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Management Plan for Investigation-Derived Waste 
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G-1.0 INTRODUCTION 

This appendix describes the waste streams generated during the S-Site Aggregate Area investigation. All 
waste generated by this project is being managed in accordance with Standard Operating Procedure 
(SOP) 5238, Characterization and Management of Environmental Protection Waste, which incorporates 
the requirements of all applicable U.S. Environmental Protection Agency and New Mexico Environment 
Department (NMED) regulations, U.S. Department of Energy orders, and Los Alamos National Laboratory 
(the Laboratory) implementation requirements. In accordance with SOP-5238, a waste characterization 
strategy form (WCSF) was prepared for this investigation and is included in Attachment G-1 (on CD 
included with this document).  

The waste streams generated during investigation activities at the K-Site, 300s Line, P-Site, and V-Site 
subaggregates were managed in corresponding less-than-90-day hazardous waste storage areas and 
two satellite accumulation areas.  

The waste streams generated during this project are summarized in Table G-1.0-1 and are described 
below. The documentation available for waste shipped from the site is included in Attachment G-2 (on CD 
included with this document).  

G-2.0 DRILL CUTTINGS 

This waste stream consists of approximately 25 yd3 of soil and rock cuttings generated from the drilling of 
boreholes. The drill cuttings were stored in 55-gal. drums and characterized using environmental 
samples. The results of the sampling are summarized in Table G-2.0-1. If analyses indicated the 
presence of listed constituents, a due diligence review was performed to identify whether the 
contaminants were from a known listed source. If no listed source was documented, the waste did not 
carry the listed hazardous waste number(s). 

Documentation of a listed source occurred for seven drums originating from the 300s Line. The 
constituents included the solvents methylene chloride and 1,1,1-trichloroethane. The observed 
concentrations were less than Land Disposal Restriction treatment standards, and a “no-longer contained 
in” request was submitted to NMED. The subsequent approval of the request resulted in the hazardous 
listing for those constituents being dropped. A copy of the approval letter is included in Attachment G-3 
(on CD included with this document). 

The drill cuttings, which met the criteria in the ENV-RCRA Quality Procedure 011, Land Application of Drill 
Cuttings, were land-applied (Attachment G-4, on CD included with this document) in a manner pursuant 
to the procedure and approved by ENV-RCRA and project management.  

G-3.0 CONTACT WASTE 

The contact waste stream consists of approximately 2.7 yd3 of nitrile gloves, paper towels, empty poly 
bags, glass and plastic sample jars, and disposable sampling supplies that were used during investigation 
activities.  

Contact waste was characterized using acceptable knowledge based on the characterization of 
contaminants found in the media that the waste came in contact with. Nonhazardous contact waste that 
met the Laboratory waste acceptance criteria for the Green Is Clean Program was sent to 
Technical Area 54 (TA-54), where it was verified to be free of radioactive contamination and disposed of 
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properly. Contact waste not meeting the Green Is Clean criteria was treated or disposed of at an 
authorized off-site facility.  
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Table G-1.0-1 

Generation and Management of the Investigation-Derived Waste for S-Site Aggregate Area 

Waste Stream Waste Type 
Volume or 

Weight Storage Method Final Disposition 

300s Line 

Drill cuttings Land application, 
nonhazardous, 
low-level waste 

7.6 yd3 Steel and poly open-head 
drums 

Land application and 
TA-54 for off-site shipment 

Contact waste Green Is Clean, 
nonhazardous, 
low-level waste 

Less than 2 yd³ Steel and poly open-head 
drums 

TA-54 and Green Is Clean 
(municipal) 

V-Site 

Drill cuttings Land application, 
nonhazardous, 
low-level waste 

10 yd3 Steel and poly open-head 
drums 

Land application and 
TA 54 for off-site shipment 

Contact waste Green Is Clean, 
nonhazardous, 
low-level waste 

Less than 2 yd³ Steel and poly open-head 
drums 

TA-54 and Green Is Clean 
(municipal) 

P-Site 

Drill cuttings Land application, 
nonhazardous, 
low-level waste 

10 yd3 Steel and poly open-head 
drums 

Land application and 
TA-54 for off-site shipment 

Contact waste Green Is Clean, 
nonhazardous, 
low-level waste 

Less than 2 yd³ Steel and poly open-head 
drums 

TA-54 and Green Is Clean 
(municipal) 

K-Site 

Drill cuttings Land application, 
nonhazardous, 
low-level waste 

Less than 2 yd3 Steel and poly open-head 
drums 

Land application and 
TA 54 for off-site shipment 

Contact waste Green Is Clean, 
nonhazardous, 
low-level waste 

Less than 1 yd³ Steel and poly open-head 
drums 

TA-54 and Green Is Clean 
(municipal) 

Satellite Accumulation Area 

Contact waste Green Is Clean, 
nonhazardous, 
low-level waste 

Less than 1 yd³ Steel and poly open-head 
drums 

TA-54 and Green Is Clean 
(municipal) 
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Table G-2.0-1 

Summary of Analytical Data 

Area 

Number 
of 

Samples 
Analytical 
Complete 

Inorganic 
(exceeds SSLa) 

Organic 
(exceeds SSL) 

Radionuclides 
(above background value) 

PCBsb 
(>1 mg/kg) 

300s 
Line 

31 31 1 0 7 1 

WST16-10-13910  WST16-10-12212, 13294, 
13297, 13911, 15015, 
15018, 15021, 15022, 
15322, 15324, 15325, 
9901, 9902, 9903, 9904, 
9905, 9906, 9907, 9908, 
9909  

WST16-10-9907 

V-Site 42 42 1 0 7 0 

WST16-10-15024 WST16-10-12233, 12236, 
13290, 13908, 13914, 
13915, 13916, 13918, 
15019, 15024, 15028, 
15031, 15033, 15320, 
15321, 15327, 15328, 
15329 

 

P-Site 36 36 0 0 4 0 

WST16-10-12213, 12221, 
12222, 12225, 12226, 
12227, 12228, 12229, 
12230, 13285, 13286, 
13287, 13288, 13295, 
13296, 13905, 15330, 
15331, 9912, 9913, 9914, 
9918 

 

K-Site 7 7 0 0 5 0 

WST16-10-13299, 13300, 
13301, 13302, 13303, 
13900, 13901 

 

Total 116 116 2 0 23 1 
a SSL = Soil screening level. 
b PCB = Polychlorinated biphenyl. 
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Waste Characterization Strategy Form 
(on CD included with this document) 
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Los Alamos National Laboratory 
Waste Profile System Documentation 
(on CD included with this document) 
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BILL RICHARDSON
Governor

DIANE DENISH
Lieutenant Governor

NEW MEXICO
ENVIRONMENT DEPARTMENT

Hazardous Waste Bureau

2905 Rodeo Park Drive East, Building 1

Santa Fe, New Mexico 87505-6303

Phone (505) 476-6000 Fax (505) 476-6030
www.nmenv.state.nm.us

RON CURRY
Secretary

SARAH COURELL
Deputy Secretary

CERTIFIED MAIL - RETURN RECEIPT REQUESTED

June 10, 2010
N
o o I
N
^w

^

n0
George J. Rael
Environmental Operations Manager
Los Alamos Site Office
Department of Energy
3747 West Jemez Road, Mail Stop A316
Los Alamos, NM 87544

Michael J. Graham
Associate Director Environmental Programs
Los Alamos National Security, LIC
P.O. Box 1663, MS M991
Los Alamos, NM 87545

RE: NOTICE OF APPROVAL
REQUEST FOR "NO LONGER CONTAINED-IN" DETERMINATION FOR
DRILL CUTTINGS AND ASSOCIATED CONTACT WASTE FROM THE
CONSOLIDATED UNIT 16-003(d)-99 INVESTIGATION
LOS ALAMOS NATIONAL LABORATORY
EPA ID #NM0890010515

Dear Messrs. Rael and Graham:

The New Mexico Environment Department (LAMED) has reviewed the United States Department
of Energy (DOE) and the Los Alamos National Security L.L.C.'s (LANS) (collectively, the
Permittees) document entitled Request_for "Contained-In " Determination for Drill Cuttings and
Associated Contact Waste from the Consolidated Unit] 6-003(d)-99 Investigation, dated May 26,
2010 and referenced by ENV-RCRA-10-102. NMED hereby approves the Permittees' request
for a "no longer contained-in" determination.

The Permittees generated less than 30 gallons of contact waste and approximately 2 cubic yards
of drill cuttings during the investigation of Consolidated Unit (CU) 16-003(d)-99. The CU 16-
003(3)-99 consists of Solid Waste Management Units 16-001(e), 16-003(d), 16-003(e), 16-
003(f), and 16-003(g). The Permittees state that the analytical results for the cuttings indicate

'10 JUN 16 AM 9;05:99
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that the waste is not characteristic, but it contains low concentrations of potentially listed
contaminants.

The Permittees provide a comparison of the maximum detected concentration of F-listed organic
constituents (i.e., methylene chloride and 1,1,1-trichloroethane) with the New Mexico
Residential Soil Screening Levels (SSLs) and the U.S. Environmental Protection Agency (EPA)
Regional Screening Levels (RSLs). The analytical results demonstrate that the concentrations of
methylene chloride and 1,1,1-trichloroethane are below both the SSLs and RSLs. Based on the
information provided, NMED hereby determines that the detected concentrations do not pose a
threat to human health and the environment, and the waste does not need to be managed as
hazardous waste.

The Permittees also request that NMED determine that the EPA Land Disposal Restriction
(LDR) Treatment Standards do not apply to the drill cuttings and associated waste, the waste may
be disposed of as nonhazardous waste, and the drill cuttings may be land applied in accordance
with the NMED-approved NOI Decision Tree, Land Application of IDW Solids from
Construction of Wells and Boreholes. The Permittees provided a comparison of the maximum
detected concentrations of methylene chloride and 1, 1, 1 -trichloroethane with the LDR Treatment
Standards and demonstrated that the maximum detected concentrations are below the Standards.
NMED concurs that the LDRs do not apply to the waste and the waste may be disposed of as a
nonhazardous waste.

Please contact Neelam Dhawan at (505) 476-6042, should you have any questions.

Sincerely,

Zes P. Bearzi
Chief
Hazardous Waste Bureau

cc:
J. Kieling, NMED HWB
D. Cobrain, NMED HWB
N. Dhawan, NMED HWB
A. Vollmer, NMED HWB
S. Yanicak, NMED DOE OB, MS J993
T. Skibitski, NMED DOE OB
L. King, EPA 6PD-N
C. Rodriguez, LASO-EO, MS A316
A. Grieggs, ENV-RCRA, MS K490

File: Reading and LANL 2010, TA-16, 16-003(d)-99
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H-1.0 INTRODUCTION 

This appendix presents the results of the human health and ecological risk-screening evaluations 
conducted in support of the environmental characterization of sites within the S-Site Aggregate Area, 
located in the western portion of Los Alamos National Laboratory (LANL or the Laboratory). The 
evaluations of potential risk at 61 solid waste management units (SWMUs) and areas of concern (AOCs), 
and 2 investigation areas (Liquid Waste Trunk Line and the Shared Drainages) are based on decision-
level data from historical (1995, 1997, 1998, and 1999) and 2009–2010 investigations. 

H-2.0 BACKGROUND 

Brief descriptions of the S-Site Aggregate Area SWMUs, AOCs, and other areas assessed for potential 
risk are presented below. 

H-2.1 Site Descriptions and Operational History 

The Technical Area 11 (TA-11) firing sites were constructed in 1944 for research on implosion symmetry 
with x-rays and the magnetic method. K-Site was originally used to house the Betatron Facility and the 
Cloud Chamber, two devices used during the Manhattan Project (1942–1945). K-Site has also been 
home to photofission experiments, an air-gun firing facility, a mortar impact area, a burning ground, 
laboratories, storage buildings, sumps, and Material Disposal Area (MDA) S. The major facility at K-Site 
was a now-removed drop tower and vibration table facility used to conduct environmental and effects 
tests on high-explosives (HE) systems and components. 

TA-16 contains many of the Laboratory’s HE facilities, a state-of-the-art tritium facility, and several 
administrative support buildings. HE activities conducted at TA-16 are fabricating and testing HE, plastics, 
and adhesives and conducting research in process development for manufacturing items that use these 
and other materials. Tritium activities are performed at TA-16 and are a critical function to the 
Laboratory’s mission. The 78 HE-processing buildings at TA-16 provide 280,000 ft2 of space. The 
research, development, and testing operations at these facilities include large-scale HE processing; 
manufacturing HE powders; casting, machining, and pressing HE components; and inspecting and 
radiographing HE components. Other operations include test device assembly and chemical analysis of 
HE. Some of these buildings are used for storing, treating, and disposing of HE (LANL 1993, 020948). In 
addition, the Cerro Grande fire required activities at TA-41 to be moved to TA-16, including 
administrative/technical activities, mechanical fabrication, assembly of prototype weapons components, 
and nontritium research and development activities.  

H-2.1.1 K-Site Subaggregate 

H-2.1.1.1 SWMU 11-005(a) 

SWMU 11-005(a) is an active septic system located at TA-11 approximately 70 ft southwest of 
building 11-24. This septic system consists of a septic tank (structure 11-20), associated drainlines from 
buildings 11-1 and 11-4, and a tile drain field that extends to an outfall on a sloped area to the south of 
the septic tank. The septic system began operation in 1944. The drainline from building 11-1 has been 
plugged. Currently, discharge to the septic system comes only from a restroom in building 11-4. 
Building 11-1 is currently a storage area for electrical equipment but was originally used as a control 
building for the Betatron Facility (building 11-2) and the Cloud Chamber (building 11-3). Building 11-4 is 
currently the control building for the Vibration-Test Facility (building 11-30), though it was historically used 
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as a machine shop and photo-processing facility. A memorandum from 1950 indicated a mercury spill 
occurred in building 11-4; however, the location, source, and extent of the spill are unknown (LANL 1993, 
020948, p. 5-97). 

H-2.1.1.2 SWMU 11-005(b) 

SWMU 11-005(b) is an active septic system located at TA-11, approximately 70 ft south of building 11-3. 
This septic system consists of a septic tank (structure 11-43), an outlet drainline to an outfall to the south 
of the septic tank, and a drain field west of the drainline. The septic system serves the restroom added to 
the exterior of building 11-3 and possibly may have served building 11-24, a former air gun facility that 
now houses a machine shop. 

H-2.1.1.3 SWMU 11-005(c) 

SWMU 11-005(c) is an inactive outfall at TA-11 located approximately 50 ft north of former building 11-2, 
the Betatron Building. The outfall received discharge from a drainline in building 11-2. The drainline was 
installed in 1944 and served a sink, water heater, and floor drain. During construction of the drop-tower 
complex in 1956, the drainline was capped, making the outfall inactive (LANL 1993, 020948, p. 5-260). 

H-2.1.1.4 SWMU 11-006(a) 

SWMU 11-006(a) is an inactive HE sump (structure 11-39) located at TA-11 on the east side of the drop 
tower. The concrete sump measures 4.5 × 5.3 × 4.25 ft. The sump was installed in 1961 and drained 
across the concrete pad and asphalt apron at the base of the drop tower to one of three catch basins 
[SWMU 11-006(c)]. The sump’s upper rim was level with the concrete pad to receive washdown water 
during cleanup of HE from the pad. Larger fragments of HE were first collected by hand before the 
concrete pad was washed with high-pressure washers. Any remaining HE particles were then rinsed into 
the sump’s screening filter, where smaller particles exited through an asphalt apron and catch basin 
[SWMU 11-006(c)]. Waste collected from the concrete pad and sump filter was disposed of at the TA-16 
burning ground (LANL 1993, 020948). The sump has been inactive for several years, and the drop tower 
was recently removed. 

H-2.1.1.5 SWMU 11-006(b) 

SWMU 11-006(b) is one of three catch basins and its associated outfall located at TA-11 near the drop-
tower complex. The SWMU 11-006(b) catch basin is located on the north side of the drop-tower complex 
and consists of a concrete basin (structure 11-50) measuring 6 × 4 × 2 ft, an overflow drain, and a former 
National Pollutant Discharge Elimination System (NPDES)-permitted outfall (EPA-05A069) located to the 
northeast that drains into Water Canyon. Historically, SWMU 11-006(b) received washdown water from 
the concrete pad and asphalt apron at the base of the drop tower via an HE sump [SWMU 11-006(a)]. 
Any HE particles remaining in the washdown water after it exited the sump were further filtered out in the 
catch basin. After exiting the catch basin, the remaining wash water was channeled to a drainage and 
NPDES-permitted outfall on the northeast side of the catch basin (LANL 1993, 020948). Waste collected 
from the catch basin was disposed of at the TA-16 burning ground (LANL 1993, 020948). The outfall was 
removed from the NPDES permit in May 1998 (Madsen 2007, 098271). Currently, the catch basin is 
capped and sealed; however, the outfall still receives storm-water runoff. Because of the removal of 
outfall EPA 05A069 from the NPDES permit, any runoff collected in the concrete pad and asphalt apron is 
now diverted to the other two catch basins associated with the former drop tower [SWMUs 11-006(c) and 
11-006(d)] (Madsen 2007, 098271). 
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H-2.1.1.6 SWMU 11-006(c) 

SWMU 11-006(c) is one of three catch basins and its associated outfall located at TA-11 near the drop-
tower complex. The SWMU 11-006(c) catch basin is located on the southeast side of the drop-tower 
complex and consists of a concrete basin (structure 11-51) measuring 6 × 4 × 2 ft and a former NPDES-
permitted outfall (EPA 05A096) located to the southeast that drains into Water Canyon. Historically, 
SWMU 11-006(c) received washdown water from the concrete pad and asphalt apron at the base of the 
drop tower via an HE sump [SWMU 11-006(a)]. Any HE particles remaining in the washdown water after it 
exited the sump were further filtered out in the catch basin. After exiting the catch basin, the remaining 
washdown water flowed through an asphalt-lined drainage to a natural drainage and the 
NPDES-permitted outfall. The outfall is located on the southeast side of the catch basin and flows east 
into Water Canyon (LANL 1993, 020948). Waste collected from the catch basin was disposed of at the 
TA-16 burning ground (LANL 1993, 020948). The outfall was removed from the NPDES permit in 
May 1998 (Madsen 2007, 098271). Currently, this catch basin collects storm-water runoff that is pumped 
to SWMU 11-006(d) (Madsen 2007, 098271). 

H-2.1.1.7 SWMU 11-006(d) 

SWMU 11-006(d) is one of three catch basins and its associated outfall located at TA-11 near the drop-
tower complex. The SWMU 11-006(d) catch basin is located on the south side of the drop-tower complex 
and consists of a concrete basin (structure 11-52) measuring 6 × 4 × 2 ft and a former NPDES-permitted 
outfall (EPA 05A097) located to the southeast of the catch basin. Historically, SWMU 11-006(d) received 
washdown water from the concrete pad and asphalt apron at the base of the drop tower via an HE sump 
[SWMU 11-006(a)]. Any HE particles remaining in the washdown water after it exited the sump were 
further filtered out in the catch basin. After exiting the catch basin, the remaining washdown water flowed 
through an asphalt-lined drainage to a natural drainage and then east into Water Canyon (LANL 1993, 
020948). Waste collected from the catch basin was disposed of at the burning grounds at TA-16 
(LANL 1993, 020948). Currently, this catch basin collects storm-water runoff that drains to the outfall. 

H-2.1.1.8 SWMU 11-011(a) 

SWMU 11-011(a) is an active NPDES-permitted outfall (EPA 03A130) located at TA-11 north of the 
K-Site complex and approximately 6 ft northeast of the Electrodynamics Vibration Test Facility 
(building 11-30). The outfall consists of a 2-in. pipe that discharges to a drainage channel. The outfall 
receives untreated cooling-tower blowdown and discharges from floor drains in building 11-30A 
(an adjunct of building 11-30). 

H-2.1.1.9 SWMU 11-011(b) 

SWMU 11-011(b) is an outfall located at TA-11 north of the Electrodynamics Vibration Test Facility 
(building 11-30). The outfall consists of a 3-in. pipe that extends about 10 in. beyond the side of a hill. The 
outfall receives discharge from floor drains in building 11-30. A sink drain that formerly discharged to the 
outfall has been removed. 

H-2.1.1.10 SWMU 11-011(d) 

SWMU 11-011(d) is an outfall located at TA-11 south of building 11-24, the air-gun facility. The outfall 
consisted of a 4-in. steel pipe and serviced the air-gun facility. Originally, operations at building 11-24 
consisted of acceleration and impact tests on full-scale warhead mockups. After World War II, 
building 11-24 was converted to an office and light machine shop. 
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H-2.1.1.11 AOC C-11-002 

AOC C-11-002 is an area of potential soil contamination located at TA-11 approximately 250 ft south of 
building 11-24. This area is associated with former building 11-12, which was of wood-frame construction 
and measured 7 × 9 ft. Building 11-12 operated from 1944–1957 and possibly housed a darkroom and 
laboratory that were used to support photofission experiments. The building was removed during 
decontamination and decommissioning (D&D) activities conducted in 1959.  

H-2.1.2 P-Site Subaggregate 

H-2.1.2.1 SWMU 13-001 

SWMU 13-001 is an inactive firing site located east of former building 16-340. The firing site is associated 
with firing activities conducted at P-Site (former TA-13). The area contains shrapnel and debris, including 
firing cables, lead balls, and chunks of steel and copper (LANL 1993, 020948, pp. 5-228–5-229). 

H-2.1.2.2 SWMU 13-002 

SWMU 13-002 is a surface disposal area located east of former building 16-340. The disposal area 
contains debris and shrapnel associated with firing activities conducted at P-Site (former TA-13) (LANL 
1993, 020948, pp. 5-228–5-229). A portion of the TA-16 wastewater treatment plant (WWTP) 
[Consolidated Unit 16-004(a)-99] is located on top of the southern tip of the surface disposal area. 

H-2.1.2.3 AOC 16-003(p) 

AOC 16-003(p) is an inactive HE sump located on the south side of the footprint of former 
structure 16-478. The outlet drainline of the sump was plugged in 1987. Before its removal in 2005, 
structure 16-478 was used as a bunker, utility room, control room, and high-speed machining room for 
tests on experimental HE. During the investigation activities conducted during the 2009–2010 field 
investigation, the sump was found to be filled with water. 

H-2.1.2.4 SWMU 16-004(a) 

SWMU 16-004(a) is the inactive Imhoff tank (structure 16-530) that was used for sewage treatment at the 
TA-16 sanitary WWTP. The structure is approximately 20 ft by 35 ft with a total area of 700 ft2. Located 
southeast of the former TA-16-340 Complex and north of the communitor (a cutting device for sewage 
solids), the Imhoff tank received effluent that flowed over a weir into a dosing siphon. Any sludge that may 
have collected in the tank was digested before being discharged to drying beds [SWMUs 16-004(d) and 
16-004(f)] (LANL 1993, 020948, p. 5-134). 

H-2.1.2.5 SWMU 16-004(b) 

SWMU 16-004(b) is the inactive trickling filter (structure 16-531) used for sewage treatment at the TA-16 
sanitary WWTP. The trickling filter is located east of the Imhoff tank. The filter received effluent from a 
dosing siphon and digested organic waste via microorganisms that coated the pebble bed. At full 
capacity, the trickling filter could manage 100,000 gal./d (LANL 1993, 020948, p. 5-133). 
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H-2.1.2.6 SWMU 16-004(c) 

SWMU 16-004(c) is the inactive clarifier or final tank (structure 16-532) used for sewage treatment at the 
TA-16 sanitary WWTP. The structure is approximately 20 ft by 20 ft with a total area of 400 ft2. The 
clarifier was located southeast of the trickling filter. The clarifier received discharge from the trickling filter; 
water flowed through an outlet in the clarifier and discharged to formerly NPDES-permitted outfall 
EPA SSS03S and eventually into a tributary of Water Canyon. At full capacity, structure 16-532 could 
manage 117,600 gal./d (LANL 1993, 020948, p. 5-133). 

H-2.1.2.7 SWMU 16-004(d) 

SWMU 16-004(d) is one of two inactive sludge drying beds (structure 16-533) at the TA-16 sanitary 
WWTP. This drying bed is located southeast of the former TA-16-340 Complex and southeast of the 
Imhoff tank. The drying bed received sludge from the Imhoff tank. Sludge was monitored for radioactivity 
and tritium before being removed for disposal at MDA G (LANL 1993, 020948, p. 5-133). 

H-2.1.2.8 SWMU 16-004(f) 

SWMU 16-004(f) is one of two inactive sludge drying beds (structure 16-535) at the TA-16 sanitary 
WWTP. This drying bed is located southeast of the Imhoff tank. The drying bed received sludge from the 
Imhoff tank. Sludge was monitored for radioactivity and tritium before being removed for disposal at 
MDA G (LANL 1993, 020948, p. 5-133). 

H-2.1.2.9 AOC 16-024(a) 

AOC 16-024(a) is an area of potential soil contamination located approximately 250 ft southwest of former 
building 16-343. The soil contamination is associated with a former HE magazine (former building 16-488) 
built in 1944 to support the Manhattan Project. The former magazine stored HE and was decommissioned 
and removed in 1951 to make way for the construction of former building 16-340. 

H-2.1.2.10 AOC 16-024(u) 

AOC 16-024(u) is an area of potential soil contamination located approximately 15 ft west of former 
building 16-341. The soil contamination is associated with a former HE storage magazine (former 
building 16-481) built in 1944 to support the Manhattan Project. The former magazine was 
decommissioned and removed in 1951 to make way for the construction of former building 16-340. 

H-2.1.2.11 SWMU 16-025(d2) 

SWMU 16-025(d2) is an area of potential soil contamination located approximately 125 ft southwest of 
former building 16-340. The soil contamination is associated with a former mockup chamber (former 
building 16-480). Built in 1947, the mockup chamber was an octagonal structure, measuring 16 ft in 
diameter and constructed of logs on a concrete floor. The mockup building simulated explosives testing 
chambers used elsewhere at the Laboratory. Detonation never occurred in the mockup chamber itself 
(LASL 1947, 005581; LANL 1995, 057225, pp. 5-26-6–5-26-9). In addition to radioactive components, 
equipment used at the structure is believed to have contained mercury (Morgan 1994, 054782.75) as well 
as HE and uranium-238 (Blackwell 1983, 005823; LANL 1995, 057225, pp. 5-26-6–5-26-9). The mockup 
chamber was dismantled in 1951. It is likely that SWMU 16-025(d2) was disturbed during construction of 
the former TA-16-340 Complex, which was built after the chamber was dismantled. Drainage from the site 
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tends to flow east, north, and south because of the higher elevation of the site in relation to the current 
roadbed as well as construction of berms, roads, and walkways. 

H-2.1.2.12 SWMU 16-029(h) 

SWMU 16-029(h) consists of the outfall and two inactive drainlines (one known and one alleged) from the 
HE sump [AOC 16-003(p)] located on the south side of former structure 16-478. The known drainline 
exits the southeast corner of the sump and extends 80 ft east of the sump to the rim of Cañon de Valle. 
This drainline discharged directly into Cañon de Valle before the drainline was plugged in 1987. A second 
drainline is alleged to be present. The second drainline is reportedly a French drain that extends south of 
the sump. Former structure 16-478 was used as a bunker, utility room, control room, and high-speed 
machining room for tests on experimental HE. When the structure was removed in 2005, the sump was 
left in place. During the investigation activities conducted in 2009–2010, no evidence of the French drain 
was found. 

SWMU 16-029(h) was identified as an HE sump in the 1990 SWMU report (LANL 1990, 007512). The 
SWMU report identified this sump twice: once as an inactive HE sump designated as SWMU 16-029(h) 
and also as an active HE sump designated as AOC 16-003(p). Addendum 2 to the Operable Unit 1082 
Work Plan (LANL 1995, 057225) redefined SWMU 16-029(h) to be the drainlines and outfall associated 
with the sump adjacent to former structure 16-478. 

H-2.1.2.13 SWMU 16-031(h) 

SWMU 16-031(h) is an outfall located approximately 300 ft northeast of former building 16-340. The 
outfall was formerly NPDES permitted (EPA 04A134) and received discharge from the sink, vacuum 
pump, and floor drain of a utility room within former structure 16-478. Initially, former structure 16-478 was 
used for photographing explosives testing and was later used for testing the effects of machining on HE 
products. A water-sealed/water-cooled vacuum pump was located in the utility room and served a 
vacuum system in another area of the building. The vacuum system held HE pieces in place for 
machining. The vacuum line contained a water filter to prevent HE from reaching the vacuum pump lines 
(LANL 1998, 059685, pp. 6-8–6-9). 

H-2.1.2.14 SWMU 16-035 

SWMU 16-035 is an area of potential soil contamination located approximately 200 ft east of former 
building 16-340. The soil contamination is associated with a former control bunker (former structure 13-2 
renumbered to 16-476) (LANL 1993, 020948, p. 5-229). The control bunker was one of several buildings 
constructed at TA-13 in 1944 to support the Manhattan Project (Kistiakowsky 1944, 004680). The control 
bunker was removed during D&D activities in 2005. This site is entirely contained within the footprint of 
SWMU 13-001 and therefore was not evaluated separately in the risk assessments. 

H-2.1.2.15 SWMU 16-036 

SWMU 16-036 is an area of potential soil contamination located approximately 270 ft east of former 
building 16-340. The soil contamination is associated with two former bunkers (former structures 13-3 and 
13-4 renumbered to 16-477 and 16-478). Bunker 16-477 contained x-ray and magnetic equipment 
(LANL 1993, 020948, p. 5-226). Bunker 16-478 was used for photographing explosives testing and was 
later modified for testing the effects of machining HE (LANL 1998, 059685, p. 6-8). After 1959, 
bunker 16-478 was used for remote HE-machining tests as well as machining tuballoy/nubium laminates. 
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Both bunkers were removed during D&D activities in 2005. This site is entirely contained within the 
footprint of SWMU 13-001 and therefore was not evaluated separately in the risk assessments. 

H-2.1.2.16 AOC C-16-050 

AOC C-16-050 is the footprint of former building 16-482, located approximately 75 ft southeast of former 
building 16-343. Former building 16-482 was of wood-frame construction and measured 16 ft square. The 
building was used for storage; however, no archival records describe what was stored. In July 1949, the 
storage building was relocated to TA-11 and renumbered as building 11-09. 

H-2.1.2.17 AOC C-16-060 

AOC C-16-060 is the footprint of former building 16-479, located approximately 180 ft southwest of former 
building 16-340. Former building 16-479 was 16 ft square with a wooden floor. The building was 
constructed in 1945 and used as a receiving magazine for the storage of finished HE product and 
packaged, raw HE (LANL 1995, 057225, p. 5-26-6). Building 16-479 was moved to TA-33 in 1949. 

H-2.1.3 300s Line Subaggregate 

H-2.1.3.1 SWMU 16-001(e) 

SWMU 16-001(e) is an inactive dry well located at TA-16 approximately 170 ft east of HE processing 
building 16-306. Constructed in the 1980s, the dry well never functioned properly because it drained to 
impermeable tuff (Qbt 4). Eventually, the dry well was filled with soil and capped with concrete. 

H-2.1.3.2 SWMU 16-003(d) 

SWMU 16-003(d) consists of two inactive HE sumps that served building 16-300. The sumps are located 
on the exterior north side of the building. Building 16-300 was initially an HE-casting facility and was later 
converted to a mock (inert) explosives-preparation facility in 1962 (Barr 1992, 052964.4). 

H-2.1.3.3 SWMU 16-003(e) 

SWMU 16-003(e) consists of two inactive HE sumps at TA-16 associated with building 16-302. The 
sumps are located on the exterior northeast side of the building. Building 16-302 was constructed 
between 1951 and 1953. It originally operated as an HE-casting facility where Composition B, Baratol, 
and 2,4,6-trinitrotoluene (TNT) were cast. Casting equipment was cleaned using steam and 
high-temperature wash water. The wash water drained to the sumps. Currently, building 16-302 is a non-
HE operations facility. 

H-2.1.3.4 SWMU 16-003(f) 

SWMU 16-003(f) consists of two inactive HE sumps at TA-16 associated with building 16-304. The sumps 
are located on the exterior northeast side of the building. Constructed between 1951 and 1953, 
building 16-304 was used for developing and fabricating plastic components for the weapons program. 
Chemical solvents were used in the building. 
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H-2.1.3.5 SWMU 16-003(g) 

SWMU 16-003(g) consists of two inactive HE sumps associated with building 16-306. The sumps are 
located approximately 6 ft from the exterior northeast side of the building. Constructed between 1951 and 
1953, building 16-306 was used for developing plastic components for the weapons program, including 
polysiloxane foam and polyurethane components, intrusion molding, and epoxy and laminate work. 
Chemical solvents were used in the building and historically discharged directly into the sumps. 

H-2.1.3.6 SWMU 16-026(b) 

SWMU 16-026(b) is an outfall located to the east of a rest house (structure 16-307). The outfall formerly 
received discharge from two HE sumps [SWMU 16-029(a)] located near the exterior southeast wall of the 
rest house. The outfall discharged to Water Canyon. The sumps were plugged in 1990−1991. Used to 
store molds and materials for plastics development, the rest house also previously housed a solvent 
disassembly tank used to remove HE from test devices (LANL 1989, 068685). 

H-2.1.3.7 SWMU 16-026(c) 

SWMU 16-026(c) is an outfall located at TA-16 to the south of a rest house (structure 16-305). The outfall 
formerly received discharge from two HE sumps [SWMU 16-029(b)] located near the exterior southwest 
wall of the rest house. The outfall discharged to Water Canyon. The sumps were plugged in 1990–1991. 
Used to store chemicals and solvents for plastics development and production, the rest house was also 
used for filament winding of developmental weapons components. 

H-2.1.3.8 SWMU 16-026(d) 

SWMU 16-026(d) is an outfall located to the southeast of a rest house (structure 16-303). The outfall 
formerly received discharge from two HE sumps [SWMU 16-029(c)] located on the exterior west wall of 
the rest house. The outfall discharged to Martin Spring Canyon. The sumps were plugged in 1990–1991. 

H-2.1.3.9 SWMU 16-026(e) 

SWMU 16-026(e) is an outfall located to the south of structure 16-301. The outfall formerly received 
discharge from two HE sumps [SWMU 16-029(d)] located on the exterior west side of structure 16-301. 
The outfall discharged to Martin Spring Canyon. The sumps were plugged in 1990-1991. 
Structure 16-301 originally housed mock-HE processing operations and stored raw materials that were 
used to prepare mock HE. Structure 16-301 was later used as an environmental testing laboratory for 
research into the effects of temperature, pressure, and humidity on weapons and components (LANL 
1993, 020948, p. 5-28). 

H-2.1.3.10 SWMU 16-026(z) 

SWMU 16-026(z) is an outfall from a plastics-component development facility (building 16-306). The 
outfall is located on the southeast side of the building. Runoff from building 16-306 roof drains flows via 
an asphalt-lined culvert and natural drainages to Water Canyon. 

H-2.1.3.11 SWMU 16-029(a) 

SWMU 16-029(a) consists of two inactive HE sumps located on the southeast side of a rest house 
(structure 16-307). The sumps were plugged in 1990. Used to store molds and materials for plastics 
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development, the rest house also housed a solvent disassembly tank used to remove HE from test 
devices (LANL 1989, 068685). 

H-2.1.3.12 SWMU 16-029(b) 

SWMU 16-029(b) consists of two inactive HE sumps located on the exterior west wall of a rest house 
(structure 16-305). The sumps were plugged in 1990. Used to store chemicals and solvents for plastics 
development and production, the rest house was also used for filament winding of developmental 
weapons components. 

H-2.1.3.13 SWMU 16-029(c) 

SWMU 16-029(c) consists of two inactive HE sumps located on the exterior west wall of a rest house 
(structure 16-303). The sumps formerly discharged to an outfall [SWMU 16-026(d)] located southeast of 
the rest house. The sumps were plugged in 1990. The rest house was used for storing raw materials for 
the HE casting facility (building 16-302). 

H-2.1.3.14 Liquid Waste Trunk Line 

The Liquid Waste Trunk Line is not a SWMU or AOC. Samples were collected to assess off-site migration 
of contamination from 300s Line sumps and outfalls to the Extended Drainages area. HE-processing 
buildings 16-300, 16-302, 16-304, and 16-306 are located on the east side of the 300s Line 
Subaggregate. Each building has two inactive HE sumps. HE-contaminated water from the buildings 
flowed into the sumps and discharged into a shared liquid waste trunk line on the northeast side of the 
buildings. The effluent flowed along the waste trunk line into a well-defined drainage discharging through 
an NPDES-permitted outfall (EPA 05A058) across the road and southeast of building 16-306.  

H-2.1.3.15 Shared Drainages 

The Shared Drainages area is not a SWMU or AOC. Samples were collected to assess off-site migration 
of contamination from 300s Line sumps and outfalls to the Extended Drainages area. Buildings 16-300, 
16-302, 16-304, and 16-306 shared a liquid waste trunk line situated to the northeast of the buildings. The 
shared liquid waste trunk line discharged through an NPDES-permitted outfall (EPA 05A058) into a well-
defined drainage across HE Road, southeast of building 16-306. The drainage generally flows toward the 
east in the direction of Martin Spring Canyon. 

H-2.1.4 V-Site Subaggregate 

H-2.1.4.1 SWMU 16-017(v)-99 

SWMU 16-017(v)-99 is former HE-processing building 16-515, which was located in the western portion 
of V-site at TA-16. Built in 1944, building 16-515 was initially used as a warehouse, shop, and small 
office. In 1945, the building was converted to a laboratory, inspection room, and repair area for HE parts. 
By the 1950s to 1960s, building 16-515 had undergone another remodel to accommodate x-ray work, 
photo processing, and HE casting (LANL 1999, 063973, p. 5). This remodel included covering portions of 
the wall near the x-ray machine with lead shielding and reconstructing the floors in the inspection and 
repair rooms to include a 1% slope to allow drainage to lead-lined troughs constructed into the floors. HE 
wastes from the casting room and wash water from cleaning HE residue were directed into these troughs, 
which drained to a sump on the west side of building 16-515. HE residues were collected from the sump 
and burned at the TA-16 burning grounds. The sump discharged effluent to a secondary sump 
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[SWMU 16-029(x)], which in turn discharged to an area southeast of V-Site and eventually formed the 
V-Site pond (LANL 2000, 066885). All operations at building 16-515 ceased by 1980 (LANL 1999, 
063973, p. 6). Building 16-515 burned in the 2000 Cerro Grande fire. 

H-2.1.4.2 SWMU 16-017(w)-99 

SWMU 16-017(w)-99 is a former storage magazine (former structure 16-73) that was located at V-Site in 
TA-16, southeast of the intersection of V-Site and Burning Ground Roads. The magazine measured 
10 × 12 ft and was of wood-frame construction surrounded by an earthen berm on three sides. The 
magazine was removed during D&D activities in 1995. This SWMU was originally designated as 
SWMU 16-017, a group of several structures in central TA-16. In 1999, SWMU 16-017 was separated into 
24 SWMUs, each of which consists of a single structure. 

H-2.1.4.3 AOC 16-024(m) 

AOC 16-024(m) is an area of potentially contaminated soil located in the eastern portion of V-Site at 
TA-16, approximately 260 ft northwest of former building 16-61. The potential soil contamination is 
associated with a former HE magazine (former structure 16-66). Built in the mid-1940s, the magazine was 
a 6 × 6 × 7 ft structure of wood-frame construction with earthen berms on three sides and the top. It was 
used to store packaged HE and finished HE products before processing, though no production-scale HE 
operations were conducted in the area. Use of the magazine ceased in 1959, and the structure was 
removed by intentional burning in 1960.  

H-2.1.4.4 AOC 16-024(n) 

AOC 16-024(n) is an area of potentially contaminated soil located in the eastern portion of V-Site at 
TA-16. The potential soil contamination is associated with a former HE magazine (former 
structure 16-84). The magazine was a 16 × 16 × 9 ft structure of wood-frame construction. It was used 
from 1944 through the early 1950s to store packaged HE and finished HE products before processing, 
though no production-scale HE operations were conducted in the area. Use of the magazine ceased in 
1959, and the structure was removed by intentional burning in 1960. 

H-2.1.4.5 SWMU 16-025(x) 

SWMU 16-025(x) is an area of potentially contaminated soil located at V-Site in TA-16, approximately 
250 ft southwest of former building 16-515. The potential soil contamination is associated with a former 
electroplating laboratory (former building 16-100). The electroplating laboratory, a 25 × 33 ft building of 
wood-frame construction, contained a utility room and work room (LANL 1994, 039440, p. 5-504). In 
1960, the building was removed by intentional burning. 

H-2.1.4.6 SWMU 16-029(w) 

SWMU 16-029(w) is a former HE sump and outfall located at V-Site in TA-16. The sump measured 
6 × 14 ft and was located approximately 10 ft to the east of a former electroplating laboratory (former 
building 16-100). The sump drained via a 4-in. pipe that passed through two manholes (structures 16-795 
and 16-796) to an outfall located approximately 800 ft southeast of the electroplating laboratory. The 
electroplating laboratory consisted of a utility room and a work room (LANL 1994, 039440, p. 5-504). The 
sump and associated drainline were removed in 1997 (IT Corporation 1999, 087145, pp.54−56). 
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H-2.1.4.7 SWMU 16-029(x) 

SWMU 16-029(x) is a former HE sump and outfall located at V-Site in TA-16. The sump, which measured 
4 × 6 ft, received effluent from former HE-processing building 16-515 [SWMU 16-017(v)-99], former septic 
tank 16-527 [SWMU 16-006(g)], and former electroplating laboratory 16-100 [SWMU 16-025(x)]. Liquid 
wastes from these three SWMUs discharged through drainlines into the sump, located approximately 
90 ft south of former building 16-515. HE residues were routinely collected from the sump and burned at 
the TA-16 burning grounds. Effluent flowed from the sump, passing through seven manholes 
(structures 16-793, 16-794, 16-795, 16-796, 16-797, 16-798, and 16-799) to an outfall pond located 
southeast of V-Site (LANL 2000, 066885). The sump, drainline, and 3 yd3 of soil were removed in 1997 
(IT Corporation 1999, 087145, pp. 98–119). Originally, building 16-515 functioned as a warehouse, shop, 
and small office. Sometime during the 1950s or 1960s, the building was converted to a laboratory, 
inspection room, and repair area for HE parts. After the conversion, x-ray work, photo processing, and HE 
casting were conducted in the building (LANL 1999, 063973, p. 5). 

H-2.1.4.8 SWMU 16-034(m) 

SWMU 16-034(m) is an area of potentially contaminated soil located at the eastern portion of V-Site at 
TA-16. The potential soil contamination is associated with a former laboratory (former building 16-86) built 
in 1945; the laboratory building was of wood-frame construction (including the floor) and measured 
10 × 16 ft. The building housed temperature-controlled curing ovens. According to a former site worker, 
the building was used to dry plumbatol charges (Martin and Hickmott 1993, 087661). A second former 
site worker indicated that the building may also have been used as a rest house (Martin 1993, 
052964.268). Use of the building ceased in 1959, and the building was removed by intentional burning in 
1960. 

H-2.1.4.9 SWMU 16-034(n) 

SWMU 16-034(n) is an area of potentially contaminated soil located in the eastern portion of V-Site at 
TA-16. The potential soil contamination is associated with a former laboratory (former building 16-83). 
Built in 1945, the laboratory building was of wood-frame construction (including the floor) and measured 
16 × 16 ft. The building housed temperature-controlled curing ovens. According to a former site worker, 
the building was used to dry plumbatol charges. A second former site worker indicated the building may 
also have been used as a magazine (Martin 1993, 052964.268). Use of the building ceased in 1959, and 
the building was removed by intentional burning in 1960. 

H-2.1.4.10 AOC C-16-068 

AOC C-16-068 is former building 16-522 located at V-Site in TA-16 approximately 125 ft southeast of 
former building 16-515 and just west of former buildings 16-519 and 16-520. Building 16-522 was 
constructed in 1944 and removed in 1945. Building 16-522 does not appear on engineering drawings or 
in aerial photographs. The Resource Conservation and Recovery Act (RCRA) facility investigation (RFI) 
investigating field team identified the remnants of a building foundation located west of former buildings 
16-519 and 16-520 to be the foundation of building 16-522. The 1990 SWMU report states that building 
operations involved beryllium (LANL 1990, 007514). A former site worker also indicated that the building 
was contaminated with beryllium (Blackwell 1983, 005823; LANL 1997, 055653, p. 8). 
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H-2.1.4.11 AOC C-16-074 

AOC C-16-074 is a storage area located at V-Site in TA-16 directly east of building 16-517. The storage 
area consists of a concrete pad that covers an abandoned-in-place pit [SWMU 16-029(g2)]. The concrete 
pad is surrounded by asphalt pavement and was used as a drum storage area beginning in 1945. The 
1990 SWMU report (LANL 1990, 007514) states that the drums contained spent HE-contaminated 
hydraulic oil. It is not known when use of the storage area ceased; however, the pad was described as 
being empty in 1997 (LANL 1997, 055653, p. 8). Rust rings from drums are visible, but no oil stains are 
present on the concrete pad (LANL 1997, 055653, p. 8). Drainage from the pad flows south. 

H-2.1.4.12 Courtyard Periphery Area  

The V-Site Courtyard consists of potential soil contamination from  

 former buildings 16-519 and 16-520, which were used for varnishing and assembling Fat Man 
mockups [SWMUs 16-017(r)-99 and 16-017(s)-99]; 

 the historical High Bay (building 16-516), originally used to fit-test the Trinity device, for pioneer 
work in plastic explosives and to store equipment [SWMU 16-017(t)-99]; 

 former building 16-517, which was constructed in 1944 and originally used as a laboratory 
[SWMU 16-017(q)-99]; 

 a 75-ft2 waste storage area paved with asphalt and located in the courtyard surrounded by 
building 16-516, and former buildings 16-517, 16-518, 16-519, and 16-520, which contained used 
solvents, possible hydraulic fluid, and barium nitrate as well as empty cans, boxes, and drums 
containing radioactive material (SWMU 16-013); 

 structure 16-526, a former deep steam-heating distribution pump pit [SWMU 16-006(h)]  located 
against the berm retaining wall of former building 16-517; and 

 the grassy drainage area north of SWMU 16-013 and west of K-Site Road.  

Because of historical preservation restrictions, the SWMUs that make up the V-Site Courtyard could not 
be sampled. Sampling results for the area around the V-Site Courtyard were collected to evaluate the 
potential off-site migration of contamination from historical operations within the V-Site Courtyard. 
Therefore, the area around SWMUs 16-006(h), 16-013, 16-017(q)-99, 16-017(r)-99, 16-017(s)-99, and 
16-017(t)-99 has been designated as the Courtyard Periphery Area. 

H-2.2 Investigation Sampling 

The final data set used to identify chemicals of potential concern (COPCs) for the S-Site Aggregate Area 
and used in this appendix to evaluate the potential risks to human health and the environment are the 
qualified analytical results from historical sampling activities (1995–2005) and the 2009–2010 
investigation. Only those data determined to be of decision-level quality following the data quality 
assessment (Appendix F) are included in the final data set evaluated in this appendix.  

H-2.3 Determination of COPCs 

Section 5.0 of the supplemental investigation report summarizes the COPC selection process. Only 
COPCs detected above background (inorganic chemicals and naturally occurring radionuclides), with 
detection limits greater than background values (BVs) (inorganic chemicals), and detected (organic 
chemicals, inorganic chemicals with no BVs, and fallout radionuclides) were retained. The industrial 
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scenario and the ecological screening used data for samples collected from 0.0–1.0 ft and 0.0–5.0 ft 
below ground surface (bgs), respectively. The recreational scenario also used data for samples collected 
from 0.0–1.0 ft bgs. The residential scenario used data for samples collected from 0.0–10.0 ft bgs. 
However, sampling depths often overlapped because of multiple investigations; therefore, samples with a 
starting depth less than the lower bound of the interval were included in the risk-screening assessments 
for a given scenario as appropriate.  

Tables H-2.3-1 to H-2.3-136 summarize the COPCs evaluated for potential risk for each site in the S-Site 
Aggregate Area. Some of the COPCs identified in this report may not be evaluated for potential risk under 
one or more scenarios because they were not within the specified depth intervals associated with a given 
scenario. 

H-3.0 CONCEPTUAL SITE MODEL 

The primary mechanisms of release related to historical contaminant sources are described in detail in 
the historical investigation report (LANL 2007, 097685) and summarized in section 2.0 of the approved 
investigation work plan (LANL 2007, 102216; NMED 2008, 100115). Releases from sites within the S-Site 
Aggregate Area may have occurred as a result of air emissions, surface releases, subsurface leaks, or 
effluent discharges. Previous sampling results indicated contamination from inorganic chemicals, organic 
chemicals, and radionuclides (LANL 2011, 111810.32). 

H-3.1 Receptors and Exposure Pathways 

The primary exposure pathway for human receptors is surface soil and subsurface soil/tuff that may be 
brought to the surface through intrusive activities. Migration of contamination to groundwater through the 
vadose zone is unlikely given the depth to groundwater (greater than 1000 ft bgs). Human receptors may 
be exposed through direct contact with soil or suspended particulates by ingestion, inhalation, dermal 
contact, and external irradiation pathways. Direct contact exposure pathways from subsurface 
contamination to human receptors are complete for the resident, where appropriate. The exposure 
pathways are the same as those for surface soil. Exposure pathways to subsurface contamination below 
10.0 ft are not complete unless contaminated soil or tuff were excavated and brought to the surface. 
Migration of contamination to groundwater through the vadose zone is unlikely given the depth to 
groundwater (greater than 1000 ft bgs) at the site. The exposure pathways are the same as those for 
surface soil. Sources, exposure pathways, and receptors are shown in the conceptual site model (CSM) 
(Figure H-3.1-1).  

New Mexico Environment Department (NMED) guidance (NMED 2015, 600915) requires that sites larger 
than 2 acres be evaluated to determine if beef ingestion is a plausible and complete exposure pathway. 
The S-Site SWMUs and AOCs are all smaller than 2 acres. In addition, grazing is not allowed on 
Laboratory property. Therefore, further evaluation of the beef ingestion pathway is not necessary. 

The sites in the S-Site Aggregate Area are industrial areas on Laboratory property. The developed sites 
provide minimal or no potential habitat for ecological receptors, especially where sites are covered with 
asphalt. For unpaved sites or areas where potential habitat is present, exposure pathways are complete 
to surface soil and tuff for ecological receptors. Exposure is assessed across the site to a depth of 0.0–
5.0 ft. Exposure pathways to subsurface contamination below 5.0 ft are not complete unless 
contaminated soil or tuff were excavated and brought to the surface. Weathering of tuff is the only viable 
natural process that may result in the exposure of receptors to COPCs in tuff. However, because of the 
slow rate of weathering expected for tuff, exposure to COPCs in tuff is negligible, although it is included in 
the assessments. The potential pathways are root uptake by plants, inhalation of vapors (burrowing 
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animals only), inhalation of dust, dermal contact, incidental ingestion of soil, external irradiation, and food-
web transport. Pathways from subsurface releases may be complete for plants. Surface-water exposure 
was not evaluated because of the lack of surface-water features. Sources, exposure pathways, and 
receptors are presented in the CSM (Figure H-3.1-1). 

H-3.2 Environmental Fate and Transport 

The evaluation of environmental fate addresses the chemical processes affecting the persistence of 
chemicals in the environment, and the evaluation of transport addresses the physical processes affecting 
mobility along a migration pathway. Migration into soil and tuff depends on precipitation or snowmelt, soil 
moisture content, depth of soil, soil hydraulic properties, and properties of the COPCs. Migration into and 
through tuff also depends on the unsaturated flow properties of the tuff and the presence of joints and 
fractures.  

The most important factor with respect to the potential for COPCs to migrate to groundwater is the 
presence of saturated conditions. Downward migration in the vadose zone is also limited by a lack of 
hydrostatic pressure as well as the lack of a source for the continued release of contamination. Without 
sufficient moisture and a source, little or no potential migration of materials through the vadose zone to 
groundwater occurs.  

Contamination at depth is addressed in the discussion of nature and extent in the supplemental 
investigation report. Results from the deepest samples collected at most sites showed either no detected 
concentrations of COPCs or low- to trace-level concentrations of only a few inorganic, radionuclide, 
and/or organic COPCs in tuff. The limited extent of contamination is related to the absence of the key 
factors that facilitate migration, as discussed above. Given how long the contamination has been present 
in the subsurface, the physical and chemical properties of the COPCs, and the lack of saturated 
conditions, the potential for contaminant migration to groundwater is very low. 

NMED guidance (NMED 2015, 600915) contains screening levels that consider the potential for 
contaminants in soil to result in groundwater contamination. These screening levels consider equilibrium 
partitioning of contaminants among solid, aqueous, and vapor phases and account for dilution and 
attenuation in groundwater through the use of dilution attenuation factors (DAFs). These DAF soil 
screening levels (SSLs) may be used to identify chemical concentrations in soil that have the potential to 
contaminate groundwater (EPA 1996, 059902). Screening contaminant concentrations in soil against 
these DAF SSLs does not, however, provide an indication of the potential for contaminants to migrate to 
groundwater. The assumptions used in the development of these DAF SSLs include an assumption of 
uniform contaminant concentrations from the contaminant source to the water table (i.e., it is assumed 
that migration to groundwater has already occurred). However, this assumption is inappropriate for cases 
such as the S-Site Aggregate Area sites, where sampling has shown that contamination is vertically 
bounded near the surface and the distance from the surface to the water table is large. For these 
reasons, the screening of contaminant concentrations in soil against the DAF SSLs was not performed. 

The relevant release and transport processes of the COPCs are a function of chemical-specific properties 
that include the relationship between the physical form of the constituents and the nature of the 
constituent transport processes in the environment. Specific properties include the degree of saturation 
and the potential for ion exchange (barium and other inorganic chemicals) or sorption and the potential for 
natural bioremediation. The transport of volatile organic compounds (VOCs) occurs primarily in the vapor 
phase by diffusion or advection in subsurface air.  
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Current potential transport mechanisms that may lead to exposure include 

 dissolution and/or particulate transport of surface contaminants during precipitation and runoff 
events, 

 airborne transport of contaminated surface soil, 

 continued dissolution and advective/dispersive transport of chemical contaminants contained in 
subsurface soil and tuff as a result of past operations,  

 disturbance of contaminants in shallow soil and subsurface tuff by Laboratory operations, and  

 disturbance and uptake of contaminants in shallow soil by plants and animals. 

Contaminant distributions at the sites indicate that after the initial deposition of contaminants from 
operational activities and historical remediation efforts, elevated levels of COPCs tend to remain 
concentrated in the vicinity of the original release points. The primary potential release and transport 
mechanisms identified for the S-Site Aggregate Area include direct discharge; precipitation, sorption, and 
mechanical transport; dissolution and advective transport in water; and volatilization, diffusion, and 
dispersion. Less significant transport mechanisms include wind entrainment and, given the asphalt 
pavement covering most sites, dispersal of surface soil and uptake of contaminants from soil and water 
by biota.  

Gas or vapor-phase contaminants such as VOCs are likely to volatilize to the atmosphere from near-
surface soil and sediment and/or migrate by diffusion through air-filled pores in the vadose zone. 
Migration of vapor-phase contaminants from tuff into ambient air may occur by diffusion or advection 
driven by barometric pressure changes. 

H-3.2.1 Inorganic Chemicals  

In general, and particularly in a semiarid climate, inorganic chemicals are not highly soluble or mobile in 
the environment, although there are exceptions. The physical and chemical factors that determine the 
distribution of inorganic COPCs within the soil and tuff at the S-Site Aggregate Area are the soil-water 
partition coefficient (Kd) of the inorganic chemicals, the pH of the soil, soil characteristics (such as sand or 
clay content), and the redox potential (Eh). The interaction of these factors is complex, but the Kd values 
provide a general assessment of the potential for migration through the subsurface; chemicals with higher 
Kd values are less likely to be mobile than those with lower ones. Chemicals with Kd values greater than 
40 are very unlikely to migrate through soil towards the water table (Kincaid et al. 1998, 093270). 
Table H-3.2-1 presents the Kd values and water solubility for the inorganic COPCs for the S-Site 
Aggregate Area. Based on this criterion, the following COPCs have a low potential to mobilize and 
migrate through soil and the vadose zone: aluminum, antimony, barium, beryllium, cadmium, chromium, 
cobalt, lead, manganese, mercury, nickel, thallium, vanadium, and zinc. The Kd values for arsenic, boron, 
copper, cyanide, iron, perchlorate, selenium, and silver are less than 40 and may indicate a greater 
potential to mobilize and migrate through soil and the vadose zone beneath the sites.  

It is important to note that other factors besides the Kd values (e.g., speciation in soil, oxidation-reduction 
potential, pH, and soil mineralogy) also play significant roles in the likelihood that inorganic chemicals will 
migrate. The COPCs with Kd values less than 40 are discussed further below. Information about the fate 
and transport properties of inorganic chemicals was obtained from individual chemical profiles published 
by the Agency for Toxic Substances and Disease Registry (ATSDR) (ATSDR 1997, 056531) at 
http://www.atsdr.cdc.gov/toxpro2. 
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Arsenic may undergo a variety of reactions, including oxidation-reduction reactions, ligand exchange, 
precipitation, and biotransformation. Arsenic forms insoluble complexes with iron, aluminum, and 
magnesium oxides found in soil and in this form, arsenic is relatively immobile. However, under low pH 
and reducing conditions, arsenic can become soluble and may potentially leach into groundwater or result 
in runoff of arsenic into surface waters. Arsenic is expected to have low mobility under the environmental 
conditions (neutral to slightly alkaline soil pH and oxidizing near-surface conditions) present at the S-Site 
Aggregate Area.  

Boron is a naturally occurring element. In nature it is found combined with oxygen and other natural 
elements forming several different compounds called borates. Borates are widely distributed in nature, 
being present in the oceans, sedimentary rocks, coal, shale, and some soil. Boric acid and many borates 
are soluble, at low levels, in water. When boric acid or borates are dissolved in water, which has a near-
neutral pH, the main molecular species present is boric acid with a small amount of borate anion. The 
amount of borate anion is greater in more alkaline (or higher pH) solutions. Boron also adsorbs onto soil 
particles. The type of soil determines the degree of adsorption and to what extent the adsorption is 
reversible or irreversible. The soil characteristics that affect the amount and type of boron binding to soil 
include soil pH as well as the amount of salt, organic matter, iron and aluminum oxides, and clay present 
in the soil. Plants accumulate boron depending on several factors including the pH of the soil, the 
temperature, the intensity of the available light, and the concentration of other elements in the soil 
(e.g., calcium and potassium). However, boron does not biomagnify along the aquatic food chain. 

Copper movement in soil is determined by physical and chemical interactions with the soil components. 
Most copper deposited in soil will be strongly adsorbed and remains in the upper few centimeters of soil. 
Copper will adsorb to organic matter, carbonate minerals, clay minerals, or hydrous iron, and to 
manganese oxides. In most temperate soil, pH, organic matter, and ionic strength of the soil solutions are 
the key factors affecting adsorption. Soil in the area is alkaline to neutral, so the leaching of copper is not 
a concern at the S-Site Aggregate Area. Copper binds to soil much more strongly than other divalent 
cations do, and pH affects the distribution of copper in the soil solution less than it affects the distribution 
of other metals. Copper is expected to be bound to the soil and move in the system by way of water 
transport of soil particles as opposed to movement as a dissolved species.  

Cyanide tends to adsorb onto various natural media, including clay and sediment; however, sorption is 
insignificant relative to the potential for cyanide to volatilize and/or biodegrade. At soil surfaces, 
volatilization of hydrogen cyanide is a significant mechanism for cyanide loss. Cyanide at low 
concentrations in subsurface soil is likely to biodegrade under both aerobic and anaerobic conditions. 
Cyanide is present at the S-Site Aggregate Area in trace to low levels and is not expected to be mobile.  

Iron is naturally occurring in soil and tuff and may be relatively mobile under reducing conditions. Iron is 
sensitive to soil pH conditions, occurring in two oxidation states─iron(III), the insoluble oxidized form, and 
iron(II), the reduced soluble form. Most iron in well-drained neutral-to-alkaline soil is present as 
precipitates of iron(III) hydroxides and oxides. With time, these precipitates are mineralized and form 
various iron minerals, such as lepidocrocite, hematite, and goethite. Iron is not expected to be mobile in 
the neutral, well-drained soil at the S-Site Aggregate Area. 

Perchlorate is somewhat soluble in water and may migrate with water molecules in saturated soil. As 
noted above, the subsurface material beneath the sites has low moisture content, which inhibits the 
mobility of nitrate and perchlorate as well as most other inorganic chemicals.  

Selenium is not often found in the environment in its elemental form but is usually combined with sulfide 
minerals or with silver, copper, lead, and nickel minerals. In soil, pH and Eh are determining factors in the 
transport and partitioning of selenium. In soil with a pH of greater than 7.5, selenates, which have high 
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solubility and a low tendency to adsorb onto soil particles, are the major selenium species and are very 
mobile. The soil pH in the S-Site Aggregate Area is neutral to slightly alkaline, indicating that selenium is 
not likely to migrate. 

Natural processes, such as the weathering of rock and the erosion of soil, release silver to air and water. 
Silver sorbs onto soil and sediment and tends to form complexes with inorganic chemicals and humic 
substances in soil. Organic matter complexes with silver and reduces its mobility. Silver compounds tend 
to leach from well-drained soil so that they may potentially migrate into the subsurface. The S-Site 
Aggregate Area conditions are neutral to slightly alkaline, and consequently silver is not expected to be 
mobile.  

H-3.2.2 Organic Chemicals  

Table H-3.2-2 presents the physical and chemical properties (organic carbon-water partition coefficient 
[Koc], logarithm to the base 10 octanol-water partition coefficient [log Kow], and solubility) of the organic 
COPCs identified for the S-Site Aggregate Area. The physical and chemical properties of organic 
chemicals are important in evaluating environmental fate and transport. The following physiochemical 
property information illustrates some aspects of the fate and transport of COPCs at the S-Site Aggregate 
Area. The information is summarized from Ney (1995, 058210). 

Water solubility may be the most important chemical characteristic used to assess mobility of organic 
chemicals. The higher the water solubility of a chemical, the more likely it is to be mobile and the less 
likely it is to accumulate, bioaccumulate, volatilize, or persist in the environment. A highly soluble 
chemical (water solubility greater than 1000 mg/L) is prone to biodegradation and metabolism that may 
detoxify the parent chemical. Several solvents and other chemicals identified for the S-Site Aggregate 
Area have water solubilities greater than 1000 mg/L, including acetone; 4-amino-2,6,dinitrotoluene; 
2-amino-4,6-dinitrotoluene; benzene; benzoic acid; bromomethane; 2-butanone; chloroform; 
1,2-dibromomethane; 1,1-dichloroethane; 1,1-dichloroethene; diethylphthalate; methylene chloride; 
octahydro-1,3,5,7-tetranitro-1,3,5,7-tetrazocine (HMX); isophorone; 4-methyl-2-pentanone; 
2-methylphenol; 4-methylphenol; nitrobenzene; N-nitroso-di-n-propylamine; phenol; styrene; 
1,1,1-trichloroethane; trichloroethene; trichlorofluoromethane; and TNT. 

The lower the water solubility of a chemical, especially below 10 mg/L, the more likely it will be 
immobilized by adsorption. Chemicals with lower water solubilities are more likely to accumulate or 
bioaccumulate and persist in the environment, are slightly prone to biodegradation, and are metabolized 
in plants and animals. The COPCs identified as having water solubilities less than 10 mg/L are 
acenaphthene, bis(2-ethylhexyl)phthalate, butylbenzylphthalate, dichlorodiphenyldichloroethylene (DDE), 
dichlorodiphenyltrichloroethane (DDT), di-n-butylphthalate, and dibenzofuran. 

Vapor pressure is a chemical characteristic used to evaluate the tendency of organic chemicals to 
volatize. Chemicals with vapor pressure greater than 0.01 mm Hg are likely to volatilize and, therefore, 
concentrations at the site are reduced over time; vapors of these chemicals are more likely to travel 
toward the atmosphere and not migrate towards groundwater. Acetone; aniline; benzene; bromomethane; 
2-butanone; butylbenzenes; chloroform; chlorobenzene; chloroethane; chloromethane; 
1,2-dibromomethane; 1,1-dibromoethane; 1,1-dibromoethene; 2,4-dimethylphenol; ethylbenzene; 
2-hexanone; isopropylbenzene; 4-isopropyltoluene; 4-methyl-2-pentanone; methylene chloride; 
methylphenols; nitrobenzene; N-nitroso-di-n-propylamine; 3-nitrotoluene; phenol; styrene; 
tetrachloroethene; toluene; 1,1,2-trichloro-1,2,2-trifluoroethane; trichloroethene; trichlorofluoromethane; 
trimethylbenzenes; and xylenes have vapor pressures greater than 0.01 mm Hg.  



Supplemental Investigation Report for S-Site Aggregate Area 

H-18 

Chemicals with vapor pressures less than 0.000001 mm Hg are less likely to volatilize and, therefore, 
tend to remain immobile. Many of the polycyclic aromatic hydrocarbons (PAHs); 
bis(2-ethylhexyl)phthalate; dibenzofuran; HMX; hexahydro-1,3,5-trinitro-1,3,5-triazine (RDX); 
triaminotrinitrobenzene (TATB); and tetryl have vapor pressures less than 0.000001 mm Hg.  

The Kow is an indicator of a chemical’s potential to bioaccumulate or bioconcentrate in the fatty tissues of 
living organisms. The unitless Kow value is an indicator of water solubility, mobility, sorption, and 
bioaccumulation. The higher the Kow above 1000, the greater the affinity the chemical has for 
bioaccumulation/bioconcentration in the food chain, the greater the potential for sorption in the soil, and 
the lower the mobility (Ney 1995, 058210). Butylbenzenes, DDE, DDT, ethylbenzene, HMX, 
isopropylbenzene, 4-isopropyltoluene, PAHs, phthalates, tetrachloroethene, trimethylbenzenes, and 
xylenes all have a Kow greater than 1000. A Kow of less than 500 indicates high water solubility, mobility, 
little to no affinity for bioaccumulation, and degradability by microbes, plants, and animals. Acetone; 
benzoic acid; 2-butanone; chloroethane; chloromethane; 1,1-dichloroethane; 1,1-dichloroethene; 
4-methyl-2-pentanone; and methylene chloride all have a Kow much less than 500.  

The Koc measures the tendency of a chemical to adsorb to organic carbon in soil. Koc values above 
500 cm3/g indicate a strong tendency to adsorb to soil, leading to low mobility (NMED 2015, 600915). 
Most organic COPCs have Koc values above 500 cm3/g, indicating a very low potential to migrate toward 
groundwater. The organic COPCs with Koc values less than 500 cm3/g include benzoic acid, methylene 
chloride, and trichloroethene. 

PAHs, phthalates, and dibenzofuran are the least mobile and the most likely to bioaccumulate. Acetone; 
4-amino-2,6,dinitrotoluene; 2-amino-4,6-dinitrotoluene; benzoic acid; 1,1-dichloroethene; methylene 
chloride; tetrachloroethene; and toluene are more soluble and volatile and are more likely to travel toward 
the atmosphere and not migrate toward groundwater. Because the organic COPCs were detected at low 
concentrations and extent is defined, they are not likely to migrate to groundwater. 

H-3.2.3 Radionuclides 

Radionuclides are generally not highly soluble or mobile in the environment, particularly in the semiarid 
climate of the Laboratory. The physical and chemical factors that determine the distribution of 
radionuclides within soil and tuff are the soil-water partition coefficient (Kd), the pH of the soil and other 
soil characteristics (e.g., sand or clay content), and the Eh. The interaction of these factors is complex, 
but Kd values provide a general assessment of the potential for migration through the subsurface: 
chemicals with higher Kd values are less likely to be mobile than those with lower values. 
Radionuclides with Kd values greater than 40 are very unlikely to migrate through soil towards the 
water table (Kincaid et al. 1998, 093270).  

Table H-3.2-3 gives physical and chemical properties of the radionuclide COPCs identified at the S-Site 
Aggregate Area. Based on Kd values, americium-241, cesium-137, plutonium-238, and plutonium-239 
have a very low potential to migrate towards groundwater at the sites within the S-Site Aggregate Area. 
The Kd values for uranium-234, uranium-235/236, and uranium-238 are less than 40 and indicate a 
potential to migrate towards groundwater. 

Uranium is a natural and commonly occurring radioactive element that is present in nearly all rock and 
soil. The mobility of uranium in soil and its vertical transport to groundwater depend on properties of the 
soil such as pH, Eh, concentration of complexing anions, porosity of the soil, soil-particle size, and 
sorption properties as well as the amount of water available. In general, the actinide nuclides form 
comparatively insoluble compounds in the environment and therefore are not considered biologically 
mobile. The actinides are transported in ecosystems mainly by physical and sometimes chemical 
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processes. They tend to attach, sometimes strongly, to surfaces; and tend to accumulate in soil and 
sediment, which ultimately serve as strong reservoirs. Subsequent movement is largely associated with 
geological processes such as erosion and sometimes leaching. 

H-3.3 Exposure Point Concentration Calculations 

The exposure point concentrations (EPCs) represent upper bound concentrations of COPCs. For 
comparison to risk-screening levels, the upper confidence limit (UCL) of the arithmetic mean was 
calculated when possible and used as the EPC. The UCLs were calculated using all available decision-
level data within the depth range of interest. If an appropriate UCL of the mean could not be calculated or 
if the UCL exceeded the maximum concentration, the maximum detected concentration of the COPC was 
used as the EPC (maximum detection limits were used as the EPCs for some inorganic COPCs). The 
summary statistics, including the EPC for each COPC for the human health and the ecological risk-
screening assessments and the distribution used for the calculation, are presented in Tables H-2.3-1 to 
H-2.3-136.  

The UCLs of the mean concentrations were calculated with the U.S. Environmental Protection Agency 
(EPA) ProUCL 5.0.00 software (EPA 2013, 251074), which is based on EPA guidance (EPA 2002, 
085640). The ProUCL program calculates 95%, 97.5%, and 99% UCLs and recommends a distribution 
and UCL. The 95% UCL for the recommended calculation method was used as the EPC. The ProUCL 
software performs distributional tests on the data set for each COPC and calculates the most appropriate 
UCL based on the distribution of the data set. Environmental data may have a normal, lognormal, or 
gamma distribution but are often nonparametric (no definable shape to the distribution). The ProUCL 
documentation strongly recommends against using the maximum detected concentration for the EPC. 
The maximum detected concentration was used to represent the EPC for COPCs only when there were 
too few detections to calculate a UCL. Input and output data files for ProUCL calculations are provided on 
CD as Attachment H-1. 

H-4.0 HUMAN HEALTH RISK-SCREENING EVALUATIONS  

The human health risk-screening assessments were conducted for each site within the S-Site Aggregate 
Area. All sites were screened for the residential scenario, using data from 0.0–10.0 ft bgs. Sites were also 
screened for the industrial scenario, using data from 0.0–1.0 ft bgs, where available. Sites within the 
Courtyard Periphery Area and the Shared Drainages in the 300s Line Subaggregate were evaluated for 
the recreational scenario, using data from 0.0–1.0 ft bgs. The human health risk-screening assessments 
compared either the 95% UCL of the mean concentration, the maximum detected concentration, or the 
maximum detection limit of each COPC with SSLs for chemicals and screening action levels (SALs) for 
radionuclides.  

H-4.1 Soil Screening Levels 

Human health risk-screening assessments were conducted using SSLs for the industrial and residential 
scenarios obtained from NMED guidance (NMED 2015, 600915). The NMED SSLs are based on a target 
hazard quotient (HQ) of 1 and a target cancer risk of 1  10−5 (NMED 2015, 600915). If SSLs were not 
available from NMED guidance, the EPA regional screening tables 
(http://www.epa.gov/earth1r6/6pd/rcra_c/pd-n/screen.htm) were used. The EPA regional screening levels 
for carcinogens were multiplied by 10 to adjust from a 10–6 cancer risk level to the NMED target cancer 
risk level of 10–5. Recreational SSLs were obtained from Laboratory guidance (LANL 2015, 600336) and 
are based on the same target risk levels as the NMED SSLs. Surrogate chemicals were also used for 
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some COPCs without an SSL, based on structural similarity, or because the COPC is a breakdown 
product (NMED 2003, 081172). Exposure parameters used to calculate the industrial, recreational, and 
residential SSLs are presented in Table H-4.1-1. 

Radionuclide SALs are used for comparison with radionuclide COPC EPCs and were derived using the 
RESRAD model, Version 7.0 (LANL 2015, 600929). The SALs are based on a 25-mrem/yr dose as 
authorized by U.S. Department of Energy (DOE) Order 458.1. Exposure parameters used to calculate the 
SALs are presented in Tables H-4.1-2, H-4.1-3, and H-4.1-4. 

H-4.2 Results of Human Health Screening Evaluation 

The EPC of each COPC in soil was compared with the SSLs for the industrial, recreational, and 
residential scenarios, as appropriate. For carcinogenic chemicals, the EPCs were divided by the SSL and 
multiplied by 1  10–5. The sum of the carcinogenic risks was compared with the NMED target cancer risk 
level of 1  10–5. For noncarcinogenic chemicals, an HQ was generated for each COPC by dividing the 
EPC by the SSL. The HQs were summed to generate a hazard index (HI). The HI was compared with the 
NMED target HI of 1. The radionuclide EPCs were divided by the SAL and multiplied by 25 mrem/yr. The 
total doses were compared with the DOE target level of 25 mrem/yr, as authorized by DOE Order 458.1. 
The results are presented in Tables H-4.2-1 to H-4.2-199 and are described below for each SWMU and 
AOC evaluated. 

H-4.2.1 K-Site Subaggregate 

H-4.2.1.1 SWMU 11-005(a) 

The results of the risk-screening assessment for the industrial scenario are presented in Tables H-4.2-1, 
H-4.2-2, and H-4.2-3. The total excess cancer risk for the industrial scenario is 4 × 10–6, which is less than 
the NMED target risk level of 1 × 10–5 (NMED 2015, 600915). The industrial HI is 0.4, which is less than 
the NMED target HI of 1 (NMED 2015, 600915). The total dose is 0.2 mrem/yr, which is less than the 
target dose of 25 mrem/yr as authorized by DOE Order 458.1. 

The results of the risk-screening assessment for the residential scenario are presented in Tables H-4.2-4, 
H-4.2-5, and H-4.2-6. The total excess cancer risk for the residential scenario is 5 × 10–6, which is less 
than the NMED target risk level of 1 × 10–5 (NMED 2015, 600915). The residential HI is 0.4, which is less 
than the NMED target HI of 1 (NMED 2015, 600915). The total dose is 0.5 mrem/yr, which is less than the 
target dose of 25 mrem/yr as authorized by DOE Order 458.1. 

H-4.2.1.2 SWMU 11-005(b) 

The results of the risk-screening assessment for the industrial scenario are presented in Tables H-4.2-7, 
H-4.2-8, and H-4.2-9. The total excess cancer risk for the industrial scenario is 4 × 10–7, which is less than 
the NMED target risk level of 1 × 10–5 (NMED 2015, 600915). The industrial HI is 0.03, which is less than 
the NMED target HI of 1 (NMED 2015, 600915). The total dose is 0.09 mrem/yr, which is less than the 
target dose of 25 mrem/yr as authorized by DOE Order 458.1. 

The results of the risk-screening assessment for the residential scenario are presented in 
Tables H-4.2-10, H-4.2-11, and H-4.2-12. The total excess cancer risk for the residential scenario is 
1 × 10–6, which is less than the NMED target risk level of 1 × 10–5 (NMED 2015, 600915). The residential 
HI is 0.4, which is less than the NMED target HI of 1 (NMED 2015, 600915). The total dose is 
0.2 mrem/yr, which is less than the target dose of 25 mrem/yr as authorized by DOE Order 458.1. 
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H-4.2.1.3 SWMU 11-005(c) 

The results of the risk-screening assessment for the industrial scenario are presented in Tables H-4.2-13, 
H-4.2-14, and H-4.2-15. The total excess cancer risk for the industrial scenario is 5 × 10–9, which is less 
than the NMED target risk level of 1 × 10–5 (NMED 2015, 600915). The industrial HI is 0.005, which is 
less than the NMED target HI of 1 (NMED 2015, 600915). The total dose is 0.2 mrem/yr, which is less 
than the target dose of 25 mrem/yr as authorized by DOE Order 458.1. 

The results of the risk-screening assessment for the residential scenario are presented in 
Tables H-4.2-16, H-4.2-17, and H-4.2-18. The total excess cancer risk for the residential scenario is 
1 × 10–6, which is less than the NMED target risk level of 1 × 10–5 (NMED 2015, 600915). The residential 
HI is 0.08, which is less than the NMED target HI of 1 (NMED 2015, 600915). The total dose is 
0.7 mrem/yr, which is less than the target dose of 25 mrem/yr as authorized by DOE Order 458.1. 

H-4.2.1.4 SWMU 11-006(a) 

The results of the risk-screening assessment for the industrial scenario are presented in Table H-4.2-19. 
No carcinogenic COPCs were identified. The industrial HI is 0.05, which is less than the NMED target HI 
of 1 (NMED 2015, 600915). No radionuclide COPCs were identified. 

The results of the risk-screening assessment for the residential scenario are presented in 
Tables H-4.2-20 and 4.2-21. The total excess cancer risk for the residential scenario is 7 × 10–7, which is 
less than the NMED target risk level of 1 × 10–5 (NMED 2015, 600915). The residential HI is 0.1, which is 
less than the NMED target HI of 1 (NMED 2015, 600915). No radionuclide COPCs were identified. 

H-4.2.1.5 SWMU 11-006(b) 

The results of the risk-screening assessment for the industrial scenario are presented in Tables H-4.2-22, 
H-4.2-23, and H-4.2-24. The total excess cancer risk for the industrial scenario is 6 × 10–9, which is less 
than the NMED target risk level of 1 × 10–5 (NMED 2015, 600915). The industrial HI is 0.08, which is less 
than the NMED target HI of 1 (NMED 2015, 600915). The total dose is 0.09 mrem/yr, which is less than 
the target dose of 25 mrem/yr as authorized by DOE Order 458.1. 

The results of the risk-screening assessment for the residential scenario are presented in 
Tables H-4.2-25, H-4.2-26, and H-4.2-27. The total excess cancer risk for the residential scenario is 
1 × 10–6, which is less than the NMED target risk level of 1 × 10–5 (NMED 2015, 600915). The residential 
HI is 0.7, which is less than the NMED target HI of 1 (NMED 2015, 600915). The total dose is 
0.4 mrem/yr, which is less than the target dose of 25 mrem/yr as authorized by DOE Order 458.1. 

H-4.2.1.6 SWMU 11-006(c) 

The results of the risk-screening assessment for the industrial scenario are presented in Tables H-4.2-28, 
H-4.2-29, and H-4.2-30. The total excess cancer risk for the industrial scenario is 2 × 10–7, which is less 
than the NMED target risk level of 1 × 10–5 (NMED 2015, 600915). The industrial HI is 0.04, which is less 
than the NMED target HI of 1 (NMED 2015, 600915). The total dose is 0.001 mrem/yr, which is less than 
the target dose of 25 mrem/yr as authorized by DOE Order 458.1. 

The results of the risk-screening assessment for the residential scenario are presented in 
Tables H-4.2-31, H-4.2-32, and H-4.2-33. The total excess cancer risk for the residential scenario is 
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2 × 10–6, which is less than the NMED target risk level of 1 × 10–5 (NMED 2015, 600915). The residential 
HI is 0.6, which is less than the NMED target HI of 1 (NMED 2015, 600915). The total dose is 
0.004 mrem/yr, which is less than the target dose of 25 mrem/yr as authorized by DOE Order 458.1. 

H-4.2.1.7 SWMU 11-006(d) 

The results of the risk-screening assessment for the industrial scenario are presented in Tables H-4.2-34, 
H-4.2-35, and H-4.2-36. The total excess cancer risk for the industrial scenario is 6 × 10–8, which is less 
than the NMED target risk level of 1 × 10–5 (NMED 2015, 600915). The industrial HI is 0.04, which is less 
than the NMED target HI of 1 (NMED 2015, 600915). The total dose is 0.2 mrem/yr, which is less than the 
target dose of 25 mrem/yr as authorized by DOE Order 458.1. 

The results of the risk-screening assessment for the residential scenario are presented in 
Tables H-4.2-37, H-4.2-38, and H-4.2-39. The total excess cancer risk for the residential scenario is 
3 × 10–7, which is less than the NMED target risk level of 1 × 10–5 (NMED 2015, 600915). The residential 
HI is 0.4, which is less than the NMED target HI of 1 (NMED 2015, 600915). The total dose is 
0.5 mrem/yr, which is less than the target dose of 25 mrem/yr as authorized by DOE Order 458.1. 

H-4.2.1.8 SWMU 11-011(a) 

The results of the risk-screening assessment for the industrial scenario are presented in Tables H-4.2-40, 
H-4.2-41, and H-4.2-42. The total excess cancer risk for the industrial scenario is 1 × 10–9, which is less 
than the NMED target risk level of 1 × 10–5 (NMED 2015, 600915). The industrial HI is 0.007, which is 
less than the NMED target HI of 1 (NMED 2015, 600915). The total dose is 0.2 mrem/yr, which is less 
than the target dose of 25 mrem/yr as authorized by DOE Order 458.1. 

The results of the risk-screening assessment for the residential scenario are presented in 
Tables H-4.2-43, H-4.2-44, and H-4.2-45. The total excess cancer risk for the residential scenario is 
2 × 10–6, which is less than the NMED target risk level of 1 × 10–5 (NMED 2015, 600915). The residential 
HI is 0.1, which is less than the NMED target HI of 1 (NMED 2015, 600915). The total dose is 
0.9 mrem/yr, which is less than the target dose of 25 mrem/yr as authorized by DOE Order 458.1. 

H-4.2.1.9 SWMU 11-011(b) 

The results of the risk-screening assessment for the industrial scenario are presented in Tables H-4.2-46 
and H-4.2-47. No carcinogenic COPCs were identified in the 0.0−1.0 ft bgs depth interval. The industrial 
HI is 0.02, which is less than the NMED target HI of 1 (NMED 2015, 600915). The total dose is 
0.06 mrem/yr, which is less than the target dose of 25 mrem/yr as authorized by DOE Order 458.1. 

The results of the risk-screening assessment for the residential scenario are presented in 
Tables H-4.2-48, H-4.2-49, and H-4.2-50. The total excess cancer risk for the residential scenario is 
1 × 10–6, which is less than the NMED target risk level of 1 × 10–5 (NMED 2015, 600915). The residential 
HI is 0.3, which is less than the NMED target HI of 1 (NMED 2015, 600915). The total dose is 
0.2 mrem/yr, which is less than the target dose of 25 mrem/yr as authorized by DOE Order 458.1. 

H-4.2.1.10 SWMU 11-011(d) 

The results of the risk-screening assessment for the industrial scenario are presented in Tables H-4.2-51, 
H-4.2-52, and H-4.2-53. The total excess cancer risk for the industrial scenario is 7 × 10–8, which is less 
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than the NMED target risk level of 1 × 10–5 (NMED 2015, 600915). The industrial HI is 0.01, which is less 
than the NMED target HI of 1 (NMED 2015, 600915). The total dose is 0.3 mrem/yr, which is less than the 
target dose of 25 mrem/yr as authorized by DOE Order 458.1. 

The results of the risk-screening assessment for the residential scenario are presented in 
Tables H-4.2-54, H-4.2-55, and H-4.2-56. The total excess cancer risk for the residential scenario is 
3 × 10–6, which is less than the NMED target risk level of 1 × 10–5 (NMED 2015, 600915). The residential 
HI is 0.2, which is less than the NMED target HI of 1 (NMED 2015, 600915). The total dose is 
0.9 mrem/yr, which is less than the target dose of 25 mrem/yr as authorized by DOE Order 458.1. 

H-4.2.1.11 AOC C-11-002 

The results of the risk-screening assessment for the industrial scenario are presented in Tables H-4.2-57 
and H-4.2-58. The total excess cancer risk for the industrial scenario is 9 × 10–10, which is less than the 
NMED target risk level of 1 × 10–5 (NMED 2015, 600915). The industrial HI is 0.01, which is less than the 
NMED target HI of 1 (NMED 2015, 600915). No radionuclide COPCs were identified. 

The results of the risk-screening assessment for the residential scenario are presented in 
Tables H-4.2-59 and H-4.2-60. The total excess cancer risk for the residential scenario is 4 × 10–9, which 
is less than the NMED target risk level of 1 × 10–5 (NMED 2015, 600915). The residential HI is 0.1, which 
is less than the NMED target HI of 1 (NMED 2015, 600915). No radionuclide COPCs were identified. 

H-4.2.2 P-Site Subaggregate 

H-4.2.2.1 SWMU 13-001 

The results of the risk-screening assessment for the industrial scenario are presented in Tables H-4.2-61, 
H-4.2-62, and H-4.2-63. The total excess cancer risk for the industrial scenario is 1 × 10–7, which is less 
than the NMED target risk level of 1 × 10–5 (NMED 2015, 600915). The industrial HI is 0.03, which is less 
than the NMED target HI of 1 (NMED 2015, 600915). The total dose is 0.002 mrem/yr, which is less than 
the target dose of 25 mrem/yr as authorized by DOE Order 458.1. 

The results of the risk-screening assessment for the residential scenario are presented in 
Tables H-4.2-64, H-4.2-65, and H-4.2-66. The total excess cancer risk for the residential scenario is 
7 × 10–6, which is less than the NMED target risk level of 1 × 10–5 (NMED 2015, 600915). The residential 
HI is 0.1, which is less than the NMED target HI of 1 (NMED 2015, 600915). The total dose is 
0.02 mrem/yr, which is less than the target dose of 25 mrem/yr as authorized by DOE Order 458.1. 

H-4.2.2.2 SWMU 13-002 

The results of the risk-screening assessment for the industrial scenario are presented in Table H-4.2-67. 
No carcinogenic COPCs were identified. The industrial HI is 0.006, which is less than the NMED target HI 
of 1 (NMED 2015, 600915). No radionuclide COPCs were identified. 

The results of the risk-screening assessment for the residential scenario are presented in 
Tables H-4.2-68 and H-4.2-69. The total excess cancer risk for the residential scenario is 9 × 10–7, which 
is less than the NMED target risk level of 1 × 10–5 (NMED 2015, 600915). The residential HI is 0.07, 
which is less than the NMED target HI of 1 (NMED 2015, 600915). No radionuclide COPCs were 
identified. 
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H-4.2.2.3 AOC 16-003(p) 

The results of the risk-screening assessment for the industrial scenario are presented in Tables H-4.2-70, 
H-4.2-71, and H-4.2-72. The total excess cancer risk for the industrial scenario is 4 × 10–8, which is less 
than the NMED target risk level of 1 × 10–5 (NMED 2015, 600915). The industrial HI is 0.2, which is less 
than the NMED target HI of 1 (NMED 2015, 600915). The total dose is 0.002 mrem/yr, which is less than 
the target dose of 25 mrem/yr as authorized by DOE Order 458.1. 

The results of the risk-screening assessment for the residential scenario are presented in 
Tables H-4.2-73, H-4.2-74, and H-4.2-75. The total excess cancer risk for the residential scenario is 
2 × 10–7, which is less than the NMED target risk level of 1 × 10–5 (NMED 2015, 600915). The residential 
HI is 0.5, which is less than the NMED target HI of 1 (NMED 2015, 600915). The total dose is 
0.2 mrem/yr, which is less than the target dose of 25 mrem/yr as authorized by DOE Order 458.1. 

H-4.2.2.4 SWMU 16-004(a) 

The samples at SWMU 16-004(a) were collected from depths greater than 0.0−10.0 ft bgs; therefore, no 
complete exposure pathways exist for the industrial or residential scenarios.  

H-4.2.2.5 SWMU 16-004(b) 

The samples at SWMU 16-004(b) were collected from depths greater than 0.0−10.0 ft bgs; therefore, no 
complete exposure pathways exist for the industrial or residential scenarios.  

H-4.2.2.6 SWMU 16-004(c) 

The samples at SWMU 16-004(c) were collected from depths greater than 0.0−10.0 ft bgs; therefore, no 
complete exposure pathways exist for the industrial or residential scenarios.  

H-4.2.2.7 SWMU 16-004(d) 

The samples at SWMU 16-004(d) were collected from depths greater than 0.0−1.0 ft bgs; therefore, no 
complete exposure pathways exist for the industrial scenario.  

The results of the risk-screening assessment for the residential scenario are presented in 
Tables H-4.2-76 and H-4.2-77. No carcinogenic COPCs were identified. The residential HI is 0.08, which 
is less than the NMED target HI of 1 (NMED 2015, 600915). The total dose is 0.2 mrem/yr, which is less 
than the target dose of 25 mrem/yr as authorized by DOE Order 458.1. 

H-4.2.2.8 SWMU 16-004(f) 

The samples at SWMU 16-004(f) were collected from depths greater than 0.0−1.0 ft bgs; therefore, no 
complete exposure pathways exist for the industrial scenario.  

The results of the risk-screening assessment for the residential scenario are presented in 
Tables H-4.2-78 and H-4.2-79. The total excess cancer risk for the residential scenario is 8 × 10–8, which 
is less than the NMED target risk level of 1 × 10–5 (NMED 2015, 600915). The residential HI is 0.05, 
which is less than the NMED target HI of 1 (NMED 2015, 600915). No radionuclide COPCs were 
identified. 
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H-4.2.2.9 AOC 16-024(a) 

The results of the risk-screening assessment for the industrial scenario are presented in Tables H-4.2-80 
and H-4.2-81. No carcinogenic COPCs were identified. The industrial HI is 0.03, which is less than the 
NMED target HI of 1 (NMED 2015, 600915). The total dose is 0.001 mrem/yr, which is less than the target 
dose of 25 mrem/yr as authorized by DOE Order 458.1. 

The results of the risk-screening assessment for the residential scenario are presented in 
Tables H-4.2-82 and H-4.2-83. No carcinogenic COPCs were identified. The residential HI is 0.5, which is 
less than the NMED target HI of 1 (NMED 2015, 600915). The total dose is 1 mrem/yr, which is less than 
the target dose of 25 mrem/yr as authorized by DOE Order 458.1. 

H-4.2.2.10 AOC 16-024(u) 

The results of the risk-screening assessment for the industrial scenario are presented in Table H-4.2-84. 
No carcinogenic COPCs were identified in the 0.0−1.0 ft bgs depth interval. The industrial HI is 0.003, 
which is less than the NMED target HI of 1 (NMED 2015, 600915). No radionuclide COPCs were 
identified. 

The results of the risk-screening assessment for the residential scenario are presented in 
Tables H-4.2-85 and H-4.2-86. The total excess cancer risk for the residential scenario is 3 × 10–6, which 
is less than the NMED target risk level of 1 × 10–5 (NMED 2015, 600915). The residential HI is 0.1, which 
is less than the NMED target HI of 1 (NMED 2015, 600915). No radionuclide COPCs were identified. 

H-4.2.2.11 SWMU 16-025(d2) 

The results of the risk-screening assessment for the industrial scenario are presented in Tables H-4.2-87 
and H-4.2-88. The total excess cancer risk for the industrial scenario is 8 × 10–8, which is less than the 
NMED target risk level of 1 × 10–5 (NMED 2015, 600915). The industrial HI is 0.003, which is less than 
the NMED target HI of 1 (NMED 2015, 600915). No radionuclide COPCs were detected in the 
0.0−1.0 ft bgs samples. 

The results of the risk-screening assessment for the residential scenario are presented in 
Tables H-4.2-89, H-4.2-90, and H-4.2-91. The total excess cancer risk for the residential scenario is 
3 × 10–7, which is less than the NMED target risk level of 1 × 10–5 (NMED 2015, 600915). The residential 
HI is 0.04, which is less than the NMED target HI of 1 (NMED 2015, 600915). The total dose is 
0.3 mrem/yr, which is less than the target dose of 25 mrem/yr as authorized by DOE Order 458.1. 

H-4.2.2.12 SWMU 16-029(h) 

The results of the risk-screening assessment for the industrial scenario are presented in Tables H-4.2-92, 
H-4.2-93, and H-4.2-94. The total excess cancer risk for the industrial scenario is 7 × 10–10, which is less 
than the NMED target risk level of 1 × 10–5 (NMED 2015, 600915). The industrial HI is 0.06, which is less 
than the NMED target HI of 1 (NMED 2015, 600915). The total dose is 0.0006 mrem/yr, which is less than 
the target dose of 25 mrem/yr as authorized by DOE Order 458.1. 

The results of the risk-screening assessment for the residential scenario are presented in 
Tables H-4.2-95, H-4.2-96, and H-4.2-97. The total excess cancer risk for the residential scenario is 
approximately 1 × 10–5, which is equivalent to the NMED target risk level of 1 × 10–5 (NMED 2015, 
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600915). The residential HI is 0.2, which is less than the NMED target HI of 1 (NMED 2015, 600915). The 
total dose is 0.7 mrem/yr, which is less than the target dose of 25 mrem/yr as authorized by DOE 
Order 458.1. 

H-4.2.2.13 SWMU 16-031(h) 

The results of the risk-screening assessment for the industrial scenario are presented in Tables H-4.2-98 
and H-4.2-99. The total excess cancer risk for the industrial scenario is 1 × 10–9, which is less than the 
NMED target risk level of 1 × 10–5 (NMED 2015, 600915). The industrial HI is 0.05, which is less than the 
NMED target HI of 1 (NMED 2015, 600915). No radionuclide COPCs were identified. 

The results of the risk-screening assessment for the residential scenario are presented in 
Tables H-4.2-100 and H-4.2-101. The total excess cancer risk for the residential scenario is 5 × 10–9, 
which is less than the NMED target risk level of 1 × 10–5 (NMED 2015, 600915). The residential HI is 0.3, 
which is less than the NMED target HI of 1 (NMED 2015, 600915). No radionuclide COPCs were 
identified. 

H-4.2.2.14 AOC C-16-050 

The results of the risk-screening assessment for the industrial scenario are presented in 
Tables H-4.2-102 and H-4.2-103. The total excess cancer risk for the industrial scenario is 2 × 10–10, 
which is less than the NMED target risk level of 1 × 10–5 (NMED 2015, 600915). The industrial HI is 
0.004, which is less than the NMED target HI of 1 (NMED 2015, 600915). No radionuclide COPCs were 
identified. 

The results of the risk-screening assessment for the residential scenario are presented in 
Tables H-4.2-104 and H-4.2-105. The total excess cancer risk for the residential scenario is 9 × 10–10, 
which is less than the NMED target risk level of 1 × 10–5 (NMED 2015, 600915). The residential HI is 
0.06, which is less than the NMED target HI of 1 (NMED 2015, 600915). No radionuclide COPCs were 
identified. 

H-4.2.2.15 AOC C-16-060 

The results of the risk-screening assessment for the industrial scenario are presented in 
Tables H-4.2-106 and H-4.2-107. The total excess cancer risk for the industrial scenario is 4 × 10–10, 
which is less than the NMED target risk level of 1 × 10–5 (NMED 2015, 600915). The industrial HI is 
0.003, which is less than the NMED target HI of 1 (NMED 2015, 600915). No radionuclide COPCs were 
detected in the 0.0−1.0 ft bgs samples. 

The results of the risk-screening assessment for the residential scenario are presented in 
Tables H-4.2-108, H-4.2-109, and H-4.2-110. The total excess cancer risk for the residential scenario is 
2 × 10–9, which is less than the NMED target risk level of 1 × 10–5 (NMED 2015, 600915). The residential 
HI is 0.04, which is less than the NMED target HI of 1 (NMED 2015, 600915). The total dose is 1 mrem/yr, 
which is less than the target dose of 25 mrem/yr as authorized by DOE Order 458.1. 
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H-4.2.3 300s Line Subaggregate 

H-4.2.3.1 SWMU 16-001(e) 

The results of the risk-screening assessment for the industrial scenario are presented in 
Tables H-4.2-111 and H-4.2-112. The total excess cancer risk for the industrial scenario is 4 × 10–9, which 
is less than the NMED target risk level of 1 × 10–5 (NMED 2015, 600915). The industrial HI is 0.009, 
which is less than the NMED target HI of 1 (NMED 2015, 600915). No radionuclide COPCs were detected 
in the 0.0−1.0 ft bgs depth interval. 

The results of the risk-screening assessment for the residential scenario are presented in 
Tables H-4.2-113 and H-4.2-114. The total excess cancer risk for the residential scenario is 8 × 10–8, 
which is less than the NMED target risk level of 1 × 10–5 (NMED 2015, 600915). The residential HI is 0.2, 
which is less than the NMED target HI of 1 (NMED 2015, 600915). No radionuclide COPCs were detected 
in the 0.0−10.0 ft bgs depth interval. 

H-4.2.3.2 SWMU 16-003(d) 

The samples at SWMU 16-003(d) were collected from depths greater than 0.0−1.0 ft bgs; therefore, no 
complete exposure pathways exist for the industrial scenario.  

The results of the risk-screening assessment for the residential scenario are presented in 
Tables H-4.2-115 and H-4.2-116. The total excess cancer risk for the residential scenario is 4 × 10–7, 
which is less than the NMED target risk level of 1 × 10–5 (NMED 2015, 600915). The residential HI is 
0.04, which is less than the NMED target HI of 1 (NMED 2015, 600915). No radionuclide COPCs were 
identified. 

H-4.2.3.3 SWMU 16-003(e) 

The samples at SWMU 16-003(e) were collected from depths greater than 0.0−1.0 ft bgs; therefore, no 
complete exposure pathways exist for the industrial scenario.  

The results of the risk-screening assessment for the residential scenario are presented in 
Tables H-4.2-117 and H-4.2-118. The total excess cancer risk for the residential scenario is 7 × 10–8, 
which is less than the NMED target risk level of 1 × 10–5 (NMED 2015, 600915). The residential HI is 
approximately 1, which is equivalent to the NMED target HI of 1 (NMED 2015, 600915). No radionuclide 
COPCs were identified. 

H-4.2.3.4 SWMU 16-003(f) 

The samples at SWMU 16-003(f) were collected from depths greater than 0.0−1.0 ft bgs; therefore, no 
complete exposure pathways exist for the industrial scenario.  

The results of the risk-screening assessment for the residential scenario are presented in 
Tables H-4.2-119 and H-4.2-120. The total excess cancer risk for the residential scenario is 3 × 10–5, 
which is greater than the NMED target risk level of 1 × 10–5 (NMED 2015, 600915). The excess cancer 
risk is primarily from arsenic. The residential HI is 8, which is greater than the NMED target HI of 1 
(NMED 2015, 600915). The elevated HI is primarily from thallium and cobalt. No radionuclide COPCs 
were identified. 
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H-4.2.3.5 SWMU 16-003(g) 

The samples at SWMU 16-003(g) were collected from depths greater than 0.0−1.0 ft bgs; therefore, no 
complete exposure pathways exist for the industrial scenario.  

The results of the risk-screening assessment for the residential scenario are presented in 
Tables H-4.2-121 and H-4.2-122. The total excess cancer risk for the residential scenario is 3 × 10–9, 
which is less than the NMED target risk level of 1 × 10–5 (NMED 2015, 600915). The residential HI is 
0.08, which is less than the NMED target HI of 1 (NMED 2015, 600915). No radionuclide COPCs were 
identified. 

H-4.2.3.6 SWMU 16-026(b) 

The results of the risk-screening assessment for the industrial scenario are presented in 
Tables H-4.2-123 and H-4.2-124. The total excess cancer risk for the industrial scenario is 4 × 10–8, which 
is less than the NMED target risk level of 1 × 10–5 (NMED 2015, 600915). The industrial HI is 0.02, which 
is less than the NMED target HI of 1 (NMED 2015, 600915). No radionuclide COPCs were identified. 

The results of the risk-screening assessment for the residential scenario are presented in 
Tables H-4.2-125 and H-4.2-126. The total excess cancer risk for the residential scenario is 2 × 10–6, 
which is less than the NMED target risk level of 1 × 10–5 (NMED 2015, 600915). The residential HI is 0.3, 
which is less than the NMED target HI of 1 (NMED 2015, 600915). No radionuclide COPCs were 
identified. 

H-4.2.3.7 SWMU 16-026(c) 

The results of the risk-screening assessment for the industrial scenario are presented in 
Tables H-4.2-127 and H-4.2-128. The total excess cancer risk for the industrial scenario is 8 × 10–9, which 
is less than the NMED target risk level of 1 × 10–5 (NMED 2015, 600915). The industrial HI is 0.09, which 
is less than the NMED target HI of 1 (NMED 2015, 600915). No radionuclide COPCs were identified. 

The results of the risk-screening assessment for the residential scenario are presented in 
Tables H-4.2-129 and H-4.2-130. The total excess cancer risk for the residential scenario is 2 × 10–6, 
which is less than the NMED target risk level of 1 × 10–5 (NMED 2015, 600915). The residential HI is 0.8, 
which is less than the NMED target HI of 1 (NMED 2015, 600915). No radionuclide COPCs were 
identified. 

H-4.2.3.8 SWMU 16-026(d) 

The results of the risk-screening assessment for the industrial scenario are presented in 
Tables H-4.2-131 and H-4.2-132. The total excess cancer risk for the industrial scenario is 4 × 10–6, which 
is less than the NMED target risk level of 1 × 10–5 (NMED 2015, 600915). The industrial HI is 0.01, which 
is less than the NMED target HI of 1 (NMED 2015, 600915). No radionuclide COPCs were detected in the 
0.0−1.0 ft bgs samples. 

The results of the risk-screening assessment for the residential scenario are presented in 
Tables H-4.2-133, H-4.2-134, and H-4.2-135. The total excess cancer risk for the residential scenario is 
4 × 10–6, which is less than the NMED target risk level of 1 × 10–5 (NMED 2015, 600915). The residential 
HI is 0.1, which is less than the NMED target HI of 1 (NMED 2015, 600915). The total dose is 
0.3 mrem/yr, which is less than the target dose of 25 mrem/yr as authorized by DOE Order 458.1. 
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H-4.2.3.9 SWMU 16-026(e) 

The results of the risk-screening assessment for the industrial scenario are presented in 
Tables H-4.2-136 and H-4.2-137. The total excess cancer risk for the industrial scenario is approximately 
1 × 10–5, which is equivalent to the NMED target risk level of 1 × 10–5 (NMED 2015, 600915). The 
industrial HI is 0.06, which is less than the NMED target HI of 1 (NMED 2015, 600915). No radionuclide 
COPCs were detected in the 0.0−1.0 ft bgs samples. 

The results of the risk-screening assessment for the residential scenario are presented in 
Tables H-4.2-138, H-4.2-139, and H-4.2-140. The total excess cancer risk for the residential scenario is 
2 × 10–5, which is greater than the NMED target risk level of 1 × 10–5 (NMED 2015, 600915). The excess 
cancer risk is from arsenic, RDX, and chromium. The residential HI is 10, which is greater than the NMED 
target HI of 1 (NMED 2015, 600915). The elevated HI is primarily from cobalt. The total dose is 
0.06 mrem/yr, which is less than the target dose of 25 mrem/yr as authorized by DOE Order 458.1. 

H-4.2.3.10 SWMU 16-026(z) 

The results of the risk-screening assessment for the industrial scenario are presented in Table H-4.2-141. 
No carcinogenic COPCs were identified in the 0.0−1.0 ft bgs depth interval. The industrial HI is 0.002, 
which is less than the NMED target HI of 1 (NMED 2015, 600915). No radionuclide COPCs were 
identified. 

The results of the risk-screening assessment for the residential scenario are presented in 
Table H-4.2-142. No carcinogenic COPCs were identified in the 0.0−10.0 ft bgs depth interval. The 
residential HI is 0.2, which is less than the NMED target HI of 1 (NMED 2015, 600915). No radionuclide 
COPCs were identified. 

H-4.2.3.11 SWMU 16-029(a) 

The results of the risk-screening assessment for the industrial scenario are presented in 
Tables H-4.2-143 and H-4.2-144. The total excess cancer risk for the industrial scenario is 4 × 10–6, which 
is less than the NMED target risk level of 1 × 10–5 (NMED 2015, 600915). The industrial HI is 0.5, which is 
less than the NMED target HI of 1 (NMED 2015, 600915). No radionuclide COPCs were identified. 

The results of the risk-screening assessment for the residential scenario are presented in 
Tables H-4.2-145 and H-4.2-146. The total excess cancer risk for the residential scenario is 5 × 10–5, 
which is greater than the NMED target risk level of 1 × 10–5 (NMED 2015, 600915). The excess cancer 
risk is primarily from arsenic and RDX. The residential HI is 8, which is greater than the NMED target HI 
of 1 (NMED 2015, 600915). The elevated HI is primarily from TNT and HMX. No radionuclide COPCs 
were identified. 

H-4.2.3.12 SWMU 16-029(b) 

The samples at SWMU 16-029(b) were collected from depths greater than 0.0−1.0 ft bgs; therefore, no 
complete exposure pathways exist for the industrial scenario.  

The results of the risk-screening assessment for the residential scenario are presented in 
Table H-4.2-147. No carcinogenic COPCs were identified in the 0.0−10.0 ft bgs depth interval. The 
residential HI is 0.05, which is less than the NMED target HI of 1 (NMED 2015, 600915). No radionuclide 
COPCs were identified. 
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H-4.2.3.13 SWMU 16-029(c) 

The samples at SWMU 16-029(c) were collected from depths greater than 0.0−1.0 ft bgs; therefore, no 
complete exposure pathways exist for the industrial scenario.  

The results of the risk-screening assessment for the residential scenario are presented in 
Tables H-4.2-148 and H-4.2-149. The total excess cancer risk for the residential scenario is 4 × 10–9, 
which is less than the NMED target risk level of 1 × 10–5 (NMED 2015, 600915). The residential HI is 
0.04, which is less than the NMED target HI of 1 (NMED 2015, 600915). No radionuclide COPCs were 
identified. 

H-4.2.3.14 Liquid Waste Trunk Line 

The results of the risk-screening assessment for the industrial scenario are presented in 
Tables H-4.2-150, H-4.2-151, and H-4.2-152. The total excess cancer risk for the industrial scenario is 
3 × 10–9, which is less than the NMED target risk level of 1 × 10–5 (NMED 2015, 600915). The industrial 
HI is 0.006, which is less than the NMED target HI of 1 (NMED 2015, 600915). The total dose is 
0.0006 mrem/yr, which is less than the target dose of 25 mrem/yr as authorized by DOE Order 458.1. 

The results of the risk-screening assessment for the residential scenario are presented in 
Tables H-4.2-153, H-4.2-154, and H-4.2-155. The total excess cancer risk for the residential scenario is 
5 × 10–6, which is less than the NMED target risk level of 1 × 10–5 (NMED 2015, 600915). The residential 
HI is 0.2, which is less than the NMED target HI of 1 (NMED 2015, 600915). The total dose is 
0.1 mrem/yr, which is less than the target dose of 25 mrem/yr as authorized by DOE Order 458.1. 

H-4.2.3.15 Shared Drainages 

The results of the risk-screening assessment for the industrial scenario are presented in 
Tables H-4.2-156 and H-4.2-157. The total excess cancer risk for the industrial scenario is 3 × 10–6, which 
is less than the NMED target risk level of 1 × 10–5 (NMED 2015, 600915). The industrial HI is 0.4, which is 
less than the NMED target HI of 1 (NMED 2015, 600915). No radionuclide COPCs were identified. 

The results of the risk-screening assessment for the recreational scenario are presented in 
Tables H-4.2-158 and H-4.2-159. The total excess cancer risk for the recreational scenario is 2 × 10–6, 
which is less than the NMED target risk level of 1 × 10–5 (NMED 2015, 600915). The recreational HI is 
0.3, which is less than the NMED target HI of 1 (NMED 2015, 600915). No radionuclide COPCs were 
identified. 

The results of the risk-screening assessment for the residential scenario are presented in 
Tables H-4.2-160 and H-4.2-161. The total excess cancer risk for the residential scenario is 
approximately 1 × 10–5, which is equivalent to the NMED target risk level of 1 × 10–5 (NMED 2015, 
600915). The residential HI is 3, which is greater than the NMED target HI of 1 (NMED 2015, 600915). No 
radionuclide COPCs were identified. 

H-4.2.4 V-Site Subaggregate 

H-4.2.4.1 SWMU 16-017(v)-99 

The results of the risk-screening assessment for the industrial scenario are presented in 
Tables H-4.2-162 and 4.2-163. The total excess cancer risk for the industrial scenario is 7 × 10–10, which 
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is less than the NMED target risk level of 1 × 10–5 (NMED 2015, 600915). The industrial HI is 0.6, which is 
less than the NMED target HI of 1 (NMED 2015, 600915). No radionuclide COPCs were identified.  

The results of the risk-screening assessment for the residential scenario are presented in 
Tables H-4.2-164 and 4.2-165. The total excess cancer risk for the residential scenario is 4 × 10–9, which 
is less than the NMED target risk level of 1 × 10–5 (NMED 2015, 600915). The residential HI is 2, which is 
greater than the NMED target HI of 1 (NMED 2015, 600915). The main contributor to the residential HI is 
lead. No radionuclide COPCs were identified. 

H-4.2.4.2 SWMU 16-017(w)-99 

The results of the risk-screening assessment for the industrial scenario are presented in Table H-4.2-166. 
No carcinogenic COPCs were identified in the 0.0−1.0 ft bgs depth interval. The industrial HI is 0.003, 
which is less than the NMED target HI of 1 (NMED 2015, 600915). No samples were analyzed for 
radionuclides. 

The results of the risk-screening assessment for the residential scenario are presented in 
Tables H-4.2-167 and H-4.2-168. The total excess cancer risk for the residential scenario is 1 × 10–6, 
which is less than the NMED target risk level of 1 × 10–5 (NMED 2015, 600915). The residential HI is 0.4, 
which is less than the NMED target HI of 1 (NMED 2015, 600915). No samples were analyzed for 
radionuclides. 

H-4.2.4.3 AOC 16-024(m) 

The results of the risk-screening assessment for the industrial scenario are presented in 
Tables H-4.2-169 and H-4.2-170. The total excess cancer risk for the industrial scenario is 2 × 10–10, 
which is less than the NMED target risk level of 1 × 10–5 (NMED 2015, 600915). The industrial HI is 0.07, 
which is less than the NMED target HI of 1 (NMED 2015, 600915). No samples were analyzed for 
radionuclides. 

The results of the risk-screening assessment for the residential scenario are presented in 
Tables H-4.2-171 and H-4.2-172. The total excess cancer risk for the residential scenario is 7 × 10–6, 
which is less than the NMED target risk level of 1 × 10–5 (NMED 2015, 600915). The residential HI is 0.8, 
which is less than the NMED target HI of 1 (NMED 2015, 600915). No samples were analyzed for 
radionuclides. 

H-4.2.4.4 AOC 16-024(n) 

The results of the risk-screening assessment for the industrial scenario are presented in Table H-4.2-173. 
No carcinogenic COPCs were identified. The industrial HI is 0.05, which is less than the NMED target HI 
of 1 (NMED 2015, 600915). No samples were analyzed for radionuclides. 

The results of the risk-screening assessment for the residential scenario are presented in 
Table H-4.2-174. No carcinogenic COPCs were identified. The residential HI is 0.1, which is less than the 
NMED target HI of 1 (NMED 2015, 600915). No samples were analyzed for radionuclides. 
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H-4.2.4.5 SWMU 16-025(x) 

The results of the risk-screening assessment for the industrial scenario are presented in Table H-4.2-175. 
No carcinogenic COPCs were identified in the 0.0−1.0 ft bgs depth interval. The industrial HI is 0.1, which 
is less than the NMED target HI of 1 (NMED 2015, 600915). No radionuclide COPCs were identified. 

The results of the risk-screening assessment for the residential scenario are presented in 
Table H-4.2-176. No carcinogenic COPCs were identified in the 0.0−10.0 ft bgs depth interval. The 
residential HI is 2, which is greater than the NMED target HI of 1 (NMED 2015, 600915). The elevated HI 
was primarily from thallium based on elevated detection limits in 1997 samples. No radionuclide COPCs 
were identified. 

H-4.2.4.6 SWMU 16-029(w) 

Because no COPCs were detected in the 0.0–1.0 ft depth interval, the industrial scenario was not 
evaluated for SWMU 16-029(w).  

The results of the risk-screening assessment for the residential scenario are presented in 
Tables H-4.2-177, H-4.2-178, and H-4.2-179. The total excess cancer risk for the residential scenario is 
3 × 10–5, which is greater than the NMED target risk level of 1 × 10–5 (NMED 2015, 600915). The excess 
cancer risk is primarily from arsenic. The residential HI is 0.01, which is less than the NMED target HI of 1 
(NMED 2015, 600915). The total dose is 0.01 mrem/yr, which is less than the target dose of 25 mrem/yr 
as authorized by DOE Order 458.1. 

H-4.2.4.7 SWMU 16-029(x) 

The results of the risk-screening assessment for the industrial scenario are presented in 
Tables H-4.2-180 and H-4.2-181. The total excess cancer risk for the industrial scenario is 8 × 10–8, which 
is less than the NMED target risk level of 1 × 10–5 (NMED 2015, 600915). The industrial HI is 0.01, which 
is less than the NMED target HI of 1 (NMED 2015, 600915). No radionuclide COPCs were detected in the 
0.0−1.0 ft bgs depth interval. 

The results of the risk-screening assessment for the residential scenario are presented in 
Tables H-4.2-182 and H-4.2-183. The total excess cancer risk for the residential scenario is 4 × 10–7, 
which is less than the NMED target risk level of 1 × 10–5 (NMED 2015, 600915). The residential HI is 0.6, 
which is less than the NMED target HI of 1 (NMED 2015, 600915). No radionuclide COPCs were detected 
in the 0.0−10.0 ft bgs depth interval. 

H-4.2.4.8 SWMU 16-034(m) 

The results of the risk-screening assessment for the industrial scenario are presented in Table H-4.2-184. 
No carcinogenic COPCs were identified. The industrial HI is 0.2, which is less than the NMED target HI of 
1 (NMED 2015, 600915). No samples were analyzed for radionuclides. 

The results of the risk-screening assessment for the residential scenario are presented in 
Table H-4.2-185. No carcinogenic COPCs were identified. The residential HI is 0.8, which is less than the 
NMED target HI of 1 (NMED 2015, 600915). No samples were analyzed for radionuclides. 
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H-4.2.4.9 SWMU 16-034(n) 

The results of the risk-screening assessment for the industrial scenario are presented in Table H-4.2-186. 
No carcinogenic COPCs were identified in the 0.0−1.0 ft bgs depth interval. The industrial HI is 0.6, which 
is less than the NMED target HI of 1 (NMED 2015, 600915). No samples were analyzed for radionuclides. 

The results of the risk-screening assessment for the residential scenario are presented in 
Table H-4.2-187. No carcinogenic COPCs were identified in the 0.0−10.0 ft bgs depth interval. The 
residential HI is 6, which is greater than the NMED target HI of 1 (NMED 2015, 600915). The elevated HI 
is primarily from mercury. No samples were analyzed for radionuclides. 

H-4.2.4.10 AOC C-16-068 

The results of the risk-screening assessment for the industrial scenario are presented in 
Tables H-4.2-188 and H-4.2-189. The total excess cancer risk for the industrial scenario is 2 × 10–9, which 
is less than the NMED target risk level of 1 × 10–5 (NMED 2015, 600915). The industrial HI is 0.2, which is 
less than the NMED target HI of 1 (NMED 2015, 600915). No radionuclide COPCs were identified. 

The results of the risk-screening assessment for the residential scenario are presented in 
Tables H-4.2-190 and H-4.2-191. The total excess cancer risk for the residential scenario is 2 × 10–7, 
which is less than the NMED target risk level of 1 × 10–5 (NMED 2015, 600915). The residential HI is 0.7, 
which is less than the NMED target HI of 1 (NMED 2015, 600915). No radionuclide COPCs were 
identified. 

H-4.2.4.11 AOC C-16-074 

Because no COPCs were detected in the 0.0–1.0 ft depth interval, the industrial scenario was not 
evaluated for AOC C-16-074.  

The results of the risk-screening assessment for the residential scenario are presented in 
Tables H-4.2-192 and H-4.2-193. The total excess cancer risk for the residential scenario is 9 × 10–6, 
which is less than the NMED target risk level of 1 × 10–5 (NMED 2015, 600915). The residential HI is 0.3, 
which is less than the NMED target HI of 1 (NMED 2015, 600915). No radionuclide COPCs were 
identified. 

H-4.2.4.12 Courtyard Periphery Area  

The results of the risk-screening assessment for the industrial scenario are presented in 
Tables H-4.2-194 and H-4.2-195. The total excess cancer risk for the industrial scenario is 2 × 10–6, which 
is less than the NMED target risk level of 1 × 10–5 (NMED 2015, 600915). The industrial HI is 0.05, which 
is less than the NMED target HI of 1 (NMED 2015, 600915). No radionuclide COPCs were identified. 

The results of the risk-screening assessment for the recreational scenario are presented in 
Tables H-4.2-196 and H-4.2-197. The total excess cancer risk for the recreational scenario is 1 × 10–6, 
which is less than the NMED target risk level of 1 × 10–5 (NMED 2015, 600915). The recreational HI is 
0.07, which is less than the NMED target HI of 1 (NMED 2015, 600915). No radionuclide COPCs were 
identified. 

The results of the risk-screening assessment for the residential scenario are presented in 
Tables H-4.2-198 and H-4.2-199. The total excess cancer risk for the residential scenario is 8 × 10–5, 
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which is greater than the NMED target risk level of 1 × 10–5 (NMED 2015, 600915). The elevated cancer 
risk is from arsenic and PAHs. The residential HI is 0.3, which is less than the NMED target HI of 1 
(NMED 2015, 600915). No radionuclide COPCs were identified. 

H-4.3 Vapor Intrusion Pathway 

NMED guidance (NMED 2015, 600915) requires an evaluation of the vapor intrusion pathway. The vapor 
intrusion pathway of VOCs into a building was evaluated where appropriate. The evaluation can be 
qualitative for a potentially complete pathway if the following criteria are met: 

 Volatile and toxic compounds are minimally detected. 

 Concentrations are below NMED’s vapor intrusion screening levels for soil-gas and/or 
groundwater. There is no suspected source(s) for volatile and toxic compounds. 

 Concentrations are decreasing with depth (for soil). 

Because only bulk soil data are available for the S-Site subaggregates, the vapor-intrusion screening 
levels are not applicable for the evaluation. Residential soil screening values were calculated with the 
Johnson and Ettinger model 
(http://www.epa.gov/swerrims/riskassessment/airmodel/johnson_ettinger.htm) for subsurface vapor 
intrusion into buildings (EPA 2002, 094114). Because only soil data are available for the S-Site 
subaggregate sites, the advanced soil model (SL-ADV-REV2-4.xls) was used to calculate risk-based soil 
concentrations for VOCs at sites, where appropriate. The maximum detected concentration of VOC 
COPCs was compared with the risk-based concentration generated by the model for each site. The 
model inputs and risk-based concentrations generated are provided on CD as Attachment H-2. HQs and 
HIs were calculated for noncarcinogenic COPCs, and total excess cancer risks were calculated for 
carcinogenic COPCs. The NMED target risk level of 1 × 10–5 and NMED target HI of 1 were applied. 

The vapor intrusion pathway was qualitatively evaluated as part of the residential scenario for some sites 
in this report. Among the factors to consider for the vapor intrusion pathway to be relevant to human 
health risk is the current extent of structures and their proximity to the VOC source. Another consideration 
is if construction of buildings is possible or proposed in the reasonably foreseeable future. Structures exist 
at three of the four subaggregates (K-Site, 300s Line, and V-Site) but they differ considerably in whether 
they are actively used. V-Site is inactive and its use in the near future is as part of the proposed 
Manhattan Project National Historical Park. Several of the sites are not in proximity to any structures but 
are located near to drainages or tributary canyons, making their selection as future locations of buildings 
unlikely. There are no current plans for construction of new facilities at S-Site, further reducing the need 
for quantitative evaluation of the vapor intrusion pathway to those sites with known sources and in some 
proximity to actively used existing structures.  

H-4.3.1 K-Site Subaggregate 

None of the K-Site Subaggregate SWMUs and AOCs are on the mesa top. These sites are on the mesa 
edge and canyon slope and are not suitable for placement of a structure. In addition, all sample locations 
were more than 10 ft from the base of the foundation of any buildings. Therefore, the potential risk from 
vapor intrusion was not evaluated for the K-Site Subaggregate SWMUs and AOCs. 
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H-4.3.2 P-Site Subaggregate 

No VOCs were detected at SWMUs 16-004(a), 16-004(b), and 16-004(c). Therefore, the vapor intrusion 
pathway is incomplete for these sites.  

SWMUs 13-002, 16-004(d), 16-004(e), and 16-004(f) are located on slopes and are not suitable for 
placement of a structure. The potential risk from vapor intrusion was not evaluated at these sites. 
SWMUs 13-001 and 16-029(h) are partially on the mesa top, with the remaining portions of these sites 
not being suitable for placement of a structure because they are on the mesa edge or on a slope. 
Therefore, only the part of these sites on the mesa top was evaluated for the vapor Intrusion pathway.  

VOCs were detected at eight sites: SWMUs 13-001, 16-025(d2), and 16-029(h), and AOCs 16-003(p), 
16-024(a), 16-024(u), C-16-050, and C-16-060. Brief descriptions of these sites are provided below and 
indicate that none of these sites had a history of solvent usage. 

SWMU 13-001 is an inactive firing site located east of former building 16-340. The firing site is associated 
with firing activities conducted at P-Site (former TA-13). 

SWMU 16-025(d2) is an area of potential soil contamination located approximately 125 ft southwest of 
former building 16-340. It is likely that SWMU 16 025(d2) was disturbed during construction of the former 
TA-16-340 Complex, which was built after the chamber was dismantled. 

SWMU 16-029(h) consists of the outfall and two inactive drainlines (one known and one alleged) from the 
HE sump [AOC 16-003(p)] located on the south side of former structure 16-478. 

AOC 16-003(p) is an inactive HE sump located on the south side of the footprint of former 
structure 16-478. The outlet drainline of the sump was plugged in 1987. Before its removal in 2005, 
structure 16-478 was used as a bunker, utility room, control room, and high-speed machining room for 
tests on experimental HE. 

AOC 16-024(a) is an area of potential soil contamination located approximately 250 ft southwest of former 
building 16-343. The soil contamination is associated with a former HE magazine (former building 16-488) 
built in 1944 to support the Manhattan Project. The former magazine stored HE and was decommissioned 
and removed in 1951 to make way for the construction of former building 16-340. 

AOC 16-024(u) is an area of potential soil contamination located approximately 15 ft west of former 
building 16-341. The soil contamination is associated with a former HE storage magazine (former 
building 16-481) built in 1944 to support the Manhattan Project. The former magazine was 
decommissioned and removed in 1951 to make way for the construction of former building 16-340. 

AOC C-16-050 is the footprint of former building 16-482 located approximately 75 ft southeast of former 
building 16-343. Former building 16-482 was of wood-frame construction and measured 16 ft square. The 
building was used for storage; however, no archival records describe what was stored. 

AOC C-16-060 is the footprint of former building 16-479, located approximately 180 ft southwest of former 
building 16-340. The building was constructed in 1945 and used as a receiving magazine for the storage 
of finished HE product and packaged, raw HE. Building 16-479 was moved to TA-33 in 1949. 

Because none of these sites had a history of solvent usage, they were considered as a single group for 
the purposes of evaluating the vapor intrusion pathway. VOCs were minimally detected at these sites. 
There were 1, 2, or 3 detections of VOCs at these sites, except for 5 detections of acetone and 
7 detections of methylene chloride in 36 samples at SWMU 16-029(h). In general, the maximum detected 
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concentrations were not substantially greater than the estimated quantitation limits (EQLs). The 
exceptions where the maximum concentration was greater than the EQLs included acetone at 
SWMUs 13-001 and 16-029(h) and AOC 16-003(p), and styrene at SWMU 13-001. None of the site 
descriptions indicated that solvents were used at P-Site, so no sources of VOCs are present and, in the 
case of most of the sites, the structures have been removed or the site is inactive. Acetone, methylene 
chloride, and styrene concentration trends with depth are discussed for the sites listed. 

Acetone was detected in two samples in the buildable portion of SWMU 13-001. One concentration was 
from a depth of 1.5−2.0 ft bgs (0.0324 mg/kg) and the other concentration was from 5.5−6.0 ft bgs 
(0.0379 mg/kg). These concentrations were similar and at different locations. Styrene was detected in a 
single sample in the buildable portion of SWMU 13-001. The concentration (0.00239 mg/kg) was from a 
depth of 0.0−0.5 ft bgs and there were no detections at the deeper depth at the same location.  

Acetone was detected in five samples in the buildable portion of SWMU 16-029(h). One concentration 
was from a depth of 0.0−0.5 ft bgs (0.00198 mg/kg), two concentrations were from 5.5−6.0 ft bgs 
(0.0278 mg/kg and 0.0022 mg/kg), and two concentrations were from 9.0−9.5 ft bgs (0.00187 mg/kg and 
0.00279 mg/kg). Three concentrations were at location 16-611541 and concentrations did not change 
substantially with depth at this location (0.00081 mg/kg). The other concentrations (0.0278 mg/kg and 
0.00187 mg/kg) were from the deeper samples at the other two locations. Methylene chloride was 
detected in six samples in the buildable portion of SWMU 16-029(h). The range of concentrations for 
methylene chloride (0.00243 mg/kg to 0.00407 mg/kg) was below the EQLs. The methylene chloride 
concentrations were at depths of 0.0−0.5 ft bgs, 3.0−3.5 ft bgs, and 5.5−6.0 ft bgs; there were no 
detections of methylene chloride in the deepest sampling interval of 9.0−9.5 ft bgs. The concentrations 
decreased with depth at three of six locations. 

Acetone was detected in three samples at AOC 16-003(p). Two concentrations were from a depth of 
0.0−0.5 ft bgs (0.0107 mg/kg and 0.0586 mg/kg) and the other concentration was from 5.5−6.0 ft bgs 
(0.035 mg/kg). The concentrations in the surface interval were bounded by nondetections at deeper 
depths at the same locations. 

Because only acetone and styrene had concentrations exceeding detection limits, these VOCs were 
evaluated in the screening assessment. The result of the residential vapor intrusion screening 
assessment is presented in Table H-4.3-1. The HI is approximately 0.00003, which is less than the NMED 
target HI of 1 (NMED 2015, 600915). The result does not change the HIs calculated as a result of 
exposure to soil, discussed in section H-4.2. 

The screening of the bulk soil data using the Johnson and Ettinger model indicates that the soil has not 
been impacted. The vapor intrusion pathway is therefore potentially complete based on NMED guidance 
(NMED 2015, 600915), but no additional evaluation is necessary.  

H-4.3.3 300s Line Subaggregate 

No VOCs were detected at SWMU 16-029(c). Therefore, the vapor intrusion pathway is incomplete for 
this site.  

SWMU 16-001(e) and the Shared Drainages are located on the mesa edge and canyon slopes and are 
not suitable for placement of a structure. The potential risk from vapor intrusion was not evaluated at 
these sites.  
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VOCs were detected at 12 sites: SWMUs 16-003(d), 16-003(e), 16-003(f), 16-003(g), 16-026(b), 
16-026(c), 16-026(d), 16-026(e), 16-026(z), 16-029(a), and 16-029(b), and the Liquid Waste Trunk Line. 
Brief descriptions of these sites are provided below. 

SWMU 16-003(d) consists of two inactive HE sumps that served building 16-300. The sumps are located 
on the exterior north side of the building.  

SWMU 16-003(e) consists of two inactive HE sumps at TA-16 associated with building 16-302. The 
sumps are located on the exterior northeast side of the building. Currently, building 16-302 is a non-HE 
operations facility. 

SWMU 16-003(f) consists of two inactive HE sumps at TA-16 associated with building 16-304. Chemical 
solvents were used in the building. 

SWMU 16-003(g) consists of two inactive HE sumps associated with building 16-306. Chemical solvents 
were used in the building and historically discharged directly into the sumps. 

SWMU 16-026(b) is an outfall located to the east of a rest house (structure 16-307). The outfall formerly 
received discharge from two HE sumps [SWMU 16-029(a)] located near the exterior southeast wall of the 
rest house. Used to store molds and materials for plastics development, the rest house also previously 
housed a solvent disassembly tank used to remove HE from test devices. 

SWMU 16-026(c) is an outfall located at TA-16 to the south of a rest house (structure 16-305). The outfall 
formerly received discharge from two HE sumps [SWMU 16-029(b)] located near the exterior southwest 
wall of the rest house. Used to store chemicals and solvents for plastics development and production, the 
rest house was also used for filament winding of developmental weapons components. 

SWMU 16-026(d) is an outfall located to the southeast of a rest house (structure 16-303). The outfall 
formerly received discharge from two HE sumps [SWMU 16-029(c)] located on the exterior west wall of 
the rest house.  

SWMU 16-026(e) is an outfall located to the south of structure 16-301. The outfall formerly received 
discharge from two HE sumps [SWMU 16-029(d)] located on the exterior west side of structure 16-301. 
Structure 16-301 originally housed mock-HE processing operations and stored raw materials that were 
used to prepare mock HE. Structure 16-301 was later used as an environmental testing laboratory for 
research into the effects of temperature, pressure, and humidity on weapons and components. 

SWMU 16-026(z) is an outfall from a plastics-component development facility (building 16-306). The 
outfall is located on the southeast side of the building. Runoff from building 16-306 roof drains flows via 
an asphalt-lined culvert and natural drainages to Water Canyon. 

SWMU 16-029(a) consists of two inactive HE sumps located on the southeast side of a rest house 
(structure 16-307). The sumps were plugged in 1990. Used to store molds and materials for plastics 
development, the rest house also housed a solvent disassembly tank used to remove HE from test 
devices (LANL 1989, 068685). 

SWMU 16-029(b) consists of two inactive HE sumps located on the exterior west wall of a rest house 
(structure 16-305). The sumps were plugged in 1990. Used to store chemicals and solvents for plastics 
development and production, the rest house was also used for filament winding of developmental 
weapons components. 
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SWMU 16-029(c) consists of two inactive HE sumps located on the exterior west wall of a rest house 
(structure 16-303). The sumps were plugged in 1990. The rest house was used for storing raw materials 
for the HE casting facility (building 16-302). 

The Liquid Waste Trunk Line is not an SWMU or AOC. Samples were collected to assess off-site 
migration of contamination from 300s Line sumps and outfalls to the Extended Drainages area. 
HE-processing buildings (16-300, 16-302, 16-304, and 16-306) are located on the east side of the 
300s Line Subaggregate. Each building has two inactive HE sumps. HE-contaminated water from the 
buildings flowed into the sumps and discharged into a shared liquid waste trunk line on the northeast side 
of the buildings.  

These site descriptions indicate that while all of these SWMUs or sites have potential for HE compounds, 
some had no histories of solvent use and some had histories of either solvent use or storage. These two 
groups of sites are evaluated separately. 

SWMUs 16-003(d), 16-003(e), 16-026(e), and 16-026(z) had no history of solvent usage, and VOCs were 
minimally detected at these sites. There were 1, 2, or 3 detections of VOCs at these sites, except for 
6 detections of methylene chloride in 33 samples at SWMU 16-026(e). In general, the maximum detected 
concentrations were not substantially greater than the EQLs. There was a single exception, where the 
maximum concentration was greater than the EQL for acetone at SWMU 16-003(d). Therefore, there is 
no suspected source of VOCs, and in most cases these sites are inactive. Acetone and methylene 
chloride concentration trends with depth are discussed for SWMU 16-003(d) and SWMU 16-026(e), 
respectively. 

Acetone was detected in three samples (0.00399 mg/kg to 0.16 mg/kg) collected from the 5.0−10.0 ft bgs 
depth and one sample (0.037 mg/kg) collected from 13.5−15.0 ft bgs at SWMU 16-003(d). The 
concentrations were at two locations, with the concentrations in the deeper samples being lower or similar 
to concentrations in the shallower samples (location 16-609177: 0.00465 mg/kg at 6.0−6.5 ft bgs and 
0.00399 mg/kg at 9.5−10.0 ft bgs and location 16-611894: 0.16 mg/kg at 5.0−8.5 ft bgs and 0.037 mg/kg 
at 13.5−15.0 ft bgs).  

Methylene chloride was detected in six samples at SWMU 16-026(e). The concentrations (0.00259 mg/kg 
to 0.0056 mg/kg) were similar to or below the EQLs. Concentrations decreased with depth at three of five 
locations. The methylene chloride concentrations were at depths ranging from 0.0–0.5 ft bgs to 
5.5−6.0 ft bgs; there were no detected concentrations in the deepest sampling intervals of 7.5−9.0 ft bgs, 
8.5−9.0 ft bgs, and 9.0−9.5 ft bgs.  

Because only acetone had concentrations exceeding detection limits, this VOC was evaluated in the 
screening assessment. The result of the residential vapor intrusion screening assessments is presented 
in Table H-4.3-2. The HI is approximately 0.00008, which is less than the NMED target HI of 1 
(NMED 2015, 600915). The result does not change the HIs calculated as a result of exposure to soil, 
discussed in section H-4.2.The screening of the bulk soil data using the Johnson and Ettinger model 
indicates that the soil has not been impacted. The vapor intrusion pathway is therefore potentially 
complete based on NMED guidance (NMED 2015, 600915), but no additional evaluation is necessary.  

SWMUs 16-003(f), 16-003(g), 16-026(b), 16-026(c), 16-026(d), 16-029(a), and 16-029(b), and the Liquid 
Waste Trunk Line had histories of solvent usage and therefore are potential sources of VOCs. The VOCs 
were minimally detected at these sites with 1, 2, or 3 detections of VOCs, except for 4 detections of 
acetone in 6 samples at SWMU 16-029(a) and 6 detections of acetone in 46 samples at the Liquid Waste 
Trunk Line. In general, the maximum detected concentrations were below the EQLs. The exceptions were 
acetone at SWMUs 16-003(f), 16-029(a), and 16-029(b), and the Liquid Waste Trunk Line; 
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1,2,4-trimethylbenzene at SWMU 16-003(g); and 1,2-xylene and 1,3-xylene+1,4-xylene at 
SWMU 16-029(a). However, the sample results do not indicate there is a source of VOCs. Acetone, 
1,2,4-trimethylbenzene, 1,2-xylene, and 1,3-xylene+1,4-xylene concentration trends with depth are 
discussed for the sites mentioned above. 

Acetone was detected in two samples collected at SWMU 16-003(f). Both concentrations were at the 
same location. The concentrations did not change substantially with depth (0.00072 mg/kg), with the 
lower concentration in the deeper sample. 

Trimethylbenzene[1,2,4-] was detected in two samples at SWMU 16-003(g). Both concentrations were at 
the same location. The concentrations did not change substantially with depth (0.0013 mg/kg), with the 
lower concentration in the deeper sample. 

Acetone and xylenes were detected in four and one samples, respectively, collected at SWMU 16-029(a). 
Two acetone concentrations were at location 16-01453 and did not change substantially with depth 
(0.001 mg/kg). The other two acetone concentrations were at location 16-609210 and also did not change 
substantially with depth (0.0532 mg/kg), with the lower concentration in the deeper sample. Xylene[1,2-] 
and 1,3-xylene+1,4-xylene were each detected in the same sample at a depth of 5.0–5.5 ft bgs at 
location 16-609209 but were not detected in the deeper sample at this location. 

Acetone was detected in three of four samples collected at SWMU 16-029(b). The concentrations at 
location 16-609199 did not change substantially with depth (0.0466 mg/kg), with the higher concentration 
in the deeper sample. The other concentration at location 16-609198 was below the EQL and decreased 
with depth. 

Acetone was detected in 6 of 46 samples at 3 locations collected at the Liquid Waste Trunk Line. The 
concentrations did not change substantially with depth at any location (0.00743 mg/kg, 0.0078 mg/kg, and 
0.141 mg/kg), with the higher concentration in the deeper sample at two of three locations. Acetone was 
not detected in the deepest sampling interval of 8.5–9.0 ft bgs. 

All detected VOCs were evaluated in the screening assessment. The results of the residential vapor 
intrusion screening assessments for the 300s Line Subaggregate sites [SWMUs 16-003(f), 16-003(g), 
16-026(b), 16-026(c), 16-026(d), 16-029(a), and 16-029(b), and the Liquid Waste Trunk Line] are 
presented in Tables H-4.3-3 and H-4.3-4. The HI is approximately 0.009, which is less than the NMED 
target HI of 1 (NMED 2015, 600915). The total excess cancer risk is 3 × 10−6, which is less than the 
NMED target risk of 1 × 10−5 (NMED 2015, 600915). The results do not change the HIs and cancer risks 
calculated as a result of exposure to soil, discussed in section H-4.2. 

The screening of the bulk soil data with the Johnson and Ettinger model indicates that the soil has not 
been impacted. The vapor intrusion pathway is therefore potentially complete based on NMED guidance 
(NMED 2015, 600915), but no additional evaluation is necessary.  

H-4.3.4 V-Site Subaggregate 

VOCs were detected at 12 sites: SWMUs 16-017(v)-99, 16-017(w)-99, 16-025(x), 16-029(w), 16-029(x), 
16-034(m), 16-034(n), AOCs 16-024(m), 16-024(n), C-16-068, and C-16-074, and the Courtyard 
Periphery Area. Brief descriptions of these sites are provided below. 

SWMU 16-017(v)-99 is former HE-processing building 16-515, which was located in the western portion 
of V-site at TA-16. Built in 1944, building 16-515 was initially used as a warehouse, shop, and small 
office. In 1945, the building was converted to a laboratory, inspection room, and repair area for HE parts. 



Supplemental Investigation Report for S-Site Aggregate Area 

H-40 

By the 1950s to 1960s, building 16-515 had undergone another remodel to accommodate x-ray work, 
photo processing, and HE casting. All operations at building 16-515 ceased by 1980, and building 16-515 
burned in the 2000 Cerro Grande fire. 

SWMU 16-017(w)-99 is a former storage magazine (structure 16-073) that was located at V-Site in TA-16, 
southeast of the intersection of V-Site and Burning Ground Roads. The magazine was removed during 
D&D activities in 1995. 

AOC 16-024(m) is an area of potentially contaminated soil located in the eastern portion of V-Site at 
TA-16, approximately 260 ft northwest of former building 16-061. The potential soil contamination is 
associated with a former HE magazine (structure 16-66). Use of the magazine ceased in 1959, and the 
building was removed by intentional burning in 1960.  

AOC 16-024(n) is an area of potentially contaminated soil located in the eastern portion of V-Site at 
TA-16. The potential soil contamination is associated with a former HE magazine (structure 16-84). Use 
of the magazine ceased in 1959, and the building was removed by intentional burning in 1960. 

SWMU 16-025(x) is an area of potentially contaminated soil located at V-Site in TA-16, approximately 
250 ft southwest of former building 16-515. The potential soil contamination is associated with a former 
electroplating laboratory (former building 16-100). In 1960, the building was removed by intentional 
burning. 

SWMU 16-029(w) is a former HE sump and outfall located at V-Site in TA-16. The sump was located 
approximately 10 ft to the east of a former electroplating laboratory [former building 16-100; 
SWMU 16-025(x)]. The electroplating laboratory consisted of a utility room and a work room. The sump 
and associated drainline were removed in 1997. 

SWMU 16-029(x) is a former HE sump and outfall located at V-Site in TA-16. The sump, which measured 
4 × 6 ft, received effluent from former HE-processing building 16-515 [SWMU 16-017(v)-99], former septic 
tank 16-527 [SWMU 16-006(g)], and former electroplating laboratory 16-100 [SWMU 16-025(x)]. Liquid 
wastes from these SWMUs discharged through drainlines into the sump, located approximately 90 ft 
south of former building 16-515. The sump, drainline, and 3 yd3 of soil were removed in 1997. 

SWMU 16-034(m) is an area of potentially contaminated soil located at the eastern portion of V-Site at 
TA-16. The potential soil contamination is associated with a former laboratory (former building 16-86) built 
in 1945; the laboratory building was of wood-frame construction (including the floor) and measured 
10 × 16 ft. The building housed temperature-controlled curing ovens. Use of the building ceased in 1959, 
and the building was removed by intentional burning in 1960. 

SWMU 16-034(n) is an area of potentially contaminated soil located in the eastern portion of V-Site at 
TA-16. The potential soil contamination is associated with a former laboratory (building 16-83). Built in 
1945, the laboratory building was of wood-frame construction (including the floor) and measured 
16 × 16 ft. The building housed temperature-controlled curing ovens. Use of the building ceased in 1959, 
and the building was removed by intentional burning in 1960. 

AOC C-16-068 is former building 16-522 located at V-Site in TA-16 approximately 125 ft southeast of 
former building 16-515 and just west of former buildings 16-519 and 16-520. Building 16-522 was 
constructed in 1944 and removed in 1945.  

AOC C-16-074 is a storage area located at V-Site in TA-16 directly east of building 16 517. The storage 
area consists of a concrete pad that covers an abandoned-in-place pit [SWMU 16-029(g2)]. The concrete 
pad is surrounded by asphalt pavement and was used as a drum storage area beginning in 1945. The 
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1990 SWMU report (LANL 1990 007514) states that the drums contained spent HE-contaminated 
hydraulic oil. It is not known when use of the storage area ceased; however, the pad was described as 
being empty in 1997 (LANL 1997, 055653, p. 8). 

The Courtyard Periphery Area consists of soil contamination from  

 former buildings 16-519 and 16-520, which were used for varnishing and assembling Fat Man 
mockups [SWMUs 16-017(r)-99 and 16-017(s)-99]; 

 the historical High Bay (building 16-516) originally used to fit-test the Trinity device, for pioneer 
work in plastic explosives, and to store equipment [SWMU 16-017(t)-99]; 

 former building 16-517, which was constructed in 1944 and originally used as a laboratory 
[SWMU 16-017(q)-99]; 

 a 75 ft2 waste storage area paved with asphalt and located in the courtyard surrounded by 
buildings 16-516 and former buildings 16-517, 16-518, 16-519 and 16-520, which contained used 
solvents, possible hydraulic fluid, and barium nitrate as well as empty cans, boxes, and drums 
containing radioactive material (SWMU 16-013); 

 structure 16-526, a former deep steam-heating distribution pump pit [SWMU 16-006(h)] located 
against the berm retaining wall of former building 16-517; and 

 the grassy drainage area north of SWMU 16-013 and west of K-Site Road.  

These site descriptions indicate that while all of these SWMUs have potential for HE compounds, some 
had no histories of solvent use and some had histories of either solvent use or storage. All structures 
have been removed, except at AOC C-16-074 and the Courtyard Periphery Area, so no sources of VOCs 
are present. SWMUs associated with the electroplating laboratory [SWMUs 16-025(x), 16-029(w), and 
16-029(x)] were evaluated together as being potential sources of solvents. AOC C-16-074 was evaluated 
based on the storage of oils. The Courtyard Periphery Area was evaluated as being a potential solvent 
source. The other seven sites [SWMUs 16-017(v)-99, 16-017(w)-99, 16-034(m), and 16-034(n), and 
AOCs 16-024(m), 16-024(n), and C-16-068] were evaluated together based on the lack of VOC sources. 

SWMUs 16-017(v)-99, 16-017(w)-99, 16-034(m), and 16-034(n), and AOCs 16-024(m), 16-024(n), and 
C-16-068 had no histories of solvent usage. VOCs were minimally detected at these sites with 1, 2, or 
3 detections of VOCs, except for 7 detections of methylene chloride in 24 samples at AOC 16-024(m), 
5 detections of 4-isopropyltoluene in 10 samples at AOC 16-024(n), and 5 detections of acetone in 
8 samples at SWMU 16-034(n). In general, the maximum detected concentrations were not substantially 
greater than the EQLs. There were exceptions where the maximum concentration was greater than the 
EQL: acetone at SWMU 16-034(n), 4-isopropyltoluene at AOC 16-024(n), methylene chloride at 
AOC 16-024(m), and toluene at SWMU 16-034(n). None of the site descriptions indicated that solvents 
were used at these sites, and in most cases these sites are inactive or removed. Therefore, there are no 
suspected sources of VOCs. Acetone, 4-isopropyltoluene, methylene chloride, and toluene concentration 
trends with depth are discussed for the sites mentioned above. 

Methylene chloride was detected in seven samples collected at AOC 16-024(m). The three highest 
concentrations (0.012 mg/kg, 0.012 mg/kg, and 0.013 mg/kg) were above the EQLs; otherwise the 
concentrations (0.00227 mg/kg to 0.00271 mg/kg) were below the EQLs. Concentrations did not change 
substantially with depth (from no change to 0.01 mg/kg). 

Isopropyltoluene[4-] was detected in five samples (0.000461 mg/kg to 0.0506 mg/kg) collected from 
AOC 16-024(n). The two highest concentrations (0.0151 mg/kg and 0.0506 mg/kg) were above the EQLs; 
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otherwise, the concentrations (0.000461 mg/kg to 0.000815 mg/kg) were below the EQLs. Concentrations 
decreased with depth at all locations.  

Acetone and toluene were detected in five and three samples, respectively, collected at 
SWMU 16-034(n). Acetone concentrations were less than 0.02 mg/kg, and toluene concentrations were 
less than 0.003 mg/kg. The maximum concentration of acetone (0.0192 mg/kg) was above the EQL, and 
the other acetone concentrations were below the EQLs. Acetone was detected only in the deeper sample 
at three of four locations; concentrations decreased slightly (0.002 mg/kg) with depth at location 
16-609733. The maximum concentration of toluene (0.00268 mg/kg) was in the surface sample at 
location 16-609773 and was above the EQL. The other toluene concentrations were below the EQLs. 
Concentrations decreased with depth at both locations. 

Because acetone, 4-isopropyltoluene, methylene chloride, and toluene were at concentrations above 
detection limits, these VOCs were evaluated in the screening assessment. The result of the residential 
vapor intrusion screening assessment for SWMUs 16-017(v)-99, 16-017(w)-99, 16-034(m), and 
16-034(n), and AOCs 16-024(m), 16-024(n), and C-16-068 is presented in Table H-4.3-5. The HI is 
approximately 0.003, which is less than the NMED target HI of 1 (NMED 2015, 600915). The result does 
not change the HIs calculated as a result of exposure to soil, discussed in section H-4.2. 

The screening of the bulk soil data with the Johnson and Ettinger model indicates that the soil has not 
been impacted. The vapor intrusion pathway is therefore potentially complete based on NMED guidance 
(NMED 2015, 600915), but no additional evaluation is necessary.  

SWMUs 16-025(x), 16-029(w), and 16-029(x) were associated with electroplating that could have used 
solvents as degreasers and therefore might be potential sources of VOCs. The VOCs were minimally 
detected at these sites. There were 1, 2, or 3 detections of VOCs at these sites, except for 4 detections of 
acetone in 9 samples at SWMU 16-025(x), 6 detections of acetone at SWMU 16-029(w), and 4, 7, and 
11 detections of toluene, methylene chloride, and tetrachloroethene, respectively, in 91 samples at 
SWMU 16-029(x). In general, the maximum detected concentrations were below the EQLs, except for 
acetone at all three SWMUs and 4-isopropyltoluene and tetrachloroethene at SWMUs 16-025(x) and 
16-029(x). However, the sample results do not indicate there is a source for VOCs. In addition, the 
potential sources (building, sumps, drainlines, and soil) were removed at all of these SWMUs. All 
detected VOCs are discussed for the sites mentioned above. 

Acetone, 2-butanone, 4-isopropyltoluene, tetrachloroethene, and toluene were detected in two, three, or 
four samples collected at SWMU 16-025(x). The two highest acetone concentrations (0.144 mg/kg and 
0.0313 mg/kg) were above the EQLs, and the other two concentrations (0.00191 mg/kg and 
0.00281 mg/kg) were below the EQLs. Concentrations decreased with depth at two of three locations, 
with the other concentration being below the EQL in the deeper sample at location 16-609494. The 
concentrations of 2-butanone, 4-isopropyltoluene, tetrachloroethene, and toluene were in two or three 
surface samples and decreased with depth. 

Acetone, 4-isopropyltoluene, and tetrachloroethene were detected in one or six samples collected at 
SWMU 16-029(w). Four acetone concentrations were above the detection limits, and two concentrations 
were below the EQLs. Concentrations decreased with depth at two of three locations. Isopropyltoluene[4-] 
and tetrachloroethene were detected in one sample but at different depths at location 16-03409; both 
concentrations were below the EQLs. The 4-isopropytoluene concentration also decreased with depth.  

Acetone, bis(2-chloroethyl)ether, 2-butanone, n-butylbenzene, 4-isopropyltoluene, methylene chloride, 
tetrachloroethene, toluene, and 1,1,2-trichloro-1,2,2-trifluoroethane were detected in 1 to 16 samples of 
91 samples collected at SWMU 16-029(x). Concentrations were less than 0.07 mg/kg. 
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Bis(2-chloroethyl)ether, 2-butanone, n-butylbenzene, 4-isopropyltoluene, and 1,1,2-trichloro-1,2,2-
trifluoroethane were detected in one sample each at different locations. Butanone[2-] and n-butylbenzene 
were detected at locations where only one depth was sampled, but the concentrations were below EQLs 
and neither VOC was detected in any of the deeper samples. Isopropyltoluene[4-] and 1,1,2-trichloro-
1,2,2-trifluoroethane concentrations decreased with depth. Bis(2-chloroethyl)ether was detected in the 
deepest sample at location 16-609480 (16.5−18.0 ft bgs) at a concentration below the EQL. Acetone was 
detected in 16 samples at 10 locations. Concentrations either decreased or did not change substantially 
with depth (largest change was a 0.048 mg/kg increase). Acetone was detected in the deepest and two 
deepest samples at 8 of 10 locations. Concentrations decreased with depth at the other two locations. 
Methylene chloride, tetrachloroethene, and toluene were detected in 7, 11, and 4 samples, respectively. 
Concentrations were in samples collected from the surface to a depth of 5.0 ft. Methylene chloride 
concentrations decreased with depth at locations where more than one depth was sampled and was not 
detected below 5 ft bgs. Tetrachloroethene concentrations decreased with depth at 9 of 11 locations. 
Only one depth was sampled at the other two locations, and tetrachloroethene was not detected below 
4.33 ft bgs. Toluene concentrations decreased with depth at the location where more than one depth was 
sampled and was not detected below 5 ft bgs.  

All detected VOCs were evaluated in the screening assessment. The result of the residential vapor 
intrusion screening assessment for SWMUs 16-025(x), 16-029(w), and 16-029(x) is presented in 
Table H-4.3-6. The HI is approximately 0.3, which is less than the NMED target HI of 1 (NMED 2015, 
600915). The result does not change the HIs calculated as a result of exposure to soil, discussed in 
section H-4.2. 

The screening of the bulk soil data with the Johnson and Ettinger model indicates that the soil has not 
been impacted. The vapor intrusion pathway is therefore potentially complete based on NMED guidance 
(NMED 2015, 600915), but no additional evaluation is necessary.  

AOC C-16-074 is evaluated for vapor intrusion based on storage of oils. Acetone was the only VOC 
detected at AOC C-16-074. Acetone was detected in one of three samples and decreased with depth. 
The sample results do not indicate there is a source of VOCs present at this site.  

The result of the residential vapor intrusion screening assessment for AOC C-16-074 is presented in 
Table H-4.3-7. The HI is approximately 0.00001, which is less than the NMED target HI of 1 (NMED 2015, 
600915). The result does not change the HI calculated as a result of exposure to soil, discussed in 
section H-4.2. 

The screening of the bulk soil data with the Johnson and Ettinger model indicates that the soil has not 
been impacted. The vapor intrusion pathway is therefore potentially complete based on NMED guidance 
(NMED 2015, 600915), but no additional evaluation is necessary.  

The Courtyard Periphery Area is evaluated because it has potential sources of VOCs. The VOCs were 
minimally detected at this site, with VOCs detected in 1 to 9 samples of 54 samples. Naphthalene and 
2-methylnaphthalene were detected in only one sample each and are associated with the PAHs present 
in the area. In general, the maximum detected concentrations were below the EQLs. Acetone, 
4-isopropyltoluene, and toluene had 3 to 6 concentrations above the EQLs. The sample results do not 
indicate there are sources of VOCs. Acetone, 4-isopropyltoluene, and toluene concentration trends with 
depth are discussed for the Courtyard Periphery Area. 

Acetone, 4-isopropyltoluene, and toluene were generally detected in the deeper samples at each location 
within the Courtyard Periphery Area at concentrations less than 0.07 mg/kg. All three VOCs were 
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detected at two depths at location 16-609255 and either decreased slightly or did not change substantially 
with depth. Isopropyltoluene[4-] decreased with depth at two other locations.  

All detected VOCs were included in the screening assessment. The results of the residential vapor 
intrusion screening assessments for the Courtyard Periphery are presented in Tables H-4.3-8 and 
H-4.3-9. The HI is approximately 0.01, which is less than the NMED target HI of 1 (NMED 2015, 600915). 
The total excess cancer risk is 2 × 10−7, which is less than the NMED target risk of 1 × 10−5 (NMED 2015, 
600915). The results do not change the HIs and cancer risks calculated as a result of exposure to soil, 
discussed in section H-4.2. 

The screening of the bulk soil data with the Johnson and Ettinger model indicates that the soil has not 
been impacted. The vapor intrusion pathway is therefore potentially complete based on NMED guidance 
(NMED 2015, 600915), but no additional evaluation is necessary.  

H-4.4 Essential Nutrients 

NMED guidance (NMED 2015, 600915) has SSLs for evaluation of essential nutrients for different 
scenarios. The results of these comparisons are presented in Table H-4.4-1. The maximum 
concentrations of the essential nutrients are substantially less than the SSLs. Further evaluation of 
calcium and magnesium at these sites is not necessary. 

H-4.5 Uncertainty Analysis 

H-4.5.1 Data Evaluation and COPC Identification Process 

A primary uncertainty associated with the COPC identification process is the possibility that (1) a chemical 
may be inappropriately identified as a COPC when it is actually not a COPC or (2) a chemical may not be 
identified as a COPC when it actually should be identified as a COPC. Inorganic chemicals are 
appropriately identified as COPCs because only the chemicals detected or that have detection limits 
above background are retained for further analysis. There are no established BVs for organic chemicals, 
and all detected organic chemicals are identified as COPCs and are retained for further analysis. Other 
uncertainties may include errors in sampling, laboratory analysis, and data analysis. However, because 
concentrations used in the risk-screening evaluations include those detected below the EQLs and 
nondetections above BVs, data evaluation uncertainties are expected to have little effect on the risk-
screening results. 

H-4.5.2 Exposure Evaluation 

The current and reasonably foreseeable future land use for the S-Site Aggregate Area is industrial. To the 
degree actual activity patterns are not represented by those activities assumed by the industrial scenario, 
uncertainties are introduced in the assessment, and the evaluation presented in this assessment 
overestimates potential risk. An individual may be subject to exposures in a different manner than the 
exposure assumptions used to derive the industrial SSLs. For the sites evaluated, individuals might not 
be on-site at present or in the future for the frequency and duration assumed for the industrial scenario. 
The industrial assumptions for the SSLs are that the potentially exposed individual is outside on-site for 
8 h/d, 225 d/yr, and 25 yr (NMED 2015, 600915). The residential SSLs are based on exposure of 24 h/d, 
350 d/yr, and 30 yr (NMED 2015, 600915). As a result, the industrial and residential scenarios evaluated 
at these sites likely overestimate the exposure and risk. The recreational scenario assumes 1 h per event, 
200 events per year, for 30 yr and overestimates the exposure for a visitor to the Shared Drainages or the 
Courtyard Periphery Area. In addition, the child exposure assumed for this scenario is not likely because 
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of the current and reasonably foreseeable future land use and the access restrictions in place at TA-16, 
except for the Manhattan Project National Historical Park planned for V-Site. 

A number of assumptions are made relative to exposure pathways, including input parameters, 
completeness of a given pathway, the contaminated media to which an individual may be exposed, and 
intake rates for different routes of exposure. In the absence of site-specific data, the exposure 
assumptions used were consistent with default values (NMED 2015, 600915). When several upper-bound 
values (as are found in NMED 2015, 600915) are combined to estimate exposure for any one pathway, 
the resulting risk estimate can exceed the 99th percentile, and therefore can exceed the range of risk that 
may be reasonably expected. Also, the assumption that residual concentrations of chemicals in the tuff 
are available and result in exposure in the same manner as if they were in soil overestimates the potential 
exposure and risk to receptors. 

Uncertainty is introduced in the concentration aggregation of data for estimating the EPCs at a site. Risk 
from a single location or area with relatively high COPC concentrations may be underestimated if a 
representative site-wide value is used. The use of a UCL is intended to provide a protective upper-bound 
(i.e., conservative) COPC concentration and is assumed to be representative of the average exposure to 
a COPC across the entire site. Potential risk and exposure from a single location or area with relatively 
high COPC concentrations may be overestimated if a representative site-wide value is used. The use of 
the maximum detected concentration for the EPC overestimates the exposure to contamination because 
receptors are not consistently exposed to the maximum detected concentration across the site. In 
addition, the maximum detection limit was used as the EPC for some inorganic COPCs with elevated 
detection limits above BVs. 

As presented below, different arsenic SSLs are available, which result in changes to the cancer risk 
results for seven sites investigated in this report.  

Arsenic 

The EPA regional screening values for arsenic employ a relative bioavailability value of 60% in calculating 
the industrial and residential SSLs (http://www.epa.gov/region06/6pd/rcra_c/pd-n/screen.htm). The EPA 
document “Compilation and Review of Data on Relative Bioavailability of Arsenic in Soil” (EPA 2012, 
262543) provides supporting information, and the EPA policy memorandum, Recommendations for 
Default Value for Relative Bioavailability of Arsenic in Soil (EPA 2012, 262542), recommends the use of 
this value, recognizing the default value is an estimate not likely to be exceeded at most sites and is 
preferable to the assumption of a relative bioavailability equal to 100%.  

The use of the residential EPA regional screening values for arsenic of 6.8 mg/kg changes the total 
excess cancer risk results for S-Site Aggregate Area sites evaluated in this appendix. The changes are 
as follows: 

 SWMU 16-029(h)—residential cancer risk becomes 8 × 10–6 from the original risk of 1 × 10–5. 

 SWMU 16-003(f)—residential cancer risk becomes 2 × 10–5 from the original risk of 3 × 10–5. 

 SWMU 16-026(e)—residential cancer risk becomes 1 × 10–5 from the original risk of 2 × 10–5. 

 SWMU 16-029(a)—residential cancer risk becomes 4 × 10–5 from the original risk of 5 × 10–5. 

 Shared Drainages—residential cancer risk becomes 6 × 10–6 from the original risk of 1 × 10–5. 

 SWMU 16-029(w)—residential cancer risk becomes 2 × 10–5 from the original risk of 3 × 10–5. 

 Courtyard Periphery Area—residential cancer risk does not change from original risk of 8 × 10–5. 
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Several sites within the S-Site Aggregate Area have potential risks that exceed NMED target levels. The 
potential risks are overestimated because of uncertainties associated with the EPCs and/or the COPCs at 
these sites.  

SWMU 16-003(e) 

The residential HI for SWMU 16-003(e) is approximately 1 (1.1), due in part to antimony and cyanide. 
Antimony and cyanide were not detected in any samples and the HQs are based on maximum detection 
limits (5.7 mg/kg and 1.2 mg/kg, respectively). The detection limits for antimony ranged from 0.32 mg/kg 
to 5.7 mg/kg and for cyanide from 0.244 mg/kg to 1.2 mg/kg. Both inorganic chemicals have detection 
limits below the BVs. Therefore, the HQs for antimony and cyanide are overestimated. In addition, cobalt, 
which contributes over 60% of the HI, has an EPC based on the maximum detected concentration but 
was not detected above BVs in the other four samples. As a result, the residential HI is overestimated 
and does not exceed 1. 

SWMU 16-026(e) 

The industrial cancer risk for SWMU 16-026(e) is approximately 1 × 10–5 (1.2 × 10–5), due to RDX. The 
EPC for RDX is the maximum detected concentration (380 mg/kg) and is one of two detected 
concentrations in the 0.0−1.0 ft bgs depth interval. The other RDX concentration detected in the 
0.0−1.0 ft bgs depth interval is 25.1 mg/kg (approximately 7% of the maximum); other detected 
concentrations are in deeper samples and are less than 4 mg/kg. The industrial cancer risk is 
overestimated by the maximum detected concentration since all other detected concentrations are an 
order of magnitude or more lower. Therefore, the industrial cancer risk does not exceed 1 × 10–5. 

SWMU 16-017(v)-99 

The residential HI for SWMU 16-017(v)-99 is approximately 2 (1.7) and includes lead, which has an HQ of 
approximately 1.2. Because the lead SSL is based upon blood lead levels, lead is evaluated separately 
from the other noncarcinogenic COPCs. The lead EPC (485 mg/kg) is slightly above the residential SSL 
(400 mg/kg) but is the maximum detected concentration of four samples. The other lead concentrations 
ranged from 11.2 mg/kg (equivalent to the Qbt 2,3,4 BV) to 157 mg/kg (approximately 39% of the SSL 
and 32% of the maximum concentration). Therefore, the maximum lead concentration overestimates the 
potential risk and exposure across the site is to a lead concentration less than the residential SSL (mean 
concentration is 167 mg/kg). Without lead, the residential HI is approximately 0.5, which is less than the 
NMED target HI.  

SWMU 16-025(x) 

The residential HI for SWMU 16-025(x) is approximately 2 (1.7), solely from elevated detection limits for 
thallium. Thallium was not detected in any of the samples collected at the site. Three of nine samples 
were collected in 1997 and had elevated detection limits (1.4 mg/kg) above the soil BV (0.73 mg/kg) and 
the maximum soil background concentration (1 mg/kg). The other six samples were collected in 
2009−2010 and had detection limits ranging from 0.107 mg/kg to 0.234 mg/kg, which are all below the 
soil BV. Based on the 2009-2010 data, thallium is not present above background and should not be a 
COPC at this site. Therefore, there is no potential unacceptable risk associated with thallium and the 
residential HI without thallium is 0.1. 
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H-4.5.3 Toxicity Evaluation 

The primary uncertainty associated with the SSLs is related to the derivation of toxicity values used in 
their calculation. Toxicity values (reference doses [RfDs] and slope factors [SFs]) were used to derive the 
SSLs used in this risk-screening evaluation (NMED 2015, 600915). Uncertainties were identified in 
five areas with respect to the toxicity values: (1) extrapolation from other animals to humans, 
(2) interindividual variability in the human population, (3) the derivation of RfDs and SFs, (4) the chemical 
form of the COPC, and (5) the use of surrogate chemicals.  

Extrapolation from Animals to Humans. The SFs and RfDs are often determined by extrapolation from 
animal data to humans, which may result in uncertainties in toxicity values because differences exist in 
chemical absorption, metabolism, excretion, and toxic responses between animals and humans. 
Differences in body weight, surface area, and pharmacokinetic relationships between animals and 
humans are taken into account to address these uncertainties in the dose-response relationship. 
However, conservatism is usually incorporated in the accounting for these differences, resulting in the 
overestimation of potential risk. 

Individual Variability in the Human Population. For noncarcinogenic effects, the degree of variability in 
human physical characteristics is important both in determining the risks that can be expected at low 
exposures and in defining the no observed adverse effect level (NOAEL). The NOAEL uncertainty factor 
approach incorporates a 10-fold factor to reflect individual variability within the human population that can 
contribute to uncertainty in the risk evaluation; this factor of 10 is generally considered to result in a 
conservative estimate of risk for noncarcinogenic COPCs. 

Derivation of RfDs and SFs. The RfDs and SFs for different chemicals are derived from experiments 
conducted by different laboratories which may have different accuracy and precision, which could lead to 
an over- or underestimation of the risk. The uncertainty associated with the toxicity factors for 
noncarcinogens is measured by the uncertainty factor, the modifying factor, and the confidence level. For 
carcinogens, the weight of evidence classification indicates the likelihood that a contaminant is a human 
carcinogen. Toxicity values with high uncertainties may change as new information is evaluated. 

Chemical Form of the COPC. COPCs may be bound to the environment matrix and not available for 
absorption into the human body. However, the COPCs are assumed to be bioavailable. This assumption 
can lead to an overestimation of the total risk. 

Use of Surrogate Chemicals. The use of surrogates for chemicals that do not have EPA-approved or 
provisional toxicity values also contributes to uncertainty in the risk assessment. Surrogates based on 
structural similarity were used to provide SSLs for 3,5-dinitroaniline, 4-isopropyltoluene, TATB, 
tris(o-cresyl)phosphate, and 1,3-xylene+1,4-xylene. The overall impact of surrogates on the risk 
assessment is minimal because the COPCs for which surrogates were used were generally detected at 
low concentrations (less than 1 mg/kg).  

H-4.5.4 Additive Approach 

For noncarcinogens, the effects of exposure to multiple chemicals are generally unknown, and possible 
interactions could be synergistic or antagonistic, resulting in either an overestimation or underestimation 
of the potential risk. Additionally, RfDs used in the risk calculations typically are not based on the same 
endpoints with respect to severity, effects, or target organs. Therefore, the potential for noncarcinogenic 
effects may be overestimated for individual COPCs that act by different mechanisms or by different 
modes of action but are addressed additively. 
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H-4.6 Interpretation of Human Health Risk Screening Results 

H-4.6.1 K-Site Subaggregate 

H-4.6.1.1 SWMU 11-005(a) 

Industrial Scenario 

The total excess cancer risk for the industrial scenario is 4 × 10–6, which is less than the NMED target risk 
level of 1 × 10–5. The industrial HI is 0.4, which is less than the NMED target HI of 1. The total dose is 
0.2 mrem/yr, which is less than the target dose of 25 mrem/yr as authorized by DOE Order 458.1. The 
total dose for the industrial scenario is equivalent to a total risk of 4 × 10–6, based on conversion from 
dose using RESRAD Version 7.0.  

Residential Scenario 

The total excess cancer risk for the residential scenario is 5 × 10–6, which is less than the NMED target 
risk level of 1 × 10–5. The residential HI is 0.4, which is less than the NMED target HI of 1. The total dose 
is 0.5 mrem/yr, which is less than the target dose of 25 mrem/yr as authorized by DOE Order 458.1. The 
total dose for the residential scenario is equivalent to a total risk of 6 × 10–6, based on conversion from 
dose using RESRAD Version 7.0. 

H-4.6.1.2 SWMU 11-005(b) 

Industrial Scenario 

The total excess cancer risk for the industrial scenario is 4 × 10–7, which is less than the NMED target risk 
level of 1 × 10–5. The industrial HI is 0.03, which is less than the NMED target HI of 1. The total dose is 
0.09 mrem/yr, which is less than the target dose of 25 mrem/yr as authorized by DOE Order 458.1. The 
total dose for the industrial scenario is equivalent to a total risk of 2 × 10–6, based on conversion from 
dose using RESRAD Version 7.0. 

Residential Scenario 

The total excess cancer risk for the residential scenario is 1 × 10–6, which is less than the NMED target 
risk level of 1 × 10–5. The residential HI is 0.4, which is less than the NMED target HI of 1. The total dose 
is 0.2 mrem/yr, which is less than the target dose of 25 mrem/yr as authorized by DOE Order 458.1. The 
total dose for the residential scenario is equivalent to a total risk of 3 × 10–6, based on conversion from 
dose using RESRAD Version 7.0. 

H-4.6.1.3 SWMU 11-005(c) 

Industrial Scenario 

The total excess cancer risk for the industrial scenario is 5 × 10–9, which is less than the NMED target risk 
level of 1 × 10–5. The industrial HI is 0.005, which is less than the NMED target HI of 1. The total dose is 
0.2 mrem/yr, which is less than the target dose of 25 mrem/yr as authorized by DOE Order 458.1. The 
total dose for the industrial scenario is equivalent to a total risk of 4 × 10–6, based on conversion from 
dose using RESRAD Version 7.0. 
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Residential Scenario 

The total excess cancer risk for the residential scenario is 1 × 10–6, which is less than the NMED target 
risk level of 1 × 10–5. The residential HI is 0.08, which is less than the NMED target HI of 1. The total dose 
is 0.7 mrem/yr, which is less than the target dose of 25 mrem/yr as authorized by DOE Order 458.1. The 
total dose for the residential scenario is equivalent to a total risk of 9 × 10–6, based on conversion from 
dose using RESRAD Version 7.0. 

H-4.6.1.4 SWMU 11-006(a) 

Industrial Scenario 

No carcinogenic COPCs were identified in the 0.0−1.0 ft bgs depth interval. The industrial HI is 0.05, 
which is less than the NMED target HI of 1. No radionuclide COPCs were identified. 

Residential Scenario 

The total excess cancer risk for the residential scenario is 7 × 10–7, which is less than the NMED target 
risk level of 1 × 10–5. The residential HI is 0.1, which is less than the NMED target HI of 1. No radionuclide 
COPCs were identified. 

H-4.6.1.5 SWMU 11-006(b) 

Industrial Scenario 

The total excess cancer risk for the industrial scenario is 6 × 10–9, which is less than the NMED target risk 
level of 1 × 10–5. The industrial HI is 0.08, which is less than the NMED target HI of 1. The total dose is 
0.09 mrem/yr, which is less than the target dose of 25 mrem/yr as authorized by DOE Order 458.1. The 
total dose for the industrial scenario is equivalent to a total risk of 2 × 10–6, based on conversion from 
dose using RESRAD Version 7.0. 

Residential Scenario 

The total excess cancer risk for the residential scenario is 1 × 10–6, which is less than the NMED target 
risk level of 1 × 10–5. The residential HI is 0.7, which is less than the NMED target HI of 1. The total dose 
is 0.4 mrem/yr, which is less than the target dose of 25 mrem/yr as authorized by DOE Order 458.1. The 
total dose for the residential scenario is equivalent to a total risk of 5 × 10–6, based on conversion from 
dose using RESRAD Version 7.0. 

H-4.6.1.6 SWMU 11-006(c) 

Industrial Scenario 

The total excess cancer risk for the industrial scenario is 2 × 10–7, which is less than the NMED target risk 
level of 1 × 10–5. The industrial HI is 0.04, which is less than the NMED target HI of 1. The total dose is 
0.001 mrem/yr, which is less than the target dose of 25 mrem/yr as authorized by DOE Order 458.1. The 
total dose for the industrial scenario is equivalent to a total risk of 6 × 10–9, based on conversion from 
dose using RESRAD Version 7.0. 
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Residential Scenario 

The total excess cancer risk for the residential scenario is 2 × 10–6, which is less than the NMED target 
risk level of 1 × 10–5. The residential HI is 0.6, which is less than the NMED target HI of 1. The total dose 
is 0.004 mrem/yr, which is less than the target dose of 25 mrem/yr as authorized by DOE Order 458.1. 
The total dose for the residential scenario is equivalent to a total risk of 4 × 10–9, based on conversion 
from dose using RESRAD Version 7.0. 

H-4.6.1.7 SWMU 11-006(d) 

Industrial Scenario 

The total excess cancer risk for the industrial scenario is 6 × 10–8, which is less than the NMED target risk 
level of 1 × 10–5. The industrial HI is 0.04, which is less than the NMED target HI of 1. The total dose is 
0.2 mrem/yr, which is less than the target dose of 25 mrem/yr as authorized by DOE Order 458.1. The 
total dose for the industrial scenario is equivalent to a total risk of 3 × 10–6, based on conversion from 
dose using RESRAD Version 7.0. 

Residential Scenario 

The total excess cancer risk for the residential scenario is 3 × 10–7, which is less than the NMED target 
risk level of 1 × 10–5. The residential HI is 0.4, which is less than the NMED target HI of 1. The total dose 
is 0.5 mrem/yr, which is less than the target dose of 25 mrem/yr as authorized by DOE Order 458.1. The 
total dose for the residential scenario is equivalent to a total risk of 6 × 10–6, based on conversion from 
dose using RESRAD Version 7.0. 

H-4.6.1.8 SWMU 11-011(a) 

Industrial Scenario 

The total excess cancer risk for the industrial scenario is 1 × 10–9, which is less than the NMED target risk 
level of 1 × 10–5. The industrial HI is 0.007, which is less than the NMED target HI of 1. The total dose is 
0.2 mrem/yr, which is less than the target dose of 25 mrem/yr as authorized by DOE Order 458.1. The 
total dose for the industrial scenario is equivalent to a total risk of 4 × 10–6, based on conversion from 
dose using RESRAD Version 7.0. 

Residential Scenario 

The total excess cancer risk for the residential scenario is 2 × 10–6, which is less than the NMED target 
risk level of 1 × 10–5. The residential HI is 0.1, which is less than the NMED target HI of 1. The total dose 
is 0.9 mrem/yr, which is less than the target dose of 25 mrem/yr as authorized by DOE Order 458.1. The 
total dose for the residential scenario is equivalent to a total risk of 1 × 10–5, based on conversion from 
dose using RESRAD Version 7.0. 

H-4.6.1.9 SWMU 11-011(b) 

Industrial Scenario 

No carcinogenic COPCs were identified in the 0.0−1.0 ft bgs depth interval. The industrial HI is 0.02, 
which is less than the NMED target HI of 1. The total dose is 0.06 mrem/yr, which is less than the target 
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dose of 25 mrem/yr as authorized by DOE Order 458.1. The total dose for the industrial scenario is 
equivalent to a total risk of 1 × 10–6, based on conversion from dose using RESRAD Version 7.0. 

Residential Scenario 

The total excess cancer risk for the residential scenario is 1 × 10–6, which is less than the NMED target 
risk level of 1 × 10–5. The residential HI is 0.3, which is less than the NMED target HI of 1. The total dose 
is 0.2 mrem/yr, which is less than the target dose of 25 mrem/yr as authorized by DOE Order 458.1. The 
total dose for the residential scenario is equivalent to a total risk of 3 × 10–6, based on conversion from 
dose using RESRAD Version 7.0. 

H-4.6.1.10 SWMU 11-011(d) 

Industrial Scenario 

The total excess cancer risk for the industrial scenario is 7 × 10–8, which is less than the NMED target risk 
level of 1 × 10–5. The industrial HI is 0.01, which is less than the NMED target HI of 1. The total dose is 
0.3 mrem/yr, which is less than the target dose of 25 mrem/yr as authorized by DOE Order 458.1. The 
total dose for the industrial scenario is equivalent to a total risk of 5 × 10–6, based on conversion from 
dose using RESRAD Version 7.0. 

Residential Scenario 

The total excess cancer risk for the residential scenario is 3 × 10–6, which is less than the NMED target 
risk level of 1 × 10–5. The residential HI is 0.2, which is less than the NMED target HI of 1. The total dose 
is 0.9 mrem/yr, which is less than the target dose of 25 mrem/yr as authorized by DOE Order 458.1. The 
total dose for the residential scenario is equivalent to a total risk of 1 × 10–5, based on conversion from 
dose using RESRAD Version 7.0. 

H-4.6.1.11 AOC C-11-002 

Industrial Scenario 

The total excess cancer risk for the industrial scenario is 9 × 10–10, which is less than the NMED target 
risk level of 1 × 10–5. The industrial HI is 0.01, which is less than the NMED target HI of 1. No radionuclide 
COPCs were identified. 

Residential Scenario 

The total excess cancer risk for the residential scenario is 4 × 10–9, which is less than the NMED target 
risk level of 1 × 10–5. The residential HI is 0.1, which is less than the NMED target HI of 1. No radionuclide 
COPCs were identified. 
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H-4.6.2 P-Site Subaggregate 

H-4.6.2.1 SWMU 13-001 

Industrial Scenario 

The total excess cancer risk for the industrial scenario is 1 × 10–7, which is less than the NMED target risk 
level of 1 × 10–5. The industrial HI is 0.03, which is less than the NMED target HI of 1. The total dose is 
0.002 mrem/yr, which is less than the target dose of 25 mrem/yr as authorized by DOE Order 458.1. The 
total dose for the industrial scenario is equivalent to a total risk of 1 × 10–8, based on conversion from 
dose using RESRAD Version 7.0. 

Residential Scenario 

The total excess cancer risk for the residential scenario is 7 × 10–6, which is less than the NMED target 
risk level of 1 × 10–5. The residential HI is 0.1, which is less than the NMED target HI of 1. The total dose 
is 0.02 mrem/yr, which is less than the target dose of 25 mrem/yr as authorized by DOE Order 458.1. The 
total dose for the residential scenario is equivalent to a total risk of 3 × 10–8, based on conversion from 
dose using RESRAD Version 7.0. 

H-4.6.2.2 SWMU 13-002 

Industrial Scenario 

No carcinogenic COPCs were identified in the 0.0−1.0 ft bgs depth interval. The industrial HI is 0.006, 
which is less than the NMED target HI of 1. No radionuclide COPCs were identified. 

Residential Scenario 

The total excess cancer risk for the residential scenario is 9 × 10–7, which is less than the NMED target 
risk level of 1 × 10–5. The residential HI is 0.07, which is less than the NMED target HI of 1. No 
radionuclide COPCs were identified. 

H-4.6.2.3 AOC 16-003(p) 

Industrial Scenario 

The total excess cancer risk for the industrial scenario is 4 × 10–8, which is less than the NMED target risk 
level of 1 × 10–5. The industrial HI is 0.2, which is less than the NMED target HI of 1. The total dose is 
0.002 mrem/yr, which is less than the target dose of 25 mrem/yr as authorized by DOE Order 458.1. The 
total dose for the industrial scenario is equivalent to a total risk of 9 × 10–9, based on conversion from 
dose using RESRAD Version 7.0. 

Residential Scenario 

The total excess cancer risk for the residential scenario is 2 × 10–7, which is less than the NMED target 
risk level of 1 × 10–5. The residential HI is 0.5, which is less than the NMED target HI of 1. The total dose 
is 0.2 mrem/yr, which is less than the target dose of 25 mrem/yr as authorized by DOE Order 458.1. The 
total dose for the residential scenario is equivalent to a total risk of 4 × 10–6, based on conversion from 
dose using RESRAD Version 7.0. 
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H-4.6.2.4 SWMU 16-004(a) 

Industrial Scenario 

Because samples were collected from depths greater than 0.0−10.0 ft bgs at SWMU 16-004(a), no 
complete exposure pathways exist for the industrial scenario.  

Residential Scenario 

Because samples were collected from depths greater than 0.0−10.0 ft bgs at SWMU 16-004(a), no 
complete exposure pathways exist for the residential scenario.  

H-4.6.2.5 SWMU 16-004(b) 

Industrial Scenario 

Because samples were collected from depths greater than 0.0−10.0 ft bgs at SWMU 16-004(b), no 
complete exposure pathways exist for the industrial scenario.  

Residential Scenario 

Because samples were collected from depths greater than 0.0−10.0 ft bgs at SWMU 16-004(b), no 
complete exposure pathways exist for the residential scenario.  

H-4.6.2.6 SWMU 16-004(c) 

Industrial Scenario 

Because samples were collected from depths greater than 0.0−10.0 ft bgs at SWMU 16-004(c), no 
complete exposure pathways exist for the industrial scenario.  

Residential Scenario 

Because samples were collected from depths greater than 0.0−10.0 ft bgs at SWMU 16-004(c), no 
complete exposure pathways exist for the residential scenario.  

H-4.6.2.7 SWMU 16-004(d) 

Industrial Scenario 

Because samples were collected from depths greater than 0.0−1.0 ft bgs at SWMU 16-004(d), no 
complete exposure pathways exist for the industrial scenario.  

Residential Scenario 

No carcinogenic COPCs were identified in the 0.0−10.0 ft bgs depth interval. The residential HI is 0.08, 
which is less than the NMED target HI of 1. The total dose is 0.2 mrem/yr, which is less than the target 
dose of 25 mrem/yr as authorized by DOE Order 458.1. The total dose for the residential scenario is 
equivalent to a total risk of 2 × 10–6, based on conversion from dose using RESRAD Version 7.0. 
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H-4.6.2.8 SWMU 16-004(f) 

Industrial Scenario 

Because samples were collected from depths greater than 0.0−1.0 ft bgs at SWMU 16-004(f), no 
complete exposure pathways exist for the industrial scenario.  

Residential Scenario 

The total excess cancer risk for the residential scenario is 8 × 10–8, which is less than the NMED target 
risk level of 1 × 10–5. The residential HI is 0.05, which is less than the NMED target HI of 1. No 
radionuclide COPCs were identified. 

H-4.6.2.9 AOC 16-024(a) 

Industrial Scenario 

No carcinogenic COPCs were identified in the 0.0−1.0 ft bgs depth interval. The industrial HI is 0.03, 
which is less than the NMED target HI of 1. The total dose is 0.001 mrem/yr, which is less than the target 
dose of 25 mrem/yr as authorized by DOE Order 458.1. The total dose for the industrial scenario is 
equivalent to a total risk of 6 × 10–9, based on conversion from dose using RESRAD Version 7.0. 

Residential Scenario 

No carcinogenic COPCs were identified in the 0.0−10.0 ft bgs depth interval. The residential HI is 0.5, 
which is less than the NMED target HI of 1. The total dose is 1 mrem/yr, which is less than the target dose 
of 25 mrem/yr as authorized by DOE Order 458.1. The total dose for the residential scenario is equivalent 
to a total risk of 2 × 10–5, based on conversion from dose using RESRAD Version 7.0. 

H-4.6.2.10 AOC 16-024(u) 

Industrial Scenario 

No carcinogenic COPCs were identified in the 0.0−1.0 ft bgs depth interval. The industrial HI is 0.003, 
which is less than the NMED target HI of 1. No radionuclide COPCs were identified. 

Residential Scenario 

The total excess cancer risk for the residential scenario is 3 × 10–6, which is less than the NMED target 
risk level of 1 × 10–5. The residential HI is 0.1, which is less than the NMED target HI of 1. No radionuclide 
COPCs were identified. 

H-4.6.2.11 SWMU 16-025(d2) 

Industrial Scenario 

The total excess cancer risk for the industrial scenario is 8 × 10–8, which is less than the NMED target risk 
level of 1 × 10–5. The industrial HI is 0.003, which is less than the NMED target HI of 1. No radionuclides 
were detected in the surface samples. 
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Residential Scenario 

The total excess cancer risk for the residential scenario is 3 × 10–7, which is less than the NMED target 
risk level of 1 × 10–5. The residential HI is 0.04, which is less than the NMED target HI of 1. The total dose 
is 0.3 mrem/yr, which is less than the target dose of 25 mrem/yr as authorized by DOE Order 458.1. The 
total dose for the residential scenario is equivalent to a total risk of 5 × 10–6, based on conversion from 
dose using RESRAD Version 7.0. 

H-4.6.2.12 SWMU 16-029(h) 

Industrial Scenario 

The total excess cancer risk for the industrial scenario is 7 × 10–10, which is less than the NMED target 
risk level of 1 × 10–5. The industrial HI is 0.06, which is less than the NMED target HI of 1. The total dose 
is 0.0006 mrem/yr, which is less than the target dose of 25 mrem/yr as authorized by DOE Order 458.1. 
The total dose for the industrial scenario is equivalent to a total risk of 5 × 10–9, based on conversion from 
dose using RESRAD Version 7.0. 

Residential Scenario 

The total excess cancer risk for the residential scenario is 1 × 10–5 (8 × 10–6 using the EPA regional 
screening value for arsenic), which is equivalent to or less than the NMED target risk level of 1 × 10–5. 
The residential HI is 0.2, which is less than the NMED target HI of 1. The total dose is 0.7 mrem/yr, which 
is less than the target dose of 25 mrem/yr as authorized by DOE Order 458.1. The total dose for the 
residential scenario is equivalent to a total risk of 1 × 10–5, based on conversion from dose using 
RESRAD Version 7.0. 

H-4.6.2.13 SWMU 16-031(h) 

Industrial Scenario 

The total excess cancer risk for the industrial scenario is 1 × 10–9, which is less than the NMED target risk 
level of 1 × 10–5. The industrial HI is 0.05, which is less than the NMED target HI of 1. No radionuclide 
COPCs were identified. 

Residential Scenario 

The total excess cancer risk for the residential scenario is 5 × 10–9, which is less than the NMED target 
risk level of 1 × 10–5. The residential HI is 0.3, which is less than the NMED target HI of 1. No radionuclide 
COPCs were identified. 

H-4.6.2.14 AOC C-16-050 

Industrial Scenario 

The total excess cancer risk for the industrial scenario is 2 × 10–10, which is less than the NMED target 
risk level of 1 × 10–5. The industrial HI is 0.004, which is less than the NMED target HI of 1. No 
radionuclide COPCs were identified. 
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Residential Scenario 

The total excess cancer risk for the residential scenario is 9 × 10–10, which is less than the NMED target 
risk level of 1 × 10–5. The residential HI is 0.06, which is less than the NMED target HI of 1. No 
radionuclide COPCs were identified. 

H-4.6.2.15 AOC C-16-060 

Industrial Scenario 

The total excess cancer risk for the industrial scenario is 4 × 10–10, which is less than the NMED target 
risk level of 1 × 10–5. The industrial HI is 0.003, which is less than the NMED target HI of 1. No 
radionuclides were detected in the surface samples. 

Residential Scenario 

The total excess cancer risk for the residential scenario is 2 × 10–9, which is less than the NMED target 
risk level of 1 × 10–5. The residential HI is 0.04, which is less than the NMED target HI of 1. The total dose 
is 1 mrem/yr, which is less than the target dose of 25 mrem/yr as authorized by DOE Order 458.1. The 
total dose for the residential scenario is equivalent to a total risk of 2 × 10–5, based on conversion from 
dose using RESRAD Version 7.0. 

H-4.6.3 300s Line Subaggregate 

H-4.6.3.1 SWMU 16-001(e) 

Industrial Scenario 

The total excess cancer risk for the industrial scenario is 4 × 10–9, which is less than the NMED target risk 
level of 1 × 10–5. The industrial HI is 0.009, which is less than the NMED target HI of 1. No radionuclide 
COPCs were detected in the 0.0−1.0 ft bgs depth interval. 

Residential Scenario 

The total excess cancer risk for the residential scenario is 8 × 10–8, which is less than the NMED target 
risk level of 1 × 10–5. The residential HI is 0.2, which is less than the NMED target HI of 1. No radionuclide 
COPCs were detected in the 0.0−10.0 ft bgs depth interval. 

H-4.6.3.2 SWMU 16-003(d) 

Industrial Scenario 

Because samples were collected from depths greater than 0.0−1.0 ft bgs at SWMU 16-003(d), no 
complete exposure pathways exist for the industrial scenario.  

Residential Scenario 

The total excess cancer risk for the residential scenario is 4 × 10–7, which is less than the NMED target 
risk level of 1 × 10–5. The residential HI is 0.04, which is less than the NMED target HI of 1. No 
radionuclide COPCs were identified. 
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H-4.6.3.3 SWMU 16-003(e) 

Industrial Scenario 

Because samples were collected from depths greater than 0.0−1.0 ft bgs at SWMU 16-003(e), no 
complete exposure pathways exist for the industrial scenario. No radionuclide COPCs were identified. 

Residential Scenario 

The total excess cancer risk for the residential scenario is 7 × 10–8, which is less than the NMED target 
risk level of 1 × 10–5. The residential HI is approximately 1 (see section H-4.5.2, Uncertainty Analysis), 
which is equivalent to the NMED target HI of 1. No radionuclide COPCs were identified. 

H-4.6.3.4 SWMU 16-003(f) 

Industrial Scenario 

Because samples were collected from depths greater than 0.0−1.0 ft bgs at SWMU 16-003(f), no 
complete exposure pathways exist for the industrial scenario.  

Residential Scenario 

The total excess cancer risk for the residential scenario is 3 × 10–5 (2 × 10–5 using the EPA regional 
screening value for arsenic), which is greater than the NMED target risk level of 1 × 10–5. The excess 
cancer risk is primarily from arsenic. The residential HI is 8, which is greater than the NMED target HI 
of 1. The noncarcinogenic risk is primarily from thallium and cobalt. No radionuclide COPCs were 
identified. 

H-4.6.3.5 SWMU 16-003(g) 

Industrial Scenario 

Because samples were collected from depths greater than 0.0−1.0 ft bgs at SWMU 16-003(g), no 
complete exposure pathways exist for the industrial scenario.  

Residential Scenario 

The total excess cancer risk for the residential scenario is 3 × 10–9, which is less than the NMED target 
risk level of 1 × 10–5. The residential HI is 0.08, which is less than the NMED target HI of 1. No 
radionuclide COPCs were identified. 

H-4.6.3.6 SWMU 16-026(b) 

Industrial Scenario 

The total excess cancer risk for the industrial scenario is 4 × 10–8, which is less than the NMED target risk 
level of 1 × 10–5. The industrial HI is 0.02, which is less than the NMED target HI of 1. No radionuclide 
COPCs were identified. 
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Residential Scenario 

The total excess cancer risk for the residential scenario is 2 × 10–6, which is less than the NMED target 
risk level of 1 × 10–5. The residential HI is 0.3, which is less than the NMED target HI of 1. No radionuclide 
COPCs were identified. 

H-4.6.3.7 SWMU 16-026(c) 

Industrial Scenario 

The total excess cancer risk for the industrial scenario is 8 × 10–9, which is less than the NMED target risk 
level of 1 × 10–5. The industrial HI is 0.09, which is less than the NMED target HI of 1. No radionuclide 
COPCs were identified. 

Residential Scenario 

The total excess cancer risk for the residential scenario is 2 × 10–6, which is less than the NMED target 
risk level of 1 × 10–5. The residential HI is 0.8, which is less than the NMED target HI of 1. No radionuclide 
COPCs were identified. 

H-4.6.3.8 SWMU 16-026(d) 

Industrial Scenario 

The total excess cancer risk for the industrial scenario is 4 × 10–6, which is less than the NMED target risk 
level of 1 × 10–5. The industrial HI is 0.01, which is less than the NMED target HI of 1. No radionuclides 
were detected in the surface samples. 

Residential Scenario 

The total excess cancer risk for the residential scenario is 4 × 10–6, which is less than the NMED target 
risk level of 1 × 10–5. The residential HI is 0.1, which is less than the NMED target HI of 1. The total dose 
is 0.3 mrem/yr, which is less than the target dose of 25 mrem/yr as authorized by DOE Order 458.1. The 
total dose for the residential scenario is equivalent to a total risk of 4 × 10–6, based on conversion from 
dose using RESRAD Version 7.0. 

H-4.6.3.9 SWMU 16-026(e) 

Industrial Scenario 

The total excess cancer risk for the industrial scenario is approximately 1 × 10–5 (see section H-4.5.2, 
Uncertainty Analysis), which is equivalent to the NMED target risk level of 1 × 10–5. The industrial HI is 
0.06, which is less than the NMED target HI of 1. No radionuclide COPCs were detected in the 
0.0−1.0 ft bgs depth interval. 

Residential Scenario 

The total excess cancer risk for the residential scenario is 2 × 10–5 (1 × 10–5 using the EPA regional 
screening value for arsenic), which is slightly greater than or equivalent to the NMED target risk level of 
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1 × 10–5. The excess cancer risk is from arsenic, RDX, and chromium. The residential HI is 10, which is 
greater than the NMED target HI of 1. The elevated HI is primarily from cobalt. The total dose is 
0.06 mrem/yr, which is less than the target dose of 25 mrem/yr as authorized by DOE Order 458.1. The 
total dose for the residential scenario is equivalent to a total risk of 6 × 10–8, based on conversion from 
dose using RESRAD Version 7.0. 

H-4.6.3.10 SWMU 16-026(z) 

Industrial Scenario 

No carcinogenic COPCs were identified in the 0.0−1.0 ft bgs depth interval. The industrial HI is 0.002, 
which is less than the NMED target HI of 1. No radionuclide COPCs were identified.  

Residential Scenario 

No carcinogenic COPCs were identified in the 0.0−10.0 ft bgs depth interval. The residential HI is 0.2, 
which is less than the NMED target HI of 1. No radionuclide COPCs were identified. 

H-4.6.3.11 SWMU 16-029(a) 

Industrial Scenario 

The total excess cancer risk for the industrial scenario is 4 × 10–6, which is less than the NMED target risk 
level of 1 × 10–5. The industrial HI is 0.5, which is less than the NMED target HI of 1. No radionuclide 
COPCs were identified. 

Residential Scenario 

The total excess cancer risk for the residential scenario is 5 × 10–5 (4 × 10–5 using the EPA regional 
screening value for arsenic), which is greater than the NMED target risk level of 1 × 10–5. The excess 
cancer risk is primarily from arsenic and RDX. The residential HI is 8, which is greater than the NMED 
target HI of 1. The elevated HI is primarily from TNT and HMX. 

H-4.6.3.12 SWMU 16-029(b) 

Industrial Scenario 

Because samples were collected from depths greater than 0.0−1.0 ft bgs at SWMU 16-029(b), no 
complete exposure pathways exist for the industrial scenario.  

Residential Scenario 

No carcinogenic COPCs were identified in the 0.0−10.0 ft bgs depth interval. The residential HI is 0.05, 
which is less than the NMED target HI of 1. No radionuclide COPCs were identified. 
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H-4.6.3.13 SWMU 16-029(c) 

Industrial Scenario 

Because samples were collected from depths greater than 0.0−1.0 ft bgs at SWMU 16-029(c), no 
complete exposure pathways exist for the industrial scenario.  

Residential Scenario 

The total excess cancer risk for the residential scenario is 4 × 10–9, which is less than the NMED target 
risk level of 1 × 10–5. The residential HI is 0.04, which is less than the NMED target HI of 1. No 
radionuclide COPCs were identified. 

H-4.6.3.14 Liquid Waste Trunk Line 

Industrial Scenario 

The total excess cancer risk for the industrial scenario is 3 × 10–9, which is less than the NMED target risk 
level of 1 × 10–5. The industrial HI is 0.006, which is less than the NMED target HI of 1. The total dose is 
0.0006 mrem/yr, which is less than the target dose of 25 mrem/yr as authorized by DOE Order 458.1. The 
total dose for the industrial scenario is equivalent to a total risk of 3 × 10–9, based on conversion from 
dose using RESRAD Version 7.0. 

Residential Scenario 

The total excess cancer risk for the residential scenario is 5 × 10–6, which is less than the NMED target 
risk level of 1 × 10–5. The residential HI is 0.2, which is less than the NMED target HI of 1. The total dose 
is 0.1 mrem/yr, which is less than the target dose of 25 mrem/yr as authorized by DOE Order 458.1. The 
total dose for the residential scenario is equivalent to a total risk of 2 × 10–6, based on conversion from 
dose using RESRAD Version 7.0. 

H-4.6.3.15 Shared Drainages 

Industrial Scenario 

The total excess cancer risk for the industrial scenario is 3 × 10–6, which is less than the NMED target risk 
level of 1 × 10–5. The industrial HI is 0.4, which is less than the NMED target HI of 1. No radionuclide 
COPCs were identified. 

Recreational Scenario 

The total excess cancer risk for the recreational scenario is 2 × 10–6, which is less than the NMED target 
risk level of 1 × 10–5. The recreational HI is 0.3, which is less than the NMED target HI of 1. No 
radionuclide COPCs were identified. 

Residential Scenario 

The total excess cancer risk for the residential scenario is 1 × 10–5 (6 × 10–6 using the EPA regional 
screening value for arsenic), which is equivalent to or less than the NMED target risk level of 1 × 10–5. 
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The residential HI is 3, which is greater than the NMED target HI of 1. The noncarcinogenic risk is 
primarily from mercury and TNT. No radionuclide COPCs were identified. 

H-4.6.4 V-Site Subaggregate 

H-4.6.4.1 SWMU 16-017(v)-99 

Industrial Scenario 

The total excess cancer risk for the industrial scenario is 7 × 10–10, which is less than the NMED target 
risk level of 1 × 10–5. The industrial HI is 0.6, which is less than the NMED target HI of 1. No radionuclide 
COPCs were identified. 

Residential Scenario 

The total excess cancer risk for the residential scenario is 4 × 10–9, which is less than the NMED target 
risk level of 1 × 10–5. The residential HI is 2 (see section H-4.5.2, Uncertainty Analysis), which is greater 
than the NMED target HI of 1. The elevated HI is from lead. The lead EPC (485 mg/kg) is slightly above 
the residential SSL (400 mg/kg) but is the maximum detected concentration of four samples (mean 
concentration is 167 mg/kg). The other lead concentrations ranged from 11.2 mg/kg (equivalent to the 
Qbt 2,3,4 BV) to 157 mg/kg (approximately 39% of the SSL and 32% of the maximum concentration). 
Therefore, the lead EPC overestimates the potential risk and exposure across the site is to a lead 
concentration less than the residential SSL. The residential HI without lead is 0.5, which is less than the 
NMED target HI of 1. No radionuclide COPCs were identified.  

H-4.6.4.2 SWMU 16-017(w)-99 

Industrial Scenario 

No carcinogenic COPCs were identified in the 0.0−1.0 ft bgs depth interval. The industrial HI is 0.003, 
which is less than the NMED target HI of 1. No samples were analyzed for radionuclides. 

Residential Scenario 

The total excess cancer risk for the residential scenario is 1 × 10–6, which is less than the NMED target 
risk level of 1 × 10–5. The residential HI is 0.4, which is less than the NMED target HI of 1. No samples 
were analyzed for radionuclides. 

H-4.6.4.3 AOC 16-024(m) 

Industrial Scenario 

The total excess cancer risk for the industrial scenario is 2 × 10–10, which is less than the NMED target 
risk level of 1 × 10–5. The industrial HI is 0.07, which is less than the NMED target HI of 1. No samples 
were analyzed for radionuclides. 
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Residential Scenario 

The total excess cancer risk for the residential scenario is 7 × 10–6, which is less than the NMED target 
risk level of 1 × 10–5. The residential HI is 0.8, which is less than the NMED target HI of 1. No samples 
were analyzed for radionuclides. 

H-4.6.4.4 AOC 16-024(n) 

Industrial Scenario 

No carcinogenic COPCs were identified in the 0.0−1.0 ft bgs depth interval. The industrial HI is 0.05, 
which is less than the NMED target HI of 1. No samples were analyzed for radionuclides. 

Residential Scenario 

No carcinogenic COPCs were identified in the 0.0−10.0 ft bgs depth interval. The residential HI is 0.1, 
which is less than the NMED target HI of 1. No samples were analyzed for radionuclides. 

H-4.6.4.5 SWMU 16-025(x) 

Industrial Scenario 

No carcinogenic COPCs were identified in the 0.0−1.0 ft bgs depth interval. The industrial HI is 0.1, which 
is less than the NMED target HI of 1. No radionuclide COPCs were identified. 

Residential Scenario 

No carcinogenic COPCs were identified in the 0.0−10.0 ft bgs depth interval. The residential HI is 0.1 
(see section H-4.5.2, Uncertainty Analysis), which is less than the NMED target HI of 1. No radionuclide 
COPCs were identified. 

H-4.6.4.6 SWMU 16-029(w) 

Industrial Scenario 

Because no COPCs were detected in the depth interval of 0.0–1.0 ft, the industrial scenario was not 
evaluated for SWMU 16-029(w).  

Residential Scenario 

The total excess cancer risk for the residential scenario is 3 × 10–5 (2 × 10–5 using the EPA regional 
screening value for arsenic), which is greater than the NMED target risk level of 1 × 10–5. The excess 
cancer risk is primarily from arsenic. The residential HI is 0.01, which is less than the NMED target HI 
of 1. The total dose is 0.01 mrem/yr, which is less than the target dose of 25 mrem/yr as authorized by 
DOE Order 458.1. The total dose for the residential scenario is equivalent to a total risk of 1 × 10–8, based 
on conversion from dose using RESRAD Version 7.0. 
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H-4.6.4.7 SWMU 16-029(x) 

Industrial Scenario 

The total excess cancer risk for the industrial scenario is 8 × 10–8, which is less than the NMED target risk 
level of 1 × 10–5. The industrial HI is 0.01, which is less than the NMED target HI of 1. No radionuclide 
COPCs were detected in the 0.0−1.0 ft bgs depth interval. 

Residential Scenario 

The total excess cancer risk for the residential scenario is 4 × 10–7, which is less than the NMED target 
risk level of 1 × 10–5. The residential HI is 0.6, which is less than the NMED target HI of 1. No radionuclide 
COPCs were detected in the 0.0−10.0 ft bgs depth interval. 

H-4.6.4.8 SWMU 16-034(m) 

Industrial Scenario 

No carcinogenic COPCs were identified in the 0.0−1.0 ft bgs depth interval. The industrial HI is 0.2, which 
is less than the NMED target HI of 1. No samples were analyzed for radionuclides. 

Residential Scenario 

No carcinogenic COPCs were identified in the 0.0−10.0 ft bgs depth interval. The residential HI is 0.8, 
which is less than the NMED target HI of 1. No samples were analyzed for radionuclides. 

H-4.6.4.9 SWMU 16-034(n) 

Industrial Scenario 

No carcinogenic COPCs were identified in the 0.0−1.0 ft bgs depth interval. The industrial HI is 0.6, which 
is less than the NMED target HI of 1. No samples were analyzed for radionuclides. 

Residential Scenario 

No carcinogenic COPCs were identified in the 0.0−10.0 ft bgs depth interval. The residential HI is 6, 
which is greater than the NMED target HI of 1. The noncarcinogenic risk is primarily from mercury. No 
samples were analyzed for radionuclides. 

H-4.6.4.10 AOC C-16-068 

Industrial Scenario 

The total excess cancer risk for the industrial scenario is 2 × 10–9, which is less than the NMED target risk 
level of 1 × 10–5. The industrial HI is 0.2, which is less than the NMED target HI of 1. No radionuclide 
COPCs were identified. 
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Residential Scenario 

The total excess cancer risk for the residential scenario is 2 × 10–7, which is less than the NMED target 
risk level of 1 × 10–5. The residential HI is 0.7, which is less than the NMED target HI of 1. No radionuclide 
COPCs were identified. 

H-4.6.4.11 AOC C-16-074 

Industrial Scenario 

Because no COPCs were detected in the depth interval of 0.0–1.0 ft, the industrial scenario was not 
evaluated at AOC C-16-074.  

Residential Scenario 

The total excess cancer risk for the residential scenario is 9 × 10–6, which is less than the NMED target 
risk level of 1 × 10–5. The residential HI is 0.3, which is less than the NMED target HI of 1. No radionuclide 
COPCs were identified. 

H-4.6.4.12 Courtyard Periphery Area 

Industrial Scenario 

The total excess cancer risk for the industrial scenario is 2 × 10–6, which is less than the NMED target risk 
level of 1 × 10–5. The industrial HI is 0.05, which is less than the NMED target HI of 1. No radionuclide 
COPCs were identified. 

Recreational Scenario 

The total excess cancer risk for the recreational scenario is 1 × 10–6, which is less than the NMED target 
risk level of 1 × 10–5. The recreational HI is 0.07, which is less than the NMED target HI of 1. No 
radionuclide COPCs were identified. 

Residential Scenario 

The total excess cancer risk for the residential scenario is 8 × 10–5, which is greater than the NMED target 
risk level of 1 × 10–5. The residential HI is 0.3, which is less than the NMED target HI of 1. No radionuclide 
COPCs were identified. 

H-5.0 ECOLOGICAL RISK-SCREENING EVALUATIONS 

The approach for conducting ecological evaluations is described in “Screening Level Ecological Risk 
Evaluation Methods, Revision 4” (LANL 2015, 600982). The evaluation consists of four parts: a scoping 
evaluation, a screening evaluation, an uncertainty analysis, and an interpretation of the results. 

H-5.1 Scoping Evaluation 

The scoping evaluation establishes the breadth and focus of the screening evaluation. The ecological 
scoping checklist (Attachment H-3) is a useful tool for organizing existing ecological information. The 
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information was used to determine whether ecological receptors might be affected, identify the types of 
receptors that might be present, and develop the ecological conceptual site model for the S-Site 
Aggregate Area sites. Some of the area on the mesa top is developed and provides minimal potential 
habitat for ecological receptors. The quality of the habitat varies and, in some cases, sites have native 
grasses, forbs, and trees that can be suitable habitat for ecological receptors.  

The scoping evaluation indicated that terrestrial receptors were appropriate for evaluating the 
concentrations of COPCs in soil and tuff. Exposure is assessed across a site to a depth of 0.0–5.0 ft bgs. 
Aquatic receptors were not evaluated because no aquatic communities and no aquatic habitat or 
perennial source of water exist at any of the sites. The depth of the regional aquifer (greater than 
1000 ft bgs) and the semiarid climate limit transport to groundwater. The potential exposure pathways for 
terrestrial receptors in soil and tuff are root uptake, inhalation, soil ingestion, dermal contact, and food 
web transport (Attachment H-3). The weathering of tuff is the only viable natural process that may result 
in the exposure of receptors to contaminants in tuff. Because of the slow rate of weathering expected for 
tuff, exposure in tuff is negligible, although it is included in the assessment. Plant exposure in tuff, which 
is largely limited to fractures near the surface, does not produce sufficient biomass to support an 
herbivore population. Consequently, the contaminants in tuff are unavailable to receptors. 

The potential risk was evaluated in the risk-screening assessments for the following ecological receptors 
representing several trophic levels: 

 a plant 

 soil-dwelling invertebrates (represented by the earthworm) 

 the deer mouse (mammalian omnivore) 

 the montane shrew (mammalian insectivore) 

 desert cottontail (mammalian herbivore) 

 red fox (mammalian carnivore) 

 American robin (avian insectivore, avian omnivore, and avian herbivore) 

 American kestrel (avian insectivore and avian carnivore [surrogate for threatened and 
endangered (T&E) species (primarily the Mexican spotted owl)]) 

The rationale for using these receptors is presented in “Screening Level Ecological Risk Evaluation 
Methods, Revision 4” (LANL 2015, 600982). The Mexican spotted owl is the only T&E species known to 
frequent the area. The owl may use the S-Site Aggregate Area for foraging. 

H-5.2 Assessment Endpoints 

An assessment endpoint is an explicit expression of the environmental value to be protected. The 
endpoints are ecologically relevant and help sustain the natural structure, function, and biodiversity of an 
ecosystem or its components (EPA 1998, 062809). In a screening-level ecological evaluation, receptors 
represent the populations and/or communities, and assessment endpoints are any adverse effects on the 
chosen ecological receptors. The purpose of the ecological evaluation is to protect populations and 
communities of biota rather than individual organisms, except for listed or candidate T&E species and 
treaty-protected species, when individuals must be protected (EPA 1999, 070086). Populations of 
protected species tend to be small, and the loss of an individual adversely affects the species as a whole 
(EPA 1997, 059370). 
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In accordance with this guidance, the Laboratory developed generic assessment endpoints (LANL 1999, 
064137) to ensure that values at all levels of ecological organization are considered in the ecological 
screening process. These general assessment endpoints can be measured using impacts on 
reproduction, growth, and survival to represent categories of effects that may adversely impact 
populations. In addition, specific receptor species were chosen to represent each functional group. The 
receptor species were chosen because of their presence at the site, their sensitivity to the COPCs, and 
their potential for exposure to those COPCs. These categories of effects and the chosen receptor species 
were used to select the types of effects seen in toxicity studies considered in the development of the 
toxicity reference values (TRVs). Toxicity studies used in the development of TRVs included only studies 
in which the adverse effect evaluated affected reproduction, survival, and/or growth. 

The selection of receptors and assessment endpoints is designed to be protective of both the 
representative species used as screening receptors and the other species within their feeding guilds and 
the overall food web for the terrestrial and aquatic ecosystems. Focusing the assessment endpoints on 
the general characteristics of species that affect populations (rather than the biochemical and behavioral 
changes that may affect only the studied species) also ensures the applicability to the ecosystem of 
concern. 

H-5.3 Ecological Risk Screening Evaluation 

The ecological screening evaluation identifies chemicals of potential ecological concern (COPECs) and is 
based on the comparison of EPCs (95% UCLs, maximum detected concentrations, or maximum detection 
limits) to ecological screening levels (ESLs). Input and output data files for the ProUCL calculations are 
provided on CD as Attachment H-1. 

An ecological risk-screening assessment was not conducted for SWMUs 16-003(d), 16-003(g), 16-004(a), 
16-004(b), 16-004(c), 16-029(b), and 16-029(c) because samples were collected from depths greater 
than 5.0 ft and no complete exposure pathways to ecological receptors are present. 

The ESLs were obtained from the ECORISK Database, Version 3.3 (LANL 2015, 600921) and are 
presented in Table H-5.3-1. The ESLs are based on similar species and are derived from experimentally 
determined NOAELs, lowest observed adverse effect levels (LOAELs), or doses determined lethal to 50% 
of the test population. Information relevant to the calculation of ESLs, including concentration equations, 
dose equations, bioconcentration factors, transfer factors, and TRVs, are presented in the ECORISK 
Database, Version 3.3 (LANL 2015, 600921). 

The analysis begins with a comparison of the minimum ESL for a given COPC to the EPC. The HQ is 
defined as the ratio of the EPC to the concentration that has been determined to be acceptable to a given 
ecological receptor (i.e., the ESL). The higher the contaminant levels relative to the ESLs, the higher the 
potential risk to receptors; conversely, the higher the ESLs relative to the contaminant levels, the lower 
the potential risk to receptors. HQs greater than 0.3 are used to identify COPECs requiring additional 
evaluation (LANL 2015, 600982). Individual HQs for a receptor are summed to derive an HI; COPCs 
without ESLs are retained as COPECs and evaluated further in the uncertainty section. An HI greater 
than 1 indicates further assessment may be needed to ensure exposure to multiple COPECs at a site will 
not lead to potential adverse impacts to a given receptor population. The HQ and HI analysis is a 
conservative indication of potential adverse effects and is designed to minimize the potential of 
overlooking possible COPECs at the site. 
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H-5.3.1 K-Site Subaggregate 

H-5.3.1.1 SWMU 11-005(a) 

The results of the minimum ESL comparisons are presented in Table H-5.3-2. Antimony, chromium, 
copper, cyanide, lead, mercury, selenium, and silver are retained as COPECs because the HQs were 
greater than 0.3.  

The HQs and HIs for each COPEC and receptor combination are presented in Table H-5.3-3. The HI 
analysis indicates that the kestrel (both feeding guilds), robin (all feeding guilds), cottontail, shrew, deer 
mouse, earthworm, and plant have HIs greater than 1. The COPECs and receptors are discussed in the 
uncertainty section.  

H-5.3.1.2 SWMU 11-005(b) 

The results of the minimum ESL comparisons are presented in Table H-5.3-4. Antimony, barium, 
chromium, copper, cyanide, nickel, selenium, vanadium, zinc, benzoic acid, bis(2-ethylhexyl)phthalate, 
and HMX are retained as COPECs because the HQs were greater than 0.3.  

Perchlorate does not have ESLs, is retained as a COPEC, and is discussed in the uncertainty section. 

The HQs and HIs for each COPEC and receptor combination are presented in Table H-5.3-5. The HI 
analysis indicates that the kestrel (intermediate carnivore), robin (all feeding guilds), cottontail, shrew, 
deer mouse, earthworm, and plant have HIs greater than 1. The HI for the kestrel (top carnivore) was 
equivalent to 1. The COPECs and receptors are discussed in the uncertainty section.  

H-5.3.1.3 SWMU 11-005(c) 

The results of the minimum ESL comparisons are presented in Table H-5.3-6. Antimony, cadmium, 
copper, mercury, selenium, and HMX are retained as COPECs because the HQs were greater than 0.3.  

Perchlorate, TATB, and 4-isopropyltoluene do not have ESLs, are retained as COPECs, and are 
discussed in the uncertainty section. 

The HQs and HIs for each COPEC and receptor combination are presented in Table H-5.3-7. The HI 
analysis indicates that the kestrel (intermediate carnivore), robin (all feeding guilds), cottontail, shrew, 
deer mouse, earthworm, and plant have HIs greater than 1. The COPECs and receptors are discussed in 
the uncertainty section.  

H-5.3.1.4 SWMU 11-006(a) 

The results of the minimum ESL comparisons are presented in Table H-5.3-8. Antimony, chromium, 
copper, lead, selenium, and HMX are retained as COPECs because the HQs were greater than 0.3.  

TATB, 1,2,4-trimethylbenzene, and 1,3-xylene+1,4-xylene do not have ESLs, are retained as COPECs, 
and are discussed in the uncertainty section. 

The HQs and HIs for each COPEC and receptor combination are presented in Table H-5.3-9. The HI 
analysis indicates that the robin (all feeding guilds), shrew, deer mouse, and plant have HIs greater 
than 1. The HI for the cottontail and earthworm were equivalent to 1. The COPECs and receptors are 
discussed in the uncertainty section.  
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H-5.3.1.5 SWMU 11-006(b) 

The results of the minimum ESL comparisons are presented in Table H-5.3-10. Antimony, barium, 
cadmium, chromium, copper, cyanide, selenium, vanadium, bis(2-ethylhexyl)phthalate, and HMX are 
retained as COPECs because the HQs were greater than 0.3.  

Potential ecological risks associated with aluminum are based on soil pH. Aluminum is retained only in 
soil with a pH lower than 5.5, in accordance with EPA guidance (EPA 2003, 085645). Aluminum was 
eliminated as a COPEC and was not evaluated further because the soil pH for the S-Site Aggregate Area 
is neutral to slightly alkaline. 

Calcium, magnesium, perchlorate, TATB, and 4-isopropyltoluene do not have ESLs, are retained as 
COPECs, and are discussed in the uncertainty section. 

The HQs and HIs for each COPEC and receptor combination are presented in Table H-5.3-11. The HI 
analysis indicates that the kestrel (both feeding guilds), robin (all feeding guilds), shrew, deer mouse, 
earthworm, and plant have HIs greater than 1. The HI for the cottontail was equivalent to 1. The COPECs 
and receptors are discussed in the uncertainty section.  

H-5.3.1.6 SWMU 11-006(c) 

The results of the minimum ESL comparisons are presented in Table H-5.3-12. Antimony, barium, 
chromium, copper, selenium, thallium, benzoic acid, bis(2-ethylhexyl)phthalate, HMX, and RDX are 
retained as COPECs because the HQs were greater than 0.3.  

Perchlorate, TATB, and 4-isopropyltoluene do not have ESLs, are retained as a COPECs, and are 
discussed in the uncertainty section. 

The HQs and HIs for each COPEC and receptor combination are presented in Table H-5.3-13. The HI 
analysis indicates that the kestrel (intermediate carnivore), robin (all feeding guilds), cottontail, shrew, 
deer mouse, earthworm, and plant have HIs greater than 1. The COPECs and receptors are discussed in 
the uncertainty section.  

H-5.3.1.7 SWMU 11-006(d) 

The results of the minimum ESL comparisons are presented in Table H-5.3-14. Copper, cyanide, 
selenium, thallium, benzoic acid, bis(2-ethylhexyl)phthalate, HMX, and RDX are retained as COPECs 
because the HQs were greater than 0.3.  

Perchlorate, TATB, and 4-isopropyltoluene do not have ESLs, are retained as a COPECs, and are 
discussed in the uncertainty section. 

The HQs and HIs for each COPEC and receptor combination are presented in Table H-5.3-15. The HI 
analysis indicates that the kestrel (both feeding guilds), robin (all feeding guilds), cottontail, shrew, deer 
mouse, earthworm, and plant have HIs greater than 1. The COPECs and receptors are discussed in the 
uncertainty section.  

H-5.3.1.8 SWMU 11-011(a) 

The results of the minimum ESL comparisons are presented in Table H-5.3-16. Antimony, cadmium, 
chromium, copper, mercury, selenium, and zinc are retained as COPECs because the HQs were greater 
than 0.3.  
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Perchlorate, ethylbenzene, 4-isopropyltoluene, and 1,3-xylene+1,4-xylene do not have ESLs, are retained 
as COPECs, and are discussed in the uncertainty section. 

The HQs and HIs for each COPEC and receptor combination are presented in Table H-5.3-17. The HI 
analysis indicates that the kestrel (intermediate carnivore), robin (all feeding guilds), cottontail, shrew, 
deer mouse, earthworm, and plant have HIs greater than 1. The HI for the kestrel (top carnivore) was 
equivalent to 1. The COPECs and receptors are discussed in the uncertainty section.  

H-5.3.1.9 SWMU 11-011(b) 

The results of the minimum ESL comparisons are presented in Table H-5.3-18. Antimony, chromium, 
copper, and selenium are retained as COPECs because the HQs were greater than 0.3.  

Perchlorate, ethylbenzene, and 4-isopropyltoluene do not have ESLs, are retained as COPECs, and are 
discussed in the uncertainty section. 

The HQs and HIs for each COPEC and receptor combination are presented in Table H-5.3-19. The HI 
analysis indicates that the robin (all feeding guilds), cottontail, shrew, deer mouse, and plant have HIs 
greater than 1. The HIs for the kestrel (intermediate carnivore) and earthworm were equivalent to 1.The 
COPECs and receptors are discussed in the uncertainty section.  

H-5.3.1.10 SWMU 11-011(d) 

The results of the minimum ESL comparisons are presented in Table H-5.3-20. Antimony, chromium, 
copper, nickel, and selenium are retained as COPECs because the HQs were greater than 0.3.  

Perchlorate does not have ESLs, is retained as a COPEC, and is discussed in the uncertainty section. 

The HQs and HIs for each COPEC and receptor combination are presented in Table H-5.3-21. The HI 
analysis indicates that the robin (all feeding guilds), cottontail, shrew, deer mouse, and plant have HIs 
greater than 1. The COPECs and receptors are discussed in the uncertainty section.  

H-5.3.1.11 AOC C-11-002 

The results of the minimum ESL comparisons are presented in Table H-5.3-22. Antimony, selenium, and 
bis(2-ethylhexyl)phthalate are retained as COPECs because the HQs were greater than 0.3.  

Perchlorate and 4-isopropyltoluene do not have ESLs, are retained as COPECs, and are discussed in the 
uncertainty section. 

The HQs and HIs for each COPEC and receptor combination are presented in Table H-5.3-23. The HI 
analysis indicates that the kestrel (intermediate carnivore), robin (all feeding guilds), shrew, deer mouse, 
and plant have HIs greater than 1. The HI for the cottontail was equivalent to 1. The COPECs and 
receptors are discussed in the uncertainty section.  

H-5.3.2 P-Site Subaggregate 

H-5.3.2.1 SWMU 13-001 

The results of the minimum ESL comparisons are presented in Table H-5.3-24. Antimony, barium, 
chromium, copper, lead, selenium, benzoic acid, bis(2-ethylhexyl)phthalate, di-n-butylphthalate, and RDX 
are retained as COPECs because the HQs were greater than 0.3.  
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Perchlorate and TATB do not have ESLs, are retained as COPECs, and are discussed in the uncertainty 
section. 

The HQs and HIs for each COPEC and receptor combination are presented in Table H-5.3-25. The HI 
analysis indicates that the kestrel (intermediate carnivore), robin (all feeding guilds), cottontail, shrew, 
deer mouse, and plant have HIs greater than 1. The HI for the earthworm was equivalent to 1. The 
COPECs and receptors are discussed in the uncertainty section.  

H-5.3.2.2 SWMU 13-002 

The results of the minimum ESL comparisons are presented in Table H-5.3-26. Antimony, chromium, and 
selenium are retained as COPECs because the HQs were greater than 0.3.  

Perchlorate does not have ESLs, is retained as a COPEC, and is discussed in the uncertainty section. 

The HQs and HIs for each COPEC and receptor combination are presented in Table H-5.3-27. The HI 
analysis indicates that the robin (all feeding guilds), cottontail, shrew, deer mouse, and plant have HIs 
greater than 1. The COPECs and receptors are discussed in the uncertainty section.  

H-5.3.2.3 AOC 16-003(p) 

The results of the minimum ESL comparisons are presented in Table H-5.3-28. Antimony, copper, lead, 
nickel, zinc, and bis(2-ethylhexyl)phthalate are retained as COPECs because the HQs were greater 
than 0.3.  

Calcium, perchlorate, and TATB do not have ESLs, are retained as COPECs, and are discussed in the 
uncertainty section. 

The HQs and HIs for each COPEC and receptor combination are presented in Table H-5.3-29. The HI 
analysis indicates that the kestrel (intermediate carnivore), robin (all feeding guilds), shrew, deer mouse, 
and plant have HIs greater than 1. The HIs for the kestrel (top carnivore), cottontail, and earthworm were 
equivalent to 1. The COPECs and receptors are discussed in the uncertainty section.  

H-5.3.2.4 SWMU 16-004(d) 

The results of the minimum ESL comparisons are presented in Table H-5.3-30. Antimony, barium, 
copper, mercury, and selenium are retained as COPECs because the HQs were greater than 0.3.  

Calcium and TATB do not have ESLs, are retained as COPECs, and are discussed in the uncertainty 
section. 

The HQs and HIs for each COPEC and receptor combination are presented in Table H-5.3-31. The HI 
analysis indicates that the kestrel (intermediate carnivore), robin (all feeding guilds), shrew, deer mouse, 
earthworm, and plant have HIs greater than 1. The HI for the cottontail was equivalent to 1. The COPECs 
and receptors are discussed in the uncertainty section.  

H-5.3.2.5 SWMU 16-004(f) 

The results of the minimum ESL comparisons are presented in Table H-5.3-32. Antimony, barium, 
copper, and selenium are retained as COPECs because the HQs were greater than 0.3.  

TATB does not have ESLs, is retained as a COPEC, and is discussed in the uncertainty section. 
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The HQs and HIs for each COPEC and receptor combination are presented in Table H-5.3-33. The HI 
analysis indicates that the robin (omnivore and insectivore), shrew, deer mouse, and plant have HIs 
greater than 1. The HIs for the robin (herbivore) and cottontail were equivalent to 1. The COPECs and 
receptors are discussed in the uncertainty section.  

H-5.3.2.6 AOC 16-024(a) 

The results of the minimum ESL comparisons are presented in Table H-5.3-34. Antimony, cobalt, and 
benzoic acid are retained as COPECs because the HQs were greater than 0.3. 

Perchlorate and 4-isopropyltoluene do not have ESLs, are retained as COPECs, and are discussed in the 
uncertainty section. 

The HQs and HIs for each COPEC and receptor combination are presented in Table H-5.3-35. The HI 
analysis indicates that no receptors have HIs greater than 1. The HI for the shrew and deer mouse were 
equivalent to 1. The COPECs and receptors are discussed in the uncertainty section. 

H-5.3.2.7 AOC 16-024(u) 

The results of the minimum ESL comparisons are presented in Table H-5.3-36. Antimony is retained as a 
COPEC because the HQ was greater than 0.3.  

Perchlorate does not have ESLs, is retained as a COPEC, and is discussed in the uncertainty section. 

The HQs and HIs for each COPEC and receptor combination are presented in Table H-5.3-37. The HI 
analysis indicates that all receptors have HIs less than 1.  

H-5.3.2.8 SWMU 16-025(d2) 

The results of the minimum ESL comparisons are presented in Table H-5.3-38. Antimony and 
pentachlorophenol are retained as COPECs because the HQs were greater than 0.3.  

Perchlorate, 1,2-dibromoethane, 4-isopropyltoluene, and TATB do not have ESLs, are retained as 
COPECs, and are discussed in the uncertainty section. 

The HQs and HIs for each COPEC and receptor combination are presented in Table H-5.3-39. The HI 
analysis indicates that all receptors have HIs less than 1.  

H-5.3.2.9 SWMU 16-029(h) 

The results of the minimum ESL comparisons are presented in Table H-5.3-40. Antimony, cadmium, 
copper, lead, mercury, selenium, benzoic acid, bis(2-ethylhexyl)phthalate, and di-n-butylphthalate are 
retained as COPECs because the HQs were greater than 0.3.  

Perchlorate, 4-isopropyltoluene, TATB, 1,2,4-trimethylbenzene, and tris(o-cresyl)phosphate do not have 
ESLs, are retained as COPECs, and are discussed in the uncertainty section. 

The HQs and HIs for each COPEC and receptor combination are presented in Table H-5.3-41. The HI 
analysis indicates that the kestrel (intermediate carnivore), robin (all feeding guilds), cottontail, shrew, 
deer mouse, earthworm, and plant have HIs greater than 1. The HI for the kestrel (top carnivore) was 
equivalent to 1. The COPECs and receptors are discussed in the uncertainty section.  
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H-5.3.2.10 SWMU 16-031(h) 

The results of the minimum ESL comparisons are presented in Table H-5.3-42. Antimony, copper, lead, 
mercury, silver, and bis(2-ethylhexyl)phthalate are retained as COPECs because the HQs were greater 
than 0.3.  

Perchlorate and TATB do not have ESLs, are retained as COPECs, and are discussed in the uncertainty 
section. 

The HQs and HIs for each COPEC and receptor combination are presented in Table H-5.3-43. The HI 
analysis indicates that the kestrel (both feeding guilds), robin (all feeding guilds), shrew, deer mouse, and 
earthworm have HIs greater than 1. The HIs for the cottontail and plant were equivalent to 1. The 
COPECs and receptors are discussed in the uncertainty section.  

H-5.3.2.11 AOC C-16-050 

The results of the minimum ESL comparisons are presented in Table H-5.3-44. Antimony is retained as a 
COPEC because the HQ was greater than 0.3.  

Calcium, perchlorate, aniline, 4-isopropyltoluene, and 1,2,4-trimethylbenzene do not have ESLs, are 
retained as COPECs, and are discussed in the uncertainty section. 

The HQs and HIs for each COPEC and receptor combination are presented in Table H-5.3-45. The HI 
analysis indicates that all receptors have HIs less than 1. 

H-5.3.2.12 AOC C-16-060 

The results of the minimum ESL comparisons are presented in Table H-5.3-46. Antimony and benzoic 
acid are retained as COPECs because the HQs were greater than 0.3.  

Perchlorate and aniline do not have ESLs, are retained as COPECs, and are discussed in the uncertainty 
section. 

The HQs and HIs for each COPEC and receptor combination are presented in Table H-5.3-47. The HI 
analysis indicates that no receptors have HIs greater than 1. The HI for the shrew was equivalent to 1. 

H-5.3.3 300s Line Subaggregate 

H-5.3.3.1 SWMU 16-001(e) 

The results of the minimum ESL comparisons are presented in Table H-5.3-48. Antimony, copper, 
mercury, and zinc are retained as COPECs because the HQs were greater than 0.3.  

The HQs and HIs for each COPEC and receptor combination are presented in Table H-5.3-49. The HI 
analysis indicates that the kestrel (both feeding guilds), robin (all feeding guilds), shrew, deer mouse, and 
earthworm have HIs greater than 1. The HI for the plant is equivalent to 1. The COPECs and receptors 
are discussed in the uncertainty section.  
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H-5.3.3.2 SWMU 16-003(e) 

The results of the minimum ESL comparisons are presented in Table H-5.3-50. Antimony, cobalt, copper, 
cyanide, nickel, zinc, and bis(2-ethylhexyl)phthalate are retained as COPECs because the HQs were 
greater than 0.3.  

The HQs and HIs for each COPEC and receptor combination are presented in Table H-5.3-51. The HI 
analysis indicates that the kestrel (both feeding guilds), robin (all feeding guilds), cottontail, shrew, deer 
mouse, earthworm, and plant have HIs greater than 1. The COPECs and receptors are discussed in the 
uncertainty section.  

H-5.3.3.3 SWMU 16-003(f) 

The results of the minimum ESL comparisons are presented in Table H-5.3-52. Antimony and cobalt are 
retained as COPECs because the HQs were greater than 0.3.  

Xylene[1,2-] does not have ESLs, is retained as a COPEC, and is discussed in the uncertainty section. 

The HQs and HIs for each COPEC and receptor combination are presented in Table H-5.3-53. The HI 
analysis indicates that the plant has an HI greater than 1. The COPECs and receptor are discussed in the 
uncertainty section.  

H-5.3.3.4 SWMU 16-026(b) 

The results of the minimum ESL comparisons are presented in Table H-5.3-54. Antimony, barium, 
cyanide, bis(2-ethylhexyl)phthalate, di-n-butylphthalate, and HMX are retained as COPECs because the 
HQs were greater than 0.3.  

Nitroaniline[4-] does not have ESLs, is retained as a COPEC, and is discussed in the uncertainty section. 

The HQs and HIs for each COPEC and receptor combination are presented in Table H-5.3-55. The HI 
analysis indicates that the kestrel (intermediate carnivore), robin (all feeding guilds), cottontail, shrew, 
deer mouse, earthworm, and plant have HIs greater than 1. The COPECs and receptors are discussed in 
the uncertainty section.  

H-5.3.3.5 SWMU 16-026(c) 

The results of the minimum ESL comparisons are presented in Table H-5.3-56. Antimony, barium, 
chromium, cobalt, copper, cyanide, lead, nickel, selenium, vanadium, zinc, and HMX are retained as 
COPECs because the HQs were greater than 0.3.  

Iron and perchlorate do not have ESLs, are retained as COPECs, and are discussed in the uncertainty 
section. 

The HQs and HIs for each COPEC and receptor combination are presented in Table H-5.3-57. The HI 
analysis indicates that the kestrel (intermediate carnivore), robin (all feeding guilds), cottontail, shrew, 
deer mouse, earthworm, and plant have HIs greater than 1. The COPECs and receptors are discussed in 
the uncertainty section.  
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H-5.3.3.6 SWMU 16-026(d) 

The results of the minimum ESL comparisons are presented in Table H-5.3-58. Antimony, barium, 
chromium, copper, cyanide, selenium, zinc, bis(2-ethylhexyl)phthalate, di-n-butylphthalate, HMX, and 
RDX are retained as COPECs because the HQs were greater than 0.3.  

Dinitroaniline[3,5-] and 1,3-xylene+1,4-xylene do not have ESLs, are retained as a COPECs, and are 
discussed in the uncertainty section. 

The HQs and HIs for each COPEC and receptor combination are presented in Table H-5.3-59. The HI 
analysis indicates that the kestrel (intermediate carnivore), robin (all feeding guilds), cottontail, shrew, 
deer mouse, earthworm, and plant have HIs greater than 1. The COPECs and receptors are discussed in 
the uncertainty section.  

H-5.3.3.7 SWMU 16-026(e) 

The results of the minimum ESL comparisons are presented in Table H-5.3-60. Antimony, barium, cobalt, 
copper, cyanide, lead, selenium, zinc, bis(2-ethylhexyl)phthalate, HMX, and RDX are retained as 
COPECs because the HQs were greater than 0.3.  

Dinitroaniline[3,5-] does not have ESLs, is retained as a COPEC, and is discussed in the uncertainty 
section. 

The HQs and HIs for each COPEC and receptor combination are presented in Table H-5.3-61. The HI 
analysis indicates that the kestrel (intermediate carnivore) robin (all feeding guilds), cottontail, shrew, deer 
mouse, earthworm, and plant have HIs greater than 1. The kestrel (top carnivore) HI is equivalent to 1. 
The COPECs and receptors are discussed in the uncertainty section.  

H-5.3.3.8 SWMU 16-026(z) 

The results of the minimum ESL comparisons are presented in Table H-5.3-62. Antimony, barium, and 
selenium are retained as COPECs because the HQs were greater than 0.3.  

The HQs and HIs for each COPEC and receptor combination are presented in Table H-5.3-63. The HI 
analysis indicates that the robin (insectivore), shrew, deer mouse, and plant have HIs greater than 1. The 
HIs for the robin (herbivore and omnivore) and cottontail are equivalent to 1. The COPECs and receptors 
are discussed in the uncertainty section.  

H-5.3.3.9 SWMU 16-029(a) 

The results of the minimum ESL comparisons are presented in Table H-5.3-64. Antimony, barium, 
chromium, copper, cyanide, 2-amino-4,6-dinitrotoluene, HMX, RDX, and TNT are retained as COPECs 
because the HQs were greater than 0.3.  

The HQs and HIs for each COPEC and receptor combination are presented in Table H-5.3-65. The HI 
analysis indicates that the kestrel (both feeding guilds), robin (all feeding guilds), cottontail, shrew, deer 
mouse, earthworm, and plant have HIs greater than 1. The COPECs and receptors are discussed in the 
uncertainty section.  
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H-5.3.3.10 Liquid Waste Trunk Line 

The results of the minimum ESL comparisons are presented in Table H-5.3-66. Antimony, copper, 
cyanide, bis(2-ethylhexyl)phthalate, and di-n-butylphthalate are retained as COPECs because the HQs 
were greater than 0.3.  

Calcium, perchlorate, 3,5-dinitroaniline, tris(o-cresyl)phosphate, n-butylbenzene, 1,2-xylene, and 
1,3-xylene+1,4-xylene do not have ESLs, are retained as COPECs, and are discussed in the uncertainty 
section. 

The HQs and HIs for each COPEC and receptor combination are presented in Table H-5.3-67. The HI 
analysis indicates that the kestrel (intermediate carnivore) and robin (all feeding guilds) have HIs greater 
than 1. The HI for the shrew is equivalent to 1. The COPECs and receptors are discussed in the 
uncertainty section.  

H-5.3.3.11 Shared Drainages 

The results of the minimum ESL comparisons are presented in Table H-5.3-68. Antimony, arsenic, 
barium, cadmium, chromium, copper, cyanide, lead, mercury, selenium, vanadium, zinc, benzoic acid, 
bis(2-ethylhexyl)phthalate, di-n-butylphthalate, HMX, RDX, tetryl, and TNT are retained as COPECs 
because the HQs were greater than 0.3.  

Potential ecological risks associated with aluminum are based on soil pH. Aluminum is retained only in 
soil with a pH lower than 5.5, in accordance with EPA guidance (EPA 2003, 085645). Aluminum was 
eliminated as a COPEC and was not evaluated further because the soil pH for the S-Site Aggregate Area 
is neutral to slightly alkaline. 

Iron, perchlorate, TATB, 2,4-dimethylphenol, 4-methylphenol, 4-isopropyltoluene, and 1,1,2-trichloro-
1,2,2-trifluoroethane do not have ESLs, are retained as COPECs, and are discussed in the uncertainty 
section. 

The HQs and HIs for each COPEC and receptor combination are presented in Table H-5.3-69. The HI 
analysis indicates that the kestrel (both feeding guilds), robin (all feeding guilds), cottontail, shrew, deer 
mouse, earthworm, and plant have HIs greater than 1. The red fox HI is equivalent to 1. The COPECs 
and receptors are discussed in the uncertainty section.  

H-5.3.4 V-Site Subaggregate 

H-5.3.4.1 SWMU 16-017(v)-99 

The results of the minimum ESL comparisons are presented in Table H-5.3-70. Antimony, copper, lead, 
silver, zinc, and bis(2-ethylhexyl)phthalate are retained as COPECs because the HQs were greater than 
0.3.  

Isopropyltoluene[4-] does not have ESLs, is retained as a COPEC, and is discussed in the uncertainty 
section. 

The HQs and HIs for each COPEC and receptor combination are presented in Table H-5.3-71. The HI 
analysis indicates that the kestrel (intermediate carnivore), robin (all feeding guilds), cottontail, shrew, 
deer mouse, earthworm, and plant have HIs greater than 1. The HI for the kestrel (top carnivore) is 
equivalent to 1. The COPECs and receptors are discussed in the uncertainty section.  
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H-5.3.4.2 SWMU 16-017(w)-99 

The results of the minimum ESL comparisons are presented in Table H-5.3-72. Antimony is retained as a 
COPEC because the HQ was greater than 0.3.  

Perchlorate does not have ESLs, is retained as a COPEC, and is discussed in the uncertainty section. 

The HQs and HIs for each COPEC and receptor combination are presented in Table H-5.3-73. The HI 
analysis indicates that all HIs are less than 1.  

H-5.3.4.3 AOC 16-024(m) 

The results of the minimum ESL comparisons are presented in Table H-5.3-74. Antimony, barium, 
chromium, cobalt, copper, lead, nickel, selenium, vanadium, acenaphthene, and 
bis(2-ethylhexyl)phthalate are retained as COPECs because the HQs were greater than 0.3. 

Potential ecological risks associated with aluminum are based on soil pH. Aluminum is retained only in 
soil with a pH lower than 5.5, in accordance with EPA guidance (EPA 2003, 085645). Aluminum was 
eliminated as a COPEC and was not evaluated further because the soil pH for the S-Site Aggregate Area 
is neutral to slightly alkaline. 

Calcium, iron, perchlorate, bromomethane, and 4-isopropyltoluene do not have ESLs, are retained as 
COPECs, and are discussed in the uncertainty section. 

The HQs and HIs for each COPEC and receptor combination are presented in Table H-5.3-75. The HI 
analysis indicates that the robin (all feeding guilds), shrew, deer mouse, and plant have HIs greater than 
1. The HIs for the kestrel (intermediate carnivore), cottontail, and earthworm are equivalent to 1. The 
COPECs and receptors are discussed in the uncertainty section.  

H-5.3.4.4 AOC 16-024(n) 

The results of the minimum ESL comparisons are presented in Table H-5.3-76. Antimony, lead, zinc, and 
benzoic acid are retained as COPECs because the HQs were greater than 0.3.  

Perchlorate and 4-isopropyltoluene do not have ESLs, are retained as COPECs, and are discussed in the 
uncertainty section. 

The HQs and HIs for each COPEC and receptor combination are presented in Table H-5.3-77. The HI 
analysis indicates that the robin (all feeding guilds), shrew, and deer mouse have HIs greater than 1. The 
COPECs and receptors are discussed in the uncertainty section.  

H-5.3.4.5 SWMU 16-025(x) 

The results of the minimum ESL comparisons are presented in Table H-5.3-78. Lead, thallium, and 
uranium are retained as COPECs because the HQs were greater than 0.3.  

Isopropyltoluene[4-] does not have ESLs, is retained as a COPEC, and is discussed in the uncertainty 
section. 

The HQs and HIs for each COPEC and receptor combination are presented in Table H-5.3-79. The HI 
analysis indicates that the robin (omnivore and insectivore), shrew, deer mouse, and plant have HIs 
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H-77 

greater than 1. The HI for the robin (herbivore) is equivalent to 1. The COPECs and receptors are 
discussed in the uncertainty section.  

H-5.3.4.6 SWMU 16-029(w) 

The results of the minimum ESL comparisons are presented in Table H-5.3-80. Arsenic, nickel, selenium, 
acetone, and di-n-butylphthalate are retained as COPECs because the HQs were greater than 0.3.  

Calcium and 4-isopropyltoluene do not have ESLs, are retained as COPECs, and are discussed in the 
uncertainty section. 

The HQs and HIs for each COPEC and receptor combination are presented in Table H-5.3-81. The HI 
analysis indicates that the kestrel (intermediate carnivore), robin (omnivore and insectivore), shrew, deer 
mouse, earthworm, and plant have HIs greater than 1. The HI for the robin (herbivore) is equivalent to 1. 
The COPECs and receptors are discussed in the uncertainty section.  

H-5.3.4.7 SWMU 16-029(x) 

The results of the minimum ESL comparisons are presented in Table H-5.3-82. Antimony, barium, 
copper, cyanide (total), manganese, nickel, selenium, silver, bis(2-ethylhexyl)phthalate, di-n-
butylphthalate, pentachlorophenol, and RDX are retained as COPECs because the HQs were greater 
than 0.3.  

Perchlorate, n-butylbenzene, 4-isopropyltoluene, and 1,1,2-trichloro-1,2,2-trifluoroethane do not have 
ESLs, are retained as COPECs, and are discussed in the uncertainty section. 

The HQs and HIs for each COPEC and receptor combination are presented in Table H-5.3-83. The HI 
analysis indicates that the kestrel (intermediate carnivore), robin (all feeding guilds), cottontail, shrew, 
deer mouse, earthworm, and plant have HIs greater than 1. The COPECs and receptors are discussed in 
the uncertainty section.  

H-5.3.4.8 SWMU 16-034(m) 

The results of the minimum ESL comparisons are presented in Table H-5.3-84. Antimony, cadmium, 
copper, lead, silver, zinc, and di-n-butylphthalate are retained as COPECs because the HQs were greater 
than 0.3.  

Perchlorate and 1,2,4-trimethylbenzene do not have ESLs, are retained as COPECs, and are discussed 
in the uncertainty section. 

The HQs and HIs for each COPEC and receptor combination are presented in Table H-5.3-85. The HI 
analysis indicates that the kestrel (both feeding guilds), robin (all feeding guilds), cottontail, shrew, deer 
mouse, earthworm, and plant have HIs greater than 1. The COPECs and receptors are discussed in the 
uncertainty section.  

H-5.3.4.9 SWMU 16-034(n) 

The results of the minimum ESL comparisons are presented in Table H-5.3-86. Antimony, lead, mercury, 
and zinc are retained as COPECs because the HQs were greater than 0.3.  

Perchlorate and 4-isopropyltoluene do not have ESLs, are retained as COPECs, and are discussed in the 
uncertainty section. 
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The HQs and HIs for each COPEC and receptor combination are presented in Table H-5.3-87. The HI 
analysis indicates that the red fox, kestrel (both feeding guilds), robin (all feeding guilds), cottontail, 
shrew, deer mouse, earthworm, and plant have HIs greater than 1. The COPECs and receptors are 
discussed in the uncertainty section.  

H-5.3.4.10 AOC C-16-068 

The results of the minimum ESL comparisons are presented in Table H-5.3-88. Antimony, copper, 
cyanide, lead, mercury, zinc, bis(2-ethylhexyl)phthalate, and di-n-butylphthalate are retained as COPECs 
because the HQs were greater than 0.3.  

Perchlorate does not have ESLs, is retained as a COPEC, and is discussed in the uncertainty section. 

The HQs and HIs for each COPEC and receptor combination are presented in Table H-5.3-89. The HI 
analysis indicates that the kestrel (both feeding guilds), robin (all feeding guilds), cottontail, shrew, deer 
mouse, earthworm, and plant have HIs greater than 1. The COPECs and receptors are discussed in the 
uncertainty section.  

H-5.3.4.11 AOC C-16-074 

The results of the minimum ESL comparisons are presented in Table H-5.3-90. Barium, chromium, 
copper, nickel, selenium, and silver are retained as COPECs because the HQs were greater than 0.3.  

The HQs and HIs for each COPEC and receptor combination are presented in Table H-5.3-91. The HI 
analysis indicates that the robin (all feeding guilds), shrew, deer mouse, and plant have HIs greater 
than 1. The HI for the kestrel (intermediate carnivore) is equivalent to 1. The COPECs and receptors are 
discussed in the uncertainty section.  

H-5.3.4.12 Courtyard Periphery Area  

The results of the minimum ESL comparisons are presented in Table H-5.3-92. Antimony, arsenic, 
barium, copper, lead, selenium, silver, zinc, bis(2-ethylhexyl)phthalate, di-n-butylphthalate, 
pentachlorophenol, and RDX are retained as COPECs because the HQs were greater than 0.3.  

Perchlorate and 4-isopropyltoluene do not have ESLs, are retained as COPECs, and are discussed in the 
uncertainty section. 

The HQs and HIs for each COPEC and receptor combination are presented in Table H-5.3-93. The HI 
analysis indicates that the kestrel (intermediate carnivore), robin (all feeding guilds), cottontail, shrew, 
deer mouse, earthworm, and plant have HIs greater than 1. The COPECs and receptors are discussed in 
the uncertainty section.  

H-5.4 Uncertainty Analysis 

The uncertainty analysis describes the key sources of uncertainty related to the screening evaluations. 
This analysis can result in either adding or removing chemicals from the list of COPECs for sites. The 
following narrative contains a qualitative uncertainty analysis of the issues relevant to evaluating the 
potential ecological risk at these S-Site Aggregate Area sites. 
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H-5.4.1 Chemical Form 

The assumptions used in the ESL derivations were conservative and not necessarily representative of 
actual conditions. These assumptions include maximum chemical bioavailability, maximum receptor 
ingestion rates, minimum bodyweight, and additive effects of multiple COPECs. Most of these factors 
tend to result in conservative estimates of the ESLs, which may lead to an overestimation of the potential 
risk. The assumption of additive effects for multiple COPECs may result in an over- or underestimation of 
the potential risk to receptors. 

The chemical form of the individual COPCs was not determined as part of the investigation, largely a 
limitation on analytical quantitation of individual chemical species. Toxicological data are typically based 
on the most toxic and bioavailable chemical species not likely found in the environment. The inorganic, 
organic, and radionuclide COPECs are generally not 100% bioavailable to receptors in the natural 
environment because of the adsorption of chemical constituents to matrix surfaces (e.g., soil), or rapid 
oxidation or reduction changes that render harmful chemical forms unavailable to biotic processes. The 
ESLs were calculated to ensure a conservative indication of potential risk (LANL 2015, 600982), and the 
values were biased toward overestimating the potential risk to receptors.  

H-5.4.2 Exposure Assumptions 

The EPCs used in the calculations of HQs were the 95% UCL, the maximum detected concentration, or 
the maximum detection limit to a depth of 5.0 ft, thereby conservatively estimating the exposure to each 
COPC. As a result, the exposure of individuals within a population was evaluated using this specific 
concentration, which was assumed constant throughout the exposure area. The sampling also focused 
on areas of known contamination, and receptors were assumed to ingest 100% of their food and spend 
100% of their time at the site. The assumptions made regarding exposure for terrestrial receptors results 
in an overestimation of the potential exposure and risk because COPECs varied across the site and were 
infrequently detected.  

H-5.4.3 Toxicity Values 

The HQs were calculated with ESLs, which are based on NOAELs as threshold effect levels; actual risk 
for a given COPEC/receptor combination occurs at a higher level, somewhere between the NOAEL-
based threshold and the threshold based on the LOAEL. The use of NOAELs leads to an overestimation 
of potential risk to ecological receptors. ESLs are based on laboratory studies and require extrapolation to 
wildlife receptors. Laboratory studies are typically based on “artificial” and maintained populations with 
genetically similar individuals and are limited to single chemical exposures in isolated and controlled 
conditions using a single exposure pathway. Wild species are concomitantly exposed to a variety of 
chemical and environmental stressors, potentially rendering them more susceptible to chemical stress. 
On the other hand, wild populations are likely more genetically diverse than laboratory populations, 
making wild populations, as a whole, less sensitive to chemical exposure than laboratory populations. 
The uncertainties associated with the ESLs may result in an under- or overestimation of potential risk. 

H-5.4.4 Area Use Factors 

In addition to the direct comparison of the EPC with the ESLs, area use factors (AUFs) are used to 
account for the amount of time a receptor is likely to spend within the contaminated areas based on the 
size of the receptor’s home range (HR). The AUF for individual organisms is calculated by dividing the 
size of the site by the HR for that receptor. Because T&E species must be assessed on an individual 
basis (EPA 1999, 070086), the AUF is used for the Mexican spotted owl. The HR for the Mexican spotted 
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owl is 366 ha (EPA 1993, 059384). The site areas and AUFs for each site are presented in Table H-5.4-1. 
The kestrel (top carnivore) is used as the surrogate receptor for the Mexican spotted owl.  

Nineteen sites had HIs for the kestrel (top carnivore) equivalent to or above 1. Application of the AUFs for 
the Mexican spotted owl to the HIs for the kestrel (top carnivore) resulted in adjusted HIs ranging from 
0.0000008 to 0.006. Therefore, there are no potential adverse impacts to the Mexican spotted owl at any 
of the sites. 

H-5.4.5 Population Area Use Factors 

EPA guidance is to manage the ecological risk to populations rather than to individuals, with the 
exception of T&E species (EPA 1999, 070086). One approach to address the potential effects on 
populations at these S-Site Aggregate Area sites is to estimate the spatial extent of the area inhabited by 
the local population that overlaps with the contaminated area. The population area for a receptor is based 
on the individual receptor HR and its dispersal distance. Bowman et al. (2002, 073475) estimate that the 
median dispersal distance for mammals is 7 times the linear dimension of the HR (i.e., the square root of 
the HR area). If only the dispersal distances for the mammals with HRs within the range of the screening 
receptors are used (Bowman et al. 2002, 073475), the median dispersal distance becomes 3.6 times the 
square root of the HR (R2=0.91). If it is assumed that the receptors can disperse the same distance in any 
direction, the population area is circular and the dispersal distance is the radius of the circle. Therefore, 
the population area can be derived by (3.6√HR)2 or approximately 40HR.  

H-5.4.5.1 K-Site Subaggregate 

SWMU 11-005(a) 

The area of SWMU 11-005(a) is approximately 0.055 ha. The population area use factors (PAUFs) are 
estimated by dividing the site area by the population area of each receptor population (Table H-5.4-2). 
The HQs and HIs are recalculated using the PAUFs. The HIs for the plant and earthworm are not 
adjusted by PAUFs because these receptors do not have HRs.  

The adjusted HIs for SWMU 11-005(a) are less than 1 for all receptors. The plant had an unadjusted HI 
of 4, and the earthworm had an unadjusted HI of 3 (Table H-5.4-3).  

SWMU 11-005(b) 

The area of SWMU 11-005(b) is approximately 0.0402 ha. The PAUFs are estimated by dividing the site 
area by the population area of each receptor population (Table H-5.4-4). The HQs and HIs are 
recalculated using the PAUFs. The HIs for the plant and earthworm are not adjusted by PAUFs because 
these receptors do not have HRs.  

The adjusted HIs for SWMU 11-005(b) are less than 1 for all receptors. The plant had an unadjusted HI 
of 7, and the earthworm had an unadjusted HI of 2 (Table H-5.4-5).  

SWMU 11-005(c) 

The area of SWMU 11-005(c) is approximately 0.0962 ha. The PAUFs are estimated by dividing the site 
area by the population area of each receptor population (Table H-5.4-6). The HQs and HIs are 
recalculated using the PAUFs. The HIs for the plant and earthworm are not adjusted by PAUFs because 
these receptors do not have HRs.  
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The adjusted HIs for SWMU 11-005(c) are less than 1 for all receptors. The plant had an unadjusted HI 
of 3, and the earthworm had an unadjusted HI of 5 (Table H-5.4-7).  

SWMU 11-006(a) 

The area of SWMU 11-006(a) is approximately 0.0029 ha. The PAUFs are estimated by dividing the site 
area by the population area of each receptor population (Table H-5.4-8). The HQs and HIs are 
recalculated using the PAUFs. The HIs for the plant and earthworm are not adjusted by PAUFs because 
these receptors do not have HRs.  

The adjusted HIs for SWMU 11-006(a) are less than 1 for all receptors. The plant had an unadjusted HI 
of 3, and the earthworm had an unadjusted HI of approximately 1 (Table H-5.4-9).  

SWMU 11-006(b) 

The area of SWMU 11-006(b) is approximately 0.266 ha. The PAUFs are estimated by dividing the site 
area by the population area of each receptor population (Table H-5.4-10). The HQs and HIs are 
recalculated using the PAUFs. The HIs for the plant and earthworm are not adjusted by PAUFs because 
these receptors do not have HRs.  

The adjusted HIs for SWMU 11-006(b) are less than 1 for all receptors, except for the robin (omnivore 
and insectivore), which had HIs equivalent to 1. The plant had an unadjusted HI of 5, and the earthworm 
had an unadjusted HI of 2 (Table H-5.4-11).  

SWMU 11-006(c) 

The area of SWMU 11-006(c) is approximately 0.121 ha. The PAUFs are estimated by dividing the site 
area by the population area of each receptor population (Table H-5.4-12). The HQs and HIs are 
recalculated using the PAUFs. The HIs for the plant and earthworm are not adjusted by PAUFs because 
these receptors do not have HRs.  

The adjusted HIs for SWMU 11-006(c) are less than 1 for all receptors. The plant had an unadjusted HI 
of 9, and the earthworm had an unadjusted HI of 8 (Table H-5.4-13).  

SWMU 11-006(d) 

The area of SWMU 11-006(d) is approximately 0.0539 ha. The PAUFs are estimated by dividing the site 
area by the population area of each receptor population (Table H-5.4-14). The HQs and HIs are 
recalculated using the PAUFs. The HIs for the plant and earthworm are not adjusted by PAUFs because 
these receptors do not have HRs.  

The adjusted HIs for SWMU 11-006(d) are less than 1 for all receptors. The plant had an unadjusted HI 
of 8, and the earthworm had an unadjusted HI of 3 (Table H-5.4-15).  

SWMU 11-011(a) 

The area of SWMU 11-011(a) is approximately 0.134 ha. The PAUFs are estimated by dividing the site 
area by the population area of each receptor population (Table H-5.4-16). The HQs and HIs are 
recalculated using the PAUFs. The HIs for the plant and earthworm are not adjusted by PAUFs because 
these receptors do not have HRs.  
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The adjusted HIs for SWMU 11-011(a) are less than 1 for all receptors. The plant had an unadjusted HI 
of 6, and the earthworm had an unadjusted HI of 9 (Table H-5.4-17).  

SWMU 11-011(b) 

The area of SWMU 11-011(b) is approximately 0.132 ha. The PAUFs are estimated by dividing the site 
area by the population area of each receptor population (Table H-5.4-18). The HQs and HIs are 
recalculated using the PAUFs. The HIs for the plant and earthworm are not adjusted by PAUFs because 
these receptors do not have HRs.  

The adjusted HIs for SWMU 11-011(b) are less than 1 for all receptors. The plant and earthworm had 
unadjusted HIs of 5 (Table H-5.4-19).  

SWMU 11-011(d) 

The area of SWMU 11-011(d) is approximately 0.00294 ha. The PAUFs are estimated by dividing the site 
area by the population area of each receptor population (Table H-5.4-20). The HQs and HIs are 
recalculated using the PAUFs. The HIs for the plant and earthworm are not adjusted by PAUFs because 
these receptors do not have HRs.  

The adjusted HIs for SWMU 11-011(d) are less than 1 for all receptors. The plant had an unadjusted HI 
of 3, and the earthworm had an unadjusted HI of 0.7 (Table H-5.4-21).  

AOC C-11-002 

The area of AOC C-11-002 is approximately 0.0195 ha. The PAUFs are estimated by dividing the site 
area by the population area of each receptor population (Table H-5.4-22). The HQs and HIs are 
recalculated using the PAUFs. The HIs for the plant and earthworm are not adjusted by PAUFs because 
these receptors do not have HRs.  

The adjusted HIs for AOC 11-002 are less than 1 for all receptors. The plant had an unadjusted HI of 3, 
and the earthworm had an unadjusted HI of 0.4 (Table H-5.4-23).  

H-5.4.5.2 P-Site Subaggregate 

SWMU 13-001 

The area of SWMU 13-001 is approximately 2.11 ha. The PAUFs are estimated by dividing the site area 
by the population area of each receptor population (Table H-5.4-24). The HQs and HIs are recalculated 
using the PAUFs. The HIs for the plant and earthworm are not adjusted by PAUFs because these 
receptors do not have HRs.  

The adjusted HIs for SWMU 13-001 are less than 1 for all receptors, except for the robin (omnivore and 
insectivore) and deer mouse, which had adjusted HIs of 11, 21, and 3, respectively, and the robin 
(herbivore) and shrew, which had adjusted HIs equivalent to 1 (Table H-5.4-25). The plant and earthworm 
had unadjusted HIs of 4 (Table H-5.4-25).  

SWMU 13-002 

The area of SWMU 13-002 is approximately 0.157 ha. The PAUFs are estimated by dividing the site area 
by the population area of each receptor population (Table H-5.4-26). The HQs and HIs are recalculated 
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using the PAUFs. The HIs for the plant and earthworm are not adjusted by PAUFs because these 
receptors do not have HRs.  

The adjusted HIs for SWMU 13-002 are less than 1 for all receptors. The plant had an unadjusted HI of 4, 
and the earthworm had an unadjusted HI of 2 (Table H-5.4-27).  

AOC 16-003(p) 

The area of AOC 16-003(p) is approximately 0.00148 ha. The PAUFs are estimated by dividing the site 
area by the population area of each receptor population (Table H-5.4-28). The HQs and HIs are 
recalculated using the PAUFs. The HIs for the plant and earthworm are not adjusted by PAUFs because 
these receptors do not have HRs.  

The adjusted HIs for AOC 16-003(p) are less than 1 for all receptors. The plant had an unadjusted HI 
of 3, and the earthworm had an unadjusted HI of approximately 1 (Table H-5.4-29).  

SWMU 16-004(d) 

The area of SWMU 16-004(d) is approximately 0.0311 ha. The PAUFs are estimated by dividing the site 
area by the population area of each receptor population (Table H-5.4-30). The HQs and HIs are 
recalculated using the PAUFs. The HIs for the plant and earthworm are not adjusted by PAUFs because 
these receptors do not have HRs.  

The adjusted HIs for SWMU 16-004(d) are less than 1 for all receptors. The plant had an unadjusted HI 
of 2, and the earthworm had an unadjusted HI of 6 (Table H-5.4-31).  

SWMU 16-004(f) 

The area of SWMU 16-004(f) is approximately 0.0349 ha. The PAUFs are estimated by dividing the site 
area by the population area of each receptor population (Table H-5.4-32). The HQs and HIs are 
recalculated using the PAUFs. The HIs for the plant and earthworm are not adjusted by PAUFs because 
these receptors do not have HRs.  

The adjusted HIs for SWMU 16-004(f) are less than 1 for all receptors. The plant had an unadjusted HI 
of 3, and the earthworm had an unadjusted HI of 4 (Table H-5.4-33).  

AOC 16-024(a) 

The area of AOC 16-024(a) is approximately 0.00566 ha. The PAUFs are estimated by dividing the site 
area by the population area of each receptor population (Table H-5.4-34). The HQs and HIs are 
recalculated using the PAUFs. The HIs for the plant and earthworm are not adjusted by PAUFs because 
these receptors do not have HRs.  

The adjusted HIs for AOC 16-024(a) are less than 1 for all receptors. The plant had an unadjusted HI of 
0.9, and the earthworm had an unadjusted HI of 0.02 (Table H-5.4-35).  

SWMU 16-029(h) 

The area of SWMU 16-029(h) is approximately 0.0647 ha. The PAUFs are estimated by dividing the site 
area by the population area of each receptor population (Table H-5.4-36). The HQs and HIs are 
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recalculated using the PAUFs. The HIs for the plant and earthworm are not adjusted by PAUFs because 
these receptors do not have HRs.  

The adjusted HIs for SWMU 16-029(h) are less than 1 for all receptors. The plant had an unadjusted HI 
of 4, and the earthworm had an unadjusted HI of 6 (Table H-5.4-37).  

SWMU 16-031(h) 

The area of SWMU 16-031(h) is approximately 0.00197 ha. The PAUFs are estimated by dividing the site 
area by the population area of each receptor population (Table H-5.4-38). The HQs and HIs are 
recalculated using the PAUFs. The HIs for the plant and earthworm are not adjusted by PAUFs because 
these receptors do not have HRs.  

The adjusted HIs for SWMU 16-031(h) are less than 1 for all receptors. The plant had an unadjusted HI of 
approximately 1, and the earthworm had an unadjusted HI of 13 (Table H-5.4-39).  

AOC C-16-060 

The area of AOC C-16-060 is approximately 0.00556 ha. The PAUFs are estimated by dividing the site 
area by the population area of each receptor population (Table H-5.4-40). The HQs and HIs are 
recalculated using the PAUFs. The HIs for the plant and earthworm are not adjusted by PAUFs because 
these receptors do not have HRs.  

The adjusted HIs for AOC C-16-060 are less than 1 for all receptors. The plant had an unadjusted HI of 
0.1, and the earthworm had an unadjusted HI of 0.02 (Table H-5.4-41).  

H-5.4.5.3 300s Line Subaggregate 

SWMU 16-001(e) 

The area of SWMU 16-001(e) is approximately 0.000289 ha. The PAUFs are estimated by dividing the 
site area by the population area of each receptor population (Table H-5.4-42). The HQs and HIs are 
recalculated using the PAUFs. The HIs for the plant and earthworm are not adjusted by PAUFs because 
these receptors do not have HRs.  

The adjusted HIs for SWMU 16-001(e) are less than 1 for all receptors. The plant had an unadjusted HI 
equivalent to 1, and the earthworm had an unadjusted HI of 43 (Table H-5.4-43).  

SWMU 16-003(e) 

The area of SWMU 16-003(e) is approximately 0.000127 ha. The PAUFs are estimated by dividing the 
site area by the population area of each receptor population (Table H-5.4-44). The HQs and HIs are 
recalculated using the PAUFs. The HIs for the plant and earthworm are not adjusted by PAUFs because 
these receptors do not have HRs.  

The adjusted HIs for SWMU 16-003(e) are less than 1 for all receptors. The plant had an unadjusted HI 
of 7, and the earthworm had an unadjusted HI of 4 (Table H-5.4-45).  
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SWMU 16-003(f) 

The area of SWMU 16-003(f) is approximately 0.00647 ha. The PAUFs are estimated by dividing the site 
area by the population area of each receptor population (Table H-5.4-46). The HQs and HIs are 
recalculated using the PAUFs. The HIs for the plant and earthworm are not adjusted by PAUFs because 
these receptors do not have HRs.  

The adjusted HIs for SWMU 16-003(f) are less than 1 for all receptors. The plant had an unadjusted HI 
of 3, and the earthworm had an unadjusted HI of 0.01 (Table H-5.4-47).  

SWMU 16-026(b) 

The area of SWMU 16-026(b) is approximately 0.00244 ha. The PAUFs are estimated by dividing the site 
area by the population area of each receptor population (Table H-5.4-48). The HQs and HIs are 
recalculated using the PAUFs. The HIs for the plant and earthworm are not adjusted by PAUFs because 
these receptors do not have HRs.  

The adjusted HIs for SWMU 16-026(b) are less than 1 for all receptors. The plant had an unadjusted HI 
of 10, and the earthworm had an unadjusted HI of 23 (Table H-5.4-49).  

SWMU 16-026(c) 

The area of SWMU 16-026(c) is approximately 0.102 ha. The PAUFs are estimated by dividing the site 
area by the population area of each receptor population (Table H-5.4-50). The HQs and HIs are 
recalculated using the PAUFs. The HIs for the plant and earthworm are not adjusted by PAUFs because 
these receptors do not have HRs.  

The adjusted HIs for SWMU 16-026(c) are less than 1 for all receptors. The plant had an unadjusted HI 
of 7, and the earthworm had an unadjusted HI of 4 (Table H-5.4-51).  

SWMU 16-026(d) 

The area of SWMU 16-026(d) is approximately 0.0406 ha. The PAUFs are estimated by dividing the site 
area by the population area of each receptor population (Table H-5.4-52). The HQs and HIs are 
recalculated using the PAUFs. The HIs for the plant and earthworm are not adjusted by PAUFs because 
these receptors do not have HRs.  

The adjusted HIs for SWMU 16-026(d) are less than 1 for all receptors. The plant had an unadjusted HI 
of 6, and the earthworm had an unadjusted HI of 5 (Table H-5.4-53).  

SWMU 16-026(e) 

The area of SWMU 16-026(e) is approximately 0.04 ha. The PAUFs are estimated by dividing the site 
area by the population area of each receptor population (Table H-5.4-54). The HQs and HIs are 
recalculated using the PAUFs. The HIs for the plant and earthworm are not adjusted by PAUFs because 
these receptors do not have HRs.  

The adjusted HIs for SWMU 16-026(e) are less than 1 for all receptors. The plant had an unadjusted HI 
of 10, and the earthworm had an unadjusted HI of 52 (Table H-5.4-55).  
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SWMU 16-026(z) 

The area of SWMU 16-026(z) is approximately 0.00813 ha. The PAUFs are estimated by dividing the site 
area by the population area of each receptor population (Table H-5.4-56). The HQs and HIs are 
recalculated using the PAUFs. The HIs for the plant and earthworm are not adjusted by PAUFs because 
these receptors do not have HRs.  

The adjusted HIs for SWMU 16-026(z) are less than 1 for all receptors. The plant had an unadjusted HI 
of 3, and the earthworm had an unadjusted HI of 0.5 (Table H-5.4-57).  

SWMU 16-029(a) 

The area of SWMU 16-029(a) is approximately 0.000298 ha. The PAUFs are estimated by dividing the 
site area by the population area of each receptor population (Table H-5.4-58). The HQs and HIs are 
recalculated using the PAUFs. The HIs for the plant and earthworm are not adjusted by PAUFs because 
these receptors do not have HRs.  

The adjusted HIs for SWMU 16-029(a) are less than 1 for all receptors. The plant had an unadjusted HI 
of 15, and the earthworm had an unadjusted HI of 204 (Table H-5.4-59).  

Liquid Waste Trunk Line 

The area of the Liquid Waste Trunk Line is approximately 0.27 ha. The PAUFs are estimated by dividing 
the site area by the population area of each receptor population (Table H-5.4-60). The HQs and HIs are 
recalculated using the PAUFs. The HIs for the plant and earthworm are not adjusted by PAUFs because 
these receptors do not have HRs.  

The adjusted HIs for the Liquid Waste Trunk Line are less than 1 for all receptors. The plant and the 
earthworm both had an unadjusted HI of 0.2 (Table H-5.4-61).  

Shared Drainages 

The area of the Shared Drainages is approximately 0.302 ha. The PAUFs are estimated by dividing the 
site area by the population area of each receptor population (Table H-5.4-62). The HQs and HIs are 
recalculated using the PAUFs. The HIs for the plant and earthworm are not adjusted by PAUFs because 
these receptors do not have HRs.  

The adjusted HIs for the Shared Drainages are less than 1 for all receptors, except for the robin 
(herbivore, omnivore, and insectivore) and deer mouse, which had adjusted HIs of 12, 38, 64, and 4, 
respectively, and the shrew, which had an adjusted HI equivalent to 1 (Table H-5.4-63). The plant had an 
unadjusted HI of 11, and the earthworm had an unadjusted HI of 889 (Table H-5.4-63).  

H-5.4.5.4 V-Site Subaggregate 

SWMU 16-017(v)-99 

The area of SWMU 16-017(v)-99 is approximately 0.0118 ha. The PAUFs are estimated by dividing the 
site area by the population area of each receptor population (Table H-5.4-64). The HQs and HIs are 
recalculated using the PAUFs. The HIs for the plant and earthworm are not adjusted by PAUFs because 
these receptors do not have HRs.  
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The adjusted HIs for SWMU 16-017(v)-99 are less than 1 for all receptors. The plant had an unadjusted 
HI of 8, and the earthworm had an unadjusted HI of 4 (Table H-5.4-65).  

AOC 16-024(m) 

The area of AOC 16-024(m) is approximately 0.00759 ha. The PAUFs are estimated by dividing the site 
area by the population area of each receptor population (Table H-5.4-66). The HQs and HIs are 
recalculated using the PAUFs. The HIs for the plant and earthworm are not adjusted by PAUFs because 
these receptors do not have HRs.  

The adjusted HIs for AOC 16-024(m) are less than 1 for all receptors. The plant had an unadjusted HI 
of 6, and the earthworm had an unadjusted HI of approximately 1 (Table H-5.4-67).  

AOC 16-024(n) 

The area of AOC 16-024(n) is approximately 0.00538 ha. The PAUFs are estimated by dividing the site 
area by the population area of each receptor population (Table H-5.4-68). The HQs and HIs are 
recalculated using the PAUFs. The HIs for the plant and earthworm are not adjusted by PAUFs because 
these receptors do not have HRs.  

The adjusted HIs for AOC 16-024(n) are less than 1 for all receptors. The plant had an unadjusted HI of 
0.9, and the earthworm had an unadjusted HI of 0.7 (Table H-5.4-69).  

SWMU 16-025(x) 

The area of SWMU 16-025(x) is approximately 0.00941 ha. The PAUFs are estimated by dividing the site 
area by the population area of each receptor population (Table H-5.4-70). The HQs and HIs are 
recalculated using the PAUFs. The HIs for the plant and earthworm are not adjusted by PAUFs because 
these receptors do not have HRs.  

The adjusted HIs for SWMU 16-025(x) are less than 1 for all receptors. The plant had an unadjusted HI 
of 29, and the earthworm had an unadjusted HI of 0.02 (Table H-5.4-71).  

SWMU 16-029(w) 

The area of SWMU 16-029(w) is approximately 0.0557 ha. The PAUFs are estimated by dividing the site 
area by the population area of each receptor population (Table H-5.4-72). The HQs and HIs are 
recalculated using the PAUFs. The HIs for the plant and earthworm are not adjusted by PAUFs because 
these receptors do not have HRs.  

The adjusted HIs for SWMU 16-029(w) are less than 1 for all receptors. The plant and earthworm had 
unadjusted HIs of 2 (Table H-5.4-73).  

SWMU 16-029(x) 

The area of SWMU 16-029(x) is approximately 0.312 ha. The PAUFs are estimated by dividing the site 
area by the population area of each receptor population (Table H-5.4-74). The HQs and HIs are 
recalculated using the PAUFs. The HIs for the plant and earthworm are not adjusted by PAUFs because 
these receptors do not have HRs.  
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The adjusted HIs for SWMU 16-029(x) are less than 1 for all receptors, except for the robin (insectivore) 
and deer mouse, which had adjusted HIs equivalent to 1 (Table H-5.4-75). The plant had an unadjusted 
HI of 8, and the earthworm had an unadjusted HI of 3 (Table H-5.4-75).  

SWMU 16-034(m) 

The area of SWMU 16-034(m) is approximately 0.00955 ha. The PAUFs are estimated by dividing the site 
area by the population area of each receptor population (Table H-5.4-76). The HQs and HIs are 
recalculated using the PAUFs. The HIs for the plant and earthworm are not adjusted by PAUFs because 
these receptors do not have HRs.  

The adjusted HIs for SWMU 16-034(m) are less than 1 for all receptors. The plant had an unadjusted HI 
of 27, and the earthworm had an unadjusted HI of 24 (Table H-5.4-77).  

SWMU 16-034(n) 

The area of SWMU 16-034(n) is approximately 0.00965 ha. The PAUFs are estimated by dividing the site 
area by the population area of each receptor population (Table H-5.4-78). The HQs and HIs are 
recalculated using the PAUFs. The HIs for the plant and earthworm are not adjusted by PAUFs because 
these receptors do not have HRs.  

The adjusted HIs for SWMU 16-034(n) are less than 1 for all receptors, except for the robin (omnivore, 
and insectivore), which had adjusted HIs of 4 and 7, respectively, and the robin (herbivore), which had an 
adjusted HI equivalent to 1 (Table H-5.4-79). The plant had an unadjusted HI of 7, and the earthworm had 
an unadjusted HI of 3321 (Table H-5.4-79).  

AOC C-16-068 

The area of AOC C-16-068 is approximately 0.00154 ha. The PAUFs are estimated by dividing the site 
area by the population area of each receptor population (Table H-5.4-80). The HQs and HIs are 
recalculated using the PAUFs. The HIs for the plant and earthworm are not adjusted by PAUFs because 
these receptors do not have HRs.  

The adjusted HIs for AOC C-16-068 are less than 1 for all receptors. The plant had an unadjusted HI of 3, 
and the earthworm had an unadjusted HI of 28 (Table H-5.4-81).  

AOC C-16-074 

The area of AOC C-16-074 is approximately 0.00214 ha. The PAUFs are estimated by dividing the site 
area by the population area of each receptor population (Table H-5.4-82). The HQs and HIs are 
recalculated using the PAUFs. The HIs for the plant and earthworm are not adjusted by PAUFs because 
these receptors do not have HRs.  

The adjusted HIs for AOC C-16-074 are less than 1 for all receptors. The plant had an unadjusted HI of 4, 
and the earthworm had an unadjusted HI of 0.8 (Table H-5.4-83).  

Courtyard Periphery Area  

The area of the Courtyard Periphery Area is approximately 0.185 ha. The PAUFs are estimated by 
dividing the site area by the population area of each receptor population (Table H-5.4-84). The HQs and 
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HIs are recalculated using the PAUFs. The HIs for the plant and earthworm are not adjusted by PAUFs 
because these receptors do not have HRs.  

The adjusted HIs for the Courtyard Periphery Area are less than 1 for all receptors, except for the robin 
(insectivore), which had an adjusted HI equivalent to 1 (Table H-5.4-85). The plant had an unadjusted HI 
of 6, and the earthworm had an unadjusted HI of 4 (Table H-5.4-85).  

H-5.4.6 LOAEL Analysis 

Some of these sites had HIs greater than 1 for one or more receptors. To address the HIs and reduce the 
associated uncertainty, analyses were conducted using ESLs calculated based on a LOAEL rather than a 
NOAEL. The LOAEL-based ESLs were calculated based on toxicity information in the ECORISK 
Database, Release 3.3 (LANL 2015, 600921) and are presented in Table H-5.4-86. The analyses address 
some of the uncertainties and conservativeness of the ESLs used in the initial screening assessments. HI 
analyses and adjusted HI analyses were conducted using the LOAEL-based ESLs. 

H-5.4.7 Site Discussions 

H-5.4.7.1 K-Site Subaggregate 

SWMU 11-005(a) 

The HIs for SWMU 11-005(a) are greater than 1 for the earthworm and plant, with antimony, lead, and 
selenium being the primary COPECs for the plant and mercury and selenium being the primary COPECs 
for the earthworm. The HI analysis using LOAEL-based ESLs resulted in HIs of 0.3 for the earthworm and 
0.8 for the plant (Table H-5.4-87). 

SWMU 11-005(b) 

The HIs for SWMU 11-005(b) are greater than 1 for the earthworm and plant, with antimony, barium, 
selenium, and vanadium being the primary COPECs for the plant and barium, selenium, zinc, and HMX 
being the primary COPECs for the earthworm. The HI analysis using LOAEL-based ESLs resulted in HIs 
of 0.2 for the earthworm and 2 for the plant (Table H-5.4-88).  

Barium was detected in all 13 samples in the 0.0−5.0 ft depth interval with an EPC of 204.7 mg/kg, but 
only one result (398 mg/kg) was above background. The EPC is within the range of soil background 
concentrations. The plant LOAEL-based ESL for barium is 260 mg/kg, which is similar to the EPC and the 
soil BV and is below the maximum soil background concentration. Selenium was not detected in any of 
the 13 samples and the EPC (1.61 mg/kg) was the maximum detection limit, which is below the maximum 
soil background concentration (1.7 mg/kg). Antimony was also not detected in any of the 13 samples and 
the EPC (8.12 mg/kg) was the maximum detection limit. Because neither antimony nor selenium was 
detected in any samples, the use of a detection limit as the EPC overestimates the potential exposure to 
the plant. Vanadium was detected in all 13 samples in the 0.0−5.0 ft depth interval with an EPC of 
23.1 mg/kg, but only one result (28.6 mg/kg) was above background. The EPC is within the range of soil 
background concentrations and only 2.1 mg/kg above the maximum Qbt 2,3,4 background concentration. 
The data indicate exposure to COPECs is similar to background, and the potential for ecological risk to 
plants is overestimated. 

In addition, field observations made during the site visit found no indication of adverse effects from 
COPECs on the plant community (Attachment H-3). The site is within an industrially developed area, with 
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little habitat available for ecological receptors, including plants. Therefore, the HI does not indicate 
potential risk to plants or other biota. 

SWMU 11-005(c) 

The HIs for SWMU 11-005(c) are greater than 1 for the earthworm and plant, with selenium being the 
primary COPEC for the plant and mercury, selenium, and HMX being the primary COPECs for the 
earthworm. The HI analysis using LOAEL-based ESLs resulted in HIs of 0.5 for the earthworm and the 
plant (Table H-5.4-89). 

SWMU 11-006(a) 

The HIs for SWMU 11-006(a) are greater than 1 for the earthworm and plant, with copper and selenium 
being the primary COPECs for the plant and HMX being the primary COPEC for the earthworm. The HI 
analysis using LOAEL-based ESLs resulted in HIs of 0.1 for the earthworm and 0.5 for the plant 
(Table H-5.4-90). 

SWMU 11-006(b) 

The HIs for SWMU 11-006(b) are greater than 1 for the robin (omnivore and insectivore), earthworm, and 
plant, with cyanide being the primary COPEC for the robin; barium, selenium, and vanadium being the 
primary COPECs for the plant; and barium, selenium, and HMX being the primary COPECs for the 
earthworm. The HI analysis using LOAEL-based ESLs resulted in HIs of 5 for the robin (omnivore and 
insectivore) and HIs of 0.2 for the earthworm and approximately 1 for the plant (Table H-5.4-91). The 
adjusted HI analysis of the robin (insectivore and omnivore) using LOAEL-based ESLs resulted in HIs of 
0.8 for the robin (insectivore and omnivore) (Table H-5.4-92).  

Selenium was not detected in any of the samples, and the EPC (1.53 mg/kg) was the maximum detection 
limit. Because selenium was not detected in any samples, the use of a detection limit as the EPC 
overestimates the potential exposure and risk to the plant. 

In addition, field observations made during the site visit found no indication of adverse effects from 
COPECs on the plant community (Attachment H-3). The site is within an industrially developed area, with 
little habitat available for ecological receptors, including plants. Therefore, the HI does not indicate 
potential risk to plants or other biota. 

SWMU 11-006(c) 

The HIs for SWMU 11-006(c) are greater than 1 for the earthworm and plant, with antimony, barium, 
copper, selenium, and thallium being the primary COPECs for the plant and barium, selenium, HMX, and 
RDX being the primary COPECs for the earthworm. The HI analysis using LOAEL-based ESLs resulted in 
HIs of approximately 1 for the earthworm and 2 for the plant (Table H-5.4-93). 

Selenium was not detected in any of the samples, and the EPC (1.55 mg/kg) was the maximum detection 
limit, which is only 0.02 mg/kg above the soil BV and below the maximum soil background concentration 
(1.7 mg/kg). Because selenium was not detected in any samples, the use of a detection limit as the EPC 
overestimates the potential exposure and risk to the plant. 

In addition, field observations made during the site visit found no indication of adverse effects from 
COPECs on the plant community (Attachment H-3). The site is within an industrially developed area, with 
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little habitat available for ecological receptors, including plants. Therefore, the HI does not indicate 
potential risk to plants or other biota. 

SWMU 11-006(d) 

The HIs for SWMU 11-006(d) are greater than 1 for the earthworm and plant, with selenium and thallium 
being the primary COPECs for the plant and HMX and selenium being the primary COPECs for the 
earthworm. The HI analysis using LOAEL-based ESLs resulted in HIs of 0.2 for the earthworm and 
approximately 1 for the plant (Table H-5.4-94). 

Selenium was not detected in any of the samples and the EPC (1.68 mg/kg) was the maximum detection 
limit, which is below the maximum soil background concentration (1.7 mg/kg). Because selenium was not 
detected in any samples, the use of a detection limit as the EPC overestimates the potential exposure 
and risk to the plant. 

In addition, field observations made during the site visit found no indication of adverse effects from 
COPECs on the plant community (Attachment H-3). The site is within an industrially developed area, with 
little habitat available for ecological receptors, including plants. Therefore, the HI does not indicate 
potential risk to plants or other biota. 

SWMU 11-011(a) 

The HIs for SWMU 11-011(a) are greater than 1 for the earthworm and plant, with selenium, copper, and 
zinc being the primary COPECs for the plant and copper, mercury, zinc, and selenium being the primary 
COPECs for the earthworm. The HI analysis using LOAEL-based ESLs resulted in HIs of 0.9 for the 
earthworm and the plant (Table H-5.4-95). 

In addition, field observations made during the site visit found no indication of adverse effects from 
COPECs on the plant community (Attachment H-3). The site is within an industrially developed area, with 
little habitat available for ecological receptors, including plants. Therefore, the HI does not indicate 
potential risk to plants or other biota. 

SWMU 11-011(b) 

The HIs for SWMU 11-011(b) are greater than 1 for the earthworm and plant, with selenium, antimony, 
and copper being the primary COPECs for the plant and copper and selenium being the primary COPECs 
for the earthworm. The HI analysis using LOAEL-based ESLs resulted in HIs of 0.1 for the earthworm and 
0.8 for the plant (Table H-5.4-96). 

SWMU 11-011(d) 

The HI for SWMU 11-011(d) is greater than 1 for the plant, with selenium, antimony, copper, and nickel 
being the primary COPECs. The HI analysis using LOAEL-based ESLs resulted in an HI of 0.5 for the 
plant (Table H-5.4-97). 

AOC C-11-002 

The HI for AOC C-11-002 is greater than 1 for the plant, with selenium being the primary COPEC. The HI 
analysis using LOAEL-based ESLs resulted in an HI of 0.5 for the plant (Table H-5.4-98). 
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H-5.4.7.2 P-Site Subaggregate 

SWMU 13-001 

The HIs for SWMU 13-001 are equivalent to or greater than 1 for the robin (all feeding guilds), deer 
mouse, shrew, earthworm, and plant, with antimony, barium, lead, selenium, benzoic acid, 
bis(2-ethylhexyl)phthalate, di-n-butylphthalate, and RDX being the primary COPECs for one or several 
receptors. The HI analysis using LOAEL-based ESLs resulted in HIs of 17 for the robin (insectivore), 9 for 
the robin (omnivore), 1 for the robin (herbivore), 2 for the deer mouse, 0.2 for the shrew, 0.3 for the 
earthworm, and 0.9 for the plant (Table H-5.4-99). The adjusted HI analysis of the robin (insectivore and 
omnivore) and deer mouse using LOAEL-based ESLs resulted in HIs of 2 for the robin (insectivore) and 
approximately 1 for the robin (omnivore) and deer mouse (Table H-5.4-100). Bis(2-ethylhexyl)phthalate 
and di-n-butylphthalate are the main COPECs contributing to the adjusted LOAEL-based HIs for the robin 
and selenium is primary COPEC for the deer mouse. 

Bis(2-ethylhexyl)phthalate and di-n-butylphthalate were infrequently detected at SWMU 13-001. 
Bis(2-ethylhexyl)phthalate was detected in 4 of 32 samples with a maximum detected concentration of 
1.4 mg/kg, which is the EPC. A 95% UCL of 0.313 mg/kg was calculated. Di-n-butylphthalate was 
detected in 2 of 32 samples with a maximum detected concentration of 0.863 mg/kg, which is the EPC. A 
95% UCL of 0.392 mg/kg was calculated. Using the 95% UCLs as the EPCs for 
bis(2-ethylhexyl)phthalate and di-n-butylphthalate, the adjusted LOAEL-based HIs for the robin 
(insectivore and omnivore) are 0.5 and 0.9, respectively. Therefore, the potential ecological risk to the 
robin is overestimated by using the maximum detected concentrations. 

Selenium was not detected in any samples and the EPC (1.4 mg/kg) was the maximum detection limit, 
which is below the soil BV and below the maximum soil background concentration (1.7 mg/kg). Because 
selenium was not detected in any samples, the use of a detection limit as the EPC overestimates the 
potential exposure and risk to the deer mouse. 

In addition, field observations made during the site visit found no indication of adverse effects from 
COPECs on the plant community (Attachment H-3). The site is within a former industrially developed 
area, with plants and animals recolonizing the area. Therefore, the HI does not indicate potential risk to 
plants or other biota. 

SWMU 13-002 

The HIs for SWMU 13-002 are greater than 1 for the earthworm and plant, with selenium being the 
primary COPEC for both the plant and the earthworm. The HI analysis using LOAEL-based ESLs resulted 
in HIs of 0.05 for the earthworm and 0.6 for the plant (Table H-5.4-101). 

AOC 16-003(p) 

The HIs for AOC 16-003(p) are greater than or equivalent to 1 for the earthworm and plant, with copper, 
lead, nickel, and zinc being the primary COPECs for the plant and zinc being the primary COPEC for the 
earthworm. The HI analysis using LOAEL-based ESLs resulted in HIs of 0.08 for the earthworm and 0.5 
for the plant (Table H-5.4-102). 

SWMU 16-004(d) 

The HIs for SWMU 16-004(d) are greater than 1 for the earthworm and plant, with selenium and barium 
being the primary COPECs for the plant and mercury being the primary COPEC for the earthworm. The 
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HI analysis using LOAEL-based ESLs resulted in HIs of 0.5 for the earthworm and 0.4 for the plant 
(Table H-5.4-103). 

SWMU 16-004(f) 

The HIs for SWMU 16-004(f) are greater than 1 for the plant, with selenium and barium being the primary 
COPECs. The HI analysis using LOAEL-based ESLs resulted in HI of 0.6 for the plant (Table H-5.4-104). 

SWMU 16-029(h) 

The HIs for SWMU 16-029(h) are greater than 1 for the earthworm and plant, with selenium and lead 
being the primary COPECs for the plant and mercury and selenium being the primary COPECs for the 
earthworm. The HI analysis using LOAEL-based ESLs resulted in HIs of 0.6 for the earthworm and 0.5 for 
the plant (Table H-5.4-105). 

SWMU 16-031(h) 

The HIs for SWMU 16-031(h) are greater than or equivalent to 1 for the earthworm and plant, with copper 
being the primary COPEC for the plant and mercury and copper being the primary COPECs for the 
earthworm. The HI analysis using LOAEL-based ESLs resulted in HIs of approximately 1 for the 
earthworm and 0.06 for the plant (Table H-5.4-106). 

Mercury was detected above BV in only 3 of 10 samples with the maximum detected concentration 
(0.632 mg/kg) as the EPC. The other two detected concentrations above background (0.108 mg/kg and 
0.11 mg/kg) were only 0.008 mg/kg and 0.01 mg/kg above the BV. The use of the maximum detected 
concentration to represent exposure overestimates the potential risk to the earthworm. 

In addition, field observations made during the site visit found no indication of adverse effects from 
COPECs on the plant community (Attachment H-3). The site is within a former industrially developed 
area, with plants and animals recolonizing the area. Therefore, the HI does not indicate potential risk to 
plants or other biota. 

H-5.4.7.3 300s Line Subaggregate 

SWMU 16-001(e) 

The HI for SWMU 16-001(e) is greater than 1 for the plant and earthworm, with copper and zinc being the 
primary COPECs for the plant and copper, mercury, and zinc being the primary COPEC for the 
earthworm. The HI analysis using LOAEL-based ESLs resulted in HIs of 4 for the earthworm and 0.1 for 
the plant (Table H-5.4-107). 

Mercury was detected in all four samples collected from the 0.0−5.0 ft depth interval at SWMU 16-001(e). 
The maximum detected concentration of 2.13 mg/kg was used as the EPC, which overestimates the 
potential risk. SWMU 16-001(e) is a small site with an area of approximately 0.0003 ha. The limited area 
of mercury contamination indicates the soil invertebrate community as a whole is not impacted. In 
addition, the SWMU is located adjacent to the Liquid Waste Trunk Line, and the adjusted HIs for the 
Liquid Waste Trunk Line were less than 1 for all receptors (Table H-5.4-61).  

In addition, field observations made during the site visit found no indication of adverse effects from 
COPECs on the plant community (Attachment H-3). The site is within an industrially developed area, with 
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little habitat available for ecological receptors, including plants. Therefore, the HI does not indicate 
potential risk to plants or other biota. 

SWMU 16-003(e) 

The HIs for SWMU 16-003(e) are greater than 1 for the earthworm and plant, with antimony, cobalt, 
copper, nickel, and zinc being the primary COPECs for the plant and copper and zinc being the primary 
COPECs for the earthworm. The HI analysis using LOAEL-based ESLs resulted in HIs of 0.5 for the 
earthworm and 0.9 for the plant (Table H-5.4-108). 

SWMU 16-003(f) 

The HI for SWMU 16-003(f) is greater than 1 for the plant, with cobalt being the primary COPEC. The HI 
analysis using LOAEL-based ESLs resulted in an HI of 0.3 for the plant (Table H-5.4-109). 

SWMU 16-026(b) 

The HIs for SWMU 16-026(b) are greater than 1 for the earthworm and plant, with barium and antimony 
being the primary COPECs for the plant and HMX and barium being the primary COPECs for the 
earthworm. The HI analysis using LOAEL-based ESLs resulted in HIs of 2 for the earthworm and 4 for the 
plant (Table H-5.4-110). 

HMX was detected in five of seven samples from the 0.0−5.0 ft depth interval and the EPC was the 
maximum detected concentration of 320 mg/kg. A 95% UCL of 166 mg/kg was calculated, which is 
approximately equal to the LOAEL-ESL of 160 mg/kg, and the resulting LOAEL-based HI for the 
earthworm is approximately 1. SWMU 16-026(b) is a small site with an area of approximately 0.002 ha. 
The limited area of contamination indicates the soil invertebrate and plant communities as a whole are not 
impacted.  

Field observations made during the site visit found no indication of adverse effects from COPECs on the 
plant community (Attachment H-3). The site is within an industrially developed area, with little habitat 
available for ecological receptors, including plants. Therefore, the HI does not indicate potential risk to 
plants or other biota. 

SWMU 16-026(c) 

The HIs for SWMU 16-026(c) are greater than 1 for the earthworm and plant, with antimony, barium, 
cobalt, copper, selenium and zinc being the primary COPECs for the plant and barium, copper, HMX, and 
zinc being the primary COPECs for the earthworm. The HI analysis using LOAEL-based ESLs resulted in 
HIs of 0.4 for the earthworm and 2 for the plant (Table H-5.4-111). 

Barium was detected in all 15 samples in the 0.0−5.0 ft depth interval. The EPC of 373 mg/kg is within the 
range of soil background concentrations. The plant LOAEL-based ESL for barium is 260 mg/kg, which is 
similar to background concentrations (soil BV = 295 mg/kg and maximum soil background concentration 
is 410 mg/kg). Only 3 of 15 concentrations exceeded the maximum soil background concentration. This 
indicates that the potential for ecological risk to plants from barium is overestimated. 

In addition, field observations made during the site visit found no indication of adverse effects from 
COPECs on the plant community (Attachment H-3). The site is within an industrially developed area, with 
little habitat available for ecological receptors, including plants. Therefore, the HI does not indicate 
potential risk to plants or other biota. 
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SWMU 16-026(d) 

The HIs for SWMU 16-026(d) are greater than 1 for the earthworm and plant, with barium, selenium, and 
zinc being the primary COPECs for the plant and barium, zinc, HMX, and RDX being the primary 
COPECs for the earthworm. The HI analysis using LOAEL-based ESLs resulted in HIs of approximately 1 
for the earthworm and 2 for the plant (Table H-5.4-112), with barium and selenium being the primary 
COPECs for the plant and RDX being the primary COPEC for the earthworm. 

Barium was detected in all 18 samples in the 0.0−5.0 ft depth interval. The EPC of 330 mg/kg is within the 
range of soil background concentrations. The plant LOAEL-based ESL for barium is 260 mg/kg, which is 
similar to background concentrations (soil BV = 295 mg/kg and maximum soil background concentration 
is 410 mg/kg). Only 2 of 18 concentrations exceeded the maximum soil background concentration. 
Selenium was not detected in any of the samples, and the EPC (1.16 mg/kg) was the maximum detection 
limit. Because selenium was not detected in any samples, the use of a detection limit as the EPC 
overestimates the potential exposure and risk to the plant. This indicates that the potential for ecological 
risks to plants from barium and selenium are overestimated. 

RDX was detected in 5 of 18 samples and the EPC was 18.2 mg/kg. The EPC was biased high by the 
maximum concentration of 112 mg/kg; the next-highest detected concentration was 2.42 mg/kg. The 95% 
UCL without the maximum concentration is 0.539 mg/kg. This indicates that the potential for ecological 
risk to the earthworm from RDX is overestimated.  

In addition, field observations made during the site visit found no indication of adverse effects from 
COPECs on the plant community (Attachment H-3). The site is within an industrially developed area, with 
little habitat available for ecological receptors, including plants. Therefore, the HI does not indicate 
potential risk to plants or other biota. 

SWMU 16-026(e) 

The HIs for SWMU 16-026(e) are greater than 1 for the earthworm and plant, with antimony, barium, 
cobalt, selenium, and zinc being the primary COPECs for the plant and barium, zinc, HMX, and RDX 
being the primary COPECs for the earthworm. The HI analysis using LOAEL-based ESLs resulted in HIs 
of 26 for the earthworm and 3 for the plant (Table H-5.4-113), with barium being the primary COPEC for 
the plant and RDX being the primary COPEC for the earthworm. 

Barium was detected in all 20 samples in the 0.0−5.0 ft depth interval. The plant LOAEL-based ESL for 
barium is 260 mg/kg, which is similar to background concentrations (soil BV = 295 mg/kg and maximum 
soil background concentration is 410 mg/kg). Only 6 of 20 concentrations exceeded the maximum soil 
background concentration. This indicates that the potential for ecological risk to plants from barium is 
overestimated.  

RDX was detected in 2 of 16 samples from the 0.0−5.0 ft depth interval and the EPC was the maximum 
detected concentration (380 mg/kg), which overestimates the exposure. The next-highest RDX 
concentration in the 0.0−5.0 ft depth interval was 25.1 mg/kg, which is similar to the earthworm LOAEL-
based ESL (15 mg/kg). This indicates that the potential risk to the earthworm from RDX is overestimated.  

In addition, SWMU 16-026(e) is a small site with an area of approximately 0.04 ha. The limited area of 
contamination indicates the soil invertebrate and plant communities as a whole are not impacted. Field 
observations made during the site visit found no indication of adverse effects from COPECs on the plant 
community (Attachment H-3). The site is within an industrially developed area, with little habitat available 
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for ecological receptors, including plants. Therefore, the HI does not indicate potential risk to plants or 
other biota. 

SWMU 16-026(z) 

The HI for SWMU 16-026(z) is greater than 1 for the plant, with barium and selenium being the primary 
COPECs. The HI analysis using LOAEL-based ESLs resulted in an HI of 0.7 for the plant 
(Table H-5.4-114). 

SWMU 16-029(a) 

The HIs for SWMU 16-029(a) are greater than 1 for the earthworm and plant, with barium, antimony, 
2-amino-4,6-dinitrotoluene, HMX, and TNT being the primary COPECs for the plant and 
2-amino-4,6-dinitrotoluene, HMX, RDX, TNT, and barium being the primary COPECs for the earthworm. 
The HI analysis using LOAEL-based ESLs resulted in HIs of 31 for the earthworm and 6 for the plant 
(Table H-5.4-115), with barium and TNT being the primary COPECs for the plant and HMX, RDX, and 
TNT being the primary COPECs for the earthworm. 

Because there are only three samples in the 0.0−5.0 ft depth interval for SWMU 16-029(a), the maximum 
concentrations of barium, HMX, RDX, and TNT were the EPCs. The maximum concentrations were 
substantially higher than the other two concentrations (ranged from a factor of 2 to an order of magnitude) 
and overestimate the potential risk to the earthworm and/or plant. 

In addition, SWMU 16-029(a) is a small site with an area of approximately 0.0003 ha. The limited area of 
contamination indicates the soil invertebrate and plant communities as a whole are not impacted. Field 
observations made during the site visit found no indication of adverse effects from COPECs on the plant 
community (Attachment H-3). The site is within an industrially developed area, with little habitat available 
for ecological receptors, including plants. Therefore, the HI does not indicate potential risk to plants or 
other biota. 

Shared Drainages 

The HIs for the Shared Drainages are equivalent to or greater than 1 for the robin (all feeding guilds), 
montane shrew, deer mouse, earthworm, and plant, with antimony, arsenic, barium, cadmium, copper, 
cyanide, lead, mercury, selenium, vanadium, zinc, HMX, RDX, TNT, bis(2-ethylhexyl)phthalate, and 
di-n-butylphthalate being the primary COPECs for one or several receptors. The HI analysis using 
LOAEL-based ESLs resulted in HIs of 352 for the robin (insectivore), 207 for the robin (omnivore), 65 for 
the robin (herbivore), 3 for the montane shrew, 3 for the deer mouse, 91 for the earthworm, and 3 for the 
plant (Table H-5.4-116). The adjusted HI analysis of the robin using the LOAEL-based ESLs resulted in 
HIs of 6 for the robin (insectivore), 4 for the robin (omnivore), and approximately 1 for the robin 
(herbivore) (Table H-5.4-117). Mercury is the main COPEC contributing to the adjusted LOAEL-based HIs 
for the robin and the unadjusted LOAEL-based HI for the earthworm. Barium is the main COPEC 
contributing to the LOAEL-based HI for the plant. 

Barium was detected in all 29 samples in the 0.0−5.0 ft depth interval. The EPC of 306 mg/kg is within the 
range of soil background concentrations. The plant LOAEL-based ESL for barium is 260 mg/kg, which is 
similar to background concentrations (soil BV = 295 mg/kg and maximum soil background concentration 
is 410 mg/kg). Only 3 of 29 concentrations exceeded the maximum soil background concentration. This 
indicates that the potential for ecological risk to plants from barium is overestimated. 
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Mercury was detected in 23 of 29 samples in the 0.0−5.0 ft depth interval. The maximum concentration 
(233 mg/kg) biased the 95% UCL, as the next-highest concentration was 5 mg/kg (all concentrations 
besides the maximum were an order of magnitude below the EPC of 43.9 mg/kg). In addition, the 
mercury concentrations decreased with depth and downgradient of the maximum concentration, 
indicating very limited extent of the highest mercury contamination. The mercury concentration at location 
16-01439 (head of Martin Springs Canyon) was 0.96 mg/kg and does not pose a potential risk to 
ecological receptors. Mercury was also identified as a COPC in the downstream canyons investigations 
reaches (SS-1W and SS-2). The Water Canyon-Cañon de Valle Investigation Report (LANL 2011, 
207069, Table 8.1-31) found population area use adjustments indicated no potential risk and 
concentrations were bounded by previous avian study reaches. Therefore, no risks to avian populations 
were posed by mercury in the reaches downstream of the Shared Drainages.  

In addition, the Shared Drainages is a relatively small area of approximately 0.3 ha. The limited area of 
contamination indicates the soil invertebrate and plant communities as a whole are not impacted. Field 
observations made during the site visit found no indication of adverse effects from COPECs on the plant 
community (Attachment H-3).  

H-5.4.7.4 V-Site Subaggregate 

SWMU 16-017(v)-99 

The HIs for SWMU 16-017(v)-99 are greater than 1 for the earthworm and plant, with antimony, copper, 
lead, and zinc being the primary COPECs for the plant and copper and zinc being the primary COPECs 
for the earthworm. The HI analysis using LOAEL-based ESLs resulted in HIs of 0.5 for the earthworm and 
2 for the plant (Table H-5.4-118). 

Although the HI for the plant was approximately 2 (1.6), none of the COPECs contributing to this HI were 
individually greater than their respective LOAEL-ESLs. The EPCs for antimony, copper, lead, and zinc 
were the maximum detected concentrations of two samples in the 0.0−5.0 ft depth interval. If the means 
of the two samples were used as the EPCs, the plant LOAEL-based HI is approximately 1.  

In addition, SWMU 16-017(v)-99 is a small site with an area of approximately 0.0118 ha. The limited area 
of contamination indicates the plant community as a whole is not impacted. Field observations made 
during the site visit found no indication of adverse effects from COPECs on the plant community 
(Attachment H-3). The site is within a former industrially developed area, with some habitat available for 
ecological receptors, including plants. Therefore, the HI does not indicate potential risk to plants or other 
biota. 

AOC 16-024(m) 

The HI for AOC 16-024(m) is greater than 1 for the earthworm and plant, with acenaphthene, barium, 
cobalt, selenium, and vanadium being the primary COPECs for the plant and barium being the primary 
COPEC for the earthworm. The HI analysis using LOAEL-based ESLs resulted in HIs of approximately 1 
for the plant and 0.06 for the earthworm (Table H-5.4-119). 

Barium was detected in all 10 samples in the 0.0−5.0 ft depth interval. The EPC of 190 mg/kg is below the 
soil BV and within the range of soil background concentrations. The plant LOAEL-based ESL for barium 
is 260 mg/kg, which is similar to background concentrations (soil BV = 295 mg/kg and maximum soil 
background concentration is 410 mg/kg). Only 1 of 10 concentrations exceeded the tuff BV (no 
concentrations exceeded the soil BV). This indicates that the potential for ecological risk to plants from 
barium is overestimated. 
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Selenium was not detected in any of the samples in the 0.0−5.0 ft depth interval and the EPC 
(0.99 mg/kg) was the maximum detected concentration in the depth interval but below the soil BV 
(1.52 mg/kg). The only detection limit above the tuff BV in the 0.0−5.0 ft depth interval was 1.06 mg/kg; 
detection limits were similar for soil and tuff. Both the maximum detected concentration and the detection 
limit overestimate the potential exposure and risk to the plant. This indicates that the potential for 
ecological risk to plants from selenium is overestimated. 

Vanadium was detected in 1 of 10 samples in the 0.0−5.0 ft depth interval above the Qbt 2,3,4 BV (no 
concentrations exceeded the soil BV). The EPC (26.5 mg/kg) and the concentration above BV 
(29.7 mg/kg) are similar and are within the range of soil background concentrations. Therefore, the EPC 
overestimates the potential risk from vanadium to the plant.  

In addition, AOC 16-024(m) is a small site with an area of approximately 0.008 ha. The limited area of 
contamination indicates the plant community as a whole is not impacted. Field observations made during 
the site visit found no indication of adverse effects from COPECs on the plant community 
(Attachment H-3). The site is within a former industrially developed area, with some habitat available for 
ecological receptors, including plants. Therefore, the HI does not indicate potential risk to plants or other 
biota. 

SWMU 16-025(x) 

The HI for SWMU 16-025(x) is greater than 1 for the plant, with thallium and uranium being the primary 
COPECs. The HI analysis using LOAEL-based ESLs resulted in an HI of 3 for the plant 
(Table H-5.4-120), which is primarily related to thallium. 

Thallium was not detected in any of the six samples in the 0.0−5.0 ft depth interval and the EPC 
(1.4 mg/kg) was the maximum detection limit. The elevated detection limit was only reported for the three 
1997 samples; the detection limits for the 2009−2010 samples were below the soil BV (0.73 mg/kg). The 
plant LOAEL-based ESL for thallium is 0.5 mg/kg, which is less than the BV. This indicates that the 
potential for risk to the plants from thallium is overestimated. 

In addition, SWMU 16-025(x) is a small site with an area of approximately 0.0094 ha. The limited area of 
contamination indicates the plant community as a whole is not impacted. Field observations made during 
the site visit found no indication of adverse effects from COPECs on the plant community 
(Attachment H-3). The site is within a former industrially developed area, with some habitat available for 
ecological receptors, including plants. Therefore, the HI does not indicate potential risk to plants or other 
biota. 

SWMU 16-029(w) 

The HIs for SWMU 16-029(w) are greater than 1 for the earthworm and plant, with arsenic, nickel, and 
selenium being the primary COPECs for the plant and arsenic being the primary COPEC for the 
earthworm. The HI analysis using LOAEL-based ESLs resulted in HIs of 0.2 for the earthworm and 0.3 for 
the plant (Table H-5.4-121). 

SWMU 16-029(x) 

The HIs for SWMU 16-029(x) are equivalent to or greater than 1 for the robin (insectivore), deer mouse, 
earthworm, and plant, with antimony, barium, manganese, nickel, selenium, and di-n-butylphthalate being 
the primary COPECs for one or several receptors. The HI analysis using LOAEL-based ESLs resulted in 
HIs of 4 for the robin (insectivore), 2 for the deer mouse, 0.2 for the earthworm, and 2 for the plant 
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(Table H-5.4-122). The adjusted HI analysis of the robin (insectivore) using the LOAEL-based ESLs 
resulted in HIs of 0.07 for the robin (insectivore) and 0.2 for the deer mouse (Table H-5.4-123). Barium 
and manganese are the main COPECs contributing to the LOAEL-based HI for the plant. 

Barium was detected in all 45 samples in the 0.0−5.0 ft depth interval. The EPC of 195 mg/kg is below the 
soil BV and within the range of soil background concentrations. The plant LOAEL-based ESL for barium 
is 260 mg/kg, which is similar to background concentrations (soil BV = 295 mg/kg and maximum soil 
background concentration is 410 mg/kg). Only 2 of 45 concentrations in the 0.0−5.0 ft depth interval 
exceeded the maximum soil background concentration. Manganese was detected in all 45 samples in the 
0.0−5.0 ft depth interval. The EPC of 464 mg/kg is below the soil and Qbt 2,3,4 BVs and within the ranges 
of the background concentrations. Only 5 of 45 concentrations were above the soil BV and none of the 
concentrations were above the maximum soil background concentration (1100 mg/kg). The plant LOAEL-
based ESL for manganese is also 1100 mg/kg. This indicates that the potential for ecological risk to 
plants from barium and manganese is overestimated. 

In addition, field observations made during the site visit found no indication of adverse effects from 
COPECs on the plant community (Attachment H-3). The site is within a former industrially developed 
area, with some habitat available for ecological receptors, including plants. Therefore, the HI does not 
indicate potential risk to plants or other biota. 

SWMU 16-034(m) 

The HIs for SWMU 16-034(m) are greater than 1 for the earthworm and plant, with antimony, copper, 
lead, and zinc being the primary COPECs for the plant and copper and zinc being the primary COPECs 
for the earthworm. The HI analysis using LOAEL-based ESLs resulted in HIs of approximately 4 for the 
earthworm and the plant (Table H-5.4-124), with copper and zinc being the primary COPECs for the plant 
and earthworm. 

Copper was detected in all eight samples the 0.0−5.0 ft depth interval and the EPC (1470 mg/kg) was 
biased high by the maximum concentration of 2180 mg/kg. The next-highest copper concentration was 
71.5 mg/kg. The earthworm and plant LOAEL-based ESLs for copper are 490 mg/kg and 530 mg/kg, 
which are substantially greater than seven of the eight site concentrations. Therefore, the potential risks 
from copper are overestimated. 

Zinc was detected in all eight samples in the 0.0−5.0 ft depth interval and the EPC (751 mg/kg) was 
biased high by the maximum concentration of 1070 mg/kg. The next-highest zinc concentration was 
190 mg/kg (four of the seven concentrations above the soil BV were below the maximum soil background 
concentration [75.5 mg/kg]). The earthworm and plant LOAEL-based ESLs for zinc are 930 mg/kg and 
810 mg/kg, which are substantially greater than seven of the eight site concentrations and comparable to 
the maximum concentration. Therefore, the potential risks from zinc are overestimated. 

In addition, SWMU 16-034(m) is a small site with an area of approximately 0.01 ha. The limited area of 
contamination indicates the soil invertebrate and plant communities as a whole are not impacted. Field 
observations made during the site visit found no indication of adverse effects from COPECs on the plant 
community (Attachment H-3). The site is within a former industrially developed area, with some habitat 
available for ecological receptors, including plants. Therefore, the HI does not indicate potential risk to 
plants or other biota. 
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SWMU 16-034(n) 

The HIs for SWMU 16-034(n) are equivalent to or greater than 1 for the robin (all feeding guilds), 
earthworm, and plant, with lead, mercury, and zinc being the primary COPECs for one or several 
receptors. The HI analysis using LOAEL-based ESLs resulted in HIs of 1280 for the robin (insectivore), 
755 for the robin (omnivore), 237 for the robin (herbivore), 332 for the earthworm, and 3 for the plant 
(Table H-5.4-125). The adjusted HI analysis of the robin (all feeding guilds) using the LOAEL-based ESLs 
resulted in HIs of 0.7 for the robin (insectivore), 0.4 for the robin (omnivore), and 0.1 for the robin 
(herbivore) (Table H-5.4-126). Mercury is the main COPEC contributing to the LOAEL-based HIs for the 
earthworm and plant. 

Mercury was detected in six of six samples in the 0.0−5.0 ft depth interval and the EPC was the maximum 
concentration of 166 mg/kg (next highest concentration was 35 mg/kg followed by 4.32 mg/kg). The 95% 
UCL based on the six samples is 88.8 mg/kg, which results in HIs of 178 for the earthworm and 
approximately 1 for the plant. The 95% UCL is also biased by the maximum concentration. Therefore, the 
potential for risks to earthworms and plants from mercury are overestimated. 

In addition, SWMU 16-034(n) is a small site with an area of approximately 0.01 ha. The limited area of 
contamination indicates the soil invertebrate and plant communities as a whole are not impacted. Field 
observations made during the site visit found no indication of adverse effects from COPECs on the plant 
community (Attachment H-3). The site is within a former industrially developed area, with some habitat 
available for ecological receptors, including plants. Therefore, the HI does not indicate potential risk to 
plants or other biota. 

AOC C-16-068 

The HIs for AOC C-16-068 are greater than 1 for the earthworm and plant, with antimony, copper, lead, 
and zinc being the primary COPECs for the plant and copper, mercury, and zinc being the primary 
COPECs for the earthworm. The HI analysis using LOAEL-based ESLs resulted in HIs of 3 for the 
earthworm and 0.5 for the plant (Table H-5.4-127), with mercury being the primary COPEC for the 
earthworm. 

Mercury was detected in five of five samples in the 0.0−5.0 ft depth interval and the EPC was the 
maximum detected concentration of 1.32 mg/kg (next highest concentration was 0.485 mg/kg). Two of 
five concentrations were above the BV, one concentration was similar to the BV, and the other 
concentrations were below the BV. The maximum detected concentration is bounded laterally, indicating 
limited extent of mercury at the maximum concentration. The 95% UCL based on the five samples is 
0.92 mg/kg, which results in an HI of approximately 2 for the earthworm. Therefore, the potential for risk 
to earthworms from mercury is overestimated. 

In addition, AOC C-16-068 is a small site with an area of approximately 0.002 ha. The limited area of 
contamination indicates the soil invertebrate population as a whole is not impacted. Field observations 
made during the site visit found no indication of adverse effects from COPECs on the plant community 
(Attachment H-3). The site is within a former industrially developed area, with some habitat available for 
ecological receptors, including plants. Therefore, the HI does not indicate potential risk to plants or other 
biota. 

AOC C-16-074 

The HIs for AOC C-16-074 are greater than 1 for the earthworm and plant, with barium, copper, nickel, 
selenium, and silver being the primary COPECs for the plant and barium, copper, nickel, and selenium 
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being the primary COPEC for the earthworm. The HI analysis using LOAEL-based ESLs resulted in HIs of 
0.1 for the earthworm and 0.7 for the plant (Table H-5.4-128). 

Courtyard Periphery Area  

The HIs for the Courtyard Periphery Area are equivalent to or greater than 1 for the robin (insectivore), 
earthworm, and plant, with arsenic, barium, copper, selenium, zinc, di-n-butylphthalate, and RDX being 
the primary COPECs for one or several receptors. The HI analysis using LOAEL-based ESLs resulted in 
HIs of 9 for the robin (insectivore), 0.9 for the earthworm, and approximately 1 for the plant 
(Table H-5.4-129). The adjusted HI analysis of the robin (insectivore) using the LOAEL-based ESLs 
resulted in an HI of 0.1 for the robin (insectivore) (Table H-5.4-130). 

Barium was detected all 30 samples in the 0.0−5.0 ft depth interval and the EPC of 188 mg/kg was biased 
high by the maximum concentration of 885 mg/kg. The EPC is below the soil BV and within the range of 
soil background concentrations. The other barium concentrations above BV were approximately an order 
of magnitude below the maximum concentration and the 95% UCL. The plant LOAEL-based ESL is 
260 mg/kg, which is greater than 29 of the 30 site concentrations and similar to background 
concentrations. Therefore, the potential risk to the plant from barium is overestimated. 

In addition, field observations made during the site visit found no indication of adverse effects from 
COPECs on the plant community (Attachment H-3). The site is within a former industrially developed 
area, with some habitat available for ecological receptors, including plants. Therefore, the HI does not 
indicate potential risk to plants or other biota. 

H-5.4.8 Chemicals without ESLs 

Several COPECs do not have ESLs for any receptor in version 3.3 of the ECORISK Database (LANL 
2015, 600921). In an effort to address this uncertainty and to provide a quantitative assessment of 
potential ecological risk, several online toxicity database searches were conducted to determine if any 
relevant toxicity information is available. The online searches of the following databases were conducted: 
EPA Ecotox Database, EPA Office of Pesticide Programs Aquatic Life Benchmarks, U.S. Army Corps of 
Engineers / EPA Environmental Residue Effects, California Cal/Ecotox Database, Pesticide Action 
Network Pesticide Database, U.S. Army Wildlife Toxicity Assessment Program, U.S. Department of 
Agriculture Integrated Pesticide Management Database, American Bird Conservancy Pesticide Toxicity 
Database, and Oak Ridge National Laboratory Risk Assessment Information System. Some COPECs 
without ESLs do not have chemical-specific toxicity data or surrogate chemicals to be used in the 
screening assessments and cannot be assessed quantitatively for potential ecological risk. Most of these 
COPECs were infrequently detected across the S-Site Aggregate Area. 

Toxicity data are not available for calcium, iron, magnesium, perchlorate, 3,5-dinitroaniline, aniline, 
bromomethane, n-butylbenzene, 1,2-dibromoethane, 2,4-dimethylphenol, ethylbenzene, 
4-isopropyltoluene, 4-methylphenol, 4-nitroaniline, TATB, 1,1,2-trichloro-1,2,2-trifluoroethane, 
1,2,4-trimethylbenzene, tris(o-cresyl)phosphate, 1,2-xylene, and 1,3-xylene+1,4-xylene. Surrogates are 
used based on structural similarity, and other information is used to evaluate their potential toxicity. 

Calcium was identified as a COPC from 0.0−5.0 ft at 17 sites. As presented in Table H-4.4-1, 
concentrations of calcium are substantially less than the NMED essential nutrient SSLs. Therefore, 
calcium is eliminated as a COPEC. 

Iron was identified as a COPC from 0.0−5.0 ft at 9 sites. The concentrations ranged from 14,800 mg/kg to 
39,500 mg/kg in comparison with the maximum soil background concentration of 36,000 mg/kg. The 
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maximum iron concentration is also approximately one-third the NMED residential SSL (54,800 mg/kg). 
Therefore, iron is eliminated as a COPEC. 

Magnesium was identified as a COPC from 0.0−5.0 ft at six sites. The concentrations ranged from 
2070 mg/kg to 4500 mg/kg. As presented in Table H-4.4-1, concentrations of magnesium are 
substantially less than the NMED essential nutrient SSLs. Therefore, magnesium is eliminated as a 
COPEC. 

Perchlorate was identified as a COPC from 0.0−5.0 ft at 24 sites. The concentrations at these sites 
ranged from 0.000624 to 0.0917 mg/kg. The NMED residential SSL for perchlorate is 54.5 mg/kg, 
indicating that potential toxicity is low. Because of the potential low toxicity and because perchlorate was 
infrequently detected at the sites, perchlorate is eliminated as a COPEC.  

Dinitroaniline[3,5-] was identified as a COPC from 0.0−5.0 ft at three sites. The concentrations ranged 
from 0.0078 to 0.366 mg/kg. The compound is structurally similar to 1,3,5-trinitrobenzene, which has a 
minimum ESL of 10 mg/kg for the earthworm. Using the minimum ESL to screen 3,5-dinitroaniline results 
in a maximum HQ of 0.04. Because this HQ is less than 0.3, 3,5-dinitroaniline is eliminated as a COPEC. 

Aniline was identified as a COPC from 0.0−5.0 ft at two sites. The concentrations ranged from 0.082 to 
0.15 mg/kg. The compound is structurally similar to nitrobenzene, which has a minimum ESL of 2.2 mg/kg 
for the earthworm. Using the minimum ESL to screen aniline results in a maximum HQ of 0.07. Because 
this HQ is less than 0.3, aniline is eliminated as a COPEC. 

Bromomethane was identified as a COPC from 0.0−5.0 ft at one site at a concentration of 0.00118 mg/kg. 
The NMED residential SSL for bromomethane is 17.7 mg/kg, indicating that potential toxicity is low. 
Because of the potential low toxicity and because bromomethane is infrequently detected, bromomethane 
is eliminated as a COPEC. 

Butylbenzene[n-] was identified as a COPC from 0.0−5.0 ft at two sites. The concentrations ranged from 
0.00084 to 0.002 mg/kg. The minimum ESL for benzene (24 mg/kg for the deer mouse) is used to screen 
the n-butylbenzene and results in a maximum HQ of 0.00008. Because this HQ is less than 0.3, 
n-butylbenzene is eliminated as a COPEC. 

Dibromoethane[1,2-] was identified as a COPC from 0.0−5.0 ft at one site at a concentration of 
0.000953 mg/kg. The EPA regional residential SSL for 1,2-dibromoethane is 0.36 mg/kg, indicating that 
potential toxicity is high. Because the concentration is several orders of magnitude below the EPA SSL 
and because 1,2-dibromoethane is infrequently detected, 1,2-dibromomethane is eliminated as a 
COPEC. 

Dimethylphenol[2,4-] was identified as a COPC from 0.0−5.0 ft at one site at a concentration of 
0.29 mg/kg. The compound is structurally similar to 2-methylphenol, which has a minimum ESL of 
0.67 mg/kg for the plant. Using the minimum ESL to screen 2,4-dimethylphenol results in a maximum HQ 
of 0.4. The plant LOAEL-ESL for 2-methylphenol is 7 mg/kg, which results in an HQ of 0.04. Because this 
HQ is less than 0.3, 2,4-dimethylphenol is eliminated as a COPEC. 

Ethylbenzene was identified as a COPC from 0.0−5.0 ft at one site at a concentration of 0.000556 mg/kg. 
The minimum ESL for benzene (24 mg/kg for the deer mouse) is used to screen the ethylbenzene 
concentrations and results in a maximum HQ of 0.00002. Because this HQ is less than 0.3, ethylbenzene 
is eliminated as a COPEC. 

Isopropyltoluene[4-] was identified as a COPC from 0.0−5.0 ft at 20 sites. The concentrations ranged from 
0.000429 to 0.0506 mg/kg. The minimum ESL for toluene (23 mg/kg for the shrew) is used to screen 
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4-isopropyltoluene and results in a maximum HQ of 0.02. Because this HQ is less than 0.3, 
4-isopropyltoluene is eliminated as a COPEC. 

Methylphenol[4-] was identified as a COPC from 0.0−5.0 ft at one site at a concentration of 0.38 mg/kg. 
The compound is structurally similar to 4-methylphenol, which has a minimum ESL of 0.67 mg/kg for the 
plant. Using the minimum ESL to screen 2-methylphenol results in a maximum HQ of 0.6. The plant 
LOAEL-ESL for 2-methylphenol is 7 mg/kg, which results in an HQ of 0.05. Because this HQ is less than 
0.3, 4-methylphenol is eliminated as a COPEC. 

Nitroaniline[4-] was identified as a COPC from 0.0−5.0 ft at one site at a concentration of 0.68 mg/kg. The 
minimum ESL for 2-nitroaniline (5.4 mg/kg for the deer mouse) is used to screen 4-nitroaniline and results 
in a maximum HQ of 0.1. Because this HQ is less than 0.3, 4-nitroaniline is eliminated as a COPEC. 

TATB was identified as a COPC from 0.0−5.0 ft at 13 sites. The concentrations ranged from 0.504 mg/kg 
to 34.7 mg/kg. Trinitrobenzene[1,3,5-] is used as a surrogate based on structural similarity. The minimum 
ESL for 1,3,5-trinitrobenzene (10 mg/kg for the earthworm) is used to screen TATB and results in a 
maximum HQ of approximately 3. The earthworm LOAEL-ESL for 1,3,5-trinitrobenzene is 28 mg/kg and 
results in a maximum HQ of approximately 1 using the overall maximum detected concentration. The 
potential risk to the earthworm is overestimated by the overall maximum detected concentration. TATB is 
eliminated as a COPEC. 

Trichloro-1,2,2-trifluoroethane[1,1,2-] was identified as a COPC from 0.0−5.0 ft from 0.0−5.0 ft at two 
sites. The concentrations ranged from 0.003 mg/kg to 0.0063 mg/kg. The NMED residential SSL for 
1,1,2-trichloro-1,2,2-trifluoroethane is 50,800 mg/kg, indicating that potential toxicity is very low. Because 
of the potential very low toxicity and because 1,1,2-trichloro-1,2,2-trifluoroethane was infrequently 
detected (detected once at each site), 1,1,2-trichloro-1,2,2-trifluoroethane is eliminated as a COPEC. 

Trimethylbenzene[1,2,4-] was identified as a COPC from 0.0−5.0 ft at four sites. The concentrations 
ranged from 0.000433 to 0.0034 mg/kg. The minimum ESL for benzene (24 mg/kg for the deer mouse) is 
used to screen 1,2,4-trimethylbenzene and results in a maximum HQ of 0.0001. Because this HQ is less 
than 0.3, 1,2,4-trimethylbenzene is eliminated as a COPEC. 

Tris(o-cresyl)phosphate was identified as a COPC from 0.0−5.0 ft at two sites. The concentrations ranged 
from 0.329 to 0.83 mg/kg. The compound is structurally similar to and is an isomer of tricresyl phosphate. 
The EPA residential SSL for tricresyl phosphate is 5800 mg/kg, indicating that potential toxicity is very 
low. Because of the potential very low toxicity and because tris(o-cresyl)phosphate was infrequently 
detected at these sites (total of 3 detections in 0.0−5.0 ft), tris(o-cresyl)phosphate is eliminated as a 
COPEC. 

Xylene[1,2-] was identified as a COPC from 0.0−5.0 ft at two sites. The concentration was 0.000398 
mg/kg at both sites. The minimum ESL for total xylene (1.4 mg/kg for the shrew) is used to screen the 
1,2-xylene concentrations and results in a maximum HQ of 0.0003. Because this HQ is less than 0.3, 
1,2-xylene is eliminated as a COPEC. 

Xylene[1,3-]+1,4-xylene was identified as a COPC from 0.0−5.0 ft at three sites. The concentrations 
ranged from 0.000377 to 0.000745 mg/kg. The minimum ESL for total xylene (1.4 mg/kg for the shrew) is 
used to screen the 1,3-xylene+1,4-xylene concentrations and results in a maximum HQ of 0.0005. 
Because this HQ is less than 0.3, 1,3-xylene+1,4-xylene is eliminated as a COPEC. 
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H-5.5 Interpretation of Ecological Risk-Screening Results 

H-5.5.1 Receptor Lines of Evidence 

Based on the ecological risk-screening assessments, several COPECs (including COPECs without an 
ESL) were identified for the S-Site Aggregate Area sites. Receptors were evaluated using several lines of 
evidence: minimum ESL comparisons, HI analyses, potential effects to populations (individuals for T&E 
species), LOAEL analyses, and the relationship of detected concentrations and detection limits to 
background concentrations. 

Plant 

 Initial screening using the minimum ESLs eliminated a number of COPECs because the HQs for 
all of the receptors, including the plant, were less than 0.3. 

 The HIs were greater than 1 for the plant at all sites, except at SWMUs  , 16-025(d2), 16-031(h), 
16-001(e), and 16-017(w)-99, AOCs 16-024(a), 16-024(u), 16-024(n), C-16-050, and C-16-060, 
and the Liquid Waste Trunk Line. 

 The HI analyses using the LOAEL-based ESL resulted in HIs less than or equivalent to 1 for the 
plant at all sites, except at SWMUs 11-005(b), 11-006(c), 16-026(b), 16-026(c), 16-026(d), 
16-026(e), 16-029(a), 16-017(v)-99, 16-025(x), 16-029(x), 16-034(m), and 16-034(n), 
AOC 16-024(m), and the Shared Drainages.  

 Field observations made during the site visits found no indication of adverse effects on the plant 
community from COPECs. In addition, the areas in and/or around the sites are industrially 
developed with many structures, roads, and other paved areas present and do not provide good-
quality habitat. 

 As discussed in section H-5.4.7, the potential risks to the plant are overestimated and/or are not 
representative of the sites. 

These lines of evidence support the conclusion that no potential ecological risk to the plants exists at the 
S-Site Aggregate Area. 

Earthworm (Invertebrate) 

 Initial screening using the minimum ESLs eliminated a number of COPECs because the HQs for 
all of the receptors, including the earthworm, were less than 0.3. 

 The HIs were greater than or equivalent to 1 for the earthworm at all sites, except at 
SWMUs 11-011(d), 16-025(d2), 16-003(f), 16-004(f), 16-026(z), 16-017(w)-99, and 16-025(x), 
AOCs C-11-002, C-16-050, C-16-060, 16-024(a), 16-024(n), and 16-024(u), and the Liquid Waste 
Trunk Line.  

 The HI analyses using the LOAEL-based ESL resulted in HIs less than or equivalent to 1 for the 
earthworm at all sites except at SWMUs 16-001(e), 16-026(b), 16-026(d), 16-026(e), 16-029(a), 
16-034(m), and 16-034(n), AOC C-16-068, and the Shared Drainages. 

 As discussed in section H-5.4.7, the potential risks to the earthworm are overestimated and/or are 
not representative of the sites. 

These lines of evidence support the conclusion that no potential ecological risk to the earthworm exists at 
the S-Site Aggregate Area. 
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Montane Shrew (Insectivore) 

 Initial screening using the minimum ESLs eliminated a number of COPECs because the HQs for 
all of the receptors, including the shrew, were less than 0.3. 

 The HIs were greater than 1 for the shrew at all sites, except at SWMUs  16-025(d2), 16-003(f), 
and 16-017(w)-99, AOCs 16-024(u) and C-16-050, and the Liquid Waste Trunk Line, which had 
HIs less than 1. 

 The HIs were adjusted by the PAUF, which is the ratio of the site area to the shrew’s population 
area. The adjusted HIs were less than 1 for the shrew at all sites except the Shared Drainages, 
which had an HI equivalent to 1. 

 The LOAEL-based ESL analyses adjusted by the PAUF resulted in HIs less than 1 for the shrew 
for the Shared Drainages. 

These lines of evidence support the conclusion that no potential ecological risk to the montane shrew 
exists at the S-Site Aggregate Area. 

Deer Mouse (Omnivore) 

 Initial screening using the minimum ESLs eliminated a number of COPECs because the HQs for 
all of the receptors, including the deer mouse, were less than 0.3. 

 The HIs were greater than or equivalent to 1 for the deer mouse at all sites, except at 
SWMUs 16-025(d2), 16-003(f), and 16-017(w)-99, AOCs 16-024(u), C-16-050, and C-16-060, 
and the Liquid Waste Trunk Line, which had HIs less than 1. 

 The HIs were adjusted by the PAUF, which is the ratio of the site area to the deer mouse’s 
population area. The adjusted HIs were less than 1 for the deer mouse at all sites, except at 
SWMU 13-001 and the Shared Drainages, which had HIs greater than 1. 

 The LOAEL-based ESL analyses adjusted by the PAUF resulted in HIs less than 1 for the deer 
mouse for SWMU 13-001 and the Shared Drainages. 

These lines of evidence support the conclusion that no potential ecological risk to the deer mouse exists 
at the S-Site Aggregate Area. 

Desert Cottontail (Herbivore) 

 Initial screening using the minimum ESLs eliminated a number of COPECs because the HQs for 
all of the receptors, including the cottontail, were less than 0.3. 

 The HIs were equivalent to or greater than 1 for the cottontail at all sites except 
SWMUs 16-025(d2), 16-001(e), 16-003(f), 16-017(w)-99, 16-025(x), and 16-029(w), 
AOCs C-16-050, C-16-060, C-16-074, 16-024(a), 16-024(n), and 16-024(u), and the Liquid Waste 
Trunk Line. 

 The HIs were adjusted by the PAUF, which is the ratio of the site area to the cottontail’s 
population area. The adjusted HIs were less than 1 for the cottontail at all sites. 

These lines of evidence support the conclusion that no potential ecological risk to the cottontail exists at 
the S-Site Aggregate Area. 
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Red Fox (Carnivore) 

 Initial screening using the minimum ESLs eliminated a number of COPECs because the HQs for 
all of the receptors, including the fox, were less than 0.3.  

 The HIs were greater than or equivalent to 1 for the red fox at SWMU 16-034(n) and the Shared 
Drainages. 

 The HIs were adjusted by the PAUF, which is the ratio of the site area to the red fox’s population 
area. The adjusted HIs were less than 1 for the red fox at all sites. 

These lines of evidence support the conclusion that no potential ecological risk to the red fox exists at the 
S-Site Aggregate Area. 

Robin (All Feeding Guilds) 

 Initial screening using the minimum ESLs eliminated a number of COPECs because the HQs for 
all of the receptors, including the robin, were less than 0.3. 

 The HIs were greater than or equivalent to 1 for the robin (all feeding guilds) at all sites, except at 
SWMUs, 16-025(d2), 16-003(f), and 16-017(w)-99 and AOCs 16-024(a) and 16-024(u), which 
had HIs less than 1. 

 The HIs were adjusted by the PAUF, which is the ratio of the site area to the robin’s population 
area. The adjusted HIs were less than 1 for the robin at all sites except at SWMUs 13-001, 
16-034(n), and 16-029(x) and the Shared Drainages (all feeding guilds), and the Courtyard 
Periphery Area (insectivore). 

 The LOAEL-based ESL analyses adjusted by the PAUF resulted in HIs less than or equivalent to 
1 for the robin (insectivore and omnivore) at SWMUs 13-001, 16-029(x), and 16-034(n), and the 
Courtyard Periphery Area. 

 The maximum mercury concentration (233 mg/kg) in the Shared Drainages biased the 95% UCL 
high, as the next-highest concentration was 5 mg/kg (all concentrations besides the maximum 
were an order of magnitude below the EPC). In addition, the mercury concentrations decreased 
with depth and downgradient of the maximum concentration, indicating very limited extent of the 
maximum. The mercury concentration at location 16-01439 (head of Martin Springs Canyon) was 
0.96 mg/kg and does not pose a potential risk to the robin. 

These lines of evidence support the conclusion that no potential ecological risk to the robin (all feeding 
guilds) exists at the S-Site Aggregate Area. 

Kestrel (Intermediate Carnivore) 

 Initial screening using the minimum ESLs eliminated a number of COPECs because the HQs for 
all of the receptors, including the kestrel (intermediate carnivore), were less than 0.3.  

 The HIs were greater than or equivalent to 1 for the kestrel (intermediate carnivore) at all sites, 
except at SWMUs 16-025(d2), 16-003(f), 16-026(z), 16-025(x), and 16-017(w)-99 and 
AOCs 16-024(a), 16-024(n), and 16-024(u), which had HIs less than 1. 

 The HIs were adjusted by the PAUF, which is the ratio of the site area to the kestrel’s population 
area. The adjusted HIs were less than 1 for the kestrel (intermediate carnivore) for all sites. 
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These lines of evidence support the conclusion that no potential ecological risk to the kestrel 
(intermediate carnivore) exists at the S-Site Aggregate Area. 

Kestrel (Top Carnivore) 

 Initial screening using the minimum ESLs eliminated a number of COPECs because the HQs for 
all of the receptors, including the kestrel (top carnivore), were less than 0.3.  

 The HIs were greater than or equivalent to 1 for the kestrel (top carnivore) at all sites, except at 
SWMUs 11-006(c), 11-011(b), 11-011(d), 13-002, 16-004(d), 16-004(f),  16-025(d2), 16-003(e), 
16-003(f), 16-026(b), 16-026(c), 16-026(d), 16-026(z), 16-017(v)-99, 16-025(x), 16-029(w), 
16-029(x) , and 16-017(w)-99, AOCs 16-024(a), 16-024(m), 16-024(n), and 16-024(u), and the 
Liquid Waste Trunk Line, which had HIs less than 1. 

 The HIs were adjusted by the PAUF, which is the ratio of the site area to the kestrel’s population 
area. The adjusted HIs were less than 1 for the kestrel (top carnivore) for all sites. 

 The kestrel (top carnivore) is a surrogate for the Mexican spotted owl. The HIs were adjusted by 
the Mexican spotted owl AUFs. The adjusted HIs were less than 1 at all sites. 

These lines of evidence support the conclusion that no potential ecological risks to the kestrel (top 
carnivore) and the Mexican spotted owl exist at the S-Site Aggregate Area. 

H-5.5.2 COPECs with No ESLs 

COPECs without ESLs were eliminated based on comparisons to surrogate ESLs or human health SSLs. 
The analysis of COPECs without ESLs supports the conclusion that no potential ecological risk to 
receptors exists at the S-Site Aggregate Area. 

H-5.5.3 Summary 

COPECs with no ESLs were not evaluated for each receptor. All COPECs without ESLs were eliminated 
based on comparisons to surrogate ESLs, human health SSLs, and background concentrations. The 
analysis of COPECs with no ESLs supports the conclusion that no potential ecological risk to receptors 
exists at the S-Site Aggregate Area. 

H-6.0 CONCLUSIONS 

H-6.1 Human Health Risk 

SWMUs 16-004(a), 16-004(b), 16-004(c), 16-004(d), 16-003(e), 16-003(f), 16-003(g), 16-029(b), and 
16-029(c), were not evaluated for the industrial scenario because no samples were collected in the depth 
interval of 0.0–1.0 ft. There are no potential unacceptable risks for any of the sites evaluated under the 
industrial scenario. The total excess cancer risks and HIs for the industrial scenario were equivalent to or 
less than the target risk levels.  

SWMUs 16-004(a), 16-004(b), and 16-004(c) were not evaluated for the residential scenario because no 
samples were collected in the depth interval of 0.0–10.0 ft. Five sites had total excess cancer risks above 
the 1 × 10–5 target risk level, and six sites had HIs above 1 for the residential scenario. Excess cancer 
risks at SWMUs 16-003(f) and 16-029(w) (arsenic), SWMU 16-026(e) (arsenic, chromium, and RDX), 
SWMU 16-029(a) (arsenic and RDX), and the Courtyard Periphery Area (arsenic and PAHs) were greater 
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than the 1 × 10–5 target risk level. The HIs at SWMU 16-003(f) (cobalt and thallium), SWMU 16-026(e) 
(cobalt), SWMU 16-029(a) (HMX and TNT), the Shared Drainages (mercury and TNT), 
SWMU 16-017(v)-99 (lead), and SWMU 16-034(n) (mercury) were greater than 1. The remaining sites 
had total excess cancer risks and HIs for the residential scenario below the target risk levels.  

The recreational scenario was evaluated for the Shared Drainages and the Courtyard Periphery Area. 
There are no potential unacceptable risks under the recreational scenario with the total excess cancer 
risks and HIs below the target risk levels. None of these sites had any radionuclide COPCs identified.  

The total doses for the industrial and residential scenarios were below the DOE target dose limit of 
25 mrem/yr at all sites where evaluated. The total doses were equivalent to total risks ranging from 
3 × 10–9 to 5 × 10–6 for the industrial scenario and from 4 × 10–9 to 2 × 10–5 for the residential scenario, 
based on conversion from dose using RESRAD Version 7.0.  

Sites at TA-11, TA-13, and TA-16 are not accessible by the public and are not planned for release by 
DOE in the foreseeable future. Therefore, an as low as reasonably achievable (ALARA) evaluation for 
radiological exposure to the public is not currently required. Should DOE’s plans for releasing these areas 
change, an ALARA evaluation will be conducted at that time. The Laboratory addresses considerations 
for radiation exposures to workers under the Laboratory’s occupational radiological protection program in 
compliance with 10 Code of Federal Regulations 835. The Laboratory’s radiation protection program 
implements ALARA and consists of the following elements: management commitment, training, design 
review, radiological work review, performance assessments, and documentation. 

H-6.2 Ecological Risk 

Based on evaluations of the minimum ESLs, HI analyses, potential effects to populations (individuals for 
T&E species), LOAEL analyses, and COPECs without ESLs, no potential ecological risks to the 
earthworm, plant, American robin, American kestrel, deer mouse, montane shrew, desert cottontail, red 
fox, and Mexican spotted owl exist for the S-Site Aggregate Area sites.  
(EPA 1996, 064708) (EPA 2011, 208374) (EPA 2007, 600228) 
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Figure H-3.1-1 Conceptual site model for the S-Site Aggregate Area 
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H. DO NOT DELETE 
Table H-2.3-1 

 EPCs at SWMU 11-005(a) for the Industrial Scenario 

COPC 
Number of 
Analyses 

Number of 
Detects 

Minimum 
Concentration 

Maximum 
Concentration Distribution EPC EPC Method 

Inorganic Chemicals (mg/kg)        

Antimony 5 1 1.14(U) 3.98 n/a* 3.98 Maximum detected concentration 

Chromium (Total) 5 5 2.5 189 n/a 189 Maximum detected concentration 

Copper 5 5 1.47 34.6 n/a 34.6 Maximum detected concentration 

Cyanide (Total) 5 3 0.276(U) 4.03 n/a 4.03 Maximum detected concentration 

Lead 5 5 1.49 222 n/a 222 Maximum detected concentration 

Mercury 5 4 0.00648 0.362 n/a 0.362 Maximum detected concentration 

Selenium 5 0 1.06(U) 1.57(U) n/a 1.57(U) Maximum detection limit 

Silver 5 5 0.364 60.5 n/a 60.5 Maximum detected concentration 

Organic Chemicals (mg/kg)        

Acetone 5 1 0.00296 0.00725(UJ) n/a 0.00296 Maximum detected concentration 

Methylene chloride 5 2 0.0047 0.00618(U) n/a 0.00528 Maximum detected concentration 

Radionuclides (pCi/g)        

Americium-241 5 1 0.00328(U) 0.0427 n/a 0.0427 Maximum detected concentration 

Plutonium-239/240 5 3 0.000464(U) 0.193 n/a 0.193 Maximum detected concentration 

Uranium-234 5 5 1.09 3.92 n/a 3.92 Maximum detected concentration 

Uranium-235/236 5 5 0.0789 0.226 n/a 0.226 Maximum detected concentration 

Uranium-238 5 5 1.16 3.78 n/a 3.78 Maximum detected concentration 

Note: Data qualifiers are defined in Appendix A. 

*n/a = Not applicable. 
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Table H-2.3-2 

 EPCs at SWMU 11-005(a) for the Residential Scenario 

COPC 
Number of 
Analyses 

Number of 
Detects 

Minimum 
Concentration 

Maximum 
Concentration Distribution EPC EPC Method 

Inorganic Chemicals (mg/kg)        

Antimony 23 2 0.864 3.98 n/a* 3.98 Maximum detected concentration 

Chromium (Total) 23 23 2.4 189 Nonparametric 50.8 95% Chebyshev (Mean, Sd) 

Copper 23 23 1.4 34.6 Nonparametric 11.2 95% Chebyshev (Mean, Sd) 

Cyanide (Total) 23 5 0.131 4.03 Gamma 0.676 95% KM (t) 

Lead 23 23 1.22 222 Nonparametric 56.4 95% Chebyshev (Mean, Sd) 

Mercury 23 17 0.00648 0.362 Gamma 0.136 95% KM (Chebyshev) 

Selenium 23 0 0.949(U) 1.57(U) n/a 1.57(U) Maximum detection limit 

Silver 23 20 0.112 60.5 Lognormal 21.5 95% KM (Chebyshev) 

Organic Chemicals (mg/kg)        

Acetone 23 3 0.00243(U) 0.00931(U) n/a 0.0058 Maximum detected concentration 

HMX 23 1 0.438 0.5(U) n/a 0.438 Maximum detected concentration 

Methylene chloride 23 2 0.0047 0.00618(U) n/a 0.00528 Maximum detected concentration 

RDX 23 1 0.5(U) 0.592 n/a 0.592 Maximum detected concentration 

Radionuclides (pCi/g)        

Americium-241 23 1 −0.00601(U) 0.0427 n/a 0.0427 Maximum detected concentration 

Plutonium-239/240 23 3 −0.00061(U) 0.193 n/a 0.193 Maximum detected concentration 

Uranium-234 23 23 0.88 3.92 Nonparametric 1.54 95% Student's-t 

Uranium-235/236 23 18 0.0203(U) 0.226 Lognormal 0.0937 95% KM (BCA) 

Uranium-238 23 23 0.801 3.78 Nonparametric 1.54 95% Student's-t 

Note: Data qualifiers are defined in Appendix A. 

*n/a = Not applicable. 
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Table H-2.3-3 

 EPCs at SWMU 11-005(a) for the Ecological Receptors 

COPC 
Number of 
Analyses 

Number of 
Detects 

Minimum 
Concentration 

Maximum 
Concentration Distribution EPC EPC Method 

Inorganic Chemicals (mg/kg)        

Antimony 13 1 0.977(U) 3.98 n/a* 3.98 Maximum detected concentration 

Chromium (Total) 13 13 2.4 189 Nonparametric 83.4 95% Chebyshev (Mean, Sd) 

Copper 13 13 1.4 34.6 Lognormal 10.7 95% Jackknife  

Cyanide (Total) 13 3 0.239(U) 4.03 n/a 4.03 Maximum detected concentration 

Lead 13 13 1.35 222 Lognormal 95.5 95% Chebyshev (Mean, Sd) 

Mercury 13 9 0.00648 0.362 Gamma 0.133 95% KM (BCA) 

Selenium 13 0 0.949(U) 1.57(U) n/a 1.57(U) Maximum detection limit 

Silver 13 12 0.112 60.5 Lognormal 36 95% KM (Chebyshev) 

Organic Chemicals (mg/kg)        

Acetone 13 3 0.00262 0.00725(UJ) n/a 0.0058 Maximum detected concentration 

HMX 13 1 0.438 0.5(U) n/a 0.438 Maximum detected concentration 

Methylene chloride 13 2 0.0047 0.00618(U) n/a 0.00528 Maximum detected concentration 

Radionuclides (pCi/g)        

Americium-241 13 1 -0.00601(U) 0.0427 n/a 0.0427 Maximum detected concentration 

Plutonium-239/240 13 3 -0.000269(U) 0.193 n/a 0.193 Maximum detected concentration 

Uranium-234 13 13 0.901 3.92 Nonparametric 1.91 95% Student's-t 

Uranium-235/236 13 11 0.0422(U) 0.226 Normal 0.118 95% KM (t) 

Uranium-238 13 13 0.825 3.78 Nonparametric 1.92 95% Student's-t 

Note: Data qualifiers are defined in Appendix A. 

*n/a = Not applicable. 
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Table H-2.3-4 

 EPCs at SWMU 11-005(b) for the Industrial Scenario 

COPC 
Number of 
Analyses 

Number of 
Detects 

Minimum 
Concentration 

Maximum 
Concentration Distribution EPC EPC Method 

Inorganic Chemicals (mg/kg)        

Antimony 4 0 1.19(UJ) 8.12(U) n/a* 8.12(U) Maximum detection limit 

Chromium (Total) 4 4 4.23 20.6 n/a 20.6 Maximum detected concentration 

Cyanide (Total) 4 4 0.353 1.09 n/a 1.09 Maximum detected concentration 

Perchlorate 4 2 0.00116 0.00355(U) n/a 0.00156 Maximum detected concentration 

Selenium 4 0 1.2(U) 1.61(U) n/a 1.61(U) Maximum detection limit 

Zinc 4 4 28.4 62.9 n/a 62.9 Maximum detected concentration 

Organic Chemicals (mg/kg)        

Benzoic acid 4 1 0.674 1.18(UJ) n/a 0.674 Maximum detected concentration 

Bis(2-ethylhexyl)phthalate 4 1 0.396 0.47(UJ) n/a 0.396 Maximum detected concentration 

HMX 4 4 0.247 29.4 n/a 29.4 Maximum detected concentration 

Trichloroethane[1,1,1-] 4 1 0.00123(U) 0.00213 n/a 0.00213 Maximum detected concentration 

Trichloroethene 4 1 0.00123(U) 0.00342 n/a 0.00342 Maximum detected concentration 

Radionuclides (pCi/g)        

Uranium-238 4 4 1.35 2.69 n/a 2.69 Maximum detected concentration 

Note: Data qualifiers are defined in Appendix A. 

*n/a = Not applicable. 
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Table H-2.3-5 

 EPCs at SWMU 11-005(b) for the Residential Scenario 

COPC 
Number of 
Analyses 

Number of 
Detects 

Minimum 
Concentration 

Maximum 
Concentration Distribution EPC EPC Method 

Inorganic Chemicals (mg/kg)        

Antimony 26 0 1.01(U) 8.12(U) n/a* 8.12(U) Maximum detection limit 

Barium 26 26 10.4 398 Gamma 161 95% Adjusted Gamma 

Chromium (Total) 26 26 3.63 20.6 Gamma 11.8 95% Adjusted Gamma 

Copper 26 26 2.07 9.82 Normal 6.67 95% Student's-t 

Cyanide (Total) 26 6 −0.128 1.09 Normal 0.258 95% KM (t) 

Nickel 26 26 1.53 11 Normal 6.41 95% Student's-t 

Perchlorate 26 11 0.000586 0.00355(U) Normal 0.00141 95% KM (t) 

Selenium 26 0 1(U) 1.61(U) n/a 1.61(U) Maximum detection limit 

Vanadium 26 26 5.2 28.6 Normal 17.4 95% Student's-t 

Zinc 26 26 13.2 62.9 Normal 39.8 95% Student's-t 

Organic Chemicals (mg/kg)        

Benzoic acid 26 1 0.674 1.18 n/a 0.674 Maximum detected concentration 

Bis(2-ethylhexyl)phthalate 26 1 0.359 (UJ) 0.47 (UJ) n/a 0.396 Maximum detected concentration 

HMX 26 11 0.157 29.4 Lognormal 6.78 95% KM (Chebyshev) 

Trichloroethane[1,1,1-] 26 1 0.00108(U) 0.00213 n/a 0.00213 Maximum detected concentration 

Trichloroethene 26 4 0.000591 0.00342 n/a 0.00342 Maximum detected concentration 

Radionuclides (pCi/g)        

Plutonium-239/240 26 3 −0.00493(U) 0.0419 n/a 0.0326 Maximum detected concentration 

Uranium-238 26 26 0.627 2.69 Gamma 1.43 95% Adjusted Gamma 

Note: Data qualifiers are defined in Appendix A. 

*n/a = Not applicable. 
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Table H-2.3-6 

 EPCs at SWMU 11-005(b) for the Ecological Receptors 

COPC 
Number of 
Analyses 

Number of 
Detects 

Minimum 
Concentration 

Maximum 
Concentration Distribution EPC EPC Method 

Inorganic Chemicals (mg/kg)        

Antimony 13 0 1.17(UJ) 8.12(U) n/a* 8.12(U) Maximum detection limit 

Barium 13 13 34.3 398 Normal 205 95% Student's-t 

Chromium (Total) 13 13 3.63 20.6 Normal 11.5 95% Student's-t 

Copper 13 13 3.55 9.82 Normal 8.41 95% Student's-t 

Cyanide (Total) 13 5 0.0855 1.09 Normal 0.402 95% KM (t) 

Nickel 13 13 2.46 11 Normal 8.77 95% Student's-t 

Selenium 13 0 1.02(U) 1.61(U) n/a 1.61(U) Maximum detection limit 

Silver 13 8 0.145 1.75 Nonparametric 0.564 95% KM (BCA) 

Vanadium 13 13 6.23 28.6 Normal 23.1 95% Student's-t 

Zinc 13 13 17.7 62.9 Normal 47.3 95% Student's-t 

Organic Chemicals (mg/kg)        

Benzoic acid 13 1 0.674 1.18 n/a 0.674 Maximum detected concentration 

Bis(2-ethylhexyl)phthalate 13 1 0.37(UJ) 0.47(UJ) n/a 0.396 Maximum detected concentration 

HMX 13 8 0.157 29.4 Gamma 7.92 95% KM (BCA) 

Trichloroethane[1,1,1-] 13 1 0.00112(U) 0.00213 n/a 0.00213 Maximum detected concentration 

Trichloroethene 13 2 0.00112(U) 0.00342 n/a 0.00342 Maximum detected concentration 

Radionuclides (pCi/g)        

Plutonium-239/240 13 3 −0.000261(U) 0.0419 n/a 0.0326 Maximum detected concentration 

Uranium-238 13 13 0.955 2.69 Normal 1.82 95% Student's-t 

Note: Data qualifiers are defined in Appendix A. 

*n/a = Not applicable. 
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Table H-2.3-7 

 EPCs at SWMU 11-005(c) for the Industrial Scenario 

COPC 
Number of 
Analyses 

Number of 
Detects 

Minimum 
Concentration 

Maximum 
Concentration Distribution EPC EPC Method 

Inorganic Chemicals (mg/kg)        

Antimony 11 0 1.1(U) 1.51(U) n/a* 1.51(U) Maximum detection limit 

Copper 11 11 6.42 33.9 Normal 20.1 95% Student's-t 

Perchlorate 11 2 0.000889 0.00316(U) n/a 0.001 Maximum detected concentration 

Organic Chemicals (mg/kg)        

Acetone 11 1 0.00425 0.00791(UJ) n/a 0.00425 Maximum detected concentration 

HMX 11 6 0.158 84.4 Lognormal 43 95% KM (Chebyshev) 

Methylene chloride 11 3 0.00298 0.00791(U) n/a 0.00449 Maximum detected concentration 

RDX 11 1 0.144 0.5(U) n/a 0.144 Maximum detected concentration 

TATB 11 1 0.76 1(U) n/a 0.76 Maximum detected concentration 

Trichloroethane[1,1,1-] 11 1 0.000443 0.00158(U) n/a 0.000443 Maximum detected concentration 

Trichloroethene 11 2 0.00044 0.00452 n/a 0.00452 Maximum detected concentration 

Radionuclides (pCi/g)        

Uranium-234 11 11 1.25 5.27 Normal 3.61 95% Student's-t 

Uranium-235/236 11 11 0.0728 0.399 Normal 0.213 95% Student's-t 

Uranium-238 11 11 1.22 5.64 Normal 3.76 95% Student's-t 

Note: Data qualifiers are defined in Appendix A. 

*n/a = Not applicable. 
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Table H-2.3-8 

 EPCs at SWMU 11-005(c) for the Residential Scenario 

COPC 
Number of 
Analyses 

Number of 
Detects 

Minimum 
Concentration 

Maximum 
Concentration Distribution EPC EPC Method 

Inorganic Chemicals (mg/kg)        

Antimony 22 0 1.02(U) 1.51(U) n/a* 1.51(U) Maximum detection limit 

Barium 22 22 20 238 Nonparametric 161 95% Chebyshev (Mean, Sd) 

Chromium (Total) 22 22 1.72 25.7 Gamma 10.4 95% Adjusted Gamma 

Copper 22 20 2.59(U) 33.9 Gamma 13.4 95% KM (BCA) 

Perchlorate 22 2 0.000889 0.00316(U) n/a 0.001 Maximum detected concentration 

Selenium 22 0 0.973(U) 1.51(U) n/a 1.51(U) Maximum detection limit 

Organic Chemicals (mg/kg)        

Acetone 22 2 0.00425 0.00791 n/a 0.00498 Maximum detected concentration 

HMX 22 8 0.158 84.4 Nonparametric 21.7 95% KM (Chebyshev) 

Isopropyltoluene[4-] 22 1 0.000842 0.00158(U) n/a 0.000842 Maximum detected concentration 

Methylene chloride 22 4 0.00264 0.00791(U) n/a 0.00449 Maximum detected concentration 

RDX 22 1 0.144 0.5(U) n/a 0.144 Maximum detected concentration 

Trichloroethane[1,1,1-] 22 1 0.000443 0.00158(U) n/a 0.000443 Maximum detected concentration 

Trichloroethene 22 2 0.00044 0.00452 n/a 0.00452 Maximum detected concentration 

Radionuclides (pCi/g)        

Uranium-234 22 22 0.671 5.27 Gamma 2.5 95% Adjusted Gamma 

Uranium-235/236 22 13 0.0183(U) 0.399 Normal 0.131 95% KM (t) 

Uranium-238 22 22 0.625 5.64 Gamma 2.6 95% Adjusted Gamma 

Note: Data qualifiers are defined in Appendix A. 

*n/a = Not applicable. 
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Table H-2.3-9 

 EPCs at SWMU 11-005(c) for the Ecological Receptors 

COPC 
Number of 
Analyses 

Number of 
Detects 

Minimum 
Concentration 

Maximum 
Concentration Distribution EPC EPC Method 

Inorganic Chemicals (mg/kg)        

Antimony 13 0 1.06(U) 1.51(U) n/a* 1.51(U) Maximum detection limit 

Copper 13 13 3.6 33.9 Normal 18.1 95% Student's-t 

Selenium 13 0 0.973(U) 1.51(U) n/a 1.51(U) Maximum detection limit 

Organic Chemicals (mg/kg)        

Acetone 13 2 0.00425 0.00791 n/a 0.00498 Maximum detected concentration 

HMX 13 6 0.158 84.4 Lognormal 36.7 95% KM (Chebyshev) 

Methylene chloride 13 3 0.00298 0.00791(U) n/a 0.00449 Maximum detected concentration 

RDX 13 1 0.144 0.5(U) n/a 0.144 Maximum detected concentration 

TATB 13 1 0.76 1(U) n/a 0.76 Maximum detected concentration 

Trichloroethane[1,1,1-] 13 1 0.000443 0.00158(U) n/a 0.000443 Maximum detected concentration 

Trichloroethene 13 2 0.00044 0.00452 n/a 0.00452 Maximum detected concentration 

Radionuclides (pCi/g)        

Uranium-234 13 13 0.748 5.27 Normal 3.27 95% Student's-t 

Uranium-235/236 13 11 0.0183(U) 0.399 Normal 0.189 95% KM (t) 

Uranium-238 13 13 0.625 5.64 Normal 3.41 95% Student's-t 

Note: Data qualifiers are defined in Appendix A. 

*n/a = Not applicable. 
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Table H-2.3-10 

 EPCs at SWMU 11-006(a) for the Industrial Scenario 

COPC 
Number of 
Analyses 

Number of 
Detects 

Minimum 
Concentration 

Maximum 
Concentration Distribution EPC EPC Method 

Inorganic Chemicals (mg/kg)        

Antimony 3 0 0.972(U) 1.08(U) n/a* 1.08(U) Maximum detection limit 

Copper 3 3 2.57 22 n/a 22 Maximum detected concentration 

Lead 3 3 5.51 34.4 n/a 34.4 Maximum detected concentration 

Organic Chemicals (mg/kg)        

HMX 3 3 0.567 6.25 n/a 6.25 Maximum detected concentration 

TATB 3 1 1 34.7 n/a 34.7 Maximum detected concentration 

Note: Data qualifiers are defined in Appendix A. 

*n/a = Not applicable. 

 

Table H-2.3-11 

 EPCs at SWMU 11-006(a) for the Residential Scenario 

COPC 
Number of 
Analyses 

Number of 
Detects 

Minimum 
Concentration 

Maximum 
Concentration Distribution EPC EPC Method 

Inorganic Chemicals (mg/kg)        

Antimony 11 0 0.972(U) 1.19(U) n/a* 1.19(U) Maximum detection limit 

Chromium 11 11 3.38 8.87 Gamma 6.37 95% Adjusted Gamma  

Copper 11 11 1.98 22 Lognormal 13.3 95% Chebyshev (Mean, Sd) 

Lead 11 11 1.52 34.4 Lognormal 12.6 95% Jackknife 

Selenium 11 0 0.972(U) 1.25(U) n/a 1.25(U) Maximum detection limit 

Organic Chemicals (mg/kg)        

Bis(2-ethylhexyl)phthalate 11 1 0.168 0.398(U) n/a 0.168 Maximum detected concentration 

HMX 11 8 0.195 9.76 Normal 4.45 95% KM (t) 

Note: Data qualifiers are defined in Appendix A. 

*n/a = Not applicable. 
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Table H-2.3-12 

 EPCs at SWMU 11-006(a) for the Ecological Receptors 

COPC 
Number of 
Analyses 

Number of 
Detects 

Minimum 
Concentration 

Maximum 
Concentration Distribution EPC EPC Method 

Inorganic Chemicals (mg/kg)        

Antimony 7 0 0.972(U) 1.19(U) n/a* 1.19(U) Maximum detection limit 

Chromium 7 7 3.49 8.87 n/a 8.87 Maximum detected concentration 

Copper 7 7 2.35 22 n/a 22 Maximum detected concentration 

Lead 7 7 3.24 34.4 n/a 34.4 Maximum detected concentration 

Selenium 7 0 0.972(U) 1.22(U) n/a 1.22(U) Maximum detection limit 

Organic Chemicals (mg/kg)        

HMX 7 6 0.5 9.76 n/a 9.76 Maximum detected concentration 

TATB 7 3 0.564 34.7 n/a 34.7 Maximum detected concentration 

Trimethylbenzene[1,2,4-] 7 1 0.000433 0.00123(U) n/a 0.000433 Maximum detected concentration 

Xylene[1,3-]+Xylene[1,4-] 7 1 0.000689 0.00245(U) n/a 0.000689 Maximum detected concentration 

Note: Data qualifiers are defined in Appendix A. 

*n/a = Not applicable. 
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Table H-2.3-13 

 EPCs at SWMU 11-006(b) for the Industrial Scenario 

COPC 
Number of 
Analyses 

Number of 
Detects 

Minimum 
Concentration 

Maximum 
Concentration Distribution EPC EPC Method 

Inorganic Chemicals (mg/kg)        

Antimony 16 5 0.608 13 Normal 0.946 95% KM (t) 

Barium 16 16 42.4 225 Normal 165 95% Student's-t 

Copper 16 16 3.95 46.3 Nonparametric 21.8 95% Chebyshev (Mean, Sd) 

Cyanide (Total) 15 3 0.0798(U) 4.87 n/a* 4.87 Maximum detected concentration 

Selenium 16 0 1.08(U) 1.53(UJ) n/a 1.53(UJ) Maximum detection limit 

Silver 16 10 0.125 2.5(U) Normal 0.242 95% KM (t) 

Uranium 1 1 2.84 2.84 n/a 2.84 Maximum detected concentration 

Organic Chemicals (mg/kg)        

Acetone 15 5 0.00282 0.00806 Normal 0.00523 95% KM (t) 

Bis(2-ethylhexyl)phthalate 16 5 0.112 0.84 Normal 0.29 95% KM (t) 

HMX 16 11 0.231 63.3 Lognormal 23.9 95% KM (Chebyshev) 

Dichloroethene[1,1-] 15 1 0.00113(U) 0.00187 n/a 0.00187 Maximum detected concentration 

Isopropyltoluene[4-] 15 1 0.00112 0.0016(U) n/a 0.00112 Maximum detected concentration 

RDX 16 2 0.11 1(U) n/a 0.145 Maximum detected concentration 

TATB 15 4 0.472 2.44 n/a 2.44 Maximum detected concentration 

Toluene 15 2 0.000797 0.0016(U) n/a 0.00153 Maximum detected concentration 

Trichloroethene 15 1 0.000685 0.0016(U) n/a 0.000685 Maximum detected concentration 

Radionuclides (pCi/g)        

Plutonium-238 15 2 −0.000832(U) 0.0397 n/a 0.0397 Maximum detected concentration 

Uranium-234 15 15 0.771 2.76 Gamma 2.07 95% Adjusted Gamma 

Uranium-238 15 15 0.76 3.09 Normal 2.19 95% Student's-t 

Note: Data qualifiers are defined in Appendix A. 

*n/a = Not applicable. 
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Table H-2.3-14 

 EPCs at SWMU 11-006(b) for the Residential Scenario 

COPC 
Number of 
Analyses 

Number of 
Detects 

Minimum 
Concentration 

Maximum 
Concentration Distribution EPC EPC Method 

Inorganic Chemicals (mg/kg)        

Aluminum 34 34 1650 18,800 Normal 9790 95% Student's-t 

Antimony 34 8 0.41(U) 13 Normal 0.813 95% KM (t) 

Barium 34 34 23.5 225 Normal 126 95% Student's-t 

Beryllium 34 34 0.335 2.97 Gamma 1.1 95% Adjusted Gamma 

Chromium (Total) 34 34 1.78 35.8 Nonparametric 13.2 95% Chebyshev (Mean, Sd) 

Copper 34 34 2.45 46.3 Lognormal 11.4 95% Jackknife 

Cyanide (Total) 33 3 0.0798(U) 4.87 n/a* 4.87 Maximum detected concentration 

Perchlorate 33 4 0.000657 0.00506 n/a 0.00506 Maximum detected concentration 

Selenium 34 0 0.947(U) 1.53(UJ) n/a 1.53(UJ) Maximum detection limit 

Silver 34 20 0.12 2.5(U) Normal 0.243 95% KM (t) 

Uranium 1 1 2.84 2.84 n/a 2.84 Maximum detected concentration 

Vanadium 34 34 2.19 54.3 Normal 20 95% Student's-t 

Organic Chemicals (mg/kg)        

Acetone 33 5 0.00282 0.00806 Normal 0.00496 95% KM (t) 

Bis(2-ethylhexyl)phthalate 34 7 0.112 1.33 Gamma 0.322 95% KM (t) 

Dichloroethene[1,1-] 33 1 0.00107(U) 0.00187 n/a 0.00187 Maximum detected concentration 

HMX 34 18 0.21 63.3 Lognormal 11.8 95% KM (Chebyshev) 

Isopropyltoluene[4-] 33 2 0.000424 0.0016(U) n/a 0.00112 Maximum detected concentration 

RDX 34 3 0.11 1(U) n/a 0.362 Maximum detected concentration 

TATB 33 5 0.472 3.07 Normal 0.886 95% KM (t) 

Toluene 33 3 0.000562 0.0016(U) n/a 0.00153 Maximum detected concentration 

Trichloroethene 33 1 0.000685 0.0016(U) n/a 0.000685 Maximum detected concentration 
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Table H-2.3-14 (continued) 

COPC 
Number of 
Analyses 

Number of 
Detects 

Minimum 
Concentration 

Maximum 
Concentration Distribution EPC EPC Method 

Radionuclides (pCi/g)        

Plutonium-238 33 2 −0.00519(U) 0.0397 n/a 0.0397 Maximum detected concentration 

Plutonium-239/240 33 7 −0.00197(U) 0.0616 Normal 0.0119 95% KM (t) 

Uranium-234 33 33 0.58 2.76 Nonparametric 1.46 95% Student's-t 

Uranium-238 33 33 0.603 3.09 Nonparametric 1.6 95% Student's-t 

Note: Data qualifiers are defined in Appendix A. 

*n/a = Not applicable. 
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Table H-2.3-15 

 EPCs at SWMU 11-006(b) for the Ecological Receptors 

COPC 
Number of 
Analyses 

Number of 
Detects 

Minimum 
Concentration 

Maximum 
Concentration Distribution EPC EPC Method 

Inorganic Chemicals (mg/kg)        

Antimony 26 8 0.608 13 Normal 0.846 95% KM (t) 

Barium 26 26 24.9 225 Normal 143 95% Student's-t 

Chromium (Total) 26 26 2.46 35.8 Nonparametric 11.8 95% Student's-t 

Copper 26 26 3.95 46.3 Lognormal 13.1 95% Student's-t 

Cyanide (Total) 25 3 0.0798(U) 4.87 n/a* 4.87 Maximum detected concentration 

Selenium 26 0 0.989(U) 1.53(UJ) n/a 1.53(UJ) Maximum detection limit 

Silver 26 16 0.125 2.5(U) Normal 0.241 95% KM (t) 

Uranium 1 1 2.84 2.84 n/a 2.84 Maximum detected concentration 

Vanadium 26 26 5.18 54.3 Nonparametric 28.1 95% Chebyshev (Mean, Sd) 

Organic Chemicals (mg/kg)        

Acetone 25 5 0.00282 0.00806 Normal 0.00503 95% KM (t) 

Bis(2-ethylhexyl)phthalate 266 7 0.112 1.33 Normal 0.322 95% KM (t) 

Dichloroethene[1,1-] 25 1 0.00109(U) 0.00187 n/a 0.00187 Maximum detected concentration 

HMX 26 15 0.231 63.3 Lognormal 15.2 95% KM (Chebyshev) 

RDX 26 2 0.11 1(U) n/a 0.145 Maximum detected concentration 

Toluene 25 3 0.000562 0.0016(U) n/a 0.00153 Maximum detected concentration 

Trichloroethene 25 1 0.000685 0.0016(U) n/a 0.000685 Maximum detected concentration 

Radionuclides (pCi/g)        

Plutonium-238 25 2 −0.00519(U) 0.0397 n/a 0.0397 Maximum detected concentration 

Plutonium-239/240 25 7 −0.00197(U) 0.0616 Normal 0.0162 95% KM (t) 

Uranium-234 25 25 0.58 2.76 Lognormal 1.61 95% Student's-t 

Uranium-238 25 25 0.603 3.09 Normal 1.77 95% Student's-t 

Note: Data qualifiers are defined in Appendix A. 

*n/a = Not applicable. 

 



 
S

upp
lem

e
ntal Investig

atio
n R

eport for S
-S

ite
 A

ggreg
ate A

re
a 

H
-13

0
 

Table H-2.3-16 

 EPCs at SWMU 11-006(c) for the Industrial Scenario 

COPC 
Number of 
Analyses 

Number of 
Detects 

Minimum 
Concentration 

Maximum 
Concentration Distribution EPC EPC Method 

Inorganic Chemicals (mg/kg)        

Antimony 17 0 1.03(U) 11(UJ) n/a* 11(UJ) Maximum detection limit 

Barium 17 17 41.6 248 Normal 158 95% Student’s t 

Copper 17 17 2.67 83 Lognormal 30.3 95% Chebyshev (Mean, Sd) 

Selenium 17 0 1.08(U) 1.55(U) n/a 1.55(U) Maximum detection limit 

Silver 17 10 0.155 2.2(U) Normal 0.251 95% KM (t) 

Thallium 17 10 0.0807 2.2(U) Normal 0.169 95% KM (t) 

Organic Chemicals (mg/kg)        

Acetone 15 3 0.00448 0.00799(U) n/a 0.00514 Maximum detected concentration 

Benzoic acid 17 4 0.722 32.7(UJ) n/a 0.977 Maximum detected concentration 

Bis(2-ethylhexyl)phthalate 17 2 0.131 16.3(U) n/a 0.25 Maximum detected concentration 

HMX 17 14 0.176 366 Lognormal 126 95% KM (Chebyshev) 

Isopropyltoluene[4-] 15 2 0.000803 0.00155(U) n/a 0.00153 Maximum detected concentration 

Methylene chloride 15 2 0.00268(U) 0.00799(U) n/a 0.0032 Maximum detected concentration 

RDX 17 2 0.145 4.9 n/a 4.9 Maximum detected concentration 

TATB 15 9 0.32 6.89 Gamma 1.97 95% KM (BCA) 

Toluene 15 1 0.000485 0.0016(U) n/a 0.000485 Maximum detected concentration 

Radionuclides (pCi/g)        

Plutonium-239/240 15 4 0.00969(U) 0.0614 n/a 0.0614 Maximum detected concentration 

Note: Data qualifiers are defined in Appendix A. 

*n/a = Not applicable. 
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Table H-2.3-17 

 EPCs at SWMU 11-006(c) for the Residential Scenario 

COPC 
Number of 
Analyses 

Number of 
Detects 

Minimum 
Concentration 

Maximum 
Concentration Distribution EPC EPC Method 

Inorganic Chemicals (mg/kg)        

Antimony 34 0 0.897(U) 11(UJ) n/a* 11(UJ) Maximum detection limit 

Barium 34 34 13.9 307 Gamma 122 95% Adjusted Gamma 

Chromium (Total) 34 34 2.5 22.5 Lognormal 9.67 95% Chebyshev (Mean, Sd) 

Copper 34 34 1.63 83 Nonparametric 17.4 95% Chebyshev (Mean, Sd) 

Perchlorate 32 4 0.000618 0.00355 n/a 0.00355 Maximum detected concentration 

Selenium 34 0 0.874(U) 1.55(U) n/a 1.55(U) Maximum detection limit 

Silver 34 19 0.104 2.2(U) Normal 0.247 95% KM (t) 

Thallium 34 18 0.0807 2.2(U) Nonparametric 0.144 95% KM (t) 

Organic Chemicals (mg/kg)        

Acetone 32 4 0.0031 0.00799(U) n/a 0.00514 Maximum detected concentration 

Benzoic acid 34 6 0.648 32.7 Normal 0.733 95% KM (t) 

Bis(2-ethylhexyl)phthalate 34 5 0.0741 16.3(U) n/a 0.25 Maximum detected concentration 

HMX 34 27 0.151 366 Lognormal 67.8 95% KM (Chebyshev) 

Isopropyltoluene[4-] 32 2 0.000803 0.00155(U) n/a 0.00153 Maximum detected concentration 

Methylene chloride 32 3 0.00255 0.00799(U) n/a 0.0032 Maximum detected concentration 

RDX 34 3 0.145 4.9 n/a 4.9 Maximum detected concentration 

TATB 32 12 0.32 6.89 Gamma 1.26 95% KM (t) 

Toluene 32 1 0.000485 0.0016(U) n/a 0.000485 Maximum detected concentration 

Radionuclides (pCi/g)        

Plutonium-239/240 32 5 0(U) 0.0614 Normal 0.0127 95% KM (t) 

Note: Data qualifiers are defined in Appendix A. 

*n/a = Not applicable. 
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Table H-2.3-18 

 EPCs at SWMU 11-006(c) for the Ecological Receptors 

COPC 
Number of 
Analyses 

Number of 
Detects 

Minimum 
Concentration 

Maximum 
Concentration Distribution EPC EPC Method 

Inorganic Chemicals (mg/kg)        

Antimony 24 0 0.933(U) 11(UJ) n/a* 11(UJ) Maximum detection limit 

Barium 24 24 13.9 307 Normal 145 95% Student’s t 

Chromium (Total) 24 24 2.5 22.5 Lognormal 11.2 95% Chebyshev (Mean, Sd) 

Copper 24 24 1.95 83 Nonparametric 23.1 95% Chebyshev (Mean, Sd) 

Selenium 24 0 0.936(U) 1.55(U) n/a 1.55(U) Maximum detection limit 

Silver 24 14 0.104 2.2(U) Normal 0.241 95% KM (t) 

Thallium 24 15 0.0807 2.2(U) Gamma 0.149 95% KM (Percentile Bootstrap) 

Organic Chemicals (mg/kg)        

Acetone 22 4 0.0031 0.00799(U) n/a 0.00514 Maximum detected concentration 

Benzoic acid 24 6 0.648 32.7 Normal 0.776 95% KM (t) 

Bis(2-ethylhexyl)phthalate 24 4 0.0741 16.3(U) n/a 0.25 Maximum detected concentration 

HMX 24 19 0.176 366 Lognormal 95.1 95% KM (Chebyshev) 

Methylene chloride 22 2 0.00268(U) 0.00799(U) n/a 0.0032 Maximum detected concentration 

RDX 24 3 0.145 4.9 n/a 4.9 Maximum detected concentration 

Toluene 22 1 0.000485 0.0016(U) n/a 0.000485 Maximum detected concentration 

Radionuclides (pCi/g)        

Plutonium-239/240 22 5 0.00311(U) 0.0614 Normal 0.0201 95% KM (t) 

Note: Data qualifiers are defined in Appendix A. 

*n/a = Not applicable. 
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Table H-2.3-19 

 EPCs at SWMU 11-006(d) for the Industrial Scenario 

COPC 
Number of 
Analyses 

Number of 
Detects 

Minimum 
Concentration 

Maximum 
Concentration Distribution EPC EPC Method 

Inorganic Chemicals (mg/kg)        

Antimony 9 1 0.697 13(UJ) n/a* 0.697 Maximum detected concentration 

Copper 9 9 3.66 19.5 Normal 11.9 95% Student's-t 

Cyanide (Total) 7 4 0.121 0.901 n/a 0.901 Maximum detected concentration 

Perchlorate 7 1 0.00213 0.00374(U) n/a 0.00213 Maximum detected concentration 

Selenium 9 0 1.2(U) 1.68(U) n/a 1.68(U) Maximum detection limit 

Silver 9 6 0.188 2.6(U) Normal 0.308 95% KM (t) 

Thallium 9 7 0.12 2.6(U) Normal 0.22 95% KM (t) 

Uranium 2 2 1.63 2.79 n/a 2.79 Maximum detected concentration 

Organic Chemicals (mg/kg)        

Benzoic acid 9 1 0.84(U) 9.31(U) n/a 0.869 Maximum detected concentration 

Bis(2-ethylhexyl)phthalate 9 1 0.164 4.65(U) n/a 0.164 Maximum detected concentration 

Butanone[2-] 7 1 0.00419 0.00813(U) n/a 0.00419 Maximum detected concentration 

Dichloroethene[1,1-] 7 1 0.000715 0.00187(U) n/a 0.000715 Maximum detected concentration 

HMX 9 8 0.193 74 Normal 34.1 95% KM (t) 

Isopropyltoluene[4-] 7 1 0.00125 0.00163(U) n/a 0.00125 Maximum detected concentration 

RDX 9 1 0.5(U) 2(U) n/a 1.81 Maximum detected concentration 

TATB 7 4 0.37 33.6 n/a 33.6 Maximum detected concentration 

Radionuclides (pCi/g)        

Uranium-234 7 7 0.989 3.97 n/a 3.97 Maximum detected concentration 

Uranium-238 7 7 1.28 3.86 n/a 3.86 Maximum detected concentration 

Note: Data qualifiers are defined in Appendix A. 

*n/a = Not applicable. 
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Table H-2.3-20 

 EPCs at SWMU 11-006(d) for the Residential Scenario 

COPC 
Number of 
Analyses 

Number of 
Detects 

Minimum 
Concentration 

Maximum 
Concentration Distribution EPC EPC Method 

Inorganic Chemicals (mg/kg)        

Antimony 18 1 0.697 13(UJ) n/a* 0.697 Maximum detected concentration 

Barium 18 18 14.6 248 Normal 129 95% Student's-t 

Copper 18 18 2 19.5 Gamma 8.96 95% Adjusted Gamma 

Cyanide (Total) 16 5 0.121 3.78 Normal 0.866 95% KM (t) 

Perchlorate 16 3 0.000999 0.00374(U) n/a 0.00213 Maximum detected concentration 

Selenium 18 0 1.01(U) 1.68(U) n/a 1.68(U) Maximum detection limit 

Silver 18 11 0.13 2.6(U) Normal 0.263 95% KM (t) 

Thallium 18 15 0.0726 2.6(U) Gamma 0.184 95% KM (BCA) 

Uranium 2 2 1.63 2.79 n/a 2.79 Maximum detected concentration 

Organic Chemicals (mg/kg)        

Acetone 16 2 0.00246 0.0122 n/a 0.0122 Maximum detected concentration 

Benzoic acid 18 2 0.703(U) 9.31(U) n/a 7.86 Maximum detected concentration 

Bis(2-ethylhexyl)phthalate 18 2 0.164 4.65(U) n/a 0.25 Maximum detected concentration 

Butanone[2-] 16 1 0.00419 0.00813(U) n/a 0.00419 Maximum detected concentration 

Dichloroethene[1,1-] 16 1 0.000715 0.00187(U) n/a 0.000715 Maximum detected concentration 

HMX 18 14 0.193 74 Gamma 33.3 95% KM (Chebyshev) 

Isopropyltoluene[4-] 16 1 0.00105(U) 0.00163(U) n/a 0.00125 Maximum detected concentration 

RDX 18 1 0.5(U) 2(U) n/a 1.81 Maximum detected concentration 

TATB 16 6 0.37 33.6 Gamma 6.95 95% KM (t) 

Radionuclides (pCi/g)        

Plutonium-239/240 16 4 0.000518(U) 0.0475 n/a 0.0449 Maximum detected concentration 

Uranium-234 16 16 0.681 3.97 Lognormal 1.72 95% Student's-t 

Uranium-238 16 16 0.633 3.86 Gamma 1.85 95% Adjusted Gamma 

Note: Data qualifiers are defined in Appendix A. 

*n/a = Not applicable. 
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Table H-2.3-21 

 EPCs at SWMU 11-006(d) for the Ecological Receptors 

COPC 
Number of 
Analyses 

Number of 
Detects 

Minimum 
Concentration 

Maximum 
Concentration Distribution EPC EPC Method 

Inorganic Chemicals (mg/kg)        

Antimony 13 1 0.697 13(UJ) n/a* 0.697 Maximum detected concentration 

Copper 13 13 2.96 19.5 Gamma 11.5 95% Adjusted Gamma 

Cyanide (Total) 11 5 0.121 3.78 Normal 1.21 95% KM (t) 

Selenium 13 0 1.01(U) 1.68(U) n/a 1.68(U) Maximum detection limit 

Silver 13 9 0.13 2.6(U) Normal 0.281 95% KM (t) 

Thallium 13 10 0.0846 2.6(U) Normal 0.213 95% KM (t) 

Uranium 2 2 1.63 2.79 n/a 2.79 Maximum detected concentration 

Organic Chemicals (mg/kg)        

Acetone 11 1 0.00528(U) 0.0122 n/a 0.0122 Maximum detected concentration 

Benzoic acid 13 2 0.703(U) 9.31(U) n/a 7.86 Maximum detected concentration 

Bis(2-ethylhexyl)phthalate 13 2 0.164 4.65(U) n/a 0.25 Maximum detected concentration 

Butanone[2-] 11 1 0.00419 0.00813(U) n/a 0.00419 Maximum detected concentration 

Dichloroethene[1,1-] 11 1 0.000715 0.00187(U) n/a 0.000715 Maximum detected concentration 

HMX 13 9 0.193 74 Gamma 24.5 95% KM (BCA) 

RDX 13 1 0.5(U) 2(U) n/a 1.81 Maximum detected concentration 

Radionuclides (pCi/g)        

Plutonium-239/240 11 4 0.00112(U) 0.0475 n/a 0.0449 Maximum detected concentration 

Uranium-234 11 11 0.681 3.97 Normal 2.09 95% Student's-t 

Uranium-238 11 11 0.773 3.86 Normal 2.17 95% Student's-t 

Note: Data qualifiers are defined in Appendix A. 

*n/a = Not applicable. 
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Table H-2.3-22 

 EPCs at SWMU 11-011(a) for the Industrial Scenario 

COPC 
Number of 
Analyses 

Number of 
Detects 

Minimum 
Concentration 

Maximum 
Concentration Distribution EPC EPC Method 

Inorganic Chemicals (mg/kg)        

Antimony 9 0 1.04(U) 2.17(U) n/a* 2.17(U) Maximum detection limit 

Cadmium 9 8 0.148 0.803 Normal 0.461 95% KM (t) 

Copper 9 9 7.05 96.4 Gamma 48.9 95% Adjusted Gamma 

Mercury 9 9 0.0198 0.59 Normal 0.316 95% Student's-t 

Perchlorate 9 5 0.000953 0.0033(U) Normal 0.00204 95% KM (t) 

Selenium 9 0 1.12(UJ) 2.16(U) n/a 2.16(U) Maximum detection limit 

Zinc 9 9 23.6 307 Lognormal 199 95% Chebyshev (Mean, Sd) 

Organic Chemicals (mg/kg)        

Acetone 9 2 0.00454(U) 0.0228 n/a 0.0228 Maximum detected concentration 

Butanone[2-] 9 1 0.00534 0.0111(U) n/a 0.00534 Maximum detected concentration 

Chloroform 9 1 0.00112(U) 0.00384 n/a 0.00384 Maximum detected concentration 

Dichloroethene[1,1-] 9 1 0.00112(U) 0.0027 n/a 0.0027 Maximum detected concentration 

Ethylbenzene 9 1 0.000556 0.00222(U) n/a 0.000556 Maximum detected concentration 

Isopropyltoluene[4-] 9 2 0.00112(U) 0.012 n/a 0.012 Maximum detected concentration 

Methylene chloride 9 1 0.00394 0.0111(U) n/a 0.00394 Maximum detected concentration 

Styrene 9 1 0.000953 0.00165(U) n/a 0.000953 Maximum detected concentration 

Toluene 9 3 0.000989 0.0289 n/a 0.0289 Maximum detected concentration 

Trichloroethene 9 1 0.000467 0.00222(U) n/a 0.000467 Maximum detected concentration 

Xylene[1,3-]+Xylene[1,4-] 9 1 0.000745 0.00443(U) n/a 0.000745 Maximum detected concentration 

Radionuclides (pCi/g)        

Plutonium-239/240 9 2 0.0043(U) 0.0804 n/a 0.0804 Maximum detected concentration 

Uranium-234 9 9 0.714 5.29 Lognormal 2.59 95% Jackknife  

Uranium-235/236 9 3 0.0619(U) 0.311 n/a 0.311 Maximum detected concentration 

Uranium-238 9 9 0.692 5.72 Gamma 3.6 95% Adjusted Gamma 

Note: Data qualifiers are defined in Appendix A. 

*n/a = Not applicable. 
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Table H-2.3-23 

 EPCs at SWMU 11-011(a) for the Residential Scenario 

COPC 
Number of 
Analyses 

Number of 
Detects 

Minimum 
Concentration 

Maximum 
Concentration Distribution EPC EPC Method 

Inorganic Chemicals (mg/kg)        

Antimony 18 0 0.918(U) 2.17(U) n/a* 2.17(U) Maximum detection limit 

Cadmium 18 12 0.13 0.803 Normal 0.346 95% KM (t) 

Chromium (Total) 18 18 4.81 30.4 Nonparametric 19.2 95% Chebyshev (Mean, Sd) 

Copper 18 18 2.75 96.4 Gamma 22 95% Adjusted Gamma 

Mercury 18 16 0.00718 0.59 Gamma 0.284 95% KM (Chebyshev) 

Perchlorate 18 5 0.000953 0.0033(U) Normal 0.00176 95% KM (t) 

Selenium 18 0 0.943(U) 2.16(U) n/a 2.16(U) Maximum detection limit 

Zinc 18 18 18.2 307 Lognormal 115 95% Chebyshev (Mean, Sd) 

Organic Chemicals (mg/kg)        

Acetone 18 2 0.00454(U) 0.0228 n/a 0.0228 Maximum detected concentration 

Butanone[2-] 18 1 0.00524(U) 0.0111(U) n/a 0.00534 Maximum detected concentration 

Chloroform 18 1 0.00105(U) 0.00384 n/a 0.00384 Maximum detected concentration 

Dichloroethene[1,1-] 18 1 0.00105(U) 0.0027 n/a 0.0027 Maximum detected concentration 

Ethylbenzene 18 1 0.000556 0.00222(U) n/a 0.000556 Maximum detected concentration 

Isopropyltoluene[4-] 18 2 0.00105(U) 0.012 n/a 0.012 Maximum detected concentration 

Methylene chloride 18 2 0.00229 0.0111(U) n/a 0.00394 Maximum detected concentration 

Styrene 18 1 0.000953 0.00165(U) n/a 0.000953 Maximum detected concentration 

Toluene 18 3 0.000989 0.0289 n/a 0.0289 Maximum detected concentration 

Trichloroethene 18 1 0.000467 0.00222(U) n/a 0.000467 Maximum detected concentration 

Xylene[1,3-]+Xylene[1,4-] 18 2 0.000383 0.00443(U) n/a 0.000745 Maximum detected concentration 

Radionuclides (pCi/g)        

Plutonium-239/240 18 2 0.0043(U) 0.0804 n/a 0.0804 Maximum detected concentration 

Uranium-234 18 18 0.661 5.29 Nonparametric 2.56 95% Chebyshev (Mean, Sd) 

Uranium-235/236 18 4 0.0202(U) 0.311 n/a 0.311 Maximum detected concentration 

Uranium-238 18 18 0.633 5.72 Lognormal 2.86 95% Chebyshev (Mean, Sd) 

Note: Data qualifiers are defined in Appendix A. 

*n/a = Not applicable. 
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Table H-2.3-24 

 EPCs at SWMU 11-011(a) for the Ecological Receptors 

COPC 
Number of 
Analyses 

Number of 
Detects 

Minimum 
Concentration 

Maximum 
Concentration Distribution EPC EPC Method 

Inorganic Chemicals (mg/kg)        

Antimony 14 0 0.918(U) 2.17(U) n/a* 2.17(U) Maximum detection limit 

Cadmium 14 12 0.13 0.803 Normal 0.368 95% KM (t) 

Chromium (Total) 14 14 4.81 30.4 Nonparametric 21.7 95% Chebyshev (Mean, Sd) 

Copper 14 14 3.41 96.4 Gamma 28.8 95% Adjusted Gamma 

Mercury 14 13 0.00718 0.59 Gamma 0.343 95% KM (Chebyshev) 

Selenium 14 0 0.943(U) 2.16(U) n/a 2.16(U) Maximum detection limit 

Zinc 14 14 21.4 307 Lognormal 140 95% Chebyshev (Mean, Sd) 

Organic Chemicals (mg/kg)        

Acetone 14 2 0.00454(U) 0.0228 n/a 0.0228 Maximum detected concentration 

Butanone[2-] 14 1 0.00524(U) 0.0111(U) n/a 0.00534 Maximum detected concentration 

Chloroform 14 1 0.00105(U) 0.00384 n/a 0.00384 Maximum detected concentration 

Dichloroethene[1,1-] 14 1 0.00105(U) 0.0027 n/a 0.0027 Maximum detected concentration 

Methylene chloride 14 2 0.00229 0.0111(U) n/a 0.00394 Maximum detected concentration 

Styrene 14 1 0.000953 0.00165(U) n/a 0.000953 Maximum detected concentration 

Toluene 14 3 0.000989 0.0289 n/a 0.0289 Maximum detected concentration 

Trichloroethene 14 1 0.000467 0.00222(U) n/a 0.000467 Maximum detected concentration 

Radionuclides (pCi/g)        

Plutonium-239/240 14 2 0.0043(U) 0.0804 n/a 0.0804 Maximum detected concentration 

Uranium-234 14 14 0.661 5.29 Gamma 2.01 95% Adjusted Gamma 

Uranium-235/236 14 3 0.0202(U) 0.311 n/a 0.311 Maximum detected concentration 

Uranium-238 14 14 0.633 5.72 Gamma 2.37 95% Adjusted Gamma 

Note: Data qualifiers are defined in Appendix A. 

*n/a = Not applicable. 
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Table H-2.3-25 

 EPCs at SWMU 11-011(b) for the Industrial Scenario 

COPC 
Number of 
Analyses 

Number of 
Detects 

Minimum 
Concentration 

Maximum 
Concentration Distribution EPC EPC Method 

Inorganic Chemicals (mg/kg)        

Antimony 8 0 1.14(U) 7.77(U) n/a* 7.77(U) Maximum detection limit 

Copper 8 8 2.52 74.4 Gamma 70.1 95% Adjusted Gamma 

Perchlorate 8 2 0.00107 0.00354(U) n/a 0.00157 Maximum detected concentration 

Selenium 8 0 1.15(U) 1.69(U) n/a 1.69(U) Maximum detection limit 

Organic Chemicals (mg/kg)        

Methylene chloride 8 3 0.00334 0.00884(U) n/a 0.00501 Maximum detected concentration 

Toluene 8 1 0.00088 0.00177(U) n/a 0.00088 Maximum detected concentration 

Radionuclides (pCi/g)        

Americium-241 8 1 −0.000616(U) 0.0282 n/a 0.0282 Maximum detected concentration 

Uranium-238 8 8 0.755 2.42 Normal 1.71 95% Student's-t 

Note: Data qualifiers are defined in Appendix A. 

*n/a = Not applicable. 
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Table H-2.3-26 

 EPCs at SWMU 11-011(b) for the Residential Scenario 

COPC 
Number of 
Analyses 

Number of 
Detects 

Minimum 
Concentration 

Maximum 
Concentration Distribution EPC EPC Method 

Inorganic Chemicals (mg/kg)        

Antimony 16 0 1.06(U) 7.77(U) n/a* 7.77(U) Maximum detection limit 

Barium 16 16 12.9 159 Normal 66.5 95% Student's-t 

Chromium (Total) 16 16 2.38 16.7 Normal 9.79 95% Student's-t 

Copper 16 16 0.942 74.4 Lognormal 36 95% Chebyshev (Mean, Sd) 

Perchlorate 16 5 0.000711 0.00514 Normal 0.0019 95% KM (t) 

Selenium 16 0 1.01(U) 1.69(U) n/a 1.69(U) Maximum detection limit 

Organic Chemicals (mg/kg)        

Acetone 16 1 0.00512 0.133 n/a 0.133 Maximum detected concentration 

Isopropyltoluene[4-] 16 1 0.00102 0.0341 n/a 0.0341 Maximum detected concentration 

Methylene chloride 16 3 0.00334 0.00884(U) n/a 0.00501 Maximum detected concentration 

Styrene 16 1 0.000413 0.00177(U) n/a 0.000413 Maximum detected concentration 

Toluene 16 2 0.00088 0.00739 n/a 0.00739 Maximum detected concentration 

Radionuclides (pCi/g)        

Americium-241 16 1 −0.000616(U) 0.0282 n/a 0.0282 Maximum detected concentration 

Uranium-238 16 16 0.643 2.42 Normal 1.29 95% Student's-t 

Note: Data qualifiers are defined in Appendix A. 

*n/a = Not applicable. 
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Table H-2.3-27 

 EPCs at SWMU 11-011(b) for the Ecological Receptors 

COPC 
Number of 
Analyses 

Number of 
Detects 

Minimum 
Concentration 

Maximum 
Concentration Distribution EPC EPC Method 

Inorganic Chemicals (mg/kg)        

Antimony 11 0 1.06(U) 7.77(U) n/a* 7.77(U) Maximum detection limit 

Chromium (Total) 11 11 3.05 13.5 Normal 9.21 95% Student's-t 

Copper 11 11 2.52 74.4 Lognormal 49.4 95% Chebyshev (Mean, Sd) 

Mercury 11 8 0.0121(U) 0.311 Gamma 0.191 95% KM (Chebyshev) 

Selenium 11 0 1.05(U) 1.69(U) n/a 1.69(U) Maximum detection limit 

Organic Chemicals (mg/kg)        

Acetone 11 1 0.00539 0.133 n/a 0.133 Maximum detected concentration 

Methylene chloride 11 3 0.00334 0.00884(U) n/a 0.00501 Maximum detected concentration 

Styrene 11 1 0.000413 0.00177(U) n/a 0.000413 Maximum detected concentration 

Toluene 11 2 0.00088 0.00739 n/a 0.00739 Maximum detected concentration 

Radionuclides (pCi/g)        

Americium-241 11 1 −0.000616(U) 0.0282 n/a 0.0282 Maximum detected concentration 

Uranium-238 11 11 0.643 2.42 Normal 1.49 95% Student's-t 

Note: Data qualifiers are defined in Appendix A. 

*n/a = Not applicable. 
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Table H-2.3-28 

 EPCs at SWMU 11-011(d) for the Industrial Scenario 

COPC 
Number of 
Analyses 

Number of 
Detects 

Minimum 
Concentration 

Maximum 
Concentration Distribution EPC EPC Method 

Inorganic Chemicals (mg/kg) 

Antimony 4 0 0.19(U) 5.06(U) n/a* 5.06(U) Maximum detection limit 

Copper 4 4 18.7 29.6 n/a 29.6 Maximum detected concentration 

Perchlorate 4 1 0.000736 0.006(U) n/a 0.000736 Maximum detected concentration 

Organic Chemicals (mg/kg) 

Benzo(a)anthracene 4 1 0.0214(J) 0.4(U) n/a 0.0214 Maximum detected concentration 

Benzo(a)pyrene 4 1 0.015(J) 0.4(U) n/a 0.015 Maximum detected concentration 

Benzo(b)fluoranthene 4 2 0.0167(J) 0.4(U) n/a 0.0368 Maximum detected concentration 

Chrysene 4 2 0.0283 0.4(U) n/a 0.0331 Maximum detected concentration 

Fluoranthene 4 2 0.0303(J) 0.4(U) n/a 0.0448 Maximum detected concentration 

Phenanthrene 4 1 0.0218(J) 0.4(U) n/a 0.0218 Maximum detected concentration 

Pyrene 4 2 0.0321(J) 0.4(U) n/a 0.0387 Maximum detected concentration 

Radionuclides (pCi/g) 

Plutonium-239/240 4 4 0.0769 0.3 n/a 0.3 Maximum detected concentration 

Uranium-234 4 4 0.836 4.62 n/a 4.62 Maximum detected concentration 

Uranium-235/236 4 3 0.063(U) 0.224 n/a 0.224 Maximum detected concentration 

Uranium-238 4 4 0.988 5.28 n/a 5.28 Maximum detected concentration 

Note: Data qualifiers are defined in Appendix A. 

*n/a = Not applicable. 
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Table H-2.3-29 

 EPCs at SWMU 11-011(d) for the Residential Scenario 

COPC 
Number of 
Analyses 

Number of 
Detects 

Minimum 
Concentration 

Maximum 
Concentration Distribution EPC EPC Method 

Inorganic Chemicals mg/kg)        

Antimony 10 0 0.11(U) 5.86(U) n/a* 5.86(U) Maximum detection limit 

Chromium (Total) 10 10 3.82 27.7 Lognormal 17.7 95% Chebyshev (Mean, Sd) 

Copper 10 10 4.31 29.6 Lognormal 28.3 95% Chebyshev (Mean, Sd) 

Nickel 10 10 1.99 12.7 Gamma 6.95 95% Adjusted Gamma 

Perchlorate 10 2 0.000687 0.0061(U) n/a 0.000736 Maximum detected concentration 

Selenium 10 2 0.93 1.18(U) n/a 1 Maximum detected concentration 

Organic Chemicals (mg/kg)        

Acetone 10 1 0.0059(U) 0.025(U) n/a 0.00756 Maximum detected concentration 

Benzo(a)anthracene 10 1 0.0214(J) 0.41(U) n/a 0.0214 Maximum detected concentration 

Benzo(a)pyrene 10 1 0.015(J) 0.41(U) n/a 0.015 Maximum detected concentration 

Benzo(b)fluoranthene 10 2 0.0167(J) 0.41(U) n/a 0.0368 Maximum detected concentration 

Chrysene 10 2 0.0283 0.41(U) n/a 0.0331 Maximum detected concentration 

Fluoranthene 10 2 0.0303(J) 0.41(U) n/a 0.0448 Maximum detected concentration 

HMX 10 2 0.12(U) 0.5(UJ) n/a 0.414 Maximum detected concentration 

Isopropyltoluene[4-] 10 1 0.00118(U) 0.0061(U) n/a 0.00358 Maximum detected concentration 

Methylene chloride 10 1 0.00249 0.00634(U) n/a 0.00249 Maximum detected concentration 

Phenanthrene 10 1 0.0218(J) 0.41(U) n/a 0.0218 Maximum detected concentration 

Pyrene 10 2 0.0321(J) 0.41(U) n/a 0.0387 Maximum detected concentration 

Radionuclides (pCi/g)        

Plutonium-239/240 10 6 0.00636(U) 0.3 Normal 0.132 95% KM (t) 

Uranium-234 10 10 0.694 4.62 Normal 2.42 95% Student's-t 

Uranium-235/236 10 5 0.024(U) 0.224 Normal 0.151 95% KM (t) 

Uranium-238 10 10 0.689 5.28 Gamma 3.09 95% Adjusted Gamma 

Note: Data qualifiers are defined in Appendix A. 

*n/a = Not applicable. 



 
S

upp
lem

e
ntal Investig

atio
n R

eport for S
-S

ite
 A

ggreg
ate A

re
a 

H
-14

4
 

Table H-2.3-30 

 EPCs at SWMU 11-011(d) for the Ecological Receptors 

COPC 
Number of 
Analyses 

Number of 
Detects 

Minimum 
Concentration 

Maximum 
Concentration Distribution EPC EPC Method 

Inorganic Chemicals (mg/kg)        

Antimony 6 0 0.11(U) 5.86(U) n/a* 5.86(U) Maximum detection limit 

Chromium (Total) 6 6 5.73 27.7 n/a 27.7 Maximum detected concentration 

Copper 6 6 5.3 29.6 n/a 29.6 Maximum detected concentration 

Nickel 6 6 4.03 12.7 n/a 12.7 Maximum detected concentration 

Selenium 6 2 0.93 1.18(U) n/a 1 Maximum detected concentration 

Organic Chemicals (mg/kg)        

Benzo(a)anthracene 6 1 0.0214(J) 0.41(U) n/a 0.0214 Maximum detected concentration 

Benzo(a)pyrene 6 1 0.015(J) 0.41(U) n/a 0.015 Maximum detected concentration 

Benzo(b)fluoranthene 6 2 0.0167(J) 0.41(U) n/a 0.0368 Maximum detected concentration 

Chrysene 6 2 0.0283 0.41(U) n/a 0.0331 Maximum detected concentration 

Fluoranthene 6 2 0.0303(J) 0.41(U) n/a 0.0448 Maximum detected concentration 

HMX 6 1 0.12(U) 0.5(UJ) n/a 0.414 Maximum detected concentration 

Phenanthrene 6 1 0.0218(J) 0.41(U) n/a 0.0218 Maximum detected concentration 

Pyrene 6 2 0.0321(J) 0.41(U) n/a 0.0387 Maximum detected concentration 

Radionuclides (pCi/g)        

Plutonium-239/240 6 5 0.0167(U) 0.3 n/a 0.3 Maximum detected concentration 

Uranium-234 6 6 0.694 4.62 n/a 4.62 Maximum detected concentration 

Uranium-235/236 6 4 0.024(U) 0.224 n/a 0.224 Maximum detected concentration 

Uranium-238 6 6 0.689 5.28 n/a 5.28 Maximum detected concentration 

Note: Data qualifiers are defined in Appendix A. 

*n/a = Not applicable. 
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Table H-2.3-31 

 EPCs at AOC C-11-002 for the Industrial Scenario 

COPC 
Number of 
Analyses 

Number of 
Detects 

Minimum 
Concentration 

Maximum 
Concentration Distribution EPC EPC Method 

Inorganic Chemicals (mg/kg)        

Antimony 7 0 1.16(U) 1.71(U) n/a* 1.71(U) Maximum detection limit 

Perchlorate 7 1 0.000973 0.00371 n/a 0.000973 Maximum detected concentration 

Selenium 7 0 1.15(U) 1.58(U) n/a 1.58(U) Maximum detection limit 

Organic Chemicals (mg/kg)        

Bis(2-ethylhexyl)phthalate 7 4 0.085 0.619 n/a 0.159 Maximum detected concentration 

HMX 7 2 0.207 0.5(U) n/a 0.391 Maximum detected concentration 

Isopropyltoluene[4-] 7 3 0.000395 0.00128(U) n/a 0.000636 Maximum detected concentration 

Methylene chloride 7 3 0.00263 0.00822(U) n/a 0.0077 Maximum detected concentration 

Toluene 7 3 0.00055 0.00183 n/a 0.00183 Maximum detected concentration 

Note: Data qualifiers are defined in Appendix A. 

*n/a = Not applicable. 
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Table H-2.3-32 

 EPCs at AOC C-11-002 for the Residential Scenario 

COPC 
Number of 
Analyses 

Number of 
Detects 

Minimum 
Concentration 

Maximum 
Concentration Distribution EPC EPC Method 

Inorganic Chemicals (mg/kg)        

Antimony 14 0 0.975(U) 1.71(U) n/a* 1.71(U) Maximum detection limit 

Perchlorate 14 1 0.000973 0.00371 n/a 0.000973 Maximum detected concentration 

Selenium 14 0 1.01(U) 1.58(U) n/a 1.58(U) Maximum detection limit 

Organic Chemicals (mg/kg)        

Bis(2-ethylhexyl)phthalate 14 4 0.085 0.619 n/a 0.159 Maximum detected concentration 

HMX 14 2 0.207 0.5(U) n/a 0.391 Maximum detected concentration 

Isopropyltoluene[4-] 14 3 0.000395 0.00128(U) n/a 0.000636 Maximum detected concentration 

Methylene chloride 14 5 0.00263 0.00822(U) Normal 0.00463 95% KM (t) 

Toluene 14 3 0.00055 0.00183 n/a 0.00183 Maximum detected concentration 

Note: Data qualifiers are defined in Appendix A. 

*n/a = Not applicable. 

 

Table H-2.3-33 

 EPCs at AOC C-11-002 for the Ecological Receptors 

COPC 
Number of 
Analyses 

Number of 
Detects 

Minimum 
Concentration 

Maximum 
Concentration Distribution EPC EPC Method 

Inorganic Chemicals (mg/kg)        

Antimony 7 0 1.16(U) 1.71(U) n/a* 1.71(U) Maximum detection limit 

Selenium 7 0 1.15(U) 1.58(U) n/a 1.58(U) Maximum detection limit 

Organic Chemicals (mg/kg)        

Bis(2-ethylhexyl)phthalate 7 4 0.085 0.619 n/a 0.159 Maximum detected concentration 

HMX 7 2 0.207 0.5(U) n/a 0.391 Maximum detected concentration 

Methylene chloride 7 3 0.00263 0.00822(U) n/a 0.0077 Maximum detected concentration 

Toluene 7 3 0.00055 0.00183 n/a 0.00183 Maximum detected concentration 

Note: Data qualifiers are defined in Appendix A. 

*n/a = Not applicable. 
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Table H-2.3-34 

 EPCs at SWMU 13-001 for the Industrial Scenario 

COPC 
Number of 
Analyses 

Number of 
Detects 

Minimum 
Concentration 

Maximum 
Concentration Distribution EPC EPC Method 

Inorganic Chemicals (mg/kg)        

Antimony 26 1 0.414(U) 1.44(U) n/a* 0.65 Maximum detected concentration 

Copper 26 26 2.67 16 Gamma 8.2 95% Adjusted Gamma 

Lead 26 26 7.65 51.3 Nonparametric 21 95% Student's-t 

Perchlorate 26 3 0.000689 0.00288(U) n/a 0.00126 Maximum detected concentration 

Organic Chemicals (mg/kg)        

Benzoic acid 26 1 0.711 0.956(U) n/a 0.711 Maximum detected concentration 

Bis(2-ethylhexyl)phthalate 26 3 0.157 1.4 n/a 1.4 Maximum detected concentration 

Butylbenzylphthalate 26 1 0.315 0.478(U) n/a 0.315 Maximum detected concentration 

Di-n-butylphthalate 26 1 0.366(U) 0.863 n/a 0.863 Maximum detected concentration 

HMX 26 2 0.176 1.97 n/a 1.97 Maximum detected concentration 

RDX 26 1 0.5(U) 3.39 n/a 3.39 Maximum detected concentration 

Styrene 26 1 0.00104(U) 0.00239 n/a 0.00239 Maximum detected concentration 

TATB 26 7 0.682 4.88 Normal 1.37 95% KM (t) 

Radionuclides (pCi/g)        

Americium-241 26 2 −0.000476(U) 0.0394 n/a 0.0394 Maximum detected concentration 

Plutonium-239/240 26 12 0.00127(U) 0.081 Normal 0.0304 95% KM (t) 

Note: Data qualifiers are defined in Appendix A. 

*n/a = Not applicable. 
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Table H-2.3-35 

 EPCs at SWMU 13-001 for the Residential Scenario 

COPC 
Number of 
Analyses 

Number of 
Detects 

Minimum 
Concentration 

Maximum 
Concentration Distribution EPC EPC Method 

Inorganic Chemicals (mg/kg)        

Antimony 51 2 0.414(U) 1.44(U) n/a* 1.11 Maximum detected concentration 

Arsenic 51 51 0.397 6.22 Gamma 2.29 95% Approximate Gamma 

Barium 51 51 13.5 200 Normal 76.8 95% Student's-t 

Chromium (Total) 51 51 2.38 40.3 Lognormal 10 95% Chebyshev (Mean, Sd) 

Copper 51 51 1.77 28 Gamma 7.29 95% Approximate Gamma 

Lead 51 51 2.02 234 Lognormal 35.8 95% Chebyshev (Mean, Sd) 

Perchlorate 51 9 0.000689 0.00484 Lognormal 0.00131 95% KM (t) 

Selenium 51 0 0.936(U) 1.4(U) n/a 1.4(U) Maximum detection limit 

Organic Chemicals (mg/kg)        

Acetone 51 2 0.00183(U) 0.0379 n/a 0.0379 Maximum detected concentration 

Benzoic acid 50 1 0.692(U) 0.956(U) n/a 0.711 Maximum detected concentration 

Bis(2-ethylhexyl)phthalate 51 4 0.0748 1.4 n/a 1.4 Maximum detected concentration 

Butanone[2-] 51 2 0.00229 0.00716(UJ) n/a 0.00618 Maximum detected concentration 

Butylbenzylphthalate 51 1 0.315 0.478(U) n/a 0.315 Maximum detected concentration 

Di-n-butylphthalate 51 2 0.337 0.863 n/a 0.863 Maximum detected concentration 

HMX 51 3 0.176 1.97 n/a 1.97 Maximum detected concentration 

Isopropyltoluene[4-] 51 1 0.000735 0.00143(U) n/a 0.000735 Maximum detected concentration 

Methylene chloride 51 2 0.00232 0.00716(U) n/a 0.00259 Maximum detected concentration 

RDX 51 1 0.5(U) 3.39 n/a 3.39 Maximum detected concentration 

Styrene 51 1 0.00104(U) 0.00239 n/a 0.00239 Maximum detected concentration 

TATB 51 7 0.682 4.88 Normal 1.03 95% KM (t) 

Toluene 51 1 0.00104(U) 0.00143(U) n/a 0.00108 Maximum detected concentration 

Radionuclides (pCi/g)        

Americium-241 51 2 −0.000424(U) 0.0394 n/a 0.0394 Maximum detected concentration 

Plutonium-239/240 51 12 −0.00896(U) 0.081 Normal 0.00981 95% KM (t) 

Note: Data qualifiers are defined in Appendix A. 

*n/a = Not applicable. 
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Table H-2.3-36 

 EPCs at SWMU 13-001 for the Ecological Receptors 

COPC 
Number of 
Analyses 

Number of 
Detects 

Minimum 
Concentration 

Maximum 
Concentration 

 
Distribution EPC EPC Method 

Inorganic Chemicals (mg/kg)        

Antimony 32 2 0.414(U) 1.44(U) n/a* 1.11 Maximum detected concentration 

Copper 32 32 2.6 17.1 Gamma 8.4 95% Adjusted Gamma 

Barium 32 32 13.5 200 Normal 92.4 95% Student's-t 

Chromium (Total) 32 32 2.8 40.3 Lognormal 8.9 95% Student's-t 

Lead 32 32 3.13 234 Nonparametric 53.3 95% Chebyshev (Mean, Sd) 

Selenium 32 0 1.01(U) 1.4(U) n/a 1.4(U) Maximum detection limit 

Organic Chemicals (mg/kg)        

Acetone 32 1 0.00518(UJ) 0.0324 n/a 0.0324 Maximum detected concentration 

Benzoic acid 31 1 0.705(UJ) 0.956(U) n/a 0.711 Maximum detected concentration 

Bis(2-ethylhexyl)phthalate 32 4 0.0748 1.4 n/a 1.4 Maximum detected concentration 

Butanone[2-] 32 1 0.00518(UJ) 0.00716(UJ) n/a 0.00618 Maximum detected concentration 

Butylbenzylphthalate 32 1 0.315 0.478(U) n/a 0.315 Maximum detected concentration 

Di-n-butylphthalate 32 2 0.337 0.863 n/a 0.863 Maximum detected concentration 

HMX 32 3 0.176 1.97 n/a 1.97 Maximum detected concentration 

Methylene chloride 32 1 0.00232 0.00716(U) n/a 0.00232 Maximum detected concentration 

RDX 32 1 0.5(U) 3.39 n/a 3.39 Maximum detected concentration 

Styrene 32 1 0.00104(U) 0.00239 n/a 0.00239 Maximum detected concentration 

Toluene 32 1 0.00104(U) 0.00143(U) n/a 0.00108 Maximum detected concentration 

Radionuclides (pCi/g)        

Americium-241 32 2 −0.000476(U) 0.0394 n/a 0.0394 Maximum detected concentration 

Plutonium-239/240 32 12 −0.00356(U) 0.081 Normal 0.0229 95% KM (t) 

Note: Data qualifiers are defined in Appendix A. 

*n/a = Not applicable. 
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Table H-2.3-37 

 EPCs at SWMU 13-002 for the Industrial Scenario 

COPC 
Number of 
Analyses 

Number of 
Detects 

Minimum 
Concentration 

Maximum 
Concentration 

 
Distribution EPC EPC Method 

Inorganic Chemicals (mg/kg)        

Antimony 7 0 1.2(U) 1.75(U) n/a* 1.75(U) Maximum detection limit 

Perchlorate 7 2 0.00113 0.00401(U) n/a 0.00147 Maximum detected concentration 

Selenium 7 0 1.12(UJ) 1.91(U) n/a 1.91(U) Maximum detection limit 

Organic Chemicals (mg/kg)        

Acetone 7 2 0.00224 0.00758 n/a 0.00758 Maximum detected concentration 

Methylene chloride 7 4 0.00406 0.01(U) n/a 0.00788 Maximum detected concentration 

Toluene 7 2 0.000431 0.00148(U) n/a 0.00104 Maximum detected concentration 

Trichloroethane[1,1,1-] 7 2 0.00118 0.002(U) n/a 0.00176 Maximum detected concentration 

Trichloroethene 7 3 0.00123(U) 0.00646 n/a 0.00646 Maximum detected concentration 

Note: Data qualifiers are defined in Appendix A. 

*n/a = Not applicable. 
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Table H-2.3-38 

 EPCs at SWMU 13-002 for the Residential Scenario 

COPC 
Number of 
Analyses 

Number of 
Detects 

Minimum 
Concentration 

Maximum 
Concentration 

 
Distribution EPC EPC Method 

Inorganic Chemicals (mg/kg)        

Antimony 13 0 1.06(U) 1.75(U) n/a* 1.75(U) Maximum detection limit 

Chromium (Total) 13 13 2.32 15.4 Gamma 8.74 95% Adjusted Gamma 

Barium 13 13 27.6 199 Normal 98.4 95% Student's-t 

Perchlorate 13 3 0.000727 0.00401(U) n/a 0.00147 Maximum detected concentration 

Selenium 13 0 1.06(U) 1.91(U) n/a 1.91(U) Maximum detection limit 

Organic Chemicals (mg/kg)        

Acetone 13 2 0.00224 0.00758 n/a 0.00758 Maximum detected concentration 

Methylene chloride 13 5 0.0037 0.01(U) Normal 0.00533 95% KM (t) 

Toluene 13 2 0.000431 0.00148(U) n/a 0.00104 Maximum detected concentration 

Trichloroethane[1,1,1-] 13 2 0.0011(U) 0.002(U) n/a 0.00176 Maximum detected concentration 

Trichloroethene 13 4 0.000468 0.00646 n/a 0.00646 Maximum detected concentration 

Note: Data qualifiers are defined in Appendix A. 

*n/a = Not applicable. 
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Table H-2.3-39 

 EPCs at SWMU 13-002 for the Ecological Receptors 

COPC 
Number of 
Analyses 

Number of 
Detects 

Minimum 
Concentration 

Maximum 
Concentration 

 
Distribution EPC EPC Method 

Inorganic Chemicals (mg/kg)        

Antimony 8 0 1.13(U) 1.75(U) n/a* 1.75(U) Maximum detection limit 

Chromium (Total) 8 8 4.25 13.5 Normal 8.55 95% Student's-t 

Selenium 8 0 1.09(U) 1.91(U) n/a 1.91(U) Maximum detection limit 

Organic Chemicals (mg/kg)        

Acetone 8 2 0.00224 0.00758 n/a 0.00758 Maximum detected concentration 

Methylene chloride 8 5 0.0037 0.01(U) n/a 0.00591 95% KM (t) 

Toluene 8 2 0.000431 0.00148(U) n/a 0.00104 Maximum detected concentration 

Trichloroethane[1,1,1-] 8 2 0.00118 0.002(U) n/a 0.00176 Maximum detected concentration 

Trichloroethene 8 4 0.000468 0.00646 n/a 0.00646 Maximum detected concentration 

Note: Data qualifiers are defined in Appendix A. 

*n/a = Not applicable. 
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Table H-2.3-40 

 EPCs at AOC 16-003(p) for the Industrial Scenario 

COPC 
Number of 
Analyses 

Number of 
Detects 

Minimum 
Concentration 

Maximum 
Concentration 

 
Distribution EPC EPC Method 

Inorganic Chemicals (mg/kg)        

Antimony 4 1 0.49(U) 1.99(U) n/a* 1.61 Maximum detected concentration 

Copper 4 4 5.9 21.9 n/a 21.9 Maximum detected concentration 

Lead 4 4 28.7 126 n/a 126 Maximum detected concentration 

Nickel 4 4 4.26 36.4 n/a 36.4 Maximum detected concentration 

Perchlorate 4 1 0.00221(U) 0.0917 n/a 0.0917 Maximum detected concentration 

Zinc 4 4 20.6 78.5 n/a 78.5 Maximum detected concentration 

Organic Chemicals (mg/kg)        

Acetone 4 2 0.00553(U) 0.0586 n/a 0.0586 Maximum detected concentration 

Bis(2-ethylhexyl)phthalate 4 2 0.233 6.34 n/a 6.34 Maximum detected concentration 

Butanone[2-] 4 1 0.00553(U) 0.023(U) n/a 0.00804 Maximum detected concentration 

Butylbenzylphthalate 4 1 0.368(U) 2.48 n/a 2.48 Maximum detected concentration 

HMX 4 2 0.11(U) 1.59 n/a 1.59 Maximum detected concentration 

Methyl-2-pentanone[4-] 4 1 0.00553(U) 0.023(U) n/a 0.0108 Maximum detected concentration 

TATB 4 2 0.46(UJ) 1.23 n/a 1.23 Maximum detected concentration 

Radionuclides (pCi/g)        

Plutonium-239/240 4 1 0.00114(U) 0.0865 n/a 0.0865 Maximum detected concentration 

Note: Data qualifiers are defined in Appendix A. 

*n/a = Not applicable. 
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Table H-2.3-41 

 EPCs at AOC 16-003(p) for the Residential Scenario 

COPC 
Number of 
Analyses 

Number of 
Detects 

Minimum 
Concentration 

Maximum 
Concentration 

 
Distribution EPC EPC Method 

Inorganic Chemicals (mg/kg)        

Antimony 8 1 0.47(U) 1.99(U) n/a* 1.61 Maximum detected concentration 

Barium 8 8 59.8 231 Lognormal 131 95% Student's-t 

Cobalt 8 8 0.478 5.82 Normal 3.56 95% Student's-t 

Copper 8 8 2.86 21.9 Normal 13.9 95% Student's-t 

Lead 8 8 9.21 126 Gamma 100 95% Adjusted Gamma 

Nickel 8 8 2.78 36.4 Gamma 25.2 95% Adjusted Gamma 

Perchlorate 8 2 0.000561(U) 0.0917 n/a 0.0917 Maximum detected concentration 

Selenium 8 2 0.62 1.15(UJ) n/a 0.66 Maximum detected concentration 

Zinc 8 8 15.3 78.5 Normal 57.5 95% Student's-t 

Organic Chemicals (mg/kg)        

Acetone 8 3 0.00301(U) 0.0586 n/a 0.0586 Maximum detected concentration 

Bis(2-ethylhexyl)phthalate 8 2 0.233 6.34 n/a 6.34 Maximum detected concentration 

Butanone[2-] 8 3 0.00238 0.023(U) n/a 0.00804 Maximum detected concentration 

Butylbenzylphthalate 8 1 0.368(U) 2.48 n/a 2.48 Maximum detected concentration 

HMX 8 4 0.11(U) 1.59 n/a 1.59 Maximum detected concentration 

Isopropyltoluene[4-] 8 1 0.00047 0.0057(U) n/a 0.00047 Maximum detected concentration 

Methyl-2-pentanone[4-] 8 1 0.00553(U) 0.023(U) n/a 0.0108 Maximum detected concentration 

RDX 8 1 0.11(U) 0.5(U) n/a 0.206 Maximum detected concentration 

TATB 8 3 0.374 1.23 n/a 1.23 Maximum detected concentration 

Radionuclides (pCi/g)        

Cesium-137 8 2 −0.0121(U) 0.241 n/a 0.105 Maximum detected concentration 

Plutonium-239/240 8 1 0.00114(U) 0.0865 n/a 0.0865 Maximum detected concentration 

Note: Data qualifiers are defined in Appendix A. 

*n/a = Not applicable. 
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Table H-2.3-42 

 EPCs at AOC 16-003(p) for the Ecological Receptors 

COPC 
Number of 
Analyses 

Number of 
Detects 

Minimum 
Concentration 

Maximum 
Concentration Distribution EPC EPC Method 

Inorganic Chemicals (mg/kg)        

Antimony 4 1 0.49(U) 1.99(U) n/a* 1.61 Maximum detected concentration 

Copper 4 4 5.9 21.9 n/a 21.9 Maximum detected concentration 

Lead 4 4 28.7 126 n/a 126 Maximum detected concentration 

Nickel 4 4 4.26 36.4 n/a 36.4 Maximum detected concentration 

Zinc 4 4 20.6 78.5 n/a 78.5 Maximum detected concentration 

Organic Chemicals (mg/kg)        

Acetone 4 2 0.00553(U) 0.0586 n/a 0.0586 Maximum detected concentration 

Bis(2-ethylhexyl)phthalate 4 2 0.233 6.34 n/a 6.34 Maximum detected concentration 

Butanone[2-] 4 1 0.00553(U) 0.023(U) n/a 0.00804 Maximum detected concentration 

Butylbenzylphthalate 4 1 0.368(U) 2.48 n/a 2.48 Maximum detected concentration 

HMX 4 2 0.11(U) 1.59 n/a 1.59 Maximum detected concentration 

Methyl-2-pentanone[4-] 4 1 0.00553(U) 0.023(U) n/a 0.0108 Maximum detected concentration 

Radionuclides (pCi/g)        

Plutonium-239/240 4 1 0.00114(U) 0.0865 n/a 0.0865 Maximum detected concentration 

Note: Data qualifiers are defined in Appendix A. 

*n/a = Not applicable. 
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Table H-2.3-43 

 EPCs at SWMU 16-004(d) for the Residential Scenario 

COPC 
Number of 
Analyses 

Number of 
Detects 

Minimum 
Concentration 

Maximum 
Concentration Distribution EPC EPC Method 

Inorganic Chemicals (mg/kg)        

Antimony 10 0 0.395(U) 2.02(U) n/a* 2.02(U) Maximum detection limit 

Barium 10 10 19.8 77.2 Normal 51.6 95% Student's-t 

Copper 10 10 2.5 6.7 Normal 4.32 95% Student's-t 

Mercury 10 6 0.0124(U) 0.269 Normal 0.117 95% KM (t) 

Selenium 10 1 0.571 1.32(U) n/a 0.571 Maximum detected concentration 

Organic Chemicals (mg/kg)        

Acetone 10 1 0.00333 0.00597(UJ) n/a 0.00333 Maximum detected concentration 

TATB 10 3 0.319 1(U) n/a 0.925 Maximum detected concentration 

Radionuclides (pCi/g)        

Cesium-137 10 1 −0.038(U) 0.0739 n/a 0.0739 Maximum detected concentration 

Uranium-235/236 10 2 0.0345(U) 0.0722 n/a 0.0722 Maximum detected concentration 

Note: Data qualifiers are defined in Appendix A. 

*n/a = Not applicable. 
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Table H-2.3-44 

 EPCs at SWMU 16-004(d) for the Ecological Receptors 

COPC 
Number of 
Analyses 

Number of 
Detects 

Minimum 
Concentration 

Maximum 
Concentration Distribution EPC EPC Method 

Inorganic Chemicals (mg/kg)        

Antimony 5 0 0.395(U) 2.02(U) n/a* 2.02(U) Maximum detection limit 

Barium 5 5 19.8 57.4 n/a 57.4 Maximum detected concentration 

Copper 5 5 2.5 6.7 n/a 6.7 Maximum detected concentration 

Mercury 5 4 0.014(U) 0.269 n/a 0.269 Maximum detected concentration 

Selenium 5 1 0.571 1.32(U) n/a 0.571 Maximum detected concentration 

Organic Chemicals (mg/kg)        

Acetone 5 1 0.00333 0.0058(UJ) n/a 0.00333 Maximum detected concentration 

Radionuclides (pCi/g)        

Cesium-137 5 1 −0.0275(U) 0.0739 n/a 0.0739 Maximum detected concentration 

Uranium-235/236 5 2 0.0532(U) 0.0722 n/a 0.0722 Maximum detected concentration 

Note: Data qualifiers are defined in Appendix A. 

*n/a = Not applicable. 
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Table H-2.3-45 

 EPCs at SWMU 16-004(f) for the Residential Scenario 

COPC 
Number of 
Analyses 

Number of 
Detects 

Minimum 
Concentration 

Maximum 
Concentration 

 
Distribution EPC EPC Method 

Inorganic Chemicals (mg/kg)        

Antimony 9 0 0.416(U) 1.22(U) n/a* 1.22(U) Maximum detection limit 

Barium 9 9 23.5 47.5 Normal 41.4 95% Student's-t 

Copper 9 9 1.47 5.23 Normal 4.07 95% Student's-t 

Selenium 9 0 1.11(U) 1.24(U) n/a 1.24(U) Maximum detection limit 

Organic Chemicals (mg/kg)        

Acetone 9 4 0.00234 0.00632(U) n/a 0.00445 Maximum detected concentration 

Benzo(b)fluoranthene 9 1 0.0128 0.0421(U) n/a 0.0128 Maximum detected concentration 

Fluoranthene 9 1 0.0194 0.0421(U) n/a 0.0194 Maximum detected concentration 

Pyrene 9 1 0.0185 0.0421(U) n/a 0.0185 Maximum detected concentration 

TATB 9 1 0.504 1(U) n/a 0.504 Maximum detected concentration 

Note: Data qualifiers are defined in Appendix A. 

*n/a = Not applicable. 

 

Table H-2.3-46 

 EPCs at SWMU 16-004(f) for the Ecological Receptors 

COPC 
Number of 
Analyses 

Number of 
Detects 

Minimum 
Concentration 

Maximum 
Concentration 

 
Distribution EPC EPC Method 

Inorganic Chemicals (mg/kg)        

Antimony 5 0 0.416(U) 1.1(U) n/a* 1.1(U) Maximum detection limit 

Barium 5 5 33.7 47.5 n/a 47.5 Maximum detected concentration 

Copper 5 5 2.36 5.23 n/a 5.23 Maximum detected concentration 

Selenium 5 0 1.14(U) 1.22(U) n/a 1.22(U) Maximum detection limit 

Organic Chemicals (mg/kg)        

Acetone 5 2 0.00329 0.00632(U) n/a 0.00372 Maximum detected concentration 

Note: Data qualifiers are defined in Appendix A. 

*n/a = Not applicable. 
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Table H-2.3-47 

 EPCs at AOC 16-024(a) for the Industrial Scenario 

COPC 
Number of 
Analyses 

Number of 
Detects 

Minimum 
Concentration 

Maximum 
Concentration 

 
Distribution EPC EPC Method 

Inorganic Chemicals (mg/kg)        

Antimony 5 0 0.517(U) 1.37(U) n/a* 1.37(U) Maximum detection limit 

Cobalt 5 5 3.46 9.81 n/a 9.81 Maximum detected concentration 

Perchlorate 5 1 0.000645 0.00292(U) n/a 0.000645 Maximum detected concentration 

Organic Chemicals (mg/kg)        

Benzoic acid 5 1 0.624 0.974(UJ) n/a 0.624 Maximum detected concentration 

Isopropyltoluene[4-] 5 3 0.000373 0.00137(U) n/a 0.000681 Maximum detected concentration 

Radionuclides (pCi/g)        

Plutonium-239/240 5 3 0.00504(U) 0.0597 n/a 0.06 Maximum detected concentration 

Note: Data qualifiers are defined in Appendix A. 

*n/a = Not applicable. 
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Table H-2.3-48 

 EPCs at AOC 16-024(a) for the Residential Scenario 

COPC 
Number of 
Analyses 

Number of 
Detects 

Minimum 
Concentration 

Maximum 
Concentration 

 
Distribution EPC EPC Method 

Inorganic Chemicals (mg/kg)        

Aluminum 10 10 3790 15,500 Normal 10,800 95% Student's-t 

Antimony 10 0 0.517(U) 1.37(U) n/a* 1.37(U) Maximum detection limit 

Barium 10 10 67.2 175 Normal 138 95% Student's-t 

Cobalt 10 10 1.87 9.81 Normal 6.17 95% Student's-t 

Copper 10 10 4.49 9.49 Normal 8 95% Student's-t 

Perchlorate 10 6 0.000645 0.00433 Normal 0.00301 95% KM (t) 

Selenium 10 0 1.04(U) 1.46(U) n/a 1.46(U) Maximum detection limit 

Vanadium 10 10 12.2 28.1 Normal 25.5 95% Student's-t 

Organic Chemicals (mg/kg)        

Benzoic acid 10 1 0.624 0.974(UJ) n/a 0.624 Maximum detected concentration 

Butanone[2-] 10 1 0.00258 0.00731(UJ) n/a 0.00258 Maximum detected concentration 

Isopropyltoluene[4-] 10 3 0.000373 0.00137(U) n/a 0.000681 Maximum detected concentration 

Radionuclides (pCi/g)        

Cesium-137 10 6 −0.0225(U) 1 Normal 0.549 95% KM (t) 

Plutonium-239/240 10 3 0(U) 0.0597 n/a 0.0597 Maximum detected concentration 

Note: Data qualifiers are defined in Appendix A. 

*n/a = Not applicable. 
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Table H-2.3-49 

 EPCs at AOC 16-024(a) for the Ecological Receptors 

COPC 
Number of 
Analyses 

Number of 
Detects 

Minimum 
Concentration 

Maximum 
Concentration 

 
Distribution EPC EPC Method 

Inorganic Chemicals (mg/kg)        

Antimony 5 0 0.517(U) 1.37(U) n/a* 1.37(U) Maximum detection limit 

Cobalt 5 5 3.46 9.81 n/a 9.81 Maximum detected concentration 

Organic Chemicals (mg/kg)        

Benzoic acid 5 1 0.624 0.974(UJ) n/a 0.624 Maximum detected concentration 

Radionuclides (pCi/g)        

Plutonium-239/240 5 3 0.00504(U) 0.0597 n/a 0.0597 Maximum detected concentration 

Note: Data qualifiers are defined in Appendix A. 

*n/a = Not applicable. 

 

Table H-2.3-50 

 EPCs at AOC 16-024(u) for the Industrial Scenario 

COPC 
Number of 
Analyses 

Number of 
Detects 

Minimum 
Concentration 

Maximum 
Concentration 

 
Distribution EPC EPC Method 

Inorganic Chemicals (mg/kg)        

Antimony 5 0 1.1(UJ) 1.17(UJ) n/a* 1.17(UJ) Maximum detection limit 

Perchlorate 5 2 0.00062 0.00232(U) n/a 0.00101 Maximum detected concentration 

Organic Chemicals (mg/kg)        

Acetone 5 1 0.00279 0.00598(UJ) n/a 0.00279 Maximum detected concentration 

Dibenzofuran 5 2 0.222 0.484 n/a 0.484 Maximum detected concentration 

Methylene chloride 5 3 0.00238 0.00598(U) n/a 0.00259 Maximum detected concentration 

Note: Data qualifiers are defined in Appendix A. 

*n/a = Not applicable. 
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Table H-2.3-51 

 EPCs at AOC 16-024(u) for the Residential Scenario 

COPC 
Number of 
Analyses 

Number of 
Detects 

Minimum 
Concentration 

Maximum 
Concentration 

 
Distribution EPC EPC Method 

Inorganic Chemicals (mg/kg)        

Antimony 10 0 1.03(U) 1.17(UJ) n/a* 1.17(UJ) Maximum detection limit 

Perchlorate 10 3 0.00062 0.00232(U) n/a 0.00107 Maximum detected concentration 

Organic Chemicals (mg/kg)        

Acetone 10 1 0.00279 0.00598(UJ) n/a 0.00279 Maximum detected concentration 

Aniline 10 1 0.178 1.56(U) n/a 0.178 Maximum detected concentration 

Dibenzofuran 5 2 0.222 0.484 n/a 0.484 Maximum detected concentration 

Dimethylphthalate 10 1 0.263 1.56(U) n/a 0.263 Maximum detected concentration 

Dinitro-2-methylphenol[4,6-] 10 1 0.277 1.56(UJ) n/a 0.277 Maximum detected concentration 

Isophorone 10 1 0.36(U) 1.56(U) n/a 0.562 Maximum detected concentration 

Methylene chloride 10 3 0.00238 0.00598(U) n/a 0.00259 Maximum detected concentration 

Nitroso-di-n-propylamine[N-] 10 1 0.209 1.56(U) n/a 0.209 Maximum detected concentration 

Note: Data qualifiers are defined in Appendix A. 

*n/a = Not applicable. 

 

Table H-2.3-52 

 EPCs at AOC 16-024(u) for the Ecological Receptors 

COPC 
Number of 
Analyses 

Number of 
Detects 

Minimum 
Concentration 

Maximum 
Concentration 

 
Distribution EPC EPC Method 

Inorganic Chemicals (mg/kg)        

Antimony 5 0 1.1(UJ) 1.17(UJ) n/a* 1.17(UJ) Maximum detection limit 

Organic Chemicals (mg/kg)        

Acetone 5 1 0.00279 0.00598(UJ) n/a 0.00279 Maximum detected concentration 

Dibenzofuran 5 2 0.222 0.484 n/a 0.484 Maximum detected concentration 

Methylene chloride 5 3 0.00238 0.00598(U) n/a 0.00259 Maximum detected concentration 

Note: Data qualifiers are defined in Appendix A. 

*n/a = Not applicable. 
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Table H-2.3-53 

 EPCs at SWMU 16-025(d2) for the Industrial Scenario 

COPC 
Number of 
Analyses 

Number of 
Detects 

Minimum 
Concentration 

Maximum 
Concentration Distribution EPC EPC Method 

Inorganic Chemicals (mg/kg)        

Antimony 5 0 1.13(U) 1.34(U) n/a* 1.34(U) Maximum detection limit 

Perchlorate 5 1 0.00103 0.0028(U) n/a 0.00103 Maximum detected concentration 

Organic Chemicals (mg/kg)        

Butanone[2-] 5 1 0.00458 0.00699(U) n/a 0.00458 Maximum detected concentration 

Dibromoethane[1,2-] 5 1 0.000953 0.0014(U) n/a 0.000953 Maximum detected concentration 

Isopropyltoluene[4-] 5 1 0.000592 0.0014(U) n/a 0.000592 Maximum detected concentration 

Methylene chloride 5 1 0.00269(U) 0.00623(U) n/a 0.00285 Maximum detected concentration 

Pentachlorophenol 5 1 0.324 0.435(U) n/a 0.324 Maximum detected concentration 

TATB 5 2 0.816 1.32 n/a 1.32 Maximum detected concentration 

Note: Data qualifiers are defined in Appendix A. 

*n/a = Not applicable. 
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Table H-2.3-54 

 EPCs at SWMU 16-025(d2) for the Residential Scenario 

COPC 
Number of 
Analyses 

Number of 
Detects 

Minimum 
Concentration 

Maximum 
Concentration Distribution EPC EPC Method 

Inorganic Chemicals (mg/kg)        

Antimony 10 0 0.416(U) 1.34(U) n/a* 1.34(U) Maximum detection limit 

Perchlorate 10 1 0.00103 0.0028(U) n/a 0.00103 Maximum detected concentration 

Organic Chemicals (mg/kg)        

Butanone[2-] 10 1 0.00458 0.00699(U) n/a 0.00458 Maximum detected concentration 

Dibromoethane[1,2-] 10 1 0.000953 0.0014(U) n/a 0.000953 Maximum detected concentration 

Isopropyltoluene[4-] 10 1 0.000592 0.0014(U) n/a 0.000592 Maximum detected concentration 

Methylene chloride 10 1 0.00269(U) 0.00623(U) n/a 0.00285 Maximum detected concentration 

Pentachlorophenol 10 1 0.324 0.435(U) n/a 0.324 Maximum detected concentration 

TATB 10 2 0.816 1.32 n/a 1.32 Maximum detected concentration 

Radionuclides (pCi/g)        

Cesium-137 10 4 −0.0248(U) 0.147 n/a 0.147 Maximum detected concentration 

Note: Data qualifiers are defined in Appendix A. 

*n/a = Not applicable. 

 

Table H-2.3-55 

 EPCs at SWMU 16-025(d2) for the Ecological Receptors 

COPC 
Number of 
Analyses 

Number of 
Detects 

Minimum 
Concentration 

Maximum 
Concentration Distribution EPC EPC Method 

Inorganic Chemicals (mg/kg)        

Antimony 5 0 1.13(U) 1.34(U) n/a* 1.34(U) Maximum detection limit 

Organic Chemicals (mg/kg)        

Butanone[2-] 5 1 0.00458 0.00699(U) n/a 0.00458 Maximum detected concentration 

Methylene chloride 5 1 0.00269(U) 0.00623(U) n/a 0.00285 Maximum detected concentration 

Pentachlorophenol 5 1 0.324 0.435(U) n/a 0.324 Maximum detected concentration 

Note: Data qualifiers are defined in Appendix A. 

*n/a = Not applicable. 
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Table H-2.3-56 

 EPCs at SWMU 16-029(h) for the Industrial Scenario 

COPC 
Number of 
Analyses 

Number of 
Detects 

Minimum 
Concentration 

Maximum 
Concentration Distribution EPC EPC Method 

Inorganic Chemicals (mg/kg)        

Antimony 17 1 0.436(U) 5.75(UJ) n/a* 3.26 Maximum detected concentration 

Cadmium 17 9 0.143 0.69(U) Normal 0.238 95% KM (t) 

Copper 17 17 4.13 45.7 Gamma 21 95% Adjusted Gamma 

Lead 17 17 10.8 125 Gamma 44.7 95% Adjusted Gamma 

Mercury 17 17 0.0199 0.955 Lognormal 0.356 95% Chebyshev (Mean, Sd) 

Perchlorate 17 1 0.000729 0.00284(U) n/a 0.000729 Maximum detected concentration 

Silver 17 10 0.207 3.28(U) Normal 0.63 95% KM (t) 

Organic Chemicals (mg/kg)        

Acetone 17 1 0.00198 0.0071(UJ) n/a 0.00198 Maximum detected concentration 

Benzoic acid 17 2 0.681 3.1(U) n/a 0.734 Maximum detected concentration 

Bis(2-ethylhexyl)phthalate 17 1 0.128 1.55(U) n/a 0.128 Maximum detected concentration 

Di-n-butylphthalate 17 2 0.242 1.55(U) n/a 0.582 Maximum detected concentration 

Isopropyltoluene[4-] 17 1 0.000704 0.00142(U) n/a 0.000704 Maximum detected concentration 

Methylene chloride 17 3 0.00243 0.0071(U) n/a 0.00317 Maximum detected concentration 

TATB 17 3 0.324 7.06 n/a 7.06 Maximum detected concentration 

Trimethylbenzene[1,2,4-] 17 1 0.000892 0.00142(U) n/a 0.000892 Maximum detected concentration 

Tris(o-cresyl)phosphate 17 1 0.329 1(U) n/a 0.329 Maximum detected concentration 

Radionuclides (pCi/g)        

Americium-241 17 3 −0.00569(U) 0.0246 n/a 0.0246 Maximum detected concentration 

Note: Data qualifiers are defined in Appendix A. 

*n/a = Not applicable. 
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Table H-2.3-57 

 EPCs at SWMU 16-029(h) for the Residential Scenario 

COPC 
Number of 
Analyses 

Number of 
Detects 

Minimum 
Concentration 

Maximum 
Concentration Distribution EPC EPC Method 

Inorganic Chemicals (mg/kg)        

Antimony 36 2 0.436(U) 5.75(UJ) n/a* 3.26 Maximum detected concentration 

Arsenic 36 36 0.211 9.92 Gamma 2.82 95% Adjusted Gamma 

Barium 36 36 17 205 Normal 87.3 95% Student's-t 

Cadmium 36 11 0.131 0.69(U) Normal 0.221 95% KM (t) 

Copper 36 34 1.09(U) 45.7 Lognormal 15.8 95% KM (Chebyshev) 

Lead 36 36 1.2 125 Gamma 25.2 95% Adjusted Gamma 

Mercury 36 31 0.00511 0.955 Lognormal 0.182 95% KM (Chebyshev) 

Perchlorate 36 4 0.000729 0.00284(U) n/a 0.00115 Maximum detected concentration 

Silver 36 29 0.182 3.28(U) Normal 0.55 95% KM (t) 

Selenium 36 0 0.974(U) 1.39(U) n/a 1.39(U) Maximum detection limit 

Organic Chemicals (mg/kg)        

Acetone 36 5 0.00187 0.0278 Lognormal 0.0048 95% KM (BCA) 

Benzoic acid 36 3 0.587 3.1(U) n/a* 0.734 Maximum detected concentration 

Bis(2-ethylhexyl)phthalate 36 2 0.102 1.55(U) n/a 0.128 Maximum detected concentration 

Butanone[2-] 36 1 0.00496(U) 0.00824 n/a 0.00824 Maximum detected concentration 

Di-n-butylphthalate 36 2 0.242 1.55(U) n/a 0.582 Maximum detected concentration 

HMX 36 2 0.387 47.2 n/a 47.2 Maximum detected concentration 

Isopropyltoluene[4-] 36 1 0.000704 0.00142(U) n/a 0.000704 Maximum detected concentration 

Methylene chloride 36 7 0.00243 0.0071(U)  0.0035 95% KM (t) 

RDX 36 2 0.142 23.9 n/a 23.9 Maximum detected concentration 

TATB 36 5 0.324 7.06 Normal 0.984 95% KM (BCA) 

Trimethylbenzene[1,2,4-] 36 1 0.000892 0.00142(U) n/a 0.000892 Maximum detected concentration 

Tris(o-cresyl)phosphate 36 1 0.329 1(U) n/a 0.329 Maximum detected concentration 

Radionuclides (pCi/g)        

Americium-241 36 3 −0.00652(U) 0.0246 n/a 0.0246 Maximum detected concentration 

Cesium-137 36 14 −0.0356(U) 1.52 Normal 0.346 95% KM (t) 
Note: Data qualifiers are defined in Appendix A. 
*n/a = Not applicable. 
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Table H-2.3-58 

 EPCs at SWMU 16-029(h) for the Ecological Receptors 

COPC 
Number of 
Analyses 

Number of 
Detects 

Minimum 
Concentration 

Maximum 
Concentration Distribution EPC EPC Method 

Inorganic Chemicals (mg/kg)        

Antimony 21 2 0.436(U) 5.75(UJ) n/a* 3.26 Maximum detected concentration 

Cadmium 21 9 0.143 0.69(U) Normal 0.238 95% KM (t) 

Copper 21 21 1.26 45.7 Gamma 18.3 95% Adjusted Gamma 

Lead 21 21 3.74 125 Gamma 38.6 95% Adjusted Gamma 

Mercury 21 19 0.00511 0.955 Lognormal 0.293 95% KM (Chebyshev) 

Silver 21 14 0.207 3.28(U) Normal 0.559 95% KM (t) 

Selenium 21 0 0.974(U) 1.39(U) n/a 1.39(U) Maximum detection limit 

Organic Chemicals (mg/kg)        

Acetone 21 1 0.00198 0.0071(UJ) n/a 0.00198 Maximum detected concentration 

Benzoic acid 21 2 0.681 3.1(U) n/a 0.734 Maximum detected concentration 

Bis(2-ethylhexyl)phthalate 21 1 0.128 1.55(U) n/a 0.128 Maximum detected concentration 

Di-n-butylphthalate 21 2 0.242 1.55(U) n/a 0.582 Maximum detected concentration 

Methylene chloride 21 4 0.00243 0.0071(U) n/a 0.00317 Maximum detected concentration 

Radionuclides (pCi/g)        

Americium-241 21 3 −0.00569(U) 0.0246 n/a 0.0246 Maximum detected concentration 

Note: Data qualifiers are defined in Appendix A. 

*n/a = Not applicable. 
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Table H-2.3-59 

 EPCs at SWMU 16-031(h) for the Industrial Scenario 

COPC 
Number of 
Analyses 

Number of 
Detects 

Minimum 
Concentration 

Maximum 
Concentration Distribution EPC EPC Method 

Inorganic Chemicals (mg/kg)        

Antimony 5 1 0.17(U) 2.5 n/a* 2.5 Maximum detected concentration 

Copper 5 5 6.48 28.3 n/a 28.3 Maximum detected concentration 

Lead 5 5 10.5 35.9 n/a 35.9 Maximum detected concentration 

Mercury 5 4 0.0324 0.632 n/a 0.632 Maximum detected concentration 

Silver 5 5 0.03 1.5 n/a 1.5 Maximum detected concentration 

Organic Chemicals (mg/kg)        

Bis(2-ethylhexyl)phthalate 5 2 0.051 0.411(U) n/a 0.193 Maximum detected concentration 

Diethylphthalate 5 1 0.037 0.411(U) n/a 0.037 Maximum detected concentration 

HMX 5 1 0.057 0.5(U) n/a 0.057 Maximum detected concentration 

TATB 5 1 0.43(UJ) 1.54 n/a 1.54 Maximum detected concentration 

Note: Data qualifiers are defined in Appendix A. 

*n/a = Not applicable. 
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Table H-2.3-60 

 EPCs at SWMU 16-031(h) for the Residential Scenario 

COPC 
Number of 
Analyses 

Number of 
Detects 

Minimum 
Concentration 

Maximum 
Concentration Distribution EPC EPC Method 

Inorganic Chemicals (mg/kg)        

Aluminum 10 10 1890 8910 Normal 5440 95% Student's-t 

Antimony 10 2 0.17(U) 4.5 n/a* 4.5 Maximum detected concentration 

Barium 10 10 33.9 175 Normal 110 95% Student's-t 

Copper 10 10 1.46 28.3 Gamma 17.4 95% Adjusted Gamma 

Lead 10 10 1.6 35.9 Normal 21.4 95% Student's-t 

Mercury 10 8 0.00726 0.632 Gamma 0.37 95% KM (Chebyshev) 

Perchlorate 10 1 0.00079 0.0057(U) n/a 0.00079 Maximum detected concentration 

Silver 10 9 0.03 1.5 Normal 0.787 95% KM (t) 

Selenium 10 4 0.64 1.6 n/a 1.6 Maximum detected concentration 

Organic Chemicals (mg/kg)        

Bis(2-ethylhexyl)phthalate 10 2 0.051 0.411(U) n/a 0.193 Maximum detected concentration 

Diethylphthalate 10 1 0.037 0.411(U) n/a 0.037 Maximum detected concentration 

HMX 10 2 0.057 0.5(U) n/a 0.154 Maximum detected concentration 

TATB 10 1 0.43(UJ) 1.54 n/a 1.54 Maximum detected concentration 

Note: Data qualifiers are defined in Appendix A. 

*n/a = Not applicable. 
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Table H-2.3-61 

 EPCs at SWMU 16-031(h) for the Ecological Receptors 

COPC 
Number of 
Analyses 

Number of 
Detects 

Minimum 
Concentration 

Maximum 
Concentration Distribution EPC EPC Method 

Inorganic Chemicals (mg/kg)        

Antimony 5 1 0.17(U) 2.5 n/a* 2.5 Maximum detected concentration 

Copper 5 5 6.48 28.3 n/a 28.3 Maximum detected concentration 

Lead 5 5 10.5 35.9 n/a 35.9 Maximum detected concentration 

Mercury 5 4 0.0324 0.632 n/a 0.632 Maximum detected concentration 

Silver 5 5 0.03 1.5 n/a 1.5 Maximum detected concentration 

Organic Chemicals (mg/kg)        

Bis(2-ethylhexyl)phthalate 5 2 0.051 0.411(U) n/a 0.193 Maximum detected concentration 

Diethylphthalate 5 1 0.037 0.411(U) n/a 0.037 Maximum detected concentration 

HMX 5 1 0.057 0.5(U) n/a 0.057 Maximum detected concentration 

Note: Data qualifiers are defined in Appendix A. 
*n/a = Not applicable. 

 

Table H-2.3-62 

 EPCs at AOC C-16-050 for the Industrial Scenario 

COPC 
Number of 
Analyses 

Number of 
Detects 

Minimum 
Concentration 

Maximum 
Concentration Distribution EPC EPC Method 

Inorganic Chemicals (mg/kg)        

Antimony 6 0 0.24(U) 1.24(UJ) n/a* 1.24(UJ) Maximum detection limit 

Perchlorate 6 2 0.000591 0.0065(U) n/a 0.000829 Maximum detected concentration 

Organic Chemicals (mg/kg)        

Aniline 6 1 0.082 0.427(U) n/a 0.082 Maximum detected concentration 

Dibenzofuran 6 3 0.09 1.27 n/a 1.27 Maximum detected concentration 

Isopropyltoluene[4-] 6 1 0.000502 0.0065(U) n/a 0.000502 Maximum detected concentration 

Trimethylbenzene[1,2,4-] 6 2 0.000502 0.0065(U) n/a 0.000973 Maximum detected concentration 

Trimethylbenzene[1,3,5-] 6 1 0.000407 0.0065(U) n/a 0.000407 Maximum detected concentration 

Note: Data qualifiers are defined in Appendix A. 
*n/a = Not applicable. 
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Table H-2.3-63 

 EPCs at AOC C-16-050 for the Residential Scenario 

COPC 
Number of 
Analyses 

Number of 
Detects 

Minimum 
Concentration 

Maximum 
Concentration Distribution EPC EPC Method 

Inorganic Chemicals (mg/kg)        

Antimony 14 0 0.14(U) 1.24(UJ) n/a* 1.24(UJ) Maximum detection limit 

Perchlorate 14 2 0.000591 0.0065(U) n/a 0.000829 Maximum detected concentration 

Selenium 14 4 0.85 1.3 n/a 1.3 Maximum detected concentration 

Organic Chemicals (mg/kg)        

Acetone 14 1 0.00456(U) 0.027 n/a 0.027 Maximum detected concentration 

Aniline 14 1 0.082 0.427(U) n/a 0.082 Maximum detected concentration 

Dibenzofuran 14 3 0.09 1.27 n/a 1.27 Maximum detected concentration 

Isopropyltoluene[4-] 14 1 0.000502 0.0065(U) n/a 0.000502 Maximum detected concentration 

Trimethylbenzene[1,2,4-] 14 2 0.000502 0.0065(U) n/a 0.000973 Maximum detected concentration 

Trimethylbenzene[1,3,5-] 14 1 0.000407 0.0065(U) n/a 0.000407 Maximum detected concentration 

Note: Data qualifiers are defined in Appendix A. 

*n/a = Not applicable. 

 

Table H-2.3-64 

 EPCs at AOC C-16-050 for the Ecological Receptors 

COPC 
Number of 
Analyses 

Number of 
Detects 

Minimum 
Concentration 

Maximum 
Concentration Distribution EPC EPC Method 

Inorganic Chemicals (mg/kg)        

Antimony 6 0 0.24(U) 1.24(UJ) n/a* 1.24(UJ) Maximum detection limit 

Organic Chemicals (mg/kg)        

Dibenzofuran 6 3 0.09 1.27 n/a 1.27 Maximum detected concentration 

Note: Data qualifiers are defined in Appendix A. 

*n/a = Not applicable. 
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Table H-2.3-65 

 EPCs at AOC C-16-060 for the Industrial Scenario 

COPC 
Number of 
Analyses 

Number of 
Detects 

Minimum 
Concentration 

Maximum 
Concentration Distribution EPC EPC Method 

Inorganic Chemicals (mg/kg)        

Antimony 5 0 1.08(U) 1.2(U) n/a* 1.2(U) Maximum detection limit 

Perchlorate 5 1 0.00164 0.0025(U) n/a 0.00164 Maximum detected concentration 

Organic Chemicals (mg/kg)        

Aniline 5 1 0.15 1.58(U) n/a 0.15 Maximum detected concentration 

Benzoic acid 5 1 0.55 3.17(U) n/a 0.55 Maximum detected concentration 

Dibenzofuran 5 1 0.274 1.58(U) n/a 0.274 Maximum detected concentration 

Methylene chloride 5 1 0.00276 0.00626(U) n/a 0.00276 Maximum detected concentration 

Note: Data qualifiers are defined in Appendix A. 
*n/a = Not applicable. 

 

Table H-2.3-66 

 EPCs at AOC C-16-060 for the Residential Scenario 

COPC 
Number of 
Analyses 

Number of 
Detects 

Minimum 
Concentration 

Maximum 
Concentration Distribution EPC EPC Method 

Inorganic Chemicals (mg/kg)        

Antimony 10 0 0.597(U) 1.2(U) n/a* 1.2(U) Maximum detection limit 

Perchlorate 10 2 0.000573 0.0025(U) n/a 0.00164 Maximum detected concentration 

Organic Chemicals (mg/kg)        

Acetone 10 1 0.00204 0.00626(U) n/a 0.00272 Maximum detected concentration 

Aniline 10 1 0.15 1.58(U) n/a 0.15 Maximum detected concentration 

Benzoic acid 10 1 0.55 3.17(U) n/a 0.55 Maximum detected concentration 

Dibenzofuran 10 1 0.274 1.58(U) n/a 0.274 Maximum detected concentration 

Methylene chloride 10 1 0.00276 0.00626(U) n/a 0.00276 Maximum detected concentration 

Acetone 10 2 0.00204 0.00626(UJ) n/a 0.00272 Maximum detected concentration 

Radionuclides (pCi/g) 

Cesium-137 10 6 −0.0297(U) 0.794 n/a 0.5 95% KM (t) 

Note: Data qualifiers are defined in Appendix A. 
*n/a = Not applicable. 
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Table H-2.3-67 

 EPCs at AOC C-16-060 for the Ecological Receptors 

COPC 
Number of 
Analyses 

Number of 
Detects 

Minimum 
Concentration 

Maximum 
Concentration Distribution EPC EPC Method 

Inorganic Chemicals (mg/kg)        

Antimony 5 0 1.08(U) 1.2(U) n/a* 1.2(U) Maximum detection limit 

Organic Chemicals (mg/kg)        

Benzoic acid 5 1 0.55 3.17(U) n/a 0.55 Maximum detected concentration 

Dibenzofuran 5 1 0.274 1.58(U) n/a 0.274 Maximum detected concentration 

Methylene chloride 5 1 0.00276 0.00626(U) n/a 0.00276 Maximum detected concentration 

Note: Data qualifiers are defined in Appendix A. 

*n/a = Not applicable. 

 

Table H-2.3-68 

 EPCs at SWMU 16-001(e) for the Industrial Scenario 

COPC 
Number of 
Analyses 

Number of 
Detects 

Minimum 
Concentration 

Maximum 
Concentration Distribution EPC EPC Method 

Inorganic Chemicals (mg/kg)        

Antimony 4 0 0.448(U) 1.18(U) n/a* 1.18(U) Maximum detection limit 

Copper 4 4 8.12 27.8 n/a 27.8 Maximum detected concentration 

Mercury 4 4 0.362 2.13 n/a 2.13 Maximum detected concentration 

Zinc 4 4 23.3 67.1 n/a 67.1 Maximum detected concentration 

Organic Chemicals (mg/kg)        

Amino-2,6-dinitrotoluene[4-] 4 3 0.109 0.579 n/a 0.579 Maximum detected concentration 

Amino-4,6-dinitrotoluene[2-] 4 1 0.169 0.5(U) n/a 0.169 Maximum detected concentration 

RDX 4 1 0.115 0.5(U) n/a 0.115 Maximum detected concentration 

Note: Data qualifiers are defined in Appendix A. 

*n/a = Not applicable. 
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Table H-2.3-69 

 EPCs at SWMU 16-001(e) for the Residential Scenario 

COPC 
Number of 
Analyses 

Number of 
Detects 

Minimum 
Concentration 

Maximum 
Concentration Distribution EPC EPC Method 

Inorganic Chemicals (mg/kg)        

Antimony 6 0 0.448(U) 1.18(U) n/a* 1.18(U) Maximum detection limit 

Barium 6 6 22.8 265 n/a 265 Maximum detected concentration 

Copper 6 5 8.12 27.8 n/a 27.8 Maximum detected concentration 

Mercury 6 6 0.0178 3.04 n/a 3.04 Maximum detected concentration 

Selenium 6 0 1.05(U) 1.19(U) n/a 1.19(U) Maximum detection limit 

Zinc 6 6 5.2 165 n/a 165 Maximum detected concentration 

Organic Chemicals (mg/kg)        

Amino-2,6-dinitrotoluene[4-] 6 4 0.109 0.579 n/a 0.579 Maximum detected concentration 

Amino-4,6-dinitrotoluene[2-] 6 2 0.169 0.693 n/a 0.693 Maximum detected concentration 

RDX 6 2 0.115 0.5(U) n/a 0.371 Maximum detected concentration 

Bis(2-ethylhexyl)phthalate 6 1 0.089 0.397(U) n/a 0.089 Maximum detected concentration 

Dibenzofuran 6 1 0.191 0.397(U) n/a 0.191 Maximum detected concentration 

Dichloroethane[1,1-] 6 1 0.0011(U) 0.0971 n/a 0.0971 Maximum detected concentration 

Dichloroethene[1,1-] 6 1 0.0011(U) 0.784 n/a 0.784 Maximum detected concentration 

Ethylbenzene 6 1 0.000411 0.00119(U) n/a 0.000411 Maximum detected concentration 

TATB 6 1 0.511 1(U) n/a 0.511 Maximum detected concentration 

Tetrachloroethene 6 1 0.0011(U) 0.00141 n/a 0.00141 Maximum detected concentration 

Toluene 6 1 0.0011(U) 0.00929 n/a 0.00929 Maximum detected concentration 

Trichloroethane[1,1,1-] 6 1 0.0011(U) 8.77 n/a 8.77 Maximum detected concentration 

Trichloroethene 6 1 0.0011(U) 0.00738 n/a 0.00738 Maximum detected concentration 

Trimethylbenzene[1,2,4-] 6 1 0.000726 0.00119(U) n/a 0.000726 Maximum detected concentration 

Trimethylbenzene[1,3,5-] 6 1 0.000453 0.00119(U) n/a 0.000453 Maximum detected concentration 

TNT 2 1 0.5(U) 0.804 n/a 0.804 Maximum detected concentration 

Xylene[1,2-] 6 1 0.000397 0.00119(U) n/a 0.000397 Maximum detected concentration 

Xylene[1,3-]+Xylene[1,4-] 6 1 0.000648 0.00239(U) n/a 0.000648 Maximum detected concentration 

Note: Data qualifiers are defined in Appendix A. 

*n/a = Not applicable. 
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Table H-2.3-70 

 EPCs at SWMU 16-001(e) for the Ecological Receptors 

COPC 
Number of 
Analyses 

Number of 
Detects 

Minimum 
Concentration 

Maximum 
Concentration Distribution EPC EPC Method 

Inorganic Chemicals (mg/kg)        

Antimony 4 0 0.448(U) 1.18(U) n/a* 1.18(U) Maximum detection limit 

Copper 6 5 8.12 27.8 n/a 27.8 Maximum detected concentration 

Mercury 4 4 0.362 2.13 n/a 2.13 Maximum detected concentration 

Zinc 4 4 23.3 67.1 n/a 67.1 Maximum detected concentration 

Organic Chemicals (mg/kg)        

Amino-2,6-dinitrotoluene[4-] 4 3 0.109 0.579 n/a 0.579 Maximum detected concentration 

Amino-4,6-dinitrotoluene[2-] 4 1 0.169 0.5(U) n/a 0.169 Maximum detected concentration 

RDX 4 1 0.115 0.5(U) n/a 0.115 Maximum detected concentration 

Note: Data qualifiers are defined in Appendix A. 

*n/a = Not applicable. 

 

Table H-2.3-71 

 EPCs at SWMU 16-003(d) for the Residential Scenario 

COPC 
Number of 
Analyses 

Number of 
Detects 

Minimum 
Concentration 

Maximum 
Concentration Distribution EPC EPC Method 

Inorganic Chemicals (mg/kg)        

Antimony 5 0 0.22(U) 1.17(U) n/a* 1.17(U) Maximum detection limit 

Selenium 5 1 1.05(U) 1.4 n/a 1.4 Maximum detected concentration 

Organic Chemicals (mg/kg)        

Acetone 5 3 0.00264(U) 0.16 n/a 0.16 Maximum detected concentration 

HMX 5 1 0.12(UJ) 1.08 n/a 1.08 Maximum detected concentration 

RDX 5 2 0.12(UJ) 2.51 n/a 2.51 Maximum detected concentration 

TNT 5 1 0.062(U) 0.5(U) n/a 0.127 Maximum detected concentration 

Note: Data qualifiers are defined in Appendix A. 

*n/a = Not applicable. 
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Table H-2.3-72 

 EPCs at SWMU 16-003(e) for the Residential Scenario 

COPC 
Number of 
Analyses 

Number of 
Detects 

Minimum 
Concentration 

Maximum 
Concentration Distribution EPC EPC Method 

Inorganic Chemicals (mg/kg)        

Antimony 5 0 0.32(U) 5.7(U) n/a* 5.7(U) Maximum detection limit 

Barium 5 5 67.3 131 n/a 131 Maximum detected concentration 

Cobalt 5 5 1.52 16.2 n/a 16.2 Maximum detected concentration 

Copper 5 5 4.74 196 n/a 196 Maximum detected concentration 

Cyanide (total) 4 0 0.244(U) 1.2(U) n/a 1.2(U) Maximum detection limit 

Nickel 5 5 3.87 49.7 n/a 49.7 Maximum detected concentration 

Selenium 5 1 0.28(U) 1.27(UJ) n/a 0.79 Maximum detected concentration 

Zinc 5 5 18 108 n/a 108 Maximum detected concentration 

Organic Chemicals (mg/kg)        

Bis(2-ethylhexyl)phthalate 5 2 0.16 0.81 n/a 0.81 Maximum detected concentration 

HMX 5 2 0.042 0.5(U) n/a 0.341 Maximum detected concentration 

RDX 5 1 0.12(U) 0.5(U) n/a 0.271 Maximum detected concentration 

Methylene chloride 5 2 0.003 0.00634(U) n/a 0.004 Maximum detected concentration 

Note: Data qualifiers are defined in Appendix A. 

*n/a = Not applicable. 
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Table H-2.3-73 

 EPCs at SWMU 16-003(e) for the Ecological Receptors 

COPC 
Number of 
Analyses 

Number of 
Detects 

Minimum 
Concentration 

Maximum 
Concentration Distribution EPC EPC Method 

Inorganic Chemicals (mg/kg)        

Antimony 3 0 0.32(U) 5.7(U) n/a* 5.7(U) Maximum detection limit 

Cobalt 3 3 3.9 16.2 n/a 16.2 Maximum detected concentration 

Copper 3 3 6.3 196 n/a 196 Maximum detected concentration 

Cyanide (total) 2 0 1.2(U) 1.2(U) n/a 1.2(U) Maximum detection limit 

Nickel 3 3 8.1 49.7 n/a 49.7 Maximum detected concentration 

Zinc 3 3 22.2 108 n/a 108 Maximum detected concentration 

Organic Chemicals (mg/kg)        

Bis(2-ethylhexyl)phthalate 3 2 0.16 0.81 n/a 0.81 Maximum detected concentration 

HMX 3 2 0.042 0.341 n/a 0.341 Maximum detected concentration 

RDX 3 1 0.12(U) 0.271 n/a 0.271 Maximum detected concentration 

Methylene chloride 3 2 0.003 0.0063(U) n/a 0.004 Maximum detected concentration 

Note: Data qualifiers are defined in Appendix A. 

*n/a = Not applicable. 
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Table H-2.3-74 

 EPCs at SWMU 16-003(f) for the Residential Scenario 

COPC 
Number of 
Analyses 

Number of 
Detects 

Minimum 
Concentration 

Maximum 
Concentration Distribution EPC EPC Method 

Inorganic Chemicals (mg/kg)        

Antimony 6 0 1.02(UJ) 1.68(U) n/a* 1.68(U) Maximum detection limit 

Arsenic 6 6 0.965 9.61 n/a 9.61 Maximum detected concentration 

Barium 6 6 41.6 470 n/a 470 Maximum detected concentration 

Chromium (Total) 6 6 2.53 38.3 n/a 38.3 Maximum detected concentration 

Cobalt 6 6 0.645 32.7 n/a 32.7 Maximum detected concentration 

Lead 6 6 8.04 29.3 n/a 29.3 Maximum detected concentration 

Selenium 6 0 1.1(UJ) 1.22(U) n/a 1.22(U) Maximum detection limit 

Thallium 6 6 0.151 4.78 n/a 4.78 Maximum detected concentration 

Organic Chemicals (mg/kg)        

Acetone 6 2 0.00604(UJ) 0.0101 n/a 0.0101 Maximum detected concentration 

Amino-2,6-dinitrotoluene[4-] 6 1 0.122 0.5(UJ) n/a 0.122 Maximum detected concentration 

Bis(2-ethylhexyl)phthalate 6 2 0.145 0.408(U) n/a 0.168 Maximum detected concentration 

HMX 6 1 0.475 0.5(UJ) n/a 0.475 Maximum detected concentration 

RDX 6 3 0.106 0.66 n/a 0.66 Maximum detected concentration 

Trinitrobenzene[1,3,5-] 6 1 0.165 0.5(UJ) n/a 0.165 Maximum detected concentration 

TNT 6 1 0.443 0.5(UJ) n/a 0.443 Maximum detected concentration 

Xylene[1,2-] 6 1 0.000398 0.00125(U) n/a 0.000398 Maximum detected concentration 

Note: Data qualifiers are defined in Appendix A. 

*n/a = Not applicable. 

 

 



 
S

upp
lem

e
ntal Investig

atio
n R

eport for S
-S

ite
 A

ggreg
ate A

re
a 

H
-17

9
 

Table H-2.3-75 

 EPCs at SWMU 16-003(f) for the Ecological Receptors 

COPC 
Number of 
Analyses 

Number of 
Detects 

Minimum 
Concentration 

Maximum 
Concentration Distribution EPC EPC Method 

Inorganic Chemicals (mg/kg) 

Antimony 1 0 1.02(UJ) 1.02(UJ) n/a* 1.02(UJ) Maximum detection limit 

Cobalt 1 1 32.7 32.7 n/a 32.7 Maximum detected concentration 

Note: Data qualifiers are defined in Appendix A. 

*n/a = Not applicable. 

 

Table H-2.3-76 

 EPCs at SWMU 16-003(g) for the Residential Scenario 

COPC 
Number of 
Analyses 

Number of 
Detects 

Minimum 
Concentration 

Maximum 
Concentration Distribution EPC EPC Method 

Inorganic Chemicals (mg/kg)        

Antimony 3 0 1.15(UJ) 1.25(U) n/a* 1.25(U) Maximum detection limit 

Barium 3 3 75.6 562 n/a 562 Maximum detected concentration 

Selenium 3 0 1.1(UJ) 1.14(U) n/a 1.14(U) Maximum detection limit 

Organic Chemicals (mg/kg)        

Bis(2-ethylhexyl)phthalate 3 1 0.0981 0.402(U) n/a 0.0981 Maximum detected concentration 

Methylene chloride 3 1 0.00281 0.00592(U) n/a 0.00281 Maximum detected concentration 

Trimethylbenzene[1,2,4-] 3 2 0.000985 0.00228 n/a 0.00228 Maximum detected concentration 

Trimethylbenzene[1,3,5-] 3 2 0.000579 0.00121(U) n/a 0.000641 Maximum detected concentration 

Xylene[1,2-] 3 1 0.000538 0.00121(U) n/a 0.000538 Maximum detected concentration 

Xylene[1,3-]+Xylene[1,4-] 3 1 0.000878 0.00242(U) n/a 0.000878 Maximum detected concentration 

Note: Data qualifiers are defined in Appendix A. 

*n/a = Not applicable. 
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Table H-2.3-77 

 EPCs at SWMU 16-026(b) for the Industrial Scenario 

COPC 
Number of 
Analyses 

Number of 
Detects 

Minimum 
Concentration 

Maximum 
Concentration Distribution EPC EPC Method 

Inorganic Chemicals (mg/kg)        

Antimony 8 0 1.09(U) 5.6(U) n/a* 5.6(U) Maximum detection limit 

Barium 8 8 60.8 1190 Gamma 998 95% Adjusted Gamma 

Cyanide (Total) 7 1 0.141 1.1(U) n/a 0.141 Maximum detected concentration 

Uranium 5 5 1.48 3.86 n/a 3.86 Maximum detected concentration 

Organic Chemicals (mg/kg)        

Acetone 4 1 0.00556(U) 0.011 n/a 0.011 Maximum detected concentration 

Amino-2,6-dinitrotoluene[4-] 7 3 0.091(U) 0.5(U) n/a 0.237 Maximum detected concentration 

Amino-4,6-dinitrotoluene[2-] 7 4 0.102 0.5(U) n/a 0.286 Maximum detected concentration 

Benzoic acid 8 1 0.14 3.8(U) n/a 0.14 Maximum detected concentration 

Bis(2-ethylhexyl)phthalate 8 2 0.072 1(U) n/a 0.28 Maximum detected concentration 

Dibenzofuran 8 2 0.078 0.775(U) n/a 0.268 Maximum detected concentration 

Di-n-butylphthalate 8 1 0.08 0.775(U) n/a 0.08 Maximum detected concentration 

Dinitrotoluene[2,4-] 8 1 0.054(U) 0.5(U) n/a 0.12 Maximum detected concentration 

HMX 7 5 0.5(U) 320 n/a 320 Maximum detected concentration 

Nitroaniline[4-] 8 1 0.37(UJ) 0.775(UJ) n/a 0.68 Maximum detected concentration 

RDX 7 1 0.164(U) 0.512 n/a 0.512 Maximum detected concentration 

TNT 7 1 0.08(U) 0.5(U) n/a 0.312 Maximum detected concentration 

Note: Data qualifiers are defined in Appendix A. 

*n/a = Not applicable. 

 



 
S

upp
lem

e
ntal Investig

atio
n R

eport for S
-S

ite
 A

ggreg
ate A

re
a 

H
-18

1
 

Table H-2.3-78 

 EPCs at SWMU 16-026(b) for the Residential Scenario 

COPC 
Number of 
Analyses 

Number of 
Detects 

Minimum 
Concentration 

Maximum 
Concentration Distribution EPC EPC Method 

Inorganic Chemicals (mg/kg) 

Antimony 12 0 1.02(U) 5.6(U) n/a* 5.6(U) Maximum detection limit 

Barium 12 12 34.9 1190 Gamma 552 95% Adjusted Gamma 

Chromium (Total) 12 12 1.4 23.6 Nonparametric 12.9 95% Chebyshev (Mean, Sd) 

Cyanide (Total) 10 2 0.141 1.1(U) n/a 0.647 Maximum detected concentration 

Selenium 12 3 0.25 1.16(UJ) n/a 0.27 Maximum detected concentration 

Uranium 6 6 0.987 3.86 n/a 3.86 Maximum detected concentration 

Organic Chemicals (mg/kg) 

Acetone 8 1 0.00192(U) 0.021(U) n/a 0.011 Maximum detected concentration 

Amino-2,6-dinitrotoluene[4-] 11 4 0.091(U) 0.5(U) n/a 0.237 Maximum detected concentration 

Amino-4,6-dinitrotoluene[2-] 11 6 0.102 0.5(U) Normal 0.239 95% KM (t) 

Benzoic acid 12 1 0.14 3.8(U) n/a 0.14 Maximum detected concentration 

Bis(2-ethylhexyl)phthalate 12 2 0.072 1(U) n/a 0.28 Maximum detected concentration 

Di-n-butylphthalate 12 1 0.08 0.775(U) n/a 0.08 Maximum detected concentration 

Dibenzofuran 12 2 0.078 0.775(U) n/a 0.268 Maximum detected concentration 

Dinitrotoluene[2,4-] 12 1 0.054(U) 0.5(U) n/a 0.12 Maximum detected concentration 

HMX 11 8 0.452 320 Normal 109 95% KM (t) 

Nitroaniline[4-] 12 1 0.354(UJ) 0.775(UJ) n/a 0.68 Maximum detected concentration 

RDX 11 1 0.164(U) 0.512 n/a 0.512 Maximum detected concentration 

TNT 11 1 0.08(U) 0.5(U) n/a 0.312 Maximum detected concentration 

Note: Data qualifiers are defined in Appendix A. 

*n/a = Not applicable. 
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Table H-2.3-79 

 EPCs at SWMU 16-026(b) for the Ecological Receptors 

COPC 
Number of 
Analyses 

Number of 
Detects 

Minimum 
Concentration 

Maximum 
Concentration Distribution EPC EPC Method 

Inorganic Chemicals (mg/kg)        

Antimony 8 0 1.09(U) 5.6(U) n/a* 5.6(U) Maximum detection limit 

Barium 8 8 60.8 1190 Gamma 998 95% Adjusted Gamma 

Cyanide (Total) 7 1 0.141 1.1(U) n/a 0.141 Maximum detected concentration 

Uranium 5 5 1.48 3.86 n/a 3.86 Maximum detected concentration 

Organic Chemicals (mg/kg)        

Acetone 4 1 0.00556(U) 0.011 n/a 0.011 Maximum detected concentration 

Amino-2,6-dinitrotoluene[4-] 7 3 0.091(U) 0.5(U) n/a 0.237 Maximum detected concentration 

Amino-4,6-dinitrotoluene[2-] 7 4 0.102 0.5(U) n/a 0.286 Maximum detected concentration 

Benzoic acid 8 1 0.14 3.8(U) n/a 0.14 Maximum detected concentration 

Bis(2-ethylhexyl)phthalate 8 2 0.072 1(U) n/a 0.28 Maximum detected concentration 

Di-n-butylphthalate 8 1 0.08 0.775(U) n/a 0.08 Maximum detected concentration 

Dibenzofuran 8 2 0.078 0.775(U) n/a 0.268 Maximum detected concentration 

Dinitrotoluene[2,4-] 8 1 0.054(U) 0.5(U) n/a 0.12 Maximum detected concentration 

HMX 7 5 0.5(U) 320 n/a 320 Maximum detected concentration 

RDX 7 1 0.164(U) 0.512 n/a 0.512 Maximum detected concentration 

TNT 7 1 0.08(U) 0.5(U) n/a 0.312 Maximum detected concentration 

Note: Data qualifiers are defined in Appendix A. 

*n/a = Not applicable. 
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Table H-2.3-80 

 EPCs at SWMU 16-026(c) for the Industrial Scenario 

COPC 
Number of 
Analyses 

Number of 
Detects 

Minimum 
Concentration 

Maximum 
Concentration Distribution EPC EPC Method 

Inorganic Chemicals (mg/kg)        

Antimony 11 0 1.09(U) 6.1(U) n/a* 6.1(U) Maximum detection limit 

Barium 11 11 140 633 Gamma 436 95% Adjusted Gamma 

Cobalt 11 11 2.9 11.2 Normal 6.25 95% Student's-t 

Copper 11 11 5.1 42 Lognormal 30.5 95% Chebyshev (Mean, Sd) 

Cyanide (Total) 11 2 0.127 1.2(U) n/a 0.157 Maximum detected concentration 

Iron 11 11 8220 19,200 Normal 13,500 95% Student's-t 

Lead 11 10 0.32(U) 47.6 Gamma 26.2 95% KM (BCA) 

Manganese 11 11 213 890 Normal 511 95% Student's-t 

Nickel 11 11 3.1 10.1 Normal 6.58 95% Student's-t 

Perchlorate 4 2 0.000615 0.00303(U) n/a 0.000732 Maximum detected concentration 

Vanadium 11 11 11.7 24.1 Normal 20.1 95% Student's-t 

Zinc 11 11 42.3 148 Gamma 107 95% Adjusted Gamma 

Organic Chemicals (mg/kg)        

Benzoic acid 11 1 0.082 4(U) n/a 0.082 Maximum detected concentration 

Dibenzofuran 11 1 0.043 0.502(U) n/a 0.043 Maximum detected concentration 

HMX 11 1 0.165(U) 29 n/a 29 Maximum detected concentration 

RDX 11 1 0.163(U) 0.5(U) n/a 0.242 Maximum detected concentration 

Styrene 4 1 0.000484 0.00117(U) n/a 0.000484 Maximum detected concentration 

Note: Data qualifiers are defined in Appendix A. 

*n/a = Not applicable. 
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Table H-2.3-81 

 EPCs at SWMU 16-026(c) for the Residential Scenario 

COPC 
Number of 
Analyses 

Number of 
Detects 

Minimum 
Concentration 

Maximum 
Concentration Distribution EPC EPC Method 

Inorganic Chemicals (mg/kg)        

Antimony 19 0 0.937(U) 6.5(U) n/a* 6.5(U) Maximum detection limit 

Barium 19 19 31.2 633 Gamma 317 95% Adjusted Gamma 

Chromium (Total) 19 19 2.87 31 Lognormal 15.9 95% Chebyshev (Mean, Sd) 

Cobalt 19 18 0.957 11.2 Normal 4.53 95% KM (t) 

Copper 19 19 1.4 42 Gamma 14.6 95% Adjusted Gamma 

Cyanide (Total) 19 3 0.127 1.3(U) n/a 0.223 Maximum detected concentration 

Iron 19 19 7440 19,200 Normal 11,900 95% Student's-t 

Lead 19 17 0.32(U) 47.6 Normal 19.4 95% KM (t) 

Manganese 19 19 103 890 Normal 412 95% Student's-t 

Nickel 19 18 1.2 10.1 Normal 5.12 95% KM (t) 

Perchlorate 8 2 0.000615 0.00303(U) n/a 0.000732 Maximum detected concentration 

Selenium 19 5 0.27(U) 1.51(U) Normal 0.331 95% KM (t) 

Vanadium 19 19 3.01 24.1 Normal 16.1 95% Student's-t 

Zinc 19 19 17.9 148 Gamma 78.2 95% Adjusted Gamma 

Organic Chemicals (mg/kg)        

Acetone 12 1 0.0031(U) 0.024(U) n/a 0.008 Maximum detected concentration 

Benzoic acid 19 2 0.082 4.4(U) n/a 0.861 Maximum detected concentration 

Dibenzofuran 19 2 0.043 0.502(U) n/a 0.096 Maximum detected concentration 

HMX 19 2 0.165(U) 29 n/a 29 Maximum detected concentration 

RDX 19 1 0.163(U) 0.5(U) n/a 0.242 Maximum detected concentration 

Styrene 12 1 0.000484 0.007(U) n/a 0.000484 Maximum detected concentration 

TNT 19 1 0.079(U) 0.5(U) n/a 0.133 Maximum detected concentration 

Note: Data qualifiers are defined in Appendix A. 

*n/a = Not applicable. 
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Table H-2.3-82 

 EPCs at SWMU 16-026(c) for the Ecological Receptors 

COPC 
Number of 
Analyses 

Number of 
Detects 

Minimum 
Concentration 

Maximum 
Concentration Distribution EPC EPC Method 

Inorganic Chemicals (mg/kg)        

Antimony 15 0 1.09(U) 6.5(U) n/a* 6.5(U) Maximum detection limit 

Barium 15 15 31.2 633 Gamma 373 95% Adjusted Gamma 

Chromium (Total) 15 15 3.9 22.7 Gamma 10.7 95% Adjusted Gamma 

Cobalt 15 14 1.2(U) 11.2 Normal 5.27 95% KM (t) 

Copper 15 15 1.4 42 Lognormal 22.8 95% Chebyshev (MVUE) 

Cyanide (Total) 15 2 0.127 1.3(U) n/a 0.157 Maximum detected concentration 

Iron 15 15 7440 19,200 Normal 12,400 95% Student's-t 

Lead 15 13 0.32(U) 47.6 Gamma 22.4 95% KM (BCA) 

Manganese 15 15 103 890 Normal 443 95% Student's-t 

Nickel 15 14 1.8(U) 10.1 Normal 5.8 95% KM (t) 

Selenium 15 4 0.27(U) 1.51(U) n/a 0.32 Maximum detected concentration 

Vanadium 15 15 3.01 24.1 Normal 18 95% Student's-t 

Zinc 15 15 17.9 148 Gamma 91.5 95% Adjusted Gamma 

Organic Chemicals (mg/kg)        

Acetone 8 1 0.0031(U) 0.024(U) n/a 0.008 Maximum detected concentration 

Benzoic acid 15 1 0.082 4.4(U) n/a 0.082 Maximum detected concentration 

Dibenzofuran 15 2 0.043 0.502(U) n/a 0.096 Maximum detected concentration 

HMX 15 1 0.165(U) 29 n/a 29 Maximum detected concentration 

RDX 15 1 0.163(U) 0.5(U) n/a 0.242 Maximum detected concentration 

Styrene 8 1 0.000484 0.007(U) n/a 0.000484 Maximum detected concentration 

TNT 15 1 0.079(U) 0.5(U) n/a 0.133 Maximum detected concentration 

Note: Data qualifiers are defined in Appendix A. 

*n/a = Not applicable. 
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Table H-2.3-83 

 EPCs at SWMU 16-026(d) for the Industrial Scenario 

COPC 
Number of 
Analyses 

Number of 
Detects 

Minimum 
Concentration 

Maximum 
Concentration Distribution EPC EPC Method 

Inorganic Chemicals (mg/kg)        

Antimony 16 1 0.647(U) 6(U) n/a* 2.22 Maximum detected concentration 

Barium 16 16 114 610 Gamma 295 95% Adjusted Gamma 

Chromium (Total) 16 16 1.05 17 Normal 7.9 95% Student's-t 

Copper 16 16 1.47 65.8 Lognormal 15.96 95% Standard Bootstrap 

Cyanide (Total) 13 3 0.0979 1.2(U) n/a 0.299 Maximum detected concentration 

Selenium 16 0 0.25(U) 1.18(U) n/a 1.18(U) Maximum detection limit 

Vanadium 16 16 3.07 22.5 Normal 16.7 95% Student's-t 

Zinc 16 16 14.4 252 Gamma 100 95% Adjusted Gamma 

Organic Chemicals (mg/kg)        

Amino-2,6-dinitrotoluene[4-] 16 2 0.09(U) 0.5(U) n/a 0.319 Maximum detected concentration 

Amino-4,6-dinitrotoluene[2-] 16 1 0.075(U) 0.738 n/a 0.738 Maximum detected concentration 

Benzoic acid 16 1 0.15 34(U) n/a 0.15 Maximum detected concentration 

Bis(2-ethylhexyl)phthalate 16 1 0.069(U) 0.91(U) n/a 0.111 Maximum detected concentration 

Dinitroaniline[3,5-] 7 1 0.366 1(U) n/a 0.366 Maximum detected concentration 

HMX 16 1 0.165(U) 6.9 n/a 6.9 Maximum detected concentration 

RDX 16 4 0.102 112 n/a 112 Maximum detected concentration 

TNT 16 2 0.079(U) 0.5(U) n/a 0.24 Maximum detected concentration 

Note: Data qualifiers are defined in Appendix A. 

*n/a = Not applicable. 
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Table H-2.3-84 

 EPCs at SWMU 16-026(d) for the Residential Scenario 

COPC 
Number of 
Analyses 

Number of 
Detects 

Minimum 
Concentration 

Maximum 
Concentration Distribution EPC EPC Method 

Inorganic Chemicals (mg/kg)        

Antimony 25 1 0.647(U) 6(U) n/a* 2.22 Maximum detected concentration 

Barium 25 25 10.3 745 Gamma 298 95% Adjusted Gamma 

Chromium (Total) 25 25 1.05 72.7 Lognormal 13.5 95% Standard Bootstrap 

Copper 25 25 1.3 65.8 Lognormal 18.2 95% Chebyshev (Mean, Sd) 

Cyanide (Total) 21 3 0.0979 1.2(U) n/a 0.299 Maximum detected concentration 

Selenium 25 1 0.25(U) 1.18(U) n/a 0.57 Maximum detected concentration 

Vanadium 25 25 1.1 22.5 Normal 12.8 95% Student's-t 

Zinc 25 25 14.4 252 Lognormal 100 95% Chebyshev (Mean, Sd) 

Organic Chemicals (mg/kg)        

Amino-2,6-dinitrotoluene[4-] 25 2 0.09(U) 0.5(U) n/a 0.319 Maximum detected concentration 

Amino-4,6-dinitrotoluene[2-] 25 1 0.075(U) 0.738 n/a 0.738 Maximum detected concentration 

Bis(2-ethylhexyl)phthalate 25 1 0.069(U) 8.3(U) n/a 0.111 Maximum detected concentration 

Diethylphthalate 25 2 0.039 3.4(U) n/a 0.8 Maximum detected concentration 

Di-n-butylphthalate 25 1 0.16 3.4(U) n/a 0.16 Maximum detected concentration 

Dinitroaniline[3,5-] 14 1 0.366 1(U) n/a 0.366 Maximum detected concentration 

HMX 25 3 0.165(U) 6.9 n/a 6.9 Maximum detected concentration 

RDX 25 5 0.102 112 Gamma 13.1 95% KM (t) 

TNT 25 2 0.079(U) 0.5(U) n/a 0.24 Maximum detected concentration 

Xylene[1,3-]+Xylene[1,4-] 14 1 0.000377 0.00252(U) n/a 0.000377 Maximum detected concentration 

Radionuclides (pCi/g)        

Cesium-137 14 6 −0.0397(U) 0.371 Normal 0.134 95% KM (t) 

Note: Data qualifiers are defined in Appendix A. 

*n/a = Not applicable. 
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Table H-2.3-85 

 EPCs at SWMU 16-026(d) for the Ecological Receptors 

COPC 
Number of 
Analyses 

Number of 
Detects 

Minimum 
Concentration 

Maximum 
Concentration Distribution EPC EPC Method 

Inorganic Chemicals (mg/kg)        

Antimony 18 1 0.647(U) 6(U) n/a* 2.22 Maximum detected concentration 

Barium 18 18 100 745 Lognormal 327 95% Jackknife 

Chromium (Total) 18 18 1.05 40.1 Gamma 12 95% Adjusted Gamma 

Copper 18 18 1.3 65.8 Lognormal 14.4 95% Jackknife 

Cyanide (Total) 15 3 0.0979 1.2(U) n/a 0.299 Maximum detected concentration 

Selenium 18 0 0.25(U) 1.18(U) n/a 1.18(U) Maximum detection limit 

Vanadium 18 18 1.1 22.5 Normal 15.5 95% Student's-t 

Zinc 18 18 14.4 252 Gamma 90.7 95% Adjusted Gamma 

Organic Chemicals (mg/kg)        

Amino-2,6-dinitrotoluene[4-] 18 2 0.09(U) 0.5(U) n/a 0.319 Maximum detected concentration 

Amino-4,6-dinitrotoluene[2-] 18 1 0.075(U) 0.738 n/a 0.738 Maximum detected concentration 

Benzoic acid 18 1 0.15 34(U) n/a 0.15 Maximum detected concentration 

Bis(2-ethylhexyl)phthalate 18 1 0.069(U) 8.3(U) n/a 0.111 Maximum detected concentration 

Diethylphthalate 18 1 0.039 3.4(U) n/a 0.039 Maximum detected concentration 

Di-n-butylphthalate 18 1 0.16 3.4(U) n/a 0.16 Maximum detected concentration 

HMX 18 2 0.165(U) 6.9 n/a 6.9 Maximum detected concentration 

RDX 18 5 0.102 112 Gamma 18.2 95% KM (t) 

TNT 18 2 0.079(U) 0.5(U) n/a 0.24 Maximum detected concentration 

Note: Data qualifiers are defined in Appendix A. 

*n/a = Not applicable. 
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Table H-2.3-86 

 EPCs at SWMU 16-026(e) for the Industrial Scenario 

COPC 
Number of 
Analyses 

Number of 
Detects 

Minimum 
Concentration 

Maximum 
Concentration Distribution EPC EPC Method 

Inorganic Chemicals (mg/kg)        

Antimony 18 0 0.35(U) 6.5(U) n/a* 6.5(U) Maximum detection limit 

Barium 18 18 43.6 1250 Gamma 585 95% Adjusted Gamma 

Cobalt 18 18 1.42 8.2 Normal 4.97 95% Student's-t 

Cyanide (Total) 18 2 0.113 1.3(U) n/a 0.244 Maximum detected concentration 

Lead 18 18 7.1 51.7 Normal 24.2 95% Student's-t 

Selenium 15 1 0.26(U) 1.43(UJ) n/a 0.78 Maximum detected concentration 

Zinc 18 18 19.9 218 Nonparametric 104 95% Chebyshev (Mean, Sd) 

Organic Chemicals (mg/kg)        

Amino-2,6-dinitrotoluene[4-] 14 5 0.09(U) 0.5(U) Normal 0.179 95% KM (t) 

Amino-4,6-dinitrotoluene[2-] 14 4 0.075(U) 0.5(U) n/a 0.25 Maximum detected concentration 

Bis(2-ethylhexyl)phthalate 18 1 0.05(U) 3.8(U) n/a 1.4 Maximum detected concentration 

Dinitroaniline[3,5-] 10 1 0.0078 1(U) n/a 0.0078 Maximum detected concentration 

HMX 14 2 0.165(U) 45 n/a 45 Maximum detected concentration 

Methylene chloride 11 1 0.00259 0.0073(U) n/a 0.00259 Maximum detected concentration 

RDX 14 2 0.163(U) 380 n/a 380 Maximum detected concentration 

Tetrachloroethene 11 2 0.000611 0.007(U) n/a 0.000905 Maximum detected concentration 

TNT 14 5 0.079(U) 0.5(U) Normal 0.211 95% KM (t) 

Note: Data qualifiers are defined in Appendix A. 

*n/a = Not applicable. 
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Table H-2.3-87 

 EPCs at SWMU 16-026(e) for the Residential Scenario 

COPC 
Number of 
Analyses 

Number of 
Detects 

Minimum 
Concentration 

Maximum 
Concentration Distribution EPC EPC Method 

Inorganic Chemicals (mg/kg)        

Antimony 40 0 0.22(U) 6.5(U) n/a* 6.5(U) Maximum detection limit 

Arsenic 41 38 0.35 10.5 Lognormal 3.66 95% KM (Chebyshev) 

Barium 41 41 11.1 1420 Gamma 392 95% Adjusted Gamma 

Chromium (Total) 41 41 1.14 439 Lognormal 62.3 95% Chebyshev (Mean, Sd) 

Cobalt 41 40 0.487 1600 Nonparametric 211 95% KM (Chebyshev) 

Cyanide (Total) 40 4 0.107 1.3(U) n/a 0.315 Maximum detected concentration 

Lead 41 41 1.2 51.7 Lognormal 18.3 95% Chebyshev (Mean, Sd) 

Selenium 35 2 0.26(U) 1.43(UJ) n/a 0.93 Maximum detected concentration 

Silver 41 9 0.027 167 Lognormal 23.1 95% KM (Chebyshev) 

Zinc 41 41 19.9 4400 Nonparametric 630 95% Chebyshev (Mean, Sd) 

Organic Chemicals (mg/kg)        

Acetone 33 1 0.00214(U) 0.0341(U) n/a 0.0203 Maximum detected concentration 

Amino-2,6-dinitrotoluene[4-] 27 7 0.018 0.5(U) Normal 0.153 95% KM (t) 

Amino-4,6-dinitrotoluene[2-] 27 6 0.012 0.5(U) Normal 0.118 95% KM (t) 

Bis(2-ethylhexyl)phthalate 40 1 0.05(U) 3.8(U) n/a 1.4 Maximum detected concentration 

Diethylphthalate 40 1 0.056(U) 0.69(U) n/a 0.12 Maximum detected concentration 

Dinitroaniline[3,5-] 29 1 0.0078 1(U) n/a 0.0078 Maximum detected concentration 

HMX 28 8 0.164(U) 45 Lognormal 13.3 95% KM (Chebyshev) 

Methylene chloride 33 6 0.002(U) 0.0073(U) Normal 0.00377 95% KM (t) 

RDX 27 6 0.163(U) 380 Gamma 41.2 95% KM (t) 

Tetrachloroethene 33 2 0.000611 0.007(U) n/a 0.000905 Maximum detected concentration 

TNT 27 8 0.0082 0.5(U) Normal 0.176 95% KM (t) 

Xylene[1,3-]+Xylene[1,4-] 27 1 0.000427 0.00292(U) n/a 0.000427 Maximum detected concentration 

Radionuclides (pCi/g)        

Plutonium-239/240 29 4 −0.00338(U) 0.189 n/a 0.189 Maximum detected concentration 

Note: Data qualifiers are defined in Appendix A. 

*n/a = Not applicable. 
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Table H-2.3-88 

 EPCs at SWMU 16-026(e) for the Ecological Receptors 

COPC 
Number of 
Analyses 

Number of 
Detects 

Minimum 
Concentration 

Maximum 
Concentration Distribution EPC EPC Method 

Inorganic Chemicals (mg/kg)        

Antimony 20 0 0.35(U) 6.5(U) n/a* 6.5(U) Maximum detection limit 

Barium 20 20 31.3 1420 Gamma 647 95% Adjusted Gamma 

Chromium (Total) 20 20 2.15 13.3 Normal 7.72 95% Student's-t 

Cobalt 20 20 0.612 8.2 Normal 4.92 95% Student's-t 

Cyanide (Total) 20 2 0.113 1.3(U) n/a 0.244 Maximum detected concentration 

Lead 20 20 7.1 51.7 Normal 22.7 95% Student's-t 

Selenium 16 1 0.26(U) 1.43(UJ) n/a 0.78 Maximum detected concentration 

Zinc 20 20 19.9 474 Lognormal 176 95% Chebyshev (Mean, Sd) 

Organic Chemicals (mg/kg)        

Amino-2,6-dinitrotoluene[4-] 16 6 0.09(U) 0.5(U) Normal 0.199 95% KM (t) 

Amino-4,6-dinitrotoluene[2-] 16 5 0.075(U) 0.5(U) Normal 0.163 95% KM (t) 

Bis(2-ethylhexyl)phthalate 20 1 0.05(U) 3.8(U) n/a 1.4 Maximum detected concentration 

HMX 16 3 0.165(U) 45 n/a 45 Maximum detected concentration 

Methylene chloride 13 1 0.00259 0.0073(U) n/a 0.00259 Maximum detected concentration 

RDX 16 2 0.163(U) 380 n/a 380 Maximum detected concentration 

Tetrachloroethene 13 2 0.000611 0.007(U) n/a 0.000905 Maximum detected concentration 

TNT 16 6 0.079(U) 0.5(U) Normal 0.227 95% KM (t) 

Note: Data qualifiers are defined in Appendix A. 

*n/a = Not applicable. 
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Table H-2.3-89 

 EPCs at SWMU 16-026(z) for the Industrial Scenario 

COPC 
Number of 
Analyses 

Number of 
Detects 

Minimum 
Concentration 

Maximum 
Concentration Distribution EPC EPC Method 

Inorganic Chemicals (mg/kg)        

Antimony 4 0 0.459(U) 1.08(U) n/a* 1.08(U) Maximum detection limit 

Organic Chemicals (mg/kg)        

Trichloroethane[1,1,1-] 5 1 0.00089 0.00124(U) n/a 0.00089 Maximum detected concentration 

Note: Data qualifiers are defined in Appendix A. 

*n/a = Not applicable. 

 

Table H-2.3-90 

 EPCs at SWMU 16-026(z) for the Residential Scenario 

COPC 
Number of 
Analyses 

Number of 
Detects 

Minimum 
Concentration 

Maximum 
Concentration Distribution EPC EPC Method 

Inorganic Chemicals (mg/kg)        

Antimony 8 0 0.459(U) 1.15(U) n/a* 1.15(U) Maximum detection limit 

Barium 8 8 47.6 118 Normal 98.3 95% Student's-t 

Cobalt 8 8 0.592 4.17 Normal 3.31 95% Student's-t 

Selenium 8 0 1.08(U) 1.25(U) n/a 1.25(U) Maximum detection limit 

Organic Chemicals (mg/kg)        

Trichloroethane[1,1,1-] 8 1 0.00089 0.00126(U) n/a 0.00089 Maximum detected concentration 

Note: Data qualifiers are defined in Appendix A. 

*n/a = Not applicable. 
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Table H-2.3-91 

 EPCs at SWMU 16-026(z) for the Ecological Receptors 

COPC 
Number of 
Analyses 

Number of 
Detects 

Minimum 
Concentration 

Maximum 
Concentration Distribution EPC EPC Method 

Inorganic Chemicals (mg/kg)        

Antimony 5 0 0.459(U) 1.15(U) n/a* 1.15(U) Maximum detection limit 

Barium 5 5 47.6 118 n/a 74.8 Maximum detected concentration 

Selenium 8 0 1.08(U) 1.25(U) n/a 1.14(U) Maximum detection limit 

Organic Chemicals (mg/kg)        

Trichloroethane[1,1,1-] 4 1 0.00089 0.00124(U) n/a 0.00089 Maximum detected concentration 

Note: Data qualifiers are defined in Appendix A. 

*n/a = Not applicable. 
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Table H-2.3-92 

 EPCs at SWMU 16-029(a) for the Industrial Scenario 

COPC 
Number of 
Analyses 

Number of 
Detects 

Minimum 
Concentration 

Maximum 
Concentration Distribution EPC EPC Method 

Inorganic Chemicals (mg/kg)        

Antimony 2 0 5.9(U) 5.9(U) n/a* 5.9(U) Maximum detection limit 

Barium 2 2 151 852 n/a 852 Maximum detected concentration 

Copper 2 2 7 8 n/a 8 Maximum detected concentration 

Cyanide (Total) 2 0 1.2(U) 1.2(U) n/a 1.2(U) Maximum detection limit 

Organic Chemicals (mg/kg)        

Acetone 1 1 0.012 0.012 n/a 0.012 Maximum detected concentration 

Amino-2,6-dinitrotoluene[4-] 2 1 0.091(U) 0.914 n/a 0.914 Maximum detected concentration 

Amino-4,6-dinitrotoluene[2-] 2 2 0.785 16.5 n/a 16.5 Maximum detected concentration 

Dinitrotoluene[2,4-] 2 1 0.057(U) 0.381 n/a 0.381 Maximum detected concentration 

HMX 2 2 1100 2850 n/a 2850 Maximum detected concentration 

Nitrobenzene 2 1 0.091(U) 0.165 n/a 0.165 Maximum detected concentration 

Nitrotoluene[3-] 2 1 0.155(U) 0.264 n/a 0.264 Maximum detected concentration 

RDX 2 2 8.45 125 n/a 125 Maximum detected concentration 

Trinitrobenzene[1,3,5-] 2 1 0.085(U) 0.691 n/a 0.691 Maximum detected concentration 

TNT 2 2 5.02 243 n/a 243 Maximum detected concentration 

Note: Data qualifiers are defined in Appendix A. 

*n/a = Not applicable. 
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Table H-2.3-93 

 EPCs at SWMU 16-029(a) for the Residential Scenario 

COPC 
Number of 
Analyses 

Number of 
Detects 

Minimum 
Concentration 

Maximum 
Concentration Distribution EPC EPC Method 

Inorganic Chemicals (mg/kg)        

Antimony 7 0 1.05(U) 5.9(U) n/a* 5.9(U) Maximum detection limit 

Arsenic 7 7 0.75 9.28 n/a 9.28 Maximum detected concentration 

Barium 7 7 39.8 852 n/a 852 Maximum detected concentration 

Chromium (Total) 7 7 1.88 30.7 n/a 30.7 Maximum detected concentration 

Copper 7 7 1.27 8 n/a 8 Maximum detected concentration 

Cyanide (Total) 7 0 0.271(U) 1.2(U) n/a 1.2(U) Maximum detection limit 

Selenium  7 0 0.27(UJ) 1.19(U) n/a 1.19(U) Maximum detection limit 

Organic Chemicals (mg/kg)        

Acetone 6 4 0.00586(U) 0.128 n/a 0.128 Maximum detected concentration 

Amino-2,6-dinitrotoluene[4-] 7 2 0.091(U) 1.68 n/a 1.68 Maximum detected concentration 

Amino-4,6-dinitrotoluene[2-] 7 3 0.5(UJ) 16.5 n/a 16.5 Maximum detected concentration 

Diethylphthalate 7 1 0.058 4(U) n/a 0.058 Maximum detected concentration 

Dinitrotoluene[2,4-] 7 1 0.057(U) 0.5(U) n/a 0.381 Maximum detected concentration 

Ethylbenzene 6 1 0.00117(U) 0.006(U) n/a 0.00314 Maximum detected concentration 

HMX 7 3 0.5(U) 2850 n/a 2850 Maximum detected concentration 

Nitrobenzene 7 1 0.09(U) 0.5(U) n/a 0.165 Maximum detected concentration 

Nitrotoluene[3-] 7 1 0.154(U) 0.5(UJ) n/a 0.264 Maximum detected concentration 

RDX 7 3 0.5(U) 125 n/a 125 Maximum detected concentration 

Toluene 6 1 0.000764 0.006(U) n/a 0.000764 Maximum detected concentration 

Trinitrobenzene[1,3,5-] 7 1 0.084(U) 0.691 n/a 0.691 Maximum detected concentration 

TNT 7 3 0.5(U) 243 n/a 243 Maximum detected concentration 

Xylene[1,2-] 4 1 0.00117(U) 0.00508 n/a 0.00508 Maximum detected concentration 

Xylene[1,3-]+Xylene[1,4-] 4 1 0.00234(U) 0.0121 n/a 0.0121 Maximum detected concentration 

Note: Data qualifiers are defined in Appendix A. 

*n/a = Not applicable. 
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Table H-2.3-94 

 EPCs at SWMU 16-029(a) for the Ecological Receptors 

COPC 
Number of 
Analyses 

Number of 
Detects 

Minimum 
Concentration 

Maximum 
Concentration Distribution EPC EPC Method 

Inorganic Chemicals (mg/kg) 

Antimony 3 0 5.3(U) 5.9(U) n/a* 5.9(U) Maximum detection limit 

Barium 3 3 151 852 n/a 852 Maximum detected concentration 

Chromium (Total) 3 3 4.1 30.7 n/a 30.7 Maximum detected concentration 

Copper 3 3 3.6 8 n/a 8 Maximum detected concentration 

Cyanide (Total) 3 0 1.1(U) 1.2(U) n/a 1.2(U) Maximum detection limit 

Organic Chemicals (mg/kg) 

Acetone 2 2 0.012 0.013 n/a 0.013 Maximum detected concentration 

Amino-2,6-dinitrotoluene[4-] 3 2 0.091(U) 1.68 n/a 1.68 Maximum detected concentration 

Amino-4,6-dinitrotoluene[2-] 3 3 0.785 16.5 n/a 16.5 Maximum detected concentration 

Diethylphthalate 3 1 0.058 4(U) n/a 0.058 Maximum detected concentration 

Dinitrotoluene[2,4-] 3 1 0.057(U) 0.381 n/a 0.381 Maximum detected concentration 

HMX 3 3 1100 2850 n/a 2850 Maximum detected concentration 

Nitrotoluene[3-] 3 1 0.154(U) 0.264 n/a 0.264 Maximum detected concentration 

RDX 3 3 8.45 125 n/a 125 Maximum detected concentration 

Trinitrobenzene[1,3,5-] 3 1 0.084(U) 0.691 n/a 0.691 Maximum detected concentration 

TNT 3 3 5.02 243 n/a 243 Maximum detected concentration 

Note: Data qualifiers are defined in Appendix A. 

*n/a = Not applicable. 
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Table H-2.3-95 

 EPCs at SWMU 16-029(b) for the Residential Scenario 

COPC 
Number of 
Analyses 

Number of 
Detects 

Minimum 
Concentration 

Maximum 
Concentration Distribution EPC EPC Method 

Inorganic Chemicals (mg/kg)        

Antimony 4 0 1.05(U) 1.14(U) n/a* 1.14(U) Maximum detection limit 

Barium 4 4 39 113 n/a 113 Maximum detected concentration 

Selenium 4 1 0.586 1.12(U) n/a 0.586 Maximum detected concentration 

Organic Chemicals (mg/kg)        

Acetone 4 3 0.00297 0.116 n/a 0.116 Maximum detected concentration 

Note: Data qualifiers are defined in Appendix A. 

*n/a = Not applicable. 

 

Table H-2.3-96 

 EPCs at SWMU 16-029(c) for the Residential Scenario 

COPC 
Number of 
Analyses 

Number of 
Detects 

Minimum 
Concentration 

Maximum 
Concentration Distribution EPC EPC Method 

Inorganic Chemicals (mg/kg)        

Antimony 4 0 0.413(U) 1.11(U) n/a* 1.11(U) Maximum detection limit 

Selenium 4 2 0.589 1.1(U) n/a 0.609 Maximum detected concentration 

Organic Chemicals (mg/kg)        

Bis(2-ethylhexyl)phthalate 4 2 0.129 0.381(U) n/a 0.135 Maximum detected concentration 

Note: Data qualifiers are defined in Appendix A. 

*n/a = Not applicable. 
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Table H-2.3-97 

 EPCs at the Liquid Waste Trunk Line for the Industrial Scenario 

COPC 
Number of 
Analyses 

Number of 
Detects 

Minimum 
Concentration 

Maximum 
Concentration Distribution EPC EPC Method 

Inorganic Chemicals (mg/kg)        

Antimony 15 2 0.089(U) 1.21(U) n/a* 0.43 Maximum detected concentration 

Copper 15 13 4.4(U) 14.8 Normal 10 95% KM (t) 

Cyanide (Total) 13 2 0.0843 0.71(U) n/a 0.332 Maximum detected concentration 

Organic Chemicals (mg/kg)        

Bis(2-ethylhexyl)phthalate 15 2 0.087 4.21(U) n/a 0.2 Maximum detected concentration 

Butylbenzene[n-] 15 1 0.00084 0.0078(U) n/a 0.00084 Maximum detected concentration 

Di-n-butylphthalate 15 1 0.086 4.21(U) n/a 0.086 Maximum detected concentration 

Dinitroaniline[3,5-] 15 1 0.017 1(U) n/a 0.017 Maximum detected concentration 

Dinitrotoluene[2,4-] 15 1 0.007 0.5(U) n/a 0.007 Maximum detected concentration 

Phenol 15 1 0.11 4.21(U) n/a 0.11 Maximum detected concentration 

RDX 14 1 0.024 0.5(U) n/a 0.024 Maximum detected concentration 

Toluene 15 1 0.00108(U) 0.0078(U) n/a 0.0022 Maximum detected concentration 

TNT 15 2 0.021 0.5(U) n/a 0.078 Maximum detected concentration 

Tris(o-cresyl)phosphate 7 2 0.25 1(U) n/a 0.83 Maximum detected concentration 

Radionuclides (pCi/g)        

Plutonium-238 15 2 0.00105(U) 0.0303 n/a 0.0303 Maximum detected concentration 

Note: Data qualifiers are defined in Appendix A. 

*n/a = Not applicable. 
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Table H-2.3-98 

 EPCs at the Liquid Waste Trunk Line for the Residential Scenario 

COPC 
Number of 
Analyses 

Number of 
Detects 

Minimum 
Concentration 

Maximum 
Concentration Distribution EPC EPC Method 

Inorganic Chemicals (mg/kg)        

Aluminum 46 46 1690 15,500 Normal 8100 95% Student's-t 

Antimony 46 7 0.086(U) 1.6(UJ) Gamma 0.221 95% KM (t) 

Arsenic 46 45 0.658 5.25 Normal 2.19 95% KM (t) 

Barium 46 46 24.5 231 Normal 112 95% Student's-t 

Copper 46 43 1.6 23.8 Gamma 8.13 95% KM (BCA) 

Cyanide (Total) 38 2 0.0843 0.73(U) n/a* 0.332 Maximum detected concentration 

Perchlorate 46 1 0.000936 0.0076(U) n/a 0.000936 Maximum detected concentration 

Selenium 46 26 0.29 1.6 Normal 0.938 95% KM (t) 

Organic Chemicals (mg/kg)        

Acetone 38 6 0.00457 0.148 Gamma 0.0171 95% KM (t) 

Benzene 46 1 0.000724 0.0078(U) n/a 0.000724 Maximum detected concentration 

Bis(2-ethylhexyl)phthalate 46 3 0.087 4.21(U) n/a 1.4 Maximum detected concentration 

Butanone[2-] 46 1 0.00211 0.031(U) n/a 0.00211 Maximum detected concentration 

Butylbenzene[n-] 46 1 0.00084 0.0078(U) n/a 0.00084 Maximum detected concentration 

Dibenzofuran 46 1 0.195 4.21(U) n/a 0.195 Maximum detected concentration 

Diethylphthalate 46 1 0.35(U) 4.21(U) n/a 1.8 Maximum detected concentration 

Di-n-butylphthalate 46 1 0.086 4.21(U) n/a 0.086 Maximum detected concentration 

Dinitroaniline[3,5-] 46 1 0.017 1(U) n/a 0.017 Maximum detected concentration 

Dinitrotoluene[2,4-] 46 2 0.0047 0.5(U) n/a 0.007 Maximum detected concentration 

Methylene chloride 46 1 0.00285(U) 0.00799(U) n/a 0.0047 Maximum detected concentration 

Phenol 46 1 0.11 4.21(U) n/a 0.11 Maximum detected concentration 

RDX 45 1 0.024 0.5(U) n/a 0.024 Maximum detected concentration 

Toluene 46 2 0.00103(U) 0.0078(U) n/a 0.0022 Maximum detected concentration 

TNT 46 3 0.021 0.5(U) n/a 0.078 Maximum detected concentration 

Tris(o-cresyl)phosphate 29 3 0.057(U) 1(U) n/a 0.83 Maximum detected concentration 
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Table H-2.3-98 (continued) 

COPC 
Number of 
Analyses 

Number of 
Detects 

Minimum 
Concentration 

Maximum 
Concentration Distribution EPC EPC Method 

Xylene[1,2-] 20 1 0.000398 0.0016(U) n/a 0.000398 Maximum detected concentration 

Xylene[1,3-]+Xylene[1,4-] 20 1 0.000776 0.0032(U) n/a 0.000776 Maximum detected concentration 

Radionuclides (pCi/g)        

Cesium-137 46 11 −0.0362(U) 0.818 Gamma 0.0549 95% KM (t) 

Plutonium-238 46 5 −0.00169(U) 0.036 Normal 0.00449 95% KM (t) 

Note: Data qualifiers are defined in Appendix A. 

*n/a = Not applicable. 
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Table H-2.3-99 

 EPCs at the Liquid Waste Trunk Line for the Ecological Receptors 

COPC 
Number of 
Analyses 

Number of 
Detects 

Minimum 
Concentration 

Maximum 
Concentration Distribution EPC EPC Method 

Inorganic Chemicals (mg/kg)        

Antimony 22 3 0.089(U) 1.6(UJ) n/a* 0.945 Maximum detected concentration 

Copper 22 20 4.4(U) 23.8 Normal 11 95% KM (t) 

Cyanide (Total) 20 2 0.0843 0.71(U) n/a 0.332 Maximum detected concentration 

Organic Chemicals (mg/kg)        

Acetone 20 3 0.00538(UJ) 0.031(UJ) n/a 0.0145 Maximum detected concentration 

Benzene 22 1 0.000724 0.0078(U) n/a 0.000724 Maximum detected concentration 

Bis(2-ethylhexyl)phthalate 22 2 0.087 4.21(U) n/a 0.2 Maximum detected concentration 

Butanone[2-] 22 1 0.00211 0.031(U) n/a 0.00211 Maximum detected concentration 

Dibenzofuran 22 1 0.195 4.21(U) n/a 0.195 Maximum detected concentration 

Di-n-butylphthalate 22 1 0.086 4.21(U) n/a 0.086 Maximum detected concentration 

Dinitrotoluene[2,4-] 22 1 0.007 0.5(U) n/a 0.007 Maximum detected concentration 

Phenol 22 1 0.11 4.21(U) n/a 0.11 Maximum detected concentration 

RDX 21 1 0.024 0.5(U) n/a 0.024 Maximum detected concentration 

Toluene 22 2 0.00108(U) 0.0078(U) n/a 0.0022 Maximum detected concentration 

TNT 22 2 0.021 0.5(U) n/a 0.078 Maximum detected concentration 

Radionuclides (pCi/g)        

Cesium-137 22 9 −0.0175(U) 0.818 Normal 0.194 95% KM (t) 

Plutonium-238 22 2 −0.00169(U) 0.0303 n/a 0.0303 Maximum detected concentration 

Note: Data qualifiers are defined in Appendix A. 

*n/a = Not applicable. 
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Table H-2.3-100 

 EPCs at the Shared Drainages for the Industrial and Recreational Scenarios 

COPC 
Number of 
Analyses 

Number of 
Detects 

Minimum 
Concentration 

Maximum 
Concentration Distribution EPC EPC Method 

Inorganic Chemicals (mg/kg)        

Antimony 23 0 1.03(U) 12.8(U) n/a* 12.8(U) Maximum detection limit 

Arsenic 23 23 0.66 9.6 Gamma 3.18 95% Adjusted Gamma 

Barium 23 23 41.3 1870 Nonparametric 614 95% Chebyshev (Mean, Sd) 

Cadmium 23 3 0.185 3.3 n/a 3.3 Maximum detected concentration 

Chromium (Total) 23 23 2.5 42.8 Nonparametric 22.3 95% Chebyshev (Mean, Sd) 

Copper 23 23 3.12 430 Lognormal 207 95% Chebyshev (Mean, Sd) 

Cyanide (Total) 21 0 0.264(U) 2.6(U) n/a 2.6(U) Maximum detection limit 

Iron 23 23 4950 39,500 Gamma 13900 95% Adjusted Gamma 

Lead 23 23 6.21 278 Gamma 97.8 95% Adjusted Gamma 

Mercury 23 20 0.00531 233 Lognormal 55.1 95% KM (Chebyshev) 

Selenium 23 5 0.26 1.26(U) Lognormal 0.44 95% KM (t) 

Silver 23 12 0.129 4.2(U) Normal 0.536 95% KM (t) 

Uranium 5 5 1.13 2.36 n/a 2.36 Maximum detected concentration 

Vanadium 23 23 6.9 54.5 Normal 21.7 95% Student's-t 

Zinc 23 23 17.8 1050 Lognormal 355 95% Chebyshev (Mean, Sd) 

Organic Chemicals (mg/kg)        

Acetone 13 5 0.00227 0.08(U) Normal 0.00998 95% KM (t) 

Amino-2,6-dinitrotoluene[4-] 23 3 0.09(U) 0.5(U) n/a 0.354 Maximum detected concentration 

Amino-4,6-dinitrotoluene[2-] 23 5 0.075(U) 1.53 Normal 0.337 95% KM (t) 

Benzoic acid 23 2 0.18 99(U) n/a 0.51 Maximum detected concentration 

Bis(2-ethylhexyl)phthalate 23 8 0.042 7.5 Gamma 1.38 95% KM (t) 

Butanone[2-] 13 1 0.00543(UJ) 0.026(U) n/a 0.01 Maximum detected concentration 

Dibenzofuran 23 6 0.057 4.7 Normal 0.831 95% KM (t) 

Dimethylphenol[2,4-] 23 1 0.29 9.9(U) n/a 0.29 Maximum detected concentration 

Di-n-butylphthalate 23 1 0.24 9.9(U) n/a 0.24 Maximum detected concentration 
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Table H-2.3-100 (continued) 

COPC 
Number of 
Analyses 

Number of 
Detects 

Minimum 
Concentration 

Maximum 
Concentration Distribution EPC EPC Method 

Dinitrotoluene[2,4-] 23 2 0.054(U) 0.5(U) n/a 0.417 Maximum detected concentration 

HMX 23 6 0.165(U) 143 Gamma 18.8 95% KM (t) 

Isopropyltoluene[4-] 13 2 0.000399 0.007(U) n/a 0.00043 Maximum detected concentration 

Methylene chloride 13 2 0.004 0.007(U) n/a 0.007 Maximum detected concentration 

Methylphenol[2-] 23 1 0.12 9.9(U) n/a 0.12 Maximum detected concentration 

Methylphenol[4-] 23 3 0.089 9.9(U) n/a 0.38 Maximum detected concentration 

RDX 23 3 0.163(U) 24.5 n/a 24.5 Maximum detected concentration 

TATB 17 1 1(U) 2.07(U) n/a 1.13 Maximum detected concentration 

Tetryl 23 3 0.093(U) 1.13 n/a 1.13 Maximum detected concentration 

Toluene 13 2 0.00043 0.007(U) n/a 0.000919 Maximum detected concentration 

Trichloro-1,2,2-
trifluoroethane[1,1,2-] 

13 1 0.003 0.007(U) n/a 0.003 Maximum detected concentration 

Trichloroethane[1,1,1-] 13 1 0.00109(U) 0.043 n/a 0.043 Maximum detected concentration 

Trichlorofluoromethane 13 1 0.00109(U) 0.014 n/a 0.014 Maximum detected concentration 

Trinitrobenzene[1,3,5-] 23 2 0.084(U) 0.5(U) n/a 0.262 Maximum detected concentration 

TNT 23 10 0.079(U) 90.1 Lognormal 26.4 95% KM (Chebyshev) 

Note: Data qualifiers are defined in Appendix A. 

*n/a = Not applicable. 
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Table H-2.3-101 

 EPCs at the Shared Drainages for the Residential Scenario 

COPC 
Number of 
Analyses 

Number of 
Detects 

Minimum 
Concentration 

Maximum 
Concentration Distribution EPC EPC Method 

Inorganic Chemicals (mg/kg)        

Aluminum 33 33 1150 16,500 Normal 6200 95% Student's-t 

Antimony 33 0 1.01(U) 12.8(U) n/a* 12.8(U) Maximum detection limit 

Arsenic 33 33 0.385 9.6 Gamma 2.9 95% Adjusted Gamma 

Barium 33 33 19.9 1870 Lognormal 296 95% Standard Bootstrap 

Cadmium 33 4 0.185 3.3 n/a 3.3 Maximum detected concentration 

Chromium (Total) 33 33 1.2 42.8 Lognormal 15 95% BCA Bootstrap 

Copper 33 33 1.16 430 Lognormal 151 95% Chebyshev (Mean, Sd) 

Cyanide (Total) 28 0 0.251(U) 2.6(U) n/a 2.6(U) Maximum detection limit 

Iron 33 33 4950 39,500 Gamma 12,800 95% Adjusted Gamma 

Lead 33 33 2.2 278 Gamma 68.9 95% Adjusted Gamma 

Mercury 33 27 0.00531 233 Nonparametric 38.6 95% KM (Chebyshev) 

Perchlorate 17 2 0.000635 0.00256(U) n/a 0.0017 Maximum detected concentration 

Selenium 33 7 0.26 1.26(U) Lognormal 0.401 95% KM (t) 

Silver 33 14 0.129 4.2(U) Gamma 0.473 95% KM (t) 

Uranium 5 5 1.13 2.36 n/a 2.36 Maximum detected concentration 

Vanadium 33 33 2.07 54.5 Normal 18.9 95% Student's-t 

Zinc 33 33 10.2 1050 Lognormal 273 95% Chebyshev (Mean, Sd) 

Organic Chemicals (mg/kg)        

Acetone 23 9 0.00227 0.08(U) Gamma 0.00871 95% KM (t) 

Amino-2,6-dinitrotoluene[4-] 33 3 0.09(U) 0.5(U) n/a 0.354 Maximum detected concentration 

Amino-4,6-dinitrotoluene[2-] 33 6 0.075(U) 1.53 Normal 0.264 95% KM (t) 

Benzoic acid 33 2 0.18 99(U) n/a 0.51 Maximum detected concentration 

Bis(2-ethylhexyl)phthalate 33 12 0.042 7.5 Lognormal 1.72 95% KM (Chebyshev) 

Butanone[2-] 23 2 0.00543(UJ) 0.026(U) n/a 0.01 Maximum detected concentration 

Dibenzofuran 33 7 0.057 4.7 Gamma 0.621 95% KM (t) 
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Table H-2.3-101 (continued) 

COPC 
Number of 
Analyses 

Number of 
Detects 

Minimum 
Concentration 

Maximum 
Concentration Distribution EPC EPC Method 

Dimethylphenol[2,4-] 33 1 0.29 9.9(U) n/a 0.29 Maximum detected concentration 

Di-n-butylphthalate 33 1 0.24 9.9(U) n/a 0.24 Maximum detected concentration 

Dinitrotoluene[2,4-] 33 2 0.054(U) 0.5(U) n/a 0.417 Maximum detected concentration 

HMX 33 7 0.165(U) 143 Lognormal 25.4 95% KM (Chebyshev) 

Isopropyltoluene[4-] 23 3 0.000375 0.007(U) n/a 0.00043 Maximum detected concentration 

RDX 33 3 0.163(U) 24.5 n/a 24.5 Maximum detected concentration 

Methylene chloride 23 3 0.004 0.007(U) n/a 0.007 Maximum detected concentration 

Methylphenol[2-] 33 1 0.12 9.9(U) n/a 0.12 Maximum detected concentration 

Methylphenol[4-] 33 3 0.089 9.9(U) n/a 0.38 Maximum detected concentration 

TATB 24 1 1(U) 2.07(U) n/a 1.13 Maximum detected concentration 

Tetryl 33 3 0.093(U) 1.13 n/a 1.13 Maximum detected concentration 

Toluene 23 2 0.00043 0.007(U) n/a 0.000919 Maximum detected concentration 

Trichloro-1,2,2-trifluoroethane[1,1,2-] 23 1 0.003 0.007(U) n/a 0.003 Maximum detected concentration 

Trichloroethane[1,1,1-] 23 1 0.00109(U) 0.043 n/a 0.043 Maximum detected concentration 

Trichlorofluoromethane 23 2 0.00109(U) 0.014 n/a 0.014 Maximum detected concentration 

Trinitrobenzene[1,3,5-] 33 2 0.084(U) 0.5(U) n/a 0.262 Maximum detected concentration 

TNT 33 13 0.079(U) 90.1 Lognormal 18.6 95% KM (Chebyshev) 

Xylene[1,3-]+Xylene[1,4-] 17 2 0.000375 0.00256(U) n/a 0.000807 Maximum detected concentration 

Note: Data qualifiers are defined in Appendix A. 

*n/a = Not applicable. 
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Table H-2.3-102 

 EPCs at the Shared Drainages for the Ecological Receptors 

COPC 
Number of 
Analyses 

Number of 
Detects 

Minimum 
Concentration 

Maximum 
Concentration Distribution EPC EPC Method 

Inorganic Chemicals (mg/kg)        

Antimony 29 0 1.03(U) 12.8(U) n/a* 12.8(U) Maximum detection limit 

Arsenic 29 29 0.385 9.6 Gamma 2.96 95% Adjusted Gamma 

Barium 29 29 19.9 1870 Lognormal 322 95% Standard Bootstrap 

Cadmium 29 3 0.185 3.3 n/a 3.3 Maximum detected concentration 

Chromium (Total) 29 29 1.2 42.8 Lognormal 16.1 95% Bootstrap-t 

Copper 29 29 1.16 430 Lognormal 169 95% Chebyshev (Mean, Sd) 

Cyanide (Total) 26 0 0.252(U) 2.6(U) n/a 2.6(U) Maximum detection limit 

Lead 29 29 2.2 278 Gamma 78.5 95% Adjusted Gamma 

Mercury 29 23 0.00531 233 Nonparametric 43.9 95% KM (Chebyshev) 

Selenium 29 7 0.26 1.26(U) Lognormal 0.401 95% KM (t) 

Silver 29 13 0.129 4.2(U) Gamma 0.492 95% KM (t) 

Uranium 5 5 1.13 2.36 n/a 2.36 Maximum detected concentration 

Vanadium 29 29 2.07 54.5 Normal 19.1 95% Student's-t 

Zinc 29 29 10.2 1050 Lognormal 222 95% H-statistic 

Organic Chemicals (mg/kg)        

Acetone 19 8 0.00227 0.08(U) Gamma 0.00841 95% KM (t) 

Amino-2,6-dinitrotoluene[4-] 29 3 0.09(U) 0.5(U) n/a 0.354 Maximum detected concentration 

Amino-4,6-dinitrotoluene[2-] 29 6 0.075(U) 1.53 Normal 0.285 95% KM (t) 

Benzoic acid 29 2 0.18 99(U) n/a 0.51 Maximum detected concentration 

Bis(2-ethylhexyl)phthalate 29 11 0.042 7.5 Lognormal 1.93 95% KM (Chebyshev) 

Butanone[2-] 19 2 0.00543(UJ) 0.026(U) n/a 0.01 Maximum detected concentration 

Dibenzofuran 29 7 0.057 4.7 Gamma 0.681 95% KM (t) 

Di-n-butylphthalate 29 1 0.24 9.9(U) n/a 0.24 Maximum detected concentration 

Dinitrotoluene[2,4-] 29 2 0.054(U) 0.5(U) n/a 0.417 Maximum detected concentration 

HMX 29 6 0.165(U) 143 Lognormal 15 95% KM (t) 
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Table H-2.3-102 (continued) 

COPC 
Number of 
Analyses 

Number of 
Detects 

Minimum 
Concentration 

Maximum 
Concentration Distribution EPC EPC Method 

RDX 29 3 0.163(U) 24.5 n/a 24.5 Maximum detected concentration 

Methylene chloride 19 3 0.004 0.007(U) n/a 0.007 Maximum detected concentration 

Methylphenol[2-] 29 1 0.12 9.9(U) n/a 0.12 Maximum detected concentration 

Tetryl 29 3 0.093(U) 1.13 n/a 1.13 Maximum detected concentration 

Toluene 19 2 0.00043 0.007(U) n/a 0.000919 Maximum detected concentration 

Trichloroethane[1,1,1-] 19 1 0.00109(U) 0.043 n/a 0.043 Maximum detected concentration 

Trichlorofluoromethane 19 2 0.00109(U) 0.014 n/a 0.014 Maximum detected concentration 

TNT 29 13 0.079(U) 90.1 Lognormal 21 95% KM (Chebyshev) 

Note: Data qualifiers are defined in Appendix A. 

*n/a = Not applicable. 

 

Table H-2.3-103 

 EPCs at SWMU 16-017(v)-99 for the Industrial Scenario 

COPC 
Number of 
Analyses 

Number of 
Detects 

Minimum 
Concentration 

Maximum 
Concentration Distribution EPC EPC Method 

Inorganic Chemicals (mg/kg)        

Antimony 2 2 3.87 9.02 n/a* 9.02 Maximum detected concentration 

Copper 2 2 88.7 110 n/a 110 Maximum detected concentration 

Lead 2 2 157 485 n/a 485 Maximum detected concentration 

Silver 2 2 0.22 1.51 n/a 1.51 Maximum detected concentration 

Zinc 2 2 213 279 n/a 279 Maximum detected concentration 

Organic Chemicals (mg/kg)        

Bis(2-ethylhexyl)phthalate 2 1 0.135 0.408(U) n/a 0.135 Maximum detected concentration 

Isopropyltoluene[4-] 2 1 0.000429 0.00126(U) n/a 0.000429 Maximum detected concentration 

Tetrachloroethene 2 1 0.000391 0.00123(U) n/a 0.000391 Maximum detected concentration 

Note: Data qualifiers are defined in Appendix A. 

*n/a = Not applicable. 
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Table H-2.3-104 

 EPCs at SWMU 16-017(v)-99 for the Residential Scenario 

COPC 
Number of 
Analyses 

Number of 
Detects 

Minimum 
Concentration 

Maximum 
Concentration Distribution EPC EPC Method 

Inorganic Chemicals (mg/kg)        

Aluminum 4 4 2280 13,400 n/a* 13,400 Maximum detected concentration 

Antimony 4 2 1.12(U) 9.02 n/a 9.02 Maximum detected concentration 

Barium 4 4 22 119 n/a 119 maximum detected concentration 

Copper 4 4 8.96 110 n/a 110 Maximum detected concentration 

Lead 4 4 11.2 485 n/a 485 Maximum detected concentration 

Nickel 4 4 2.1 9.85 n/a 9.85 Maximum detected concentration 

Selenium 4 0 1.11(U) 1.22(U) n/a 1.22(U) Maximum detection limit 

Silver 4 2 0.22 1.51 n/a 1.51 Maximum detected concentration 

Zinc 4 4 32.5 279 n/a 279 Maximum detected concentration 

Organic Chemicals (mg/kg)        

Bis(2-ethylhexyl)phthalate 4 1 0.135 0.432(UJ) n/a 0.135 Maximum detected concentration 

Isopropyltoluene[4-] 4 1 0.000429 0.0013(U) n/a 0.000429 Maximum detected concentration 

Methylene chloride 4 2 0.00264 0.00631(U) n/a 0.00302 Maximum detected concentration 

Tetrachloroethene 4 1 0.000391 0.0013(U) n/a 0.000391 Maximum detected concentration 

Note: Data qualifiers are defined in Appendix A. 

*n/a = Not applicable. 
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Table H-2.3-105 

 EPCs at SWMU 16-017(v)-99 for the Ecological Receptors 

COPC 
Number of 
Analyses 

Number of 
Detects 

Minimum 
Concentration 

Maximum 
Concentration Distribution EPC EPC Method 

Inorganic Chemicals (mg/kg)        

Antimony 2 2 3.87 9.02 n/a* 9.02 Maximum detected concentration 

Copper 2 2 88.7 110 n/a 110 Maximum detected concentration 

Lead 2 2 157 485 n/a 485 Maximum detected concentration 

Silver 2 2 0.22 1.51 n/a 1.51 Maximum detected concentration 

Zinc 2 2 213 279 n/a 279 Maximum detected concentration 

Organic Chemicals (mg/kg)        

Bis(2-ethylhexyl)phthalate 2 1 0.135 0.408(U) n/a 0.135 Maximum detected concentration 

Tetrachloroethene 2 1 0.000391 0.00123(U) n/a 0.000391 Maximum detected concentration 

Note: Data qualifiers are defined in Appendix A. 

*n/a = Not applicable. 

 

Table H-2.3-106 

 EPCs at SWMU 16-017(w)-99 for the Industrial Scenario 

COPC 
Number of 
Analyses 

Number of 
Detects 

Minimum 
Concentration 

Maximum 
Concentration Distribution EPC EPC Method 

Inorganic Chemicals (mg/kg)        

Antimony 5 0 0.978(U) 1.74(U) n/a* 1.74(U) Maximum detection limit 

Perchlorate 5 1 0.00085 0.0024(U) n/a 0.00085 Maximum detected concentration 

Note: Data qualifiers are defined in Appendix A. 

*n/a = Not applicable. 
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Table H-2.3-107 

 EPCs at SWMU 16-017(w)-99 for the Residential Scenario 

COPC 
Number of 
Analyses 

Number of 
Detects 

Minimum 
Concentration 

Maximum 
Concentration Distribution EPC EPC Method 

Inorganic Chemicals (mg/kg)        

Antimony 13 0 0.592(U) 1.74(U) n/a* 1.74(U) Maximum detection limit 

Chromium (Total) 13 13 8.94 20.5 Gamma 13.9 95% Adjusted Gamma 

Cobalt 13 13 4.32 9.8 Normal 7.31 95% Student's-t 

Perchlorate 13 4 0.000619 0.0024(U) n/a 0.00085 Maximum detected concentration 

Organic Chemicals (mg/kg)        

Butanone[2-] 13 1 0.00359 0.00601(U) n/a 0.00359 Maximum detected concentration 

Methylene chloride 13 1 0.00229 0.00601(U) n/a 0.00229 Maximum detected concentration 

Note: Data qualifiers are defined in Appendix A. 

*n/a = Not applicable. 

 

Table H-2.3-108 

 EPCs at SWMU 16-017(w)-99 for the Ecological Receptors 

COPC 
Number of 
Analyses 

Number of 
Detects 

Minimum 
Concentration 

Maximum 
Concentration Distribution EPC EPC Method 

Inorganic Chemicals (mg/kg)        

Antimony 5 0 0.978(U) 1.74(U) n/a* 1.74(U) Maximum detection limit 

Note: Data qualifiers are defined in Appendix A. 

*n/a = Not applicable. 
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Table H-2.3-109 

 EPCs at AOC 16-024(m) for the Industrial Scenario 

COPC 
Number of 
Analyses 

Number of 
Detects 

Minimum 
Concentration 

Maximum 
Concentration Distribution EPC EPC Method 

Inorganic Chemicals (mg/kg)        

Antimony 9 2 0.72 1.29(U) n/a* 1.14 Maximum detected concentration 

Cobalt 9 9 1.23 8.9 Normal 6.86 95% Student's-t 

Iron 9 9 9040 24,100 Normal 15,500 95% Student's-t 

Lead 9 9 3.83 30.4 Normal 22 95% Student's-t 

Organic Chemicals (mg/kg)        

Acenaphthene 9 1 0.037(U) 0.35(U) n/a 0.0883 Maximum detected concentration 

Benzoic acid 9 1 0.095 0.895(U) n/a 0.095 Maximum detected concentration 

Bis(2-ethylhexyl)phthalate 9 1 0.038 0.447(U) n/a 0.038 Maximum detected concentration 

Bromomethane 8 2 0.00112 0.00134(U) n/a 0.00118 Maximum detected concentration 

Isopropyltoluene[4-] 8 1 0.000642 0.00134(U) n/a 0.000642 Maximum detected concentration 

Note: Data qualifiers are defined in Appendix A. 

*n/a = Not applicable. 



 
S

upp
lem

e
ntal Investig

atio
n R

eport for S
-S

ite
 A

ggreg
ate A

re
a 

H
-21

2
 

Table H-2.3-110 

 EPCs at AOC 16-024(m) for the Residential Scenario 

COPC 
Number of 
Analyses 

Number of 
Detects 

Minimum 
Concentration 

Maximum 
Concentration Distribution EPC EPC Method 

Inorganic Chemicals (mg/kg)        

Aluminum 25 25 2460 20,400 Normal 10,200 95% Student's-t 

Antimony 25 4 0.13(U) 1.34 n/a* 1.34 Maximum detected concentration 

Arsenic 25 25 0.711 4.14 Gamma 2.44 95% Adjusted Gamma 

Barium 25 25 41.9 265 Normal 163 95% Student's-t 

Chromium (total) 25 25 2.15 17.1 Normal 9.84 95% Student's-t 

Cobalt 25 25 0.924 8.9 Normal 5.17 95% Student's-t 

Copper 25 25 2.18 12.1 Normal 7.94 95% Student's-t 

Iron 25 25 6200 24,500 Normal 14,500 95% Student's-t 

Lead 25 25 2.94 30.4 Normal 15.4 95% Student's-t 

Nickel 25 25 3.52 15.3 Normal 8.8 95% Student's-t 

Perchlorate 24 4 0.000685 0.006(U) n/a 0.00175 Maximum detected concentration 

Selenium 25 4 0.99 1.8 n/a 1.8 Maximum detected concentration 

Vanadium 25 25 4.27 37.2 Normal 23.2 95% Student's-t 

Organic Chemicals (mg/kg)        

Acenaphthene 25 1 0.0357(U) 0.4(U) n/a 0.0883 Maximum detected concentration 

Acetone 24 1 0.00536(U) 0.041 n/a 0.041 Maximum detected concentration 

Benzoic acid 25 1 0.095 1.9(U) n/a 0.095 Maximum detected concentration 

Bis(2-ethylhexyl)phthalate 25 1 0.038 0.447(U) n/a 0.038 Maximum detected concentration 

Bromomethane 24 3 0.00107 0.012(U) n/a 0.00118 Maximum detected concentration 

Isopropyltoluene[4-] 24 2 0.000642 0.006(U) n/a 0.00117 Maximum detected concentration 

Methylene chloride 24 7 0.00227 0.013 Lognormal 0.00497 95% KM (t) 

Note: Data qualifiers are defined in Appendix A. 

*n/a = Not applicable. 
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Table H-2.3-111 

 EPCs at AOC 16-024(m) for the Ecological Receptors 

COPC 
Number of 
Analyses 

Number of 
Detects 

Minimum 
Concentration 

Maximum 
Concentration Distribution EPC EPC Method 

Inorganic Chemicals (mg/kg)        

Antimony 10 2 0.72 1.29(U) n/a* 1.14 Maximum detected concentration 

Barium 10 10 51.1 265 Normal 190 95% Student's-t 

Chromium (Total) 10 10 2.93 13.9 Normal 10.8 95% Student's-t 

Cobalt 10 10 1.23 8.9 Normal 6.69 95% Student's-t 

Copper 10 10 2.72 11.3 Normal 8.8 95% Student's-t 

Lead 10 10 3.83 30.4 Normal 20.7 95% Student's-t 

Nickel 10 10 4.92 13 Normal 8.65 95% Student's-t 

Selenium 10 1 0.99 1.29(U) n/a 0.99 Maximum detected concentration 

Vanadium 10 10 5.44 29.7 Normal 26.5 95% Student's-t 

Organic Chemicals (mg/kg)        

Acenaphthene 10 1 0.0362(U) 0.35(U) n/a 0.0883 Maximum detected concentration 

Benzoic acid 10 1 0.095 0.895(U) n/a 0.095 Maximum detected concentration 

Bis(2-ethylhexyl)phthalate 10 1 0.038 0.447(U) n/a 0.038 Maximum detected concentration 

Note: Data qualifiers are defined in Appendix A. 

*n/a = Not applicable. 
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Table H-2.3-112 

 EPCs at AOC 16-024(n) for the Industrial Scenario 

COPC 
Number of 
Analyses 

Number of 
Detects 

Minimum 
Concentration 

Maximum 
Concentration Distribution EPC EPC Method 

Inorganic Chemicals (mg/kg)        

Antimony 5 3 0.568 1.36(U) n/a* 0.977 Maximum detected concentration 

Lead 5 5 18.3 38.4 n/a 38.4 Maximum detected concentration 

Perchlorate 5 1 0.00102 0.00278(U) n/a 0.00102 Maximum detected concentration 

Zinc 5 5 39.1 81.7 n/a 81.7 Maximum detected concentration 

Organic Chemicals (mg/kg)        

Benzoic acid 5 3 0.272 1.11 n/a 1.11 Maximum detected concentration 

Isopropyltoluene[4-] 5 4 0.000461 0.0506 n/a 0.0506 Maximum detected concentration 

Methylene chloride 5 2 0.00369 0.00694(U) n/a 0.00593 Maximum detected concentration 

Note: Data qualifiers are defined in Appendix A. 

*n/a = Not applicable. 

 

Table H-2.3-113 

 EPCs at AOC 16-024(n) for the Residential Scenario 

COPC 
Number of 
Analyses 

Number of 
Detects 

Minimum 
Concentration 

Maximum 
Concentration Distribution EPC EPC Method 

Inorganic Chemicals (mg/kg)        

Antimony 10 3 0.568 1.36(U) n/a* 0.977 Maximum detected concentration 

Lead 10 10 4.76 38.4 Normal 25 95% Student's-t 

Perchlorate 10 2 0.00077 0.00278(U) n/a 0.00102 Maximum detected concentration 

Zinc 10 10 16.9 81.7 Normal 57.4 95% Student's-t 

Organic Chemicals (mg/kg)        

Benzoic acid 10 3 0.272 1.11 n/a 1.11 Maximum detected concentration 

Butanone[2-] 10 2 0.00213 0.00694(UJ) n/a 0.00315 Maximum detected concentration 

Isopropyltoluene[4-] 10 5 0.000461 0.0506 Normal 0.0169 95% KM (t) 

Methylene chloride 10 2 0.00369 0.00694(U) n/a 0.00593 Maximum detected concentration 

Note: Data qualifiers are defined in Appendix A. 

*n/a = Not applicable. 
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Table H-2.3-114 

 EPCs at AOC 16-024(n) for the Ecological Receptors 

COPC 
Number of 
Analyses 

Number of 
Detects 

Minimum 
Concentration 

Maximum 
Concentration Distribution EPC EPC Method 

Inorganic Chemicals (mg/kg)        

Antimony 5 3 0.568 1.36(U) n/a* 0.977 Maximum detected concentration 

Lead 5 5 18.3 38.4 n/a 38.4 Maximum detected concentration 

Zinc 5 5 39.1 81.7 n/a 81.7 Maximum detected concentration 

Organic Chemicals (mg/kg)        

Benzoic acid 5 3 0.272 1.11 n/a 1.11 Maximum detected concentration 

Methylene chloride 5 2 0.00369 0.00694(U) n/a 0.00593 Maximum detected concentration 

Note: Data qualifiers are defined in Appendix A. 

*n/a = Not applicable. 

 

Table H-2.3-115 

 EPCs at SWMU 16-025(x) for the Industrial Scenario 

COPC 
Number of 
Analyses 

Number of 
Detects 

Minimum 
Concentration 

Maximum 
Concentration Distribution EPC EPC Method 

Inorganic Chemicals (mg/kg)        

Antimony 6 2 0.36 11(UJ) n/a* 0.599 Maximum detected concentration 

Lead 6 6 8.8 25 n/a 25 Maximum detected concentration 

Silver 6 1 0.192 2.2(U) n/a 0.192 Maximum detected concentration 

Thallium 6 0 0.167(U) 1.4(U) n/a 1.4(U) Maximum detection limit 

Uranium 3 3 0.966 10.3 n/a 10.3 Maximum detected concentration 

Organic Chemicals (mg/kg)        

Acetone 6 2 0.00566(UJ) 0.144 n/a 0.144 Maximum detected concentration 

Butanone[2-] 6 2 0.0018 0.022(U) n/a 0.00196 Maximum detected concentration 

Isopropyltoluene[4-] 6 3 0.00275 0.0113 n/a 0.0113 Maximum detected concentration 

Tetrachloroethene 6 3 0.000579 0.00824 n/a 0.00824 Maximum detected concentration 

Toluene 6 3 0.000498 0.0056(U) n/a 0.00289 Maximum detected concentration 

Note: Data qualifiers are defined in Appendix A. 

*n/a = Not applicable. 
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Table H-2.3-116 

 EPCs at SWMU 16-025(x) for the Residential Scenario 

COPC 
Number of 
Analyses 

Number of 
Detects 

Minimum 
Concentration 

Maximum 
Concentration Distribution EPC EPC Method 

Inorganic Chemicals (mg/kg)        

Antimony 9 4 0.36 11(UJ) n/a* 0.661 Maximum detected concentration 

Barium 9 9 31.2 118 Normal 96.1 95% Student's-t 

Lead 9 9 3.24 37.9 Normal 21.4 95% Student's-t 

Selenium 9 0 0.43(U) 1.08(U) n/a 1.08(U) Maximum detection limit 

Silver 9 1 0.192 2.2(U) n/a 0.192 Maximum detected concentration 

Thallium 9 0 0.107(U) 1.4(U) n/a 1.4(U) Maximum detection limit 

Uranium 3 3 0.966 10.3 n/a 10.3 Maximum detected concentration 

Organic Chemicals (mg/kg)        

Acetone 9 4 0.00191 0.144 n/a 0.144 Maximum detected concentration 

Butanone[2-] 9 2 0.0018 0.022(U) n/a 0.00196 Maximum detected concentration 

Isopropyltoluene[4-] 9 3 0.00105(U) 0.0113 n/a 0.0113 Maximum detected concentration 

Tetrachloroethene 9 3 0.000579 0.00824 n/a 0.00824 Maximum detected concentration 

Toluene 9 3 0.000498 0.0056(U) n/a 0.00289 Maximum detected concentration 

Note: Data qualifiers are defined in Appendix A. 

*n/a = Not applicable. 
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Table H-2.3-117 

 EPCs at SWMU 16-025(x) for the Ecological Receptors 

COPC 
Number of 
Analyses 

Number of 
Detects 

Minimum 
Concentration 

Maximum 
Concentration Distribution EPC EPC Method 

Inorganic Chemicals (mg/kg)        

Antimony 6 2 0.36 11(UJ) n/a* 0.599 Maximum detected concentration 

Lead 6 6 8.8 25 n/a 25 Maximum detected concentration 

Silver 6 1 0.192 2.2(U) n/a 0.192 Maximum detected concentration 

Thallium 6 0 0.167(U) 1.4(U) n/a 1.4(U) Maximum detection limit 

Uranium 3 3 0.966 10.3 n/a 10.3 Maximum detected concentration 

Organic Chemicals (mg/kg)        

Acetone 6 2 0.00566(UJ) 0.144 n/a 0.144 Maximum detected concentration 

Butanone[2-] 6 2 0.0018 0.022(U) n/a 0.00196 Maximum detected concentration 

Tetrachloroethene 6 3 0.000579 0.00824 n/a 0.00824 Maximum detected concentration 

Toluene 6 3 0.000498 0.0056(U) n/a 0.00289 Maximum detected concentration 

Note: Data qualifiers are defined in Appendix A. 

*n/a = Not applicable. 
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Table H-2.3-118 

 EPCs at SWMU 16-029(w) for the Residential Scenario 

COPC 
Number of 
Analyses 

Number of 
Detects 

Minimum 
Concentration 

Maximum 
Concentration Distribution EPC EPC Method 

Inorganic Chemicals (mg/kg)        

Arsenic 6 6 0.71 11 n/a* 11 Maximum detected concentration 

Nickel 6 6 0.89 17 n/a 17 Maximum detected concentration 

Selenium 6 3 0.19(U) 1.4 n/a 1.4 Maximum detected concentration 

Organic Chemicals (mg/kg)        

Acetone 7 3 0.006(U) 0.5 n/a 0.5 Maximum detected concentration 

Benzoic acid 7 1 0.041 4.1(U) n/a 0.041 Maximum detected concentration 

Di-n-butylphthalate 7 2 0.12 0.41(U) n/a 0.19 Maximum detected concentration 

Isopropyltoluene[4-] 7 1 0.00057 0.01(U) n/a 0.00057 Maximum detected concentration 

Tetrachloroethene 7 1 0.0027 0.008(U) n/a 0.0027 Maximum detected concentration 

Radionuclides (pCi/g)        

Plutonium-238 2 1 0.023(U) 0.043 n/a 0.043 Maximum detected concentration 

Note: Data qualifiers are defined in Appendix A. 
*n/a = Not applicable. 
 

Table H-2.3-119 

 EPCs at SWMU 16-029(w) for the Ecological Receptors 

COPC 
Number of 
Analyses 

Number of 
Detects 

Minimum 
Concentration 

Maximum 
Concentration Distribution EPC EPC Method 

Inorganic Chemicals (mg/kg)        

Arsenic 4 4 1.6 11 n/a* 11 Maximum detected concentration 

Nickel 4 4 2 17 n/a 17 Maximum detected concentration 

Selenium 4 1 0.19(U) 1.2(U) n/a 0.49 Maximum detected concentration 

Organic Chemicals (mg/kg)        

Acetone 4 2 0.006(U) 0.5 n/a 0.5 Maximum detected concentration 

Benzoic acid 4 1 0.041 4.1(U) n/a 0.041 Maximum detected concentration 

Di-n-butylphthalate 4 2 0.12 0.41(U) n/a 0.19 Maximum detected concentration 

Note: Data qualifiers are defined in Appendix A. 
*n/a = Not applicable. 
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Table H-2.3-120 

 EPCs at SWMU 16-029(x) for the Industrial Scenario 

COPC 
Number of 
Analyses 

Number of 
Detects 

Minimum 
Concentration 

Maximum 
Concentration Distribution EPC EPC Method 

Inorganic Chemicals (mg/kg)        

Antimony 29 0 0.35(U) 1.25(U) n/a* 1.25(U) Maximum detection limit 

Barium 29 29 36 302 Normal 161 95% Student's-t 

Copper 29 29 1.9 71.2 Nonparametric 20 95% Chebyshev (Mean, Sd) 

Cyanide (Total) 30 11 0.0885 0.6(U) Normal 0.192 95% KM (t) 

Manganese 30 30 150 961 Normal 519 95% Student's-t 

Perchlorate 26 2 0.000733 0.0057(U) n/a 0.000759 Maximum detected concentration 

Silver 30 13 0.487(U) 49.8 Lognormal 8.23 95% KM (BCA) 

Uranium 4 4 1.26 2.5 n/a 2.5 Maximum detected concentration 

Organic Chemicals (mg/kg)        

Acetone 30 1 0.00298(U) 0.043 n/a 0.043 Maximum detected concentration 

Bis(2-ethylhexyl)phthalate 30 3 0.075(U) 0.437(U) n/a 0.159 Maximum detected concentration 

Isopropyltoluene[4-] 30 1 0.0011(U) 0.012 n/a 0.012 Maximum detected concentration 

Methylene chloride 30 1 0.00281 0.0078(U) n/a 0.00281 Maximum detected concentration 

Pentachlorophenol 30 2 0.333 2(U) n/a 0.35 Maximum detected concentration 

RDX 30 1 0.11(U) 1(U) n/a 0.122 Maximum detected concentration 

Tetrachloroethene 30 9 0.00052 0.0109 Normal 0.00244 95% KM (t) 

Toluene 30 1 0.000428 0.006(U) n/a 0.000428 Maximum detected concentration 

TNT 30 1 0.0092 0.5(U) n/a 0.0092 Maximum detected concentration 

Note: Data qualifiers are defined in Appendix A. 

*n/a = Not applicable. 
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Table H-2.3-121 

 EPCs at SWMU 16-029(x) for the Residential Scenario 

COPC 
Number of 
Analyses 

Number of 
Detects 

Minimum 
Concentration 

Maximum 
Concentration Distribution EPC EPC Method 

Inorganic Chemicals (mg/kg)        

Antimony 51 0 0.12(U) 12(UJ) n/a* 12(UJ) Maximum detection limit 

Barium 51 51 4.45 600 Nonparametric 240 95% Chebyshev (Mean, Sd) 

Boron 47 12 2.5 30(U) Normal 6.35 95% KM (t) 

Copper 51 49 0.43(U) 71.2 Lognormal 16.3 95% KM (Chebyshev) 

Cyanide (Total) 34 11 0.0885 1.1(U) Normal 0.192 95% KM (t) 

Manganese 52 52 53.8 961 Normal 429 95% Student's-t 

Perchlorate 29 2 0.000733 0.0057(U) n/a 0.000759 Maximum detected concentration 

Selenium 50 6 0.212(U) 2.3 Normal 0.466 95% KM (t) 

Silver 50 24 0.21(U) 55.6 Gamma 9.51 95% KM (t) 

Uranium 23 15 1.21 30.2(U) Normal 2.24 95% KM (t) 

Organic Chemicals (mg/kg)        

Acetone 52 2 0.002(U) 0.0632 n/a 0.063 Maximum detected concentration 

Amino-2,6-dinitrotoluene[4-] 52 8 0.052(U) 1.3(U) Normal 0.186 95% KM (t) 

Amino-4,6-dinitrotoluene[2-] 52 10 0.052(U) 1.9 Normal 0.296 95% KM (t) 

Bis(2-ethylhexyl)phthalate 52 3 0.075(U) 0.437(U) n/a 0.159 Maximum detected concentration 

Butanone[2-] 52 1 0.002 0.025(U) n/a 0.002 Maximum detected concentration 

Butylbenzene[n-] 52 1 0.00105(U) 0.0062(U) n/a 0.002 Maximum detected concentration 

DDE[4,4'-] 37 1 0.000691(U) 0.0282(U) n/a 0.00122 Maximum detected concentration 

DDT[4,4'-] 37 1 0.000691(U) 0.0282(UJ) n/a 0.00147 Maximum detected concentration 

Di-n-butylphthalate 52 1 0.34(UJ) 0.443(U) n/a 0.44 Maximum detected concentration 

HMX 52 5 0.1(U) 11(U) Normal 0.329 95% KM (t) 

Isopropyltoluene[4-] 52 1 0.00105(U) 0.012 n/a 0.012 Maximum detected concentration 

Methylene chloride 52 7 0.001(U) 0.018(U) Normal 0.00308 95% KM (t) 

Pentachlorophenol 52 2 0.333 2(U) n/a 0.35 Maximum detected concentration 

RDX 52 7 0.1(U) 5.2 Normal 0.464 95% KM (t) 
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Table H-2.3-121 (continued) 

COPC 
Number of 
Analyses 

Number of 
Detects 

Minimum 
Concentration 

Maximum 
Concentration Distribution EPC EPC Method 

Tetrachloroethene 52 11 0.00052 0.0109 Normal 0.00193 95% KM (t) 

Toluene 52 4 0.000428 0.0062(U) n/a 0.006 Maximum detected concentration 

Trichloro-1,2,2-trifluoroethane[1,1,2-] 52 1 0.005(U) 0.00669(U) n/a 0.0063 Maximum detected concentration 

TNT 52 7 0.0092 54 Gamma 3.28 95% KM (t) 

Note: Data qualifiers are defined in Appendix A. 

*n/a = Not applicable. 
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Table H-2.3-122 

 EPCs at SWMU 16-029(x) for the Ecological Receptors 

COPC 
Number of 
Analyses 

Number of 
Detects 

Minimum 
Concentration 

Maximum 
Concentration Distribution EPC EPC Method 

Inorganic Chemicals (mg/kg)        

Antimony 44 0 0.12(U) 12(UJ) n/a* 12(UJ) Maximum detection limit 

Barium 44 44 31.4 590 Gamma 195 95% Adjusted Gamma 

Copper 44 44 1.4 71.2 Lognormal 18.2 95% Chebyshev (Mean, Sd) 

Cyanide (Total) 31 11 0.0885 0.6(U) Normal 0.192 95% KM (t) 

Manganese 45 45 146 961 Normal 464 95% Student's-t 

Selenium 43 5 0.22(UJ) 2.3 Normal 0.47 95% KM (t) 

Silver 44 23 0.4 55.6 Gamma 10.4 95% KM (BCA) 

Uranium 18 13 1.26 30(U) Normal 2.34 95% KM (t) 

Organic Chemicals (mg/kg)        

Acetone 45 1 0.002(U) 0.043 n/a 0.043 Maximum detected concentration 

Amino-2,6-dinitrotoluene[4-] 45 7 0.052(U) 0.576 Normal 0.185 95% KM (t) 

Amino-4,6-dinitrotoluene[2-] 45 8 0.052(U) 1.15 Normal 0.245 95% KM (t) 

Bis(2-ethylhexyl)phthalate 45 3 0.075(U) 0.437(U) n/a 0.159 Maximum detected concentration 

Butanone[2-] 45 1 0.002 0.025(U) n/a 0.002 Maximum detected concentration 

DDE[4,4'-] 34 1 0.000691(U) 0.0282(U) n/a 0.00122 Maximum detected concentration 

Di-n-butylphthalate 45 1 0.34(UJ) 0.443(U) n/a 0.44 Maximum detected concentration 

HMX 45 4 0.1(U) 2.2(U) n/a 2.11 Maximum detected concentration 

Methylene chloride 45 7 0.001(U) 0.01 Normal 0.00324 95% KM (t) 

Pentachlorophenol 45 2 0.333 2(U) n/a 0.35 Maximum detected concentration 

RDX 45 4 0.1(U) 1.5 n/a 1.5 Maximum detected concentration 

Tetrachloroethene 45 11 0.00052 0.0109 Normal 0.00206 95% KM (t) 

Toluene 45 4 0.000428 0.0062(U) n/a 0.006 Maximum detected concentration 

TNT 45 5 0.0092 9.11 Normal 0.776 95% KM (t) 

Note: Data qualifiers are defined in Appendix A. 

*n/a = Not applicable. 
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Table H-2.3-123 

 EPCs at SWMU 16-034(m) for the Industrial Scenario 

COPC 
Number of 
Analyses 

Number of 
Detects 

Minimum 
Concentration 

Maximum 
Concentration Distribution EPC EPC Method 

Inorganic Chemicals (mg/kg)        

Antimony 8 2 0.38(U) 9.6 n/a* 9.6 Maximum detected concentration 

Cadmium 8 3 0.16 2.63 n/a 2.63 Maximum detected concentration 

Copper 8 8 7.28 2180 Lognormal 1470 95% Chebyshev (Mean, Sd) 

Lead 8 8 16.1 153 Normal 80.3 95% Student's-t 

Perchlorate 6 1 0.000624 0.0076(U) n/a 0.000624 Maximum detected concentration 

Silver 8 5 0.096 4.12 Normal 2.01 95% KM (t) 

Zinc 8 8 43.3 1070 Lognormal 751 95% Chebyshev (Mean, Sd) 

Organic Chemicals (mg/kg)        

Benzoic acid 8 1 0.11 2.4(U) n/a 0.11 Maximum detected concentration 

Di-n-butylphthalate 8 1 0.378(U) 3.6(U) n/a 0.518 Maximum detected concentration 

Phenol 8 1 0.043 0.5(U) n/a 0.043 Maximum detected concentration 

Trimethylbenzene[1,2,4-] 6 1 0.00104(U) 0.0034 n/a 0.0034 Maximum detected concentration 

Note: Data qualifiers are defined in Appendix A. 

*n/a = Not applicable. 
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Table H-2.3-124 

 EPCs at SWMU 16-034(m) for the Residential Scenario 

COPC 
Number of 
Analyses 

Number of 
Detects 

Minimum 
Concentration 

Maximum 
Concentration Distribution EPC EPC Method 

Inorganic Chemicals (mg/kg)        

Aluminum 18 18 1780 11,100 Normal 6790 95% Student's-t 

Antimony 18 2 0.1(U) 9.6 n/a* 9.6 Maximum detected concentration 

Barium 18 18 20.6 194 Normal 106 95% Student's-t 

Cadmium 18 8 0.023 2.63 Gamma 0.482 95% KM (t) 

Copper 18 13 2.33 2180 Lognormal 666 95% KM (Chebyshev) 

Lead 18 18 3.64 153 Gamma 44.2 95% Adjusted Gamma 

Nickel 18 18 1.93 7.6 Normal 5.83 95% Student's-t 

Perchlorate 16 1 0.000624 0.0076(U) n/a 0.000624 Maximum detected concentration 

Selenium 18 11 0.23 1.2 Normal 0.799 95% KM (t) 

Silver 18 10 0.025 4.12 Gamma 0.927 95% KM (BCA) 

Zinc 18 18 12.2 1070 Lognormal 359 95% Chebyshev (Mean, Sd) 

Organic Chemicals (mg/kg)        

Acenaphthene 18 1 0.0355(U) 0.5(U) n/a 0.051 Maximum detected concentration 

Acetone 16 2 0.00521(UJ) 0.0324 n/a 0.0324 Maximum detected concentration 

Benzoic acid 18 1 0.11 2.4(U) n/a 0.11 Maximum detected concentration 

Butanone[2-] 16 1 0.00212 0.03(U) n/a 0.00212 Maximum detected concentration 

Di-n-butylphthalate 18 1 0.35(U) 3.6(U) n/a 0.518 Maximum detected concentration 

Phenol 18 1 0.043 0.5(U) n/a 0.043 Maximum detected concentration 

Trimethylbenzene[1,2,4-] 16 1 0.00051(U) 0.0034 n/a 0.0034 Maximum detected concentration 

Note: Data qualifiers are defined in Appendix A. 

*n/a = Not applicable. 
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Table H-2.3-125 

 EPCs at SWMU 16-034(m) for the Ecological Receptors 

COPC 
Number of 
Analyses 

Number of 
Detects 

Minimum 
Concentration 

Maximum 
Concentration Distribution EPC EPC Method 

Inorganic Chemicals (mg/kg)        

Antimony 8 2 0.38(U) 9.6 n/a* 9.6 Maximum detected concentration 

Cadmium 8 3 0.16 2.63 n/a 2.63 Maximum detected concentration 

Copper 8 8 7.28 2180 Lognormal 1470 95% Chebyshev (Mean, Sd) 

Lead 8 8 16.1 153 Normal 80.3 95% Student's-t 

Silver 8 5 0.096 4.12 Normal 2.01 95% KM (t) 

Zinc 8 8 43.3 1070 Lognormal 751 95% Chebyshev (Mean, Sd) 

Organic Chemicals (mg/kg)        

Benzoic acid 8 1 0.11 2.4(U) n/a 0.11 Maximum detected concentration 

Di-n-butylphthalate 8 1 0.378(U) 3.6(U) n/a 0.518 Maximum detected concentration 

Phenol 8 1 0.043 0.5(U) n/a 0.043 Maximum detected concentration 

Note: Data qualifiers are defined in Appendix A. 

*n/a = Not applicable. 
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Table H-2.3-126 

 EPCs at SWMU 16-034(n) for the Industrial Scenario 

COPC 
Number of 
Analyses 

Number of 
Detects 

Minimum 
Concentration 

Maximum 
Concentration Distribution EPC EPC Method 

Inorganic Chemicals (mg/kg)        

Antimony 6 6 0.627 1.05 n/a* 1.05 Maximum detected concentration 

Lead 6 6 17.3 107 n/a 107 Maximum detected concentration 

Mercury 6 6 0.467 166 n/a 166 Maximum detected concentration 

Zinc 6 6 31.6 129 n/a 129 Maximum detected concentration 

Organic Chemicals (mg/kg)        

Acetone 4 1 0.00448 0.00565(U) n/a 0.00448 Maximum detected concentration 

Isopropyltoluene[4-] 4 1 0.00106(U) 0.00168 n/a 0.00168 Maximum detected concentration 

Toluene 4 2 0.000556 0.00268 n/a 0.00268 Maximum detected concentration 

Note: Data qualifiers are defined in Appendix A. 

*n/a = Not applicable. 
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Table H-2.3-127 

 EPCs at SWMU 16-034(n) for the Residential Scenario 

COPC 
Number of 
Analyses 

Number of 
Detects 

Minimum 
Concentration 

Maximum 
Concentration Distribution EPC EPC Method 

Inorganic Chemicals (mg/kg)        

Antimony 10 9 0.483 1.09(U) Normal 0.89 95% KM (t) 

Lead 10 10 10.4 107 Lognormal 62.9 95% Jackknife  

Mercury 10 10 0.0422 166 Gamma 128 95% Adjusted Gamma 

Perchlorate 8 2 0.00175 0.00342 n/a* 0.00342 Maximum detected concentration 

Zinc 10 10 23.3 129 Lognormal 81.1 95% Jackknife  

Organic Chemicals (mg/kg)        

Acetone 8 5 0.00247 0.0192 Normal 0.00981 95% KM (t) 

Isopropyltoluene[4-] 8 3 0.000558 0.00168 n/a 0.00168 Maximum detected concentration 

Toluene 8 3 0.000556 0.00268 n/a 0.00268 Maximum detected concentration 

Note: Data qualifiers are defined in Appendix A. 

*n/a = Not applicable. 

 

Table H-2.3-128 

 EPCs at SWMU 16-034(n) for the Ecological Receptors 

COPC 
Number of 
Analyses 

Number of 
Detects 

Minimum 
Concentration 

Maximum 
Concentration Distribution EPC EPC Method 

Inorganic Chemicals (mg/kg)        

Antimony 6 6 0.627 1.05 n/a* 1.05 Maximum detected concentration 

Lead 6 6 17.3 107 n/a 107 Maximum detected concentration 

Mercury 6 6 0.467 166 n/a 166 Maximum detected concentration 

Zinc 6 6 31.6 129 n/a 129 Maximum detected concentration 

Organic Chemicals (mg/kg)        

Acetone 4 1 0.00448 0.00565(U) n/a 0.00448 Maximum detected concentration 

Toluene 4 2 0.000556 0.00268 n/a 0.00268 Maximum detected concentration 

Note: Data qualifiers are defined in Appendix A. 

*n/a = Not applicable. 
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Table H-2.3-129 

 EPCs at AOC C-16-068 for the Industrial Scenario 

COPC 
Number of 
Analyses 

Number of 
Detects 

Minimum 
Concentration 

Maximum 
Concentration Distribution EPC EPC Method 

Inorganic Chemicals (mg/kg)        

Antimony 5 0 1.15(U) 4.48(U) n/a* 4.48(U) Maximum detection limit 

Copper 5 5 13.1 39 n/a 39 Maximum detected concentration 

Cyanide (Total) 1 0 1.26(U) 1.26(U) n/a 1.26(U) Maximum detection limit 

Lead 5 5 41.7 102 n/a 102 Maximum detected concentration 

Mercury 5 5 0.0291 1.32 n/a 1.32 Maximum detected concentration 

Zinc 5 5 45.8 150 n/a 150 Maximum detected concentration 

Organic Chemicals (mg/kg)        

Bis(2-ethylhexyl)phthalate 5 5 0.133 0.37 n/a 0.37 Maximum detected concentration 

Di-n-butylphthalate 5 2 0.104 0.463(U) n/a 0.22 Maximum detected concentration 

Note: Data qualifiers are defined in Appendix A. 

*n/a = Not applicable. 
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Table H-2.3-130 

 EPCs at AOC C-16-068 for the Residential Scenario 

COPC 
Number of 
Analyses 

Number of 
Detects 

Minimum 
Concentration 

Maximum 
Concentration Distribution EPC EPC Method 

Inorganic Chemicals (mg/kg)        

Antimony 8 0 1.02(U) 4.48(U) n/a* 4.48(U) Maximum detection limit 

Barium 8 8 46.8 151 Normal 131 95% Student's-t 

Cobalt 8 8 1.72 6.91 Normal 5.72 95% Student's-t 

Copper 8 8 3.59 39 Normal 28.4 95% Student's-t 

Cyanide (Total) 1 0 1.26(U) 1.26(U) n/a 1.26(U) Maximum detection limit 

Lead 8 8 5.85 102 Normal 58.4 95% Student's-t 

Mercury 8 8 0.00994 1.32 Gamma 1.25 95% Adjusted Gamma 

Perchlorate 7 1 0.00065 0.0028(U) n/a 0.00065 Maximum detected concentration 

Selenium 8 0 0.3(U) 1.35(UJ) n/a 1.35(UJ) Maximum detection limit 

Zinc 8 8 27.3 150 Normal 87.5 95% Student's-t 

Organic Chemicals (mg/kg)        

Acetone 8 1 0.00263(U) 0.025(UJ) n/a 0.00837 Maximum detected concentration 

Bis(2-ethylhexyl)phthalate 8 7 0.133 9.78 Nonparametric 6.68 95% KM (Chebyshev) 

Di-n-butylphthalate 8 2 0.104 0.463(U) n/a 0.22 Maximum detected concentration 

Note: Data qualifiers are defined in Appendix A. 

*n/a = Not applicable. 

 

 



 
S

upp
lem

e
ntal Investig

atio
n R

eport for S
-S

ite
 A

ggreg
ate A

re
a 

H
-23

0
 

Table H-2.3-131 

 EPCs at AOC C-16-068 for the Ecological Receptors 

COPC 
Number of 
Analyses 

Number of 
Detects 

Minimum 
Concentration 

Maximum 
Concentration Distribution EPC EPC Method 

Inorganic Chemicals (mg/kg)        

Antimony 5 0 1.15(U) 4.48(U) n/a* 4.48(U) Maximum detection limit 

Copper 5 5 13.1 39 n/a 39 Maximum detected concentration 

Cyanide (Total) 1 0 1.26(U) 1.26(U) n/a 1.26(U) Maximum detection limit 

Lead 5 5 41.7 102 n/a 102 Maximum detected concentration 

Mercury 5 5 0.0291 1.32 n/a 1.32 Maximum detected concentration 

Zinc 5 5 45.8 150 n/a 150 Maximum detected concentration 

Organic Chemicals (mg/kg)        

Bis(2-ethylhexyl)phthalate 5 5 0.133 0.37 n/a 0.37 Maximum detected concentration 

Di-n-butylphthalate 5 2 0.104 0.463(U) n/a 0.22 Maximum detected concentration 

Note: Data qualifiers are defined in Appendix A. 

*n/a = Not applicable. 
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Table H-2.3-132 

 EPCs at AOC C-16-074 for the Residential Scenario 

COPC 
Number of 
Analyses 

Number of 
Detects 

Minimum 
Concentration 

Maximum 
Concentration Distribution EPC EPC Method 

Inorganic Chemicals (mg/kg)        

Barium 4 4 16.8 70 n/a* 70 Maximum detected concentration 

Chromium (Total) 4 3 1(U) 91 n/a 91 Maximum detected concentration 

Cobalt 4 4 0.59 3.4 n/a 3.4 Maximum detected concentration 

Copper 4 3 0.86(U) 25 n/a 25 Maximum detected concentration 

Lead 4 4 1.6 21 n/a 21 Maximum detected concentration 

Nickel 4 4 1.7 22 n/a 22 Maximum detected concentration 

Selenium 4 1 1.1(UJ) 5.7 n/a 5.7 Maximum detected concentration 

Silver 4 0 0.14(U) 2.2(UJ) n/a 2.2(UJ) Maximum detection limit 

Uranium 3 1 0.96 17.7(U) n/a 0.96 Maximum detected concentration 

Organic Chemicals (mg/kg)        

Acetone 3 1 0.021(U) 0.065 n/a 0.065 Maximum detected concentration 

TNT 3 1 0.0065 0.25(U) n/a 0.0065 Maximum detected concentration 

Note: Data qualifiers are defined in Appendix A. 

*n/a = Not applicable. 
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Table H-2.3-133 

 EPCs at AOC C-16-074 for the Ecological Receptors 

COPC 
Number of 
Analyses 

Number of 
Detects 

Minimum 
Concentration 

Maximum 
Concentration Distribution EPC EPC Method 

Inorganic Chemicals (mg/kg)        

Chromium (Total) 2 2 14 91 n/a* 91 Maximum detected concentration 

Copper 2 2 20 25 n/a 25 Maximum detected concentration 

Nickel 2 2 6.5 22 n/a 22 Maximum detected concentration 

Selenium 2 0 1.1(UJ) 1.1(UJ) n/a 1.1(UJ) Maximum detection limit 

Silver 2 0 2.1(UJ) 2.2(UJ) n/a 2.2(UJ) Maximum detection limit 

Uranium 3 1 0.96 17.7(U) n/a 0.96 Maximum detected concentration 

Organic Chemicals (mg/kg)        

Acetone 2 1 0.021(U) 0.065 n/a 0.065 Maximum detected concentration 

Note: Data qualifiers are defined in Appendix A. 

*n/a = Not applicable. 
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Table H-2.3-134 

 EPCs at the Courtyard Periphery Area for the Industrial and Recreational Scenarios 

COPC 
Number of 
Analyses 

Number of 
Detects 

Minimum 
Concentration 

Maximum 
Concentration Distribution EPC EPC Method 

Inorganic Chemicals (mg/kg)        

Antimony 30 0 0.353(U) 1.66(U) n/a* 1.66(U) Maximum detection limit 

Arsenic 30 30 1.12 4.3 Normal 2.64 95% Student's-t 

Barium 30 30 44.9 885 Nonparametric 188 95% Student's-t 

Copper 30 30 4.05 347 Nonparametric 82.7 95% Chebyshev (Mean, Sd) 

Lead 30 30 8.27 57.3 Gamma 31.5 95% Adjusted Gamma 

Perchlorate 28 2 0.000731 0.00291(U) n/a 0.000866 Maximum detected concentration 

Selenium 30 1 0.53(U) 1.28(UJ) n/a 0.69 Maximum detected concentration 

Silver 30 11 0.153 113 Nonparametric 21.3 95% KM (Chebyshev) 

Zinc 30 30 17.9 393 Nonparametric 105 95% Chebyshev (Mean, Sd) 

Organic Chemicals (mg/kg)        

Acetone 28 1 0.00244(U) 0.0499 Lognormal 0.0499 Maximum detected concentration 

Benzo(a)anthracene 30 2 0.0159 1.9(U) n/a 0.0416 Maximum detected concentration 

Benzo(a)pyrene 30 6 0.011 1.9(U) Normal 0.0222 95% KM (t) 

Benzo(b)fluoranthene 30 11 0.0154 1.9(U) Gamma 0.0532 95% KM (t) 

Benzo(g,h,i)perylene 30 6 0.0131 1.9(U) Normal 0.0243 95% KM (t) 

Benzo(k)fluoranthene 28 4 0.0127 0.045(U) n/a 0.0173 Maximum detected concentration 

Bis(2-ethylhexyl)phthalate 30 21 0.096 2.3(U) Lognormal 0.168 95% KM (BCA) 

Chrysene 30 8 0.0194 1.9(U) Normal 0.0354 95% KM (t) 

Di-n-butylphthalate 30 1 0.333(U) 1.9(U) n/a 0.97 Maximum detected concentration 

Dichloroethene[1,1-] 28 3 0.000524 0.00135(U) n/a 0.000603 Maximum detected concentration 

Fluoranthene 30 11 0.0124 1.9(U) Normal 0.0428 95% KM (t) 

HMX 30 1 0.5(U) 2.2(U) n/a 1.66 Maximum detected concentration 

Indeno(1,2,3-cd)pyrene 30 4 0.0215 1.9(U) n/a 0.14 Maximum detected concentration 

Isopropyltoluene[4-] 28 3 0.001(U) 0.0165 n/a 0.0165 Maximum detected concentration 

Pentachlorophenol 30 1 0.114 9.7(U) n/a 0.114 Maximum detected concentration 
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Table H-2.3-134 (continued) 

COPC 
Number of 
Analyses 

Number of 
Detects 

Minimum 
Concentration 

Maximum 
Concentration Distribution EPC EPC Method 

Phenanthrene 30 6 0.014 1.9(U) Normal 0.0312 95% KM (t) 

Pyrene 30 12 0.012 1.9(U) Normal 0.0365 95% KM (t) 

RDX 30 1 0.5(U) 8.67 n/a 8.67 Maximum detected concentration 

Toluene 28 1 0.001(U) 0.0124 n/a 0.0124 Maximum detected concentration 

Note: Data qualifiers are defined in Appendix A. 

*n/a = Not applicable. 
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Table H-2.3-135 

 EPCs at the Courtyard Periphery Area for the Residential Scenario 

COPC 
Number of 
Analyses 

Number of 
Detects 

Minimum 
Concentration 

Maximum 
Concentration Distribution EPC EPC Method 

Inorganic Chemicals (mg/kg)        

Aluminum 56 56 1530 21,700 Normal 6650 95% Student's-t 

Antimony 56 0 0.353(U) 1.66(U) n/a* 1.66(U) Maximum detection limit 

Arsenic 56 56 0.584 31.6 Lognormal 4.78 95% Chebyshev (Mean, Sd) 

Barium 56 56 16.1 885 Nonparametric 169 95% Chebyshev (Mean, Sd) 

Boron 44 1 1.22(U) 29.1(U) n/a 1.59 Maximum detected concentration 

Chromium (Total) 56 56 1.7 15.6 Normal 7.43 95% Student's-t 

Copper 56 56 1.72 347 Lognormal 47.1 95% Chebyshev (Mean, Sd) 

Lead 56 56 2.29 85.6 Gamma 22.6 95% Approximate Gamma 

Perchlorate 54 3 0.000634 0.00291(U) n/a 0.000866 Maximum detected concentration 

Selenium 56 1 0.53(U) 1.39(U) n/a 0.69 Maximum detected concentration 

Silver 56 22 0.149(U) 113 Nonparametric 11.7 95% KM (Chebyshev) 

Zinc 56 56 17.3 393 Nonparametric 54.9 95% Student's-t 

Organic Chemicals (mg/kg)        

Acenaphthene 56 2 0.0176 3.09 n/a 3.09 Maximum detected concentration 

Acetone 54 9 0.00244(U) 0.0544 Lognormal 0.00893 95% KM (BCA) 

Anthracene 56 2 0.0148 6.33 n/a 6.33 Maximum detected concentration 

Benzo(a)anthracene 56 4 0.0159 5.46 n/a 5.46 Maximum detected concentration 

Benzo(a)pyrene 56 8 0.011 3.66 Nonparametric 0.382 95% KM (Chebyshev) 

Benzo(b)fluoranthene 56 14 0.0116 7.28 Nonparametric 0.741 95% KM (Chebyshev) 

Benzo(g,h,i)perylene 56 7 0.0131 2.4 Lognormal 0.26 95% KM (Chebyshev) 

Benzo(k)fluoranthene 54 4 0.0127 0.0469(U) n/a 0.0173 Maximum detected concentration 

Bis(2-ethylhexyl)phthalate 56 27 0.0753 2.3(U) n/a 0.148 95% KM (t) 

Chrysene 56 10 0.0175 6.17 Lognormal 0.634 95% KM (Chebyshev) 

Di-n-butylphthalate 56 1 0.333(U) 1.9(U) n/a 0.97 Maximum detected concentration 

Dibenzofuran 56 1 0.333(U) 1.9(U) n/a 0.647 Maximum detected concentration 
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Table H-2.3-135 (continued) 

COPC 
Number of 
Analyses 

Number of 
Detects 

Minimum 
Concentration 

Maximum 
Concentration Distribution EPC EPC Method 

Dichloroethene[1,1-] 54 3 0.000524 0.00141(U) n/a 0.000603 Maximum detected concentration 

Diphenylamine 54 1 0.333(U) 1.06 n/a 1.06 Maximum detected concentration 

Fluoranthene 56 13 0.0124 23 Nonparametric 2.282 95% KM (Chebyshev) 

Fluorene 56 1 0.0333(U) 1.9(U) n/a 1.49 Maximum detected concentration 

HMX 56 2 0.254 2.2(U) n/a 1.66 Maximum detected concentration 

Indeno(1,2,3-cd)pyrene 56 5 0.0215 2.07 Gamma 0.13 95% KM (t) 

Isopropyltoluene[4-] 54 7 0.000604 0.0638 Normal 0.00468 95% KM (t) 

Methylene chloride 54 7 0.00215 0.00727(U) Normal 0.00416 95% KM (t) 

Methylnaphthalene[2-] 56 1 0.0333(U) 1.9(U) n/a 0.0471 Maximum detected concentration 

Naphthalene 56 1 0.0203 1.9(U) n/a 0.0203 Maximum detected concentration 

Pentachlorophenol 56 1 0.114 9.7(U) n/a 0.114 Maximum detected concentration 

Phenanthrene 56 8 0.014 6.47 Nonparametric 0.669 95% KM (Chebyshev) 

Pyrene 56 14 0.012 16 Nonparametric 1.589 95% KM (Chebyshev) 

RDX 56 3 0.147 8.67 n/a 8.67 Maximum detected concentration 

Toluene 54 4 0.000737 0.0124 n/a 0.0124 Maximum detected concentration 

Note: Data qualifiers are defined in Appendix A. 

*n/a = Not applicable. 
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Table H-2.3-136 

 EPCs at the Courtyard Periphery Area for the Ecological Receptors 

COPC 
Number of 
Analyses 

Number of 
Detects 

Minimum 
Concentration 

Maximum 
Concentration Distribution EPC EPC Method 

Inorganic Chemicals (mg/kg)        

Antimony 30 0 0.353(U) 1.66(U) n/a* 1.66(U) Maximum detection limit 

Arsenic 30 30 1.12 4.3 Normal 2.64 95% Student's-t 

Barium 30 30 44.9 885 Nonparametric 188 95% Student's-t 

Copper 30 30 4.05 347 Nonparametric 82.7 95% Chebyshev (Mean, Sd) 

Lead 30 30 8.27 57.3 Gamma 31.5 95% Adjusted Gamma 

Selenium 30 1 0.53(U) 1.28(UJ) n/a 0.69 Maximum detected concentration 

Silver 30 11 0.153 113 Nonparametric 21.3 95% KM (Chebyshev) 

Zinc 30 30 17.9 393 Nonparametric 105 95% Chebyshev (Mean, Sd) 

Organic Chemicals (mg/kg)        

Acetone 28 1 0.00244(U) 0.0499 n/a 0.0499 Maximum detected concentration 

Benzo(a)anthracene 30 2 0.0159 1.9(U) n/a 0.0416 Maximum detected concentration 

Benzo(a)pyrene 30 6 0.011 1.9(U) Normal 0.0222 95% KM (t) 

Benzo(b)fluoranthene 30 11 0.0154 1.9(U) Gamma 0.0532 95% KM (t) 

Benzo(g,h,i)perylene 30 6 0.0131 1.9(U) Normal 0.0243 95% KM (t) 

Benzo(k)fluoranthene 28 4 0.0127 0.045(U) n/a 0.0173 Maximum detected concentration 

Bis(2-ethylhexyl)phthalate 30 21 0.096 2.3(U) Lognormal 0.167 95% KM (BCA) 

Chrysene 30 8 0.0194 1.9(U) Normal 0.0354 95% KM (t) 

Di-n-butylphthalate 30 1 0.333(U) 1.9(U) n/a 0.97 Maximum detected concentration 

Dichloroethene[1,1-] 28 3 0.000524 0.00135(U) n/a 0.000603 Maximum detected concentration 

Fluoranthene 30 11 0.0124 1.9(U) Normal 0.0428 95% KM (t) 

Indeno(1,2,3-cd)pyrene 30 4 0.0215 1.9(U) n/a 0.14 Maximum detected concentration 

HMX 30 1 0.5(U) 2.2(U) n/a 1.66 Maximum detected concentration 

Pentachlorophenol 30 1 0.114 9.7(U) n/a 0.114 Maximum detected concentration 

Phenanthrene 30 6 0.014 1.9(U) Normal 0.0312 95% KM (t) 
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Table H-2.3-136 (continued) 

COPC 
Number of 
Analyses 

Number of 
Detects 

Minimum 
Concentration 

Maximum 
Concentration Distribution EPC EPC Method 

Pyrene 30 12 0.012 1.9(U) Normal 0.0365 95% KM (t) 

RDX 30 1 0.5(U) 8.67 n/a 8.67 Maximum detected concentration 

Toluene 28 1 0.001(U) 0.0124 n/a 0.0124 Maximum detected concentration 

Note: Data qualifiers are defined in Appendix A. 

*n/a = Not applicable. 

 



Supplemental Investigation Report for S-Site Aggregate Area 

H-239 

Table H-3.2-1 

 Physical and Chemical Properties of 

Inorganic COPCs for the S-Site Aggregate Area 

COPC 
Kd

a 

(cm3/g) 
Water Solubilitya,b 

(g/L) 

Aluminum 1500 Insoluble 

Antimony 45 Insoluble 

Arsenic 29 Insoluble 

Barium 41 Insoluble 

Beryllium 790 Insoluble 

Boron 3 Insoluble 

Cadmium 75 Insoluble 

Chromium (Total) 850 Insoluble 

Cobalt 45 Insoluble 

Copper 35 Insoluble 

Cyanide (Total) 9.9 nac 

Iron 25 Insoluble 

Lead 900 Insoluble 

Manganese 65 Insoluble 

Mercury 52 Insoluble 

Nickel 65 Insoluble 

Perchlorate na 245 

Selenium 5 Insoluble 

Silver 8.3 Insoluble 

Thallium 71 Insoluble 

Vanadium 1000 Insoluble 

Zinc 62 Insoluble 
a Information from http://rais.ornl.gov/cgi-bin/tox/TOX_select?select=nrad. 
b Denotes reference information from 

http://www.epa.gov/superfund/sites/npl/hrsres/tools/scdm.htm. 
c na = Not available. 
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H-240 

Table H-3.2-2 

 Physical and Chemical Properties of Organic COPCs for the S-Site Aggregate Area 

COPC 

Water 
Solubilitya 

(mg/L) 

Organic Carbon 
Coefficient Koc

a 
(L/kg) 

Log Octanol-Water 
Partition Coefficient 

Kow
a 

Vapor 
Pressurea 

(mm Hg at 25°C) 

Acenaphthene 3.60E+00b 6.12E+03 3.92E+00b 2.50E-03b 

Anthracene 4.34E-02b 2.04E+04 4.45E+00b 2.67E-06b 

Acetone 1.00E+06b 1.98E+00 -2.40E-01b 2.31E+02b 

Amino-2,6-dinitrotoluene[4-] 1.01E+02 1.84E+00 1.22E+03 3.65E-06 

Amino-4,6-dinitrotoluene[2-] 1.01E+02 1.84E+00 1.22E+03 3.65E-06 

Aniline 3.6E+04 7.02E+01 9.00E+01 4.9E-01 

Benzene 1.79E+03 1.66E+02 2.13E+00 1.79E+03 

Benzo(a)anthracene 9.40E-03b 2.31E+05 5.76+00b 1.90E-06b 

Benzo(a)pyrene 1.62E-03b 7.87E+05 6.13E+00b 5.49E-09b 

Benzo(b)fluoranthene 1.50E-03b 8.03E+05 5.78E+00b 5.00E-07b 

Benzo(g,h,i)perylene 2.60E-04b 2.68E+06 6.63E+00b 1.00E-10b 

Benzo(k)fluoranthene 8.00E-04b 7.87E+05 6.1E+00b 9.65E-10b 

Benzoic acid 3.40E+03b 1.45E+01 1.87E+00b 7.00E-04b 

Bis(2-ethylhexyl)phthalate 2.70E-01b 1.65E+05 7.60E+00b 1.42E-07b 

Bromomethane 1.52E+04 1.32E+01 1.19E+00 1.62E+03 

Butanone[2-] 2.23E+05 3.83E+00 2.90E-01 9.06E+01 

Butylbenzene[n-] 1.18E+01 1.76E+03 4.38E+00 1.06E+00 

Butylbenzylphthalate 2.69E+00 9.36E+03 4.73E+00 8.25E-06 

Chloroform 7.95E+03 3.18E+01 1.97E+00 1.97E+02 

Chrysene 6.30E-03b 2.36E+05 5.81E+00b 6.23E-09b 

DDE[4,4'-] 4.00E-02 1.18E+05 6.51E+00 6.00E-06 

DDT[4,4’-] 5.50E-03 1.69E+05 6.91E+00 1.60E-07 

Di-n-butylphthalate 1.46E+03 4.50E+00 4.70E+00b 2.01E-05 

Dibenzofuran 3.10E+00 1.13E+04 4.12E+00 2.48E-03 

Dibromoethane[1,2-] 3.91E+03 3.96E+01 1.96E+00 1.12E+01 

Dichloroethane[1,1-] 5.04E+03 3.18E+01 1.79E+00 2.27E+02 

Dichloroethene[1,1-] 2.42E+03 3.18E+01 2.13E+00 6.34E+02 

Diethylphthalate 1.08E+03 1.05E+02 2.42E+00 2.10E-03 

Dimethylphenol[2,4-] 7.87E+03 4.92E+02 2.30E+00 1.02E-01 

Dinitro-2-methylphenol[4,6-] 1.98E+02 7.54E+02 2.13E+00 1.20E-04 

Dinitroaniline[3,5-] 9.95E+02 1.69E+02 1.89E+00 8.54E-06 

Dinitrotoluene[2,4] 3.64E+02c 1.98E+00 2.70E+02c 1.47E-04 

Diphenylamine 5.30E+01 8.26E+02 3.50E+00 6.70E-04 

Ethylbenzene 1.69E+02 5.18E+02 3.15E+00 9.60E+00 

Fluoranthene 2.06E-01c 7.09E+04c 5.16E+00c 9.22E-06c 

Fluorene 1.89E+00b 1.13E+04 4.18E+00b 8.42E-04b 

HMX 1.85E+03c 1.60E-01 9.44E+03c 3.30E-14 

Indeno(1,2,3-cd)pyrene 1.90E-04 1.95E+06 6.70E+00 1.25E-12 
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H-241 

Table H-3.2-2 (continued) 

COPC 

Water 
Solubilitya 

(mg/L) 

Organic Carbon 
Coefficient Koc

a 
(L/kg) 

Log Octanol-Water 
Partition Coefficient 

Kow
a 

Vapor Pressurea 
(mm Hg at 25°C) 

Isophorone 1.20E+04 6.52E+01 1.70E+00 4.38E-01 

Isopropyltoluene[4-] 2.34E+01b nad 4.10E+00b 1.64E+00b 

Methyl-2-pentanone[4-] 1.90E+04b 1.09E+01 1.31E+00b 1.99E+01b 

Methylene chloride 1.30E+04b 2.37E+01 1.30E+00b 4.30E+02b 

Methylnaphthalene[2-] 2.46E+01 2.98E+03 3.86E+00 5.50E-02 

Methylphenol[2-] 2.59E+04 3.07E+02 1.95E+00 1.70E-01 

Methylphenol[4-] 2.15E+04 3.00E+02 1.94E+00 1.10E-01 

Naphthalene 3.10E+01 1.84E+03 3.30E+00 8.50E-02 

Nitroaniline[4-] 1.09E+02e 1.39E+00 7.28E+02e 3.20E-06 

Nitrobenzene 2.09E+03 2.26E+02 1.85E+00 2.45E-01 

Nitroso-di-n-propylamine[N-] 1.30E+04 2.75E+02 1.36E+00 3.89E-01 

Nitrotoluene[3-] 5.00E+02 3.63E+02 2.45E+00 2.05E-01 

Pentachlorophenol 1.40E+01 4.96E+03 5.12E+00 1.10E-04 

Phenanthrene 1.15E+00b 2.08E+04 4.46E+00b 1.12E-04b 

Phenol 2.09E+03 2.26E+02 1.85E+00 2.45E-01 

Pyrene 1.35E-01b 6.94E+04 4.88E+00b 4.50E-06b 

RDX 1.95E+02c 8.70E-01 5.97E+00c 4.10E-09 

Styrene 3.10E+02 5.18E+02 2.95E+00 6.40E+00 

TATB na na -2.93E+00 8.67E-18 

Tetrachloroethene 2.06E+02 9.49E+01 3.40E+00 1.85E+01 

Tetryl 7.40E+01 4.61E+03 1.64E+00 1.17E-07 

Toluene 5.26E+02 2.68E+02 2.73E+00 2.84E+01 

Trichloro-1,2,2-trifluoroethane[1,1,2-] 1.70E+02 1.97E+02 3.16E+00 3.63E+02 

Trichloroethane[1,1,1-] 1.29E+03 4.39E+01 2.49E+00 1.24E+02 

Trichloroethene 1.28E+03 6.07E+01 2.42E+00 6.90E+01 

Trichlorofluoromethane 1.10E+03 4.39E+01 2.53E+00 8.03E+02 

Trimethylbenzene[1,2,4-] 5.70E+01 7.18E+02 3.63E+00 2.10E+00 

Trimethylbenzene[1,3,5-] 4.82E+01 6.02E+02 3.42E+00 2.10E+00 

Trinitrobenzene[1,3,5-] 2.78E+02 1.68E+03 1.18E+00 6.44E-06 

TNT 1.85E+03 1.60E+00 1.38E+02 8.02E-06 

Xylene[1,2-]  1.61E+02 4.34E+02 3.20E+00 8.29E+00 

Xylene[1,3-]+Xylene[1,4-]f 1.78E+02 3.83E+02 3.12E+00 7.99E+00 
a Information from http://rais.ornl.gov/cgi-bin/tools/TOX_search, unless noted otherwise. 
b Information from http://www.epa.gov/superfund/sites/npl/hrsres/tools/scdm.htm. 
c Information from NMED (2015, 600915). 
d na = Not available.  
e EPA regional screening tables (http://www.epa.gov/region06/6pd/rcra_c/pd-n/screen.htm). 
f Xylenes used as a surrogate. 



Supplemental Investigation Report for S-Site Aggregate Area 

H-242 

Table H-3.2-3 

 Physical and Chemical Properties of Radionuclide COPCs 

COPC 

Soil-Water Partition 
Coefficient, Kd

a 

(cm3/g) 
Water Solubilityb 

(g/L) 

Americium-241 680 Insoluble 

Cesium-137 1000 Insoluble 

Plutonium-238 4500 Insoluble 

Plutonium-239/240 4500 Insoluble 

Uranium-234 0.4 Insoluble 

Uranium-235/236 0.4 Insoluble 

Uranium-238 0.4 Insoluble 
a Superfund Chemical Data Matrix (EPA 1996, 064708). 
b Information from http://www.epa.gov/superfund/sites/npl/hrsres/tools/scdm.htm. 
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H-243 

H. DO NOT DELETE 
Table H-4.1-1 

 Exposure Parameters Used to Calculate 

Chemical SSLs for the Industrial, Residential, and Recreational Scenarios 

Parameters Residential Values Industrial Values Recreational Values 

Target HQ 1 1 1 

Target cancer risk 10–5 10–5 10–5 

Averaging time 
(carcinogen/mutagen) 

70 yr 	365 d 70 yr  365 d 70 yr  365 d 

Averaging time (noncarcinogen) Exposure duration  
365 d 

Exposure duration  
365 d 

Exposure duration  
365 d 

Skin absorption factor  SVOC = 0.1 SVOC = 0.1 SVOC = 0.1 

Chemical-specific Chemical-specific Chemical-specific 

Adherence factor–child 0.2 mg/cm2 n/aa 0.2 mg/cm2 

Body weight–child  15 kg (0–6 yr of age) n/a 31 kg 

Cancer slope factor–oral (chemical-
specific) 

(mg/kg-d)–1 (mg/kg-d)–1 (mg/kg-d)–1 

Inhalation unit risk (chemical-
specific) 

(µg/m3) (µg/m3) (µg/m3) 

Exposure frequency  350 d/yr 225 d/yr 200 d/yr 

Exposure time 24 h/d 8 h/d 1 h/d 

Exposure duration–child  6 yrb  n/a 6 yr (6 to <12 yr of age) 

Age-adjusted ingestion factor for 
carcinogens 

36,750 mg/kg n/a n/a 

Age-adjusted ingestion factor for 
mutagens  

25,550 mg/kg n/a n/a 

Soil ingestion rate–child  200 mg/d n/a 91 mg/d 

Particulate emission factor 6.61  109 m3/kg 6.61  109 m3/kg 6.61  109 m3/kg 

Reference dose–oral (chemical-
specific) 

(mg/kg-d) (mg/kg-d) (mg/kg-d) 

Reference dose–inhalation 
(chemical-specific) 

(mg/kg-d) (mg/kg-d) (mg/kg-d) 

Exposed surface area–child  2690 cm2/d  n/a 4030 cm2 

Age-adjusted skin contact factor for 
carcinogens 

112,266 mg/kg n/a n/a 

Age-adjusted skin contact factor for 
mutagens 

166,833 mg/kg n/a n/a 

Volatilization factor for soil 
(chemical-specific) 

(m3/kg) (m3/kg) (m3/kg) 

Body weight–adult  80 kg 80 kg 80 kgb 

Exposure durationc 30 yrd 25 yr 26 yr (20 yr 
carcinogens) 

Adherence factor–adult 0.07 mg/cm2 0.12 mg/cm2 0.07 mg/cm2 

Soil ingestion rate–adult 100 mg/d 100 mg/d 30 mg/d 

Exposed surface area–adult  6032 cm2/d  3470 cm2/d  6032 cm2/d 
Note: Parameter values from NMED (2015, 600915) and LANL (2015, 600336). 
a n/a = Not applicable. 
b The child exposure duration for mutagens is subdivided into 0–2 yr and 2–6 yr. 
c Exposure duration for lifetime resident is 26 yr. For carcinogens, the exposures are combined for child (6 yr) and adult (20 yr). 
d The adult exposure duration for mutagens is subdivided into 6–16 yr and 16–30 yr. 
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H-244 

Table H-4.1-2 

 Parameter Values Used to Calculate Radionuclide SALs for the Residential Scenario 

Parameters Residential, Child Residential, Adult 

Inhalation rate (m3/yr) 4712a 7780b 

Mass loading (g/m3) 1.5 × 10−7c 1.5 × 10−7c 

Outdoor time fraction 0.0926d 0.0934e 

Indoor-time fraction 0.8656f 0.8648g 

Soil ingestion (g/yr) 73h 36.5i 
a Calculated as 12.9 m3/d × 365.25 d/yr, where 12.9 m3/d is the mean upper percentile daily inhalation rate of a child (EPA 2011, 

208374, Table 6-1). 
b Calculated as 21.3 m3/d × 365.25 d/yr, where 21.3 m3/d is the mean upper percentile daily inhalation rate of an adult from 21 to 

less than 61 yr old (EPA 2011, 208374, Table 6-1). 
c Calculated as (1 / 6.6 × 109 m3/kg) × 1000 g/kg, where 6.6 × 109 m3/kg is the particulate emission factor (NMED 2015, 600915). 
d Calculated as (2.32 h/d × 350 d/yr) / 8766 h/yr, where 2.32 h/d (139 min) is the largest amount of time spent outdoors for child 

age groups between 1 to less than 3 mo and 3 to less than 6 yr (EPA 2011, 208374, Table 16-1) and is comparable with the adult 
time spent outdoors at a residence. 

e Calculated as (2.34 h/d × 350 d/yr) / 8766 h/yr, where 4.68 h/d is the average total time spent outdoors for adults age 18 to less 
than 65 yr in all environments (EPA 2011, 208374, Table 16-1); 50% of this value (2.34 h/d) was applied to time spent outdoors at 
a residence and is similar to mean time outdoors at a residence for this age group (EPA 2011, 208374, Table 16-22).  

f Calculated as [(24 h/d–2.32 h/d) × 350 d/yr] / 8766 h/yr. 
g Calculated as [(24 h/d–2.34 h/d) × 350 d/yr] / 8766 h/yr. 
h The soil ingestion rate compensates for the time-based occupancy factor applied by RESRAD in calculating exposure from the 

soil ingestion pathway. Calculated as [0.2 g/d × 350 d/yr] / [indoor + outdoor time fractions], where 0.2 g/d is the upper percentile 
site-related daily child soil ingestion rate (NMED 2015, 600915; EPA 2011, 208374, Table 5-1).  

i The soil ingestion rate compensates for the time-based occupancy factor applied by RESRAD in calculating exposure from the 
soil ingestion pathway. Calculated as [0.1 g/d × 350 d/yr] / [indoor + outdoor time fractions], where 0.1 g/d is the site-related daily 
adult soil ingestion rate (NMED 2015, 600915).  

 

Table H-4.1-3 

 Parameter Values Used to Calculate Radionuclide SALs for the Industrial Scenarios 

Parameters Industrial, Adult Construction Worker, Adult 

Inhalation rate (m3/yr) 7780a 7780a 

Mass loading (g/m3) 1.5 × 10−7 b 0.0004c 

Outdoor time fraction 0.2053d 0.2282e 
Indoor time fraction 0f 0 

Soil ingestion (g/yr) 109.6g 362h 
a Calculated as [21.3 m3/d × 365.25 d/yr], where 21.3 m3/d is the upper percentile daily inhalation rate of an 

adult from 21 to less than 61 yr old (EPA 2011, 208374, Table 6-1). 
b Calculated as (1 / 6.6 × 109 m3/kg) x 1000 g/kg, where 6.6 × 109 m3/kg is the particulate emission factor 

(NMED 2015, 600915). 
c Calculated as (1 / 2.1 × 106 m3/kg) × 1000 g/kg, where 2.1 × 106 m3/kg is the particulate emission factor 

(NMED 2015, 600915). 

d Calculated as (8 h/d × 225 d/yr) / 8766 h/yr, where 8 h/d is an estimate of the average length of the work day 
and 225 d/yr is the exposure frequency (NMED 2015, 600915). 

e Calculated as (8 h/d × 250 d/yr) / 8766 h/yr, where 8 h/d is an estimate of the average length of the work day 
and 250 d/yr is the exposure frequency (NMED 2015, 600915). 

f The commercial/industrial worker is defined as someone who “spends most of the work day conducting 
maintenance or manual labor activities outdoors” (NMED 2015, 600915). 

g The soil-ingestion rate compensates for the time-based occupancy factor applied by RESRAD in calculating 
exposure from the soil-ingestion pathway. Calculated as [0.1 g/d × 225 d/yr] / [indoor + outdoor time fractions], 
where 0.1 g/d is the site-related daily adult soil-ingestion rate (NMED 2015, 600915). 

h The soil-ingestion rate compensates for the time-based occupancy factor applied by RESRAD in calculating 
exposure from the soil ingestion pathway. Calculated as [0.33 g/d × 250 d/yr] / [indoor + outdoor time 
fractions], where 0.33 g/d is the site-related daily soil ingestion rate for a construction worker (NMED 2015, 
600915). 
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H-245 

Table H-4.1-4 

 Parameters Used in the SAL Calculations for Radionuclides, Recreational 

Parameters Recreational, Child Recreational, Adult 

Inhalation rate (m3/yr) 15,250a 19,460b 

Mass loading (g/m3) 1.5 × 10-7 c 1.5 × 10-7 c 

Outdoor time fraction 0.0228d 0.0228d 

Indoor time fraction 0 0 

Soil ingestion (g/yr) 797e 244f 

a Calculated as (0.029 m3/min × 60 min/h × 24 h/d × 365.25 d/yr), where 0.029 m3/min is the upper percentile 
child inhalation rate for moderate activity for 6 to <11 yr old (EPA 2011, 208374, Table 6-2). 

b Calculated as (0.037 m3/min × 60 min/h × 24 h/d × 365.25 d/yr), where 0.037 m3/min is the age-weighted 
upper percentile adult inhalation rate for moderate activity (12 to 35 yr) (EPA 2011, 208374, Table 6-2). 

c Calculated as (1 / 6.6 × 10+9 m3/kg) × 1000 g/kg, where 6.6 × 10+9 m3/kg is the particulate emission factor 
used for residential and industrial scenarios (NMED 2015, 600915). 

d Calculated as (1 h/d × 200 d/yr) / 8766 h/yr, where 1 h/d is the exposure time for a recreational adult or child 
and 200 d/yr is the exposure frequency (LANL 2015, 600929). 

e The soil ingestion rate is defined to compensate for the time-based occupancy factor applied by RESRAD in 
calculating exposure from the soil ingestion pathway. 100% of daily soil ingestion is protectively assumed to 
occur during outdoor activity. Calculated as [(0.2 g/d / 2.2 h/d) × 1 h/d × 200 d/yr] / [indoor + outdoor time 
fractions], where 2.2 h/d is the mean time spent outdoors per d for a 6 to <11 yr old child (EPA 2011, 208374, 
Table 16-1), and where 0.2 g/d is the upper bound child soil ingestion rate (EPA 2011, 208374, Table 5-1; 
NMED 2015, 600915). 

f Calculated as [(0.1 g/d / 3.6 h/d) × 1 h/d × 200 d/yr] / [indoor + outdoor time fractions], where 3.6 h/d is the 
mean time spent outdoors per d for an adult (12 to 35 yr) (EPA 2011, 208374, Table 16-1) and where 0.1 g/d 
is the adult soil ingestion rate (NMED 2015, 600915). 

 

Table H-4.2-1 

 Industrial Carcinogenic Screening Evaluation for SWMU 11-005(a) 

COPC 
EPC 

(mg/kg) 
Industrial SSL* 

(mg/kg) Cancer Risk 

Chromium (Total) 189 505 3.74E-06 

Total Excess Cancer Risk 4E-06 

*SSLs from NMED (2015, 600915). 
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H-246 

Table H-4.2-2 

 Industrial Noncarcinogenic Screening Evaluation for SWMU 11-005(a) 

COPC 
EPC 

(mg/kg) 
Industrial SSL* 

(mg/kg) HQ 

Acetone 0.00296 960,000 3.08E-09 

Antimony 3.98 519 7.67E-03 

Copper 34.6 51,900 6.67E-04 

Cyanide (Total) 4.03 63.3 6.37E-02 

Lead 222 800 2.78E-01 

Mercury 0.362 389 9.31E-04 

Selenium 1.57(U) 6490 2.42E-04 

Silver 60.5 6490 9.32E-03 

Methylene chloride 0.00528 5130 1.03E-06 

HI 0.4 

*SSLs from NMED (2015, 600915). 

 

Table H-4.2-3 

 Industrial Radionuclide Screening Evaluation for SWMU 11-005(a) 

COPC 
EPC 

(pCi/g) 
Industrial SAL*  

(pCi/g) 
Dose 

(mrem/yr) 

Americium-241 0.0427 1000 1.07E-03 

Plutonium-239/240 0.193 1200 4.02E-03 

Uranium-234 3.92 3100 3.16E-02 

Uranium-235/236 0.226 160 3.53E-02 

Uranium-238 3.78 710 1.33E-01 

Total Dose 0.2 

*SALs from LANL (2015, 600929). 

 

Table H-4.2-4 

 Residential Carcinogenic Screening Evaluation for SWMU 11-005(a) 

COPC 
EPC 

(mg/kg) 
Residential SSL* 

(mg/kg) Cancer Risk 

Chromium (Total) 50.8 96.6 5.25E-06 

RDX 0.592 60.4 9.80E-08 

Total Excess Cancer Risk 5E-06 

*SSLs from NMED (2015, 600915). 
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H-247 

Table H-4.2-5 

 Residential Noncarcinogenic Screening Evaluation for SWMU 11-005(a) 

COPC 
EPC 

(mg/kg) 
Residential SSL* 

(mg/kg) HQ 

Antimony 3.98 31.3 1.27E-01 

Copper 11.2 3130 3.58E-03 

Cyanide (Total) 0.676 11.2 6.04E-02 

Lead 56.4 400 1.41E-01 

Mercury 0.136 23.5 5.79E-03 

Selenium 1.57(U) 391 4.02E-03 

Silver 21.5 391 5.50E-02 

Acetone 0.0058 66,300 8.75E-08 

HMX 0.438 3850 1.14E-04 

Methylene chloride 0.00528 409 1.29E-05 

HI 0.4 

*SSLs from NMED (2015, 600915). 

 

Table H-4.2-6 

 Residential Radionuclide Screening Evaluation for SWMU 11-005(a) 

COPC 
EPC 

(pCi/g) 
Residential SAL*  

(pCi/g) 
Dose 

(mrem/yr) 

Americium-241 0.0427 83 1.29E-02 

Plutonium-239/240 0.193 79 6.11E-02 

Uranium-234 1.54 290 1.33E-01 

Uranium-235/236 0.0937 42 5.58E-02 

Uranium-238 1.54 150 2.56E-01 

Total Dose 0.5 

*SALs from LANL (2015, 600929). 

 

Table H-4.2-7 

 Industrial Carcinogenic Screening Evaluation for SWMU 11-005(b) 

COPC 
EPC 

(mg/kg) 
Industrial SSL* 

(mg/kg) Cancer Risk 

Chromium (Total) 20.6 505 4.08E-07 

Bis(2-ethylhexyl)phthalate 0.396 1830 2.16E-09 

Total Excess Cancer Risk 4E-07 

*SSLs from NMED (2015, 600915). 
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H-248 

Table H-4.2-8  

 Industrial Noncarcinogenic Screening Evaluation for SWMU 11-005(b) 

COPC 
EPC 

(mg/kg) 
Industrial SSLa 

(mg/kg) HQ 

Antimony 8.12(U) 519 1.56E-02 

Cyanide (Total) 1.09 63.3 1.72E-02 

Perchlorate 0.00156 908 1.72E-06 

Selenium 1.61(U) 6490 2.48E-04 

Zinc 62.9 389,000 1.62E-04 

Benzoic acid 0.674 3,300,000b 2.04E-07 

HMX 29.4 63,300 4.64E-04 

Trichloroethane[1,1,1-] 0.00213 72,500 2.94E-08 

Trichloroethene 0.00342 36.5 9.37E-05 

HI 0.03 
a SSLs from NMED (2015, 600915) unless otherwise noted. 
b EPA regional screening level from http://www.epa.gov/region06/6pd/rcra_c/pd-n/screen.htm. 

 

Table H-4.2-9 

 Industrial Radionuclide Screening Evaluation for SWMU 11-005(b) 

COPC 
EPC 

(pCi/g) 
Industrial SAL*  

(pCi/g) 
Dose 

(mrem/yr) 

Uranium-238 2.69 710 9.47E-02 

Total Dose 0.09 

*SALs from LANL (2015, 600929). 

 

Table H-4.2-10 

 Residential Carcinogenic Screening Evaluation for SWMU 11-005(b) 

COPC 
EPC 

(mg/kg) 
Residential SSL* 

(mg/kg) Cancer Risk 

Chromium (Total) 11.8 96.6 1.22E-06 

Bis(2-ethylhexyl)phthalate 0.396 380 1.04E-09 

Total Excess Cancer Risk 1E-06 

*SSLs from NMED (2015, 600915). 
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H-249 

Table H-4.2-11 

 Residential Noncarcinogenic Screening Evaluation for SWMU 11-005(b) 

COPC 
EPC 

(mg/kg) 
Residential SSLa 

(mg/kg) HQ 

Antimony 8.12(U) 31.3 2.59E-01 

Barium 161 15,600 1.03E-02 

Copper 6.67 3130 2.13E-03 

Cyanide (Total) 0.258 11.2 2.30E-02 

Nickel 6.41 1560 4.11E-03 

Perchlorate 0.00141 54.8 2.57E-05 

Selenium 1.61(U) 391 4.12E-03 

Vanadium 17.4 394 4.41E-02 

Zinc 39.8 23,500 1.69E-03 

Benzoic acid 0.674 250,000b 2.70E-06 

HMX 6.78 3850 1.76E-03 

Trichloroethane[1,1,1-] 0.00213 14,400 1.48E-07 

Trichloroethene 0.00342 6.77 5.05E-04 

HI 0.4 
a SSLs from NMED (2015, 600915) unless otherwise noted. 
b EPA regional screening level from http://www.epa.gov/region06/6pd/rcra_c/pd-n/screen.htm. 

 

Table H-4.2-12 

 Residential Radionuclide Screening Evaluation for SWMU 11-005(b) 

COPC 
EPC 

(pCi/g) 
Residential SAL*  

(pCi/g) 
Dose 

(mrem/yr) 

Plutonium-239/240 0.0326 79 1.03E-02 

Uranium-234 1.43 160 2.23E-01 

Total Dose 0.2 

*SALs from LANL (2015, 600929). 

 

Table H-4.2-13 

 Industrial Carcinogenic Screening Evaluation for SWMU 11-005(c) 

COPC 
EPC 

(mg/kg) 
Industrial SSL* 

(mg/kg) Cancer Risk 

RDX 0.144 311 4.63E-09 

Total Excess Cancer Risk 5E-09 

*SSLs from NMED (2015, 600915). 

 



Supplemental Investigation Report for S-Site Aggregate Area 

H-250 

Table H-4.2-14 

 Industrial Noncarcinogenic Screening Evaluation for SWMU 11-005(c) 

COPC 
EPC 

(mg/kg) 
Industrial SSLa 

(mg/kg) HQ 

Antimony 1.51(U) 519 2.91E-03 

Cadmium 0.479 1110 4.32E-04 

Copper 20.1 51,900 3.88E-04 

Mercury 0.142 389 3.65E-04 

Perchlorate 0.001 908 1.10E-06 

Acetone 0.00425 960,000 4.43E-09 

HMX 43 63,300 6.79E-04 

Methylene chloride 0.00449 5130 8.75E-07 

TATB 0.76 32,000b,c 2.38E-05 

Trichloroethane[1,1,1-] 0.000443 72,500 6.11E-09 

Trichloroethene 0.00452 36.5 1.24E-04 

HI 0.005 
a SSLs from NMED (2015, 600915) unless otherwise noted. 
b EPA regional screening level from http://www.epa.gov/region06/6pd/rcra_c/pd-n/screen.htm. 
c Trinitrobenzene[1,3,5-] used as a surrogate based on structural similarity. 

 

Table H-4.2-15 

 Industrial Radionuclide Screening Evaluation for SWMU 11-005(c) 

COPC 
EPC 

(pCi/g) 
Industrial SAL*  

(pCi/g) 
Dose 

(mrem/yr) 

Uranium-234 3.61 3100 2.91E-02 

Uranium-235/236 0.213 160 3.29E-02 

Uranium-238 3.76 710 1.32E-01 

Total Dose 0.2 

*SALs from LANL (2015, 600929). 

 

Table H-4.2-16 

 Residential Carcinogenic Screening Evaluation for SWMU 11-005(c) 

COPC 
EPC 

(mg/kg) 
Residential SSL* 

(mg/kg) Cancer Risk 

Chromium (Total) 10.4 96.6 1.08E-06 

Bis(2-ethylhexyl)phthalate 0.0902 380 2.37E-09 

RDX 0.144 60.4 2.38E-08 

Total Excess Cancer Risk 1E-06 

*SSLs from NMED (2015, 600915). 
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H-251 

Table H-4.2-17 

 Residential Noncarcinogenic Screening Evaluation for SWMU 11-005(c) 

COPC 
EPC 

(mg/kg) 
Residential SSLa 

(mg/kg) HQ 

Antimony 1.51(U) 31.3 4.82E-02 

Barium 161 15,600 1.03E-02 

Cadmium 0.329 70.5 4.67E-03 

Copper 13.4 3130 4.27E-03 

Mercury 0.0819 23.5 3.49E-03 

Perchlorate 0.001 54.8 1.82E-05 

Selenium 1.51(U) 391 3.86E-03 

Acetone 0.00498 66,300 7.51E-08 

HMX 21.7 3850 5.63E-03 

Isopropyltoluene[4-] 0.000842 2360b 3.57E-07 

Methylene chloride 0.00449 409 1.10E-05 

TATB 0.76 2200c,d 3.45E-04 

Trichloroethane[1,1,1-] 0.000443 14,400 3.08E-08 

Trichloroethene 0.00452 6.77 6.68E-04 

HI 0.08 
a SSLs from NMED (2015, 600915) unless otherwise noted. 
b Isopropylbenzene used as a surrogate based on structural similarity. 
c EPA regional screening level from http://www.epa.gov/region06/6pd/rcra_c/pd-n/screen.htm. 
d Trinitrobenzene[1,3,5-] used as a surrogate based on structural similarity. 

 

Table H-4.2-18 

 Residential Radionuclide Screening Evaluation for SWMU 11-005(c) 

COPC 
EPC 

(pCi/g) 
Residential SAL*  

(pCi/g) 
Dose 

(mrem/yr) 

Uranium-234 2.5 290 2.16E-01 

Uranium-235/236 0.131 42 7.80E-02 

Uranium-238 2.6 150 4.34E-01 

Total Dose 0.7 

*SALs from LANL (2015, 600929). 
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H-252 

Table H-4.2-19 

 Industrial Noncarcinogenic Screening Evaluation for SWMU 11-006(a) 

COPC 
EPC 

(mg/kg) 
Industrial SSLa 

(mg/kg) HQ 

Antimony 1.08(U) 519 2.08E-03 

Copper 22 51,900 4.24E-04 

Lead 34.4 800 4.30E-02 

HMX 6.25 63,300 9.87E-05 

TATB 34.7 32,000b,c 1.08E-02 

HI 0.05 
a SSLs from NMED (2015, 600915) unless otherwise noted. 
b EPA regional screening level from http://www.epa.gov/region06/6pd/rcra_c/pd-n/screen.htm. 
c Trinitrobenzene[1,3,5-] used as a surrogate based on structural similarity. 

 

Table H-4.2-20 

 Residential Carcinogenic Screening Evaluation for SWMU 11-006(a) 

COPC 
EPC 

(mg/kg) 
Residential SSL* 

(mg/kg) Cancer Risk 

Chromium (Total) 6.37 96.6 6.59E-07 

Bis(2-ethylhexyl)phthalate 0.168 380 4.42E-09 

Total Excess Cancer Risk 7E-07 

*SSLs from NMED (2015, 600915). 

 

Table H-4.2-21 

 Residential Noncarcinogenic Screening Evaluation for SWMU 11-006(a) 

COPC 
EPC 

(mg/kg) 
Residential SSLa 

(mg/kg) HQ 

Antimony 1.19(U) 31.3 3.80E-02 

Copper 13.3 3130 4.26E-03 

Lead 12.6 400 3.13E-02 

Selenium 1.25(U) 391 3.20E-03 

HMX 4.45 3850 1.16E-03 

TATB 34.7 2200b,c 1.58E-02 

Trimethylbenzene[1,2,4-] 0.000433 58 7.47E-06 

Xylene[1,3-]+Xylene[1,4-] 0.000689 871d 7.91E-07 

HI 0.1 
a SSLs from NMED (2015, 600915) unless otherwise noted. 
b EPA regional screening level from http://www.epa.gov/region06/6pd/rcra_c/pd-n/screen.htm. 
c Trinitrobenzene[1,3,5-] used as a surrogate based on structural similarity. 
d Xylenes used as a surrogate based on structural similarity. 
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H-253 

Table H-4.2-22 

 Industrial Carcinogenic Screening Evaluation for SWMU 11-006(b) 

COPC 
EPC 

(mg/kg) 
Industrial SSL* 

(mg/kg) Cancer Risk 

Bis(2-ethylhexyl)phthalate 0.29 1830 1.58E-09 

RDX 0.145 311 4.63E-09 

Total Excess Cancer Risk 6E-09 

*SSLs from NMED (2015, 600915). 

 

Table H-4.2-23 

 Industrial Noncarcinogenic Screening Evaluation for SWMU 11-006(b) 

COPC 
EPC 

(mg/kg) 
Industrial SSLa 

(mg/kg) HQ 

Antimony 0.946 519 1.82E-03 

Barium 165 255,000 6.46E-04 

Cadmium 0.258 1110 2.32E-04 

Copper 21.8 51,900 4.20E-04 

Cyanide (Total) 4.87 63.3 7.69E-02 

Selenium 1.53(UJ) 6490 2.36E-04 

Silver 0.242 6490 3.73E-05 

Uranium 2.84 3880 7.32E-04 

Acetone 0.00523 960,000 5.45E-09 

Dichloroethene[1,1-] 0.00187 2260 8.27E-07 

HMX 23.9 63,300 3.78E-04 

Isopropyltoluene[4-] 0.00112 14,200b 7.89E-08 

TATB 2.44 32,000c,d 7.63E-05 

Toluene 0.00153 61,300 2.50E-08 

Trichloroethene 0.000685 36.5 1.88E-05 

HI 0.08 
a SSLs from NMED (2015, 600915) unless otherwise noted. 
b Isopropylbenzene used as a surrogate based on structural similarity. 
c EPA regional screening level from http://www.epa.gov/region06/6pd/rcra_c/pd-n/screen.htm. 
d Trinitrobenzene[1,3,5-] used as a surrogate based on structural similarity. 

 

Table H-4.2-24 

 Industrial Radionuclide Screening Evaluation for SWMU 11-006(b) 

COPC 
EPC 

(pCi/g) 
Industrial SAL*  

(pCi/g) 
Dose 

(mrem/yr) 

Plutonium-238 0.0397 1300 7.63E-04 

Uranium-234 2.07 3100 1.67E-02 

Uranium-238 2.19 710 7.71E-02 

Total Dose 0.09 

*SALs from LANL (2015, 600929). 
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H-254 

Table H-4.2-25 

 Residential Carcinogenic Screening Evaluation for SWMU 11-006(b) 

COPC 
EPC 

(mg/kg) 
Residential SSL* 

(mg/kg) Cancer Risk 

Chromium (Total) 13.2 96.6 1.37E-06 

Bis(2-ethylhexyl)phthalate 0.322 380 8.47E-09 

RDX 0.362 60.4 5.99E-08 

Total Excess Cancer Risk 1E-06 

*SSLs from NMED (2015, 600915). 

 

Table H-4.2-26 

 Residential Noncarcinogenic Screening Evaluation for SWMU 11-006(b) 

COPC 
EPC 

(mg/kg) 
Residential SSLa 

(mg/kg) HQ 

Aluminum 9790 78,000 1.26E-01 

Antimony 0.813 31.3 2.60E-02 

Barium 126 15,600 8.08E-03 

Beryllium 1.1 156 7.04E-03 

Cadmium 0.225 70.5 3.19E-03 

Copper 11.4 3130 3.64E-03 

Cyanide (Total) 4.87 11.2 4.35E-01 

Perchlorate 0.00506 54.8 9.23E-05 

Selenium 1.53(UJ) 391 3.91E-03 

Silver 0.243 391 6.21E-04 

Acetone 0.00496 66,300 7.48E-08 

Dichloroethene[1,1-] 0.00187 440 4.25E-06 

HMX 11.8 3850 3.06E-03 

Isopropyltoluene[4-] 0.00112 2360b 4.75E-07 

TATB 0.886 2200c,d 4.03E-04 

Toluene 0.00153 5230 2.93E-07 

Trichloroethene 0.000685 6.77 1.01E-04 

Uranium 2.84 234 1.21E-02 

Vanadium 20 394 5.08E-02 

HI 0.7 
a SSLs from NMED (2015, 600915) unless otherwise noted. 
b Isopropylbenzene used as a surrogate based on structural similarity. 
c EPA regional screening level from http://www.epa.gov/region06/6pd/rcra_c/pd-n/screen.htm. 
d Trinitrobenzene[1,3,5-] used as a surrogate based on structural similarity. 
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H-255 

Table H-4.2-27 

 Residential Radionuclide Screening Evaluation for SWMU 11-006(b) 

COPC 
EPC 

(pCi/g) 
Residential SAL*  

(pCi/g) 
Dose 

(mrem/yr) 

Plutonium-238 0.0397 84 1.18E-02 

Plutonium-239/240 0.0119 79 3.77E-03 

Uranium-234 1.46 290 1.26E-01 

Uranium-238 1.6 150 2.66E-01 

Total Dose 0.4 

*SALs from LANL (2015, 600929). 

 

Table H-4.2-28 

 Industrial Carcinogenic Screening Evaluation for SWMU 11-006(c) 

COPC 
EPC 

(mg/kg) 
Industrial SSL* 

(mg/kg) Cancer Risk 

Bis(2-ethylhexyl)phthalate 0.25 1830 1.37E-09 

RDX 4.9 311 1.58E-07 

Total Excess Cancer Risk 2E-07 

*SSLs from NMED (2015, 600915). 

 

Table H-4.2-29 

 Industrial Noncarcinogenic Screening Evaluation for SWMU 11-006(c) 

COPC 
EPC 

(mg/kg) 
Industrial SSLa 

(mg/kg) HQ 

Antimony 11(UJ) 519 2.12E-02 

Barium 158 255,000 6.19E-04 

Copper 30.3 51,900 5.84E-04 

Selenium 1.55(U) 6490 2.39E-04 

Silver 0.251 6490 3.87E-05 

Thallium 0.169 13 1.30E-02 

Acetone 0.00514 960,000 5.35E-09 

Benzoic acid 0.977 3,300,000b 2.96E-07 

HMX 126 63,300 1.98E-03 

Isopropyltoluene[4-] 0.00153 14,200c 1.08E-07 

Methylene chloride 0.0032 5130 6.24E-07 

TATB 1.97 32,000b,d 6.16E-05 

Toluene 0.000485 61,300 7.91E-09 

HI 0.04 
a SSLs from NMED (2015, 600915) unless otherwise noted. 
b EPA regional screening level from http://www.epa.gov/region06/6pd/rcra_c/pd-n/screen.htm. 
c Isopropylbenzene used as a surrogate based on structural similarity. 
d Trinitrobenzene[1,3,5-] used as a surrogate based on structural similarity. 



Supplemental Investigation Report for S-Site Aggregate Area 

H-256 

Table H-4.2-30 

 Industrial Radionuclide Screening Evaluation for SWMU 11-006(c) 

COPC 
EPC 

(pCi/g) 
Industrial SAL*  

(pCi/g) 
Dose 

(mrem/yr) 

Plutonium-239/240 0.0614 1200 1.28E-03 

Total Dose 0.001 

*SALs from LANL (2015, 6009292). 

 

Table H-4.2-31 

 Residential Carcinogenic Screening Evaluation for SWMU 11-006(c) 

COPC 
EPC 

(mg/kg) 
Residential SSL* 

(mg/kg) Cancer Risk 

Chromium (Total) 9.67 96.6 1.00E-06 

Bis(2-ethylhexyl)phthalate 0.197 380 5.18E-09 

RDX 4.9 60.4 8.11E-07 

Total Excess Cancer Risk 2E-06 

*SSLs from NMED (2015, 600915). 

 

Table H-4.2-32 

 Residential Noncarcinogenic Screening Evaluation for SWMU 11-006(c) 

COPC 
EPC 

(mg/kg) 
Residential SSLa 

(mg/kg) HQ 

Antimony 11(UJ) 31.3 3.51E-01 

Barium 122 15,600 7.79E-03 

Copper 17.4 3130 5.55E-03 

Perchlorate 0.00355 54.8 6.48E-05 

Selenium 1.55(U) 391 3.96E-03 

Silver 0.247 391 6.32E-04 

Thallium 0.144 0.782 1.84E-01 

Acetone 0.00514 66,300 7.75E-08 

Benzoic acid 0.733 250,000b 2.93E-06 

HMX 67.8 3850 1.76E-02 

Isopropyltoluene[4-] 0.00153 2360c 6.48E-07 

Methylene chloride 0.0032 409 7.82E-06 

TATB 1.26 2200b,d 5.73E-04 

Toluene 0.000485 5230 9.27E-08 

HI 0.6 
a SSLs from NMED (2015, 600915) unless otherwise noted. 
b EPA regional screening level from http://www.epa.gov/region06/6pd/rcra_c/pd-n/screen.htm. 
c Isopropylbenzene used as a surrogate based on structural similarity. 
d Trinitrobenzene[1,3,5-] used as a surrogate based on structural similarity. 



Supplemental Investigation Report for S-Site Aggregate Area 

H-257 

Table H-4.2-33 

 Residential Radionuclide Screening Evaluation for SWMU 11-006(c) 

COPC 
EPC 

(pCi/g) 
Residential SAL*  

(pCi/g) 
Dose 

(mrem/yr) 

Plutonium-239/240 0.0127 79 4.02E-03 

Total Dose 0.004 

*SALs from LANL (2015, 600929). 

 

Table H-4.2-34 

 Industrial Carcinogenic Screening Evaluation for SWMU 11-006(d) 

COPC 
EPC 

(mg/kg) 
Industrial SSL* 

(mg/kg) Cancer Risk 

Bis(2-ethylhexyl)phthalate 0.164 1830 8.95E-10 

RDX 1.81 311 5.82E-08 

Total Excess Cancer Risk 6E-08 

*SSLs from NMED (2015, 600915). 

 

Table H-4.2-35 

 Industrial Noncarcinogenic Screening Evaluation for SWMU 11-006(d) 

COPC 
EPC 

(mg/kg) 
Industrial SSLa 

(mg/kg) HQ 

Antimony 0.697 519 1.34E-03 

Copper 11.9 51,900 2.29E-04 

Cyanide (Total) 0.901 63.3 1.42E-02 

Perchlorate 0.00213 908 2.35E-06 

Selenium 1.68(U) 6490 2.59E-04 

Silver 0.308 6490 4.75E-05 

Thallium 0.22 13 1.69E-02 

Uranium 2.79 3880 7.19E-04 

Benzoic acid 0.869 3,300,000b 2.63E-07 

Butanone[2-] 0.00419 411,000 1.02E-08 

Dichloroethene[1,1-] 0.000715 2260 3.16E-07 

HMX 34.1 63,300 5.39E-04 

Isopropyltoluene[4-] 0.00125 14,200c 8.80E-08 

TATB 33.6 32,000b,d 1.05E-03 

HI 0.04 
a SSLs from NMED (2015, 600915) unless otherwise noted. 
b EPA regional screening level from http://www.epa.gov/region06/6pd/rcra_c/pd-n/screen.htm. 
c Isopropylbenzene used as a surrogate based on structural similarity. 
d Trinitrobenzene[1,3,5-] used as a surrogate based on structural similarity. 

 



Supplemental Investigation Report for S-Site Aggregate Area 

H-258 

Table H-4.2-36 

 Industrial Radionuclide Screening Evaluation for SWMU 11-006(d) 

COPC 
EPC 

(pCi/g) 
Industrial SAL*  

(pCi/g) 
Dose 

(mrem/yr) 

Uranium-234 3.97 3100 3.20E-02 

Uranium-238 3.86 710 1.36E-01 

Total Dose 0.2 

*SALs from LANL (2015, 600929). 

 

Table H-4.2-37 

 Residential Carcinogenic Screening Evaluation for SWMU 11-006(d) 

COPC 
EPC 

(mg/kg) 
Residential SSL* 

(mg/kg) Cancer Risk 

Bis(2-ethylhexyl)phthalate 0.164 380 6.58E-09 

RDX 1.81 60.4 3.00E-07 

Total Excess Cancer Risk 3E-07 

*SSLs from NMED (2015, 600915). 

 

Table H-4.2-38 

 Residential Noncarcinogenic Screening Evaluation for SWMU 11-006(d) 

COPC 
EPC 

(mg/kg) 
Residential SSLa 

(mg/kg) HQ 

Antimony 0.697 31.3 2.23E-02 

Barium 129 15,600 8.26E-03 

Copper 8.96 3130 2.86E-03 

Cyanide (Total) 0.866 11.2 7.73E-02 

Perchlorate 0.00213 54.8 3.89E-05 

Selenium 1.68(U) 391 4.30E-03 

Silver 0.263 391 6.73E-04 

Thallium 0.184 0.782 2.35E-01 

Uranium 2.79 234 1.19E-02 

Acetone 0.0122 66,300 1.84E-07 

Benzoic acid 7.86 250,000b 3.14E-05 

Butanone[2-] 0.00419 37,400 1.12E-07 

Dichloroethene[1,1-] 0.000715 440 1.63E-06 

HMX 33.3 3850 8.66E-03 

Isopropyltoluene[4-] 0.00125 2360c 5.30E-07 

TATB 6.95 2200b,d 3.16E-03 

HI 0.4 
a SSLs from NMED (2015, 600915) unless otherwise noted. 
b EPA regional screening level from http://www.epa.gov/region06/6pd/rcra_c/pd-n/screen.htm. 
c Isopropylbenzene used as a surrogate based on structural similarity. 
d Trinitrobenzene[1,3,5-] used as a surrogate based on structural similarity. 



Supplemental Investigation Report for S-Site Aggregate Area 

H-259 

Table H-4.2-39 

 Residential Radionuclide Screening Evaluation for SWMU 11-006(d) 

COPC 
EPC 

(pCi/g) 
Residential SAL*  

(pCi/g) 
Dose 

(mrem/yr) 

Plutonium-239/240 0.0449 79 1.42E-02 

Uranium-234 1.72 290 1.48E-01 

Uranium-238 1.85 150 3.09E-01 

Total Dose 0.5 

*SALs from LANL (2015, 600929). 

 

Table H-4.2-40 

 Industrial Carcinogenic Screening Evaluation for SWMU 11-011(a) 

COPC 
EPC 

(mg/kg) 
Industrial SSL* 

(mg/kg) Cancer Risk 

Chloroform 0.00384 28.7 1.34E-09 

Ethylbenzene 0.000556 368 1.51E-11 

Total Excess Cancer Risk 1E-09 

*SSLs from NMED (2015, 600915). 

 

Table H-4.2-41 

 Industrial Noncarcinogenic Screening Evaluation for SWMU 11-011(a) 

COPC 
EPC 

(mg/kg) 
Industrial SSLa 

(mg/kg) HQ 

Antimony 2.17(U) 519 4.18E-03 

Cadmium 0.461 1110 4.15E-04 

Copper 48.9 51,900 9.42E-04 

Mercury 0.316 389 8.12E-04 

Perchlorate 0.00204 908 2.25E-06 

Selenium 2.16(U) 6490 3.33E-04 

Zinc 199 389,000 5.11E-04 

Acetone 0.0228 960,000 2.38E-08 

Butanone[2-] 0.00534 411,000 1.30E-08 

Dichloroethene[1,1-] 0.0027 2260 1.19E-06 

Isopropyltoluene[4-] 0.012 14,200b 8.45E-07 

Methylene chloride 0.00394 5130 7.68E-07 

Styrene 0.000953 51,300 1.86E-08 

Toluene 0.0289 61,300 4.71E-07 

Trichloroethene 0.000467 36.5 1.28E-05 

Xylene[1,3-]+Xylene[1,4-] 0.000745 4280c 1.74E-07 

HI 0.007 
a SSLs from NMED (2015, 600915). 
b Isopropylbenzene used as a surrogate based on structural similarity. 
c Xylenes used as a surrogate based on structural similarity. 



Supplemental Investigation Report for S-Site Aggregate Area 

H-260 

Table H-4.2-42 

 Industrial Radionuclide Screening Evaluation for SWMU 11-011(a) 

COPC 
EPC 

(pCi/g) 
Industrial SAL*  

(pCi/g) 
Dose 

(mrem/yr) 

Plutonium-239/240 0.0804 1200 1.68E-03 

Uranium-234 2.59 3100 2.09E-02 

Uranium-235/236 0.311 160 4.86E-02 

Uranium-238 3.6 710 1.27E-01 

Total Dose 0.2 

*SALs from LANL (2015, 600929). 

 

Table H-4.2-43 

 Residential Carcinogenic Screening Evaluation for SWMU 11-011(a) 

COPC 
EPC 

(pCi/g) 
Residential SSL* 

(mg/kg) Cancer Risk 

Chromium (Total) 19.2 96.6 1.98E-06 

Chloroform 0.00384 5.9 6.51E-09 

Ethylbenzene 0.000556 75.1 7.40E-11 

Total Excess Cancer Risk 2E-06 

*SSLs from NMED (2015, 600915). 

 



Supplemental Investigation Report for S-Site Aggregate Area 

H-261 

Table H-4.2-44 

 Residential Noncarcinogenic Screening Evaluation for SWMU 11-011(a) 

COPC 
EPC 

(mg/kg) 
Residential SSLa 

(mg/kg) HQ 

Antimony 2.17(U) 31.3 6.93E-02 

Cadmium 0.346 70.5 4.91E-03 

Copper 22 3130 7.04E-03 

Mercury 0.284 23.5 1.21E-02 

Perchlorate 0.00176 54.8 3.21E-05 

Selenium 2.16(U) 391 5.52E-03 

Zinc 115 23,500 4.88E-03 

Acetone 0.0228 66,300 3.44E-07 

Butanone[2-] 0.00534 37,400 1.43E-07 

Dichloroethene[1,1-] 0.0027 440 6.14E-06 

Isopropyltoluene[4-] 0.012 2360b 5.08E-06 

Methylene chloride 0.00394 409 9.63E-06 

Styrene 0.000953 7260 1.31E-07 

Toluene 0.0289 5230 5.53E-06 

Trichloroethene 0.000467 6.77 6.90E-05 

Xylene[1,3-]+Xylene[1,4-] 0.000745 871c 8.55E-07 

HI 0.1 
a SSLs from NMED (2015, 600915). 
b Isopropylbenzene used as a surrogate based on structural similarity. 
c Xylenes used as a surrogate based on structural similarity. 

 

 

Table H-4.2-45 

 Residential Radionuclide Screening Evaluation for SWMU 11-011(a) 

COPC 
EPC 

(pCi/g) 
Residential SAL*  

(pCi/g) 
Dose 

(mrem/yr) 

Plutonium-239/240 0.0804 79 2.54E-02 

Uranium-234 2.56 290 2.21E-01 

Uranium-235/236 0.311 42 1.85E-01 

Uranium-238 2.86 150 4.77E-01 

Total Dose 0.9 

*SALs from LANL (2015, 600929). 

 



Supplemental Investigation Report for S-Site Aggregate Area 

H-262 

Table H-4.2-46  

 Industrial Noncarcinogenic Screening Evaluation for SWMU 11-011(b) 

COPC 
EPC 

(mg/kg) 
Industrial SSL* 

(mg/kg) HQ 

Antimony 7.77(U) 519 1.50E-02 

Copper 70.1 51,900 1.35E-03 

Perchlorate 0.00157 908 1.73E-06 

Selenium 1.69(U) 6490 2.60E-04 

Methylene chloride 0.00501 5130 9.77E-07 

Toluene 0.00088 61,300 1.44E-08 

HI 0.02 

*SSLs from NMED (2015, 600915). 

 

Table H-4.2-47 

 Industrial Radionuclide Screening Evaluation for SWMU 11-011(b) 

COPC 
EPC 

(pCi/g) 
Industrial SAL*  

(pCi/g) 
Dose 

(mrem/yr) 

Americium-241 0.0292 1000 7.30E-04 

Uranium-238 1.71 710 6.02E-02 

Total Dose 0.06 

*SALs from LANL (2015, 600929). 

 

Table H-4.2-48 

 Residential Carcinogenic Screening Evaluation for SWMU 11-011(b) 

COPC 
EPC 

(mg/kg) 
Residential SSL* 

(mg/kg) Cancer Risk 

Chromium (Total) 9.79 96.6 1.01E-06 

Total Excess Cancer Risk 1E-06 

*SSLs from NMED (2015, 600915). 

 

 



Supplemental Investigation Report for S-Site Aggregate Area 

H-263 

Table H-4.2-49 

 Residential Noncarcinogenic Screening Evaluation for SWMU 11-011(b) 

COPC 
EPC 

(mg/kg) 
Residential SSLa 

(mg/kg) HQ 

Antimony 7.77(U) 31.3 2.48E-01 

Barium 66.5 15,600 4.26E-03 

Copper 36 3130 1.15E-02 

Perchlorate 0.0019 54.8 3.47E-05 

Selenium 1.69(U) 391 4.32E-03 

Acetone 0.133 66,300 2.01E-06 

Isopropyltoluene[4-] 0.0341 2360b 1.44E-05 

Methylene chloride 0.00501 409 1.22E-05 

Styrene 0.000413 7260 5.69E-08 

Toluene 0.00739 5230 1.41E-06 

HI 0.3 
a SSLs from NMED (2015, 600915). 
b Isopropylbenzene used as a surrogate based on structural similarity. 

 

Table H-4.2-50 

 Residential Radionuclide Screening Evaluation for SWMU 11-011(b) 

COPC 
EPC 

(pCi/g) 
Residential SAL*  

(pCi/g) 
Dose 

(mrem/yr) 

Americium-241 0.0292 83 8.80E-03 

Uranium-238 1.29 150 2.15E-01 

Total Dose 0.2 

*SALs from LANL (2015, 600929). 

 

Table H-4.2-51 

 Industrial Carcinogenic Screening Evaluation for SWMU 11-011(d) 

COPC 
EPC 

(mg/kg) 
Industrial SSL* 

(mg/kg) Cancer Risk 

Benzo(a)anthracene 0.0214 32.3 6.63E-09 

Benzo(a)pyrene 0.015 3.23 4.64E-08 

Benzo(b)fluoranthene 0.0368 32.3 1.14E-08 

Chrysene 0.0331 323 1.02E-09 

Total Excess Cancer Risk 7E-08 

*SSLs from NMED (2015, 600915). 

 



Supplemental Investigation Report for S-Site Aggregate Area 

H-264 

Table H-4.2-52 

 Industrial Noncarcinogenic Screening Evaluation for SWMU 11-011(d) 

COPC 
EPC 

(mg/kg) 
Industrial SSL* 

(mg/kg) HQ 

Antimony 5.06(U) 519 9.75E-03 

Copper 29.6 51,900 5.70E-04 

Fluoranthene 0.0448 33,700 1.33E-06 

Perchlorate 0.000736 908 8.11E-07 

Phenanthrene 0.0218 25,300 8.62E-07 

Pyrene 0.0387 25,300 1.53E-06 

HI 0.01 

*SSLs from NMED (2015, 600915). 

 

Table H-4.2-53 

 Industrial Radionuclide Screening Evaluation for SWMU 11-011(d) 

COPC 
EPC 

(pCi/g) 
Industrial SAL*  

(pCi/g) 
Dose 

(mrem/yr) 

Plutonium-239/240 0.3 1200 6.25E-03 

Uranium-234 4.62 3100 3.73E-02 

Uranium-235/236 0.224 160 3.50E-02 

Uranium-238 5.28 710 1.86E-01 

Total Dose 0.3 

*SALs from LANL (2015, 600929). 

 

Table H-4.2-54 

 Residential Carcinogenic Screening Evaluation for SWMU 11-011(d) 

COPC 
EPC 

(mg/kg) 
Residential SSL* 

(mg/kg) Cancer Risk 

Benzo(a)anthracene 0.0214 1.52 1.40E-07 

Benzo(a)pyrene 0.015 0.153 9.80E-07 

Benzo(b)fluoranthene 0.0368 1.53 2.41E-07 

Chromium (Total) 17.7 96.6 1.83E-06 

Chrysene 0.0331 153 2.16E-09 

Total Excess Cancer Risk 3E-06 

*SSLs from NMED (2015, 600915). 
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H-265 

Table H-4.2-55 

 Residential Noncarcinogenic Screening Evaluation for SWMU 11-011(d) 

COPC 
EPC 

(mg/kg) 
Residential SSLa 

(mg/kg) HQ 

Antimony 5.86(U) 31.3 1.87E-01 

Copper 28.3 3130 9.03E-03 

Nickel 6.95 1560 4.46E-03 

Perchlorate 0.000736 54.8 1.34E-05 

Selenium 1 391 2.56E-03 

Acetone 0.00756 66,300 1.14E-07 

Fluoranthene 0.0448 2320 1.93E-05 

HMX 0.414 3850 1.08E-04 

Isopropyltoluene[4-] 0.00358 2360b 1.52E-06 

Methylene chloride 0.00249 409 6.09E-06 

Phenanthrene 0.0218 1740 1.25E-05 

Pyrene 0.0387 1740 2.22E-05 

HI 0.2 
a SSLs from NMED (2015, 600915). 
b Isopropylbenzene used as a surrogate based on structural similarity. 

 

Table H-4.2-56 

 Residential Radionuclide Screening Evaluation for SWMU 11-011(d) 

COPC 
EPC 

(pCi/g) 
Residential SAL*  

(pCi/g) 
Dose 

(mrem/yr) 

Plutonium-239/240 0.132 79 4.18E-02 

Uranium-234 2.42 290 2.09E-01 

Uranium-235/236 0.151 42 8.99E-02 

Uranium-238 3.09 150 5.15E-01 

Total Dose 0.9 

*SALs from LANL (2015, 600929). 

 

Table H-4.2-57 

 Industrial Carcinogenic Screening Evaluation for AOC C-11-002 

COPC 
EPC 

(mg/kg) 
Industrial SSL* 

(mg/kg) Cancer Risk 

Bis(2-ethylhexyl)phthalate 0.159 1830 8.69E-10 

Total Excess Cancer Risk 9E-10 

*SSLs from NMED (2015, 600915). 
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H-266 

Table H-4.2-58 

 Industrial Noncarcinogenic Screening Evaluation for AOC C-11-002 

COPC 
EPC 

(mg/kg) 
Industrial SSLa 

(mg/kg) HQ 

Antimony 1.71(U) 519 3.29E-03 

Perchlorate 0.000973 908 1.07E-06 

Selenium 1.58(U) 6490 2.43E-04 

HMX 0.391 63,300 6.18E-06 

Isopropyltoluene[4-] 0.000636 14,200b 4.48E-08 

Methylene chloride 0.0077 5130 1.50E-06 

Toluene 0.00183 61,300 2.99E-08 

HI 0.01 
a SSLs from NMED (2015, 600915). 
b Isopropylbenzene used as a surrogate based on structural similarity. 

 

Table H-4.2-59 

 Residential Carcinogenic Screening Evaluation for AOC C-11-002 

COPC 
EPC 

(mg/kg) 
Residential SSL* 

(mg/kg) Cancer Risk 

Bis(2-ethylhexyl)phthalate 0.159 380 4.18E-09 

Total Excess Cancer Risk 4E-09 

*SSLs from NMED (2015, 600915). 

 

Table H-4.2-60 

 Residential Noncarcinogenic Screening Evaluation for AOC C-11-002 

COPC 
EPC 

(mg/kg) 
Residential SSLa 

(mg/kg) HQ 

Antimony 1.71(U) 31.3 5.46E-02 

Perchlorate 0.000973 54.8 1.78E-05 

Selenium 1.58(U) 391 4.04E-03 

HMX 0.391 3850 1.02E-04 

Isopropyltoluene[4-] 0.000636 2360b 2.69E-07 

Methylene chloride 0.00463 409 1.13E-05 

Toluene 0.00183 5230 3.50E-07 

HI 0.1 
a SSLs from NMED (2015, 600915). 
b Isopropylbenzene used as a surrogate based on structural similarity. 

 



Supplemental Investigation Report for S-Site Aggregate Area 

H-267 

Table H-4.2-61 

 Industrial Carcinogenic Screening Evaluation for SWMU 13-001 

COPC 
EPC 

(mg/kg) 
Industrial SSLa 

(mg/kg) Cancer Risk 

Bis(2-ethylhexyl)phthalate 1.4 1830 7.65E-09 

Butylbenzylphthalate 0.315 12,000b 2.63E-10 

RDX 3.39 311 1.09E-07 

Total Excess Cancer Risk 1E-07 
a SSLs from NMED (2015, 600915) unless otherwise noted. 
b EPA regional screening level from http://www.epa.gov/region06/6pd/rcra_c/pd-n/screen.htm. 

 

Table H-4.2-62 

 Industrial Noncarcinogenic Screening Evaluation for SWMU 13-001 

COPC 
EPC 

(mg/kg) 
Industrial SSLa 

(mg/kg) HQ 

Antimony 0.65 519 1.25E-03 

Copper 8.2 51,900 1.58E-04 

Lead 21 800 2.63E-02 

Perchlorate 0.00126 908 1.39E-06 

Benzoic acid 0.711 3,300,000b 2.15E-07 

Di-n-butylphthalate 0.863 91,600 9.42E-06 

HMX 1.97 63,300 3.11E-05 

Styrene 0.00239 51,300 4.66E-08 

TATB 1.37 32,000b,c 4.28E-05 

HI 0.03 
a SSLs from NMED (2015, 600915) unless otherwise noted. 
b EPA regional screening level from http://www.epa.gov/region06/6pd/rcra_c/pd-n/screen.htm. 
c Trinitrobenzene[1,3,5-] used as a surrogate based on structural similarity. 

 

Table H-4.2-63 

 Industrial Radionuclide Screening Evaluation for SWMU 13-001 

COPC 
EPC 

(pCi/g) 
Industrial SAL*  

(pCi/g) 
Dose 

(mrem/yr) 

Americium-241 0.0394 1000 9.85E-04 

Plutonium-239/240 0.0304 1200 6.33E-04 

Total Dose 0.002 

*SALs from LANL (2015, 600929). 
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H-268 

Table H-4.2-64 

 Residential Carcinogenic Screening Evaluation for SWMU 13-001 

COPC 
EPC 

(mg/kg) 
Residential SSLa 

(mg/kg) Cancer Risk 

Arsenic 2.29 4.25 5.38E-06 

Chromium (Total) 10 96.6 1.04E-06 

Bis(2-ethylhexyl)phthalate 1.4 380 3.68E-08 

Butylbenzylphthalate 0.315 2800b 1.13E-09 

RDX 3.39 60.4 5.61E-07 

Total Excess Cancer Risk 7E-06 
a SSLs from NMED (2015, 600915) unless otherwise noted. 
b EPA regional screening level from http://www.epa.gov/region06/6pd/rcra_c/pd-n/screen.htm. 

 

Table H-4.2-65 

 Residential Noncarcinogenic Screening Evaluation for SWMU 13-001 

COPC 
EPC 

(mg/kg) 
Residential SSLa 

(mg/kg) HQ 

Antimony 1.11 31.3 3.55E-02 

Barium 76.8 15,600 4.92E-03 

Copper 7.29 3130 2.33E-03 

Lead 35.8 400 8.95E-02 

Perchlorate 0.00131 54.8 2.39E-05 

Selenium 1.4(U) 391 3.58E-03 

Acetone 0.0379 66,300 5.72E-07 

Benzoic acid 0.711 250,000b 2.84E-06 

Butanone[2-] 0.00618 37,400 1.65E-07 

Di-n-butylphthalate 0.863 6160 1.40E-04 

HMX 1.97 3850 5.12E-04 

Isopropyltoluene[4-] 0.000735 2360c 3.11E-07 

Methylene chloride 0.00259 409 6.33E-06 

Styrene 0.00239 7260 3.29E-07 

TATB 1.03 2200b,d 4.68E-04 

Toluene 0.00108 5230 2.07E-07 

HI 0.1 
a SSLs from NMED (2015, 600915) unless otherwise noted. 
b EPA regional screening level from http://www.epa.gov/region06/6pd/rcra_c/pd-n/screen.htm. 
c Isopropylbenzene used as a surrogate based on structural similarity. 
d Trinitrobenzene[1,3,5-] used as a surrogate based on structural similarity. 

 



Supplemental Investigation Report for S-Site Aggregate Area 

H-269 

Table H-4.2-66 

 Residential Radionuclide Screening Evaluation for SWMU 13-001 

COPC 
EPC 

(pCi/g) 
Residential SAL*  

(pCi/g) 
Dose 

(mrem/yr) 

Americium-241 0.0394 83 1.19E-02 

Plutonium-239/240 0.00981 79 3.10E-03 

Total Dose 0.02 

*SALs from LANL (2015, 600929). 

 

Table H-4.2-67 

 Industrial Noncarcinogenic Screening Evaluation for SWMU 13-002 

COPC 
EPC 

(mg/kg) 
Industrial SSL* 

(mg/kg) HQ 

Antimony 1.75(U) 519 3.37E-03 

Perchlorate 0.00147 908 1.62E-06 

Selenium 1.91(U) 6490 2.94E-04 

Acetone 0.00758 960,000 7.90E-09 

Methylene chloride 0.00788 5130 1.54E-06 

Toluene 0.00104 61,300 1.70E-08 

Trichloroethane[1,1,1-] 0.00176 72,500 2.43E-08 

Trichloroethene 0.00646 36.5 1.77E-04 

HI 0.006 

*SSLs from NMED (2015, 600915). 

 

Table H-4.2-68 

 Residential Carcinogenic Screening Evaluation for SWMU 13-002 

COPC 
EPC 

(mg/kg) 
Residential SSL* 

(mg/kg) Cancer Risk 

Chromium (Total) 8.74 96.6 9.05E-07 

Total Excess Cancer Risk 9E-07 

*SSLs from NMED (2015, 600915). 

 



Supplemental Investigation Report for S-Site Aggregate Area 

H-270 

Table H-4.2-69 

 Residential Noncarcinogenic Screening Evaluation for SWMU 13-002 

COPC 
EPC 

(mg/kg) 
Residential SSL* 

(mg/kg) HQ 

Antimony 1.75(U) 31.3 5.59E-02 

Barium 98.4 15,600 6.31E-03 

Perchlorate 0.00147 54.8 2.68E-05 

Selenium 1.91(U) 391 4.88E-03 

Acetone 0.00758 66,300 1.14E-07 

Methylene chloride 0.00533 409 1.30E-05 

Toluene 0.00104 5230 1.99E-07 

Trichloroethane[1,1,1-] 0.00176 14,400 1.22E-07 

Trichloroethene 0.00646 6.77 9.54E-04 

HI 0.07 

*SSLs from NMED (2015, 600915). 

 

Table H-4.2-70 

 Industrial Carcinogenic Screening Evaluation for AOC 16-003(p) 

COPC 
EPC 

(mg/kg) 
Industrial SSLa 

(mg/kg) Cancer Risk 

Bis(2-ethylhexyl)phthalate 6.34 1830 3.46E-08 

Butylbenzylphthalate 2.48 12,000b 2.07E-09 

Total Excess Cancer Risk 4E-08 
a SSLs from NMED (2015, 600915) unless otherwise noted. 
b EPA regional screening level from http://www.epa.gov/region06/6pd/rcra_c/pd-n/screen.htm. 

 



Supplemental Investigation Report for S-Site Aggregate Area 

H-271 

Table H-4.2-71 

 Industrial Noncarcinogenic Screening Evaluation for AOC 16-003(p) 

COPC 
EPC 

(mg/kg) 
Industrial SSLa 

(mg/kg) HQ 

Antimony 1.61 519 3.10E-03 

Copper 21.9 51,900 4.22E-04 

Lead 126 800 1.58E-01 

Nickel 36.4 25,700 1.42E-03 

Perchlorate 0.0917 908 1.01E-04 

Zinc 78.5 389,000 2.02E-04 

Acetone 0.0586 960,000 6.10E-08 

Butanone[2-] 0.00804 411,000 1.96E-08 

HMX 1.59 63,300 2.51E-05 

Methyl-2-pentanone[4-] 0.0108 81,600 1.32E-07 

TATB 1.23 32,000b,c 3.84E-05 

HI 0.2 
a SSLs from NMED (2015, 600915) unless otherwise noted. 
b EPA regional screening level from http://www.epa.gov/region06/6pd/rcra_c/pd-n/screen.htm. 
c Trinitrobenzene[1,3,5-] used as a surrogate based on structural similarity. 

 

Table H-4.2-72 

 Industrial Radionuclide Screening Evaluation for AOC 16-003(p) 

COPC 
EPC 

(pCi/g) 
Industrial SAL*  

(pCi/g) 
Dose 

(mrem/yr) 

Plutonium-239/240 0.0865 1200 1.80E-03 

Total Dose 0.002 

*SALs from LANL (2015, 600929). 

 

Table H-4.2-73 

 Residential Carcinogenic Screening Evaluation for AOC 16-003(p) 

COPC 
EPC 

(mg/kg) 
Residential SSLa 

(mg/kg) Cancer Risk 

Bis(2-ethylhexyl)phthalate 6.34 380 1.67E-07 

Butylbenzylphthalate 2.48 2800b 8.86E-09 

RDX 0.206 60.4 3.41E-08 

Total Excess Cancer Risk 2E-07 
a SSLs from NMED (2015, 600915) unless otherwise noted. 
b EPA regional screening level from http://www.epa.gov/region06/6pd/rcra_c/pd-n/screen.htm. 



Supplemental Investigation Report for S-Site Aggregate Area 

H-272 

Table H-4.2-74 

 Residential Noncarcinogenic Screening Evaluation for AOC 16-003(p) 

COPC 
EPC 

(mg/kg) 
Residential SSLa 

(mg/kg) HQ 

Antimony 1.61 31.3 5.14E-02 

Barium 131 15,600 8.39E-03 

Cobalt 3.56 23 1.55E-01 

Copper 13.9 3130 4.44E-03 

Lead 100 400 2.51E-01 

Nickel 25.2 1560 1.61E-02 

Perchlorate 0.0917 54.8 1.67E-03 

Selenium 0.66 391 1.69E-03 

Zinc 57.5 23,500 2.45E-03 

Acetone 0.0586 66,300 8.84E-07 

Butanone[2-] 0.00804 37,400 2.15E-07 

HMX 1.59 3850 4.13E-04 

Isopropyltoluene[4-] 0.00047 2360b 1.99E-07 

Methyl-2-pentanone[4-] 0.0108 5810 1.86E-06 

TATB 1.23 2200c,d 5.59E-04 

HI 0.5 
a SSLs from NMED (2015, 600915) unless otherwise noted. 
b Isopropylbenzene used as surrogate based on structural similarity. 
c EPA regional screening level from http://www.epa.gov/region06/6pd/rcra_c/pd-n/screen.htm. 
d Trinitrobenzene[1,3,5-] used as a surrogate based on structural similarity. 

 

Table H-4.2-75 

 Residential Radionuclide Screening Evaluation for AOC 16-003(p) 

COPC 
EPC 

(pCi/g) 
Residential SAL*  

(pCi/g) 
Dose 

(mrem/yr) 

Cesium-137 0.105 12 2.19E-01 

Plutonium-239/240 0.087 79 2.74E-02 

Total Dose 0.2 

*SALs from LANL (2015, 600929). 
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H-273 

Table H-4.2-76 

 Residential Noncarcinogenic Screening Evaluation for SWMU 16-004(d) 

COPC 
EPC 

(mg/kg) 
Residential SSLa 

(mg/kg) HQ 

Antimony 2.02(U) 31.3 6.45E-02 

Barium 51.6 15,600 3.31E-03 

Copper 4.32 3130 1.38E-03 

Mercury 0.117 23.5 4.98E-03 

Selenium 0.571 391 1.46E-03 

Acetone 0.00333 66,300 5.02E-08 

TATB 0.925 2200b,c 4.20E-04 

HI 0.08 
a SSLs from NMED (2015, 600915) unless otherwise noted. 
b EPA regional screening level from http://www.epa.gov/region06/6pd/rcra_c/pd-n/screen.htm. 
c Trinitrobenzene[1,3,5-] used as a surrogate based on structural similarity. 

 

Table H-4.2-77 

 Residential Radionuclide Screening Evaluation for SWMU 16-004(d) 

COPC 
EPC 

(pCi/g) 
Residential SAL*  

(pCi/g) 
Dose 

(mrem/yr) 

Cesium-137 0.0739 12 1.54E-01 

Total Dose 0.2 

*SALs from LANL (2015, 600929). 

 

Table H-4.2-78 

 Residential Carcinogenic Screening Evaluation for SWMU 16-004(f) 

COPC 
EPC 

(mg/kg) 
Residential SSL* 

(mg/kg) Cancer Risk 

Benzo(b)fluoranthene 0.0128 1.53 8.37E-08 

Total Excess Cancer Risk 8E-08 

*SSLs from NMED (2015, 600915). 
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H-274 

Table H-4.2-79 

 Residential Noncarcinogenic Screening Evaluation for SWMU 16-004(f) 

COPC 
EPC 

(mg/kg) 
Residential SSLa 

(mg/kg) HQ 

Antimony 1.22(U) 31.3 3.90E-02 

Barium 41.4 15,600 2.65E-03 

Copper 4.07 3130 1.30E-03 

Selenium 1.24(U) 391 3.17E-03 

Acetone 0.00445 66,300 6.71E-08 

Fluoranthene 0.0194 2320 8.36E-06 

Pyrene 0.0185 1740 1.06E-05 

TATB 0.504 2200b,c 2.29E-04 

HI 0.05 
a SSLs from NMED (2015, 600915) unless otherwise noted. 
b EPA regional screening level from http://www.epa.gov/region06/6pd/rcra_c/pd-n/screen.htm. 
c Trinitrobenzene[1,3,5-] used as a surrogate based on structural similarity. 

 

Table H-4.2-80 

 Industrial Noncarcinogenic Screening Evaluation for AOC 16-024(a) 

COPC 
EPC 

(mg/kg) 
Industrial SSLa 

(mg/kg) HQ 

Antimony 1.37(U) 519 2.64E-03 

Benzoic acid 0.624 3,300,000b 1.89E-07 

Cobalt 9.81 350 2.80E-02 

Isopropyltoluene[4-] 0.000681 14,200c 4.80E-08 

Perchlorate 0.000645 908 7.10E-07 

HI 0.03 
a SSLs from NMED (2015, 600915) unless otherwise noted. 
b EPA regional screening level from http://www.epa.gov/region06/6pd/rcra_c/pd-n/screen.htm. 
c Isopropylbenzene used as a surrogate based on structural similarity. 

 

Table H-4.2-81 

 Industrial Radionuclide Screening Evaluation for AOC 16-024(a) 

COPC 
EPC 

(mg/kg) 
Industrial SAL*  

(pCi/g) 
Dose 

(mrem/yr) 

Plutonium-239/240 0.06 1200 1.24E-03 

Total Dose 0.001 

*SALs from LANL (2015, 600929). 
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H-275 

Table H-4.2-82 

 Residential Noncarcinogenic Screening Evaluation for AOC 16-024(a) 

COPC 
EPC 

(mg/kg) 
Residential SSLa 

(mg/kg) HQ 

Aluminum 10,800 78,000 1.38E-01 

Antimony 1.37(U) 31.3 4.38E-02 

Barium 138 15,600 8.83E-03 

Cobalt 6.17 23b 2.68E-01 

Copper 8 3130 2.56E-03 

Nickel 7.82 1560 5.01E-03 

Perchlorate 0.00301 54.8 5.49E-05 

Selenium 1.46(U) 391 3.73E-03 

Vanadium 25.5 394 6.48E-02 

Benzoic acid 0.624 250,000b 2.50E-06 

Butanone[2-] 0.00258 37,400 6.90E-08 

Isopropyltoluene[4-] 0.000681 2360c 2.89E-07 

HI 0.5 
a SSLs from NMED (2015, 600915) unless otherwise noted. 
b EPA regional screening level from http://www.epa.gov/region06/6pd/rcra_c/pd-n/screen.htm. 
c Isopropylbenzene used as a surrogate based on structural similarity. 

 

Table H-4.2-83 

 Residential Radionuclide Screening Evaluation for AOC 16-024(a) 

COPC 
EPC 

(pCi/g) 
Residential SAL*  

(pCi/g) 
Dose 

(mrem/yr) 

Cesium-137 0.549 12 1.14E+00 

Plutonium-239/240 0.0597 79 1.89E-02 

Total Dose 1 

*SALs from LANL (2015, 600929). 

 

Table H-4.2-84 

 Industrial Noncarcinogenic Screening Evaluation for AOC 16-024(u) 

COPC 
EPC 

(mg/kg) 
Industrial SSL* 

(mg/kg) HQ 

Antimony 1.17(UJ) 519 2.25E-03 

Acetone 0.00279 960,000 2.91E-09 

Dibenzofuran 0.484 1000 4.84E-04 

Methylene chloride 0.00259 5130 5.05E-07 

Perchlorate 0.00101 908 1.11E-06 

HI 0.003 

*SSLs from NMED (2015, 600915). 



Supplemental Investigation Report for S-Site Aggregate Area 

H-276 

Table H-4.2-85 

 Residential Carcinogenic Screening Evaluation for AOC 16-024(u) 

COPC 
EPC 

(mg/kg) 
Residential SSLa 

(mg/kg) Cancer Risk 

Aniline 0.178 930b 1.91E-09 

Isophorone 0.562 5610 1.00E-09 

Nitroso-di-n-propylamine[N-] 0.209 0.76b 2.75E-06 

Total Excess Cancer Risk 3E-06 
a SSLs from NMED (2015, 600915) unless otherwise noted. 
b EPA regional screening level from http://www.epa.gov/region06/6pd/rcra_c/pd-n/screen.htm. 

 

Table H-4.2-86 

 Residential Noncarcinogenic Screening Evaluation for AOC 16-024(u) 

COPC 
EPC 

(mg/kg) 
Residential SSLa 

(mg/kg) HQ 

Antimony 1.17(UJ) 31.3 3.74E-02 

Perchlorate 0.00107 54.8 1.95E-05 

Acetone 0.00279 66,300 4.21E-08 

Dibenzofuran 0.484 72 6.72E-03 

Dimethylphthalate 0.263 6160b 4.27E-05 

Dinitro-2-methylphenol[4,6-] 0.277 4.93 5.62E-02 

Methylene chloride 0.00259 409 6.33E-06 

HI 0.1 
a SSLs from NMED (2015, 600915) unless otherwise noted. 
b SSL calculated using an oral subchronic reference value from PPRTV (EPA 2007, 600228). 

 

Table H-4.2-87 

 Industrial Carcinogenic Screening Evaluation for SWMU 16-025(d2) 

COPC 
EPC 

(mg/kg) 
Industrial SSL* 

(mg/kg) Cancer Risk 

Dibromoethane[1,2-] 0.000953 3.31 2.88E-09 

Pentachlorophenol 0.324 44.5 7.28E-08 

Total Excess Cancer Risk 8E-08 

*SSLs from NMED (2015, 600915). 
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H-277 

Table H-4.2-88 

 Industrial Noncarcinogenic Screening Evaluation for SWMU 16-025(d2) 

COPC 
EPC 

(mg/kg) 
Industrial SSLa 

(mg/kg) HQ 

Antimony 1.34(U) 519 2.58E-03 

Perchlorate 0.00103 908 1.13E-06 

Butanone[2-] 0.00458 411,000 1.11E-08 

Isopropyltoluene[4-] 0.000592 14,200b 4.17E-08 

Methylene chloride 0.00285 5130 5.56E-07 

TATB 1.32 32,000c,d 4.13E-05 

HI 0.003 
a SSLs from NMED (2015, 600915). 
b Isopropylbenzene used as a surrogate based on structural similarity. 
c EPA regional screening level from http://www.epa.gov/region06/6pd/rcra_c/pd-n/screen.htm. 
d Trinitrobenzene[1,3,5-] used as surrogate based on structural similarity. 

 

 

Table H-4.2-89 

 Residential Carcinogenic Screening Evaluation for SWMU 16-025(d2) 

COPC 
EPC 

(mg/kg) 
Residential SSL* 

(mg/kg) Cancer Risk 

Dibromoethane[1,2-] 0.000953 0.672 1.42E-08 

Pentachlorophenol 0.324 9.85 3.29E-07 

Total Excess Cancer Risk 3E-07 

*SSLs from NMED (2015, 600915). 

 

Table H-4.2-90 

 Residential Noncarcinogenic Screening Evaluation for SWMU 16-025(d2) 

COPC 
EPC 

(mg/kg) 
Residential SSLa 

(mg/kg) HQ 

Antimony 1.34(U) 31.3 4.28E-02 

Perchlorate 0.00103 54.8 1.88E-05 

Butanone[2-] 0.00458 37,400 1.22E-07 

Isopropyltoluene[4-] 0.000592 2360b 2.51E-07 

Methylene chloride 0.00285 409 6.97E-06 

TATB 1.32 780c,d 1.69E-03 

HI 0.04 
a SALs from LANL (2015, 600929-02) unless otherwise noted. 
b Isopropylbenzene used as a surrogate based on structural similarity. 
c EPA regional screening level from http://www.epa.gov/region06/6pd/rcra_c/pd-n/screen.htm. 
d 1,3,5-Trinitrotbenzene used as a surrogate based on structural similarity. 
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H-278 

Table H-4.2-91 

 Residential Radionuclide Screening Evaluation for SWMU 16-025(d2) 

COPC 
EPC 

(pCi/g) 
Residential SAL*  

(pCi/g) 
Dose 

(mrem/yr) 

Cesium-137 0.147 12 3.06E-01 

Total Dose 0.3 

*SALs from LANL (2015, 600929). 

 

Table H-4.2-92 

 Industrial Carcinogenic Screening Evaluation for SWMU 16-029(h) 

COPC 
EPC 

(mg/kg) 
Industrial SSL* 

(mg/kg) Cancer Risk 

Bis(2-ethylhexyl)phthalate 0.128 1830 6.99E-10 

Total Excess Cancer Risk 7E-10 

*SSLs from NMED (2015, 600915). 

 

Table H-4.2-93 

 Industrial Noncarcinogenic Screening Evaluation for SWMU 16-029(h) 

COPC 
EPC 

(mg/kg or pCi/g) 
Industrial SSLa 

(mg/kg) HQ 

Antimony 3.26 519 6.28E-03 

Cadmium 0.238 1110 2.14E-04 

Copper 21 51,900 4.04E-04 

Lead 44.7 800 5.58E-02 

Mercury 0.356 389 9.15E-04 

Perchlorate 0.000729 908 8.03E-07 

Silver 0.63 6490 9.71E-05 

Acetone 0.00198 960,000 2.06E-09 

Benzoic acid 0.734 3,300,000b 2.22E-07 

Di-n-butylphthalate 0.582 91,600 6.35E-06 

Isopropyltoluene[4-] 0.000704 14,200c 4.96E-08 

Methylene chloride 0.00317 5130 6.18E-07 

TATB  7.06 32,000b,d 2.21E-04 

Trimethylbenzene[1,2,4-] 0.000892 240b 3.72E-06 

Tris(o-cresyl)phosphate 0.329 56,000b,e 5.88E-06 

HI 0.06 
a SSLs from NMED (2015, 600915) unless otherwise noted. 
b EPA regional screening level from http://www.epa.gov/region06/6pd/rcra_c/pd-n/screen.htm. 
c Isopropylbenzene used as a surrogate based on structural similarity. 
d Trinitrobenzene[1,3,5-] used as a surrogate based on structural similarity. 
e Tricresyl phosphate used as a surrogate based on structural similarity. 
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H-279 

Table H-4.2-94 

 Industrial Radionuclide Screening Evaluation for SWMU 16-029(h) 

COPC 
EPC 

(pCi/g) 
Industrial SAL*  

(pCi/g) 
Dose 

(mrem/yr) 

Americium-241 0.0246 1000 6.15E-04 

Total Dose 0.0006 

*SALs from LANL (2015, 600929). 

 

Table H-4.2-95 

 Residential Carcinogenic Screening Evaluation for SWMU 16-029(h) 

COPC 
EPC 

(mg/kg) 
Residential SSL* 

(mg/kg) Cancer Risk 

Arsenic 2.82 4.25 6.64E-06 

Bis(2-ethylhexyl)phthalate 0.128 380 3.37E-09 

RDX 23.9 60.4 3.96E-06 

Total Excess Cancer Risk 1E-05 

*SSLs from NMED (2015, 600915). 
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H-280 

Table H-4.2-96 

 Residential Noncarcinogenic Screening Evaluation for SWMU 16-029(h) 

COPC 
EPC 

(mg/kg) 
Residential SSLa 

(mg/kg) HQ 

Antimony 3.26 31.3 1.04E-01 

Barium 87.3 15,600 5.60E-03 

Cadmium 0.221 70.5 3.13E-03 

Copper 15.8 3130 5.04E-03 

Lead 25.2 400 6.30E-02 

Mercury 0.182 23.5 7.74E-03 

Perchlorate 0.00115 54.8 2.10E-05 

Selenium 1.39(U) 391 3.55E-03 

Silver 0.55 391 1.41E-03 

Acetone 0.0048 66,300 7.24E-08 

Benzoic acid 0.734 250,000b 2.94E-06 

Butanone[2-] 0.00824 37,400 2.20E-07 

Di-n-butylphthalate 0.582 6160 9.45E-05 

HMX 47.2 3850 1.23E-02 

Isopropyltoluene[4-] 0.000704 2360c 2.98E-07 

Methylene chloride 0.0035 409 8.56E-06 

TATB 0.984 780b,d 1.26E-03 

Trimethylbenzene[1,2,4-] 0.000892 58b 1.54E-05 

Tris(o-cresyl)phosphate 0.329 5800b,e 5.67E-05 

HI 0.2 
a SSLs from NMED (2015, 600915) unless otherwise noted. 
b EPA regional screening level from http://www.epa.gov/region06/6pd/rcra_c/pd-n/screen.htm. 
c Isopropylbenzene used as a surrogate based on structural similarity. 
d 1,3,5-Trinitrotbenzene used as a surrogate based on structural similarity. 
e Tricresyl phosphate used as a surrogate based on structural similarity. 

 

Table H-4.2-97 

 Residential Radionuclide Screening Evaluation for SWMU 16-029(h) 

COPC 
EPC 

(pCi/g) 
Residential SAL*  

(pCi/g) 
Dose 

(mrem/yr) 

Americium-241 0.0246 83 7.41E-03 

Cesium-137 0.346 12 7.21E-01 

Total Dose 0.7 

*SALs from LANL (2015, 600929). 
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H-281 

Table H-4.2-98 

 Industrial Carcinogenic Screening Evaluation for SWMU 16-031(h) 

COPC 
EPC 

(mg/kg) 
Industrial SSL* 

(mg/kg) Cancer Risk 

Bis(2-ethylhexyl)phthalate 0.193 1830 1.05E-09 

Total Excess Cancer Risk 1E-09 

*SSLs from NMED (2015, 600915). 

 

Table H-4.2-99 

 Industrial Noncarcinogenic Screening Evaluation for SWMU 16-031(h) 

COPC 
EPC 

(mg/kg) 
Industrial SSLa 

(mg/kg) HQ 

Antimony 2.5 519 4.82E-03 

Copper 28.3 51,900 5.45E-04 

Lead 35.9 800 4.49E-02 

Mercury 0.632 389 1.62E-03 

Silver 1.5 6490 2.31E-04 

Diethylphthalate 0.037 733,000 5.05E-08 

HMX 0.057 63,300 9.00E-07 

TATB 1.54 12,000b,c 1.28E-04 

HI 0.05 
a SSLs from NMED (2015, 600915) unless otherwise noted. 
b EPA regional screening level from http://www.epa.gov/region06/6pd/rcra_c/pd-n/screen.htm. 
c 1,3,5-Trinitrotbenzene used as a surrogate based on structural similarity. 

 

Table H-4.2-100 

 Residential Carcinogenic Screening Evaluation for SWMU 16-031(h) 

COPC 
EPC 

(mg/kg) 
Residential SSL* 

(mg/kg) Cancer Risk 

Bis(2-ethylhexyl)phthalate 0.193 380 5.08E-09 

Total Excess Cancer Risk 5E-09 

*SSLs from NMED (2015, 600915). 
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H-282 

Table H-4.2-101 

 Residential Noncarcinogenic Screening Evaluation for SWMU 16-031(h) 

COPC 
EPC 

(mg/kg) 
Residential SSLa 

(mg/kg) HQ 

Aluminum 5440 78,000 6.98E-02 

Antimony 4.5 31.3 1.44E-01 

Barium 110 15,600 7.03E-03 

Copper 17.4 3130 5.54E-03 

Lead 21.4 400 5.35E-02 

Mercury 0.37 23.5 1.57E-02 

Perchlorate 0.00079 54.8 1.44E-05 

Selenium 1.6 391 4.09E-03 

Silver 0.787 391 2.01E-03 

Diethylphthalate 0.037 49,300 7.51E-07 

HMX 0.154 3850 4.00E-05 

TATB 1.54 780b,c 1.97E-03 

HI 0.3 
a SSLs from NMED (2015, 600915) unless otherwise noted. 
b EPA regional screening level from http://www.epa.gov/region06/6pd/rcra_c/pd-n/screen.htm. 
c 1,3,5-Trinitrotbenzene used as a surrogate based on structural similarity. 

 

Table H-4.2-102 

 Industrial Carcinogenic Screening Evaluation for AOC C-16-050 

COPC 
EPC 

(mg/kg) 
Industrial SSLa 

(mg/kg) Cancer Risk 

Aniline 0.082 4100b 2.00E-10 

Total Excess Cancer Risk 2E-10 
a SSLs from NMED (2015, 600915) unless otherwise noted. 
b EPA regional screening level from http://www.epa.gov/region06/6pd/rcra_c/pd-n/screen.htm. 

 



Supplemental Investigation Report for S-Site Aggregate Area 

H-283 

Table H-4.2-103 

 Industrial Noncarcinogenic Screening Evaluation for AOC C-16-050 

COPC 
EPC 

(mg/kg) 
Industrial SSLa 

(mg/kg) HQ 

Antimony 1.24(UJ) 519 2.39E-03 

Perchlorate 0.000829 908 9.13E-07 

Dibenzofuran 1.27 1000b 1.27E-03 

Isopropyltoluene[4-] 0.000502 14,200c 3.54E-08 

Trimethylbenzene[1,2,4-] 0.000973 240b 4.05E-06 

Trimethylbenzene[1,3,5-] 0.000407  12,000b 3.39E-08 

HI 0.004 
a SSLs from NMED (2015, 600915) unless otherwise noted. 
b EPA regional screening level from http://www.epa.gov/region06/6pd/rcra_c/pd-n/screen.htm. 
c Isopropylbenzene used as a surrogate based on structural similarity. 

 

Table H-4.2-104 

 Residential Carcinogenic Screening Evaluation for AOC C-16-050 

COPC 
EPC 

(mg/kg) 
Residential SSLa 

(mg/kg) Cancer Risk 

Aniline 0.082 930b 8.82E-10 

Total Excess Cancer Risk 9E-10 
a SSLs from NMED (2015, 600915) unless otherwise noted. 
b EPA regional screening level from http://www.epa.gov/region06/6pd/rcra_c/pd-n/screen.htm. 

 

Table H-4.2-105 

 Residential Noncarcinogenic Screening Evaluation for AOC C-16-050 

COPC 
EPC 

(mg/kg) 
Residential SSLa 

(mg/kg) HQ 

Antimony 1.24(UJ) 31.3 3.96E-02 

Perchlorate 0.000829 54.8 1.51E-05 

Selenium 1.3 391 3.32E-03 

Acetone 0.027 66,300 4.07E-07 

Dibenzofuran 1.27 72b 1.76E-02 

Isopropyltoluene[4-] 0.000502 2360c 2.13E-07 

Trimethylbenzene[1,2,4-] 0.000973 58b 1.68E-05 

Trimethylbenzene[1,3,5-] 0.000407 780b 5.22E-07 

HI 0.06 
a SSLs from NMED (2015, 600915) unless otherwise noted. 
b EPA regional screening level from http://www.epa.gov/region06/6pd/rcra_c/pd-n/screen.htm. 
c Isopropylbenzene used as a surrogate based on structural similarity. 

 



Supplemental Investigation Report for S-Site Aggregate Area 

H-284 

Table H-4.2-106 

 Industrial Carcinogenic Screening Evaluation for AOC C-16-060 

COPC 
EPC 

(mg/kg) 
Industrial SSLa 

(mg/kg) Cancer Risk 

Aniline 0.15 4100b 3.66E-10 

Total Excess Cancer Risk 4E-10 
a SSLs from NMED (2015, 600915) unless otherwise noted. 
b EPA regional screening level from http://www.epa.gov/region06/6pd/rcra_c/pd-n/screen.htm. 

 

Table H-4.2-107 

 Industrial Noncarcinogenic Screening Evaluation for AOC C-16-060 

COPC 
EPC 

(mg/kg) 
Industrial SSLa 

(mg/kg) HQ 

Antimony 1.2(U) 519 2.31E-03 

Perchlorate 0.00164 908 1.81E-06 

Benzoic acid 0.55 3,300,000b 1.67E-07 

Dibenzofuran 0.274 1000b 2.74E-04 

Methylene chloride 0.00276 5130 5.38E-07 

HI 0.003 
a SSLs from NMED (2015, 600915) unless otherwise noted. 
b EPA regional screening level from http://www.epa.gov/region06/6pd/rcra_c/pd-n/screen.htm. 

 

Table H-4.2-108 

 Residential Carcinogenic Screening Evaluation for AOC C-16-060 

COPC 
EPC 

(mg/kg) 
Residential SSLa 

(mg/kg) Cancer Risk 

Aniline 0.15 930b 1.61E-09 

Total Excess Cancer Risk 2E-09 
a SSLs from NMED (2015, 600915) unless otherwise noted. 
b EPA regional screening level from http://www.epa.gov/region06/6pd/rcra_c/pd-n/screen.htm. 

 



Supplemental Investigation Report for S-Site Aggregate Area 

H-285 

Table H-4.2-109 

 Residential Noncarcinogenic Screening Evaluation for AOC C-16-060 

COPC 
EPC 

(mg/kg) 
Residential SSLa 

(mg/kg) HQ 

Antimony 1.2(U) 31.3 3.83E-02 

Perchlorate 0.00164 54.8 2.99E-05 

Acetone 0.00272 66,300 4.10E-08 

Benzoic acid 0.55 250,000b 2.20E-06 

Dibenzofuran 0.274 72b 3.81E-03 

Methylene chloride 0.00276 409 6.75E-06 

HI 0.04 
a SSLs from NMED (2015, 600915) unless otherwise noted. 
b EPA regional screening level from http://www.epa.gov/region06/6pd/rcra_c/pd-n/screen.htm. 

 

Table H-4.2-110 

 Residential Radionuclide Screening Evaluation for AOC C-16-060 

COPC 
EPC 

(pCi/g) 
Residential SAL*  

(pCi/g) 
Dose 

(mrem/yr) 

Cesium-137 0.5 12 1.04E+00 

Total Dose 1 

*SALs from LANL (2015, 600929). 

 

Table H-4.2-111 

 Industrial Carcinogenic Screening Evaluation for SWMU 16-001(e) 

COPC 
EPC 

(mg/kg) 
Industrial SSL* 

(mg/kg) Cancer Risk 

RDX 0.115 311 3.70E-09 

Total Excess Cancer Risk 4E-09 

*SSLs from NMED (2015, 600915). 

 

Table H-4.2-112 

 Industrial Noncarcinogenic Screening Evaluation for SWMU 16-001(e) 

COPC 
EPC 

(mg/kg) 
Industrial SSLa 

(mg/kg) HQ 

Antimony 1.18(U) 519 2.27E-03 

Copper 27.8 51,900 5.36E-04 

Mercury 2.13 389 5.48E-03 

Zinc 67.1 389,000 1.72E-04 

Amino-2,6-dinitrotoluene[4-] 0.579 2300b 2.52E-04 

Amino-4,6-dinitrotoluene[2-] 0.169 2300b 7.35E-05 

HI 0.009 
a SSLs from NMED (2015, 600915) unless otherwise noted. 
b EPA regional screening level from http://www.epa.gov/region06/6pd/rcra_c/pd-n/screen.htm. 



Supplemental Investigation Report for S-Site Aggregate Area 

H-286 

Table H-4.2-113 

 Residential Carcinogenic Screening Evaluation for SWMU 16-001(e) 

COPC 
EPC 

(mg/kg) 
Residential SSL* 

(mg/kg) Cancer Risk 

Bis(2-ethylhexyl)phthalate 0.089 380 2.34E-09 

Dichloroethane[1,1-] 0.0971 78.6 1.24E-08 

Ethylbenzene 0.000411 75.1 5.47E-11 

RDX 0.371 60.4 6.14E-08 

Total Excess Cancer Risk 8E-08 

*SSLs from NMED (2015, 600915). 

 

Table H-4.2-114 

 Residential Noncarcinogenic Screening Evaluation for SWMU 16-001(e) 

COPC 
EPC 

(mg/kg) 
Residential SSLa 

(mg/kg) HQ 

Antimony 1.18(U) 31.3 3.77E-02 

Barium 265 15,600 1.70E-02 

Copper 27.8 3130 8.88E-03 

Mercury 3.04 23.5 1.29E-01 

Selenium 1.19(U) 391 3.04E-03 

Zinc 165 23,500 7.02E-03 

Amino-2,6-dinitrotoluene[4-] 0.579 150b 3.86E-03 

Amino-4,6-dinitrotoluene[2-] 0.693 150b 4.62E-03 

Dibenzofuran 0.191 72b 2.65E-03 

Dichloroethene[1,1-] 0.784 440 1.78E-03 

TATB 0.511 780b,c 6.55E-04 

Tetrachloroethene 0.00141 111 1.27E-05 

Toluene 0.00929 5230 1.78E-06 

Trichloroethane[1,1,1-] 8.77 14,400 6.09E-04 

Trichloroethene 0.00738 6.77 1.09E-03 

Trimethylbenzene[1,2,4-] 0.000726 58b 1.25E-05 

Trimethylbenzene[1,3,5-] 0.000453 780b 5.81E-07 

TNT 0.804 36 2.23E-02 

Xylene[1,2-] 0.000397 805 4.93E-07 

Xylene[1,3-]+Xylene[1,4-] 0.000648 871d 7.44E-07 

HI 0.2 
a SSLs from NMED (2015, 600915) unless otherwise noted. 
b EPA regional screening level from http://www.epa.gov/region06/6pd/rcra_c/pd-n/screen.htm.  
c 1,3,5-Trinitrotbenzene used as a surrogate based on structural similarity. 
d Xylenes used as a surrogate based on structural similarity. 

 



Supplemental Investigation Report for S-Site Aggregate Area 

H-287 

Table H-4.2-115 

 Residential Carcinogenic Screening Evaluation for SWMU 16-003(d) 

COPC 
EPC 

(mg/kg) 
Residential SSL* 

(mg/kg) Cancer Risk 

RDX 2.51 60.4 4.16E-07 

Total Excess Cancer Risk 4E-07 

*SSLs from NMED (2015, 600915). 

 

Table H-4.2-116 

 Residential Noncarcinogenic Screening Evaluation for SWMU 16-003(d) 

COPC 
EPC 

(mg/kg) 
Residential SSL* 

(mg/kg) HQ 

Antimony 1.17(U) 31.3 3.74E-02 

Selenium 1.4 391 3.58E-03 

Acetone 0.16 66,300 2.41E-06 

HMX 1.08 3850 2.81E-04 

TNT 0.127 36 3.53E-03 

HI 0.04 

*SSLs from NMED (2015, 600915). 

 

Table H-4.2-117 

 Residential Carcinogenic Screening Evaluation for SWMU 16-003(e) 

COPC 
EPC 

(mg/kg) 
Residential SSL* 

(mg/kg) Cancer Risk 

Bis(2-ethylhexyl)phthalate 0.81 380 2.13E-08 

RDX 0.271 60.4 4.49E-08 

Total Excess Cancer Risk 7E-08 

*SSLs from NMED (2015, 600915). 
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H-288 

Table H-4.2-118 

 Residential Noncarcinogenic Screening Evaluation for SWMU 16-003(e) 

COPC 
EPC 

(mg/kg) 
Residential SSLa 

(mg/kg) HQ 

Antimony 5.7(U) 31.3 1.82E-01 

Barium 131 15,600 8.40E-03 

Cobalt 16.2 23b 7.04E-01 

Copper 196 3130 6.26E-02 

Cyanide (Total) 1.2(U) 11.2 1.07E-01 

Nickel 49.7 1560 3.19E-02 

Selenium 0.79 391 2.02E-03 

Zinc 108 23,500 4.60E-03 

HMX 0.341 3850 8.86E-05 

Methylene chloride 0.004 409 9.78E-06 

HI 1 
a SSLs from NMED (2015, 600915) unless otherwise noted. 
b EPA regional screening level from http://www.epa.gov/region06/6pd/rcra_c/pd-n/screen.htm. 

 

Table H-4.2-119 

 Residential Carcinogenic Screening Evaluation for SWMU 16-003(f) 

COPC 
EPC 

(mg/kg or pCi/g) 
Residential SSL* 

(mg/kg) Cancer Risk 

Arsenic 9.61 4.25 2.26E-05 

Chromium (Total) 38.3 96.6 3.96E-06 

Bis(2-ethylhexyl)phthalate 0.168 380 4.42E-09 

RDX 0.66 60.4 1.09E-07 

Total Excess Cancer Risk 3E-05 

*SSLs from NMED (2015, 600915). 
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H-289 

Table H-4.2-120 

 Residential Noncarcinogenic Screening Evaluation for SWMU 16-003(f) 

COPC 
EPC 

(mg/kg) 
Residential SSLa 

(mg/kg) HQ 

Antimony 1.68(U) 31.3 5.37E-02 

Barium 470 15,600 3.01E-02 

Cobalt 32.7 23b 1.42E+00 

Lead 29.3 400 7.33E-02 

Selenium 1.22(U) 391 3.12E-03 

Thallium 4.78 0.782 6.11E+00 

Acetone 0.0101 66,300 1.52E-07 

Amino-2,6-dinitrotoluene[4-] 0.122 150b 8.13E-04 

HMX 0.475 3850 1.23E-04 

Trinitrobenzene[1,3,5-] 0.165 2200b 7.50E-05 

TNT 0.443 36 1.23E-02 

Xylene[1,2-] 0.000398 805 4.94E-07 

HI 8 
a SSLs from NMED (2015, 600915) unless otherwise noted. 
b EPA regional screening level from http://www.epa.gov/region06/6pd/rcra_c/pd-n/screen.htm. 

 

Table H-4.2-121 

 Residential Carcinogenic Screening Evaluation for SWMU 16-003(g) 

COPC 
EPC 

(mg/kg) 
Residential SSL* 

(mg/kg) Cancer Risk 

Bis(2-ethylhexyl)phthalate 0.0981 380 2.58E-09 

Total Excess Cancer Risk 3E-09 

*SSLs from NMED (2015, 600915). 

 

Table H-4.2-122 

 Residential Noncarcinogenic Screening Evaluation for SWMU 16-003(g) 

COPC 
EPC 

(mg/kg) 
Residential SSLa 

(mg/kg) HQ 

Antimony 1.25(U) 31.3 3.99E-02 

Barium 562 15,600 3.60E-02 

Selenium 1.14(U) 391 2.92E-03 

Methylene chloride 0.00281 409 6.87E-06 

Trimethylbenzene[1,2,4-] 0.00228 58b 3.93E-05 

Trimethylbenzene[1,3,5-] 0.000641 780b 8.22E-07 

Xylene[1,2-] 0.000538 805 6.68E-07 

Xylene[1,3-]+Xylene[1,4-] 0.000878 871c 1.01E-06 

HI 0.08 
a SSLs from NMED (2015, 600915) unless otherwise noted. 
b EPA regional screening level from http://www.epa.gov/region06/6pd/rcra_c/pd-n/screen.htm. 
c Xylenes used as a surrogate based on structural similarity. 



Supplemental Investigation Report for S-Site Aggregate Area 

H-290 

Table H-4.2-123 

 Industrial Carcinogenic Screening Evaluation for SWMU 16-026(b) 

COPC 
EPC 

(mg/kg) 
Industrial SSLa 

(mg/kg) Cancer Risk 

Bis(2-ethylhexyl)phthalate 0.28 1830 1.53E-09 

Dinitrotoluene[2,4-] 0.12 82.3 1.46E-08 

Nitroaniline[4-] 0.68 1200b 5.67E-09 

RDX 0.512 311 1.65E-08 

Total Excess Cancer Risk 4E-08 
a SSLs from NMED (2015, 600915) unless otherwise noted. 
b EPA regional screening level from http://www.epa.gov/region06/6pd/rcra_c/pd-n/screen.htm. 

 

Table H-4.2-124 

 Industrial Noncarcinogenic Screening Evaluation for SWMU 16-026(b) 

COPC 
EPC 

(mg/kg) 
Industrial SSLa 

(mg/kg) HQ 

Antimony 5.6(U) 519 1.08E-02 

Barium 998 255,000 3.91E-03 

Cyanide (Total) 0.141 63.3 2.23E-03 

Uranium 3.86 3880 9.95E-04 

Acetone 0.011 960,000 1.15E-08 

Amino-2,6-dinitrotoluene[4-] 0.237 2300b 1.03E-04 

Amino-4,6-dinitrotoluene[2-] 0.286 2300b 1.24E-04 

Benzoic acid 0.14 3,300,000b 4.24E-08 

Di-n-butylphthalate 0.08 91,600 8.73E-07 

Dibenzofuran 0.268 1000b 2.68E-04 

HMX 320 63,300 5.06E-03 

TNT 0.312 573 5.45E-04 

HI 0.02 
a SSLs from NMED (2015, 600915) unless otherwise noted. 
b EPA regional screening level from http://www.epa.gov/region06/6pd/rcra_c/pd-n/screen.htm. 

 



Supplemental Investigation Report for S-Site Aggregate Area 

H-291 

Table H-4.2-125 

 Residential Carcinogenic Screening Evaluation for SWMU 16-026(b) 

COPC 
EPC 

(mg/kg) 
Residential SSLa 

(mg/kg) Cancer Risk 

Chromium (Total) 12.9 96.6 1.33E-06 

Bis(2-ethylhexyl)phthalate 0.28 380 7.37E-09 

Dinitrotoluene[2,4-] 0.12 17.1 7.02E-08 

Nitroaniline[4-] 0.68 270b 2.52E-08 

RDX 0.512 60.4 8.48E-08 

Total Excess Cancer Risk 2E-06 
a SSLs from NMED (2015, 600915) unless otherwise noted. 
b EPA regional screening level from http://www.epa.gov/region06/6pd/rcra_c/pd-n/screen.htm. 

 

Table H-4.2-126 

 Residential Noncarcinogenic Screening Evaluation for SWMU 16-026(b) 

COPC 
EPC 

(mg/kg) 
Residential SSLa 

(mg/kg) HQ 

Antimony 5.6(U) 31.3 1.79E-01 

Barium 552 15,600 3.54E-02 

Cyanide (Total) 0.647 11.2 5.78E-02 

Selenium 0.27 391 6.91E-04 

Uranium 3.86 234 1.65E-02 

Acetone 0.011 66,300 1.66E-07 

Amino-2,6-dinitrotoluene[4-] 0.237 150b 1.58E-03 

Amino-4,6-dinitrotoluene[2-] 0.239 150b 1.59E-03 

Benzoic acid 0.14 250,000b 5.60E-07 

Di-n-butylphthalate 0.08 6160 1.30E-05 

Dibenzofuran 0.268 72b 3.72E-03 

HMX 109 3850 2.83E-02 

TNT 0.312 36 8.67E-03 

HI 0.03 
a SSLs from NMED (2015, 600915) unless otherwise noted. 
b EPA regional screening level from http://www.epa.gov/region06/6pd/rcra_c/pd-n/screen.htm. 

 

Table H-4.2-127 

 Industrial Carcinogenic Screening Evaluation for SWMU 16-026(c) 

COPC 
EPC 

(mg/kg) 
Industrial SSL* 

(mg/kg) Cancer Risk 

RDX 0.242 311 7.78E-09 

Total Excess Cancer Risk 8E-09 

*SSLs from NMED (2015, 600915). 



Supplemental Investigation Report for S-Site Aggregate Area 

H-292 

Table H-4.2-128 

 Industrial Noncarcinogenic Screening Evaluation for SWMU 16-026(c) 

COPC 
EPC 

(mg/kg) 
Industrial SSLa 

(mg/kg) HQ 

Antimony 6.1(U) 519 1.18E-02 

Barium 436 255,000 1.71E-03 

Cobalt 6.25 350b 1.79E-02 

Copper 30.5 51,900 5.87E-04 

Cyanide (Total) 0.157 63.3 2.48E-03 

Iron 13500 908,000 1.49E-02 

Lead 26.2 800 3.27E-02 

Nickel 6.58 25,700 2.56E-04 

Perchlorate 0.000732 908 8.06E-07 

Vanadium 20.1 6530 3.08E-03 

Zinc 107 389,000 2.76E-04 

Benzoic acid 0.082 3,300,000b 2.48E-08 

Dibenzofuran 0.043 1000b 4.30E-05 

HMX 29 63,300 4.58E-04 

Styrene 0.000484 51,300 9.43E-09 

HI 0.09 
a SSLs from NMED (2015, 600915) unless otherwise noted. 
b EPA regional screening level from http://www.epa.gov/region06/6pd/rcra_c/pd-n/screen.htm. 

 

Table H-4.2-129 

 Residential Carcinogenic Screening Evaluation for SWMU 16-026(c) 

COPC 
EPC 

(mg/kg) 
Residential SSL* 

(mg/kg) Cancer Risk 

Chromium (Total) 15.9 96.6 1.64E-06 

RDX 0.242 60.4 4.01E-08 

Total Excess Cancer Risk 2E-06 

*SSLs from NMED (2015, 600915). 
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H-293 

Table H-4.2-130 

 Residential Noncarcinogenic Screening Evaluation for SWMU 16-026(c) 

COPC 
EPC 

(mg/kg) 
Residential SSLa 

(mg/kg) HQ 

Antimony 6.5(U) 31.3 2.08E-01 

Barium 317 15,600 2.03E-02 

Cobalt 4.53 23b 1.97E-01 

Copper 14.6 3130 4.65E-03 

Cyanide (Total) 0.223 11.2 1.99E-02 

Iron 11900 54,800 2.17E-01 

Lead 19.4 400 4.85E-02 

Nickel 5.12 1560 3.28E-03 

Perchlorate 0.000732 54.8 1.34E-05 

Selenium 0.331 391 8.47E-04 

Vanadium 16.1 394 4.09E-02 

Zinc 78.2 23,500 3.33E-03 

Acetone 0.008 66,300 1.21E-07 

Benzoic acid 0.861 250,000b 3.44E-06 

Dibenzofuran 0.096 72b 1.33E-03 

HMX 29 3850 7.53E-03 

Styrene 0.000484 7260 6.67E-08 

TNT 0.133 36 3.69E-03 

HI 0.8 
a SSLs from NMED (2015, 600915) unless otherwise noted. 
b EPA regional screening level from http://www.epa.gov/region06/6pd/rcra_c/pd-n/screen.htm. 

 

Table H-4.2-131 

 Industrial Carcinogenic Screening Evaluation for SWMU 16-026(d) 

COPC 
EPC 

(mg/kg) 
Industrial SSL* 

(mg/kg) Cancer Risk 

Chromium (Total) 7.9 505 1.56E-07 

Bis(2-ethylhexyl)phthalate 0.111 1830 6.07E-10 

RDX 112 311 3.60E-06 

Total Excess Cancer Risk 4E-06 

*SSLs from NMED (2015, 600915). 
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H-294 

Table H-4.2-132 

 Industrial Noncarcinogenic Screening Evaluation for SWMU 16-026(d) 

COPC 
EPC 

(mg/kg) 
Industrial SSLa 

(mg/kg) HQ 

Antimony 2.22 519 4.28E-03 

Barium 295 255,000 1.16E-03 

Copper 15.9 51,900 3.06E-04 

Cyanide (Total) 0.299 63.3 4.72E-03 

Selenium 1.18(U) 6490 1.82E-04 

Zinc 100 389,000 2.58E-04 

Amino-2,6-dinitrotoluene[4-] 0.319 2300b 1.39E-04 

Amino-4,6-dinitrotoluene[2-] 0.738 2300b 3.21E-04 

Benzoic acid 0.15 3,300,000b 4.55E-08 

Dinitroaniline[3,5-] 0.366 32,000b,c 1.14E-05 

HMX 6.9 63,300 1.09E-04 

TNT 0.24 573 4.19E-04 

HI 0.01 
a SSLs from NMED (2015, 600915) unless otherwise noted. 
b EPA regional screening level from http://www.epa.gov/region06/6pd/rcra_c/pd-n/screen.htm. 
c Trinitrobenzene[1,3,5-] used as a surrogate based on structural similarity. 

 

Table H-4.2-133 

 Residential Carcinogenic Screening Evaluation for SWMU 16-026(d) 

COPC 
EPC 

(mg/kg) 
Residential SSL* 

(mg/kg) Cancer Risk 

Chromium (Total) 14.2 96.6 1.47E-06 

Bis(2-ethylhexyl)phthalate 0.111 380 2.92E-09 

RDX 13.1 60.4 2.17E-06 

Total Excess Cancer Risk 4E-06 

*SSLs from NMED (2015, 600915). 
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H-295 

Table H-4.2-134 

 Residential Noncarcinogenic Screening Evaluation for SWMU 16-026(d) 

COPC 
EPC 

(mg/kg) 
Residential SSLa 

(mg/kg) HQ 

Antimony 2.22 31.3 7.09E-02 

Barium 298 15,600 1.91E-02 

Copper 18.2 3130 5.80E-03 

Cyanide (Total) 0.299 11.2 2.67E-02 

Selenium 0.57 391 1.46E-03 

Zinc 100 23,500 4.27E-03 

Amino-2,6-dinitrotoluene[4-] 0.319 150b 2.13E-03 

Amino-4,6-dinitrotoluene[2-] 0.738 150b 4.92E-03 

Benzoic acid 0.15 250,000b 6.00E-07 

Di-n-butylphthalate 0.16 6160 2.60E-05 

Diethylphthalate 0.8 49,300 1.62E-05 

Dinitroaniline[3,5-] 0.366 2200b,c 1.66E-04 

HMX 6.9 3850 1.79E-03 

TNT 0.24 36 6.67E-03 

Xylene[1,3-]+Xylene[1,4-] 0.000377 871d 4.33E-07 

HI 0.1 
a SSLs from NMED (2015, 600915) unless otherwise noted. 
b EPA regional screening level from http://www.epa.gov/region06/6pd/rcra_c/pd-n/screen.htm. 
c Trinitrobenzene[1,3,5-] used as a surrogate based on structural similarity. 
d Xylenes used as surrogate based on structural similarity. 

 

Table H-4.2-135 

 Residential Radionuclide Screening Evaluation for SWMU 16-026(d) 

COPC 
EPC 

(pCi/g) 
Residential SAL* 

(pCi/g) 
Dose 

(mrem/yr) 

Cesium-137 0.134 12 2.79E-01 

Total Dose 0.3 

*SALs from LANL (2015, 600929). 

 

Table H-4.2-136 

 Industrial Carcinogenic Screening Evaluation for SWMU 16-026(e) 

COPC 
EPC 

(mg/kg) 
Industrial SSL* 

(mg/kg) Cancer Risk 

Bis(2-ethylhexyl)phthalate 1.4 1830 7.65E-09 

RDX 380 311 1.22E-05 

Total Excess Cancer Risk 1E-05 

*SSLs from NMED (2015, 600915). 



Supplemental Investigation Report for S-Site Aggregate Area 

H-296 

Table H-4.2-137 

 Industrial Noncarcinogenic Screening Evaluation for SWMU 16-026(e) 

COPC 
EPC 

(mg/kg) 
Industrial SSLa 

(mg/kg) HQ 

Antimony 6.5(U) 519 1.25E-02 

Barium 585 255,000 2.29E-03 

Cobalt 4.97 350b 1.42E-02 

Copper 8.17 51,900 1.57E-04 

Cyanide (Total) 0.244 63.3 3.85E-03 

Lead 24.2 400 3.02E-02 

Selenium 0.78 6490 1.20E-04 

Zinc 104 389,000 2.68E-04 

Amino-2,6-dinitrotoluene[4-] 0.179 2300b 7.78E-05 

Amino-4,6-dinitrotoluene[2-] 0.25 2300b 1.09E-04 

Dinitroaniline[3,5-] 0.0078 32,000b,c 2.44E-07 

HMX 45 63,300 7.11E-04 

Methylene chloride 0.00259 5130 5.05E-07 

Tetrachloroethene 0.000905 629 1.44E-06 

TNT 0.211 573 3.68E-04 

HI 0.06 
a SSLs from NMED (2015, 600915) unless otherwise noted. 
b EPA regional screening level from http://www.epa.gov/region06/6pd/rcra_c/pd-n/screen.htm. 
c Trinitrobenzene[1,3,5-] used as a surrogate based on structural similarity. 

 

Table H-4.2-138 

 Residential Carcinogenic Screening Evaluation for SWMU 16-026(e) 

COPC 
EPC 

(mg/kg or pCi/g) 
Residential SSL* 

(mg/kg) Cancer Risk 

Arsenic 3.66 4.25 8.62E-06 

Chromium (Total) 62.3 96.6 6.45E-06 

Bis(2-ethylhexyl)phthalate 1.4 380 3.68E-08 

RDX 41.2 60.4 6.82E-06 

Total Excess Cancer Risk 2E-05 

*SSLs from NMED (2015, 600915). 
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H-297 

Table H-4.2-139 

 Residential Noncarcinogenic Screening Evaluation for SWMU 16-026(e) 

COPC 
EPC 

(mg/kg) 
Residential SSLa 

(mg/kg) HQ 

Antimony 6.5(U) 31.3 2.08E-01 

Barium 392 15,600 2.51E-02 

Cobalt 211 23b 9.19E+00 

Copper 1440 3130 4.61E-01 

Cyanide (Total) 0.315 11.2 2.81E-02 

Lead 18.3 400 4.59E-02 

Nickel 291 1560 1.87E-01 

Selenium 0.93 391 2.38E-03 

Silver 23.1 391 5.91E-02 

Zinc 630 23,500 2.68E-02 

Acetone 0.0203 66,300 3.06E-07 

Amino-2,6-dinitrotoluene[4-] 0.153 150b 1.02E-03 

Amino-4,6-dinitrotoluene[2-] 0.118 150b 7.87E-04 

Diethylphthalate 0.12 49,300 2.43E-06 

Dinitroaniline[3,5-] 0.0078 2200b,c 3.55E-06 

HMX 13.3 3850 3.46E-03 

Methylene chloride 0.00377 409 9.22E-06 

Tetrachloroethene 0.000905 111 8.15E-06 

TNT 0.176 36 4.89E-03 

Xylene[1,3-]+Xylene[1,4-] 0.000427 871d 4.90E-07 

HI 10 
a SSLs from NMED (2015, 600915) unless otherwise noted. 
b EPA regional screening level from http://www.epa.gov/region06/6pd/rcra_c/pd-n/screen.htm. 
c Trinitrobenzene[1,3,5-] used as a surrogate based on structural similarity. 

d Xylenes used as surrogate based on structural similarity. 

 

Table H-4.2-140 

 Residential Radionuclide Screening Evaluation for SWMU 16-026(e) 

COPC 
EPC 

(pCi/g) 
Residential SAL*  

(pCi/g) 
Dose 

(mrem/yr) 

Plutonium-239/240 0.189 79 5.98E-02 

Total Dose 0.06 

*SALs from LANL (2015, 600929). 
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H-298 

Table H-4.2-141 

 Industrial Noncarcinogenic Screening Evaluation for SWMU 16-026(z) 

COPC 
EPC 

(mg/kg) 
Industrial SSL* 

(mg/kg) HQ 

Antimony 1.08(U) 519 2.08E-03 

Trichloroethane[1,1,1-] 0.00089 72,500 1.23E-08 

HI 0.002 

*SSLs from NMED (2015, 600915). 

 

Table H-4.2-142 

 Residential Noncarcinogenic Screening Evaluation for SWMU 16-026(z) 

COPC 
EPC 

(mg/kg) 
Residential SSLa 

(mg/kg) HQ 

Antimony 1.15(U) 31.3 3.67E-02 

Barium 98.3 15,600 6.30E-03 

Cobalt 3.31 23b 1.44E-01 

Selenium 1.25(U) 391 3.20E-03 

Trichloroethane[1,1,1-] 0.00089 14,400 6.18E-08 

HI 0.2 
a SSLs from NMED (2015, 600915) unless otherwise noted. 
b EPA regional screening level from http://www.epa.gov/region06/6pd/rcra_c/pd-n/screen.htm. 

 

Table H-4.2-143 

 Industrial Carcinogenic Screening Evaluation for SWMU 16-029(a) 

COPC 
EPC 

(mg/kg) 
Industrial SSL* 

(mg/kg) Cancer Risk 

Dinitrotoluene[2,4-] 0.381 82.3 4.63E-08 

Nitrobenzene 0.165 293 5.63E-09 

RDX 125 311 4.02E-06 

Total Excess Cancer Risk 4E-06 

*SSLs from NMED (2015, 600915). 
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H-299 

Table H-4.2-144 

 Industrial Noncarcinogenic Screening Evaluation for SWMU 16-029(a) 

COPC 
EPC 

(mg/kg) 
Industrial SSLa 

(mg/kg) HQ 

Antimony 5.9(U) 519 1.14E-02 

Barium 852 255,000 3.34E-03 

Copper 8 51,900 1.54E-04 

Cyanide (Total) 1.2(U) 63.3 1.90E-02 

Acetone 0.012 960,000 1.25E-08 

Amino-2,6-dinitrotoluene[4-] 0.914 2300b 3.97E-04 

Amino-4,6-dinitrotoluene[2-] 16.5 2300b 7.17E-03 

HMX 2850 63,300 4.50E-02 

Nitrotoluene[3-] 0.264 91.6 2.88E-03 

Trinitrobenzene[1,3,5-] 0.691 32,000b 2.16E-05 

TNT 243 573 4.24E-01 

HI 0.5 
a SSLs from NMED (2015, 600915) unless otherwise noted. 
b EPA regional screening level from http://www.epa.gov/region06/6pd/rcra_c/pd-n/screen.htm. 

 

Table H-4.2-145 

 Residential Carcinogenic Screening Evaluation for SWMU 16-029(a) 

COPC 
EPC 

(mg/kg) 
Residential SSL* 

(mg/kg) Cancer Risk 

Arsenic 9.28 4.25 2.18E-05 

Chromium (Total) 30.7 96.6 3.18E-06 

Dinitrotoluene[2,4-] 0.381 17.1 2.23E-07 

Ethylbenzene 0.00314 75.1 4.18E-10 

Nitrobenzene 0.165 60.4 2.73E-08 

RDX 125 60.4 2.07E-05 

Total Excess Cancer Risk 5E-05 

*SSLs from NMED (2015, 600915). 
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H-300 

Table H-4.2-146 

 Residential Noncarcinogenic Screening Evaluation for SWMU 16-029(a) 

COPC 
EPC 

(mg/kg) 
Residential SSLa 

(mg/kg) HQ 

Antimony 5.9(U) 31.3 1.88E-01 

Barium 852 15,600 5.46E-02 

Copper 8 3130 2.56E-03 

Cyanide (Total) 1.2(U) 11.2 1.07E-01 

Selenium 1.19(U) 391 3.04E-03 

Acetone 0.128 66,300 1.93E-06 

Amino-2,6-dinitrotoluene[4-] 1.68 150b 1.12E-02 

Amino-4,6-dinitrotoluene[2-] 16.5 150b 1.10E-01 

Diethylphthalate 0.058 49,300 1.18E-06 

HMX 2850 3850 7.40E-01 

Nitrotoluene[3-] 0.264 6.16 4.29E-02 

Toluene 0.000764 5230 1.46E-07 

Trinitrobenzene[1,3,5-] 0.691 2200b 3.14E-04 

TNT 243 36 6.75E+00 

Xylene[1,2-] 0.00508 805 6.31E-06 

Xylene[1,3-]+Xylene[1,4-] 0.0121 871c 1.39E-05 

HI 8 
a SSLs from NMED (2015, 600915) unless otherwise noted. 
b EPA regional screening level from http://www.epa.gov/region06/6pd/rcra_c/pd-n/screen.htm. 
c Xylenes used as surrogate based on structural similarity. 

 

Table H-4.2-147 

 Residential Noncarcinogenic Screening Evaluation for SWMU 16-029(b) 

COPC 
EPC 

(mg/kg) 
Residential SSL* 

(mg/kg) HQ 

Antimony 1.14(U) 31.3 3.64E-02 

Barium 113 15,600 7.24E-03 

Selenium 0.586 391 1.50E-03 

Acetone 0.116 66,300 1.75E-06 

HI 0.05 

*SSLs from NMED (2015, 600915). 

 

Table H-4.2-148 

 Residential Carcinogenic Screening Evaluation for SWMU 16-029(c) 

COPC 
EPC 

(mg/kg) 
Residential SSL* 

(mg/kg) Cancer Risk 

Bis(2-ethylhexyl)phthalate 0.135 380 3.55E-09 

Total Excess Cancer Risk 4E-09 

*SSLs from NMED (2015, 600915). 



Supplemental Investigation Report for S-Site Aggregate Area 

H-301 

Table H-4.2-149 

 Residential Noncarcinogenic Screening Evaluation for SWMU 16-029(c) 

COPC 
EPC 

(mg/kg) 
Residential SSL* 

(mg/kg) HQ 

Antimony 1.11(U) 31.3 3.55E-02 

Selenium 0.609 391 1.56E-03 

HI 0.04 

*SSLs from NMED (2015, 600915). 

 

Table H-4.2-150 

 Industrial Carcinogenic Screening Evaluation for the Liquid Waste Trunk Line 

COPC 
EPC 

(mg/kg) 
Industrial SSL* 

(mg/kg) Cancer Risk 

Bis(2-ethylhexyl)phthalate 0.2 1830 1.09E-09 

Dinitrotoluene[2,4-] 0.007 82.3 8.51E-10 

RDX 0.024 311 7.72E-10 

Total Excess Cancer Risk 3E-09 

*SSLs from NMED (2015, 600915). 

 

Table H-4.2-151 

 Industrial Noncarcinogenic Screening Evaluation for the Liquid Waste Trunk Line 

COPC 
EPC 

(mg/kg) 
Industrial SSLa 

(mg/kg) HQ 

Antimony 0.43 519 8.29E-04 

Copper 10 51,900 1.93E-04 

Cyanide (Total) 0.332 63.3 5.24E-03 

Butylbenzene[n-] 0.00084 58,000b 1.45E-08 

Di-n-butylphthalate 0.086 91,600 9.39E-07 

Dintroaniline[3,5-] 0.017 32,000b,c 5.31E-07 

Phenol 0.11 275,000 4.00E-07 

Toluene 0.0022 61,300 3.59E-08 

TNT 0.078 573 1.36E-04 

Tris(o-cresyl)phosphate 0.83 56,000b,d 1.48E-05 

HI 0.006 
a SSLs from NMED (2015, 600915) unless otherwise noted. 
b EPA regional screening level from http://www.epa.gov/region06/6pd/rcra_c/pd-n/screen.htm. 
c Trinitrobenzene[1,3,5-] used as a surrogate based on structural similarity. 
d Tricresyl phosphate used as a surrogate based on structural similarity. 
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H-302 

Table H-4.2-152 

 Industrial Radionuclide Screening Evaluation for the Liquid Waste Trunk Line 

COPC 
EPC 

(pCi/g) 
Industrial SAL*  

(pCi/g) 
Dose 

(mrem/yr) 

Plutonium-238 0.0303 1300 5.83E-04 

Total Dose 0.0006 

*SALs from LANL (2015, 600929). 

 

Table H-4.2-153 

 Residential Carcinogenic Screening Evaluation for the Liquid Waste Trunk Line 

COPC 
EPC 

(mg/kg) 
Residential SSL* 

(mg/kg) Cancer Risk 

Arsenic 2.19 4.25 5.14E-06 

Benzene 0.000724 17.8 4.07E-10 

Bis(2-ethylhexyl)phthalate 1.4 380 3.68E-08 

Dinitrotoluene[2,4-] 0.007 17.1 4.09E-09 

RDX 0.024 60.4 3.97E-09 

Total Excess Cancer Risk 5E-06 

*SSLs from NMED (2015, 600915). 
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H-303 

Table H-4.2-154 

 Residential Noncarcinogenic Screening Evaluation for the Liquid Waste Trunk Line 

COPC 
EPC 

(mg/kg) 
Residential SSLa 

(mg/kg) HQ 

Aluminum 8100 78,000 1.04E-01 

Antimony 0.221 31.3 7.06E-03 

Barium 112 15,600 7.15E-03 

Copper 8.13 3130 2.60E-03 

Cyanide (Total) 0.332 11.2 2.96E-02 

Perchlorate 0.000936 54.8 1.71E-05 

Selenium 0.938 391 2.40E-03 

Acetone 0.0171 66,300 2.58E-07 

Butanone[2-] 0.00211 37,400 5.64E-08 

Butylbenzene[n-] 0.00084 3900b 2.15E-07 

Di-n-butylphthalate 0.086 6160 1.40E-05 

Dibenzofuran 0.195 72b 2.71E-03 

Diethylphthalate 1.8 49,300 3.65E-05 

Dinitroaniline[3,5-] 0.017 2200b,c 7.28E-06 

Methylene chloride 0.0047 409 1.15E-05 

Phenol 0.11 18,500 5.95E-06 

Toluene 0.0022 5230 4.21E-07 

TNT 0.078 36 2.17E-03 

Tris(o-cresyl)phosphate 0.83 5800b,d 1.43E-04 

Xylene[1,2-] 0.000398 805 4.94E-07 

Xylene[1,3-]+Xylene[1,4-] 0.000776 871e 8.91E-07 

HI 0.2 
a SSLs from NMED (2015, 600915) unless otherwise noted. 
b EPA regional screening level from http://www.epa.gov/region06/6pd/rcra_c/pd-n/screen.htm. 
c Trinitrobenzene[1,3,5-] used as a surrogate based on structural similarity. 
d Tricresyl phosphate used as a surrogate based on structural similarity. 
e Xylenes used as surrogate based on structural similarity. 

 

Table H-4.2-155 

 Residential Radionuclide Screening Evaluation for the Liquid Waste Trunk Line 

COPC 
EPC 

(pCi/g) 
Residential SAL*  

(pCi/g) 
Dose 

(mrem/yr) 

Cesium-137 0.0549 12 1.14E-01 

Plutonium-238 0.00449 84 1.34E-03 

Total Dose 0.1 

*SALs from LANL (2015, 600929). 
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H-304 

Table H-4.2-156 

 Industrial Carcinogenic Screening Evaluation for the Shared Drainages 

COPC 
EPC 

(mg/kg) 
Industrial SSL* 

(mg/kg) Cancer Risk 

Arsenic 3.18 21.5 1.48E-06 

Chromium (Total) 22.3 505 4.42E-07 

Bis(2-ethylhexyl)phthalate 1.38 1830 7.55E-09 

Dinitrotoluene[2,4-] 0.417 82.3 5.07E-08 

RDX 24.5 311 7.88E-07 

Total Excess Cancer Risk 3E-06 

*SSLs from NMED (2015, 600915).  

 

Table H-4.2-157 

 Industrial Noncarcinogenic Screening Evaluation for the Shared Drainages 

COPC 
EPC 

(mg/kg) 
Industrial SSLa 

(mg/kg) HQ 

Antimony 12.8(U) 519 2.47E-02 

Barium 614 255,000 2.41E-03 

Cadmium 3.3 1110 2.97E-03 

Copper 207 51,900 3.99E-03 

Cyanide (Total) 2.6(U) 63.3 4.11E-02 

Iron 13,900 908,000 1.53E-02 

Lead 97.8 800 1.22E-01 

Mercury 55.1 389 1.42E-01 

Selenium 0.44 6490 6.78E-05 

Silver 0.536 6490 8.26E-05 

Uranium 2.36 3880 6.08E-04 

Vanadium 21.7 6530 3.33E-03 

Zinc 355 389,000 9.12E-04 

Acetone 0.00998 960,000 1.04E-08 

Amino-2,6-dinitrotoluene[4-] 0.354 2300b 1.54E-04 

Amino-4,6-dinitrotoluene[2-] 0.337 2300b 1.47E-04 

Benzoic acid 0.51 3,300,000b 1.55E-07 

Butanone[2-] 0.01 411,000 2.43E-08 

Di-n-butylphthalate 0.24 91,600 2.62E-06 

Dibenzofuran 0.831 1000b 8.31E-04 

Dimethylphenol[2,4-] 0.29 18,300 1.58E-05 

HMX 18.8 63,300 2.98E-04 

Isopropyltoluene[4-] 0.00043 14,200c 3.03E-08 

Methylene chloride 0.007 5130 1.36E-06 

 



Supplemental Investigation Report for S-Site Aggregate Area 

H-305 

Table H-4.2-157 (continued) 

COPC 
EPC 

(mg/kg or pCi/g) 
Industrial SSLa 

(mg/kg) HQ 

Methylphenol[2-] 0.12 41,000b 2.93E-06 

Methylphenol[4-] 0.38 82,000b 4.63E-06 

TATB 1.13 32,000b,d 3.53E-05 

Tetryl 1.13 2590 4.36E-04 

Toluene 0.000919 61,300 1.50E-08 

Trichloro-1,2,2-trifluoroethane[1,1,2-] 0.003 243,000 1.23E-08 

Trichloroethane[1,1,1-] 0.043 72,500 5.93E-07 

Trichlorofluoromethane 0.014 6030 2.32E-06 

Trinitrobenzene[1,3,5-] 0.262 32,000b 8.19E-06 

TNT 26.4 573 4.61E-02 

HI 0.4 
a SSLs from NMED (2015, 600915) unless otherwise noted. 
b EPA regional screening level from http://www.epa.gov/region06/6pd/rcra_c/pd-n/screen.htm. 
c Isopropylbenzene used as surrogate based on structural similarity. 
d Trinitrobenzene[1,3,5-] used as surrogate based on structural similarity. 

 

Table H-4.2-158 

 Recreational Carcinogenic Screening Evaluation for the Shared Drainages 

COPC 
EPC 

(mg/kg) 
Recreational SSL* 

(mg/kg) Cancer Risk 

Arsenic 3.18 25.8 1.23E-06 

Cadmium 3.3 4,290,000 7.69E-12 

Chromium (Total) 22.3 710 3.15E-07 

Bis(2-ethylhexyl)phthalate 1.38 1770 7.81E-09 

Dinitrotoluene[2,4-] 0.417 79.3 5.26E-08 

Methylene chloride 0.007 24,300 2.88E-12 

RDX 24.5 399 6.14E-07 

TNT 26.4 1270 2.08E-07 

Total Excess Cancer Risk 2E-06 

*SSLs from LANL (2015, 600336). 
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H-306 

Table H-4.2-159 

 Recreational Noncarcinogenic Screening Evaluation for the Shared Drainages 

COPC 
EPC 

(mg/kg) 
Recreational SSLa 

(mg/kg) HQ 

Antimony 12.8(U) 248 5.16E-02 

Arsenic 3.18 147 2.16E-02 

Barium 614 124,000 4.95E-03 

Cadmium 3.3 457 7.22E-03 

Chromium (Total) 22.3 669,000 3.34E-05 

Copper 207 24,800 8.35E-03 

Cyanide (Total) 2.6(U) 231 1.13E-02 

Iron 13,900 434,000 3.19E-02 

Lead 97.8 1110  8.81E-02 

Mercury 55.1 186 2.96E-01 

Selenium 0.44 3100 1.42E-04 

Silver 0.536 3100 1.73E-04 

Uranium 2.36 1860 1.27E-03 

Vanadium 21.7 3120 6.97E-03 

Zinc 355 186,000 1.91E-03 

Acetone 0.00998 551,000 1.81E-08 

Amino-2,6-dinitrotoluene[4-] 0.354 1150 3.08E-04 

Amino-4,6-dinitrotoluene[2-] 0.337 1180 2.86E-04 

Benzoic acid 0.51 1,310,000 3.89E-07 

Bis(2-ethylhexyl)phthalate 1.38 6570 2.10E-04 

Butanone[2-] 0.01 354,000 2.82E-08 

Di-n-butylphthalate 0.24 32,800 7.32E-06 

Dibenzofuran 0.831 619 1.34E-03 

Dimethylphenol[2,4-] 0.29 6570 4.41E-05 

Dinitrotoluene[2,4-] 0.417 650 6.42E-04 

HMX 18.8 29,400 6.41E-04 

Methylene chloride 0.007 3620 1.93E-06 

Methylphenol[2-] 0.12 16,400 7.32E-06 

Methylphenol[4-] 0.38 32,800 1.16E-05 

RDX 24.5 1640 1.49E-02 

TATB 1.13 6190b 1.83E-04 

Tetryl 1.13 1230 9.19E-04 

Toluene 0.000919 47,800 1.92E-08 

Trichloro-1,2,2-trifluoroethane[1,1,2-] 0.003 1,940,000 1.55E-09 

Trichloroethane[1,1,1-] 0.043 431,000 9.98E-08 

Trichlorofluoromethane 0.014 42,000 3.33E-07 

Trinitrobenzene[1,3,5-] 0.262 15,900 1.65E-05 

TNT 26.4 241 1.10E-01 

HI 0.3 
a SSLs from LANL (2015, 600336). 
b Trinitrobenzene[1,3,5-] used as a surrogate based on structural similarity. 
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H-307 

Table H-4.2-160 

 Residential Carcinogenic Screening Evaluation for the Shared Drainages 

COPC 
EPC 

(pCi/g) 
Residential SSL* 

(mg/kg) Cancer Risk 

Arsenic 2.9 4.25 6.82E-06 

Chromium (Total) 15 96.6 1.55E-06 

Bis(2-ethylhexyl)phthalate 1.72 380 4.51E-08 

Dinitrotoluene[2,4-] 0.417 17.1 2.44E-07 

RDX 24.5 60.4 4.06E-06 

Total Excess Cancer Risk 1E-05 

*SSLs from NMED (2015, 600915). 

 

Table H-4.2-161 

 Residential Noncarcinogenic Screening Evaluation for the Shared Drainages 

COPC 
EPC 

(mg/kg) 
Residential SSLa 

(mg/kg) HQ 

Aluminum 6200 78,000 7.95E-02 

Antimony 12.8(U) 31.3 4.09E-01 

Barium 296 15,600 1.90E-02 

Cadmium 3.3 70.5 4.68E-02 

Copper 151 3130 4.81E-02 

Cyanide (Total) 2.6(U) 11.2 2.32E-01 

Iron 12,800 54,800 2.34E-01 

Lead 68.9 400 1.72E-01 

Mercury 38.6 23.5 1.64E+00 

Perchlorate 0.0017 54.8 3.10E-05 

Selenium 0.401 391 1.03E-03 

Silver 0.473 391 1.21E-03 

Uranium 2.36 234 1.01E-02 

Vanadium 18.9 394 4.80E-02 

Zinc 273 23,500 1.16E-02 

Acetone 0.00871 66,300 1.31E-07 

Amino-2,6-dinitrotoluene[4-] 0.354 150b 2.36E-03 

Amino-4,6-dinitrotoluene[2-] 0.264 150b 1.76E-03 

Benzoic acid 0.51 250,000b 2.04E-06 

Butanone[2-] 0.01 37,400 2.67E-07 

Di-n-butylphthalate 0.24 6160 3.90E-05 

Dibenzofuran 0.621 72b 8.63E-03 

Dimethylphenol[2,4-] 0.29 1230 2.36E-04 

HMX 25.4 3850 6.59E-03 

Isopropyltoluene[4-] 0.00043 2360c 1.82E-07 

Methylene chloride 0.007 409 1.71E-05 
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H-308 

Table H-4.2-161 (continued) 

COPC 
EPC 

(mg/kg or pCi/g) 
Residential SSLa 

(mg/kg) HQ 

Methylphenol[2-] 0.12 3100b 3.87E-05 

Methylphenol[4-] 0.38 6200b 6.13E-05 

TATB 1.13 2200b,d 5.14E-04 

Tetryl 1.13 156 7.24E-03 

Toluene 0.000919 5230 1.76E-07 

Trichloro-1,2,2-trifluoroethane[1,1,2-] 0.003 50,800 5.91E-08 

Trichloroethane[1,1,1-] 0.043 14,400 2.99E-06 

Trichlorofluoromethane 0.014 1230 1.14E-05 

Trinitrobenzene[1,3,5-] 0.262 2200b 1.19E-04 

TNT 18.6 36 5.16E-01 

Xylene[1,3-]+Xylene[1,4-] 0.000807 871e 9.27E-07 

HI 3 
a SSLs from NMED (2015, 600915) unless otherwise noted. 
b EPA regional screening level from http://www.epa.gov/region06/6pd/rcra_c/pd-n/screen.htm. 
c Isopropylbenzene used as surrogate based on structural similarity. 
d Trinitrobenzene[1,3,5-] used as surrogate based on structural similarity. 
e Xylenes used as surrogate based on structural similarity. 

 

Table H-4.2-162 

 Industrial Carcinogenic Screening Evaluation for SWMU 16-017(v)-99 

COPC 
EPC 

(mg/kg) 
Industrial SSL* 

(mg/kg) Cancer Risk 

Bis(2-ethylhexyl)phthalate 0.135 1830 7.38E-10 

Total Excess Cancer Risk 7E-10 

*SSLs from NMED (2015, 600915). 

 

Table H-4.2-163 

 Industrial Noncarcinogenic Screening Evaluation for SWMU 16-017(v)-99 

COPC 
EPC 

(mg/kg) 
Industrial SSLa 

(mg/kg) HQ 

Antimony 9.02 519 1.74E-02 

Copper 110 51,900 2.12E-03 

Lead 485 800 6.06E-01 

Silver 1.51 6490 2.33E-04 

Zinc 279 389,000 7.17E-04 

Isopropyltoluene[4-] 0.000429 14,200b 3.02E-08 

Tetrachloroethene 0.000391 629 6.22E-07 

HI 0.6 
a SSLs from NMED (2015, 600915). 
b Isopropylbenzene used as surrogate based on structural similarity. 
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H-309 

Table H-4.2-164 

 Residential Carcinogenic Screening Evaluation for SWMU 16-017(v)-99 

COPC 
EPC 

(mg/kg) 
Residential SSL* 

(mg/kg) Cancer Risk 

Bis(2-ethylhexyl)phthalate 0.135 380 3.55E-09 

Total Excess Cancer Risk 4E-09 

*SSLs from NMED (2015, 600915). 

 

Table H-4.2-165 

 Residential Noncarcinogenic Screening Evaluation for SWMU 16-017(v)-99 

COPC 
EPC 

(mg/kg) 
Residential SSLa 

(mg/kg) HQ 

Aluminum 13,400 78,000 1.72E-01 

Antimony 9.02 31.3 2.88E-01 

Barium 119 15,600 7.63E-03 

Copper 110 3130 3.51E-02 

Lead 485 400 1.21E+00 

Nickel 9.85 1560 6.31E-03 

Selenium 1.22(U) 391 3.12E-03 

Silver 1.51 391 3.86E-03 

Zinc 279 389,000 7.17E-04 

Methylene chloride 0.00302 409 7.38E-06 

Isopropyltoluene[4-] 0.000429 2360b 1.82E-07 

Tetrachloroethene 0.000391 111 3.52E-06 

HI 2 

a SSLs from NMED (2015, 600915). 
b Isopropylbenzene used as surrogate based on structural similarity. 

 

Table H-4.2-166 

 Industrial Noncarcinogenic Screening Evaluation for SWMU 16-017(w)-99 

COPC 
EPC 

(mg/kg) 
Industrial SSL* 

(mg/kg) HQ 

Antimony 1.74(U) 519 3.35E-03 

Perchlorate 0.00085 908 9.36E-07 

HI 0.003 

*SSLs from NMED (2015, 600915). 

 

Table H-4.2-167 

 Residential Carcinogenic Screening Evaluation for SWMU 16-017(w)-99 

COPC 
EPC 

(mg/kg) 
Residential SSL* 

(mg/kg) Cancer Risk 

Chromium (Total) 13.9 96.6 1.44E-06 

Total Excess Cancer Risk 1E-06 

*SSLs from NMED (2015, 600915). 
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H-310 

Table H-4.2-168 

 Residential Noncarcinogenic Screening Evaluation for SWMU 16-017(w)-99 

COPC 
EPC 

(mg/kg) 
Residential SSLa 

(mg/kg) HQ 

Antimony 1.74(U) 31.3 5.56E-02 

Cobalt 7.31 23b 3.18E-01 

Perchlorate 0.00085 54.8 1.55E-05 

Butanone[2-] 0.00359 37,400 9.60E-08 

Methylene chloride 0.00229 409 5.60E-06 

HI 0.4 
a SSLs from NMED (2015, 600915) unless otherwise noted. 
b EPA regional screening level from http://www.epa.gov/region06/6pd/rcra_c/pd-n/screen.htm. 

 

Table H-4.2-169 

 Industrial Carcinogenic Screening Evaluation for AOC 16-024(m) 

COPC 
EPC 

(mg/kg) 
Industrial SSL* 

(mg/kg) Cancer Risk 

Bis(2-ethylhexyl)phthalate 0.038 1830 2.08E-10 

Total Excess Cancer Risk 2E-10 

*SSLs from NMED (2015, 600915). 

 

Table H-4.2-170 

 Industrial Noncarcinogenic Screening Evaluation for AOC 16-024(m) 

COPC 
EPC 

(mg/kg) 
Industrial SSLa 

(mg/kg) HQ 

Antimony 1.14 519 2.20E-03 

Cobalt 6.86 350b 1.96E-02 

Iron 15,500 908,000 1.71E-02 

Lead 22 800 2.75E-02 

Acenaphthene 0.0883 50,500 1.75E-06 

Benzoic acid 0.095 3,300,000b 2.88E-08 

Bromomethane 0.00118 94.5 1.25E-05 

Isopropyltoluene[4-] 0.000642 14,200c 4.52E-08 

HI 0.07 
a SSLs from NMED (2015, 600915) unless otherwise noted. 
b EPA regional screening level from http://www.epa.gov/region06/6pd/rcra_c/pd-n/screen.htm. 
c Isopropylbenzene used as surrogate based on structural similarity. 
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H-311 

Table H-4.2-171 

 Residential Carcinogenic Screening Evaluation for AOC 16-024(m) 

COPC 
EPC 

(mg/kg) 
Residential SSL* 

(mg/kg) Cancer Risk 

Arsenic 2.44 4.25 5.75E-06 

Chromium  (Total) 9.84 96.6 1.02E-06 

Bis(2-ethylhexyl)phthalate 0.038 380 1.00E-09 

Total Excess Cancer Risk 7E-06 

*SSLs from NMED (2015, 600915). 

 

Table H-4.2-172 

 Residential Noncarcinogenic Screening Evaluation for AOC 16-024(m) 

COPC 
EPC 

(mg/kg) 
Residential SSLa 

(mg/kg) HQ 

Aluminum 10,200 78,000 1.31E-01 

Antimony 1.34 31.3 4.28E-02 

Barium 163 15,600 1.04E-02 

Cobalt 5.17 23b 2.25E-01 

Copper 7.94 3130 2.54E-03 

Iron 14,500 54,800 2.65E-01 

Lead 15.4 400 3.85E-02 

Nickel 8.8 1560 5.64E-03 

Perchlorate 0.00175 54.8 3.19E-05 

Selenium 1.8 391 4.60E-03 

Vanadium 23.2 394 5.88E-02 

Acenaphthene 0.0883 3480 2.54E-05 

Acetone 0.041 66,300 6.18E-07 

Benzoic acid 0.095 250,000b 3.80E-07 

Bromomethane 0.00118 17.7 6.67E-05 

Isopropyltoluene[4-] 0.00117 2360c 4.96E-07 

Methylene chloride 0.00497 409 1.22E-05 

HI 0.8 
a SSLs from NMED (2015, 600915) unless otherwise noted. 
b EPA regional screening level from http://www.epa.gov/region06/6pd/rcra_c/pd-n/screen.htm. 
c Isopropylbenzene used as surrogate based on structural similarity. 
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H-312 

Table H-4.2-173 

 Industrial Noncarcinogenic Screening Evaluation for AOC 16-024(n) 

COPC 
EPC 

(mg/kg) 
Industrial SSLa 

(mg/kg) HQ 

Antimony 0.977 519 1.88E-03 

Lead 38.4 800 4.80E-02 

Perchlorate 0.00102 908 1.12E-06 

Zinc 81.7 389,000 2.10E-04 

Benzoic acid 1.11 3,300,000b 3.36E-07 

Isopropyltoluene[4-] 0.0506 14,200c 3.56E-06 

Methylene chloride 0.00593 5130 1.16E-06 

HI 0.05 
a SSLs from NMED (2015, 600915) unless otherwise noted. 
b EPA regional screening level from http://www.epa.gov/region06/6pd/rcra_c/pd-n/screen.htm. 
c Isopropylbenzene used as surrogate based on structural similarity. 

 

Table H-4.2-174 

 Residential Noncarcinogenic Screening Evaluation for AOC 16-024(n) 

COPC 
EPC 

(mg/kg) 
Residential SSLa 

(mg/kg) HQ 

Antimony 0.977 31.3 3.12E-02 

Lead 25 400 6.26E-02 

Perchlorate 0.00102 54.8 1.86E-05 

Zinc 57.4 23,500 2.44E-03 

Benzoic acid 1.11 250,000b 4.44E-06 

Butanone[2-] 0.00315 37,400 8.42E-08 

Isopropyltoluene[4-] 0.0169 2360c 7.16E-06 

Methylene chloride 0.00593 409 1.45E-05 

HI 0.1 
a SSLs from NMED (2015, 600915) unless otherwise noted. 
b EPA regional screening level from http://www.epa.gov/region06/6pd/rcra_c/pd-n/screen.htm. 
c Isopropylbenzene used as surrogate based on structural similarity. 
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H-313 

Table H-4.2-175 

 Industrial Noncarcinogenic Screening Evaluation for SWMU 16-025(x) 

COPC 
EPC 

(mg/kg) 
Industrial SSLa 

(mg/kg) HQ 

Antimony 0.599 519 1.15E-03 

Lead 25 800 3.13E-02 

Silver 0.192 6490 2.96E-05 

Thallium 1.4(U) 13 1.08E-01 

Uranium 10.3 3880 2.65E-03 

Acetone 0.144 960,000 1.50E-07 

Butanone[2-] 0.00196 411,000 4.77E-09 

Isopropyltoluene[4-] 0.0113 14,200b 7.96E-07 

Tetrachloroethene 0.00824 629 1.31E-05 

Toluene 0.00289 61,300 4.71E-08 

HI 0.1 
a SSLs from NMED (2015, 600915). 
b Isopropylbenzene used as surrogate based on structural similarity. 

 

Table H-4.2-176 

 Residential Noncarcinogenic Screening Evaluation for SWMU 16-025(x) 

COPC 
EPC 

(mg/kg) 
Residential SSLa 

(mg/kg) HQ 

Antimony 0.661 31.3 2.11E-02 

Barium 96.1 15,600 6.16E-03 

Lead 21.4 400 5.35E-02 

Selenium 1.08(U) 391 2.76E-03 

Silver 0.192 391 4.91E-04 

Thallium 1.4(U) 0.782 1.79E+00 

Toluene 0.00289 5230 5.53E-07 

Uranium 10.3 234 4.40E-02 

Acetone 0.144 66,300 2.17E-06 

Butanone[2-] 0.00196 37,400 5.24E-08 

Isopropyltoluene[4-] 0.0113 2360b 4.79E-06 

Tetrachloroethene 0.00824 111 7.42E-05 

HI 2 
a SSLs from NMED (2015, 600915). 
b Isopropylbenzene used as surrogate based on structural similarity. 
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H-314 

Table H-4.2-177 

 Residential Carcinogenic Screening Evaluation for SWMU 16-029(w) 

COPC 
EPC 

(mg/kg) 
Residential SSL* 

(mg/kg) Cancer Risk 

Arsenic 11 4.25 2.59E-05 

Total Excess Cancer Risk 3E-05 

*SSLs from NMED (2015, 600915). 

 

Table H-4.2-178 

 Residential Noncarcinogenic Screening Evaluation for SWMU 16-029(w) 

COPC 
EPC 

(mg/kg) 
Residential SSLa 

(mg/kg) HQ 

Nickel 17 1560 1.09E-02 

Selenium 1.4 391 3.58E-03 

Acetone 0.5 66,300 7.54E-06 

Benzoic acid 0.041 250,000b 1.64E-07 

Di-n-butylphthalate 0.19 6160 3.08E-05 

Isopropyltoluene[4-] 0.00057 2360c 2.42E-07 

Tetrachloroethene 0.0027 111 2.43E-05 

HI 0.01 
a SSLs from NMED (2015, 600915) unless otherwise noted. 
b EPA regional screening level from http://www.epa.gov/region06/6pd/rcra_c/pd-n/screen.htm. 
c Isopropylbenzene used as surrogate based on structural similarity. 

 

Table H-4.2-179 

 Residential Radionuclide Screening Evaluation for 16-029(w) 

COPC 
EPC 

(pCi/g) 
Residential SAL*  

(pCi/g) 
Dose 

(mrem/yr) 

Plutonium-238 0.043 84 1.28E-02 

Total Dose 0.01 

*SALs from LANL (2015, 600929). 

 

Table H-4.2-180 

 Industrial Carcinogenic Screening Evaluation for SWMU 16-029(x) 

COPC 
EPC 

(mg/kg) 
Industrial SSL* 

(mg/kg) Cancer Risk 

Bis(2-ethylhexyl)phthalate 0.159 1830 8.69E-10 

Pentachlorophenol 0.35 44.5 7.87E-08 

RDX 0.122 311 3.92E-09 

Total Excess Cancer Risk 8E-08 

*SSLs from NMED (2015, 600915). 
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H-315 

Table H-4.2-181 

 Industrial Noncarcinogenic Screening Evaluation for SWMU 16-029(x) 

COPC 
EPC 

(mg/kg) 
Industrial SSLa 

(mg/kg) HQ 

Antimony 1.25(U) 519 2.41E-03 

Barium 161 255,000 6.29E-04 

Copper 20 51,900 3.86E-04 

Cyanide (Total) 0.192 63.3 3.03E-03 

Manganese 519 160,000 3.24E-03 

Perchlorate 0.000759 908 8.36E-07 

Silver 8.23 6490 1.27E-03 

Uranium 2.5 3880 6.44E-04 

Acetone 0.043 960,000 4.48E-08 

Isopropyltoluene[4-] 0.012 14,200b 8.45E-07 

Methylene chloride 0.00281 5130 5.48E-07 

Tetrachloroethene 0.00244 629 3.88E-06 

Toluene 0.000428 61,300 6.98E-09 

TNT 0.0092 573 1.61E-05 

HI 0.01 
a SSLs from NMED (2015, 600915). 
b Isopropylbenzene used as surrogate based on structural similarity. 

 

Table H-4.2-182 

 Residential Carcinogenic Screening Evaluation for SWMU 16-029(x) 

COPC 
EPC 

(mg/kg) 
Residential SSL* 

(mg/kg) Cancer Risk 

Bis(2-ethylhexyl)phthalate 0.159 380 4.18E-09 

DDE[4,4'-] 0.00122 15.7 7.77E-10 

DDT[4,4'-] 0.00147 18.7 7.86E-10 

Pentachlorophenol 0.35 9.85 3.55E-07 

RDX 0.464 60.4 7.68E-08 

Total Excess Cancer Risk 4E-07 

*SSLs from NMED (2015, 600915). 
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H-316 

Table H-4.2-183 

 Residential Noncarcinogenic Screening Evaluation for SWMU 16-029(x) 

COPC 
EPC 

(mg/kg) 
Residential SSLa 

(mg/kg) HQ 

Antimony 12(UJ) 31.3 3.83E-01 

Barium 240 15,600 1.54E-02 

Boron 6.35 15,600 4.07E-04 

Copper 16.3 3130 5.20E-03 

Cyanide (Total) 0.192 11.2 1.71E-02 

Manganese 429 10,500 4.09E-02 

Nickel 53 1560 3.40E-02 

Perchlorate 0.000759 54.8 1.39E-05 

Selenium 0.466 391 1.19E-03 

Silver 9.51 391 2.43E-02 

Uranium 2.24 234 9.56E-03 

Acetone 0.063 66,300 9.53E-07 

Amino-2,6-dinitrotoluene[4-] 0.186 150b 1.24E-03 

Amino-4,6-dinitrotoluene[2-] 0.296 150b 1.97E-03 

Butanone[2-] 0.002 37,400 5.35E-08 

Butylbenzene[n-] 0.002 3900b 5.13E-07 

Di-n-butylphthalate 0.44 6160 7.14E-05 

HMX 0.329 3850 8.55E-05 

Isopropyltoluene[4-] 0.012 2360c 5.08E-06 

Methylene chloride 0.00308 409 7.53E-06 

Tetrachloroethene 0.00193 111 1.74E-05 

Toluene 0.006 5230 1.15E-06 

Trichloro-1,2,2-trifluoroethane[1,1,2-] 0.0063 50,800 1.24E-07 

TNT 3.28 36 9.10E-02 

HI 0.6 
a SSLs from NMED (2015, 600915) unless otherwise noted. 
b EPA regional screening level from http://www.epa.gov/region06/6pd/rcra_c/pd-n/screen.htm. 
c Isopropylbenzene used as surrogate based on structural similarity. 
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H-317 

Table H-4.2-184 

 Industrial Noncarcinogenic Screening Evaluation for SWMU 16-034(m) 

COPC 
EPC 

(mg/kg) 
Industrial SSLa 

(mg/kg) HQ 

Antimony 9.6 519 1.85E-02 

Cadmium 2.63 1110 2.37E-03 

Copper 1470 51,900 2.83E-02 

Lead 80.3 800 1.00E-01 

Perchlorate 0.000624 908 6.87E-07 

Silver 2.01 6490 3.10E-04 

Zinc 751 389,000 1.93E-03 

Benzoic acid 0.11 3,300,000b 3.33E-08 

Di-n-butylphthalate 0.518 91,600 5.66E-06 

Phenol 0.043 275,000 1.56E-07 

Trimethylbenzene[1,2,4-] 0.0034 240b 1.42E-05 

HI 0.2 
a SSLs from NMED (2015, 600915). 
b EPA regional screening level from http://www.epa.gov/region06/6pd/rcra_c/pd-n/screen.htm. 

 

Table H-4.2-185 

 Residential Noncarcinogenic Screening Evaluation for SWMU 16-034(m) 

COPC 
EPC 

(mg/kg) 
Residential SSLa 

(mg/kg) HQ 

Aluminum 6790 78,000 8.70E-02 

Antimony 9.6 31.3 3.07E-01 

Barium 106 15,600 6.81E-03 

Cadmium 0.482 70.5 6.83E-03 

Copper 666 3130 2.13E-01 

Lead 44.2 400 1.10E-01 

Nickel 5.83 1560 3.74E-03 

Perchlorate 0.000624 54.8 1.14E-05 

Selenium 0.799 391 2.04E-03 

Silver 0.927 391 2.37E-03 

Zinc 359 23,500 1.53E-02 

Acenaphthene 0.051 3480 1.47E-05 

Acetone 0.0324 66,300 4.89E-07 

Benzoic acid 0.11 250,000b 4.40E-07 

Butanone[2-] 0.00212 37,400 5.67E-08 

Di-n-butylphthalate 0.518 6160 8.41E-05 

Phenol 0.043 18,500 2.32E-06 

Trimethylbenzene[1,2,4-] 0.0034 58b 5.86E-05 

HI 0.8 
a SSLs from NMED (2015, 600915) unless otherwise noted. 
b EPA regional screening level from http://www.epa.gov/region06/6pd/rcra_c/pd-n/screen.htm. 
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H-318 

Table H-4.2-186 

 Industrial Noncarcinogenic Screening Evaluation for SWMU 16-034(n) 

COPC 
EPC 

(mg/kg) 
Industrial SSLa 

(mg/kg) HQ 

Antimony 1.05 519 2.02E-03 

Lead 107 800 1.34E-01 

Mercury 166 389 4.27E-01 

Zinc 129 389,000 3.32E-04 

Acetone 0.00448 960,000 4.67E-09 

Isopropyltoluene[4-] 0.00168 14,200b 1.18E-07 

Toluene 0.00268 61,300 4.37E-08 

HI 0.6 
a SSLs from NMED (2015, 600915). 
b Isopropylbenzene used as surrogate based on structural similarity. 

 

Table H-4.2-187 

 Residential Noncarcinogenic Screening Evaluation for SWMU 16-034(n) 

COPC 
EPC 

(mg/kg) 
Residential SSLa 

(mg/kg) HQ 

Antimony 0.89 31.3 2.84E-02 

Lead 51.1 400 1.28E-01 

Mercury 128 23.5 5.45E+00 

Perchlorate 0.00342 54.8 6.24E-05 

Zinc 73.6 23,500 3.13E-03 

Acetone 0.00981 66,300 1.48E-07 

Isopropyltoluene[4-] 0.00168 2360b 7.12E-07 

Toluene 0.00268 5230 5.12E-07 

HI 6 
a SSLs from NMED (2015, 600915). 
b Isopropylbenzene used as surrogate based on structural similarity. 

 

Table H-4.2-188 

 Industrial Carcinogenic Screening Evaluation for AOC C-16-068 

COPC 
EPC 

(mg/kg) 
Industrial SSL* 

(mg/kg) Cancer Risk 

Bis(2-ethylhexyl)phthalate 0.37 1830 2.02E-09 

Total Excess Cancer Risk 2E-09 

*SSLs from NMED (2015, 600915). 
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H-319 

Table H-4.2-189 

 Industrial Noncarcinogenic Screening Evaluation for AOC C-16-068 

COPC 
EPC 

(mg/kg) 
Industrial SSL* 

(mg/kg) HQ 

Antimony 4.48(U) 519 8.63E-03 

Copper 39 51,900 7.51E-04 

Cyanide (Total) 1.26(U) 63.3 1.99E-02 

Lead 102 800 1.28E-01 

Mercury 1.32 389 3.39E-03 

Zinc 150 389,000 3.86E-04 

Di-n-butylphthalate 0.22 91,600 2.40E-06 

HI 0.2 

*SSLs from NMED (2015, 600915). 

 

Table H-4.2-190 

 Residential Carcinogenic Screening Evaluation for AOC C-16-068 

COPC 
EPC 

(mg/kg) 
Residential SSL* 

(mg/kg) Cancer Risk 

Bis(2-ethylhexyl)phthalate 6.68 380 1.76E-07 

Total Excess Cancer Risk 2E-07 

*SSLs from NMED (2015, 600915). 

 

Table H-4.2-191 

 Residential Noncarcinogenic Screening Evaluation for AOC C-16-068 

COPC 
EPC 

(mg/kg) 
Residential SSLa 

(mg/kg) HQ 

Antimony 4.48(U) 31.3 1.43E-01 

Barium 131 15,600 8.37E-03 

Cobalt 5.72 23b 2.49E-01 

Copper 28.4 3130 9.07E-03 

Cyanide (Total) 1.26(U) 11.2 1.13E-01 

Lead 58.4 400 1.46E-01 

Mercury 1.25 23.5 5.33E-02 

Perchlorate 0.00065 54.8 1.19E-05 

Selenium 1.35(UJ) 391 3.45E-03 

Zinc 87.5 23,500 3.72E-03 

Acetone 0.00837 66,300 1.26E-07 

Di-n-butylphthalate 0.22 6160 3.57E-05 

HI 0.7 
a SSLs from NMED (2015, 600915) unless otherwise noted. 
b EPA regional screening level from http://www.epa.gov/region06/6pd/rcra_c/pd-n/screen.htm. 
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H-320 

Table H-4.2-192 

 Residential Carcinogenic Screening Evaluation for AOC C-16-074 

COPC 
EPC 

(mg/kg) 
Residential SSL* 

(mg/kg) Cancer Risk 

Chromium (Total) 91 96.6 9.42E-06 

Total Excess Cancer Risk 9E-06 

*SSLs from NMED (2015, 600915). 

 

Table H-4.2-193 

 Residential Noncarcinogenic Screening Evaluation for AOC C-16-074 

COPC 
EPC 

(mg/kg) 
Residential SSLa 

(mg/kg) HQ 

Barium 70 15,600 4.49E-03 

Cobalt 3.4 23b 1.48E-01 

Copper 25 3130 7.99E-03 

Lead 21 400 5.25E-02 

Nickel 22 1560 1.41E-02 

Selenium 5.7 391 1.46E-02 

Silver 2.2(UJ) 391 5.63E-03 

Uranium 0.96 234 4.10E-03 

Acetone 0.065 66,300 9.80E-07 

TNT 0.0065 36 1.81E-04 

HI 0.3 
a SSLs from NMED (2015, 600915) unless otherwise noted. 
b EPA regional screening level from http://www.epa.gov/region06/6pd/rcra_c/pd-n/screen.htm. 

 

Table H-4.2-194 

 Industrial Carcinogenic Screening Evaluation for the Courtyard Periphery Area 

COPC 
EPC 

(mg/kg) 
Industrial SSL* 

(mg/kg) Cancer Risk 

Arsenic 2.64 21.5 1.23E-06 

Benzo(a)anthracene 0.0416 32.3 1.29E-08 

Benzo(a)pyrene 0.0222 3.23 6.87E-08 

Benzo(b)fluoranthene 0.0532 32.3 1.65E-08 

Benzo(k)fluoranthene 0.0173 323 5.36E-10 

Bis(2-ethylhexyl)phthalate 0.168 1830 9.18E-10 

Chrysene 0.0354 3230 1.10E-10 

Indeno(1,2,3-cd)pyrene 0.14 32.3 4.33E-08 

Pentachlorophenol 0.114 44.5 2.56E-08 

RDX 8.67 311 2.79E-07 

Total Excess Cancer Risk 2E-06 

*SSLs from NMED (2015, 600915). 
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H-321 

Table H-4.2-195 

 Industrial Noncarcinogenic Screening Evaluation for the Courtyard Periphery Area 

COPC 
EPC 

(mg/kg) 
Industrial SSLa 

(mg/kg) HQ 

Antimony 1.66(U) 519 3.20E-03 

Barium 188 255,000 7.38E-04 

Copper 82.7 51,900 1.59E-03 

Lead 31.5 800 3.94E-02 

Perchlorate 0.000866 908 9.54E-07 

Selenium 0.69 6490 1.06E-04 

Silver 21.3 6490 3.28E-03 

Zinc 105 389,000 2.71E-04 

Acetone 0.0499 960,000 5.20E-08 

Benzo(g,h,i)perylene 0.0243 25,300b 9.60E-07 

Di-n-butylphthalate 0.97 91,600 1.06E-05 

Dichloroethene[1,1-] 0.000603 2260 2.67E-07 

Fluoranthene 0.0428 33,700 1.27E-06 

Phenanthrene 0.0312 25,300 1.23E-06 

Pyrene 0.0365 25,300 1.44E-06 

HMX 1.66 63,300 2.62E-05 

Isopropyltoluene[4-] 0.0165 14,200c 1.16E-06 

Toluene 0.0124 61,300 2.02E-07 

HI 0.05 
a SSLs from NMED (2015, 600915). 
b Pyrene used as surrogate based on structural similarity. 
c Isopropyltoluene used as surrogate based on structural similarity. 

 

Table H-4.2-196 

 Recreational Carcinogenic Screening Evaluation for the Courtyard Periphery Area 

COPC 
EPC 

(mg/kg) 
Recreational SSL* 

(mg/kg) Cancer Risk 

Arsenic 2.64 25.8 1.02E-06 

Benzo(a)anthracene 0.0416 29.5 1.41E-08 

Benzo(a)pyrene 0.0222 2.95 7.53E-08 

Benzo(b)fluoranthene 0.0532 29.5 1.80E-08 

Benzo(k)fluoranthene 0.0173 295 5.86E-10 

Chrysene 0.0354 2950 1.20E-10 

Indeno(1,2,3-cd)pyrene 0.14 29.5 4.75E-08 

Bis(2-ethylhexyl)phthalate 0.168 1770 9.49E-10 

Pentachlorophenol 0.114 35.2 3.24E-08 

RDX 8.67 399 2.17E-07 

Total Excess Cancer Risk 1E-06 

*SSLs from LANL (2015, 600336). 
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H-322 

Table H-4.2-197 

 Recreational Noncarcinogenic Screening Evaluation for the Courtyard Periphery Area 

COPC 
EPC 

(mg/kg) 
Recreational SSLa 

(mg/kg) HQ 

Antimony 1.66(U) 248 6.69E-03 

Arsenic 2.64 147 1.79E-02 

Barium 188 124,000 1.52E-03 

Copper 82.7 24,800 3.33E-03 

Lead 31.5 1110 2.84E-02 

Perchlorate 0.000866 434 2.00E-06 

Selenium 0.69 3100 2.23E-04 

Silver 21.3 3100 6.87E-03 

Zinc 105 186,000 5.66E-04 

Acetone 0.0499 551,000 9.06E-08 

Benzo(g,h,i)perylene 0.0243 8630b 2.82E-06 

Bis(2-ethylhexyl)phthalate 0.168 6570 2.56E-05 

Di-n-butylphthalate 0.97 32,800 2.96E-05 

Dichloroethene[1,1-] 0.000603 12,400 4.86E-08 

HMX 1.66 29,400 5.65E-05 

Fluoranthene 0.0428 11,500 3.72E-06 

Phenanthrene 0.0312 8630 3.62E-06 

Pyrene 0.0365 8630 4.23E-06 

Pentachlorophenol 0.114 963 1.18E-04 

RDX 8.67 1640 5.29E-03 

Toluene 0.0124 47,800 2.59E-07 

HI 0.07 
a SSLs from NMED (2014, 600336). 
b Pyrene used as surrogate based on structural similarity. 

 



Supplemental Investigation Report for S-Site Aggregate Area 

H-323 

Table H-4.2-198 

 Residential Carcinogenic Screening Evaluation for the Courtyard Periphery Area 

COPC 
EPC 

(mg/kg) 
Residential SSL* 

(mg/kg) Cancer Risk 

Arsenic 4.78 4.25 1.12E-05 

Chromium (Total) 7.43 96.6 7.69E-07 

Benzo(a)anthracene 5.46 1.53 3.57E-05 

Benzo(a)pyrene 0.382 0.153 2.50E-05 

Benzo(b)fluoranthene 0.741 1.53 4.84E-06 

Benzo(k)fluoranthene 0.0173 15.3 1.13E-08 

Bis(2-ethylhexyl)phthalate 0.148 380 3.89E-09 

Chrysene 0.634 153 4.14E-08 

Indeno(1,2,3-cd)pyrene 0.13 1.53 8.50E-07 

Naphthalene 0.0203 49.7 4.08E-09 

Pentachlorophenol 0.114 9.85 1.16E-07 

RDX 8.67 60.4 1.44E-06 

Total Excess Cancer Risk 8E-05 

*SSLs from NMED (2015, 600915). 
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H-324 

Table H-4.2-199 

 Residential Noncarcinogenic Screening Evaluation for the Courtyard Periphery Area 

COPC 
EPC 

(mg/kg) 
Residential SSLa 

(mg/kg) HQ 

Aluminum 6650 78,000 8.52E-02 

Antimony 1.66(U) 31.3 5.30E-02 

Barium 169 15,600 1.08E-02 

Boron 1.59 15,600 1.02E-04 

Copper 47.1 3130 1.50E-02 

Lead 22.6 400 5.65E-02 

Perchlorate 0.000866 54.8 1.58E-05 

Selenium 0.69 391 1.76E-03 

Silver 11.7 391 2.99E-02 

Zinc 54.9 23,500 2.33E-03 

Acetone 0.00893 66,300 1.35E-07 

Acenaphthene 3.09 3480 8.88E-04 

Anthracene 6.33 17,400 3.64E-04 

Benzo(g,h,i)perylene 0.26 1740 1.49E-04 

Di-n-butylphthalate 0.97 6160 1.57E-04 

Dibenzofuran 0.647 72b 8.99E-03 

Dichloroethene[1,1-] 0.000603 440 1.37E-06 

Diphenylamine 1.06 1500b 7.07E-04 

Fluoranthene 2.282 2320 9.84E-04 

Fluorene 1.49 2320 6.42E-04 

HMX 1.66 3850 4.31E-04 

Isopropyltoluene[4-] 0.00468 2360c 1.98E-06 

Methylene chloride 0.00416 409 1.02E-05 

Methylnaphthalene[2-] 0.0471 230 2.05E-04 

Phenanthrene 0.669 1740 3.84E-04 

Pyrene 1.589 1740 9.13E-04 

Toluene 0.0124 5230 2.37E-06 

HI 0.3 
a SSLs from NMED (2015, 600915) unless otherwise noted. 
b EPA regional screening level from http://www.epa.gov/region06/6pd/rcra_c/pd-n/screen.htm. 
c Isopropylbenzene used as surrogate based on structural similarity. 
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H-325 

Table H-4.3-1 

 Residential Noncarcinogenic Screening of Vapor Intrusion for the P-Site Subaggregate 

COPC AOC / SWMU 
EPCa 

(mg/kg) 
Vapor Intrusion Risk-Based 

Concentrationb (mg/kg) HQ 

Acetone 16-003(p) 0.0586 1730 3.39E-05 

Styrene 13-001 0.00239 724 3.30E-06 

HI 0.00003 

a Maximum detected concentration. 
b Vapor intrusion risk values generated by the Johnson and Ettinger advanced soil model. 

 

Table H-4.3-2 

 Residential Noncarcinogenic Screening of Vapor Intrusion for the 

300s Line Subaggregate [SWMUs 16-003(d), 16-003(e), 16-026(e), and 16-026(z)] 

COPC SWMU 
EPCa 

(mg/kg) 
Vapor Intrusion Risk-Based 

Concentrationb (mg/kg) HQ 

Acetone 16-003(d) 0.16 1970 8.12E-05 

HI 0.00008 

a Maximum detected concentration. 
b Vapor intrusion risk values generated by the Johnson and Ettinger advanced soil model. 

 

Table H-4.3-3 

 Residential Noncarcinogenic Screening of Vapor Intrusion for the 

300s Line Subaggregate [SWMUs 16-003(f), 16-003(g), 16-026(b), 16-026(c), 

16-026(d), 16-029(a), and 16-029(b), and the Liquid Waste Trunk Line] 

COPC SWMU 
EPCa 

(mg/kg) 
Vapor Intrusion Risk-Based 

Concentrationb (mg/kg) HQ 

Acetone LWTLc 0.148 1700 8.71E-05 

Butanone[2-] LWTL 0.00211 299 7.06E-06 

Butylbenzene[n-] LWTL 0.00084 21.7 3.87E-05 

Methylene chloride LWTL 0.0047 94 5.00E-05 

Styrene 16-026(c) 0.000484 724 6.69E-07 

Toluene LWTL 0.0022 303 7.26E-06 

Trimethylbenzene[1,2,4-] 16-003(g) 0.00228 0.437 5.22E-03 

Trimethylbenzene[1,3,5-] 16-003(g) 0.000641 0.437 1.47E-03 

Xylene[1,2-] 16-029(a) 0.00508 6.93 7.33E-04 

Xylene[1,3-]+Xylene[1,4-] 16-029(a) 0.0121 6.93d 1.75E-03 

HI 0.009 

a Maximum detected concentration. 
b Vapor intrusion risk values generated by the Johnson and Ettinger advanced soil model. 

c LWTL = Liquid Waste Trunk Line. 
d Xylene[1,4-] used as a surrogate based on structural similarity. 
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H-326 

Table H-4.3-4 

 Residential Carcinogenic Screening of Vapor Intrusion for the 

300s Line Subaggregate [SWMUs 16-003(f), 16-003(g), 16-026(b), 

16-026(c), 16-026(d), 16-029(a), and 16-029(b), and the Liquid Waste Trunk Line)] 

COPC SWMU 
EPCa 

(mg/kg) 
Vapor Intrusion Risk-Based 

Concentrationb (mg/kg) Cancer Risk 

Benzene LWTLc 0.000724 1.79 4.04E-09 

Ethylbenzene 16-029(a) 0.00314 5.58 5.63E-09 

Nitrobenzene 16-029(a) 0.165 0.481 3.43E-06 

Total Excess Cancer Risk 3E-06 

a Maximum detected concentration. 
b Vapor intrusion risk values generated by the Johnson and Ettinger advanced soil model. 

c LWTL = Liquid Waste Trunk Line. 
 

Table H-4.3-5 

 Residential Noncarcinogenic Screening of 

Vapor Intrusion for the V-Site Subaggregate [SWMUs 16-017(v)-99, 

16-017(w)-99, 16-034(m), 16-034(n), and AOCs 16-024(m), 16-024(n), and C-16-068] 

COPC AOC / SWMU 
EPCa 

(mg/kg) 
Vapor Intrusion Risk-Based 

Concentrationb (mg/kg) HQ 

Acetone 16-024(m) 0.041 1150 3.57E-05 

Isopropyltoluene[4-] 16-024(n) 0.0506 22.3c 2.27E-03 

Methylene chloride 16-024(m) 0.013 22.3 5.83E-04 

Toluene 16-034(n) 0.00268 278 9.64E-06 

HI 0.003 
a Maximum detected concentration. 
b Vapor intrusion risk values generated by the Johnson and Ettinger advanced soil model. 

c Isopropylbenzene used as surrogate based on structural similarity. 
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H-327 

Table H-4.3-6 

 Residential Noncarcinogenic Screening of Vapor Intrusion for the 

V-Site Subaggregate [SWMUs 16-025(x), 16-029(w), and 16-029(x)] 

COPC SWMU 
EPCa 

(mg/kg) 

Vapor Intrusion Risk-
Based Concentrationb 

(mg/kg) HQ 

Acetone 16-029(w) 0.5 1060 4.72E-04 

Butanone[2-] 16-029(x) 0.002 335 5.97E-06 

Butylbenzene[n-] 16-029(x) 0.002 19.1 1.05E-04 

Isopropyltoluene[4-] 16-029(x) 0.012 38.2c 3.14E-04 

Methylene chloride 16-029(x) 0.01 40.3 2.48E-04 

Tetrachloroethene 16-029(x) 0.0109 0.0334 3.26E-01 

Toluene 16-029(x) 0.006 335 1.79E-05 

Trichloro-1,2,2-trifluoroethane[1,1,2-] 16-029(x) 0.0063 18,000 3.50E-07 

HI 0.3 
a Maximum detected concentration. 
b Vapor intrusion risk values generated by the Johnson and Ettinger advanced soil model. 

c Isopropylbenzene used as surrogate based on structural similarity. 

 

Table H-4.3-7 

 Residential Noncarcinogenic Screening of Vapor Intrusion for AOC C-16-074 

COPC 
EPCa 

(mg/kg) 
Vapor Intrusion Risk-Based 

Concentrationb (mg/kg) HQ 

Acetone 0.065 4860 1.34E-05 

HI 0.00001 
a Maximum detected concentration. 
b Vapor intrusion risk values generated by the Johnson and Ettinger advanced soil model. 

 

Table H-4.3-8 

 Residential Noncarcinogenic Screening of Vapor Intrusion for the Courtyard Periphery Area 

COPC 
EPCa 

(mg/kg) 
Vapor Intrusion Risk-Based 

Concentrationb (mg/kg) HQ 

Acetone 0.0544 1730 3.14E-05 

Dichloroethene[1,1-] 0.000603 145 4.16E-06 

Isopropyltoluene[4-] 0.0638 22.3c 2.86E-03 

Methylene chloride 0.00435 1490 2.92E-06 

Methylnaphthalene[2-] 0.0471 6.42 7.34E-03 

Toluene 0.0124 278 4.46E-05 

HI 0.01 
a Maximum detected concentration. 
b Vapor intrusion risk values generated by the Johnson and Ettinger advanced soil model. 

c Isopropylbenzene used as surrogate based on structural similarity. 
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Table H-4.3-9 

 Residential Carcinogenic Screening of Vapor Intrusion for the Courtyard Periphery Area 

COPC 
EPCa 

(mg/kg) 
Vapor Intrusion Risk-Based 

Concentrationb (mg/kg) Cancer Risk 

Naphthalene 0.0203 0.824 2.46E-02 

Total Excess Cancer Risk 2E-07 
a Maximum detected concentration. 
b Vapor intrusion risk values generated by the Johnson and Ettinger advanced soil model. 

 

Table H-4.4-1 

 Essential Nutrient Screening Assessment 

AOC / SWMU Scenario COPC 

Maximum 
Concentration 

(mg/kg) 
SSL 

(mg/kg)* Ratio 

K-Site 

11-006(b) Residential Calcium 4520 13,000,000 0.0003 

11-006(b) Residential Magnesium 3100 339,000 0.009 

P-Site 

16-003(p) Residential Calcium 41,900 13,000,000 0.003 

16-004(d) Residential Calcium 3400 13,000,000 0.0003 

16-024(a) Residential Calcium 2710 13,000,000 0.0002 

16-031(h) Residential Calcium 6790 13,000,000 0.0005 

C-16-050 Residential Calcium 11,300 13,000,000 0.0009 

16-003(p) Industrial Calcium 41,900 32,400,000 0.001 

16-031(h) Industrial Calcium 6790 32,400,000 0.0002 

C-16-050 Industrial Calcium 11,300 32,400,000 0.0004 

300s Line 

16-003(g) Residential Calcium 12,900 13,000,000 0.001 

16-029(b) Residential Calcium 3320 13,000,000 0.0003 

Liquid Waste Trunk Line  Residential Calcium 16,400 13,000,000 0.001 

Liquid Waste Trunk Line Residential Magnesium 3160 339,000 0.009 

Liquid Waste Trunk Line Industrial Calcium 6330 32,400,000 0.0002 

V-Site 

16-017(v)-99 Residential Calcium 4610 13,000,000 0.0004 

16-017(v)-99 Residential Magnesium 2920 339,000 0.009 

16-024(m) Residential Calcium 5840 13,000,000 0.0005 

16-024(m) Residential Magnesium 3400 339,000 0.01 

16-029(w) Residential Calcium 3600 13,000,000 0.0003 

*SSLs from NMED (2015, 600915). 

 



 
S

upp
lem

e
ntal Investig

atio
n R

eport for S
-S

ite
 A

ggreg
ate A

re
a 

H
-32

9
 

H. DO NOT DELETE 
Table H-5.3-1 

 Ecological Screening Levels for Terrestrial Receptors 
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Inorganic Chemicals (mg/kg) 

Antimony 46 na* na na na na 2.6 2.6 2.4 78 11 

Arsenic 820 850 120 42 26 18 140 15 32 6.8 18 

Barium 41,000 28,000 8600 820 930 1000 2900 1300 1800 330 110 

Cadmium 530 470 1.5 4.4 0.54 0.29 8.8 0.27 0.51 140 32 

Chromium (Total) 1800 1000 200 68 40 28 750 45 110 na na 

Cobalt 5500 2700 720 170 120 96 1600 160 400 na 13 

Copper 4000 1300 92 38 22 15 240 38 64 80 70 

Cyanide (Total) 2800 0.59 0.4 0.1 0.1 0.1 660 310 340 na na 

Lead 3700 630 95 21 16 14 330 72 120 1700 120 

Manganese 41,000 69,000 27,000 1400 1900 3100 1800 1500 1400 450 220 

Mercury 61 0.29 0.066 0.07 0.022 0.013 20 1.7 3 0.05 34 

Nickel 1200 2300 120 160 38 21 440 9.7 20 280 38 

Selenium 90 81 4.3 1 0.87 0.75 1.9 0.66 0.83 4.1 0.52 

Silver 4300 670 14 11 4.3 2.6 140 14 24 na 560 

Thallium 5.3 120 56 9.2 7.5 6.3 2.5 0.22 0.73 na 0.05 

Uranium 4800 30,000 16,000 1900 1700 1600 1800 220 750 na 25 

Vanadium 3300 130 64 8.9 7.6 6.7 1300 140 480 na 60 

Zinc 7800 2400 250 350 85 48 1600 98 170 120 160 
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Table H-5.3-1 (continued) 
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Organic Chemicals (mg/kg) 

Acenaphthene 25,000 na na na na na 440 120 160 na 0.25 

Acetone 7800 76,000 970 7.5 14 170 1.3 15 1.2 na na 

Amino-2,6-dinitrotoluene[4-] 6400 na na na na na 290 12 23 18 33 

Amino-4,6-dinitrotoluene[2-] 9400 na na na na na 92 15 24 43 14 

Benzene 17,000 na na na na na 31 47 24 na na 

Benzoic acid 1800 na na na na na 3.7 1 1.3 na na 

Benzo(a)anthracene 110 34 7.4 0.8 0.91 1 5.5 3 3.4 na 18 

Benzo(a)pyrene 3400 na na na na na 240 53 85 na na 

Benzo(b)fluoranthene 2400 na na na na na 110 38 52 na 18 

Benzo(g,h,i)perylene 3300 na na na na na 480 24 47 na na 

Benzo(k)fluoranthene 4300 na na na na na 310 62 100 na na 

Bis(2-ethylhexyl)phthalate 380 8.1 0.1 20 0.04 0.02 2400 0.59 1.1 na na 

Butanone[2-] 1,300,000 na na na na na 380 2600 360 na na 

Butylbenzylphthalate 18,000 na na na na na 2000 90 160 na na 

Chloroform 8200 na na na na na 15 8.2 8 na na 

Chrysene 110 na na na na na 5.8 2.4 3.1 na na 

DDE[4,4'-] 940 18 0.59 5.6 0.21 0.11 550 3.7 7.3 na na 

Di-n-butylphthalate 48,000 1.7 0.059 0.39 0.021 0.011 14,000 180 370 na 160 

Dibenzofuran na na na na na na na na na na 6.1 

Dichloroethene[1,1-] 13,000 na na na na na 35 11 14 na na 

Diethylphthalate 2,200,000 na na na na na 7200 3600 3600 na 100 
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Table H-5.3-1 (continued) 
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Dinitrotoluene[2,4-] 2000 na na na na na 66 13 20 18 6 

Fluoranthene 3300 na na na na na 230 22 38 10 na 

Indeno(1,2,3-cd)pyrene 4600 na na na na na 530 62 110 na na 

HMX 59,000 na na na na na 340 900 300 16 2700 

Methyl-2-pentanone[4-] 17,000 na na na na na 13 15 9.8 na na 

Methylene chloride 4200 na na na na na 3 9 2.6 na 1600 

Methylphenol[2-] 160,000 na na na na na 720 1300 590 na 0.67 

Nitrobenzene 4000 na na na na na 5.4 20 4.9 2.2 na 

Nitrotoluene[3-] 6700 na na na na na 17 19 12 na na 

Pentachlorophenol 170 49 1.9 31 0.72 0.36 150 0.81 1.6 31 5 

Phenanthrene 1700 na na na na na 52 10 15 5.5 na 

Phenol 42,000 na na na na na 38 550 38 1.8 0.79 

Pyrene 2800 3100 190 71 46 34 99 22 32 10 na 

RDX 7000 890 13 2.3 2.4 2.4 31 16 16 8.4 na 

Styrene na na na na na na na na na 1.2 3.2 

Tetrachloroethene 97 na na na na na 7.8 0.18 0.36 na 10 

Tetryl 940 na na na na na 1.5 35 1.5 na na 

Toluene 11,000 na na na na na 54 23 25 na 200 

Trichloroethane[1,1,1-] 260,000 na na na na na 1600 260 400 na na 

Trichloroethene 37,000 na na na na na 150 42 55 na na 

Trichlorofluoromethane 52,000 na na na na na 1500 52 98 na na 

Trinitrobenzene[1,3,5-] 10,000 na na na na na 120 400 120 10 na 
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Table H-5.3-1 (continued) 
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TNT 26,000 3500 1500 7.6 14 170 96 1000 96 32 62 

Radionuclides (pCi/g) 

Americium-241 26,000 59,000 47,000 5000 6900 11,000 20,000 33,000 33,000 190 500 

Cesium-137 1500 3900 4300 1400 2600 4600 1200 2400 2300 2300 1500 

Plutonium-238 45,000 130,000 120,000 5200 7700 14,000 53,000 160,000 170,000 820 1800 

Plutonium-239/240 51,000 160,000 140,000 5400 7900 14,000 62,000 270,000 280,000 870 1900 

Uranium-234 110,000 260,000 260,000 15,000 31,000 92,000 18,000 140,000 120,000 2200 440 

Uranium-235/236 5200 10,000 10,000 6500 8200 9800 4200 5200 5200 1600 440 

Uranium-238 2100 4200 4200 3400 3800 4100 1900 2100 2100 1100 400 

Notes: ESLs from ECORISK Database, Version 3.3 (LANL 2015, 600921). 

*na = Not available. 



Supplemental Investigation Report for S-Site Aggregate Area 

H-333 

Table H-5.3-2 

 Minimum ESL Comparison for SWMU 11-005(a) 

COPC 
EPC 

(mg/kg) 
ESL 

(mg/kg) Receptor HQ 

Inorganic Chemicals (mg/kg) 

Antimony 3.98 2.4 Deer Mouse 1.66 

Chromium (Total) 83.4 28 American Robin (insectivore) 2.98 

Copper 10.7 15 American Robin (insectivore) 0.71 

Cyanide (Total) 4.03 0.1 American Robin (all diets) 40.3 

Lead 95.5 14 American Robin (insectivore) 6.82 

Mercury 0.133 0.013 American Robin (insectivore) 10.2 

Selenium 1.57(U) 0.52 Plant 3.02 

Silver 36 2.6 American Robin (insectivore) 13.8 

Organic Chemicals (mg/kg) 

Acetone 0.0058 1.2 Deer Mouse 0.0048 

HMX 0.438 16 Earthworm 0.027 

Methylene chloride 0.00528 2.6 Deer Mouse 0.002 

Radionuclides (pCi/g) 

Americium-241 0.0427 190 Earthworm 0.00022 

Plutonium-239/240 0.193 870 Earthworm 0.00022 

Uranium-234 1.91 440 Plant 0.0043 

Uranium-235/236 0.118 440 Plant 0.00027 

Uranium-238 1.92 400 Plant 0.0048 

Notes: Bolded values indicate HQs greater than 0.3. Data qualifiers are defined in Appendix A. 
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Table H-5.3-3 

 HI Analysis for SWMU 11-005(a) 
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Antimony 3.98 0.087 na* na na na na 1.53 1.53 1.66 0.051 0.36 

Chromium (Total) 83.4 0.046 0.083 0.42 1.23 2.08 2.98 0.11 1.85 0.76 na na 

Copper 10.7 0.0027 0.0082 0.12 0.28 0.49 0.71 0.045 0.28 0.17 0.13 0.15 

Cyanide (Total) 4.03 0.0014 6.83 10.1 40.3 40.3 40.3 0.0061 0.013 0.012 na na 

Lead 95.5 0.026 0.15 1.01 4.55 5.97 6.82 0.29 1.33 0.8 0.056 0.8 

Mercury 0.133 0.0022 0.46 2.02 1.9 6.05 10.2 0.0067 0.078 0.044 2.66 0.0039 

Selenium 1.57(U) 0.017 0.019 0.37 1.57 1.8 2.09 0.83 2.38 1.89 0.38 3.02 

Silver 36 0.0084 0.054 2.57 3.27 8.36 13.8 0.26 2.57 1.5 na 0.064 

HI 0.2 8 17 53 65 77 3 10 7 3 4 

Notes: Bolded values indicate HQs greater than 0.3 or HI greater than 1. Data qualifiers are defined in Appendix A.  

*na = Not available. 
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H-335 

Table H-5.3-4 

 Minimum ESL Comparison for SWMU 11-005(b) 

COPC 
EPC 

(mg/kg) 
ESL 

(mg/kg) Receptor HQ 

Inorganic Chemicals (mg/kg) 

Antimony 8.12(U) 2.4 Deer Mouse 3.38 

Barium 205 110 Plant 1.86 

Chromium (Total) 11.5 28 American Robin (insectivore) 0.41 

Copper 8.41 15 American Robin (insectivore) 0.56 

Cyanide (Total) 0.402 0.1 American Robin (all diets) 4.02 

Nickel 8.77 9.7 Montane Shrew 0.9 

Selenium 1.61(U) 0.52 Plant 3.1 

Vanadium 23.1 6.7 American Robin (insectivore) 3.44 

Zinc 47.3 48 American Robin (insectivore) 0.99 

Organic Chemicals (mg/kg) 

Benzoic acid 0.674 1 Montane Shrew 0.67 

Bis(2-ethylhexyl)phthalate 0.396 0.02 American Robin (insectivore) 19.8 

HMX 7.92 16 Earthworm 0.49 

Trichloroethane[1,1,1-] 0.00213 260 Montane Shrew 0.0000082 

Trichloroethene 0.00342 42 Montane Shrew 0.000081 

Radionuclides (pCi/g) 

Plutonium-239/240 0.0326 870 Earthworm 0.000037 

Uranium-238 1.82 400 Plant 0.0046 

Notes: Bolded values indicate HQs greater than 0.3. Data qualifiers are defined in Appendix A. 
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Table H-5.3-5 

 HI Analysis for SWMU 11-005(b) 
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Antimony 8.12(U) 0.18 na* na na na na 3.12 3.12 3.38 0.1 0.74 

Barium 205 0.005 0.0073 0.024 0.25 0.22 0.2 0.071 0.16 0.11 0.62 1.86 

Chromium (Total) 11.5 0.0064 0.011 0.057 0.17 0.29 0.41 0.015 0.26 0.1 na na 

Copper 8.41 0.0021 0.0065 0.091 0.22 0.38 0.56 0.035 0.22 0.13 0.11 0.12 

Cyanide (Total) 0.402 0.00014 0.68 1.01 4.02 4.02 4.02 0.00061 0.0013 0.0012 na na 

Nickel 8.77 0.0073 0.0038 0.073 0.055 0.23 0.42 0.02 0.9 0.44 0.031 0.23 

Selenium 1.61(U) 0.018 0.02 0.37 1.61 1.85 2.15 0.85 2.44 1.94 0.39 3.1 

Vanadium 23.1 0.007 0.18 0.36 2.59 3.03 3.44 0.018 0.16 0.048 na 0.38 

Zinc 47.3 0.0061 0.02 0.19 0.14 0.56 0.99 0.03 0.48 0.28 0.39 0.3 

Benzoic acid 0.674 0.00037 na na na na na 0.18 0.67 0.52 na na 

Bis(2-ethylhexyl)phthalate 0.396 0.001 0.049 3.96 0.02 9.9 19.8 0.00017 0.67 0.36 na na 

HMX 7.92 0.00013 na na na na na 0.023 0.0088 0.026 0.49 0.0029 

HI 0.2 1 6 9 20 32 3 10 7 2 7 

Notes: Bolded values indicate HQs greater than 0.3 or HI greater than 1. Data qualifiers are defined in Appendix A.  

*na = Not available. 
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H-337 

Table H-5.3-6 

 Minimum ESL Comparison for SWMU 11-005(c) 

COPC 
EPC 

(mg/kg) 
ESL 

(mg/kg) Receptor HQ 

Inorganic Chemicals (mg/kg) 

Antimony 1.51(U) 2.4 Deer Mouse 0.63 

Cadmium 0.429 0.27 Montane Shrew 1.59 

Copper 18.1 15 American Robin (insectivore) 1.21 

Mercury 0.123 0.013 American Robin (insectivore) 9.46 

Selenium 1.51(U) 0.52 Plant 2.9 

Organic Chemicals (mg/kg) 

Acetone 0.00498 1.2 Deer Mouse 0.0042 

HMX 36.7 16 Earthworm 2.29 

Methylene chloride 0.00449 2.6 Deer Mouse 0.0017 

RDX 0.144 2.3 American Robin (herbivore) 0.063 

Trichloroethane[1,1,1-] 0.000443 260 Montane Shrew 0.0000017 

Trichloroethene 0.00452 42 Montane Shrew 0.00011 

Radionuclides (pCi/g) 

Uranium-234 3.27 440 Plant 0.0074 

Uranium-235/236 0.189 440 Plant 0.00043 

Uranium-238 3.41 400 Plant 0.0085 

Notes: Bolded values indicate HQs greater than 0.3. Data qualifiers are defined in Appendix A. 
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Table H-5.3-7 

 HI Analysis for SWMU 11-005(c) 
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Antimony 1.51(U) 0.033 na* na na na na 0.58 0.58 0.63 0.019 0.14 

Cadmium 0.429 0.00081 0.00091 0.29 0.098 0.79 1.48 0.049 1.59 0.84 0.0031 0.013 

Copper 18.1 0.0045 0.014 0.2 0.48 0.82 1.21 0.076 0.48 0.28 0.23 0.26 

Mercury 0.123 0.002 0.42 1.86 1.76 5.59 9.46 0.0062 0.072 0.041 2.46 0.0036 

Selenium 1.51(U) 0.017 0.019 0.35 1.51 1.74 2.01 0.79 2.29 1.82 0.37 2.9 

HMX 36.7 0.00062 na na na na na 0.11 0.041 0.12 2.29 0.014 

HI 0.06 0.5 3 4 9 14 2 5 4 5 3 

Notes: Bolded values indicate HQs greater than 0.3 or HI greater than 1. Data qualifiers are defined in Appendix A. 

*na = Not available. 

 

Table H-5.3-8 

 Minimum ESL Comparison for SWMU 11-006(a) 

COPC 
EPC 

(mg/kg) 
ESL 

(mg/kg) Receptor HQ 

Inorganic Chemicals (mg/kg) 

Antimony 1.19(U) 2.4 Deer Mouse 0.5 

Chromium (Total) 8.87 28 American Robin (insectivore) 0.32 

Copper 22 15 American Robin (insectivore) 1.47 

Lead 34.4 14 American Robin (insectivore) 2.46 

Selenium 1.22(U) 0.52 Plant 2.35 

Organic Chemicals (mg/kg) 

HMX 9.76 16 Earthworm 0.61 

Notes: Bolded values indicate HQs greater than 0.3. Data qualifiers are defined in Appendix A. 
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Table H-5.3-9 

 HI Analysis for SWMU 11-006(a) 
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Antimony 1.19(U) 0.026 na* na na na na 0.46 0.46 0.5 0.015 0.11 

Chromium (Total) 8.87 0.0049 0.0089 0.044 0.13 0.23 0.32 0.012 0.2 0.081 na na 

Copper 22 0.0055 0.017 0.24 0.58 1 1.47 0.092 0.58 0.34 0.28 0.31 

Lead 34.4 0.0093 0.055 0.36 1.64 2.15 2.46 0.1 0.48 0.29 0.02 0.29 

Selenium 1.22(U) 0.014 0.015 0.28 1.22 1.4 1.63 0.64 1.85 1.47 0.3 2.35 

HMX 9.76 0.00017 na na na na na 0.029 0.011 0.033 0.61 0.0036 

HI 0.06 0.1 0.9 4 5 6 1 4 3 1 3 

Notes: Bolded values indicate HQs greater than 0.3 or HI greater than 1. Data qualifiers are defined in Appendix A. 

*na = Not available. 
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Table H-5.3-10 

 Minimum ESL Comparison for SWMU 11-006(b) 

COPC 
EPC 

(mg/kg) 
ESL 

(mg/kg) Receptor HQ 

Inorganic Chemicals (mg/kg) 

Antimony 0.846 2.4 Deer Mouse 0.35 

Barium 143 110 Plant 1.3 

Cadmium 0.237 0.27 Montane Shrew 0.88 

Chromium (Total) 11.8 28 American Robin (insectivore) 0.42 

Copper 13.1 15 American Robin (insectivore) 0.87 

Cyanide (Total) 4.87 0.1 American Robin (all diets) 48.7 

Selenium 1.53(UJ) 0.52 Plant 2.94 

Silver 0.241 2.6 American Robin (insectivore) 0.093 

Uranium 2.84 25 Plant 0.11 

Vanadium 28.1 6.7 American Robin (insectivore) 4.19 

Organic Chemicals (mg/kg) 

Acetone 0.00503 1.2 Deer Mouse 0.0042 

Bis(2-ethylhexyl)phthalate 0.328 0.02 American Robin (insectivore) 16.9 

Dichloroethene[1,1-] 0.00187 11 Montane Shrew 0.00017 

HMX 15.2 16 Earthworm 0.95 

RDX 0.145 2.3 American Robin (herbivore) 0.063 

Toluene 0.00153 23 Montane Shrew 0.000067 

Trichloroethene 0.000685 42 Montane Shrew 0.000016 

Radionuclides (pCi/g) 

Plutonium-238 0.0397 820 Earthworm 0.000048 

Plutonium-239/240 0.0162 870 Earthworm 0.000019 

Uranium-234 1.61 440 Plant 0.0037 

Uranium-238 1.77 400 Plant 0.0044 

Notes: Bolded values indicate HQs greater than 0.3. Data qualifiers are defined in Appendix A. 
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Table H-5.3-11 

 HI Analysis for SWMU 11-006(b) 
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Antimony 0.846 0.018 na* na na na na 0.33 0.33 0.35 0.011 0.077 

Barium 143 0.0035 0.0051 0.017 0.17 0.15 0.14 0.049 0.11 0.08 0.43 1.3 

Cadmium 0.237 0.00045 0.0005 0.16 0.054 0.44 0.82 0.027 0.88 0.46 0.0017 0.0074 

Chromium (Total) 11.8 0.0065 0.012 0.059 0.17 0.29 0.42 0.016 0.26 0.11 na na 

Copper 13.1 0.0033 0.01 0.14 0.35 0.6 0.87 0.055 0.35 0.21 0.16 0.19 

Cyanide (Total) 4.87 0.0017 8.25 12.2 48.7 48.7 48.7 0.0074 0.016 0.014 na na 

Selenium 1.53(UJ) 0.017 0.019 0.36 1.53 1.76 2.04 0.81 2.32 1.84 0.37 2.94 

Vanadium 28.1 0.0085 0.22 0.44 3.16 3.7 4.19 0.022 0.2 0.059 na 0.47 

Bis(2-ethylhexyl)phthalate 0.328 0.00089 0.042 3.38 0.017 8.45 16.9 0.00014 0.57 0.31 0.00089 0.042 

HMX 15.2 0.00026 na na na na na 0.045 0.017 0.051 0.95 0.0056 

HI 0.06 9  17 54 64 74 1 5 3 2 5 

Notes: Bolded values indicate HQs greater than 0.3 or HI greater than 1. Data qualifiers are defined in Appendix A.  

*na = Not available. 
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H-342 

Table H-5.3-12 

 Minimum ESL Comparison for SWMU 11-006(c) 

COPC 
EPC 

(mg/kg) 
ESL 

(mg/kg) Receptor HQ 

Inorganic Chemicals (mg/kg) 

Antimony 11(UJ) 2.4 Deer Mouse 4.58 

Barium 145 110 Plant 1.32 

Chromium (Total) 11.2 28 American Robin (insectivore) 0.4 

Copper 23.1 15 American Robin (insectivore) 1.54 

Selenium 1.55(U) 0.52 Plant 2.98 

Silver 0.241 2.6 American Robin (insectivore) 0.093 

Thallium 0.149 0.05 Plant 2.98 

Organic Chemicals (mg/kg) 

Acetone 0.00514 1.2 Deer Mouse 0.0043 

Benzoic acid 0.776 1 Montane Shrew 0.78 

Bis(2-ethylhexyl)phthalate 0.25 0.02 American Robin (insectivore) 1.25 

HMX 95.1 16 Earthworm 5.94 

Methylene chloride 0.0032 2.6 Deer Mouse 0.0012 

RDX 4.9 2.3 American Robin (herbivore) 2.13 

Toluene 0.000485 23 Montane Shrew 0.000021 

Radionuclides (pCi/g) 

Plutonium-239/240 0.0201 870 Earthworm 0.000023 

Notes: Bolded values indicate HQs greater than 0.3. Data qualifiers are defined in Appendix A. 
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Table H-5.3-13 

 HI Analysis for SWMU 11-006(c) 

COPEC 
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Antimony 11(UJ) 0.24 na* na na na na 4.23 4.23 4.58 0.14 1 

Barium 145 0.0036 0.0051 0.017 0.18 0.16 0.15 0.05 0.11 0.081 0.44 1.32 

Chromium (Total) 11.2 0.0062 0.011 0.056 0.16 0.28 0.4 0.015 0.25 0.1 na na 

Copper 23.1 0.0058 0.018 0.25 0.61 1.05 1.54 0.096 0.61 0.36 0.29 0.33 

Selenium 1.55(U) 0.017 0.019 0.36 1.55 1.78 2.07 0.82 2.35 1.87 0.38 2.98 

Thallium 0.149 0.028 0.0012 0.0027 0.016 0.02 0.024 0.06 0.68 0.2 na 2.98 

Benzoic acid 0.776 0.00043 na na na na na 0.21 0.78 0.6 na na 

Bis(2-ethylhexyl)phthalate 0.25 0.00066 0.031 2.5 0.013 6.25 12.5 0.0001 0.42 0.23 na na 

HMX 95.1 0.0016 na na na na na 0.28 0.11 0.32 5.94 0.035 

RDX 4.9 0.0007 0.0055 0.38 2.13 2.04 2.04 0.16 0.31 0.31 0.58 na 

HI 0.3 0.1 4 4 12 20 6 10 9 8 9 

Notes: Bolded values indicate HQs greater than 0.3 or HI greater than 1. Data qualifiers are defined in Appendix A. 

*na = Not available. 

 



Supplemental Investigation Report for S-Site Aggregate Area 

H-344 

Table H-5.3-14 

 Minimum ESL Comparison for SWMU 11-006(d) 

COPC 
EPC 

(mg/kg) 
ESL 

(mg/kg) Receptor HQ 

Inorganic Chemicals (mg/kg) 

Antimony 0.697 2.4 Deer Mouse 0.29 

Copper 11.5 15 American Robin (insectivore) 0.76 

Cyanide (Total) 1.21 0.1 American Robin (all diets) 12.1 

Selenium 1.68(U) 0.52 Plant 3.23 

Silver 0.281 2.6 American Robin (insectivore) 0.11 

Thallium 0.213 0.05 Plant 4.26 

Uranium 2.79 25 Plant 0.11 

Organic Chemicals (mg/kg) 

Acetone 0.0122 1.2 Deer Mouse 0.01 

Benzoic acid 7.86 1 Montane Shrew 7.86 

Bis(2-ethylhexyl)phthalate 0.25 0.02 American Robin (insectivore) 12.5 

Butanone[2-] 0.00419 360 Deer Mouse 0.000012 

Dichloroethene[1,1-] 0.000715 11 Montane Shrew 0.000065 

HMX 24.5 16 Earthworm 1.53 

RDX 1.81 2.3 American Robin (herbivore) 0.79 

Radionuclides (pCi/g) 

Plutonium-239/240 0.0449 870 Earthworm 0.000052 

Uranium-234 2.088 440 Plant 0.0047 

Uranium-238 2.171 400 Plant 0.0054 

Notes: Bolded values indicate HQs greater than 0.3. Data qualifiers are defined in Appendix A. 
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Table H-5.3-15 

 HI Analysis for SWMU 11-006(d) 

COPEC 
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Copper 11.5 0.0029 0.0088 0.12 0.3 0.52 0.76 0.048 0.3 0.18 0.14 0.16 

Cyanide (Total) 1.21 0.00043 2.05 3.02 12.1 12.1 12.1 0.0018 0.0039 0.0036 na* na 

Selenium 1.68(U) 0.019 0.021 0.39 1.68 1.93 2.24 0.88 2.55 2.02 0.41 3.23 

Thallium 0.213 0.04 0.0018 0.0038 0.023 0.028 0.034 0.085 0.97 0.29 na 4.26 

Benzoic acid 7.86 0.0044 na na na na na 2.12 7.86 6.05 na na 

Bis(2-ethylhexyl)phthalate 0.25 0.00066 0.031 2.5 0.013 6.25 12.5 0.0001 0.42 0.23 na na 

HMX 24.5 0.00042 na na na na na 0.072 0.027 0.082 1.53 0.0091 

RDX 1.81 0.00026 0.002 0.14 0.79 0.75 0.75 0.058 0.11 0.11 0.22 na 

HI 0.07 2 6 15 22 28 3 12 9 2 8 

Notes: Bolded values indicate HQs greater than 0.3 or HI greater than 1. Data qualifiers are defined in Appendix A. 

*na = Not available. 



Supplemental Investigation Report for S-Site Aggregate Area 

H-346 

Table H-5.3-16 

 Minimum ESL Comparison for SWMU 11-011(a) 

COPC 
EPC 

(mg/kg) 
ESL 

(mg/kg) Receptor HQ 

Inorganic Chemicals (mg/kg) 

Antimony 2.17(U) 2.4 Deer Mouse 0.9 

Cadmium 0.368 0.27 Montane Shrew 1.36 

Chromium (Total) 21.7 28 American Robin (insectivore) 0.77 

Copper 28.8 15 American Robin (insectivore) 1.92 

Mercury 0.343 0.013 American Robin (insectivore) 26.4 

Selenium 2.16(U) 0.52 Plant 4.15 

Zinc 140 48 American Robin (insectivore) 2.91 

Organic Chemicals (mg/kg) 

Acetone 0.0228 1.2 Deer Mouse 0.019 

Butanone[2-] 0.00534 360 Deer Mouse 0.000015 

Chloroform 0.00384 8 Deer Mouse 0.00048 

Dichloroethene[1,1-] 0.0027 11 Montane Shrew 0.00025 

Methylene chloride 0.00394 2.6 Deer Mouse 0.0015 

Styrene 0.000953 1.2 Earthworm 0.00079 

Toluene 0.0289 23 Montane Shrew 0.0013 

Trichloroethene 0.000467 42 Montane Shrew 0.000011 

Radionuclides (pCi/g) 

Plutonium-239/240 0.0804 870 Earthworm 0.000092 

Uranium-234 2.01 440 Plant 0.0046 

Uranium-235/236 0.311 440 Plant 0.00071 

Uranium-238 2.37 400 Plant 0.0059 

Notes: Bolded values indicate HQs greater than 0.3. Data qualifiers are defined in Appendix A. 

 



 

 

S
upp

lem
e

ntal Investig
atio

n R
eport for S

-S
ite

 A
ggreg

ate A
re

a 

H
-34

7
 

Table H-5.3-17 

 HI Analysis for SWMU 11-011(a) 
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Antimony 2.17(U) 0.047 na* na na na na 0.83 0.83 0.9 0.028 0.2 

Cadmium 0.368 0.00069 0.00078 0.25 0.084 0.68 1.27 0.042 1.36 0.72 0.0026 0.012 

Chromium (Total) 21.7 0.012 0.022 0.11 0.32 0.54 0.77 0.029 0.48 0.2 na na 

Copper 28.8 0.0072 0.022 0.31 0.76 1.31 1.92 0.12 0.76 0.45 0.36 0.41 

Mercury 0.343 0.0056 1.18 5.2 4.9 15.6 26.4 0.017 0.2 0.11 6.86 0.01 

Selenium 2.16(U) 0.024 0.027 0.5 2.16 2.48 2.88 1.14 3.27 2.6 0.53 4.15 

Zinc 140 0.018 0.058 0.56 0.4 1.65 2.91 0.087 1.43 0.82 1.17 0.87 

HI 0.1 1 7 9 22 36 2 8 6 9 6 

Notes: Bolded values indicate HQs greater than 0.3 or HI greater than 1. Data qualifiers are defined in Appendix A. 

*na = Not available. 

 



Supplemental Investigation Report for S-Site Aggregate Area 

H-348 

Table H-5.3-18 

 Minimum ESL Comparison for SWMU 11-011(b) 

COPC 
EPC 

(mg/kg) 
ESL 

(mg/kg) Receptor HQ 

Inorganic Chemicals (mg/kg) 

Antimony 7.77(U) 2.4 Deer Mouse 3.24 

Chromium (Total) 9.21 28 American Robin (insectivore) 0.33 

Copper 49.4 15 American Robin (insectivore) 3.29 

Selenium 1.69(U) 0.52 Plant 3.25 

Organic Chemicals (mg/kg) 

Acetone 0.133 1.2 Deer Mouse 0.11 

Methylene chloride 0.00501 2.6 Deer Mouse 0.0019 

Styrene 0.000413 1.2 Earthworm 0.00034 

Toluene 0.00739 23 Montane Shrew 0.00032 

Radionuclides (pCi/g) 

Americium-241 0.0292 190 Earthworm 0.00015 

Uranium-238 1.49 400 Plant 0.0037 

Notes: Bolded values indicate HQs greater than 0.3. Data qualifiers are defined in Appendix A. 
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Table H-5.3-19 

 HI Analysis for SWMU 11-011(b) 

COPEC 
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Antimony 7.77(U) 0.17 na* na na na na 2.99 2.99 3.24 0.1 0.71 

Chromium (Total) 9.21 0.0051 0.0092 0.046 0.14 0.23 0.33 0.012 0.2 0.084 na na 

Copper 49.4 0.012 0.038 0.54 1.3 2.25 3.29 0.21 1.3 0.77 0.62 0.71 

Selenium 1.69(U) 0.019 0.021 0.39 1.69 1.94 2.25 0.89 2.56 2.04 0.41 3.25 

HI 0.2 0.07 1 3 4 6 4 7 6 1 5 

Notes: Bolded values indicate HQs greater than 0.3 or HI greater than 1. Data qualifiers are defined in Appendix A. 

*na = Not available. 
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H-350 

Table H-5.3-20 

 Minimum ESL Comparison for SWMU 11-011(d) 

COPC 
EPC 

(mg/kg) 
ESL 

(mg/kg) Receptor HQ 

Inorganic Chemicals (mg/kg) 

Antimony 5.86(U) 2.4 Deer Mouse 2.44 

Chromium (Total) 27.7 28 American Robin (insectivore) 0.99 

Copper 29.6 15 American Robin (insectivore) 1.97 

Nickel 12.7 9.7 Montane Shrew 1.31 

Selenium 1 0.52 Plant 1.92 

Organic Chemicals (mg/kg) 

Benzo(a)anthracene 0.0214 0.8 American Robin (herbivore) 0.027 

Benzo(a)pyrene 0.015 53 Montane shrew 0.00028 

Benzo(b)fluoranthene 0.0368 18 Plant 0.002 

Chrysene 0.0331 2.4 Montane shrew 0.014 

Fluoranthene 0.0448 10 Earthworm 0.0045 

HMX 0.414 16 Earthworm 0.026 

Phenanthrene 0.0218 5.5 Earthworm 0.0039 

Pyrene 0.0387 10 Earthworm 0.0039 

Radionuclides (pCi/g) 

Plutonium-239/240 0.3 870 Earthworm 0.00034 

Uranium-234 4.62 440 Plant 0.011 

Uranium-235/236 0.224 440 Plant 0.00051 

Uranium-238 5.28 400 Plant 0.013 

Notes: Bolded values indicate HQs greater than 0.3. Data qualifiers are defined in Appendix A. 
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Table H-5.3-21 

 HI Analysis for SWMU 11-011(d) 

COPEC 
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Antimony 5.86(U) 0.13 na* na na na na 2.25 2.25 2.44 0.075 0.53 

Chromium (Total) 27.7 0.015 0.028 0.14 0.41 0.69 0.99 0.037 0.62 0.25 na na 

Copper 29.6 0.0074 0.023 0.32 0.78 1.35 1.97 0.12 0.78 0.46 0.37 0.42 

Nickel 12.7 0.011 0.0055 0.11 0.079 0.33 0.6 0.029 1.31 0.64 0.045 0.33 

Selenium 1 0.011 0.012 0.23 1 1.15 1.33 0.53 1.52 1.2 0.24 1.92 

HI 0.2 0.07 0.8 2 4 5 3 6 5 0.7 3 

Notes: Bolded values indicate HQs greater than 0.3 or HI greater than 1. Data qualifiers are defined in Appendix A. 

*na = Not available. 

 

Table H-5.3-22 

 Minimum ESL Comparison for AOC C-11-002 

COPC 
EPC 

(mg/kg) 
ESL 

(mg/kg) Receptor HQ 

Inorganic Chemicals (mg/kg) 

Antimony 1.71(U) 2.4 Deer Mouse 0.71 

Selenium 1.58(U) 0.52 Plant 3.04 

Organic Chemicals (mg/kg) 

Bis(2-ethylhexyl)phthalate 0.159 0.02 American Robin (insectivore) 7.95 

HMX 0.391 16 Earthworm 0.024 

Methylene chloride 0.0077 2.6 Deer Mouse 0.003 

Toluene 0.00183 23 Montane Shrew 0.00008 

Notes: Bolded values indicate HQs greater than 0.3. Data qualifiers are defined in Appendix A. 
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Table H-5.3-23 

 HI Analysis for AOC C-11-002 
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Antimony 1.71(U) 0.037 na* na na na na 0.66 0.66 0.71 0.022 0.16 

Selenium 1.58(U) 0.018 0.02 0.37 1.58 1.82 2.11 0.83 2.39 1.9 0.39 3.04 

Bis(2-ethylhexyl)phthalate 0.159 0.00042 0.02 1.59 0.008 3.98 7.95 0.000066 0.27 0.14 na na 

HI 0.05 0.02 2 2 6 10 1 3 3 0.4 3 

Notes: Bolded values indicate HQs greater than 0.3 or HI greater than 1. Data qualifiers are defined in Appendix A. 

*na = Not available. 

 

 



Supplemental Investigation Report for S-Site Aggregate Area 

H-353 

Table H-5.3-24 

 Minimum ESL Comparison for SWMU 13-001 

COPC 
EPC 

(mg/kg) 
ESL 

(mg/kg) Receptor HQ 

Inorganic Chemicals (mg/kg) 

Antimony 1.11 2.4 Deer Mouse 0.46 

Barium 92.4 110 Plant 0.84 

Chromium (Total) 8.9 28 American Robin (insectivore) 0.32 

Copper 8.4 15 American Robin (insectivore) 0.56 

Lead 53.3 14 American Robin (insectivore) 3.81 

Selenium 1.4(U) 0.52 Plant 2.69 

Organic Chemicals (mg/kg) 

Acetone 0.0324 1.2 Deer Mouse 0.027 

Benzoic acid 0.711 1 Montane Shrew 0.71 

Bis(2-ethylhexyl)phthalate 1.4 0.02 American Robin (insectivore) 70 

Butanone[2-] 0.00618 360 Deer Mouse 0.000017 

Butylbenzylphthalate 0.315 90 Montane Shrew 0.0035 

Di-n-butylphthalate 0.863 0.011 American Robin (insectivore) 78.5 

HMX 1.97 16 Earthworm 0.12 

Methylene chloride 0.00232 2.6 Deer Mouse 0.00089 

RDX 3.39 2.3 American Robin (herbivore) 1.47 

Styrene 0.00239 1.2 Earthworm 0.002 

Toluene 0.00108 23 Montane Shrew 0.000047 

Radionuclides (pCi/g) 

Americium-241 0.0394 190 Earthworm 0.00021 

Plutonium-239/240 0.0229 870 Earthworm 0.000026 

Notes: Bolded values indicate HQs greater than 0.3. Data qualifiers are defined in Appendix A. 
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Table H-5.3-25 

 HI Analysis for SWMU 13-001 

COPEC 
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Antimony 1.11 0.024 na* na na na na 0.43 0.43 0.46 0.014 0.1 

Barium 92.4 0.0023 0.0033 0.011 0.11 0.099 0.092 0.032 0.071 0.051 0.28 0.84 

Chromium (Total) 8.9 0.0049 0.0089 0.045 0.13 0.22 0.32 0.012 0.2 0.081 na na 

Copper 8.4 0.0021 0.0065 0.091 0.22 0.38 0.56 0.035 0.22 0.13 0.1 0.12 

Lead 53.3 0.014 0.085 0.56 2.54 3.33 3.81 0.16 0.74 0.44 0.031 0.44 

Selenium 1.4(U) 0.016 0.017 0.33 1.4 1.61 1.87 0.74 2.12 1.69 0.34 2.69 

Benzoic acid 0.711 0.0004 na na na na na 0.19 0.71 0.55 na na 

Bis(2-ethylhexyl)phthalate 1.4 0.0037 0.17 14 0.07 35 70 0.00058 2.37 1.27 na na 

Di-n-butylphthalate 0.863 0.000018 0.51 14.6 2.21 41.1 78.5 0.000062 0.0048 0.0023 na 0.0054 

RDX 3.39 0.00048 0.0038 0.26 1.47 1.41 1.41 0.11 0.21 0.21 0.4 na 

HI 0.07 0.8 30 8 83 157 2 7 5 1 4 

Notes: Bolded values indicate HQs greater than 0.3 or HI greater than 1. Data qualifiers are defined in Appendix A. 

*na = Not available. 
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Table H-5.3-26 

 Minimum ESL Comparison for SWMU 13-002 

COPC 
EPC 

(mg/kg) 
ESL 

(mg/kg) Receptor HQ 

Inorganic Chemicals (mg/kg) 

Antimony 1.75(U) 2.4 Deer Mouse 0.73 

Chromium (Total) 8.55 28 American Robin (insectivore) 0.31 

Selenium 1.91(U) 0.52 Plant 3.67 

Organic Chemicals (mg/kg) 

Acetone 0.00758 1.2 Deer Mouse 0.0063 

Methylene chloride 0.00591 2.6 Deer Mouse 0.0023 

Toluene 0.00104 23 Montane Shrew 0.000045 

Trichloroethane[1,1,1-] 0.00176 260 Montane Shrew 0.0000068 

Trichloroethene 0.00646 42 Montane Shrew 0.00015 

Notes: Bolded values indicate HQs greater than 0.3. Data qualifiers are defined in Appendix A. 
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 HI Analysis for SWMU 13-002 
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Antimony 1.75(U) 0.038 na* na na na na 0.67 0.67 0.73 0.022 0.16 

Chromium (Total) 8.55 0.0048 0.0086 0.043 0.13 0.21 0.31 0.011 0.19 0.078 na na 

Selenium 1.91(U) 0.021 0.024 0.44 1.91 2.2 2.55 1.01 2.89 2.3 0.47 3.67 

HI 0.06 0.03 0.5 2  2  3 2 4 3 0.5 4 

Notes: Bolded values indicate HQs greater than 0.3 or HI greater than 1. Data qualifiers are defined in Appendix A. 

*na = Not available. 



Supplemental Investigation Report for S-Site Aggregate Area 

H-356 

Table H-5.3-28 

 Minimum ESL Comparison for AOC 16-003(p) 

COPC 
EPC 

(mg/kg) 
ESL 

(mg/kg) Receptor HQ 

Inorganic Chemicals (mg/kg) 

Antimony 1.61 2.4 Deer Mouse 0.67 

Copper 21.9 15 American Robin (insectivore) 1.46 

Lead 126 14 American Robin (insectivore) 9 

Nickel 36.4 9.7 Montane Shrew 3.75 

Zinc 78.5 48 American Robin (insectivore) 1.64 

Organic Chemicals (mg/kg) 

Acetone 0.0586 1.2 Deer Mouse 0.049 

Bis(2-ethylhexyl)phthalate 6.34 0.02 American Robin (insectivore) 317 

Butanone[2-] 0.00804 360 Deer Mouse 0.000022 

Butylbenzylphthalate 2.48 90 Montane Shrew 0.028 

HMX 1.59 16 Earthworm 0.099 

Methyl-2-pentanone[4-] 0.0108 9.8 Deer Mouse 0.0011 

Radionuclides (pCi/g) 

Plutonium-239/240 0.0865 870 Earthworm 0.000099 

Note: Bolded values indicate HQs greater than 0.3.  
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Table H-5.3-29 

 HI Analysis for AOC 16-003(p) 

COPEC 
EPC 

(mg/kg) R
ed

 F
ox

 (m
am

m
al

ia
n 

to
p 

ca
rn

iv
or

e)
 

A
m

er
ic

an
 K

es
tr

el
 (a

vi
an

 
to

p 
ca

rn
iv

or
e)

 

A
m

er
ic

an
 K

es
tr

el
 (a

vi
an

 
in

te
rm

ed
ia

te
 c

ar
ni

vo
re

) 

A
m

er
ic

an
 R

ob
in

 
(a

vi
an

 h
er

bi
vo

re
) 

A
m

er
ic

an
 R

ob
in

  
(a

vi
an

 o
m

ni
vo

re
) 

A
m

er
ic

an
 R

ob
in

 (a
vi

an
 

in
se

ct
iv

or
e)

 

D
es

er
t C

ot
to

nt
ai

l 
(m

am
m

al
ia

n 
he

rb
iv

or
e)

 

M
on

ta
ne

 S
hr

ew
 

(m
am

m
al

ia
n 

in
se

ct
iv

or
e)

 

D
ee

r M
ou

se
 (m

am
m

al
ia

n 
om

ni
vo

re
) 

Ea
rt

hw
or

m
 (s

oi
l-d

w
el

lin
g 

in
ve

rt
eb

ra
te

) 

Pl
an

t (
te

rr
es

tr
ia

l 
au

to
tr

op
h-

pr
od

uc
er

) 

Antimony 1.61 0.035 na* na na na na 0.62 0.62 0.67 0.021 0.15 

Copper 21.9 0.0055 0.017 0.24 0.58 1 1.46 0.091 0.58 0.34 0.27 0.31 

Lead 126 0.034 0.2 1.33 6 7.88 9 0.38 1.75 1.05 0.074 1.05 

Nickel 36.4 0.03 0.016 0.3 0.23 0.96 1.73 0.083 3.75 1.82 0.13 0.96 

Zinc 78.5 0.01 0.033 0.31 0.22 0.92 1.64 0.049 0.8 0.46 0.65 0.49 

Bis(2-ethylhexyl)phthalate 6.34 0.017 0.78 63.4 0.32 159 317 0.0026 10.7 5.76 na na 

HI 0.1 1 66 7 169 331 1 18 10 1 3 

Notes: Bolded values indicate HQs greater than 0.3 or HI greater than 1. Data qualifiers are defined in Appendix A. 

*na = Not available. 

 



Supplemental Investigation Report for S-Site Aggregate Area 

H-358 

Table H-5.3-30 

 Minimum ESL Comparison for SWMU 16-004(d) 

COPC 
EPC 

(mg/kg) 
ESL 

(mg/kg) Receptor HQ 

Inorganic Chemicals (mg/kg) 

Antimony 2.02(U) 2.4 Deer Mouse 0.84 

Barium 57.4 110 Plant 0.52 

Copper 6.7 15 American Robin (insectivore) 0.45 

Mercury 0.269 0.013 American Robin (insectivore) 20.7 

Selenium 0.571 0.52 Plant 1.1 

Organic Chemicals (mg/kg) 

Acetone 0.00333 1.2 Deer Mouse 0.0028 

Radionuclides (pCi/g) 

Cesium-137 0.0739 1200 Desert Cottontail 0.000062 

Notes: Bolded values indicate HQs greater than 0.3. Data qualifiers are defined in Appendix A. 
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Table H-5.3-31 

 HI Analysis for SWMU 16-004(d) 

COPEC 
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Antimony 2.02(U) 0.044 na* na na na na 0.78 0.78 0.84 0.026 0.18 

Barium 57.4 0.0014 0.0021 0.0067 0.07 0.062 0.057 0.02 0.044 0.032 0.17 0.52 

Copper 6.7 0.0017 0.0052 0.073 0.18 0.3 0.45 0.028 0.18 0.1 0.084 0.096 

Mercury 0.269 0.0044 0.93 4.08 3.84 12.2 20.7 0.013 0.16 0.09 5.38 0.0079 

Selenium 0.571 0.0063 0.007 0.13 0.57 0.66 0.76 0.3 0.87 0.69 0.14 1.1 

HI 0.06 0.9 4 5 13 22 1 2 2 6 2 

Notes: Bolded values indicate HQs greater than 0.3 or HI greater than 1. Data qualifiers are defined in Appendix A. 

*na = Not available. 

 

Table H-5.3-32 

 Minimum ESL Comparison for SWMU 16-004(f) 

COPC 
EPC 

(mg/kg) 
ESL 

(mg/kg) Receptor HQ 

Inorganic Chemicals (mg/kg) 

Antimony 1.1(U) 2.4 Deer Mouse 0.46 

Barium 47.5 110 Plant 0.43 

Copper 5.23 15 American Robin (insectivore) 0.35 

Selenium 1.22(U) 0.52 Plant 2.35 

Organic Chemicals (mg/kg) 

Acetone 0.00372 1.2 Deer Mouse 0.0031 

Notes: Bolded values indicate HQs greater than 0.3. Data qualifiers are defined in Appendix A. 
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Table H-5.3-33 

 HI Analysis for SWMU 16-004(f) 

COPEC 
EPC 

(mg/kg) R
ed

 F
ox

 (m
am

m
al

ia
n 

to
p 

ca
rn

iv
or

e)
 

A
m

er
ic

an
 K

es
tr

el
 (a

vi
an

 
to

p 
ca

rn
iv

or
e)

 

A
m

er
ic

an
 K

es
tr

el
 (a

vi
an

 
in

te
rm

ed
ia

te
 c

ar
ni

vo
re

) 

A
m

er
ic

an
 R

ob
in

 
(a

vi
an

 h
er

bi
vo

re
) 

A
m

er
ic

an
 R

ob
in

  
(a

vi
an

 o
m

ni
vo

re
) 

A
m

er
ic

an
 R

ob
in

 (a
vi

an
 

in
se

ct
iv

or
e)

 

D
es

er
t C

ot
to

nt
ai

l 
(m

am
m

al
ia

n 
he

rb
iv

or
e)

 

M
on

ta
ne

 S
hr

ew
 

(m
am

m
al

ia
n 

in
se

ct
iv

or
e)

 

D
ee

r M
ou

se
 (m

am
m

al
ia

n 
om

ni
vo

re
) 

Ea
rt

hw
or

m
 (s

oi
l-d

w
el

lin
g 

in
ve

rt
eb

ra
te

) 

Pl
an

t (
te

rr
es

tr
ia

l 
au

to
tr

op
h-

pr
od

uc
er

) 

Antimony 1.1(U) 0.024 na* na na na na 0.42 0.42 0.46 0.014 0.1 

Barium 47.5 0.0012 0.0017 0.0055 0.058 0.051 0.048 0.016 0.037 0.026 0.14 0.43 

Copper 5.23 0.0013 0.004 0.057 0.14 0.24 0.35 0.022 0.14 0.082 0.065 0.075 

Selenium 1.22(U) 0.014 0.015 0.28 1.22 1.4 1.63 0.64 1.85 1.47 0.3 2.35 

HI 0.04 0.02 0.4 1 2 2 1 2 2 0.5 3 

Notes: Bolded values indicate HQs greater than 0.3 or HI greater than 1. Data qualifiers are defined in Appendix A. 

*na = Not available. 

 

Table H-5.3-34 

 Minimum ESL Comparison for AOC 16-024(a) 

COPC 
EPC 

(mg/kg) 
ESL 

(mg/kg) Receptor HQ 

Inorganic Chemicals (mg/kg) 

Antimony 1.37(U) 2.4 Deer Mouse 0.57 

Cobalt 9.81 13 Plant 0.75 

Organic Chemicals (mg/kg) 

Benzoic acid 0.624 1 Montane Shrew 0.62 

Radionuclides (pCi/g) 

Plutonium-239/240 0.0597 870 Earthworm 0.000069 

Notes: Bolded values indicate HQs greater than 0.3. Data qualifiers are defined in Appendix A. 
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Table H-5.3-35 

 HI Analysis for AOC 16-024(a) 
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Antimony 1.37(U) 0.03 na* na na na na 0.53 0.53 0.57 0.018 0.12 

Cobalt 9.81 0.0018 0.0036 0.014 0.058 0.082 0.1 0.0061 0.061 0.025 na 0.75 

Benzoic acid 0.624 0.00035 na na na na na 0.17 0.62 0.48 na na 

HI 0.03 0.004 0.01 0.06 0.08 0.1 0.7 1 1 0.02 0.9 

Notes: Bolded values indicate HQs greater than 0.3 or HI greater than 1. Data qualifiers are defined in Appendix A. 

*na = Not available. 

 

Table H-5.3-36 

 Minimum ESL Comparison for AOC 16-024(u) 

COPC 
EPC 

(mg/kg) 
ESL 

(mg/kg) Receptor HQ 

Inorganic Chemicals (mg/kg) 

Antimony 1.17(UJ) 2.4 Deer Mouse 0.49 

Organic Chemicals (mg/kg) 

Acetone 0.00279 1.2 Deer Mouse 0.0023 

Dibenzofuran 0.484 6.1 Plant 0.079 

Methylene chloride 0.00259 2.6 Deer Mouse 0.001 

Notes: Bolded values indicate HQs greater than 0.3. Data qualifiers are defined in Appendix A. 

 

 



 

 

S
upp

lem
e

ntal Investig
atio

n R
eport for S

-S
ite

 A
ggreg

ate A
re

a 

H
-36

2
 

Table H-5.3-37 

 HI Analysis for AOC 16-024(u) 

COPEC 
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Antimony 1.17(UJ) 0.025 na* na na na na 0.45 0.45 0.49 0.015 0.11 

HI 0.03 na na na na na 0.5 0.5 0.5 0.02 0.1 

Notes: Bolded values indicate HQs greater than 0.3 or HI greater than 1. Data qualifiers are defined in Appendix A. 

*na = Not available. 

 

Table H-5.3-38 

 Minimum ESL Comparison for SWMU 16-025(d2) 

COPC 
EPC 

(mg/kg) 
ESL 

(mg/kg) Receptor HQ 

Inorganic Chemicals (mg/kg) 

Antimony 1.34(U) 2.4 Deer Mouse 0.56 

Organic Chemicals (mg/kg) 

Butanone[2-] 0.00458 360 Deer Mouse 0.000013 

Methylene chloride 0.00285 2.6 Deer Mouse 0.0011 

Pentachlorophenol 0.324 0.36 American Robin (insectivore) 0.9 

Notes: Bolded values indicate HQs greater than 0.3. Data qualifiers are defined in Appendix A. 
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Table H-5.3-39 

 HI Analysis for SWMU 16-025(d2) 
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Antimony 1.34(U) 0.029 na* na na na na 0.52 0.52 0.56 0.017 0.12 

Pentachlorophenol 0.324 0.0019 0.0066 0.17 0.01 0.45 0.9 0.0022 0.4 0.2 0.01 0.065 

HI 0.03 0.007 0.2 0.01 0.5 0.9 0.5 0.9 0.8 0.03 0.2 

Notes: Bolded values indicate HQs greater than 0.3 or HI greater than 1. Data qualifiers are defined in Appendix A. 

*na = Not available. 

 



Supplemental Investigation Report for S-Site Aggregate Area 

H-364 

Table H-5.3-40 

 Minimum ESL Comparison for SWMU 16-029(h) 

COPC 
EPC 

(mg/kg) 
ESL 

(mg/kg) Receptor HQ 

Inorganic Chemicals (mg/kg) 

Antimony 3.26 2.4 Deer Mouse 1.36 

Cadmium 0.238 0.27 Montane Shrew 0.88 

Copper 18.3 15 American Robin (insectivore) 1.22 

Lead 38.6 14 American Robin (insectivore) 2.76 

Mercury 0.293 0.013 American Robin (insectivore) 22.5 

Selenium 1.39(U) 0.52 Plant 2.67 

Silver 0.559 2.6 American Robin (insectivore) 0.22 

Organic Chemicals (mg/kg) 

Acetone 0.00198 1.2 Deer Mouse 0.0017 

Benzoic acid 0.734 1 Montane Shrew 0.73 

Bis(2-ethylhexyl)phthalate 0.128 0.02 American Robin (insectivore) 6.4 

Di-n-butylphthalate 0.582 0.011 American Robin (insectivore) 52.9 

Methylene chloride 0.00317 2.6 Deer Mouse 0.0012 

Radionuclides (pCi/g) 

Americium-241 0.0246 190 Earthworm 0.00013 

Notes: Bolded values indicate HQs greater than 0.3. Data qualifiers are defined in Appendix A. 
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Table H-5.3-41 

 HI Analysis for SWMU 16-029(h) 

COPEC 
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Antimony 3.26 0.071 na* na na na na 1.25 1.25 1.36 0.042 0.3 

Cadmium 0.238 0.00045 0.00051 0.16 0.054 0.44 0.82 0.027 0.88 0.47 0.0017 0.0074 

Copper 18.3 0.0046 0.014 0.2 0.48 0.83 1.22 0.076 0.48 0.29 0.23 0.26 

Lead 38.6 0.01 0.061 0.41 1.84 2.41 2.76 0.12 0.54 0.32 0.023 0.32 

Mercury 0.293 0.0048 1.01 4.44 4.19 13.3 22.5 0.015 0.17 0.098 5.86 0.0086 

Selenium 1.39(U) 0.015 0.017 0.32 1.39 1.6 1.85 0.73 2.11 1.67 0.34 2.67 

Benzoic acid 0.734 0.00041 na na na na na 0.2 0.73 0.56 na na 

Bis(2-ethylhexyl)phthalate 0.128 0.00034 0.016 1.28 0.0064 3.2 6.4 0.000053 0.22 0.12 na na 

Di-n-butylphthalate 0.582 0.000012 0.34 9.86 1.49 27.7 52.9 0.000042 0.0032 0.0016 na 0.0036 

HI 0.1 1 17 9 50 89 2 6 5 6 4 

Notes: Bolded values indicate HQs greater than 0.3 or HI greater than 1. Data qualifiers are defined in Appendix A. 

*na = Not available. 

 



Supplemental Investigation Report for S-Site Aggregate Area 

H-366 

Table H-5.3-42 

 Minimum ESL Comparison for SWMU 16-031(h) 

COPC 
EPC 

(mg/kg) 
ESL 

(mg/kg) Receptor HQ 

Inorganic Chemicals (mg/kg) 

Antimony 2.5 2.4 Deer Mouse 1.04 

Copper 28.3 15 American Robin (insectivore) 1.89 

Lead 35.9 14 American Robin (insectivore) 2.56 

Mercury 0.632 0.013 American Robin (insectivore) 48.6 

Silver 1.5 2.6 American Robin (insectivore) 0.58 

Organic Chemicals (mg/kg) 

Bis(2-ethylhexyl)phthalate 0.193 0.02 American Robin (insectivore) 9.65 

Diethylphthalate 0.037 100 Plant 0.00037 

HMX 0.057 16 Earthworm 0.0036 

Note: Bolded values indicate HQs greater than 0.3.  
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Table H-5.3-43 

 HI Analysis for SWMU 16-031(h) 
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Antimony 2.5 0.054 na* na na na na 0.96 0.96 1.04 0.032 0.23 

Copper 28.3 0.0071 0.022 0.31 0.74 1.29 1.89 0.12 0.74 0.44 0.35 0.4 

Lead 35.9 0.0097 0.057 0.38 1.71 2.24 2.56 0.11 0.5 0.3 0.021 0.3 

Mercury 0.632 0.01 2.18 9.58 9.03 28.7 48.6 0.032 0.37 0.21 12.6 0.019 

Silver 1.5 0.00035 0.0022 0.11 0.14 0.35 0.58 0.011 0.11 0.063 na 0.0027 

Bis(2-ethylhexyl)phthalate 0.193 0.00051 0.024 1.93 0.0097 4.83 9.65 0.00008 0.33 0.18 na na 

HI 0.08 2 12 12 37 63 1 3 2 13 1 

Notes: Bolded values indicate HQs greater than 0.3 or HI greater than 1. Data qualifiers are defined in Appendix A. 

*na = Not available. 

 

Table H-5.3-44 

 Minimum ESL Comparison for AOC C-16-050 

COPC 
EPC 

(mg/kg) 
ESL 

(mg/kg) Receptor HQ 

Inorganic Chemicals (mg/kg) 

Antimony 1.24(UJ) 2.4 Deer Mouse 0.52 

Organic Chemicals (mg/kg) 

Dibenzofuran 1.27 6.1 Plant 0.21 

Notes: Bolded values indicate HQs greater than 0.3. Data qualifiers are defined in Appendix A. 
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Table H-5.3-45 

 HI Analysis for AOC C-16-050 
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Antimony 1.24(UJ) 0.027 na* na na na na 0.48 0.48 0.52 0.016 0.11 

HI 0.03 na na na na na 0.5 0.5 0.5 0.02 0.1 

Notes: Bolded values indicate HQs greater than 0.3 or HI greater than 1. Data qualifiers are defined in Appendix A. 

*na = Not available. 

 

Table H-5.3-46 

 Minimum ESL Comparison for AOC C-16-060 

COPC 
EPC 

(mg/kg) 
ESL 

(mg/kg) Receptor HQ 

Inorganic Chemicals (mg/kg) 

Antimony 1.2(U) 2.4 Deer Mouse 0.5 

Organic Chemicals (mg/kg) 

Benzoic acid 0.55 1 Montane Shrew 0.55 

Dibenzofuran 0.274 6.1 Plant 0.045 

Methylene chloride 0.00276 2.6 Deer Mouse 0.0011 

Notes: Bolded values indicate HQs greater than 0.3. Data qualifiers are defined in Appendix A. 
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Table H-5.3-47 

 HI Analysis for AOC C-16-060 

COPEC 
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Antimony 1.2(U) 0.026 na* na na na na 0.46 0.46 0.5 0.015 0.11 

Benzoic acid 0.55 0.00031 na na na na na 0.15 0.55 0.42 na na 

HI 0.03 na na na na na 0.6 1 0.9 0.02 0.1 

Notes: Bolded values indicate HQs greater than 0.3 or HI greater than 1. Data qualifiers are defined in Appendix A. 

*na = Not available. 

 

Table H-5.3-48 

 Minimum ESL Comparison for SWMU 16-001(e) 

COPC 
EPC 

(mg/kg) 
ESL 

(mg/kg) Receptor HQ 

Inorganic Chemicals (mg/kg) 

Antimony 1.18(U) 2.4 Deer Mouse 0.49 

Copper 27.8 15 American Robin (insectivore) 1.85 

Mercury 2.13 0.013 American Robin (insectivore) 164 

Zinc 67.1 48 American Robin (insectivore) 1.4 

Organic Chemicals (mg/kg) 

Amino-2,6-dinitrotoluene[4-] 0.579 12 Montane Shrew 0.048 

Amino-4,6-dinitrotoluene[2-] 0.169 14 Plant 0.012 

RDX 0.115 2.3 American Robin (herbivore) 0.05 

Notes: Bolded values indicate HQs greater than 0.3. Data qualifiers are defined in Appendix A. 
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Table H-5.3-49 

 HI Analysis for SWMU 16-001(e) 

COPEC 
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Antimony 1.18(U) 0.026 na* na na na na 0.45 0.45 0.49 0.015 0.11 

Copper 27.8 0.007 0.021 0.3 0.73 1.26 1.85 0.12 0.73 0.43 0.35 0.4 

Mercury 2.13 0.035 7.34 32.3 30.4 96.8 164 0.11 1.25 0.71 42.6 0.063 

Zinc 67.1 0.0086 0.028 0.27 0.19 0.79 1.4 0.042 0.68 0.39 0.56 0.42 

HI 0.08 7 33 31 99 167 0.7 3 2 44 1 

Notes: Bolded values indicate HQs greater than 0.3 or HI greater than 1. Data qualifiers are defined in Appendix A. 

*na = Not available. 

 

 



Supplemental Investigation Report for S-Site Aggregate Area 

H-371 

Table H-5.3-50 

 Minimum ESL Comparison for SWMU 16-003(e) 

COPC 
EPC 

(mg/kg) 
ESL 

(mg/kg) Receptor HQ 

Inorganic Chemicals (mg/kg) 

Antimony 5.7(U) 2.4 Deer Mouse 2.38 

Cobalt 16.2 13 Plant 1.25 

Copper 196 15 American Robin (insectivore) 13.1 

Cyanide (Total) 1.2(U) 0.1 American Robin (all diets) 12 

Nickel 49.7 9.7 Montane Shrew 5.12 

Zinc 108 48 American Robin (insectivore) 2.25 

Organic Chemicals (mg/kg) 

Bis(2-ethylhexyl)phthalate 0.81 0.02 American Robin (insectivore) 40.5 

HMX 0.341 16 Earthworm 0.021 

Methylene chloride 0.004 2.6 Deer Mouse 0.0015 

RDX 0.271 2.3 American Robin (herbivore) 0.12 

Notes: Bolded values indicate HQs greater than 0.3. Data qualifiers are defined in Appendix A. 
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Table H-5.3-51 

 HI Analysis for SWMU 16-003(e) 
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Antimony 5.7(U) 0.12 na* na na na na 2.19 2.19 2.38 0.073 0.52 

Cobalt 16.2 0.0029 0.006 0.023 0.095 0.14 0.17 0.01 0.1 0.041 na 1.25 

Copper 196 0.049 0.15 2.13 5.16 8.91 13.1 0.82 5.16 3.06 2.45 2.8 

Cyanide (Total) 1.2(U) 0.00043 2.03 3 12 12 12 0.0018 0.004 0.004 na na 

Nickel 49.7 0.041 0.022 0.41 0.31 1.31 2.37 0.11 5.12 2.49 0.18 1.31 

Zinc 108 0.014 0.045 0.43 0.31 1.27 2.25 0.068 1.1 0.64 0.9 0.68 

Bis(2-ethylhexyl)phthalate 0.81 0.0021 0.1 8.1 0.041 20.3 40.5 0.00034 1.37 0.74 na na 

HI 0.2 2 14 18 44 70 3 15 9 4 7 

Notes: Bolded values indicate HQs greater than 0.3 or HI greater than 1. Data qualifiers are defined in Appendix A. 

*na = Not available. 

 

Table H-5.3-52 

 Minimum ESL Comparison for SWMU 16-003(f) 

COPC 
EPC 

(mg/kg) 
ESL 

(mg/kg) Receptor HQ 

Inorganic Chemicals (mg/kg) 

Antimony 1.02(UJ) 2.4 Deer Mouse 0.43 

Cobalt 32.7 13 Plant 2.52 

Notes: Bolded values indicate HQs greater than 0.3. Data qualifiers are defined in Appendix A.  
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Table H-5.3-53 

 HI Analysis for SWMU 16-003(f) 
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Antimony 1.02(UJ) 0.022 na* na na na na 0.39 0.39 0.43 0.013 0.093 

Cobalt 32.7 0.0059 0.012 0.045 0.19 0.27 0.34 0.02 0.2 0.082 na 2.52 

HI 0.03 0.01 0.05 0.2 0.3 0.3 0.4 0.6 0.5 0.01 3 

Notes: Bolded values indicate HQs greater than 0.3 or HI greater than 1. Data qualifiers are defined in Appendix A. 

*na = Not available. 

 



Supplemental Investigation Report for S-Site Aggregate Area 

H-374 

Table H-5.3-54 

 Minimum ESL Comparison for SWMU 16-026(b) 

COPC 
EPC 

(mg/kg) 
ESL 

(mg/kg) Receptor HQ 

Inorganic Chemicals (mg/kg) 

Antimony 5.6(U) 2.4 Deer Mouse 2.33 

Barium 998 110 Plant 9.07 

Cyanide (Total) 0.141 0.1 American Robin (all diets) 1.41 

Uranium 3.86 25 Plant 0.15 

Organic Chemicals (mg/kg) 

Acetone 0.011 1.2 Deer Mouse 0.0092 

Amino-2,6-dinitrotoluene[4-] 0.237 12 Montane Shrew 0.02 

Amino-4,6-dinitrotoluene[2-] 0.286 14 Plant 0.02 

Benzoic acid 0.14 1 Montane Shrew 0.14 

Bis(2-ethylhexyl)phthalate 0.28 0.02 American Robin (insectivore) 14 

Di-n-butylphthalate 0.08 0.011 American Robin (insectivore) 7.27 

Dibenzofuran 0.268 6.1 Plant 0.044 

Dinitrotoluene[2,4-] 0.12 6 Plant 0.02 

HMX 320 16 Earthworm 20 

RDX 0.512 2.3 American Robin (herbivore) 0.22 

TNT 0.312 7.6 American Robin (herbivore) 0.041 

Notes: Bolded values indicate HQs greater than 0.3. Data qualifiers are defined in Appendix A. 
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Table H-5.3-55 

 HI Analysis for SWMU 16-026(b) 
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Antimony 5.6(U) 0.12 na* na na na na 2.15 2.15 2.33 0.072 0.51 

Barium 998 0.024 0.036 0.12 1.22 1.07 1 0.34 0.77 0.55 3.02 9.07 

Cyanide (Total) 0.141 0.00005 0.24 0.35 1.41 1.41 1.41 0.00021 0.00045 0.00041 na na 

Bis(2-ethylhexyl)phthalate 0.28 0.00074 0.035 2.8 0.014 7 14 0.00012 0.47 0.25 na na 

Di-n-butylphthalate 0.08 0.0000017 0.047 1.36 0.21 3.81 7.27 0.0000057 0.00044 0.00022 na 0.0005 

HMX 320 0.0054 na na na na na 0.94 0.36 1.07 20 0.12 

HI 0.2 0.4 5 3 13 24 3 4 4 23 10 

Notes: Bolded values indicate HQs greater than 0.3 or HI greater than 1. Data qualifiers are defined in Appendix A. 

*na = Not available. 

 



Supplemental Investigation Report for S-Site Aggregate Area 

H-376 

Table H-5.3-56 

 Minimum ESL Comparison for SWMU 16-026(c) 

COPC 
EPC 

(mg/kg) 
ESL 

(mg/kg) Receptor HQ 

Inorganic Chemicals (mg/kg) 

Antimony 6.5(U) 2.4 Deer Mouse 2.71 

Barium 373 110 Plant 3.39 

Chromium (Total) 10.7 28 American Robin (insectivore) 0.38 

Cobalt 5.27 13 Plant 0.41 

Copper 22.8 15 American Robin (insectivore) 1.52 

Cyanide (Total) 0.157 0.1 American Robin (all diets) 1.57 

Lead 22.4 14 American Robin (insectivore) 1.6 

Nickel 5.8 9.7 Montane Shrew 0.6 

Selenium 0.32 0.52 Plant 0.62 

Vanadium 18 6.7 American Robin (insectivore) 2.69 

Zinc 91.5 48 American Robin (insectivore) 1.91 

Organic Chemicals (mg/kg) 

Acetone 0.008 1.2 Deer Mouse 0.0067 

Benzoic acid 0.082 1 Montane Shrew 0.082 

Dibenzofuran 0.096 6.1 Plant 0.016 

HMX 29 16 Earthworm 1.81 

RDX 0.242 2.3 American Robin (herbivore) 0.11 

Styrene 0.000484 1.2 Earthworm 0.0004 

TNT 0.133 7.6 American Robin (herbivore) 0.018 

Notes: Bolded values indicate HQs greater than 0.3. Data qualifiers are defined in Appendix A. 
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Table H-5.3-57 

 HI Analysis for SWMU 16-026(c) 
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Antimony 6.5(U) 0.14 na* na na na na 2.5 2.5 2.71 0.083 0.59 

Barium 373 0.0091 0.013 0.043 0.45 0.4 0.37 0.13 0.29 0.21 1.13 3.39 

Chromium (Total) 10.7 0.0059 0.011 0.053 0.16 0.27 0.38 0.014 0.24 0.097 na na 

Cobalt 5.27 0.00096 0.002 0.0073 0.031 0.044 0.055 0.0033 0.033 0.013 na 0.41 

Copper 22.8 0.0057 0.018 0.25 0.61 1.04 1.52 0.095 0.61 0.35 0.29 0.33 

Cyanide (Total) 0.157 0.000056 0.27 0.39 1.57 1.57 1.57 0.00024 0.00051 0.00046 na na 

Lead 22.4 0.0061 0.036 0.24 1.07 1.4 1.6 0.068 0.31 0.19 0.013 0.19 

Nickel 5.8 0.0048 0.0025 0.048 0.036 0.15 0.28 0.013 0.6 0.29 0.021 0.15 

Selenium 0.32 0.0036 0.004 0.074 0.32 0.37 0.43 0.17 0.48 0.39 0.078 0.62 

Vanadium 18 0.0055 0.14 0.28 2.02 2.37 2.69 0.014 0.13 0.037 na 0.3 

Zinc 91.5 0.012 0.038 0.37 0.26 1.08 1.91 0.057 0.93 0.54 0.76 0.57 

HMX 29 0.00049 na na na na na 0.085 0.032 0.097 1.81 0.011 

HI 0.2 0.5 2 7 9 11 3 6 5 4 7 

Notes: Bolded values indicate HQs greater than 0.3 or HI greater than 1. Data qualifiers are defined in Appendix A. 

*na = Not available. 

 



Supplemental Investigation Report for S-Site Aggregate Area 

H-378 

Table H-5.3-58 

 Minimum ESL Comparison for SWMU 16-026(d) 

COPC 
EPC 

(mg/kg) 
ESL 

(mg/kg) Receptor HQ 

Inorganic Chemicals (mg/kg) 

Antimony 2.22 2.4 Deer Mouse 0.93 

Barium 327 110 Plant 2.97 

Chromium (Total) 12 28 American Robin (insectivore) 0.43 

Copper 14.4 15 American Robin (insectivore) 0.96 

Cyanide (Total) 0.299 0.1 American Robin (all diets) 2.99 

Selenium 1.18(U) 0.52 Plant 2.27 

Zinc 90.7 48 American Robin (insectivore) 1.89 

Organic Chemicals (mg/kg) 

Amino-2,6-dinitrotoluene[4-] 0.319 12 Montane Shrew 0.027 

Amino-4,6-dinitrotoluene[2-] 0.738 14 Plant 0.053 

Benzoic acid 0.15 1 Montane Shrew 0.15 

Bis(2-ethylhexyl)phthalate 0.111 0.02 American Robin (insectivore) 5.55 

Di-n-butylphthalate 0.16 0.011 American Robin (insectivore) 14.5 

Diethylphthalate 0.039 100 Plant 0.00039 

HMX 6.9 16 Earthworm 0.43 

RDX 18.2 2.3 American Robin (herbivore) 7.92 

TNT 0.24 7.6 American Robin (herbivore) 0.032 

Notes: Bolded values indicate HQs greater than 0.3. Data qualifiers are defined in Appendix A. 
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Table H-5.3-59 

 HI Analysis for SWMU 16-026(d) 
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Antimony 2.22 0.048 na* na na na na 0.85 0.85 0.93 0.028 0.2 

Barium 327 0.008 0.012 0.038 0.4 0.35 0.33 0.11 0.25 0.18 0.99 2.97 

Chromium (Total) 12 0.0066 0.012 0.06 0.18 0.3 0.43 0.016 0.27 0.11 na na 

Copper 14.4 0.0037 0.011 0.15 0.38 0.66 0.96 0.06 0.38 0.22 0.18 0.2 

Cyanide (Total) 0.299 0.00011 0.51 0.75 2.99 2.99 2.99 0.00045 0.00096 0.00088 na na 

Selenium 1.18(U) 0.013 0.015 0.27 1.18 1.36 1.57 0.62 1.79 1.42 0.29 2.27 

Zinc 90.7 0.012 0.038 0.36 0.26 1.07 1.89 0.057 0.93 0.53 0.76 0.57 

Bis(2-ethylhexyl)phthalate 0.111 0.00029 0.014 1.11 0.0056 2.78 5.55 0.000046 0.19 0.1 na na 

Di-n-butylphthalate 0.16 0.0000033 0.094 2.71 0.41 7.62 14.5 0.000011 0.00089 0.00043 na 0.001 

HMX 6.9 0.00012 na na na na na 0.02 0.0077 0.023 0.43 0.0026 

RDX 18.2 0.0026 0.02 1.4 7.92 7.59 7.59 0.59 1.14 1.14 2.17 na 

HI 0.09 0.7 7 14 25 36 2 6 5 5 6 

Notes: Bolded values indicate HQs greater than 0.3 or HI greater than 1. Data qualifiers are defined in Appendix A. 

*na = Not available. 

 



Supplemental Investigation Report for S-Site Aggregate Area 

H-380 

Table H-5.3-60 

 Minimum ESL Comparison for SWMU 16-026(e) 

COPC 
EPC 

(mg/kg) 
ESL 

(mg/kg) Receptor HQ 

Inorganic Chemicals (mg/kg) 

Antimony 6.5(U) 2.4 Deer Mouse 2.71 

Barium 647 110 Plant 5.88 

Chromium (Total) 7.72 28 American Robin (insectivore) 0.28 

Cobalt 4.92 13 Plant 0.38 

Copper 7.90 15 American Robin (insectivore) 0.53 

Cyanide (Total) 0.244 0.1 American Robin (all diets) 2.44 

Lead 22.7 14 American Robin (insectivore) 1.62 

Selenium 0.78 0.52 Plant 1.5 

Zinc 176 48 American Robin (insectivore) 3.68 

Organic Chemicals (mg/kg) 

Amino-2,6-dinitrotoluene[4-] 0.199 12 Montane Shrew 0.017 

Amino-4,6-dinitrotoluene[2-] 0.163 14 Plant 0.012 

Bis(2-ethylhexyl)phthalate 1.4 0.02 American Robin (insectivore) 70 

HMX 45 16 Earthworm 2.81 

Methylene chloride 0.00259 2.6 Deer Mouse 0.001 

RDX 380 2.3 American Robin (herbivore) 165 

Tetrachloroethene 0.000905 0.18 Montane Shrew 0.005 

TNT 0.227 7.6 American Robin (herbivore) 0.03 

Notes: Bolded values indicate HQs greater than 0.3. Data qualifiers are defined in Appendix A.  
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Table H-5.3-61 

 HI Analysis for SWMU 16-026(e) 
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Antimony 6.5(U) 0.14 na* na na na na 2.5 2.5 2.71 0.083 0.59 

Barium 647 0.016 0.023 0.075 0.79 0.7 0.65 0.22 0.5 0.36 1.96 5.88 

Cobalt 4.92 0.00089 0.0018 0.0068 0.029 0.041 0.051 0.0031 0.031 0.012 na 0.38 

Copper 7.9 0.002 0.0061 0.086 0.21 0.36 0.53 0.033 0.21 0.12 0.099 0.11 

Cyanide (Total) 0.244 0.000087 0.41 0.61 2.44 2.44 2.44 0.00037 0.00079 0.00072 na na 

Lead 22.7 0.0061 0.036 0.24 1.08 1.42 1.62 0.069 0.31 0.19 0.013 0.19 

Selenium 0.78 0.0087 0.0096 0.18 0.78 0.9 1.04 0.41 1.18 0.94 0.19 1.5 

Zinc 176 0.023 0.074 0.71 0.5 2.08 3.68 0.11 1.8 1.04 1.47 1.1 

Bis(2-ethylhexyl)phthalate 1.4 0.0037 0.17 14 0.07 35 70 0.00058 2.37 1.27 na na 

HMX 45 0.00076 na na na na na 0.13 0.05 0.15 2.81 0.017 

RDX 380 0.054 0.43 29.2 165 158 158 12.3 23.8 23.8 45.2 na 

HI 0.3 1 45 171 201 238 16 33 31 52 10 

Notes: Bolded values indicate HQs greater than 0.3 or HI greater than 1. Data qualifiers are defined in Appendix A. 

*na = Not available. 
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Table H-5.3-62 

 Minimum ESL Comparison for SWMU 16-026(z) 

COPC 
EPC 

(mg/kg) 
ESL 

(mg/kg) Receptor HQ 

Inorganic Chemicals (mg/kg) 

Antimony 1.15(U) 2.4 Deer Mouse 0.48 

Barium 74.8 110 Plant 0.68 

Selenium 1.14(U) 0.52 Plant 2.19 

Organic Chemicals (mg/kg) 

Trichloroethane[1,1,1-] 0.00089 260 Shrew 3.42E-06 

Notes: Bolded values indicate HQs greater than 0.3. Data qualifiers are defined in Appendix A.  
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 HI Analysis for SWMU 16-026(z) 
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Antimony 1.15(U) 0.025 na* na na na na 0.44 0.44 0.48 0.015 0.1 

Barium 74.8 0.0018 0.0027 0.0087 0.091 0.08 0.075 0.026 0.058 0.042 0.23 0.68 

Selenium 1.14(U) 0.013 0.014 0.27 1.14 1.31 1.52 0.6 1.73 1.37 0.28 2.19 

HI 0.04 0.02 0.3 1 1 2 1 2 2 0.5 3 

Notes: Bolded values indicate HQs greater than 0.3 or HI greater than 1. Data qualifiers are defined in Appendix A. 

*na = Not available. 



Supplemental Investigation Report for S-Site Aggregate Area 

H-383 

Table H-5.3-64 

 Minimum ESL Comparison for SWMU 16-029(a) 

COPC 
EPC 

(mg/kg) 
ESL 

(mg/kg) Receptor HQ 

Inorganic Chemicals (mg/kg) 

Antimony 5.9(U) 2.4 Deer Mouse 2.46 

Barium 852 110 Plant 7.75 

Chromium (Total) 30.7 28 American Robin (insectivore) 1.1 

Copper 8 15 American Robin (insectivore) 0.53 

Cyanide (Total) 1.2(U) 0.1 American Robin (all diets) 12 

Organic Chemicals (mg/kg) 

Acetone 0.013 1.2 Deer Mouse 0.011 

Amino-2,6-dinitrotoluene[4-] 1.68 12 Montane Shrew 0.14 

Amino-4,6-dinitrotoluene[2-] 16.5 14 Plant 1.18 

Diethylphthalate 0.058 100 Plant 0.00058 

Dinitrotoluene[2,4-] 0.381 6 Plant 0.064 

HMX 2850 16 Earthworm 178 

Nitrobenzene 0.165 2.2 Earthworm 0.075 

Nitrotoluene[3-] 0.264 12 Deer Mouse 0.022 

RDX 125 2.3 American Robin (herbivore) 54.3 

Trinitrobenzene[1,3,5-] 0.691 10 Earthworm 0.069 

TNT 243 7.6 American Robin (herbivore) 32 

Notes: Bolded values indicate HQs greater than 0.3. Data qualifiers are defined in Appendix A. 
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Table H-5.3-65 

 HI Analysis for SWMU 16-029(a) 

COPEC 
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Antimony 5.9(U) 0.13 na* na na na na 2.27 2.27 2.46 0.076 0.54 

Barium 852 0.021 0.03 0.099 1.04 0.92 0.85 0.29 0.66 0.47 2.58 7.75 

Chromium (Total) 30.7 0.017 0.031 0.15 0.45 0.77 1.1 0.041 0.68 0.28 na na 

Copper 8 0.002 0.0062 0.087 0.21 0.36 0.53 0.033 0.21 0.13 0.1 0.11 

Cyanide (Total) 1.2(U) 0.00043 2.03 3 12 12 12 0.0018 0.0039 0.0035 na na 

Amino-4,6-dinitrotoluene[2-] 16.5 0.0018 na na na na na 0.18 1.1 0.69 0.38 1.18 

HMX 2850 0.048 na na na na na 8.38 3.17 9.5 178 1.06 

RDX 125 0.018 0.14 9.62 54.3 52.1 52.1 4.03 7.81 7.81 14.9 na 

TNT 243 0.0093 0.069 0.16 32 17.4 1.43 2.53 0.24 2.53 7.59 3.92 

HI 0.2 2 13 100 80 68 18 16 24 204 15 

Notes: Bolded values indicate HQs greater than 0.3 or HI greater than 1. Data qualifiers are defined in Appendix A. 

*na = Not available. 

 



Supplemental Investigation Report for S-Site Aggregate Area 

H-385 

Table H-5.3-66 

 Minimum ESL Comparison for the Liquid Waste Trunk Line 

COPC 
EPC 

(mg/kg) 
ESL 

(mg/kg) Receptor HQ 

Inorganic Chemicals (mg/kg) 

Antimony 0.945 2.4 Deer Mouse 0.39 

Copper 11 15 American Robin (insectivore) 0.73 

Cyanide (Total) 0.332 0.1 American Robin (all diets) 3.32 

Organic Chemicals (mg/kg) 

Acetone 0.0145 1.2 Deer Mouse 0.012 

Benzene 0.000724 24 Deer Mouse 0.00003 

Bis(2-ethylhexyl)phthalate 0.2 0.02 American Robin (insectivore) 10 

Butanone[2-] 0.00211 360 Deer Mouse 0.0000059 

Di-n-butylphthalate 0.086 0.011 American Robin (insectivore) 7.82 

Dibenzofuran 0.195 6.1 Plant 0.032 

Dinitrotoluene[2,4-] 0.007 6 Plant 0.0012 

Phenol 0.11 0.79 Plant 0.14 

RDX 0.024 2.3 American Robin (herbivore) 0.01 

Toluene 0.0022 23 Montane Shrew 0.000096 

TNT 0.078 7.6 American Robin (herbivore) 0.01 

Radionuclides (pCi/g) 

Cesium-137 0.194 1200 Desert Cottontail 0.00016 

Plutonium-238 0.0303 820 Earthworm 0.000037 

Note: Bolded values indicate HQs greater than 0.3.  
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Table H-5.3-67 

 HI Analysis for the Liquid Waste Trunk Line 
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Antimony 0.945 0.021 na* na na na na 0.36 0.36 0.39 0.012 0.086 

Copper 11 0.0028 0.0085 0.12 0.29 0.5 0.73 0.046 0.29 0.17 0.14 0.16 

Cyanide (Total) 0.332 0.00012 0.56 0.83 3.32 3.32 3.32 0.0005 0.0011 0.00098 na na 

Bis(2-ethylhexyl)phthalate 0.2 0.00053 0.025 2 0.01 5 10 0.000083 0.34 0.18 na na 

Di-n-butylphthalate 0.86 0.0000018 0.051 1.46 0.22 4.1 7.82 0.0000061 0.00048 0.00023 na 0.00054 

HI 0.02 0.6 4 4 13 22 0.4 1 0.7 0.1 0.2 

Notes: Bolded values indicate HQs greater than 0.3 or HI greater than 1. Data qualifiers are defined in Appendix A. 

*na = Not available. 

 



Supplemental Investigation Report for S-Site Aggregate Area 

H-387 

Table H-5.3-68 

 Minimum ESL Comparison for the Shared Drainages 

COPC 
EPC 

(mg/kg) 
ESL 

(mg/kg) Receptor HQ 

Inorganic Chemicals (mg/kg) 

Antimony 12.8(U) 2.4 Deer Mouse 5.33 

Arsenic 2.96 6.8 Earthworm 0.44 

Barium 322 110 Plant 2.93 

Cadmium 3.3 0.27 Montane Shrew 12.2 

Chromium (Total) 18.3 28 American Robin (insectivore) 0.58 

Copper 169 15 American Robin (insectivore) 11.3 

Cyanide (Total) 2.6(U) 0.1 American Robin (all diets) 26 

Lead 78.5 14 American Robin (insectivore) 5.6 

Mercury 43.9 0.013 American Robin (insectivore) 3380 

Selenium 0.401 0.52 Plant 0.77 

Silver 0.492 2.6 American Robin (insectivore) 0.19 

Uranium 2.36 25 Plant 0.094 

Vanadium 19.1 6.7 American Robin (insectivore) 2.85 

Zinc 222 48 American Robin (insectivore) 4.77 

Organic Chemicals (mg/kg) 

Acetone 0.00841 1.2 Deer Mouse 0.007 

Amino-2,6-dinitrotoluene[4-] 0.354 12 Montane Shrew 0.03 

Amino-4,6-dinitrotoluene[2-] 0.285 14 Plant 0.02 

Benzoic acid 0.51 1 Montane Shrew 0.51 

Bis(2-ethylhexyl)phthalate 1.93 0.02 American Robin (insectivore) 96.5 

Butanone[2-] 0.01 360 Deer Mouse 0.000028 

Di-n-butylphthalate 0.24 0.011 American Robin (insectivore) 21.8 

Dibenzofuran 0.681 6.1 Plant 0.11 

Dinitrotoluene[2,4-] 0.417 6 Plant 0.07 

HMX 15 16 Earthworm 0.93 

Methylene chloride 0.007 2.6 Deer Mouse 0.0027 

Methylphenol[2-] 0.12 0.67 Plant 0.18 

RDX 24.5 2.3 American Robin (herbivore) 10.7 

Tetryl 1.13 1.5 Deer Mouse and Desert Cottontail 0.75 

Toluene 0.000919 23 Montane Shrew 0.00004 

Trichloroethane[1,1,1-] 0.043 260 Montane Shrew 0.00017 

Trichlorofluoromethane 0.014 52 Montane Shrew 0.00027 

Trinitrobenzene[1,3,5-] 0.262 10 Earthworm 0.026 

TNT 21 7.6 American Robin (herbivore) 2.77 

Notes: Bolded values indicate HQs greater than 0.3. Data qualifiers are defined in Appendix A. 
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Table H-5.3-69 

 HI Analysis for the Shared Drainages 

COPEC 
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Antimony 12.8(U) 0.28 na* na na na na 4.92 4.92 5.33 0.16 1.16 

Arsenic 2.96 0.0036 0.0035 0.025 0.071 0.11 0.16 0.021 0.2 0.093 0.44 0.16 

Barium 322 0.0079 0.012 0.038 0.39 0.35 0.33 0.12 0.25 0.18 0.98 2.93 

Cadmium 3.3 0.0062 0.007 2.2 0.75 6.11 11.4 0.38 12.2 6.47 0.024 0.1 

Chromium (Total) 16.1 0.088 0.016 0.08 0.24 0.4 0.58 0.021 0.36 0.15 na na 

Copper 169 0.042 0.13 1.84 4.45 7.69 11.3 0.71 4.45 2.64 2.12 2.42 

Cyanide (Total) 2.6(U) 0.00093 4.41 6.5 26 26 26 0.0039 0.0084 0.0076 na na 

Lead 78.5 0.021 0.12 0.83 3.74 4.9 5.6 0.24 1.09 0.65 0.046 0.65 

Mercury 43.9 0.72 151 666 628 2000 3380 2.2 25.8 14.6 879 1.29 

Selenium 0.401 0.0045 0.005 0.093 0.4 0.46 0.53 0.21 0.61 0.48 0.098 0.77 

Vanadium 19.1 0.0058 0.15 0.3 2.15 2.51 2.85 0.015 0.14 0.04 na 0.32 

Zinc 229 0.03 0.095 0.92 0.66 2.7 4.77 0.14 2.34 1.35 1.91 1.43 

Benzoic acid 0.51 0.00028 na na na na na 0.14 0.51 0.39 na na 

Bis(2-ethylhexyl)phthalate 1.93 0.0051 0.24 19.3 0.097 48.3 96.5 0.0008 3.27 1.75 na na 

Di-n-butylphthalate 0.24 0.000005 0.14 4.07 0.62 11.4 21.8 0.000017 0.0013 0.00065 na 0.0015 

HMX 15 0.00025 na na na na na 0.044 0.017 0.05 0.93 0.0055 

RDX 24.5 0.0035 0.028 1.88 10.7 10.2 10.2 0.79 1.53 1.53 2.92 na 

Tetryl 1.13 0.0012 na na na na na 0.75 0.032 0.75 na na 

TNT 21 0.00081 0.006 0.014 2.77 1.5 0.12 0.22 0.021 0.22 0.66 0.34 

HI 1 156 704 681 2123 3572 11 58 37 889 12  

Notes: Bolded values indicate HQs greater than 0.3 or HI greater than 1. Data qualifiers are defined in Appendix A. 

*na = Not available. 



Supplemental Investigation Report for S-Site Aggregate Area 

H-389 

Table H-5.3-70 

 Minimum ESL Comparison for SWMU 16-017(v)-99 

COPC 
EPC 

(mg/kg) 
ESL 

(mg/kg) Receptor HQ 

Inorganic Chemicals (mg/kg) 

Antimony 9.02 2.4 Deer Mouse 3.76 

Copper 110 15 American Robin (insectivore) 7.33 

Lead 485 14 American Robin (insectivore) 34.6 

Silver 1.51 2.6 American Robin (insectivore) 0.58 

Zinc 279 48 American Robin (insectivore) 5.81 

Organic Chemicals (mg/kg) 

Bis(2-ethylhexyl)phthalate 0.135 0.02 American Robin (insectivore) 6.75 

Tetrachloroethene 0.000391 0.18 Montane Shrew 0.0022 

Note: Bolded values indicate HQs greater than 0.3.  
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Table H-5.3-71 

 HI Analysis for SWMU 16-017(v)-99 
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Antimony 9.02 0.2 na* na na na na 3.47 3.47 3.76 0.12 0.82 

Copper 110 0.028 0.085 1.2 2.89 5 7.33 0.46 2.89 1.72 1.38 1.57 

Lead 485 0.13 0.77 5.11 23.1 30.3 34.6 1.47 6.74 4.04 0.29 4.04 

Silver 1.51 0.00035 0.0023 0.11 0.14 0.35 0.58 0.011 0.11 0.063 na 0.0027 

Zinc 279 0.036 0.12 1.12 0.80 3.28 5.81 0.17 2.85 1.64 2.33 1.74 

Bis(2-ethylhexyl)phthalate 0.135 0.00036 0.017 1.35 0.0068 3.38 6.75 0.000056 0.23 0.12 na na 

HI 0.4 1 9 27 42 55 6 16 11 4 8 

Notes: Bolded values indicate HQs greater than 0.3 or HI greater than 1. Data qualifiers are defined in Appendix A. 

*na = Not available. 

 

Table H-5.3-72 

 Minimum ESL Comparison for SWMU 16-017(w)-99 

COPC 
EPC 

(mg/kg) 
ESL 

(mg/kg) Receptor HQ 

Inorganic Chemicals (mg/kg) 

Antimony 1.74(U) 2.4 Deer Mouse 0.73 

Notes: Bolded values indicate HQs greater than 0.3. Data qualifiers are defined in Appendix A.  
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Table H-5.3-73 

 HI Analysis for SWMU 16-017(w)-99 

COPEC 
EPC 

(mg/kg) R
ed

 F
ox

 (m
am

m
al

ia
n 

to
p 

ca
rn

iv
or

e)
 

A
m

er
ic

an
 K

es
tr

el
 

(a
vi

an
 to

p 
ca

rn
iv

or
e)

 

A
m

er
ic

an
 K

es
tr

el
 

(a
vi

an
 in

te
rm

ed
ia

te
 

ca
rn

iv
or

e)
 

A
m

er
ic

an
 R

ob
in

 
(a

vi
an

 h
er

bi
vo

re
) 

A
m

er
ic

an
 R

ob
in

  
(a

vi
an

 o
m

ni
vo

re
) 

A
m

er
ic

an
 R

ob
in

 
(a

vi
an

 in
se

ct
iv

or
e)

 

D
es

er
t C

ot
to

nt
ai

l 
(m

am
m

al
ia

n 
he

rb
iv

or
e)

 

M
on

ta
ne

 S
hr

ew
 

(m
am

m
al

ia
n 

in
se

ct
iv

or
e)

 

D
ee

r M
ou

se
 

(m
am

m
al

ia
n 

om
ni

vo
re

) 

Ea
rt

hw
or

m
 (s

oi
l-

dw
el

lin
g 

in
ve

rt
eb

ra
te

) 

Pl
an

t (
te

rr
es

tr
ia

l 
au

to
tr

op
h-

pr
od

uc
er

) 

Antimony 1.74(U) 0.038 na* na na na na 0.67 0.67 0.73 0.022 0.16 

HI 0.04 na na na na na 0.7 0.7 0.7 0.02 0.2 

Notes: Bolded values indicate HQs greater than 0.3 or HI greater than 1. Data qualifiers are defined in Appendix A. 

*na = Not available. 

 

Table H-5.3-74 

 Minimum ESL Comparison for AOC 16-024(m) 

COPC 
EPC 

(mg/kg) 
ESL 

(mg/kg) Receptor HQ 

Inorganic Chemicals (mg/kg) 

Antimony 1.14 2.4 Deer Mouse 0.48 

Barium 190 110 Plant 1.72 

Chromium (Total) 10.8 28 American Robin (insectivore) 0.38 

Cobalt 6.69 13 Plant 0.51 

Copper 8.8 15 American Robin (insectivore) 0.59 

Lead 20.7 14 American Robin (insectivore) 1.48 

Nickel 8.65 9.7 Montane Shrew 0.89 

Selenium 0.99 0.52 Plant 1.9 

Vanadium 26.5 6.7 American Robin (insectivore) 3.95 

Organic Chemicals (mg/kg) 

Acenaphthene 0.0883 0.25 Plant 0.35 

Benzoic acid 0.095 1 Montane Shrew 0.095 

Bis(2-ethylhexyl)phthalate 0.038 0.02 American Robin (insectivore) 1.9 

Note: Bolded values indicate HQs greater than 0.3.  
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Table H-5.3-75 

 HI Analysis for AOC 16-024(m) 

COPEC 
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Antimony 1.14 0.025 na* na na na na 0.44 0.44 0.48 0.015 0.1 

Barium 190 0.0046 0.0068 0.022 0.23 0.2 0.19 0.065 0.15 0.11 0.57 1.72 

Chromium (Total) 10.8 0.006 0.011 0.054 0.16 0.27 0.38 0.014 0.24 0.098 na na 

Cobalt 6.69 0.0012 0.0025 0.0093 0.039 0.056 0.07 0.0042 0.042 0.017 na 0.51 

Copper 8.8 0.0022 0.0068 0.096 0.23 0.4 0.59 0.037 0.23 0.14 0.11 0.13 

Lead 20.7 0.0056 0.033 0.22 0.99 1.29 1.48 0.063 0.29 0.17 0.012 0.17 

Nickel 8.65 0.0072 0.0038 0.072 0.054 0.23 0.41 0.02 0.89 0.43 0.031 0.23 

Selenium 0.99 0.011 0.012 0.23 0.99 1.14 1.32 0.52 1.5 1.19 0.24 1.9 

Vanadium 26.5 0.008 0.2 0.41 2.98 3.49 3.95 0.02 0.19 0.055 na 0.44 

Acenaphthene 0.0883 0.0000035 na na na na na 0.0002 0.00074 0.00055 na 0.35 

Bis(2-ethylhexyl)phthalate 0.038 0.0001 0.0047 0.38 0.0019 0.95 1.9 0.000016 0.064 0.035 na na 

HI 0.07 0.3 1 6 8 10 1 4 3 1 6 

Notes: Bolded values indicate HQs greater than 0.3 or HI greater than 1. Data qualifiers are defined in Appendix A. 

*na = Not available. 
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Table H-5.3-76 

 Minimum ESL Comparison for AOC 16-024(n) 

COPC 
EPC 

(mg/kg) 
ESL 

(mg/kg) Receptor HQ 

Inorganic Chemicals (mg/kg) 

Antimony 0.977 2.4 Deer Mouse 0.41 

Lead 38.4 14 American Robin (insectivore) 2.74 

Zinc 81.7 48 American Robin (insectivore) 1.7 

Organic Chemicals (mg/kg) 

Benzoic acid 1.11 1 Montane Shrew 1.11 

Methylene chloride 0.00593 2.6 Deer Mouse 0.0023 

Note: Bolded values indicate HQs greater than 0.3.  

 

Table H-5.3-77 

 HI Analysis for AOC 16-024(n) 
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Antimony 0.977 0.021 na* na na na na 0.38 0.38 0.41 0.013 0.089 

Lead 38.4 0.01 0.061 0.4 1.83 2.4 2.74 0.12 0.53 0.32 0.023 0.32 

Zinc 81.7 0.01 0.034 0.33 0.23 0.96 1.7 0.051 0.83 0.48 0.68 0.51 

Benzoic acid 1.11 0.00062 na na na na na 0.3 1.11 0.85 na na 

HI 0.04 0.1 0.7 2 3 4 0.9 3 2 0.7 0.9 

Notes: Bolded values indicate HQs greater than 0.3 or HI greater than 1. Data qualifiers are defined in Appendix A. 

*na = Not available. 
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Table H-5.3-78 

 Minimum ESL Comparison for SWMU 16-025(x) 

COPC 
EPC 

(mg/kg) 
ESL 

(mg/kg) Receptor HQ 

Inorganic Chemicals (mg/kg) 

Antimony 0.599 2.4 Deer Mouse 0.25 

Lead 25 14 American Robin (insectivore) 1.79 

Silver 0.192 2.6 American Robin (insectivore) 0.074 

Thallium 1.4(U) 0.05 Plant 28 

Uranium 10.3 25 Plant 0.41 

Organic Chemicals (mg/kg) 

Acetone 0.144 1.2 Deer Mouse 0.12 

Butanone[2-] 0.00196 360 Deer Mouse 0.0000054 

Tetrachloroethene 0.00824 0.18 Montane Shrew 0.046 

Toluene 0.00289 23 Montane Shrew 0.00013 

Notes: Bolded values indicate HQs greater than 0.3. Data qualifiers are defined in Appendix A. 
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Lead 25 0.0068 0.04 0.26 1.19 1.56 1.79 0.076 0.35 0.21 0.015 0.21 

Thallium 1.4(U) 0.26 0.012 0.025 0.15 0.19 0.22 0.56 6.36 1.92 na* 28 

Uranium 10.3 0.0021 0.00034 0.00064 0.0054 0.0061 0.0064 0.0057 0.047 0.014 na 0.41 

HI 0.3 0.05 0.3 1 2 2 0.6 7 2 0.02 29 

Notes: Bolded values indicate HQs greater than 0.3 or HI greater than 1. Data qualifiers are defined in Appendix A. 

*na = Not available. 
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Table H-5.3-80 

 Minimum ESL Comparison for SWMU 16-029(w) 

COPC 
EPC 

(mg/kg) 
ESL 

(mg/kg) Receptor HQ 

Inorganic Chemicals (mg/kg) 

Arsenic 11 6.8 Earthworm 1.62 

Nickel 17 9.7 Montane Shrew 1.75 

Selenium 0.49 0.52 Plant 0.94 

Organic Chemicals (mg/kg) 

Acetone 0.5 1.2 Deer Mouse 0.42 

Benzoic acid 0.041 1 Montane Shrew 0.041 

Di-n-butylphthalate 0.19 0.011 American Robin (insectivore) 17.3 

Note: Bolded values indicate HQs greater than 0.3. 

 

Table H-5.3-81 

 HI Analysis for SWMU 16-029(w) 
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Arsenic 11 0.013 0.013 0.092 0.26 0.42 0.61 0.079 0.73 0.34 1.62 0.61 

Nickel 17 0.014 0.0074 0.14 0.11 0.45 0.81 0.039 1.75 0.85 0.061 0.45 

Selenium 0.49 0.0054 0.006 0.11 0.49 0.56 0.65 0.26 0.74 0.59 0.12 0.94 

Acetone 0.5 0.000064 0.0000066 0.00052 0.067 0.036 0.0029 0.38 0.033 0.42 na* na 

Di-n-butylphthalate 0.19 0.000004 0.11 3.22 0.49 9.05 17.3 0.000014 0.0011 0.00051 na 0.0012 

HI 0.03 0.1 4 1 11 19 0.8 3 2 2 2 

Notes: Bolded values indicate HQs greater than 0.3 or HI greater than 1. Data qualifiers are defined in Appendix A. 

*na = Not available. 



Supplemental Investigation Report for S-Site Aggregate Area 

H-396 

Table H-5.3-82 

 Minimum ESL Comparison for SWMU 16-029(x) 

COPC 
EPC 

(mg/kg) 
ESL 

(mg/kg) Receptor HQ 

Inorganic Chemicals (mg/kg) 

Antimony 12(UJ) 2.4 Deer Mouse 5 

Barium 195 110 Plant 1.77 

Copper 18.2 15 American Robin (insectivore) 1.21 

Cyanide (Total) 0.192 0.1 American Robin (all diets) 1.92 

Manganese 464 220 Plant 2.11 

Nickel 60.9 9.7 Montane Shrew 6.3 

Selenium 0.47 0.52 Plant 0.9 

Silver 10.4 2.6 American Robin (insectivore) 3.98 

Uranium 2.34 25 Plant 0.094 

Organic Chemicals (mg/kg) 

Acetone 0.043 1.2 Deer Mouse 0.036 

Amino-2,6-dinitrotoluene[4-] 0.185 12 Montane Shrew 0.015 

Amino-4,6-dinitrotoluene[2-] 0.245 14 Plant 0.018 

Bis(2-ethylhexyl)phthalate 0.159 0.02 American Robin (insectivore) 7.95 

Butanone[2-] 0.002 360 Deer Mouse 0.0000056 

DDE[4,4'-] 0.00122 0.11 American Robin (insectivore) 0.011 

Di-n-butylphthalate 0.44 0.011 American Robin (insectivore) 40 

HMX 2.11 16 Earthworm 0.13 

Methylene chloride 0.00324 2.6 Deer Mouse 0.0012 

Pentachlorophenol 0.35 0.36 American Robin (insectivore) 0.97 

RDX 1.5 2.3 American Robin (herbivore) 0.65 

Tetrachloroethene 0.00206 0.18 Montane Shrew 0.011 

Toluene 0.006 23 Montane Shrew 0.00026 

TNT 0.776 7.6 American Robin (herbivore) 0.1 

Notes: Bolded values indicate HQs greater than 0.3. Data qualifiers are defined in Appendix A.  
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 HI Analysis for SWMU 16-029(x) 
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Antimony 12(UJ) 0.26 na* na na na na 4.62 4.62 5 0.15 1.09 

Barium 195 0.0047 0.0069 0.023 0.24 0.21 0.19 0.067 0.15 0.11 0.59 1.77 

Copper 18.2 0.0045 0.014 0.2 0.48 0.83 1.21 0.076 0.48 0.28 0.23 0.26 

Cyanide (Total) 0.192 0.000069 0.33 0.48 1.92 1.92 1.92 0.00029 0.00062 0.00056 na na 

Manganese 464 0.011 0.0067 0.017 0.33 0.24 0.15 0.26 0.31 0.33 1.03 2.11 

Nickel 60.9 0.051 0.026 0.51 0.38 1.6 2.9 0.14 6.28 3.05 0.22 1.6 

Selenium 0.47 0.0052 0.0058 0.11 0.47 0.54 0.63 0.25 0.71 0.57 0.11 0.9 

Silver 10.4 0.0024 0.015 0.74 0.94 2.41 3.98 0.074 0.74 0.43 na 0.018 

Bis(2-ethylhexyl)phthalate 0.159 0.00042 0.02 1.59 0.008 3.98 7.95 0.000066 0.27 0.14 na na 

Di-n-butylphthalate 0.44 0.0000092 0.26 7.46 1.13 21 40 0.000031 0.0024 0.0012 na 0.0028 

Pentachlorophenol 0.35 0.0021 0.0071 0.18 0.011 0.49 0.97 0.0023 0.43 0.22 0.011 0.07 

RDX 1.5 0.00021 0.0017 0.12 0.65 0.63 0.63 0.048 0.094 0.094 0.18 na 

HI 0.3 0.7 11 6 34 61 5 14 10 3 8 

Notes: Bolded values indicate HQs greater than 0.3 or HI greater than 1. Data qualifiers are defined in Appendix A. 

*na = Not available. 

 



Supplemental Investigation Report for S-Site Aggregate Area 

H-398 

Table H-5.3-84 

 Minimum ESL Comparison for SWMU 16-034(m) 

COPC 
EPC 

(mg/kg) 
ESL 

(mg/kg) Receptor HQ 

Inorganic Chemicals (mg/kg) 

Antimony 9.6 2.4 Deer Mouse 4 

Cadmium 2.63 0.27 Montane Shrew 9.74 

Copper 1470 15 American Robin (insectivore) 98 

Lead 80.3 14 American Robin (insectivore) 5.74 

Silver 2.01 2.6 American Robin (insectivore) 0.77 

Zinc 751 48 American Robin (insectivore) 15.6 

Organic Chemicals (mg/kg) 

Benzoic acid 0.11 1 Montane Shrew 0.11 

Di-n-butylphthalate 0.518 0.011 American Robin (insectivore) 47.1 

Phenol 0.043 0.79 Plant 0.054 

Notes: Bolded values indicate HQs greater than 0.3. Data qualifiers are defined in Appendix A.  
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Table H-5.3-85 

 HI Analysis for SWMU 16-034(m) 
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Antimony 9.6 0.21 na* na na na na 3.69 3.69 4 0.12 0.87 

Cadmium 2.63 0.005 0.0056 1.75 0.6 4.87 9.07 0.3 9.74 5.16 0.019 0.082 

Copper 1470 0.37 1.13 16 38.7 66.8 98 6.13 38.7 23 18.4 21 

Lead 80.3 0.022 0.13 0.85 3.82 5.02 5.74 0.24 1.12 0.67 0.047 0.67 

Silver 2.01 0.00047 0.003 0.14 0.18 0.47 0.77 0.014 0.14 0.084 na 0.0036 

Zinc 751 0.096 0.31 3 2.15 8.83 15.6 0.47 7.66 4.42 6.26 4.69 

Di-n-butylphthalate 0.518 0.000011 0.3 8.78 1.33 24.7 47.1 0.000037 0.0029 0.0014 na 0.0032 

HI 0.7 2 31 47 111 176 11 61 37 25 27 

Notes: Bolded values indicate HQs greater than 0.3 or HI greater than 1. Data qualifiers are defined in Appendix A. 

*na = Not available. 
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Table H-5.3-86 

 Minimum ESL Comparison for SWMU 16-034(n) 

COPC 
EPC 

(mg/kg) 
ESL 

(mg/kg) Receptor HQ 

Inorganic Chemicals (mg/kg) 

Antimony 1.05 2.4 Deer Mouse 0.44 

Lead 107 14 American Robin (insectivore) 7.64 

Mercury 166 0.013 American Robin (insectivore) 12,800 

Zinc 129 48 American Robin (insectivore) 2.69 

Organic Chemicals (mg/kg) 

Acetone 0.00448 1.2 Deer Mouse 0.0037 

Toluene 0.00268 23 Montane Shrew 0.00012 

Note: Bolded values indicate HQs greater than 0.3.  

 

Table H-5.3-87 

 HI Analysis for SWMU 16-034(n) 
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Antimony 1.05 0.023 na* na na na na 0.4 0.4 0.44 0.013 0.095 

Lead 107 0.029 0.17 1.13 5.1 6.69 7.64 0.32 1.49 0.89 0.063 0.89 

Mercury 166 2.72 572 2520 2370 7550 12,800 8.3 97.6 55.3 3320 4.88 

Zinc 129 0.017 0.054 0.52 0.37 1.52 2.69 0.081 1.32 0.76 1.08 0.81 

HI 3 573 2516 2377 7554 12,780 9 101 57  3321  7 

Notes: Bolded values indicate HQs greater than 0.3 or HI greater than 1. Data qualifiers are defined in Appendix A. 

*na = Not available. 

 



Supplemental Investigation Report for S-Site Aggregate Area 

H-401 

Table H-5.3-88 

 Minimum ESL Comparison for AOC C-16-068 

COPC 
EPC 

(mg/kg) 
ESL 

(mg/kg) Receptor HQ 

Inorganic Chemicals (mg/kg) 

Antimony 4.48(U) 2.4 Deer Mouse 1.87 

Copper 39 15 American Robin (insectivore) 2.6 

Cyanide (Total) 1.26(U) 0.1 American Robin (all diets) 12.6 

Lead 102 14 American Robin (insectivore) 7.29 

Mercury 1.32 0.013 American Robin (insectivore) 102 

Zinc 150 48 American Robin (insectivore) 3.13 

Organic Chemicals (mg/kg) 

Bis(2-ethylhexyl)phthalate 0.37 0.02 American Robin (insectivore) 18.5 

Di-n-butylphthalate 0.22 0.011 American Robin (insectivore) 20 

Notes: Bolded values indicate HQs greater than 0.3. Data qualifiers are defined in Appendix A.  
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Table H-5.3-89 

 HI Analysis for AOC C-16-068 
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Antimony 4.48(U) 0.097 na* na na na na 1.72 1.72 1.87 0.057 0.41 

Copper 39 0.0098 0.03 0.42 1.03 1.77 2.6 0.16 1.03 0.61 0.49 0.56 

Cyanide (Total) 1.26(U) 0.00045 2.14 3.15 12.6 12.6 12.6 0.0019 0.0041 0.0037 na na 

Lead 102 0.028 0.16 1.07 4.86 6.38 7.29 0.31 1.42 0.85 0.06 0.85 

Mercury 1.32 0.022 4.55 20 18.9 60 102 0.066 0.78 0.44 26.4 0.039 

Zinc 150 0.019 0.063 0.6 0.43 1.76 3.13 0.094 1.53 0.88 1.25 0.94 

Bis(2-ethylhexyl)phthalate 0.37 0.00097 0.046 3.7 0.019 9.25 18.5 0.00015 0.63 0.34 na na 

Di-n-butylphthalate 0.22 0.0000046 0.13 3.73 0.56 10.5 20 0.000016 0.0012 0.00059 na 0.0014 

HI 0.2 7 33 38 102 166 2 7 5 28 3 

Notes: Bolded values indicate HQs greater than 0.3 or HI greater than 1. Data qualifiers are defined in Appendix A. 

*na = Not available. 

 



Supplemental Investigation Report for S-Site Aggregate Area 

H-403 

Table H-5.3-90 

 Minimum ESL Comparison for AOC C-16-074 

COPC 
EPC 

(mg/kg) 
ESL 

(mg/kg) Receptor HQ 

Inorganic Chemicals (mg/kg) 

Barium 48 110 Plant 0.44 

Chromium (Total) 91 28 American Robin (insectivore) 3.25 

Cobalt 2 13 Plant 0.15 

Copper 25 15 American Robin (insectivore) 1.67 

Lead 4.1 14 American Robin (insectivore) 0.29 

Nickel 22 9.7 Montane Shrew 2.27 

Selenium 1.1(UJ) 0.52 Plant 2.12 

Silver 2.2(UJ) 2.6 American Robin (insectivore) 0.85 

Uranium 0.96 25 Plant 0.038 

Organic Chemicals (mg/kg) 

Acetone 0.065 1.2 Deer Mouse 0.054 

Notes: Bolded values indicate HQs greater than 0.3. Data qualifiers are defined in Appendix A.  
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Table H-5.3-91 

 HI Analysis for AOC C-16-074 
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Barium 48 0.0012 0.0017 0.0056 0.059 0.052 0.048 0.017 0.037 0.027 0.15 0.44 

Chromium (Total) 91 0.051 0.091 0.46 1.34 2.28 3.25 0.12 2.02 0.83 na* na 

Copper 25 0.0063 0.019 0.27 0.66 1.14 1.67 0.1 0.66 0.39 0.31 0.36 

Nickel 22 0.018 0.0096 0.18 0.14 0.58 1.05 0.05 2.27 1.1 0.079 0.58 

Selenium 1.1(UJ) 0.012 0.014 0.26 1.1 1.26 1.47 0.58 1.67 1.33 0.27 2.12 

Silver 2.2(UJ) 0.00051 0.0033 0.16 0.2 0.51 0.85 0.016 0.16 0.092 na 0.0039 

HI 0.09 0.1 1 3 6 8 0.9 7 4 0.8 3 

Notes: Bolded values indicate HQs greater than 0.3 or HI greater than 1. Data qualifiers are defined in Appendix A. 

*na = Not available. 

 



Supplemental Investigation Report for S-Site Aggregate Area 

H-405 

Table H-5.3-92 

 Minimum ESL Comparison for the Courtyard Periphery Area 

COPC 
EPC 

(mg/kg) 
ESL 

(mg/kg) Receptor HQ 

Inorganic Chemicals (mg/kg) 

Antimony 1.66(U) 2.4 Deer Mouse 0.69 

Arsenic 2.64 6.8 Earthworm 0.39 

Barium 188 110 Plant 1.71 

Copper 82.7 15 American Robin (insectivore) 5.51 

Lead 31.5 14 American Robin (insectivore) 2.25 

Selenium 0.69 0.52 Plant 1.33 

Silver 21.3 2.6 American Robin (insectivore) 8.2 

Zinc 105 48 American Robin (insectivore) 2.19 

Organic Chemicals (mg/kg) 

Acetone 0.0499 1.2 Deer Mouse 0.042 

Bis(2-ethylhexyl)phthalate 0.167 0.02 American Robin (insectivore) 8.35 

Di-n-butylphthalate 0.97 0.011 American Robin (insectivore) 88.2 

Dichloroethene[1,1-] 0.000603 11 Montane Shrew 0.000055 

HMX 1.66 16 Earthworm 0.1 

Pentachlorophenol 0.114 0.36 American Robin (insectivore) 0.32 

RDX 8.67 2.3 American Robin (herbivore) 3.77 

Toluene 0.0124 23 Montane Shrew 0.00054 

Benzo(a)anthracene 0.0416 0.8 American Robin (herbivore) 0.052 

Benzo(a)pyrene 0.0222 53 Montane Shrew 0.00042 

Benzo(b)fluoranthene 0.0532 18 Plant 0.003 

Benzo(g,h,i)perylene 0.0243 24 Montane Shrew 0.001 

Benzo(k)fluoranthene 0.0173 62 Montane Shrew 0.00028 

Chrysene 0.0354 2.4 Montane Shrew 0.015 

Fluoranthene 0.0428 10 Earthworm 0.0043 

Indeno(1,2,3-cd)pyrene 0.14 62 Montane Shrew 0.0023 

Phenanthrene 0.0312 5.5 Earthworm 0.0057 

Pyrene 0.0365 10 Earthworm 0.0037 

Notes: Bolded values indicate HQs greater than 0.3. Data qualifiers are defined in Appendix A.  
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Table H-5.3-93 

 HI Analysis for the Courtyard Periphery Area 
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Antimony 1.66(U) 0.036 na* na na na na 0.64 0.64 0.69 0.021 0.15 

Arsenic 2.64 0.0032 0.0031 0.022 0.063 0.1 0.15 0.019 0.18 0.082 0.39 0.15 

Barium 188 0.0046 0.0067 0.022 0.23 0.2 0.19 0.065 0.14 0.1 0.57 1.71 

Copper 82.7 0.021 0.064 0.9 2.18 3.76 5.51 0.34 2.18 1.29 1.03 1.18 

Lead 31.5 0.0085 0.05 0.33 1.5 1.97 2.25 0.095 0.44 0.26 0.019 0.26 

Selenium 0.69 0.0077 0.0085 0.16 0.69 0.79 0.92 0.36 1.05 0.83 0.17 1.33 

Silver 21.3 0.005 0.032 1.52 1.94 4.96 8.2 0.15 1.52 0.89 na 0.038 

Zinc 105 0.014 0.044 0.42 0.3 1.24 2.19 0.066 1.07 0.62 0.88 0.66 

Bis(2-ethylhexyl)phthalate 0.167 0.00044 0.021 1.67 0.0084 4.18 8.35 0.00007 0.28 0.15 na na 

Di-n-butylphthalate 0.97 0.00002 0.57 16.4 2.49 46.2 88.2 0.000069 0.0054 0.0026 na 0.0061 

Pentachlorophenol 0.114 0.00067 0.0023 0.06 0.0037 0.16 0.32 0.00076 0.14 0.071 0.0037 0.023 

RDX 8.67 0.0012 0.0097 0.67 3.77 3.61 3.61 0.28 0.54 0.54 1.03 na 

HI 0.1 0.8 22  13  67 120 2 8 6 4 6 

Notes: Bolded values indicate HQs greater than 0.3 or HI greater than 1. Data qualifiers are defined in Appendix A. 

*na = Not available. 

 



Supplemental Investigation Report for S-Site Aggregate Area 

H-407 

Table H-5.4-1 

 Mexican Spotted Owl AUFs for Sites within the S-Site Aggregate Area 

Site Site Area (ha) AUF* 

11-005(a) 0.055 0.00015 

11-005(b) 0.0402 0.00011 

11-005(c) 0.0962 0.000263 

11-006(a) 0.0029 0.00000791 

11-006(b) 0.266 0.000727 

11-006(c) 0.121 0.000331 

11-006(d) 0.0539 0.000147 

11-011(a) 0.134 0.000367 

11-011(b) 0.132 0.000361 

11-011(d) 0.00294 0.00000803 

C-11-002 0.0195 0.0000533 

13-001 2.11 0.00576 

13-002 0.157 0.00043 

16-003(p) 0.00148 0.00000405 

16-004(d) 0.0311 0.0000849 

16-004(f) 0.0349 0.0000953 

16-024(a) 0.00566 0.0000155 

16-024(u) 0.00918 0.0000251 

16-025(d2) 0.00485 0.0000133 

16-029(h) 0.0647 0.000177 

16-031(h) 0.00197 0.00000538 

C-16-050 0.00528 0.0000144 

C-16-060 0.00556 0.0000152 

16-001(e) 0.000289 0.00000079 

16-003(e) 0.000127 0.000000348 

16-003(f) 0.00647 0.0000177 

16-026(b) 0.00244 0.00000667 

16-026(c) 0.102 0.000278 

16-026(d) 0.0406 0.000111 

16-026(e) 0.04 0.000109 

16-029(a) 0.000298 0.000000813 

Liquid Waste Trunk Line 0.27 0.000737 

Shared Drainages 0.302 0.000826 

16-017(v)-99 0.0118 0.0000323 

16-017(w)-99 0.00267 0.0000073 

16-024(m) 0.00759 0.0000207 

16-024(n) 0.00538 0.0000147 



Supplemental Investigation Report for S-Site Aggregate Area 

H-408 

Table H-5.4-1 (continued) 

Site Site Area (ha) AUF* 

16-025(x) 0.00941 0.0000257 

16-029(w) 0.0557 0.000152 

16-029(x) 0.312 0.000852 

16-034(m) 0.00955 0.0000261 

16-034(n) 0.00965 0.0000264 

C-16-068 0.00154 0.0000042 

C-16-074 0.00214 0.00000586 

Courtyard Periphery Area 0.185 0.000505 

* AUF is calculated as the area of the site divided by the owl home range of 366 ha (EPA 
1993, 059384). 

 

Table H-5.4-2 

 PAUFs for Ecological Receptors for SWMU 11-005(a) 

Receptor 
Home Range 

(ha)a 
Population Area 

(ha) PAUFb 

American Kestrel  106 4240 1.30E-05 

American Robin 0.42 16.8 3.27E-03 

Deer Mouse  0.077 3 1.83E-02 

Desert Cottontail  3.1 124 4.44E-04 

Montane Shrew  0.39 15.6 3.53E-03 

Red Fox 1038 41,520 1.33E-06 
a Values from EPA (1993, 059384). 
b PAUF is calculated as the area of the site (0.055 ha) divided by the population area.  
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 Adjusted HIs for SWMU 11-005(a) 
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Antimony 3.98 0.00000011 na* na na na na 0.00068 0.0054 0.03 0.051 0.36 

Chromium (Total) 83.4 0.000000061 0.0000011 0.0000054 0.004 0.0068 0.0098 0.000049 0.0065 0.014 na na 

Copper 10.7 3.6E-09 0.00000011 0.0000015 9.1E-04 0.0016 0.0023 0.00002 0.001 0.0031 0.13 0.15 

Cyanide (Total) 4.03 1.9E-09 0.000089 0.00013 0.13 0.13 0.13 0.0000027 0.000046 0.00022 na na 

Lead 95.5 0.000000034 0.000002 0.000013 0.015 0.02 0.022 0.00013 0.0047 0.015 0.056 0.8 

Mercury 0.133 2.9E-09 0.000006 0.000026 0.0062 0.02 0.034 0.000003 0.00028 0.00081 2.66 0.0039 

Selenium 1.57(U) 0.000000023 0.00000025 0.0000047 0.0051 0.0059 0.0069 0.00037 0.0084 0.035 0.38 3.02 

Silver 36 0.000000011 0.0000007 0.000033 0.011 0.027 0.045 0.00011 0.0091 0.027 na 0.064 

Adjusted HI 0.0000002 0.0001 0.0002 0.2 0.2 0.3 0.001 0.04 0.1 3 4 

Notes: Bolded values indicate HQs greater than 0.3 or HI greater than 1. Data qualifiers are defined in Appendix A. 

*na = Not available. 
 

Table H-5.4-4 

 PAUFs for Ecological Receptors for SWMU 11-005(b) 

Receptor 
Home Range 

(ha)a 
Population Area 

(ha) PAUFb 

American Kestrel  106 4240 9.48E-06 

American Robin 0.42 16.8 2.39E-03 

Deer Mouse  0.077 3 1.34E-02 

Desert Cottontail  3.1 124 3.24E-04 

Montane Shrew  0.39 15.6 2.58E-03 

Red Fox 1038 41,520 9.68E-07 
a Values from EPA (1993, 059384). 
b PAUF is calculated as the area of the site (0.0402 ha) divided by the population area.  
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Table H-5.4-5 

 Adjusted HIs for SWMU 11-005(b) 
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Antimony 8.12(U) 0.00000017 na* na na na na 0.001 0.008 0.045 0.1 0.74 

Barium 205 4.8E-09 0.000000069 0.00000023 0.0006 0.00053 0.00049 0.000023 0.00041 0.0015 0.62 1.86 

Chromium (Total) 11.5 6.2E-09 0.00000011 0.00000054 0.0004 0.00069 0.00098 0.000005 0.00066 0.0014 na na 

Copper 8.41 0.000000002 0.000000061 0.00000087 0.00053 0.00091 0.0013 0.000011 0.00057 0.0018 0.11 0.12 

Cyanide (Total) 0.402 1.4E-10 0.0000065 0.0000095 0.0096 0.0096 0.0096 0.0000002 0.0000033 0.000016 na na 

Nickel 8.77 7.1E-09 0.000000036 0.00000069 0.00013 0.00055 0.001 0.0000065 0.0023 0.0059 0.031 0.23 

Selenium 1.61(U) 0.000000017 0.00000019 0.0000035 0.0039 0.0044 0.0051 0.00027 0.0063 0.026 0.39 3.1 

Vanadium 23.1 6.8E-09 0.0000017 0.0000034 0.0062 0.0073 0.0082 0.0000058 0.00042 0.00064 na 0.38 

Zinc 47.3 5.9E-09 0.00000019 0.0000018 0.00032 0.0013 0.0024 0.0000096 0.0012 0.0037 0.39 0.3 

HMX 7.92 1.3E-10 na na na na na 0.0000075 0.000023 0.00035 0.49 0.0029

Benzoic acid 0.674 3.6E-10 na na na na na 0.000059 0.0017 0.0069 na na 

Bis(2-ethylhexyl)phthalate 0.396 1.01E-09 4.64E-07 3.75E-05 4.7E-05 0.024 0.047 5.35E-08 0.0017 0.0048 na na 

Adjusted HI 3E-7 9E-6 0.0006 0.2 0.05 0.08 0.001 0.02 0.1 2 7 

Notes: Bolded values indicate HQs greater than 0.3 or HI greater than 1. Data qualifiers are defined in Appendix A. 

*na = Not available. 
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Table H-5.4-6 

 PAUFs for Ecological Receptors for SWMU 11-005(c) 

Receptor 
Home Range 

(ha)a 
Population Area 

(ha) PAUFb 

American Kestrel  106 4240 2.27E-05 

American Robin 0.42 16.8 5.72E-03 

Deer Mouse  0.077 3 3.21E-02 

Desert Cottontail  3.1 124 7.75E-04 

Montane Shrew  0.39 15.6 6.16E-03 

Red Fox 1038 41,520 2.32E-06 
a Values from EPA (1993, 059384). 
b PAUF is calculated as the area of the site (0.0962 ha) divided by the population area.  
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Antimony 1.51(U) 0.000000076 na* na na na na 0.00045 0.0036 0.02 0.019 0.14 

Cadmium 0.429 1.9E-09 0.000000021 0.0000065 0.00056 0.0045 0.0085 0.000038 0.0098 0.027 0.0031 0.013 

Copper 18.1 0.00000001 0.00000032 0.0000045 0.0027 0.0047 0.0069 0.000059 0.0029 0.0091 0.23 0.26 

Mercury 0.123 4.7E-09 0.0000096 0.000042 0.01 0.032 0.054 0.0000048 0.00045 0.0013 2.46 0.0036 

Selenium 1.51(U) 0.000000039 0.00000042 0.000008 0.0086 0.0099 0.012 0.00062 0.014 0.058 0.37 2.9 

HMX 36.7 1.4E-09 na na na na na 0.000084 0.00025 0.0039 2.29 0.014 

Adjusted HI 0.0000001 0.00001 0.00006 0.02 0.05 0.08 0.001 0.03 0.1 5 3 

Notes: Bolded values indicate HQs greater than 0.3 or HI greater than 1. Data qualifiers are defined in Appendix A. 

*na = Not available. 
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Table H-5.4-8 

 PAUFs for Ecological Receptors for SWMU 11-006(a) 

Receptor 
Home Range 

(ha)a 
Population Area 

(ha) PAUFb 

American Kestrel  106 4240 6.83E-07 

American Robin 0.42 16.8 1.72E-04 

Deer Mouse  0.077 3 9.65E-04 

Desert Cottontail  3.1 124 2.34E-05 

Montane Shrew  0.39 15.6 1.86E-04 

Red Fox 1038 41,520 6.97E-08 
a Values from EPA (1993, 059384). 
b PAUF is calculated as the area of the site (0.0029 ha) divided by the population area.  
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 Adjusted HIs for SWMU 11-006(a) 
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Antimony 1.19(U) 1.8E-09 na* na na na na 0.000011 0.000085 0.00048 0.015 0.11 

Chromium (Total) 8.87 3.44E-08 6.06E-09 3.03E-08 2.3E-05 3.8E-05 5.5E-05 2.76E-07 3.66E-05 7.78E-05 na na 

Copper 22 3.8E-10 0.000000012 0.00000016 0.0001 0.00017 0.00025 0.0000021 0.00011 0.00033 0.28 0.31 

Lead 34.4 6.5E-10 0.000000037 0.00000025 0.00028 0.00037 0.00042 0.0000024 0.000089 0.00028 0.02 0.29 

Selenium 1.22(U) 9.5E-10 0.00000001 0.00000019 0.00021 0.00024 0.00028 0.000015 0.00034 0.0014 0.3 2.35 

HMX 9.76 1.2E-11 na na na na na 0.00000067 0.000002 0.000031 0.61 0.0036 

Adjusted HI 2E-07 7E-08 6E-07 6E-04 8E-04 1E-03 3E-05 7E-04 3E-03 1 3 

Notes: Bolded values indicate HQs greater than 0.3 or HI greater than 1. Data qualifiers are defined in Appendix A. 

*na = Not available. 



Supplemental Investigation Report for S-Site Aggregate Area 

H-413 

Table H-5.4-10 

 PAUFs for Ecological Receptors for SWMU 11-006(b) 

Receptor 
Home Range 

(ha)a 
Population Area 

(ha) PAUFb 

American Kestrel  106 4240 6.28E-05 

American Robin 0.42 16.8 1.58E-02 

Deer Mouse  0.077 3 8.87E-02 

Desert Cottontail  3.1 124 2.15E-03 

Montane Shrew  0.39 15.6 1.71E-02 

Red Fox 1038 41,520 6.41E-06 
a Values from EPA (1993, 059384). 
b PAUF is calculated as the area of the site (0.266 ha) divided by the population area.  
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Table H-5.4-11 

 Adjusted HIs for SWMU 11-006(b) 
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Antimony 0.846 0.00000012 na* na na na na 0.0007 0.0056 0.031 0.011 0.077 

Barium 143 0.000000022 0.00000032 0.000001 0.0028 0.0024 0.0023 0.00011 0.0019 0.0071 0.43 1.3 

Cadmium 0.237 2.9E-09 0.000000032 0.0000099 0.00085 0.007 0.013 0.000058 0.015 0.041 0.0017 0.0074 

Chromium (Total) 11.8 0.000000042 0.00000074 0.0000037 0.0027 0.0047 0.0067 0.000034 0.0045 0.0095 na na 

Copper 13.1 0.000000021 0.00000063 0.000009 0.0055 0.0095 0.014 0.00012 0.0059 0.018 0.16 0.19 

Cyanide (Total) 4.87 0.000000011 0.00052 0.00076 0.77 0.77 0.77 0.000016 0.00027 0.0013 na na 

Selenium 1.53(UJ) 0.00000011 0.0000012 0.000022 0.024 0.028 0.032 0.0017 0.04 0.16 0.37 2.94 

Vanadium 28.1 0.000000055 0.000014 0.000028 0.05 0.059 0.066 0.000046 0.0034 0.0052 na 0.47 

Bis(2-ethylhexyl)phthalate 0.338 5.70E-09 2.62E-06 0.00021 0.00027 0.13 0.27 3.02E-07 0.0098 0.027 na na 

HMX 15.2 1.6E-09 na na na na na 0.000096 0.00029 0.0045 0.95 0.0056 

Adjusted HI 0.0000004 0.0005 0.001 0.9 1 1 0.003 0.08 0.3 2 5 

Notes: Bolded values indicate HQs greater than 0.3 or HI greater than 1. Data qualifiers are defined in Appendix A. 

*na = Not available. 

 



Supplemental Investigation Report for S-Site Aggregate Area 

H-415 

Table H-5.4-12 

 PAUFs for Ecological Receptors for SWMU 11-006(c) 

Receptor 
Home Range 

(ha)a 
Population Area 

(ha) PAUFb 

American Kestrel  106 4240 2.85E-05 

American Robin 0.42 16.8 7.20E-03 

Deer Mouse  0.077 3 4.03E-02 

Desert Cottontail  3.1 124 9.76E-04 

Montane Shrew  0.39 15.6 7.76E-03 

Red Fox 1038 41,520 2.91E-06 
a Values from EPA (1993, 059384). 
b PAUF is calculated as the area of the site (0.121 ha) divided by the population area.  
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Table H-5.4-13 

 Adjusted HIs for SWMU 11-006(c) 
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Antimony 11(UJ) 0.0000007 na* na na na na 0.0041 0.033 0.18 0.14 1 

Barium 145 1.03E-08 1.48E-07 4.83E-07 1.28E-03 1.13E-03 1.05E-03 4.89E-05 8.68E-04 3.26E-03 0.44 1.32 

Chromium (Total) 11.2 0.000000018 0.00000032 0.0000016 0.0012 0.002 0.0029 0.000015 0.0019 0.0041 na na 

Copper 23.1 0.000000017 0.00000051 0.0000072 0.0044 0.0076 0.011 0.000094 0.0047 0.015 0.29 0.33 

Selenium 1.55(U) 0.00000005 0.00000055 0.00001 0.011 0.013 0.015 0.0008 0.018 0.075 0.38 2.98 

Thallium 0.149 0.000000082 0.000000035 0.000000076 0.00012 0.00014 0.00017 0.000058 0.0053 0.0082 na 2.98 

Benzoic acid 0.776 1.3E-09 na na na na na 0.0002 0.006 0.024 na na 

Bis(2-ethylhexyl)phthalate 0.25 1.92E-09 8.81E-07 7.14E-05 9.00E-05 4.50E-02 9.00E-02 1.02E-07 3.29E-03 9.17E-03 na na 

HMX 95.1 4.7E-09 na na na na na 0.00027 0.00082 0.013 5.94 0.035 

RDX 4.9 0.000000002 0.00000016 0.000011 0.015 0.015 0.015 0.00015 0.0024 0.012 0.58 na 

Adjusted HI 9E-07 4E-06 0.0001 0.03 0.09 0.1 0.006 0.08 0.3 8 9 

Notes: Bolded values indicate HQs greater than 0.3 or HI greater than 1. Data qualifiers are defined in Appendix A. 

*na = Not available. 



Supplemental Investigation Report for S-Site Aggregate Area 

H-417 

Table H-5.4-14 

 PAUFs for Ecological Receptors for SWMU 11-006(d) 

Receptor 
Home Range 

(ha)a 
Population Area 

(ha) PAUFb 

American Kestrel  106 4240 1.27E-05 

American Robin 0.42 16.8 3.21E-03 

Deer Mouse  0.077 3 1.80E-02 

Desert Cottontail  3.1 124 4.35E-04 

Montane Shrew  0.39 15.6 3.46E-03 

Red Fox 1038 41,520 1.30E-06 
a Values from EPA (1993, 059384). 
b PAUF is calculated as the area of the site (0.0539 ha) divided by the population area.  
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Table H-5.4-15 

 Adjusted HIs for SWMU 11-006(d) 
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Copper 11.5 3.7E-09 0.00000011 0.0000016 0.00097 0.0017 0.0025 0.000021 0.001 0.0032 0.14 0.16 

Cyanide (Total) 1.21 5.6E-10 0.000026 0.000038 0.039 0.039 0.039 0.0000008 0.000013 0.000064 na* na 

Selenium 1.68(U) 0.000000024 0.00000026 0.000005 0.0054 0.0062 0.0072 0.00038 0.0088 0.036 0.41 3.23 

Thallium 0.213 0.000000052 0.000000023 0.000000048 0.000074 0.000091 0.00011 0.000037 0.0033 0.0052 na 4.26 

Benzoic acid 7.86 5.7E-09 na na na na na 0.00092 0.027 0.11 na na 

Bis(2-ethylhexyl)phthalate 0.25 8.5E-08 3.9E-07 3.2E-05 4.0E-05 0.02 0.04 4.5E-08 0.0015 0.0041 na na 

HMX 24.5 5.4E-10 na na na na na 0.000031 0.000094 0.0015 1.53 0.0091

RDX 1.81 3.4E-10 0.000000026 0.0000018 0.0025 0.0024 0.0024 0.000025 0.00039 0.002 0.22 na 

Adjusted HI 0.0000003 0.00003 0.00008 0.05 0.07 0.09 0.001 0.04 0.2 3 8 

Notes: Bolded values indicate HQs greater than 0.3 or HI greater than 1. Data qualifiers are defined in Appendix A. 

*na = Not available. 
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Table H-5.4-16 

 PAUFs for Ecological Receptors for SWMU 11-011(a) 

Receptor 
Home Range 

(ha)a 
Population Area 

(ha) PAUFb 

American Kestrel  106 4240 3.16E-05 

American Robin 0.42 16.8 7.99E-03 

Deer Mouse  0.077 3 4.47E-02 

Desert Cottontail  3.1 124 1.08E-03 

Montane Shrew  0.39 15.6 8.60E-03 

Red Fox 1038 41,520 3.23E-06 
a Values from EPA (1993, 059384). 
b PAUF is calculated as the area of the site (0.134 ha) divided by the population area.  
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Antimony 2.17(U) 0.00000015 na* na na na na 0.0009 0.0072 0.04 0.028 0.2 

Cadmium 0.368 2.2E-09 0.000000025 0.0000078 0.00067 0.0054 0.01 0.000045 0.012 0.032 0.0026 0.012 

Chromium (Total) 21.7 0.000000039 0.00000069 0.0000034 0.0025 0.0043 0.0062 0.000031 0.0041 0.0088 na na 

Copper 28.8 0.000000023 0.0000007 0.0000099 0.006 0.01 0.015 0.00013 0.0065 0.02 0.36 0.41 

Mercury 0.343 0.000000018 0.000037 0.00016 0.039 0.12 0.21 0.000019 0.0017 0.0051 6.86 0.01 

Selenium 2.16(U) 0.000000078 0.00000084 0.000016 0.017 0.02 0.023 0.0012 0.028 0.12 0.53 4.15 

Zinc 140 0.000000058 0.0000018 0.000018 0.0032 0.013 0.023 0.000095 0.012 0.037 1.17 0.87 

Adjusted HI 0.0000004 0.00004 0.0002 0.07 0.2 0.3 0.002 0.07 0.3 9 6 

Notes: Bolded values indicate HQs greater than 0.3 or HI greater than 1. Data qualifiers are defined in Appendix A. 

*na = Not available. 
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Table H-5.4-18 

 PAUFs for Ecological Receptors for SWMU 11-011(b) 

Receptor 
Home Range 

(ha)a 
Population Area 

(ha) PAUFb 

American Kestrel  106 4240 3.11E-05 

American Robin 0.42 16.8 7.86E-03 

Deer Mouse  0.077 3 4.40E-02 

Desert Cottontail  3.1 124 1.07E-03 

Montane Shrew  0.39 15.6 8.47E-03 

Red Fox 1038 41,520 3.18E-06 
a Values from EPA (1993, 059384). 
b PAUF is calculated as the area of the site (0.132 ha) divided by the population area.  

 

Table H-5.4-19 

 Adjusted HIs for SWMU 11-011(b) 
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Antimony 7.77(U) 0.00000054 na* na na na na 0.0032 0.025 0.14 0.1 0.71 

Chromium (Total) 9.21 0.000000016 0.00000029 0.0000014 0.0011 0.0018 0.0026 0.000013 0.0017 0.0037 na na 

Copper 49.4 0.000000039 0.0000012 0.000017 0.01 0.018 0.026 0.00022 0.011 0.034 0.62 0.71 

Mercury 0.191 0.00000001 0.000021 0.00009 0.021 0.068 0.12 0.00001 0.00095 0.0028 3.82 0.0056 

Selenium 1.69(U) 0.00000006 0.00000065 0.000012 0.013 0.015 0.018 0.00095 0.022 0.09 0.41 3.25 

Adjusted HI 0.0000007 0.00002 0.0001 0.05 0.1 0.2 0.004 0.06 0.3 5 5 

Notes: Bolded values indicate HQs greater than 0.3 or HI greater than 1. Data qualifiers are defined in Appendix A. 

*na = Not available. 
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Table H-5.4-20 

 PAUFs for Ecological Receptors for SWMU 11-011(d) 

Receptor 
Home Range 

(ha)a 
Population Area 

(ha) PAUFb 

American Kestrel  106 4240 6.93E-07 

American Robin 0.42 16.8 1.75E-04 

Deer Mouse  0.077 3 9.79E-04 

Desert Cottontail  3.1 124 2.37E-05 

Montane Shrew  0.39 15.6 1.88E-04 

Red Fox 1038 41,520 7.07E-08 
a Values from EPA (1993, 059384). 
b PAUF is calculated as the area of the site (0.00294 ha) divided by the population area.  

 

Table H-5.4-21 

 Adjusted HIs for SWMU 11-011(d) 
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Antimony 5.86(U) 0.000000009 na* na na na na 0.000053 0.00042 0.0024 0.075 0.53 

Chromium (Total) 27.7 1.1E-09 0.000000019 0.000000096 0.000071 0.00012 0.00017 0.00000087 0.00012 0.00025 na na 

Copper 29.6 5.2E-10 0.000000016 0.00000022 0.00014 0.00024 0.00035 0.0000029 0.00015 0.00045 0.37 0.42 

Nickel 12.7 7.5E-10 3.8E-09 0.000000073 0.000014 0.000058 0.00011 0.00000068 0.00025 0.00062 0.045 0.33 

Selenium 1 7.9E-10 8.6E-09 0.00000016 0.00017 0.0002 0.00023 0.000012 0.00029 0.0012 0.24 1.92 

Adjusted HI 0.000000003 0.0000002 0.0000008 0.0006 0.0009 0.001 0.00002 0.0008 0.003 0.7 3 

Notes: Bolded values indicate HQs greater than 0.3 or HI greater than 1. Data qualifiers are defined in Appendix A. 

*na = Not available. 
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Table H-5.4-22 

 PAUFs for Ecological Receptors for AOC C-11-002 

Receptor 
Home Range 

(ha)a 
Population Area 

(ha) PAUFb 

American Kestrel  106 4240 4.60E-06 

American Robin 0.42 16.8 1.16E-03 

Deer Mouse  0.077 3 6.51E-03 

Desert Cottontail  3.1 124 1.57E-04 

Montane Shrew  0.39 15.6 1.25E-03 

Red Fox 1038 41,520 4.70E-07 
a Values from EPA (1993, 059384). 
b PAUF is calculated as the area of the site (0.0195 ha) divided by the population area.  

 

Table H-5.4-23 

 Adjusted HIs for AOC C-11-002 
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Antimony 1.71(U) 0.000000017 na* na na na na 0.0001 0.00082 0.0046 0.022 0.16 

Selenium 1.58(U) 8.3E-09 0.00000009 0.0000017 0.0018 0.0021 0.0024 0.00013 0.003 0.012 0.39 3.04 

Bis(2-ethylhexyl)phthalate 0.159 2.0E-10 9.0E-08 7.3E-06 9.2E-06 0.0046 0.0092 1.0E-08 0.00034 0.00094 na na 

Adjusted HI 0.00000003 0.000002 0.000009 0.002 0.007 0.01 0.002 0.004 0.02 0.4 3 

Notes: Bolded values indicate HQs greater than 0.3 or HI greater than 1. Data qualifiers are defined in Appendix A. 

*na = Not available. 



Supplemental Investigation Report for S-Site Aggregate Area 

H-423 

Table H-5.4-24 

 PAUFs for Ecological Receptors for SWMU 13-001 

Receptor 
Home Range 

(ha)a 
Population Area 

(ha) PAUFb 

American Kestrel  106 4240 4.97E-04 

American Robin 0.42 16.8 1.25E-01 

Deer Mouse  0.077 3 7.03E-01 

Desert Cottontail  3.1 124 1.70E-02 

Montane Shrew  0.39 15.6 1.35E-01 

Red Fox 1038 41,520 5.08E-05 
a Values from EPA (1993, 059384). 
b PAUF is calculated as the area of the site (2.11 ha) divided by the population area.  
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Table H-5.4-25 

 Adjusted HIs for SWMU 13-001 
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Antimony 1.11 0.0000012 na* na na na na 0.0073 0.058 0.32 0.014 0.1 

Barium 92.4 0.00000011 0.0000016 0.0000053 0.014 0.012 0.012 0.00054 0.0096 0.036 0.28 0.84 

Chromium (Total) 8.9 0.00000025 0.0000044 0.000022 0.016 0.028 0.04 0.0002 0.027 0.057 na na 

Copper 8.4 0.00000011 0.0000032 0.000045 0.028 0.048 0.07 0.00059 0.03 0.092 0.1 0.12 

Lead 53.3 0.00000073 0.000042 0.00028 0.32 0.42 0.48 0.0027 0.1 0.31 0.031 0.44 

Mercury 0.144 0.00000012 0.00025 0.0011 0.26 0.82 1.39 0.00012 0.011 0.034 2.88 0.0042 

Selenium 1.4(U) 0.00000079 0.0000086 0.00016 0.18 0.2 0.23 0.013 0.29 1.18 0.34 2.69 

Benzoic acid 0.711 0.00000002 na na na na na 0.0033 0.096 0.38 na na 

Bis(2-ethylhexyl)phthalate 1.4 0.00000019 0.000086 0.007 0.0088 4.39 8.78 0.0000099 0.32 0.89 na na 

Di-n-butylphthalate 0.863 9.1E-10 0.00025 0.0073 0.28 5.16 9.84 0.000001 0.00065 0.0016 na 0.0054 

RDX 3.39 0.000000025 0.0000019 0.00013 0.18 0.18 0.18 0.0019 0.029 0.15 0.4 na 

Adjusted HI 0.000004 0.0006 0.02 1 11 21 0.03 1 3 4 4 

Notes: Bolded values indicate HQs greater than 0.3 or HI greater than 1. Data qualifiers are defined in Appendix A. 

*na = Not available. 
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Table H-5.4-26 

 PAUFs for Ecological Receptors for SWMU 13-002 

Receptor 
Home Range 

(ha)a 
Population Area 

(ha) PAUFb 

American Kestrel  106 4240 3.71E-05 

American Robin 0.42 16.8 9.37E-03 

Deer Mouse  0.077 3 5.25E-02 

Desert Cottontail  3.1 124 1.27E-03 

Montane Shrew  0.39 15.6 1.01E-02 

Red Fox 1038 41,520 3.79E-06 
a Values from EPA (1993, 059384). 
b PAUF is calculated as the area of the site (0.157 ha) divided by the population area.  

 

Table H-5.4-27 

 Adjusted HIs for SWMU 13-002 
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Antimony 1.75(U) 0.00000014 na* na na na na 0.00085 0.0068 0.038 0.022 0.16 

Chromium (Total) 8.55 0.000000018 0.00000032 0.0000016 0.0012 0.002 0.0029 0.000014 0.0019 0.0041 na na 

Selenium 1.91(U) 0.00000008 0.00000088 0.000016 0.018 0.021 0.024 0.0013 0.029 0.12 0.47 3.67 

Adjusted HI 0.0000002 0.00001 0.00007 0.03 0.07 0.1 0.002 0.04 0.2 2 4 

Notes: Bolded values indicate HQs greater than 0.3 or HI greater than 1. Data qualifiers are defined in Appendix A. 

*na = Not available. 
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Table H-5.4-28 

 PAUFs for Ecological Receptors for AOC 16-003(p) 

Receptor 
Home Range 

(ha)a 
Population Area 

(ha) PAUFb 

American Kestrel  106 4240 3.50E-07 

American Robin 0.42 16.8 8.83E-05 

Deer Mouse  0.077 3 4.94E-04 

Desert Cottontail  3.1 124 1.20E-05 

Montane Shrew  0.39 15.6 9.50E-05 

Red Fox 1038 41,520 3.57E-08 
a Values from EPA (1993, 059384). 
b PAUF is calculated as the area of the site (0.00148 ha) divided by the population area.  

 

Table H-5.4-29 

 Adjusted HIs for AOC 16-003(p) 
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Antimony 1.61 1.2E-09 na* na na na na 0.0000074 0.000059 0.00033 0.021 0.15 

Copper 21.9 2.0E-10 5.9E-09 0.000000083 0.000051 0.000088 0.00013 0.0000011 0.000055 0.00017 0.27 0.31 

Lead 126 1.2E-09 0.00000007 0.00000046 0.00053 0.0007 0.00079 0.0000046 0.00017 0.00052 0.074 1.05 

Nickel 36.4 1.1E-09 5.5E-09 0.00000011 0.00002 0.000085 0.00015 0.00000099 0.00036 0.0009 0.13 0.96 

Zinc 78.5 3.6E-10 0.000000011 0.00000011 0.00002 0.000082 0.00014 0.00000059 0.000076 0.00023 0.65 0.49 

Bis(2-ethylhexyl)phthalate 6.34 6.0E-10 0.00000027 0.000022 0.000028 0.014 0.028 0.000000032 0.001 0.0028 na na 

Adjusted HI 0.000000005 0.0000004 0.00002 0.0006 0.01 0.03 0.00001 0.002 0.005 1 3 

Notes: Bolded values indicate HQs greater than 0.3 or HI greater than 1. 

*na = Not available. 
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Table H-5.4-30 

 PAUFs for Ecological Receptors for SWMU 16-004(d) 

Receptor 
Home Range 

(ha)a 
Population Area 

(ha) PAUFb 

American Kestrel  106 4240 7.33E-06 

American Robin 0.42 16.8 1.85E-03 

Deer Mouse  0.077 3 1.04E-02 

Desert Cottontail  3.1 124 2.51E-04 

Montane Shrew  0.39 15.6 1.99E-03 

Red Fox 1038 41,520 7.49E-07 
a Values from EPA (1993, 059384). 
b PAUF is calculated as the area of the site (0.0311 ha) divided by the population area.  

 

Table H-5.4-31 

 Adjusted HIs for SWMU 16-004(d) 

COPEC 
EPC 

(mg/kg) R
ed

 F
ox

 (m
am

m
al

ia
n 

to
p 

ca
rn

iv
or

e)
 

A
m

er
ic

an
 K

es
tr

el
 (a

vi
an

 
to

p 
ca

rn
iv

or
e)

 

A
m

er
ic

an
 K

es
tr

el
 (a

vi
an

 
in

te
rm

ed
ia

te
 c

ar
ni

vo
re

) 

A
m

er
ic

an
 R

ob
in

 
(a

vi
an

 h
er

bi
vo

re
) 

A
m

er
ic

an
 R

ob
in

  
(a

vi
an

 o
m

ni
vo

re
) 

A
m

er
ic

an
 R

ob
in

 (a
vi

an
 

in
se

ct
iv

or
e)

 

D
es

er
t C

ot
to

nt
ai

l 
(m

am
m

al
ia

n 
he

rb
iv

or
e)

 

M
on

ta
ne

 S
hr

ew
 

(m
am

m
al

ia
n 

in
se

ct
iv

or
e)

 

D
ee

r M
ou

se
 (m

am
m

al
ia

n 
om

ni
vo

re
) 

Ea
rt

hw
or

m
 (s

oi
l-d

w
el

lin
g 

in
ve

rt
eb

ra
te

) 

Pl
an

t (
te

rr
es

tr
ia

l 
au

to
tr

op
h-

pr
od

uc
er

) 

Antimony 2.02(U) 0.000000033 na* na na na na 0.00019 0.0015 0.0087 0.026 0.18 

Barium 57.4 0.000000001 0.000000015 0.000000049 0.00013 0.00011 0.00011 0.000005 0.000088 0.00033 0.17 0.52 

Copper 6.7 1.3E-09 0.000000038 0.00000053 0.00033 0.00056 0.00083 0.000007 0.00035 0.0011 0.084 0.096 

Mercury 0.269 3.3E-09 0.0000068 0.00003 0.0071 0.023 0.038 0.0000034 0.00032 0.00093 5.38 0.0079 

Selenium 0.571 4.7E-09 0.000000052 0.00000097 0.0011 0.0012 0.0014 0.000075 0.0017 0.0071 0.14 1.1 

Adjusted HI 0.00000004 0.000007 0.00003 0.009 0.02 0.04 0.0003 0.004 0.02 6 2 

Notes: Bolded values indicate HQs greater than 0.3 or HI greater than 1. Data qualifiers are defined in Appendix A. 

*na = Not available. 
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Table H-5.4-32 

 PAUFs for Ecological Receptors for SWMU 16-004(f) 

Receptor 
Home Range 

(ha)a 
Population Area 

(ha) 
 

PAUFb 

American Kestrel  106 4240 8.23E-06 

American Robin 0.42 16.8 2.08E-03 

Deer Mouse  0.077 3 1.16E-02 

Desert Cottontail  3.1 124 2.81E-04 

Montane Shrew  0.39 15.6 2.24E-03 

Red Fox 1038 41,520 8.40E-07 
a Values from EPA (1993, 059384). 
b PAUF is calculated as the area of the site (0.0349 ha) divided by the population area.  

 

Table H-5.4-33 

 Adjusted HIs for SWMU 16-004(f) 
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Antimony 1.1(U) 0.00000002 na* na na na na 0.00012 0.00095 0.0053 0.014 0.1 

Barium 47.5 9.7E-10 0.000000014 0.000000045 0.00012 0.00011 0.000099 0.0000046 0.000082 0.00031 0.14 0.43 

Copper 5.23 1.1E-09 0.000000033 0.00000047 0.00029 0.00049 0.00072 0.0000061 0.00031 0.00095 0.065 0.075 

Mercury 0.155 2.1E-09 0.0000044 0.000019 0.0046 0.015 0.025 0.0000022 0.0002 0.0006 3.1 0.0046 

Selenium 1.22(U) 0.000000011 0.00000012 0.0000023 0.0025 0.0029 0.0034 0.00018 0.0041 0.017 0.3 2.35 

Adjusted HI 0.00000004 0.000005 0.00002 0.008 0.02 0.03 0.0003 0.006 0.02 4 3 

Notes: Bolded values indicate HQs greater than 0.3 or HI greater than 1. Data qualifiers are defined in Appendix A. 

*na = Not available. 
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Table H-5.4-34 

 PAUFs for Ecological Receptors for AOC 16-024(a) 

Receptor 
Home Range 

(ha)a 
Population Area 

(ha) PAUFb 

American Kestrel  106 4240 1.34E-06 

American Robin 0.42 16.8 3.37E-04 

Deer Mouse  0.077 3 1.89E-03 

Desert Cottontail  3.1 124 4.57E-05 

Montane Shrew  0.39 15.6 3.63E-04 

Red Fox 1038 41,520 1.36E-07 
a Values from EPA (1993, 059384). 
b PAUF is calculated as the area of the site (0.00566 ha) divided by the population area.  

 

Table H-5.4-35 

 Adjusted HIs for AOC 16-024(a) 
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Antimony 1.37(U) 4.1E-09 na* na na na na 0.000024 0.00019 0.0011 0.018 0.12 

Cobalt 9.81 2.4E-10 4.9E-09 0.000000018 0.000019 0.000028 0.000034 0.00000028 0.000022 0.000046 na 0.75 

Benzoic acid 0.624 4.7E-11 na na na na na 0.0000077 0.00023 0.00091 na na 

Adjusted HI 0.000000004 0.000000005 0.00000002 0.00002 0.00003 0.00003 0.00003 0.0004 0.002 0.02 0.9 

Notes: Bolded values indicate HQs greater than 0.3 or HI greater than 1. Data qualifiers are defined in Appendix A. 

*na = Not available.
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H-430 

Table H-5.4-36 

 PAUFs for Ecological Receptors for SWMU 16-029(h) 

Receptor 
Home Range 

(ha)a 
Population Area 

(ha) PAUFb 

American Kestrel  106 4240 1.53E-05 

American Robin 0.42 16.8 3.85E-03 

Deer Mouse  0.077 3 2.16E-02 

Desert Cottontail  3.1 124 5.22E-04 

Montane Shrew  0.39 15.6 4.15E-03 

Red Fox 1038 41,520 1.56E-06 
a Values from EPA (1993, 059384). 
b PAUF is calculated as the area of the site (0.0647 ha) divided by the population area.  
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Table H-5.4-37 

 Adjusted HIs for SWMU 16-029(h) 
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Antimony 3.26 0.00000011 na* na na na na 0.00065 0.0052 0.029 0.042 0.3 

Cadmium 0.238 7.0E-10 7.7E-09 0.0000024 0.00021 0.0017 0.0032 0.000014 0.0037 0.01 0.0017 0.0074

Copper 18.3 7.1E-09 0.00000021 0.000003 0.0019 0.0032 0.0047 0.00004 0.002 0.0062 0.23 0.26 

Lead 38.6 0.000000016 0.00000094 0.0000062 0.0071 0.0093 0.011 0.000061 0.0022 0.0069 0.023 0.32 

Mercury 0.293 7.5E-09 0.000015 0.000068 0.016 0.051 0.087 0.0000076 0.00071 0.0021 5.86 0.0086

Selenium 1.39(U) 0.000000024 0.00000026 0.0000049 0.0054 0.0062 0.0071 0.00038 0.0087 0.036 0.34 2.67 

Benzoic acid 0.734 6.4E-10 na na na na na 0.0001 0.003 0.012 na na 

Bis(2-ethylhexyl)phthalate 0.128 5.2E-10 0.00000024 0.00002 0.000025 0.012 0.025 0.000000028 0.0009 0.0025 na na 

Di-n-butylphthalate 0.582 1.9E-11 0.0000052 0.00015 0.0057 0.11 0.2 0.000000022 0.000013 0.000034 na 0.0036

Adjusted HI 0.0000002 0.00002 0.0003 0.04 0.2 0.3 0.001 0.03 0.1 6 4 

Notes: Bolded values indicate HQs greater than 0.3 or HI greater than 1. Data qualifiers are defined in Appendix A. 

*na = Not available. 
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Table H-5.4-38 

 PAUFs for Ecological Receptors for SWMU 16-031(h) 

Receptor 
Home Range 

(ha)a 
Population Area 

(ha) PAUFb 

American Kestrel  106 4240 4.65E-07 

American Robin 0.42 16.8 1.17E-04 

Deer Mouse  0.077 3 6.57E-04 

Desert Cottontail  3.1 124 1.59E-05 

Montane Shrew  0.39 15.6 1.26E-04 

Red Fox 1038 41,520 4.75E-08 
a Values from EPA (1993, 059384). 
b PAUF is calculated as the area of the site (0.00197 ha) divided by the population area.  

 

Table H-5.4-39 

 Adjusted HIs for SWMU 16-031(h) 
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Antimony 2.5 2.6E-09 na* na na na na 0.000015 0.00012 0.00068 0.032 0.23 

Copper 28.3 3.4E-10 0.00000001 0.00000014 0.000087 0.00015 0.00022 0.0000019 0.000094 0.00029 0.35 0.4 

Lead 35.9 4.6E-10 0.000000026 0.00000018 0.0002 0.00026 0.0003 0.0000017 0.000063 0.0002 0.021 0.3 

Mercury 0.632 4.9E-10 0.000001 0.0000045 0.0011 0.0034 0.0057 0.0000005 0.000047 0.00014 12.6 0.019 

Silver 1.5 1.7E-11 0.000000001 0.00000005 0.000016 0.000041 0.000068 0.00000017 0.000014 0.000041 na 0.0027

Bis(2-ethylhexyl)phthalate 0.193 2.4E-11 0.000000011 0.0000009 0.0000011 0.00057 0.0011 1.3E-09 0.000041 0.00012 na na 

Adjusted HI 0.000000004 0.000001 0.000006 0.001 0.004 0.007 0.00002 0.0004 0.001 13 1 

Notes: Bolded values indicate HQs greater than 0.3 or HI greater than 1. 

*na = Not available. 
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Table H-5.4-40 

 PAUFs for Ecological Receptors for AOC C-16-060 

Receptor 
Home Range 

(ha)a 
Population Area 

(ha) PAUFb 

American Kestrel  106 4240 1.31E-06 

American Robin 0.42 16.8 3.31E-04 

Deer Mouse  0.077 3 1.85E-03 

Desert Cottontail  3.1 124 4.49E-05 

Montane Shrew  0.39 15.6 3.57E-04 

Red Fox 1038 41,520 1.34E-07 
a Values from EPA (1993, 059384). 
b PAUF is calculated as the area of the site (0.00556 ha) divided by the population area.  

 

Table H-5.4-41 

 Adjusted HIs for AOC C-16-060 
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Antimony 1.2(U) 3.5E-09 na* na na na na 0.000021 0.00016 0.00093 0.015 0.11 

Benzoic acid 0.55 4.1E-11 na na na na na 0.0000067 0.0002 0.00078 na na 

Adjusted HI 0.000000004 na na na na na 0.00003 0.0004 0.002 0.02 0.1 

Notes: Bolded values indicate HQs greater than 0.3 or HI greater than 1. Data qualifiers are defined in Appendix A. 

*na = Not available. 
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Table H-5.4-42 

 PAUFs for Ecological Receptors for SWMU 16-001(e) 

Receptor 
Home Range 

(ha)a 
Population Area 

(ha) PAUFb 

American Kestrel  106 4240 6.82E-08 

American Robin 0.42 16.8 1.72E-05 

Deer Mouse  0.077 3 9.63E-05 

Desert Cottontail  3.1 124 2.33E-06 

Montane Shrew  0.39 15.6 1.85E-05 

Red Fox 1038 41,520 6.96E-09 
a Values from EPA (1993, 059384). 
b PAUF is calculated as the area of the site (0.000289 ha) divided by the population area.  

 

Table H-5.4-43 

 Adjusted HIs for SWMU 16-001(e) 
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Antimony 1.18(U) 1.8E-10 na* na na na na 0.0000011 0.0000084 0.000047 0.015 0.11 

Copper 27.8 4.8E-11 1.4E-09 2.1E-08 1.3E-05 2.2E-05 3.2E-05 2.7E-07 1.4E-05 4.2E-05 0.35 0.4 

Mercury 2.13 2.4E-10 0.0000005 0.0000022 0.00052 0.0017 0.0028 0.00000025 0.000023 0.000068 42.6 0.063 

Zinc 67.1 6.0E-11 1.9E-09 1.8E-08 3.3E-06 1.4E-05 2.4E-05 9.8E-08 1.3E-05 3.8E-05 0.56 0.42 

Adjusted HI 5E-10 0.0000005 0.000002 0.0005 0.002 0.003 0.000002 0.00006 0.0002 43 1 

Notes: Bolded values indicate HQs greater than 0.3 or HI greater than 1. Data qualifiers are defined in Appendix A. 

*na = Not available. 
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Table H-5.4-44 

 PAUFs for Ecological Receptors for SWMU 16-003(e) 

Receptor 
Home Range 

(ha)a 
Population Area 

(ha) PAUFb 

American Kestrel  106 4240 3.00E-08 

American Robin 0.42 16.8 7.58E-06 

Deer Mouse  0.077 3 4.25E-05 

Desert Cottontail  3.1 124 1.03E-06 

Montane Shrew  0.39 15.6 8.17E-06 

Red Fox 1038 41,520 3.07E-09 
a Values from EPA (1993, 059384). 
b PAUF is calculated as the area of the site (0.000127 ha) divided by the population area.  

 

Table H-5.4-45 

 Adjusted HIs for SWMU 16-003(e) 
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Antimony 5.7(U) 3.8E-10 na* na na na na 0.0000023 0.000018 0.0001 0.073 0.52 

Cobalt 16.2 9.0E-12 1.8E-10 6.8E-10 0.00000072 0.000001 0.0000013 0.00000001 0.00000083 0.0000017 na 1.25 

Copper 196 1.5E-10 4.5E-09 0.000000064 0.000039 0.000068 0.000099 0.00000084 0.000042 0.00013 2.45 2.8 

Cyanide (Total) 1.2(U) 1.3E-12 6.1E-08 9.0E-08 9.1E-05 9.1E-05 9.1E-05 1.9E-09 3.2E-08 1.5E-07 na na 

Nickel 49.7 1.3E-10 6.5E-10 0.000000012 0.0000024 0.0000099 0.000018 0.00000012 0.000042 0.00011 0.18 1.31 

Zinc 108 4.2E-11 1.4E-09 0.000000013 0.0000023 0.0000096 0.000017 0.000000069 0.000009 0.000027 0.9 0.68 

Bis(2-ethylhexyl)phthalate 0.81 6.5E-12 0.000000003 0.00000024 0.00000031 0.00015 0.00031 3.5E-10 0.000011 0.000031 na na 

Adjusted HI 4E-08 1E-07 5E-07 1E-04 3E-04 5E-04 3E-06 1.E-04 4.E-04 4 7 

Notes: Bolded values indicate HQs greater than 0.3 or HI greater than 1. Data qualifiers are defined in Appendix A. 

*na = Not available. 
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Table H-5.4-46 

 PAUFs for Ecological Receptors for SWMU 16-003(f) 

Receptor 
Home Range 

(ha)a 
Population Area 

(ha) PAUFb 

American Kestrel  106 4240 1.53E-06 

American Robin 0.42 16.8 3.85E-04 

Deer Mouse  0.077 3 2.16E-03 

Desert Cottontail  3.1 124 5.22E-05 

Montane Shrew  0.39 15.6 4.15E-04 

Red Fox 1038 41,520 1.56E-07 
a Values from EPA (1993, 059384). 
b PAUF is calculated as the area of the site (0.00647 ha) divided by the population area.  
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Antimony 1.02(UJ) 3.5E-09 na* na na na na 0.00002 0.00016 0.00092 0.013 0.093 

Cobalt 32.7 9.3E-10 0.000000018 0.000000069 0.000074 0.00011 0.00013 0.0000011 0.000085 0.00018 na 2.52 

Adjusted HI 0.000000004 0.00000002 0.00000007 0.00007 0.0001 0.0001 0.00002 0.0002 0.001 0.01 3 

Notes: Bolded values indicate HQs greater than 0.3 or HI greater than 1. Data qualifiers are defined in Appendix A. 

*na = Not available. 
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Table H-5.4-48 

 PAUFs for Ecological Receptors for SWMU 16-026(b) 

Receptor 
Home Range 

(ha)a 
Population Area 

(ha) PAUFb 

American Kestrel  106 4240 5.76E-07 

American Robin 0.42 16.8 1.45E-04 

Deer Mouse  0.077 3 8.14E-04 

Desert Cottontail  3.1 124 1.97E-05 

Montane Shrew  0.39 15.6 1.57E-04 

Red Fox 1038 41,520 5.88E-08 
a Values from EPA (1993, 059384). 
b PAUF is calculated as the area of the site (0.00244 ha) divided by the population area.  
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 Adjusted HIs for SWMU 16-026(b) 
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Antimony 5.6(U) 7.2E-09 na* na na na na 0.000042 0.00034 0.0019 0.072 0.51 

Barium 998 1.4E-09 0.000000021 0.000000067 0.00018 0.00016 0.00015 0.0000068 0.00012 0.00045 3.02 9.07 

Cyanide (Total) 0.141 3.0E-12 0.00000014 0.0000002 0.0002 0.0002 0.0002 4.2E-09 0.000000071 0.00000034 na na 

HMX 320 3.2E-10 na na na na na 0.000019 0.000056 0.00087 20 0.12 

Bis(2-
ethylhexyl)phthalate 

0.28 4.3E-11 0.00000002 0.0000016 0.000002 0.001 0.002 2.3E-09 0.000074 0.00021 na na 

Di-n-butylphthalate 0.08 9.8E-14 0.000000027 0.00000078 0.00003 0.00055 0.0011 1.1E-10 0.00000007 0.00000018 na 0.0005 

Adjusted HI 0.000000009 0.0000002 0.000003 0.0004 0.002 0.003 0.00007 0.0006 0.003 23 10 

Notes: Bolded values indicate HQs greater than 0.3 or HI greater than 1. Data qualifiers are defined in Appendix A. 

*na = Not available. 



Supplemental Investigation Report for S-Site Aggregate Area 

H-438 

Table H-5.4-50 

 PAUFs for Ecological Receptors for SWMU 16-026(c) 

Receptor 
Home Range 

(ha)a 
Population Area 

(ha) PAUFb 

American Kestrel  106 4240 2.40E-05 

American Robin 0.42 16.8 6.06E-03 

Deer Mouse  0.077 3 3.39E-02 

Desert Cottontail  3.1 124 8.21E-04 

Montane Shrew  0.39 15.6 6.53E-03 

Red Fox 1038 41,520 2.45E-06 
a Values from EPA (1993, 059384). 
b PAUF is calculated as the area of the site (0.102 ha) divided by the population area.  
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 Adjusted HIs for SWMU 16-026(c) 
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Antimony 6.5(U) 0.00000035 na* na na na na 0.0021 0.016 0.092 0.083 0.59 

Barium 373 0.000000022 0.00000032 0.000001 0.0028 0.0024 0.0023 0.00011 0.0019 0.007 1.13 3.39 

Chromium (Total) 10.7 0.000000015 0.00000026 0.0000013 0.00095 0.0016 0.0023 0.000012 0.0015 0.0033 na na 

Cobalt 5.27 2.4E-09 0.000000047 0.00000018 0.00019 0.00027 0.00033 0.0000027 0.00022 0.00045 na 0.41 

Copper 22.8 0.000000014 0.00000042 0.0000059 0.0036 0.0063 0.0093 0.000078 0.004 0.012 0.29 0.33 

Cyanide (Total) 0.157 1.4E-10 0.0000064 0.0000094 0.0095 0.0095 0.0095 0.0000002 0.0000033 0.000016 na na 

Lead 22.4 0.000000015 0.00000085 0.0000057 0.0065 0.0085 0.0097 0.000056 0.002 0.0063 0.013 0.19 

Nickel 5.8 0.000000012 0.000000061 0.0000012 0.00022 0.00092 0.0017 0.000011 0.0039 0.0098 0.021 0.15 

Selenium 0.32 8.7E-09 0.000000095 0.0000018 0.0019 0.0022 0.0026 0.00014 0.0032 0.013 0.078 0.62 

Vanadium 18.0 0.000000013 0.0000033 0.0000068 0.012 0.014 0.016 0.000011 0.00084 0.0013 na 0.3 

Zinc 91.5 0.000000029 0.00000092 0.0000088 0.0016 0.0065 0.012 0.000047 0.0061 0.018 0.76 0.57 

HMX 29 1.2E-09 na na na na na 0.00007 0.00021 0.0033 1.81 0.011 

Adjusted HI 0.0000005 0.00001 0.00004 0.04 0.05 0.07 0.003 0.04 0.2 4 7 

Notes: Bolded values indicate HQs greater than 0.3 or HI greater than 1. Data qualifiers are defined in Appendix A. 

*na = Not available. 

 



Supplemental Investigation Report for S-Site Aggregate Area 

H-440 

Table H-5.4-52 

 PAUFs for Ecological Receptors for SWMU 16-026(d) 

Receptor 
Home Range 

(ha)a 
Population Area 

(ha) PAUFb 

American Kestrel  106 4240 9.57E-06 

American Robin 0.42 16.8 2.41E-03 

Deer Mouse  0.077 3 1.35E-02 

Desert Cottontail  3.1 124 3.27E-04 

Montane Shrew  0.39 15.6 2.60E-03 

Red Fox 1038 41,520 9.77E-07 
a Values from EPA (1993, 059384). 
b PAUF is calculated as the area of the site (0.0406 ha) divided by the population area.  
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Antimony 2.22 0.000000047 na* na na na na 0.00028 0.0022 0.013 0.028 0.2 

Barium 327 7.9E-09 0.00000011 0.00000037 0.00097 0.00086 0.0008 0.000037 0.00066 0.0025 0.99 2.97 

Chromium (Total) 12 6.5E-09 0.00000011 0.00000057 0.00042 0.00072 0.001 0.0000052 0.00069 0.0015 na na 

Copper 14.4 3.5E-09 0.0000001 0.0000015 0.0009 0.0016 0.0023 0.000019 0.00097 0.003 0.18 0.2 

Cyanide (Total) 0.299 1.0E-10 0.0000048 0.0000072 0.0072 0.0072 0.0072 0.00000015 0.0000025 0.000012 na na 

Selenium 1.18(U) 0.000000013 0.00000014 0.0000026 0.0028 0.0033 0.0038 0.0002 0.0046 0.019 0.29 2.27 

Zinc 90.7 0.000000011 0.00000036 0.0000035 0.00063 0.0026 0.0046 0.000019 0.0024 0.0072 0.76 0.57 

Bis(2-ethylhexyl)phthalate 0.111 2.9E-10 0.00000013 0.000011 0.000013 0.0067 0.013 0.000000015 0.00049 0.0014 na na 

Di-n-butylphthalate 0.16 3.3E-12 0.0000009 0.000026 0.00099 0.018 0.035 3.7E-09 0.0000023 0.0000058 na 0.001 

HMX 6.9 1.1E-10 na na na na na 0.0000066 0.00002 0.00031 0.43 0.0026

RDX 18.2 2.5E-09 0.0000002 0.000013 0.019 0.018 0.018 0.00019 0.003 0.015 2.17 na 

Adjusted HI 0.00000009 0.000007 0.00007 0.03 0.06 0.09 0.0008 0.02 0.06 5 6 

Notes: Bolded values indicate HQs greater than 0.3 or HI greater than 1. Data qualifiers are defined in Appendix A. 

*na = Not available. 

 



Supplemental Investigation Report for S-Site Aggregate Area 

H-442 

Table H-5.4-54 

 PAUFs for Ecological Receptors for SWMU 16-026(e) 

Receptor 
Home Range 

(ha)a 
Population Area 

(ha) PAUFb 

American Kestrel  106 4240 9.43E-06 

American Robin 0.42 16.8 2.38E-03 

Deer Mouse  0.077 3 1.33E-02 

Desert Cottontail  3.1 124 3.22E-04 

Montane Shrew  0.39 15.6 2.56E-03 

Red Fox 1038 41,520 9.63E-07 
a Values from EPA (1993, 059384). 
b PAUF is calculated as the area of the site (0.04 ha) divided by the population area.  
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 Adjusted HIs for SWMU 16-026(e) 
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Antimony 6.5(U) 0.00000014 na* na na na na 0.00081 0.0064 0.036 0.083 0.59 

Barium 647 0.000000015 0.00000022 0.00000071 0.0019 0.0017 0.0015 0.000072 0.0013 0.0048 1.96 5.88 

Cobalt 4.92 8.6E-10 0.000000017 0.000000064 0.000069 0.000098 0.00012 0.00000099 0.000079 0.00016 na 0.38 

Copper 7.90 1.90E-09 5.73E-08 8.09E-07 4.94E-04 8.54E-04 1.25E-03 1.06E-05 5.32E-04 1.64E-03 0.099 0.11 

Cyanide (Total) 0.244 8.4E-11 0.0000039 0.0000058 0.0058 0.0058 0.0058 0.00000012 0.000002 0.0000096 na na 

Lead 22.7 5.9E-09 3.39E-07 2.25E-06 0.0026 0.0034 0.0039 2.21E-05 0.00081 0.0025 0.01 0.19 

Selenium 0.78 8.3E-09 0.000000091 0.0000017 0.0019 0.0021 0.0025 0.00013 0.003 0.013 0.19 1.5 

Zinc 176 2.18E-08 6.93E-07 6.65E-06 0.0012 0.0049 0.0087 3.55E-05 0.0046 0.014 1.47 1.1 

Bis(2-ethylhexyl)phthalate 1.4 3.5E-09 0.0000016 0.00013 0.00017 0.083 0.17 0.00000019 0.0061 0.017 na na 

HMX 45 7.3E-10 na na na na na 0.000043 0.00013 0.002 2.81 0.017

RDX 380 0.000000052 0.000004 0.00028 0.39 0.38 0.38 0.004 0.061 0.32 45.2 na 

Adjusted HI 0.0000004 0.00001 0.0004 0.4 0.5 0.6 0.005 0.08 0.4 52 10 

Notes: Bolded values indicate HQs greater than 0.3 or HI greater than 1. Data qualifiers are defined in Appendix A. 

*na = Not available. 
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Table H-5.4-56 

 PAUFs for Ecological Receptors for SWMU 16-026(z) 

Receptor 
Home Range 

(ha)a 
Population Area 

(ha) PAUFb 

American Kestrel  106 4240 1.92E-06 

American Robin 0.42 16.8 4.84E-04 

Deer Mouse  0.077 3 2.71E-03 

Desert Cottontail  3.1 124 6.55E-05 

Montane Shrew  0.39 15.6 5.21E-04 

Red Fox 1038 41,520 1.96E-07 
a Values from EPA (1993, 059384). 
b PAUF is calculated as the area of the site (0.00813 ha) divided by the population area.  

 

Table H-5.4-57 

 Adjusted HIs for SWMU 16-026(z) 
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Antimony 1.15(U) 4.9E-09 na* na na na na 0.000029 0.00023 0.0013 0.015 0.1 

Barium 74.8 3.6E-10 5.1E-09 0.000000017 0.000044 0.000039 0.000036 0.0000017 0.00003 0.00011 0.23 0.68 

Selenium 1.14(U) 2.5E-09 0.000000027 0.00000051 0.00055 0.00063 0.00074 0.000039 0.0009 0.0037 0.28 2.19 

Adjusted HI 0.000000008 0.00000003 0.0000005 0.0006 0.0007 0.0008 0.00007 0.001 0.005 0.5 3 

Notes: Bolded values indicate HQs greater than 0.3 or HI greater than 1. Data qualifiers are defined in Appendix A. 

*na = Not available. 



Supplemental Investigation Report for S-Site Aggregate Area 

H-445 

Table H-5.4-58 

 PAUFs for Ecological Receptors for SWMU 16-029(a) 

Receptor 
Home Range 

(ha)a 
Population Area 

(ha) PAUFb 

American Kestrel  106 4240 7.02E-08 

American Robin 0.42 16.8 1.77E-05 

Deer Mouse  0.077 3 9.92E-05 

Desert Cottontail  3.1 124 2.40E-06 

Montane Shrew  0.39 15.6 1.91E-05 

Red Fox 1038 41,520 7.17E-09 
a Values from EPA (1993, 059384). 
b PAUF is calculated as the area of the site (0.000298 ha) divided by the population area.  
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Table H-5.4-59 

 Adjusted HIs for SWMU 16-029(a) 

COPEC 
EPC 

(mg/kg) R
ed

 F
ox

 (m
am

m
al

ia
n 

to
p 

ca
rn

iv
or

e)
 

A
m

er
ic

an
 K

es
tr

el
 (a

vi
an

 to
p 

ca
rn

iv
or

e)
 

A
m

er
ic

an
 K

es
tr

el
 (a

vi
an

 
in

te
rm

ed
ia

te
 c

ar
ni

vo
re

) 

A
m

er
ic

an
 R

ob
in

 
(a

vi
an

 h
er

bi
vo

re
) 

A
m

er
ic

an
 R

ob
in

  
(a

vi
an

 o
m

ni
vo

re
) 

A
m

er
ic

an
 R

ob
in

 (a
vi

an
 

in
se

ct
iv

or
e)

 

D
es

er
t C

ot
to

nt
ai

l 
(m

am
m

al
ia

n 
he

rb
iv

or
e)

 

M
on

ta
ne

 S
hr

ew
 

(m
am

m
al

ia
n 

in
se

ct
iv

or
e)

 

D
ee

r M
ou

se
 (m

am
m

al
ia

n 
om

ni
vo

re
) 

Ea
rt

hw
or

m
 (s

oi
l-d

w
el

lin
g 

in
ve

rt
eb

ra
te

) 

Pl
an

t (
te

rr
es

tr
ia

l a
ut

ot
ro

ph
-

pr
od

uc
er

) 

Antimony 5.9(U) 9.2E-10 na* na na na na 0.0000054 0.000043 0.00024 0.076 0.54 

Barium 852 1.5E-10 2.1E-09 0.000000007 0.000018 0.000016 0.000015 0.00000071 0.000013 0.000047 2.58 7.75 

Chromium (Total) 30.7 1.2E-10 2.2E-09 0.000000011 0.000008 0.000014 0.000019 0.000000098 0.000013 0.000028 na na 

Copper 8 1.4E-11 4.3E-10 6.1E-09 0.0000037 0.0000064 0.0000094 0.00000008 0.000004 0.000012 0.1 0.11 

Cyanide (Total) 1.2(U) 3.1E-12 0.00000014 0.00000021 0.00021 0.00021 0.00021 4.4E-09 0.000000074 0.00000035 na na 

Amino-4,6-
dinitrotoluene[2-] 

16.5 1.3E-11 na na na na na 0.00000043 0.000021 0.000068 0.38 1.18 

HMX 2850 3.5E-10 na na na na na 0.00002 0.00006 0.00094 178 1.06 

RDX 125 1.3E-10 9.9E-09 0.00000067 0.00096 0.00092 0.00092 0.0000097 0.00015 0.00077 14.9 na 

TNT 243 6.7E-11 4.9E-09 0.000000011 0.00057 0.00031 0.000025 0.0000061 0.0000046 0.00025 7.59 3.92 

Adjusted HI 0.000000002 0.0000002 0.0000009 0.002 0.001 0.001 0.00004 0.0003 0.002 204 15 

Notes: Bolded values indicate HQs greater than 0.3 or HI greater than 1. Data qualifiers are defined in Appendix A. 

*na = Not available. 
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Table H-5.4-60 

 PAUFs for Ecological Receptors for the Liquid Waste Trunk Line 

Receptor 
Home Range 

(ha)a 
Population Area 

(ha) PAUFb 

American Kestrel  106 4240 6.36E-05 

American Robin 0.42 16.8 1.61E-02 

Deer Mouse  0.077 3 9.00E-02 

Desert Cottontail  3.1 124 2.18E-03 

Montane Shrew  0.39 15.6 1.73E-02 

Red Fox 1038 41,520 6.50E-06 
a Values from EPA (1993, 059384). 
b PAUF is calculated as the area of the site (0.27 ha) divided by the population area.  

 

Table H-5.4-61 

 Adjusted HIs for the Liquid Waste Trunk Line 
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Antimony 0.945 0.00000013 na* na na na na 0.00079 0.0063 0.035 0.012 0.086 

Copper 11 0.000000018 0.00000054 0.0000076 0.0046 0.008 0.012 0.0001 0.005 0.015 0.14 0.16 

Cyanide (Total) 0.332 7.7E-10 0.000036 0.000053 0.053 0.053 0.053 0.0000011 0.000019 0.000088 na na 

Bis(2-ethylhexyl)phthalate 0.2 3.4E-09 0.0000016 0.00013 0.00016 0.08 0.16 0.00000018 0.0059 0.016 na na 

Di-n-butylphthalate 0.086 1.2E-11 0.0000032 0.000093 0.0035 0.066 0.13 0.000000013 0.0000083 0.000021 na 0.00054

Adjusted HI 0.0000002 0.00004 0.0003 0.06 0.2 0.4 0.0009 0.02 0.07 0.2 0.2 

Notes: Bolded values indicate HQs greater than 0.3 or HI greater than 1. 

*na = Not available. 



Supplemental Investigation Report for S-Site Aggregate Area 

H-448 

Table H-5.4-62 

 PAUFs for Ecological Receptors for the Shared Drainages 

Receptor 
Home Range 

(ha)a 
Population Area 

(ha) PAUFb 

American Kestrel  106 4240 7.13E-05 

American Robin 0.42 16.8 1.80E-02 

Deer Mouse  0.077 3 1.01E-01 

Desert Cottontail  3.1 124 2.44E-03 

Montane Shrew  0.39 15.6 1.94E-02 

Red Fox 1038 41,520 7.28E-06 
a Values from EPA (1993, 059384). 
b PAUF is calculated as the area of the site (0.302 ha) divided by the population area.  
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Table H-5.4-63 

 Adjusted HIs for the Shared Drainages 
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Antimony 12.8(U) 0.000002 na* na na na na 0.012 0.095 0.54 0.16 1.16 

Arsenic 2.96 0.000000026 0.00000025 0.0000018 0.0013 0.0021 0.003 0.000052 0.0038 0.0093 0.44 0.16 

Barium 322 0.000000056 0.0000008 0.0000026 0.0069 0.0059 0.0057 0.00027 0.0047 0.018 0.96 2.87 

Cadmium 3.3 0.000000045 0.0000005 0.00016 0.013 0.11 0.2 0.00091 0.24 0.65 0.024 0.1 

Chromium (Total) 16.1 0.000000065 0.0000011 0.0000057 0.0042 0.0077 0.011 0.000056 0.007 0.015 na na 

Copper 169 0.00000031 0.0000093 0.00013 0.08 0.14 0.2 0.0017 0.086 0.27 2.12 2.42 

Cyanide (Total) 2.6(U) 6.8E-09 0.00031 0.00046 0.47 0.47 0.47 0.0000096 0.00016 0.00077 na na 

Lead 78.5 0.00000015 0.0000089 0.000059 0.067 0.088 0.1 0.00058 0.021 0.066 0.046 0.65 

Mercury 43.9 0.0000052 0.011 0.047 11.3 35.9 60.8 0.0054 0.5 1.47 879 1.29 

Selenium 0.401 0.000000032 0.00000035 0.0000066 0.0072 0.0083 0.0096 0.00051 0.012 0.049 0.098 0.77 

Vanadium 19.1 0.000000042 0.00001 0.000021 0.039 0.045 0.051 0.000036 0.0026 0.004 na 0.32 

Zinc 229 0.00000022 0.0000068 0.000065 0.011 0.048 0.086 0.00035 0.045 0.13 1.63 1.22 

Benzoic acid 0.51 2.1E-09 na na na na na 0.00034 0.0099 0.04 na na 

Bis(2-ethylhexyl)phthalate 1.93 0.000000037 0.000017 0.0014 0.0017 0.87 1.74 0.000002 0.063 0.18 na na 

Di-n-butylphthalate 0.24 3.6E-11 0.00001 0.00029 0.011 0.21 0.39 0.000000042 0.000026 0.000065 na 0.0015 

HMX 15 1.8E-09 na na na na na 0.00011 0.00032 0.005 0.93 0.0055 

RDX 24.5 0.000000025 0.000002 0.00013 0.19 0.18 0.18 0.0019 0.03 0.15 2.92 na 

Tetryl 1.13 8.7E-09 na na na na na 0.0018 0.00063 0.076 na na 

TNT 21 5.9E-09 0.00000043 0.000001 0.05 0.027 0.0022 0.00053 0.00041 0.022 0.66 0.34 

Adjusted HI 0.000008 0.01 0.05 12 38 64 0.03 1 4 889 11 

Notes: Bolded values indicate HQs greater than 0.3 or HI greater than 1. Data qualifiers are defined in Appendix A. 

*na = Not available. 
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Table H-5.4-64 

 PAUFs for Ecological Receptors for SWMU 16-017(v)-99 

Receptor 
Home Range 

(ha)a 
Population Area 

(ha) PAUFb 

American Kestrel  106 4240 2.79E-06 

American Robin 0.42 16.8 0.000704 

Deer Mouse  0.077 3 0.00394 

Desert Cottontail  3.1 124 0.0000954 

Montane Shrew  0.39 15.6 0.000758 

Red Fox 1038 41,520 2.85E-07 
a Values from EPA (1993, 059384). 
b PAUF is calculated as the area of the site (0.0118 ha) divided by the population area.  

 

Table H-5.4-65 

 Adjusted HIs for SWMU 16-017(v)-99 
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Antimony 9.02 0.000000056 na* na na na na 0.00033 0.0026 0.015 0.12 0.82 

Copper 110 7.8E-09 0.00000024 0.0000033 0.002 0.0035 0.0052 0.000044 0.0022 0.0068 1.38 1.57 

Lead 485 0.000000037 0.0000021 0.000014 0.016 0.021 0.024 0.00014 0.0051 0.016 0.29 4.04 

Silver 1.51 1.0E-10 6.3E-09 0.0000003 0.000097 0.00025 0.00041 0.000001 0.000082 0.00025 na 0.0027

Zinc 279 1.02E-08 3.24E-07 3.11E-06 0.00056 0.0023 0.0041 1.66E-05 0.0022 0.0065 2.33 1.74 

Bis(2-ethylhexyl)phthalate 0.135 1.0E-10 0.000000046 0.0000038 0.0000048 0.0024 0.0048 5.4E-09 0.00017 0.00048 na na 

Adjusted HI 0.0000001 0.000003 0.00002 0.02 0.03 0.04 0.0005 0.01 0.04 4 8 

Notes: Bolded values indicate HQs greater than 0.3 or HI greater than 1. 

*na = Not available. 



Supplemental Investigation Report for S-Site Aggregate Area 

H-451 

Table H-5.4-66 

 PAUFs for Ecological Receptors for AOC 16-024(m) 

Receptor 
Home Range 

(ha)a 
Population Area 

(ha) PAUFb 

American Kestrel  106 4240 1.79E-06 

American Robin 0.42 16.8 4.52E-04 

Deer Mouse  0.077 3 2.53E-03 

Desert Cottontail  3.1 124 6.12E-05 

Montane Shrew  0.39 15.6 4.87E-04 

Red Fox 1038 41,520 1.83E-07 
a Values from EPA (1993, 059384). 
b PAUF is calculated as the area of the site (0.00759 ha) divided by the population area.  
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Table H-5.4-67 

 Adjusted HIs for AOC 16-024(m) 
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Antimony 1.14 4.5E-09 na* na na na na 0.000027 0.00021 0.0012 0.015 0.1 

Barium 190 8.5E-10 0.000000012 0.000000039 0.0001 0.000092 0.000086 0.000004 0.000071 0.00027 0.57 1.72 

Chromium (Total) 10.8 1.1E-09 0.000000019 0.000000096 0.000071 0.00012 0.00017 0.00000088 0.00012 0.00025 na na 

Cobalt 6.69 2.2E-10 4.4E-09 0.000000017 0.000018 0.000025 0.000031 0.00000026 0.00002 0.000042 na 0.51 

Copper 8.8 4.0E-10 0.000000012 0.00000017 0.0001 0.00018 0.00027 0.0000022 0.00011 0.00035 0.11 0.13 

Lead 20.7 0.000000001 0.000000059 0.00000039 0.00045 0.00058 0.00067 0.0000038 0.00014 0.00044 0.012 0.17 

Nickel 8.65 1.3E-09 6.7E-09 0.00000013 0.000024 0.0001 0.00019 0.0000012 0.00043 0.0011 0.031 0.23 

Selenium 0.99 0.000000002 0.000000022 0.00000041 0.00045 0.00051 0.0006 0.000032 0.00073 0.003 0.24 1.9 

Vanadium 26.5 1.5E-09 0.00000036 0.00000074 0.0013 0.0016 0.0018 0.0000012 0.000092 0.00014 na 0.44 

Acenaphthene 0.0883 6.5E-13 na na na na na 0.000000012 0.00000036 0.0000014 na 0.35 

Bis(2-
ethylhexyl)phthalate 

0.038 1.8E-11 8.4E-09 0.00000068 0.00000086 0.00043 0.00086 9.7E-10 0.000031 0.000087 na na 

Adjusted HI 0.00000001 0.0000005 0.000003 0.003 0.004 0.005 0.00007 0.002 0.007 1 6 

Notes: Bolded values indicate HQs greater than 0.3 or HI greater than 1. 

*na = Not available. 
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Table H-5.4-68 

 PAUFs for Ecological Receptors for AOC 16-024(n) 

Receptor 
Home Range 

(ha)a 
Population Area 

(ha) PAUFb 

American Kestrel  106 4240 1.27E-06 

American Robin 0.42 16.8 3.20E-04 

Deer Mouse  0.077 3 1.79E-03 

Desert Cottontail  3.1 124 4.34E-05 

Montane Shrew  0.39 15.6 3.45E-04 

Red Fox 1038 41,520 1.29E-07 
a Values from EPA (1993, 059384). 
b PAUF is calculated as the area of the site (0.00538 ha) divided by the population area.  

 

Table H-5.4-69 

 Adjusted HIs for AOC 16-024(n) 
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Antimony 0.977 2.7E-09 na* na na na na 0.000016 0.00013 0.00073 0.013 0.089 

Lead 38.4 1.3E-09 0.000000077 0.00000051 0.00059 0.00077 0.00088 0.000005 0.00018 0.00057 0.023 0.32 

Zinc 81.7 1.4E-09 0.000000043 0.00000041 0.000075 0.00031 0.00054 0.0000022 0.00029 0.00086 0.68 0.51 

Benzoic acid 1.11 8.0E-11 na na na na na 0.000013 0.00038 0.0015 na na 

Adjusted HI 0.000000005 0.0000001 0.0000009 0.0007 0.001 0.001 0.00004 0.001 0.004 0.7 0.9 

Notes: Bolded values indicate HQs greater than 0.3 or HI greater than 1. 

*na = Not available. 
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Table H-5.4-70 

 PAUFs for Ecological Receptors for SWMU 16-025(x) 

Receptor 
Home Range 

(ha)a 
Population Area 

(ha) PAUFb 

American Kestrel  106 4240 2.22E-06 

American Robin 0.42 16.8 5.60E-04 

Deer Mouse  0.077 3 3.14E-03 

Desert Cottontail  3.1 124 7.59E-05 

Montane Shrew  0.39 15.6 6.03E-04 

Red Fox 1038 41,520 2.27E-07 
a Values from EPA (1993, 059384). 
b PAUF is calculated as the area of the site (0.00941 ha) divided by the population area.  

 

Table H-5.4-71 

 Adjusted HIs for SWMU 16-025(x) 
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Lead 25 1.5E-09 0.000000088 0.00000058 0.00067 0.00088 0.001 0.0000058 0.00021 0.00065 0.015 0.21 

Thallium 1.4(U) 0.00000006 0.000000026 0.000000056 0.000085 0.0001 0.00012 0.000043 0.0038 0.006 na* 28 

Uranium 10.3 4.9E-10 7.6E-10 1.4E-09 0.000003 0.0000034 0.0000036 0.00000043 0.000028 0.000043 na 0.41 

Adjusted HI 0.00000006 0.0000001 0.0000006 0.0008 0.001 0.001 0.00005 0.004 0.007 0.02 29 

Notes: Bolded values indicate HQs greater than 0.3 or HI greater than 1. Data qualifiers are defined in Appendix A. 

*na = Not available. 
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Table H-5.4-72 

 PAUFs for Ecological Receptors for SWMU 16-029(w) 

Receptor 
Home Range 

(ha)a 
Population Area 

(ha) PAUFb 

American Kestrel  106 4240 1.31E-05 

American Robin 0.42 16.8 3.31E-03 

Deer Mouse  0.077 3 1.86E-02 

Desert Cottontail  3.1 124 4.49E-04 

Montane Shrew  0.39 15.6 3.57E-03 

Red Fox 1038 41,520 1.34E-06 
a Values from EPA (1993, 059384). 
b PAUF is calculated as the area of the site (0.0557 ha) divided by the population area.  

 

Table H-5.4-73 

 Adjusted HIs for SWMU 16-029(w) 
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Arsenic 11 0.000000018 0.00000017 0.0000012 0.00087 0.0014 0.002 0.000035 0.0026 0.0064 1.62 0.61 

Nickel 17 0.000000019 0.000000097 0.0000019 0.00035 0.0015 0.0027 0.000017 0.0063 0.016 0.061 0.45 

Selenium 0.49 7.3E-09 0.000000079 0.0000015 0.0016 0.0019 0.0022 0.00012 0.0027 0.011 0.12 0.94 

Acetone 0.5 8.6E-11 8.6E-11 6.8E-09 0.00022 0.00012 0.0000097 0.00017 0.00012 0.0077 na* na 

Di-n-butylphthalate 0.19 5.3E-12 0.0000015 0.000042 0.0016 0.03 0.057 6.1E-09 0.0000038 0.0000095 na 0.0012

Adjusted HI 0.00000005 0.000003 0.00005 0.006 0.04 0.07 0.0003 0.01 0.04 2 2 

Notes: Bolded values indicate HQs greater than 0.3 or HI greater than 1. 

*na = Not available. 



Supplemental Investigation Report for S-Site Aggregate Area 

H-456 

Table H-5.4-74 

 PAUFs for Ecological Receptors for SWMU 16-029(x) 

Receptor 
Home Range 

(ha)a 
Population Area 

(ha) PAUFb 

American Kestrel  106 4240 7.36E-05 

American Robin 0.42 16.8 1.86E-02 

Deer Mouse  0.077 3 1.04E-01 

Desert Cottontail  3.1 124 2.52E-03 

Montane Shrew  0.39 15.6 2.00E-02 

Red Fox 1038 41,520 7.51E-06 
a Values from EPA (1993, 059384). 
b PAUF is calculated as the area of the site (0.312 ha) divided by the population area.  

 
 



 

 

H
-45

7
 

S
upp

lem
e

ntal Investig
atio

n R
eport for S

-S
ite

 A
ggreg

ate A
re

a 

Table H-5.4-75 

 Adjusted HIs for SWMU 16-029(x) 
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Antimony 12(UJ) 0.000002 na* na na na na 0.012 0.092 0.52 0.15 1.09 

Barium 195 0.000000036 0.00000051 0.0000017 0.0044 0.0039 0.0036 0.00017 0.003 0.011 0.59 1.77 

Copper 18.2 0.000000034 0.000001 0.000015 0.0089 0.015 0.022 0.00019 0.0096 0.03 0.23 0.26 

Cyanide (Total) 0.192 5.2E-10 0.000024 0.000035 0.036 0.036 0.036 0.00000073 0.000012 0.000059 na na 

Manganese 464 0.000000085 0.0000005 0.0000013 0.0062 0.0045 0.0028 0.00065 0.0062 0.034 1.03 2.11 

Nickel 60.9 3.81E-07 1.95E-06 3.73E-05 0.0071 0.03 0.054 3.48E-04 0.13 0.32 0.22 1.6 

Selenium 0.47 0.000000039 0.00000043 0.000008 0.0087 0.01 0.012 0.00062 0.014 0.059 0.11 0.9 

Silver 10.4 0.000000018 0.0000011 0.000054 0.017 0.045 0.074 0.00019 0.015 0.045 na 0.018 

Bis(2-ethylhexyl)phthalate 0.159 3.1E-09 0.0000014 0.00012 0.00015 0.074 0.15 0.00000017 0.0054 0.015 na na 

Di-n-butylphthalate 0.44 6.9E-11 0.000019 0.00055 0.021 0.39 0.74 0.000000079 0.000049 0.00012 na 0.0028

Pentachlorophenol 0.35 0.000000015 0.00000053 0.000014 0.00021 0.009 0.018 0.0000059 0.0086 0.023 0.011 0.07 

RDX 1.5 1.6E-09 0.00000012 0.0000085 0.012 0.012 0.012 0.00012 0.0019 0.0097 0.18 na 

Adjusted HI 0.000003 0.00005 0.0008 0.1 0.6 1 0.01 0.3 1 3 8 

Notes: Bolded values indicate HQs greater than 0.3 or HI greater than 1. Data qualifiers are defined in Appendix A. 

*na = Not available. 
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Table H-5.4-76 

 PAUFs for Ecological Receptors for SWMU 16-034(m) 

Receptor 
Home Range 

(ha)a 
Population Area 

(ha) PAUFb 

American Kestrel  106 4240 2.25E-06 

American Robin 0.42 16.8 5.68E-04 

Deer Mouse  0.077 3 3.18E-03 

Desert Cottontail  3.1 124 7.70E-05 

Montane Shrew  0.39 15.6 6.12E-04 

Red Fox 1038 41,520 2.30E-07 
a Values from EPA (1993, 059384). 
b PAUF is calculated as the area of the site (0.00955 ha) divided by the population area.  

 

Table H-5.4-77 

 Adjusted HIs for SWMU 16-034(m) 
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Antimony 9.6 0.000000048 na* na na na na 0.00028 0.0023 0.013 0.12 0.87 

Cadmium 2.63 1.14E-09 1.26E-08 3.95E-06 0.00034 0.0028 0.0052 2.3E-05 0.006 0.016 0.019 0.082 

Copper 1470 0.000000085 0.0000025 0.000036 0.022 0.038 0.056 0.00047 0.024 0.073 18.4 21 

Lead 80.3 0.000000005 0.00000029 0.0000019 0.0022 0.0029 0.0033 0.000019 0.00068 0.0021 0.047 0.67 

Silver 2.01 1.1E-10 6.8E-09 0.00000032 0.0001 0.00027 0.00044 0.0000011 0.000088 0.00027 na 0.0036

Zinc 751 0.000000022 0.0000007 0.0000068 0.0012 0.005 0.0089 0.000036 0.0047 0.014 6.26 4.69 

Di-n-butylphthalate 0.518 2.5E-12 0.00000069 0.00002 0.00075 0.014 0.027 2.8E-09 0.0000018 0.0000045 na 0.0032

Adjusted HI 0.0000002 0.000004 0.00007 0.03 0.06 0.1 0.0008 0.04 0.1 24 27 

Notes: Bolded values indicate HQs greater than 0.3 or HI greater than 1. 
*na = Not available. 
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Table H-5.4-78 

 PAUFs for Ecological Receptors for SWMU 16-034(n) 

Receptor 
Home Range 

(ha)a 
Population Area 

(ha) PAUFb 

American Kestrel  106 4240 2.28E-06 

American Robin 0.42 16.8 5.74E-04 

Deer Mouse  0.077 3 3.22E-03 

Desert Cottontail  3.1 124 7.78E-05 

Montane Shrew  0.39 15.6 6.19E-04 

Red Fox 1038 41,520 2.32E-07 
a Values from EPA (1993, 059384). 
b PAUF is calculated as the area of the site (0.00965 ha) divided by the population area.  
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 Adjusted HIs for SWMU 16-034(n) 
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Antimony 1.05 5.3E-09 na* na na na na 0.000031 0.00025 0.0014 0.013 0.095 

Lead 107 6.7E-09 0.00000039 0.0000026 0.0029 0.0038 0.0044 0.000025 0.00092 0.0029 0.063 0.89 

Mercury 166 0.00000063 0.0013 0.0057 1.36 4.33 7.33 0.00065 0.06 0.18 3320 4.88 

Zinc 129 3.8E-09 0.00000012 0.0000012 0.00021 0.00087 0.0015 0.0000063 0.00081 0.0024 1.08 0.81 

Adjusted HI 0.0000006 0.001 0.006 1 4 7 0.0007 0.06 0.2 3321 7 

Notes: Bolded values indicate HQs greater than 0.3 or HI greater than 1. 

*na = Not available. 



Supplemental Investigation Report for S-Site Aggregate Area 

H-460 

Table H-5.4-80 

 PAUFs for Ecological Receptors for AOC C-16-068 

Receptor 
Home Range 

(ha)a 
Population Area 

(ha) PAUFb 

American Kestrel  106 4240 3.63E-07 

American Robin 0.42 16.8 9.15E-05 

Deer Mouse  0.077 3 5.13E-04 

Desert Cottontail  3.1 124 1.24E-05 

Montane Shrew  0.39 15.6 9.86E-05 

Red Fox 1038 41,520 3.70E-08 
a Values from EPA (1993, 059384). 
b PAUF is calculated as the area of the site (0.00154 ha) divided by the population area.  
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Table H-5.4-81 

 Adjusted HIs for AOC C-16-068 

COPEC 
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Antimony 4.48(U) 3.6E-09 na* na na na na 0.000021 0.00017 0.00096 0.057 0.41 

Copper 39 3.6E-10 0.000000011 0.00000015 0.000094 0.00016 0.00024 0.000002 0.0001 0.00031 0.49 0.56 

Cyanide (Total) 1.26(U) 1.7E-11 0.00000077 0.0000011 0.0012 0.0012 0.0012 0.000000024 0.0000004 0.0000019 na na 

Lead 102 0.000000001 0.000000059 0.00000039 0.00044 0.00058 0.00067 0.0000038 0.00014 0.00044 0.06 0.85 

Mercury 1.32 8.0E-10 0.0000017 0.0000073 0.0017 0.0055 0.0093 0.00000082 0.000077 0.00023 26.4 0.039 

Zinc 150 7.1E-10 0.000000023 0.00000022 0.000039 0.00016 0.00029 0.0000012 0.00015 0.00045 1.25 0.94 

Bis(2-
ethylhexyl)phthalate 

0.37 3.6E-11 0.000000017 0.0000013 0.0000017 0.00085 0.0017 1.9E-09 0.000062 0.00017 na na 

Di-n-butylphthalate 0.22 1.7E-13 0.000000047 0.0000014 0.000052 0.00096 0.0018 1.9E-10 0.00000012 0.0000003 na 0.0014

Adjusted HI 0.000000007 0.000003 0.00001 0.004 0.009 0.02 0.00003 0.0007 0.003 28 3 

Notes: Bolded values indicate HQs greater than 0.3 or HI greater than 1. Data qualifiers are defined in Appendix A. 

*na = Not available. 

 



 

 

H
-46

2
 

S
upp

lem
e

ntal Investig
atio

n R
eport for S

-S
ite

 A
ggreg

ate A
re

a 

Table H-5.4-82 

 PAUFs for Ecological Receptors for AOC C-16-074 

Receptor 
Home Range 

(ha)a 
Population Area 

(ha) PAUFb 

American Kestrel  106 4240 5.05E-07 

American Robin 0.42 16.8 0.000127 

Deer Mouse  0.077 3 0.000713 

Desert Cottontail  3.1 124 0.0000173 

Montane Shrew  0.39 15.6 0.000137 

Red Fox 1038 41,520 5.15E-08 
a Values from EPA (1993, 059384). 
b PAUF is calculated as the area of the site (0.00214 ha) divided by the population area.  
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 Adjusted HIs for AOC C-16-074 
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Barium 48 6.0E-11 8.7E-10 2.8E-09 0.0000075 0.0000066 0.0000061 0.00000029 0.0000051 0.000019 0.15 0.44 

Chromium 
(Total) 

91 2.6E-09 0.000000046 0.00000023 0.00017 0.00029 0.00041 0.0000021 0.00028 0.00059 na* na 

Copper 25 3.2E-10 9.7E-09 0.00000014 0.000084 0.00015 0.00021 0.0000018 0.00009 0.00028 0.31 0.36 

Nickel 22 9.5E-10 4.8E-09 0.000000093 0.000018 0.000074 0.00013 0.00000086 0.00031 0.00079 0.079 0.58 

Selenium 1.1(UJ) 6.3E-10 6.9E-09 0.00000013 0.00014 0.00016 0.00019 0.00001 0.00023 0.00095 0.27 2.12 

Silver 2.2(UJ) 2.6E-11 1.7E-09 0.000000079 0.000026 0.000065 0.00011 0.00000027 0.000022 0.000066 na 0.0039

Adjusted HI 0.000000005 0.0000007 0.000002 0.001 0.002 0.003 0.00002 0.001 0.003 0.8 4 

Notes: Bolded values indicate HQs greater than 0.3 or HI greater than 1. Data qualifiers are defined in Appendix A. 
*na = Not available. 
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Table H-5.4-84 

 PAUFs for Ecological Receptors for the Courtyard Periphery Area 

Receptor 
Home Range 

(ha)a 
Population Area 

(ha) PAUFb 

American Kestrel  106 4240 4.36E-05 

American Robin 0.42 16.8 1.10E-02 

Deer Mouse  0.077 3 6.16E-02 

Desert Cottontail  3.1 124 1.49E-03 

Montane Shrew  0.39 15.6 1.18E-02 

Red Fox 1038 41,520 4.45E-06 
a Values from EPA (1993, 059384). 
b PAUF is calculated as the area of the site (0.185 ha) divided by the population area.  
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Table H-5.4-85 

 Adjusted HIs for the Courtyard Periphery Area 
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Antimony 1.66(U) 0.00000016 na* na na na na 0.00095 0.0076 0.043 0.021 0.15 

Arsenic 2.64 0.000000014 0.00000014 0.00000096 0.00069 0.0011 0.0016 0.000028 0.0021 0.0051 0.39 0.15 

Barium 188 0.00000002 0.00000029 0.00000095 0.0025 0.0022 0.0021 0.000097 0.0017 0.0064 0.57 1.71 

Copper 82.7 0.000000092 0.0000028 0.000039 0.024 0.041 0.061 0.00051 0.026 0.08 1.03 1.18 

Lead 31.5 0.000000038 0.0000022 0.000014 0.016 0.022 0.025 0.00014 0.0052 0.016 0.019 0.26 

Selenium 0.69 0.000000034 0.00000037 0.000007 0.0076 0.0087 0.01 0.00054 0.012 0.051 0.17 1.33 

Silver 21.3 0.000000022 0.0000014 0.000066 0.021 0.054 0.09 0.00023 0.018 0.055 na 0.038 

Zinc 105 0.00000006 0.0000019 0.000018 0.0033 0.014 0.024 0.000098 0.013 0.038 0.88 0.66 

Bis(2-ethylhexyl)phthalate 0.167 0.000000002 0.0000009 0.000073 0.000092 0.046 0.092 0.0000001 0.0034 0.0093 na na 

Di-n-butylphthalate 0.97 9.0E-11 0.000025 0.00072 0.027 0.51 0.97 0.0000001 0.000064 0.00016 na 0.0061 

Pentachlorophenol 0.114 0.000000003 0.0000001 0.0000026 0.00004 0.0017 0.0035 0.0000011 0.0017 0.0044 0.0037 0.023 

RDX 8.67 5.5E-09 0.00000042 0.000029 0.041 0.04 0.04 0.00042 0.0064 0.033 1.03 na 

Adjusted HI 0.0000005 0.00005 0.001 0.2 0.8 1 0.003 0.1 0.3 4 6 

Notes: Bolded values indicate HQs greater than 0.3 or HI greater than 1. Data qualifiers are defined in Appendix A. 

*na = Not available. 
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Table H-5.4-86 

 Summary of LOAEL-Based ESLs for Terrestrial Receptors 

COPEC Receptor 
LOAEL-Based ESL* 

(mg/kg) 

Antimony Deer Mouse 24 

Plant 58 

Arsenic Earthworm 68 

Plant 91 

Barium Earthworm 3200 

Plant 260 

Cadmium Deer Mouse 5.1 

Cobalt Plant 130 

Copper Earthworm 530 

Plant 490 

Cyanide (Total) American Robin - herbivore 1 

American Robin - insectivore 1 

American Robin - omnivore 1 

Lead American Robin - herbivore 42 

American Robin - insectivore 28 

American Robin - omnivore 33 

Deer Mouse 230 

Plant 570 

Manganese Earthworm 4500 

Plant 1100 

Mercury American Robin - herbivore 0.7 

American Robin - insectivore 0.13 

American Robin - omnivore 0.22 

Deer Mouse 30 

Earthworm 0.5 

Plant 64 

Montane Shrew 17 

Nickel Plant 270 

Selenium Deer Mouse 1.2 

Earthworm 41 

Plant 3 

Thallium Plant 0.5 

Uranium Plant 250 

Vanadium Plant 80 

Zinc Earthworm 930 

Plant 810 
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Table H-5.4-86 (continued) 

COPEC Receptor 
LOAEL-Based ESL* 

(mg/kg) 

Amino-4,6-dinitrotoluene[2-] Earthworm 430 

Plant 140 

HMX Earthworm 160 

Plant 3500 

RDX Earthworm 15 

TNT Earthworm 58 

Plant 120 

Acenaphthene Plant 2 

Benzoic acid Deer Mouse 13 

Bis(2-ethylhexyl)phthalate American Robin - insectivore 0.2 

American Robin - omnivore 0.4 

Deer Mouse 11 

Di-n-butylphthalate American Robin - insectivore 0.11 

American Robin - omnivore 0.21 

*LOAEL-based ESLs from ECORISK Database, Version 3.2 (LANL 2014, 262559) 

 

Table H-5.4-87 

 HI Analysis Using LOAEL-Based ESLs for SWMU 11-005(a) 

COPEC 
EPC 

(mg/kg) Earthworm Plant 

Antimony 3.98 n/a* 0.069 

Lead 95.5 n/a 0.17 

Mercury 0.133 0.27 n/a 

Selenium 1.57(U) 0.038 0.52 

HI 0.3 0.8 

Notes: Bolded values indicate HQ greater than 0.3 or HI greater than 1. Data qualifiers 
are defined in Appendix A. 

*n/a = Not applicable. 
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Table H-5.4-88 

 HI Analysis Using LOAEL-Based ESLs for SWMU 11-005(b) 

COPEC 
EPC 

(mg/kg) Earthworm Plant 

Antimony 8.12(U) n/aa 0.14 

Barium 204.7 0.064 0.79 

Selenium 1.61(U) 0.039 0.54 

Vanadium 23.1 nab 0.29 

Zinc 47.3 0.051 n/a 

HMX 7.92 0.049 n/a 

HI 0.2 2 

Notes: Bolded values indicate HQ greater than 0.3 or HI greater than 1. Data qualifiers 
are defined in Appendix A. 

a n/a = Not applicable. 
b na = Not available. 

 

Table H-5.4-89 

 HI Analysis Using LOAEL-Based ESLs for SWMU 11-005(c) 

COPEC 
EPC 

(mg/kg) Earthworm Plant 

Mercury 0.123 0.25 n/a* 

Selenium 1.51(U) 0.037 0.5 

HMX 36.7 0.23 n/a 

HI 0.5 0.5 

Notes: Bolded values indicate HQ greater than 0.3 or HI greater than 1. Data qualifiers 
are defined in Appendix A. 

*n/a = Not applicable. 

 

Table H-5.4-90 

 HI Analysis Using LOAEL-Based ESLs for SWMU 11-006(a) 

COPEC 
EPC 

(mg/kg) Earthworm Plant 

Copper 22 n/a* 0.045 

Selenium 1.22(U) n/a 0.41 

HMX 9.76 0.061 n/a 

HI 0.1 0.5 

Notes: Bolded values indicate HQ greater than 0.3 or HI greater than 1. Data qualifiers 
are defined in Appendix A. 

*n/a = Not applicable. 
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Table H-5.4-91 

 HI Analysis Using LOAEL-Based ESLs for SWMU 11-006(b) 

COPEC 
EPC 

(mg/kg) 

American 
Robin 

(omnivore) 

American 
Robin 

(insectivore) Earthworm Plant 

Barium 143 n/aa n/a 0.045 0.55 

Cyanide (Total) 4.87 4.87 4.87 nab  na 

Selenium 1.53(UJ) n/a n/a 0.037 0.51 

Vanadium 28.1 n/a n/a na 0.35 

HMX 15.2 na na 0.095 n/a 

HI 5 5 0.2 1 

Notes: Bolded values indicate HQ greater than 0.3 or HI greater than 1. Data qualifiers are defined in 
Appendix A. 

a n/a = Not applicable. 
b na = Not available. 

 

Table H-5.4-92 

 Adjusted HI Analysis Using LOAEL-Based ESLs for SWMU 11-006(b) 

COPEC 
EPC 

(mg/kg) 

American 
Robin 

(omnivore) 

American 
Robin 

(insectivore) Plant 

Barium 143 n/aa n/a 0.55 

Cyanide (Total) 4.87 0.77 0.77 nab 

Selenium 1.53(UJ) n/a n/a 0.51 

Vanadium 28.1 n/a n/a 0.35 

HI 0.8 0.8 1 

Notes: Bolded values indicate HQ greater than 0.3 or HI greater than 1. Data qualifiers are defined in 
Appendix A. 

a n/a = Not applicable. 
b na = Not available. 
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Table H-5.4-93 

 HI Analysis Using LOAEL-Based ESLs for SWMU 11-006(c) 

COPEC 
EPC 

(mg/kg) Earthworm Plant 

Antimony 11(UJ) n/aa 0.19 

Barium 145 0.045 0.58 

Copper 23.1 n/a 0.047 

Selenium 1.55(U) 0.038 0.52 

Thallium 0.149 nab 0.3 

HMX 95.1 0.59 n/a 

RDX 4.9 0.33 na 

HI 1 2 

Notes: Bolded values indicate HQ greater than 0.3 or HI greater than 1. Data qualifiers are 
defined in Appendix A. 

a n/a = Not applicable. 
b na = Not available. 

 

Table H-5.4-94 

 HI Analysis Using LOAEL-Based ESLs for SWMU 11-006(d) 

COPEC 
EPC 

(mg/kg) Earthworm Plant 

Selenium 1.68(U) 0.041 0.56 

Thallium 0.213 naa 0.43 

HMX 24.5 0.15 n/ab 

HI 0.2 1 

Notes: Bolded values indicate HQ greater than 0.3 or HI greater than 1. Data qualifiers are 
defined in Appendix A. 

a na = Not available. 
b n/a = Not applicable. 

 

Table H-5.4-95 

 HI Analysis Using LOAEL-Based ESLs for SWMU 11-011(a) 

COPEC 
EPC 

(mg/kg) Earthworm Plant 

Copper 28.8 0.054 0.059 

Mercury 0.343 0.69 n/a* 

Selenium 2.16(U) 0.053 0.72 

Zinc 140 0.15 0.17 

HI 0.9 0.9 

Notes: Bolded values indicate HQ greater than 0.3 or HI greater than 1. Data qualifiers are 
defined in Appendix A. 

*n/a = Not applicable. 



Supplemental Investigation Report for S-Site Aggregate Area 

H-470 

Table H-5.4-96 

 HI Analysis Using LOAEL-Based ESLs for SWMU 11-011(b) 

COPEC 
EPC 

(mg/kg) Earthworm Plant 

Antimony 7.77(U) n/a* 0.13 

Copper 49.4 0.093 0.1 

Selenium 1.69(U) 0.041 0.56 

HI 0.1 0.8 

Notes: Bolded values indicate HQ greater than 0.3 or HI greater than 1. Data qualifiers are 
defined in Appendix A. 

*n/a = Not applicable. 

 

Table H-5.4-97 

 HI Analysis Using LOAEL-Based ESLs for SWMU 11-011(d) 

COPEC 
EPC 

(mg/kg) Plant 

Antimony 5.86(U) 0.1 

Copper 29.6 0.06 

Nickel 12.7 0.047 

Selenium 1 0.33 

HI 0.5 

Notes: Bolded values indicate HQ greater than 0.3 or HI greater than 1. Data 
qualifiers are defined in Appendix A. 

 

Table H-5.4-98 

 HI Analysis Using LOAEL-Based ESLs for AOC C-11-002 

COPEC 
EPC 

(mg/kg) Plant 

Selenium 1.58(U) 0.53 

HI 0.5 

Notes: Bolded values indicate HQ greater than 0.3 or HI greater than 1. Data 
qualifiers are defined in Appendix A. 
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Table H-5.4-99 

 HI Analysis Using LOAEL-Based ESLs for SWMU 13-001 

COPEC 
EPC 

(mg/kg) 
American Robin 

(herbivore) 

American 
Robin 

(omnivore) 
American Robin 

(insectivore) 
Deer 

Mouse Montane Shrew Earthworm Plant 

Antimony 1.11 naa na na 0.046 n/a n/ab n/a 

Barium 92.4 n/a n/a n/a n/a n/a n/a 0.36 

Lead 53.3 1.27 1.62 1.9 0.23 n/a n/a 0.094 

Selenium 1.4(U) n/a n/a n/a 1.17 n/a 0.034 0.47 

Benzoic acid 0.711 na na na 0.055 n/a na na 

Bis(2-ethylhexyl)phthalate 1.4 n/a 3.5 7 0.13 0.24 na n/a 

Di-n-butylphthalate 0.863 n/a 4.11 7.85 n/a n/a na n/a 

RDX 3.39 n/a n/a n/a n/a n/a 0.23 na 

HI 1 9 17 2 0.2 0.3 0.9 

Notes: Bolded values indicate HQ greater than 0.3 or HI greater than 1. Data qualifiers are defined in Appendix A. 
a na = Not available. 
b n/a = Not applicable. 



Supplemental Investigation Report for S-Site Aggregate Area 

H-472 

Table H-5.4-100 

 Adjusted HI Analysis Using LOAEL-Based ESLs for SWMU 13-001 

COPEC 
EPC 

(mg/kg) 

American 
Robin 

(herbivore) 

American 
Robin 

(insectivore) 

American 
Robin 

(omnivore) Deer Mouse 

Antimony 1.11 naa na na 0.032 

Lead 53.3 0.16 0.24 0.2 0.16 

Selenium 1.4(U) n/ab n/a n/a 0.82 

Benzoic acid 0.711 na na na 0.038 

Bis(2-ethylhexyl)phthalate 1.4 n/a 0.88 0.44 0.089 

Di-n-butylphthalate 0.863 n/a 0.98 0.52 n/a 

HI 0.2 2 1 1 

Notes: Bolded values indicate HQ greater than 0.3 or HI greater than 1. Data qualifiers are defined in Appendix A. 
a na = Not available. 
b n/a = Not applicable. 

 

Table H-5.4-101 

 HI Analysis Using LOAEL-Based ESLs for SWMU 13-002 

COPEC 
EPC 

(mg/kg) Earthworm Plant 

Selenium 1.91(U) 0.047 0.64 

HI 0.05 0.6 

Notes: Bolded values indicate HQ greater than 0.3 or HI greater than 1. Data 
qualifiers are defined in Appendix A. 

 

Table H-5.4-102 

 HI Analysis Using LOAEL-Based ESLs for AOC 16-003(p) 

COPEC 
EPC 

(mg/kg) Earthworm Plant 

Copper 21.9 n/a* 0.045 

Lead 126 n/a 0.22 

Nickel 36.4 n/a 0.13 

Zinc 78.5 0.084 0.097 

HI 0.08 0.5 

Note: Bolded values indicate HQ greater than 0.3 or HI greater than 1. 

*n/a = Not applicable. 
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Table H-5.4-103 

 HI Analysis Using LOAEL-Based ESLs for SWMU 16-004(d) 

COPEC 
EPC 

(mg/kg) Earthworm Plant 

Barium 57.4 n/a* 0.22 

Mercury 0.269 0.54 n/a 

Selenium 0.571 n/a 0.19 

HI 0.5 0.4 

Note: Bolded values indicate HQ greater than 0.3 or HI greater than 1. 

*n/a = Not applicable. 

 

Table H-5.4-104 

 HI Analysis Using LOAEL-Based ESLs for SWMU 16-004(f) 

COPEC 
EPC 

(mg/kg) Plant 

Barium 47.5 0.18 

Selenium 1.22(U) 0.41 

HI 0.6 

Notes: Bolded values indicate HQ greater than 0.3 or HI greater than 1. Data 
qualifiers are defined in Appendix A. 

 

Table H-5.4-105 

 HI Analysis Using LOAEL-Based ESLs for SWMU 16-029(h) 

COPEC 
EPC 

(mg/kg) Earthworm Plant 

Lead 38.6 n/a* 0.068 

Mercury 0.293 0.59 n/a 

Selenium 1.39(U) 0.034 0.46 

HI 0.6 0.5 

Notes: Bolded values indicate HQ greater than 0.3 or HI greater than 1. Data 
qualifiers are defined in Appendix A. 

*n/a = Not applicable. 

 

Table H-5.4-106 

 HI Analysis Using LOAEL-Based ESLs for SWMU 16-031(h) 

COPEC 
EPC 

(mg/kg) Earthworm Plant 

Copper 28.3 0.053 0.058 

Mercury 0.632 1.26 n/a* 

HI 1 0.06 

Note: Bolded values indicate HQ greater than 0.3 or HI greater than 1. 

*n/a = Not applicable. 
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Table H-5.4-107 

 HI Analysis Using LOAEL-Based ESLs for SWMU 16-001(e) 

COPEC 
EPC 

(mg/kg) Earthworm Plant 

Copper 27.8 0.052 0.057 

Mercury 2.13 4.26 n/a* 

Zinc 67.1 0.072 0.083 

HI 4 0.1 

Note: Bolded values indicate HQ greater than 0.3 or HI greater than 1. 

*n/a = Not applicable. 

 

Table H-5.4-108 

 HI Analysis Using LOAEL-Based ESLs for SWMU 16-003(e) 

COPEC 
EPC 

(mg/kg) Earthworm Plant 

Antimony 5.7(U) n/aa 0.098 

Cobalt 16.2 nab 0.12 

Copper 196 0.37 0.4 

Nickel 49.7 n/a 0.18 

Zinc 108 0.12 0.13 

HI 0.5 0.9 

Notes: Bolded values indicate HQ greater than 0.3 or HI greater than 1. Data 
qualifiers are defined in Appendix A. 

a n/a = Not applicable. 
b na = Not available. 

 

Table H-5.4-109 

 HI Analysis Using LOAEL-Based ESLs for SWMU 16-003(f) 

COPEC 
EPC 

(mg/kg) Plant 

Cobalt 32.7 0.25 

HI 0.3 

Note: Bolded values indicate HQ greater than 0.3 or HI greater than 1. 
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Table H-5.4-110 

 HI Analysis Using LOAEL-Based ESLs for SWMU 16-026(b) 

COPEC 
EPC 

(mg/kg) Earthworm Plant 

Antimony 5.6(U) n/a* 0.097 

Barium 997.6 0.31 3.84 

HMX 320 2 n/a 

HI 2 4 

Notes: Bolded values indicate HQ greater than 0.3 or HI greater than 1. Data 
qualifiers are defined in Appendix A. 

*n/a = Not applicable. 

 

Table H-5.4-111 

 HI Analysis Using LOAEL-Based ESLs for SWMU 16-026(c) 

COPEC 
EPC 

(mg/kg) Earthworm Plant 

Antimony 6.5(U) n/aa 0.11 

Barium 373 0.12 1.43 

Cobalt 5.27 nab 0.041 

Copper 22.8 0.043 0.047 

Selenium 0.32 n/a 0.11 

Zinc 91.5 0.098 0.11 

HMX 29 0.18 n/a 

HI 0.4 2 

Notes: Bolded values indicate HQ greater than 0.3 or HI greater than 1. Data 
qualifiers are defined in Appendix A. 

a n/a = Not applicable. 
b na = Not available. 

 

Table H-5.4-112 

 HI Analysis Using LOAEL-Based ESLs for SWMU 16-026(d) 

COPEC 
EPC 

(mg/kg) Earthworm Plant 

Barium 330 0.1 1.27 

Selenium 1.18(U) n/aa 0.39 

Zinc 90.7 0.098 0.11 

HMX 6.9 0.043 n/a 

RDX 18.2 1.21 nab 

HI 1 2 

Notes: Bolded values indicate HQ greater than 0.3 or HI greater than 1. Data 
qualifiers are defined in Appendix A. 

a n/a = Not applicable. 
b na = Not available. 



Supplemental Investigation Report for S-Site Aggregate Area 

H-476 

Table H-5.4-113 

 HI Analysis Using LOAEL-Based ESLs for SWMU 16-026(e) 

COPEC 
EPC 

(mg/kg) Earthworm Plant 

Antimony 6.5(U) n/aa 0.11 

Barium 647 0.2 2.49 

Cobalt 4.92 nab 0.038 

Selenium 0.78 n/a 0.26 

Zinc 176 0.19 0.22 

HMX 45 0.28 n/a 

RDX 380 25.3 na 

HI 26 3 

Notes: Bolded values indicate HQ greater than 0.3 or HI greater than 1. Data 
qualifiers are defined in Appendix A. 

a n/a = Not applicable. 
b na = Not available. 

 

Table H-5.4-114 

 HI Analysis Using LOAEL-Based ESLs for SWMU 16-026(z) 

COPEC 
EPC 

(mg/kg) Plant 

Barium 74.8 0.29 

Selenium 1.14(U) 0.38 

HI 0.7 

Notes: Bolded values indicate HQ greater than 0.3 or HI greater than 1. Data 
qualifiers are defined in Appendix A. 

 

Table H-5.4-115 

 HI Analysis Using LOAEL-Based ESLs for SWMU 16-029(a) 

COPEC 
EPC 

(mg/kg) Earthworm Plant 

Antimony 5.9(U) n/aa 0.1 

Barium 852 0.27 3.28 

Amino-4,6-dinitrotoluene[2-] 16.5 0.038 0.12 

HMX 2850 17.8 0.81 

RDX 125 8.33 nab 

TNT 243 4.19 2.03 

HI 31 6 

Notes: Bolded values indicate HQ greater than 0.3 or HI greater than 1. Data 
qualifiers are defined in Appendix A. 

a n/a = Not applicable. 
b na = Not available. 
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Table H-5.4-116 

 HI Analysis Using LOAEL-Based ESLs for the Shared Drainages 

COPEC 
EPC 

(mg/kg) 

American 
Robin 

(herbivore) 

American 
Robin 

(omnivore) 

American 
Robin 

(insectivore) 
Montane 
Shrew Deer Mouse Earthworm Plant 

Antimony 12.8(U) naa na na na 0.53 n/ab 0.22 

Arsenic 2.96 n/a n/a n/a n/a n/a 0.044 n/a 

Barium 322 n/a n/a n/a n/a n/a 0.1 1.24 

Cadmium 3.3 n/a n/a n/a n/a 0.65 n/a n/a 

Copper 169 n/a n/a n/a n/a n/a 0.32 0.35 

Cyanide (Total) 2.6(U) 2.6 2.6 2.6 n/a n/a na na 

Lead 78.5 n/a n/a n/a n/a n/a n/a 0.14 

Mercury 43.9 62.8 200 338 2.58 1.46 87.9 0.69 

Selenium 0.401 n/a n/a n/a n/a n/a n/a 0.13 

Vanadium 19.1 n/a n/a n/a n/a n/a na 0.24 

Zinc 229 n/a n/a n/a n/a n/a 0.25 0.28 

Bis(2-ethylhexyl)phthalate 1.93 n/a 4.83 9.65 n/a n/a na na 

Di-n-butylphthalate 0.24 n/a n/a 2.18 n/a n/a na na 

HMX 15 na na na n/a n/a 0.093 n/a 

RDX 24.5 n/a n/a n/a n/a n/a 1.63 na 

TNT 21 n/a n/a n/a n/a n/a 0.36 0.18 

HI 65 207 352 3 3 91 3 

Notes: Bolded values indicate HQ greater than 0.3 or HI greater than 1. Data qualifiers are defined in Appendix A. 
a na = Not available. 
b n/a = Not applicable. 
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Table H-5.4-117 

 Adjusted HI Analysis Using LOAEL-Based ESLs for the Shared Drainages 

COPEC 
EPC 

(mg/kg) 

American 
Robin 

(herbivore) 

American 
Robin 

(omnivore) 

American 
Robin 

(insectivore) 
Montane 
Shrew Deer Mouse Earthworm Plant 

Antimony 12.8(U) naa na na n/ab 0.054 n/a n/a 

Barium 306 n/a n/a n/a n/a n/a n/a 1.18 

Cadmium 3.3 n/a n/a n/a n/a 0.065 n/a n/a 

Copper 169 n/a n/a n/a n/a n/a 0.32 0.35 

Cyanide (Total) 2.6(U) 0.047 0.047 0.047 n/a n/a na na 

Mercury 43.9 1.13 3.59 6.08 0.05 0.15 87.9 0.69 

RDX 24.5 n/a n/a n/a n/a n/a 1.63 na 

Bis(2-ethylhexyl)phthalate 1.93 n/a 0.087 0.17 n/a n/a na na 

Di-n-butylphthalate 0.24 n/a n/a 0.039 n/a n/a na n/a 

TNT 21 n/a n/a n/a n/a n/a 0.36 n/a 

Adjusted HI 1 4 6 0.05 0.3 90  2 

Notes: Bolded values indicate HQ greater than 0.3 or HI greater than 1. Data qualifiers are defined in Appendix A. 
a na = Not available. 
b n/a = Not applicable. 

 

Table H-5.4-118 

 HI Analysis Using LOAEL-Based ESLs for SWMU 16-017(v)-99 

COPEC 
EPC 

(mg/kg) Earthworm Plant 

Antimony 9.02 n/a* 0.16 

Copper 110 0.21 0.22 

Lead 485 n/a 0.85 

Zinc 279 0.3 0.34 

HI 0.5 2 

Note: Bolded values indicate HQ greater than 0.3 or HI greater than 1.  

*n/a = Not applicable. 



Supplemental Investigation Report for S-Site Aggregate Area 

H-479 

Table H-5.4-119 

 HI Analysis Using LOAEL-Based ESLs for AOC 16-024(m) 

COPEC 
EPC 

(mg/kg) Earthworm Plant 

Barium 190 0.059 0.73 

Cobalt 6.69 n/a* 0.051 

Selenium 0.99 n/a 0.33 

Vanadium 26.5 n/a 0.33 

Acenaphthene 0.0883 n/a 0.044 

HI 0.06 1 

Note: Bolded values indicate HQ greater than 0.3 or HI greater than 1.  

*n/a = Not applicable. 

 

Table H-5.4-120 

 HI Analysis Using LOAEL-Based ESLs for SWMU 16-025(x) 

COPEC 
EPC 

(mg/kg) Plant 

Thallium 1.4(U) 2.8 

Uranium 10.3 0.041 

HI 3 

Notes: Bolded values indicate HQ greater than 0.3 or HI greater than 1. Data 
qualifiers are defined in Appendix A. 

 

Table H-5.4-121 

 HI Analysis Using LOAEL-Based ESLs for SWMU 16-029(w) 

COPEC 
EPC 

(mg/kg) Earthworm Plant 

Arsenic 11 0.16 0.12 

Nickel 17 n/a* 0.063 

Selenium 0.49 n/a 0.16 

HI 0.2 0.3 

Note: Bolded values indicate HQ greater than 0.3 or HI greater than 1.  

*n/a = Not applicable. 

 



Supplemental Investigation Report for S-Site Aggregate Area 

H-480 

Table H-5.4-122 

 HI Analysis Using LOAEL-Based ESLs for SWMU 16-029(x) 

COPEC 
EPC 

(mg/kg) 
American Robin 

(insectivore) Deer Mouse Earthworm Plant 

Antimony 12(UJ) naa 0.5 n/ab 0.21 

Barium 195 n/a n/a 0.061 0.75 

Manganese 464 n/a n/a 0.1 0.42 

Nickel 60.9 n/a 1.49 n/a 0.23 

Selenium 0.47 n/a n/a n/a 0.16 

Di-n-butylphthalate 0.44 4 n/a na n/a 

HI 4 2 0.2 2 

Notes: Bolded values indicate HQ greater than 0.3 or HI greater than 1. Data qualifiers are defined in Appendix A. 
a na = Not available. 
b n/a = Not applicable. 

 

Table H-5.4-123 

 Adjusted HI Analysis for LOAEL-Based ESLs for SWMU 16-029(x) 

COPECs 
EPC 

(mg/kg) 
American Robin 

(insectivore) Deer Mouse Plant 

Antimony 12(UJ) n/a* n/a 0.21 

Barium 195 n/a n/a 0.75 

Manganese 464 n/a n/a 0.42 

Nickel 60.9 n/a 0.15 n/a 

Selenium 0.47 n/a n/a 0.16 

Di-n-butylphthalate 0.44 0.074 n/a n/a 

Adjusted HI 0.07 0.2 2 

Notes: Bolded values indicate HQ greater than 0.3 or HI greater than 1. Data qualifiers are defined in Appendix A. 

*n/a = Not applicable. 

 

Table H-5.4-124 

 HI Analysis Using LOAEL-Based ESLs for SWMU 16-034(m) 

COPEC 
EPC 

(mg/kg) Earthworm Plant 

Antimony 9.6 n/a* 0.17 

Copper 1470 2.77 3 

Lead 80.3 n/a 0.14 

Zinc 751 0.81 0.93 

HI 4 4 

Note: Bolded values indicate HQ greater than 0.3 or HI greater than 1.  

*n/a = Not applicable. 
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H-481 

Table H-5.4-125 

 HI Analysis Using LOAEL-Based ESLs for SWMU 16-034(n) 

COPEC 
EPC 

(mg/kg) 

American 
Robin 

(herbivore) 

American 
Robin 

(omnivore) 

American 
Robin 

(insectivore) Earthworm Plant 

Lead 107 n/a* n/a n/a n/a 0.19 

Mercury 166 237 755 1280 332 2.59 

Zinc 129 n/a n/a n/a 0.14 0.16 

HI 237 755 1280 332 3 

Notes: Bolded values indicate HQ greater than 0.3 or HI greater than 1. 

*n/a = Not applicable. 

 

Table H-5.4-126 

 Adjusted HI Analysis Using LOAEL-Based ESLs for SWMU 16-034(n) 

COPEC 
EPC 

(mg/kg) 

American 
Robin 

(herbivore) 

American 
Robin 

(omnivore) 

American 
Robin 

(insectivore) Earthworm Plant 

Lead 107 n/a* n/a n/a n/a 0.19 

Mercury 166 0.14 0.43 0.73 332 2.59 

Zinc 129 n/a n/a n/a 0.14 0.16 

Adjusted HI 0.1 0.4 0.7 332 3 

Notes: Bolded values indicate HQ greater than 0.3 or HI greater than 1.  

*n/a = Not applicable. 

 

Table H-5.4-127 

 HI Analysis Using LOAEL-Based ESLs for AOC C-16-068 

COPEC 
EPC 

(mg/kg) Earthworm Plant 

Antimony 4.48(U) n/a* 0.077 

Copper 39 0.074 0.08 

Lead 102 n/a 0.18 

Mercury 1.32 2.64 n/a 

Zinc 150 0.16 0.19 

HI 3 0.5 

Notes: Bolded values indicate HQ greater than 0.3 or HI greater than 1. Data 
qualifiers are defined in Appendix A. 

*n/a = Not applicable. 
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H-482 

Table H-5.4-128 

 HI Analysis Using LOAEL-Based ESLs for AOC C-16-074 

COPEC 
EPC 

(mg/kg) Earthworm Plant 

Barium 48 0.015 0.18 

Chromium (Total) 91 na* na 

Copper 25 0.047 0.051 

Nickel 22 0.017 0.081 

Selenium 1.1(UJ) 0.027 0.37 

Silver 2.2(UJ) na 0.00079 

HI 0.1 0.7 

Notes: Bolded values indicate HQ greater than 0.3 or HI greater than 1. Data 
qualifiers are defined in Appendix A. 

*na = Not available. 

 

Table H-5.4-129 

 HI Analysis Using LOAEL-Based ESLs for the Courtyard Periphery Area 

COPEC 
EPC 

(mg/kg) 
American Robin 

(insectivore) Earthworm Plant 

Arsenic 2.64 n/aa 0.039 n/a 

Barium 188 n/a 0.059 0.72 

Copper 82.7 n/a 0.16 0.17 

RDX 8.67 n/a 0.58 nab 

Selenium 0.69 n/a n/a 0.23 

Zinc 105 n/a 0.11 0.13 

Di-n-butylphthalate 0.97 8.82 na n/a 

HI 9 0.9 1 

Notes: Bolded values indicate HQ greater than 0.3 or HI greater than 1. Data qualifiers are defined in Appendix A. 
a n/a = Not applicable. 
b na = Not available. 

 

Table H-5.4-130 

 Adjusted HI Analysis Using 

LOAEL-Based ESLs for the Courtyard Periphery Area 

COPEC 
EPC 

(mg/kg) 
American Robin 

(insectivore) 

Di-n-butylphthalate 0.97 0.097 

Adjusted HI 0.1 

 



Attachment H-1 

ProUCL Files 
(on CD included with this document) 

 
  



AnthraceneD_Anthrac Arsenic D_Arsenic Barium D_Barium Benzo(a)anD_Benzo(aBenzo(a)pyD_Benzo(a

0.041 1 1.5 1 63.4 1 0.38 0 0.38 0

0.054 1 1.5 1 139 1 0.26 1 0.31 1

0.36 0 1.9 1 1190 1 0.13 1 0.16 1

0.36 1 2.3 1 455 1 1.4 1 1.3 1

0.36 0 1.1 1 568 1 0.36 0 0.064 1

1.45 1 2.89 1 104 1 4.12 1 3.54 1

0.0846 1 1.87 1 60.8 1 0.372 1 0.346 1

0.0591 1 3.03 1 95.7 1 0.446 1 0.445 1



Benzo(b)fluD_Benzo(bBenzo(g,h, D_Benzo(gChromium D_ChromiuChrysene D_ChrysenFluorantheD_Fluorant

0.059 1 0.38 0 2.83 1 0.38 0 0.086 1

0.48 1 0.16 1 3.4 1 0.36 1 0.76 1

0.33 1 0.082 1 2.98 1 0.21 1 0.41 1

2.3 1 0.71 1 4.4 1 2.2 1 3.5 1

0.18 1 0.06 1 4.7 1 0.12 1 0.16 1

7.29 1 1.83 1 4.82 1 4.07 1 10.4 1

0.678 1 0.186 1 3.65 1 0.406 1 0.926 1

1.04 1 0.212 1 4.35 1 0.515 1 0.937 1



Indeno(1,2D_Indeno( Iron D_Iron Phenanthr D_PhenantPyrene D_Pyrene

0.38 0 6580 1 0.38 0 0.071 1

0.15 1 7730 1 0.34 1 0.68 1

0.1 1 5910 1 0.15 1 0.38 1

0.84 1 9730 1 1.9 1 2.4 1

0.083 1 11000 1 0.064 1 0.096 1

1.86 1 10800 1 7.37 1 8.23 1

0.181 1 10100 1 0.493 1 0.628 1

0.146 1 9320 1 0.381 1 0.811 1



AnthraceneD_Anthrac Arsenic D_Arsenic Barium D_Barium Benzo(a)anD_Benzo(aBenzo(a)pyD_Benzo(a

0.041 1 1.5 1 63.4 1 0.38 0 0.38 0

0.054 1 1.5 1 139 1 0.26 1 0.31 1

0.36 0 1.9 1 1190 1 0.13 1 0.16 1

0.36 1 2.3 1 455 1 1.4 1 1.3 1

0.36 0 1.1 1 568 1 0.36 0 0.064 1

1.45 1 2.89 1 104 1 4.12 1 3.54 1

0.0846 1 1.87 1 60.8 1 0.372 1 0.346 1

0.0591 1 3.03 1 95.7 1 0.446 1 0.445 1



Benzo(b)fluD_Benzo(bBenzo(g,h, D_Benzo(gChromium D_ChromiuChrysene D_ChrysenFluorantheD_Fluorant

0.059 1 0.38 0 2.83 1 0.38 0 0.086 1

0.48 1 0.16 1 3.4 1 0.36 1 0.76 1

0.33 1 0.082 1 2.98 1 0.21 1 0.41 1

2.3 1 0.71 1 4.4 1 2.2 1 3.5 1

0.18 1 0.06 1 4.7 1 0.12 1 0.16 1

7.29 1 1.83 1 4.82 1 4.07 1 10.4 1

0.678 1 0.186 1 3.65 1 0.406 1 0.926 1

1.04 1 0.212 1 4.35 1 0.515 1 0.937 1



Indeno(1,2D_Indeno( Iron D_Iron Phenanthr D_PhenantPyrene D_Pyrene

0.38 0 6580 1 0.38 0 0.071 1

0.15 1 7730 1 0.34 1 0.68 1

0.1 1 5910 1 0.15 1 0.38 1

0.84 1 9730 1 1.9 1 2.4 1

0.083 1 11000 1 0.064 1 0.096 1

1.86 1 10800 1 7.37 1 8.23 1

0.181 1 10100 1 0.493 1 0.628 1

0.146 1 9320 1 0.381 1 0.811 1



AcenaphthD_AcenaphAmino‐4,6‐D_Amino‐4AnthraceneD_Anthrac Arsenic D_Arsenic Barium D_Barium

0.38 0 0.286 1 0.041 1 1.5 1 63.4 1

0.38 0 0.174 1 0.054 1 1.5 1 139 1

0.36 0 0.102 1 0.36 0 1.9 1 1190 1

0.17 1 0.192 1 0.36 1 2.3 1 455 1

0.36 0 0.241 1 0.36 0 1.1 1 568 1

0.035 1 0.5 0 0.1 1 0.57 1 319 1

0.594 1 0.151 1 1.45 1 2.89 1 104 1

0.0423 1 0.5 0 0.0395 1 1.08 1 161 1

0.0343 1 0.5 0 0.0846 1 1.87 1 60.8 1

0.037 0 0.5 0 0.037 0 3.24 1 83 1

0.0775 0 0.5 0 0.0591 1 3.03 1 95.7 1

0.0365 0 0.0365 0 0.762 1 34.9 1



Benzo(a)anD_Benzo(aBenzo(a)pyD_Benzo(aBenzo(b)fluD_Benzo(bBenzo(g,h, D_Benzo(gBenzo(k)fluD_Benzo(k

0.38 0 0.38 0 0.059 1 0.38 0 0.38 0

0.26 1 0.31 1 0.48 1 0.16 1 0.38 0

0.13 1 0.16 1 0.33 1 0.082 1 0.12 1

1.4 1 1.3 1 2.3 1 0.71 1 0.86 1

0.36 0 0.064 1 0.18 1 0.06 1 0.066 1

0.42 1 0.42 1 0.62 1 0.22 1 0.24 1

4.12 1 3.54 1 7.29 1 1.83 1 0.037 0

0.145 1 0.15 1 0.205 1 0.0766 1 0.0849 1

0.372 1 0.346 1 0.678 1 0.186 1 0.0388 0

0.037 0 0.037 0 0.012 1 0.037 0 0.037 0

0.446 1 0.445 1 1.04 1 0.212 1 0.0775 0

0.0365 0 0.0365 0 0.0365 0 0.0365 0 0.0365 0



Chromium D_ChromiuChrysene D_ChrysenFluorantheD_FluorantHMX D_HMX Indeno(1,2D_Indeno(

2.83 1 0.38 0 0.086 1 0.652 1 0.38 0

3.4 1 0.36 1 0.76 1 2.5 1 0.15 1

2.98 1 0.21 1 0.41 1 320 1 0.1 1

4.4 1 2.2 1 3.5 1 159 1 0.84 1

4.7 1 0.12 1 0.16 1 66.5 1 0.083 1

6.4 1 0.64 1 1.1 1 20.1 1 0.24 1

4.82 1 4.07 1 10.4 1 7.68 1 1.86 1

4.06 1 0.168 1 0.311 1 0.5 0 0.077 1

3.65 1 0.406 1 0.926 1 0.5 0 0.181 1

23.6 1 0.037 0 0.037 0 0.5 0 0.037 0

4.35 1 0.515 1 0.937 1 0.452 1 0.146 1

1.4 1 0.0365 0 0.0365 0 0.0365 0



Iron D_Iron Phenanthr D_PhenantPyrene D_Pyrene

6580 1 0.38 0 0.071 1

7730 1 0.34 1 0.68 1

5910 1 0.15 1 0.38 1

9730 1 1.9 1 2.4 1

11000 1 0.064 1 0.096 1

8360 1 0.55 1 0.63 1

10800 1 7.37 1 8.23 1

8470 1 0.233 1 0.382 1

10100 1 0.493 1 0.628 1

14800 1 0.037 0 0.037 0

9320 1 0.381 1 0.811 1

8650 1 0.0365 0 0.0365 0



AnthraceneD_Anthrac Barium D_Barium Benzo(a)anD_Benzo(aBenzo(a)pyD_Benzo(aBenzo(b)fluD_Benzo(b

0.19 1 254 1 0.57 1 0.62 1 0.89 1

0.38 0 140 1 0.068 1 0.084 1 0.12 1

0.36 0 243 1 0.36 0 0.36 0 0.36 0

0.37 0 633 1 0.37 0 0.059 1 0.083 1

0.36 0 188 1 0.087 1 0.1 1 0.16 1

0.39 0 170 1 0.39 0 0.39 0 0.087 1

0.1 1 156 1 0.32 1 0.39 1 0.88 1

0.0122 1 279 1 0.11 1 0.0918 1 0.177 1

0.0617 1 475 1 0.106 1 0.0986 1 0.163 1

0.0388 0 561 1 0.0201 1 0.0171 1 0.0335 1

0.0463 1 222 1 0.218 1 0.236 1 0.362 1



Benzo(g,h, D_Benzo(gChromium D_ChromiuChrysene D_ChrysenCobalt D_Cobalt Copper D_Copper

0.28 1 8.1 1 0.75 1 6.5 1 11.8 1

0.38 0 5.4 1 0.099 1 2.9 1 6 1

0.36 0 5.8 1 0.36 0 3.6 1 5.1 1

0.37 0 9.4 1 0.06 1 4.7 1 11.2 1

0.06 1 5.9 1 0.12 1 5.6 1 5.8 1

0.39 0 6.6 1 0.39 0 4.2 1 42 1

0.2 1 4.5 1 0.52 1 3.4 1 6.5 1

0.0598 1 7.45 1 0.114 1 11.2 1 7.81 1

0.0493 1 6.91 1 0.104 1 3.74 1 10.3 1

0.0151 1 8.88 1 0.02 1 5.08 1 11.4 1

0.122 1 7.01 1 0.275 1 3.95 1 35.5 1



FluorantheD_FluorantFluorene D_FluoreneIndeno(1,2D_Indeno( Iron D_Iron Lead D_Lead

1.6 1 0.11 1 0.31 1 19200 1 33.5 1

0.2 1 0.38 0 0.38 0 8390 1 18.2 1

0.051 1 0.36 0 0.36 0 11200 1 10.5 1

0.11 1 0.37 0 0.37 0 13700 1 16.7 1

0.21 1 0.36 0 0.068 1 11400 1 0.32 0

0.11 1 0.39 0 0.39 0 11400 1 14.9 1

0.92 1 0.058 1 0.21 1 8220 1 47.6 1

0.281 1 0.0161 1 0.0576 1 11500 1 21.3 1

0.28 1 0.0264 1 0.048 1 11900 1 21.7 1

0.0424 1 0.0388 0 0.0131 1 13600 1 17.6 1

0.595 1 0.0323 1 0.124 1 10400 1 18.6 1



MagnesiumD_MagnesManganeseD_ManganNickel D_Nickel Phenanthr D_PhenantPyrene D_Pyrene

1070 1 520 1 10.1 1 1.1 1 1.5 1

793 1 213 1 3.1 1 0.11 1 0.16 1

1420 1 286 1 4.4 1 0.36 0 0.048 1

1480 1 485 1 6.5 1 0.074 1 0.17 1

978 1 467 1 4.8 1 0.15 1 0.36 1

1060 1 361 1 6 1 0.071 1 0.19 1

1160 1 271 1 4.7 1 0.64 1 1.4 1

1330 1 890 1 3.88 1 0.2 1 0.244 1

1160 1 319 1 5.04 1 0.225 1 0.243 1

1220 1 398 1 5.56 1 0.0388 0 0.0375 1

1140 1 282 1 6.98 1 0.408 1 0.564 1



Vanadium D_VanadiuZinc D_Zinc

16 1 148 1

13.3 1 52.3 1

17.2 1 49.9 1

24.1 1 73.5 1

18.5 1 42.3 1

19.7 1 142 1

11.7 1 58.1 1

20.3 1 55.9 1

18.6 1 64.5 1

22.3 1 52 1

17.4 1 121 1



AcenaphthD_AcenaphAnthraceneD_Anthrac Barium D_Barium Benzo(a)anD_Benzo(aBenzo(a)pyD_Benzo(a

0.12 1 0.19 1 254 1 0.57 1 0.62 1

0.18 1 0.5 1 183 1 0.72 1 0.74 1

0.4 0 0.4 0 31.2 1 0.4 0 0.4 0

0.38 0 0.38 0 140 1 0.068 1 0.084 1

0.36 0 0.36 0 243 1 0.36 0 0.36 0

0.37 0 0.37 0 633 1 0.37 0 0.059 1

0.36 0 0.36 0 188 1 0.087 1 0.1 1

0.39 0 0.39 0 170 1 0.39 0 0.39 0

0.061 1 0.1 1 156 1 0.32 1 0.39 1

0.44 0 0.07 1 245 1 0.14 1 0.12 1

0.39 0 0.39 0 128 1 0.39 0 0.39 0

0.0376 0 0.0122 1 279 1 0.11 1 0.0918 1

0.0176 1 0.0617 1 475 1 0.106 1 0.0986 1

0.0388 0 0.0388 0 561 1 0.0201 1 0.0171 1

0.0367 1 0.0463 1 222 1 0.218 1 0.236 1



Benzo(b)fluD_Benzo(bBenzo(g,h, D_Benzo(gBenzo(k)fluD_Benzo(k Chromium D_ChromiuChrysene D_Chrysen

0.89 1 0.28 1 0.38 1 8.1 1 0.75 1

0.92 1 0.43 1 0.34 1 3.9 1 0.79 1

0.4 0 0.4 0 0.4 0 22.7 1 0.4 0

0.12 1 0.38 0 0.38 0 5.4 1 0.099 1

0.36 0 0.36 0 0.36 0 5.8 1 0.36 0

0.083 1 0.37 0 0.37 0 9.4 1 0.06 1

0.16 1 0.06 1 0.072 1 5.9 1 0.12 1

0.087 1 0.39 0 0.39 0 6.6 1 0.39 0

0.88 1 0.2 1 0.28 1 4.5 1 0.52 1

0.19 1 0.089 1 0.44 0 5.7 1 0.17 1

0.39 0 0.39 0 0.39 0 15 1 0.39 0

0.177 1 0.0598 1 0.0376 0 7.45 1 0.114 1

0.163 1 0.0493 1 0.0385 0 6.91 1 0.104 1

0.0335 1 0.0151 1 0.0388 0 8.88 1 0.02 1

0.362 1 0.122 1 0.136 1 7.01 1 0.275 1



Cobalt D_Cobalt Copper D_Copper FluorantheD_FluorantFluorene D_FluoreneIndeno(1,2D_Indeno(

6.5 1 11.8 1 1.6 1 0.11 1 0.31 1

2.6 1 5.6 1 1.6 1 0.17 1 0.44 1

1.2 0 1.4 1 0.4 0 0.4 0 0.4 0

2.9 1 6 1 0.2 1 0.38 0 0.38 0

3.6 1 5.1 1 0.051 1 0.36 0 0.36 0

4.7 1 11.2 1 0.11 1 0.37 0 0.37 0

5.6 1 5.8 1 0.21 1 0.36 0 0.068 1

4.2 1 42 1 0.11 1 0.39 0 0.39 0

3.4 1 6.5 1 0.92 1 0.058 1 0.21 1

2.5 1 7.3 1 0.35 1 0.44 0 0.078 1

1.2 1 2.3 1 0.39 0 0.39 0 0.39 0

11.2 1 7.81 1 0.281 1 0.0161 1 0.0576 1

3.74 1 10.3 1 0.28 1 0.0264 1 0.048 1

5.08 1 11.4 1 0.0424 1 0.0388 0 0.0131 1

3.95 1 35.5 1 0.595 1 0.0323 1 0.124 1



Iron D_Iron Lead D_Lead MagnesiumD_MagnesManganeseD_ManganNickel D_Nickel

19200 1 33.5 1 1070 1 520 1 10.1 1

7440 1 15.2 1 771 1 188 1 3.7 1

8660 1 0.96 0 177 1 103 1 1.8 0

8390 1 18.2 1 793 1 213 1 3.1 1

11200 1 10.5 1 1420 1 286 1 4.4 1

13700 1 16.7 1 1480 1 485 1 6.5 1

11400 1 0.32 0 978 1 467 1 4.8 1

11400 1 14.9 1 1060 1 361 1 6 1

8220 1 47.6 1 1160 1 271 1 4.7 1

8420 1 18.1 1 780 1 189 1 3.9 1

10400 1 2.8 1 530 1 376 1 2.6 1

11500 1 21.3 1 1330 1 890 1 3.88 1

11900 1 21.7 1 1160 1 319 1 5.04 1

13600 1 17.6 1 1220 1 398 1 5.56 1

10400 1 18.6 1 1140 1 282 1 6.98 1



Phenanthr D_PhenantPyrene D_Pyrene Vanadium D_VanadiuZinc D_Zinc

1.1 1 1.5 1 16 1 148 1

1.2 1 1.8 1 9.6 1 60.1 1

0.4 0 0.4 0 3.01 1 17.9 1

0.11 1 0.16 1 13.3 1 52.3 1

0.36 0 0.048 1 17.2 1 49.9 1

0.074 1 0.17 1 24.1 1 73.5 1

0.15 1 0.36 1 18.5 1 42.3 1

0.071 1 0.19 1 19.7 1 142 1

0.64 1 1.4 1 11.7 1 58.1 1

0.28 1 0.39 1 11.6 1 51.9 1

0.39 0 0.39 0 4.4 1 24.7 1

0.2 1 0.244 1 20.3 1 55.9 1

0.225 1 0.243 1 18.6 1 64.5 1

0.0388 0 0.0375 1 22.3 1 52 1

0.408 1 0.564 1 17.4 1 121 1



AcenaphthD_AcenaphAnthraceneD_Anthrac Barium D_Barium Benzo(a)anD_Benzo(aBenzo(a)pyD_Benzo(a

0.12 1 0.19 1 254 1 0.57 1 0.62 1

0.18 1 0.5 1 183 1 0.72 1 0.74 1

0.4 0 0.4 0 31.2 1 0.4 0 0.4 0

0.38 0 0.38 0 140 1 0.068 1 0.084 1

0.36 0 0.36 0 243 1 0.36 0 0.36 0

0.37 0 0.37 0 633 1 0.37 0 0.059 1

0.36 0 0.36 0 188 1 0.087 1 0.1 1

0.39 0 0.39 0 170 1 0.39 0 0.39 0

0.061 1 0.1 1 156 1 0.32 1 0.39 1

0.44 0 0.07 1 245 1 0.14 1 0.12 1

0.39 0 0.39 0 128 1 0.39 0 0.39 0

0.0385 0 0.0385 0 56.1 1 0.0385 0 0.0385 0

0.0376 0 0.0122 1 279 1 0.11 1 0.0918 1

0.0378 0 0.0378 0 183 1 0.0378 0 0.0378 0

0.0176 1 0.0617 1 475 1 0.106 1 0.0986 1

0.0388 0 0.0388 0 143 1 0.0388 0 0.0388 0

0.0358 0 0.0358 0 47.8 1 0.0358 0 0.0358 0

0.0388 0 0.0388 0 561 1 0.0201 1 0.0171 1

0.0367 1 0.0463 1 222 1 0.218 1 0.236 1



Benzo(b)fluD_Benzo(bBenzo(g,h, D_Benzo(gBenzo(k)fluD_Benzo(k Chromium D_ChromiuChrysene D_Chrysen

0.89 1 0.28 1 0.38 1 8.1 1 0.75 1

0.92 1 0.43 1 0.34 1 3.9 1 0.79 1

0.4 0 0.4 0 0.4 0 22.7 1 0.4 0

0.12 1 0.38 0 0.38 0 5.4 1 0.099 1

0.36 0 0.36 0 0.36 0 5.8 1 0.36 0

0.083 1 0.37 0 0.37 0 9.4 1 0.06 1

0.16 1 0.06 1 0.072 1 5.9 1 0.12 1

0.087 1 0.39 0 0.39 0 6.6 1 0.39 0

0.88 1 0.2 1 0.28 1 4.5 1 0.52 1

0.19 1 0.089 1 0.44 0 5.7 1 0.17 1

0.39 0 0.39 0 0.39 0 15 1 0.39 0

0.0385 0 0.0385 0 0.0385 0 6.67 1 0.0385 0

0.177 1 0.0598 1 0.0376 0 7.45 1 0.114 1

0.0124 1 0.0378 0 0.0378 0 31 1 0.0378 0

0.163 1 0.0493 1 0.0385 0 6.91 1 0.104 1

0.0388 0 0.0388 0 0.0388 0 2.87 1 0.0388 0

0.0358 0 0.0358 0 0.0358 0 5.42 1 0.0358 0

0.0335 1 0.0151 1 0.0388 0 8.88 1 0.02 1

0.362 1 0.122 1 0.136 1 7.01 1 0.275 1



Cobalt D_Cobalt Copper D_Copper FluorantheD_FluorantFluorene D_FluoreneFluoride D_Fluoride

6.5 1 11.8 1 1.6 1 0.11 1 2.42 1

2.6 1 5.6 1 1.6 1 0.17 1 0.807 1

1.2 0 1.4 1 0.4 0 0.4 0 1.86 1

2.9 1 6 1 0.2 1 0.38 0 0.617 1

3.6 1 5.1 1 0.051 1 0.36 0 0.776 1

4.7 1 11.2 1 0.11 1 0.37 0 1.13 1

5.6 1 5.8 1 0.21 1 0.36 0 0.699 1

4.2 1 42 1 0.11 1 0.39 0 1.18 1

3.4 1 6.5 1 0.92 1 0.058 1 NA NA

2.5 1 7.3 1 0.35 1 0.44 0 NA NA

1.2 1 2.3 1 0.39 0 0.39 0 NA NA

1.16 1 4.13 1 0.0385 0 0.0385 0 NA NA

11.2 1 7.81 1 0.281 1 0.0161 1 NA NA

1.66 1 3.81 1 0.0154 1 0.0378 0 NA NA

3.74 1 10.3 1 0.28 1 0.0264 1 NA NA

0.957 1 2.91 1 0.0148 1 0.0388 0 NA NA

1.2 1 2.13 1 0.0358 0 0.0358 0 NA NA

5.08 1 11.4 1 0.0424 1 0.0388 0 NA NA

3.95 1 35.5 1 0.595 1 0.0323 1 NA NA



Indeno(1,2D_Indeno( Iron D_Iron Lead D_Lead MagnesiumD_MagnesManganeseD_Mangan

0.31 1 19200 1 33.5 1 1070 1 520 1

0.44 1 7440 1 15.2 1 771 1 188 1

0.4 0 8660 1 0.96 0 177 1 103 1

0.38 0 8390 1 18.2 1 793 1 213 1

0.36 0 11200 1 10.5 1 1420 1 286 1

0.37 0 13700 1 16.7 1 1480 1 485 1

0.068 1 11400 1 0.32 0 978 1 467 1

0.39 0 11400 1 14.9 1 1060 1 361 1

0.21 1 8220 1 47.6 1 1160 1 271 1

0.078 1 8420 1 18.1 1 780 1 189 1

0.39 0 10400 1 2.8 1 530 1 376 1

0.0385 0 10900 1 4.13 1 381 1 287 1

0.0576 1 11500 1 21.3 1 1330 1 890 1

0.0378 0 11100 1 5.81 1 350 1 344 1

0.048 1 11900 1 21.7 1 1160 1 319 1

0.0388 0 8910 1 5.35 1 314 1 220 1

0.0358 0 8640 1 6.88 1 2470 1 330 1

0.0131 1 13600 1 17.6 1 1220 1 398 1

0.124 1 10400 1 18.6 1 1140 1 282 1



Nickel D_Nickel Phenanthr D_PhenantPyrene D_Pyrene Selenium D_SeleniumVanadium D_Vanadiu

10.1 1 1.1 1 1.5 1 0.3 1 16 1

3.7 1 1.2 1 1.8 1 0.29 1 9.6 1

1.8 0 0.4 0 0.4 0 0.3 0 3.01 1

3.1 1 0.11 1 0.16 1 0.28 0 13.3 1

4.4 1 0.36 0 0.048 1 0.27 0 17.2 1

6.5 1 0.074 1 0.17 1 0.27 0 24.1 1

4.8 1 0.15 1 0.36 1 0.27 0 18.5 1

6 1 0.071 1 0.19 1 0.29 0 19.7 1

4.7 1 0.64 1 1.4 1 0.29 1 11.7 1

3.9 1 0.28 1 0.39 1 0.32 1 11.6 1

2.6 1 0.39 0 0.39 0 0.29 0 4.4 1

2.61 1 0.0385 0 0.0385 0 1.12 0 5.85 1

3.88 1 0.2 1 0.244 1 1.06 0 20.3 1

2.35 1 0.0378 0 0.0143 1 1.13 0 5.89 1

5.04 1 0.225 1 0.243 1 1.1 0 18.6 1

2.06 1 0.0388 0 0.0128 1 1.07 0 5.29 1

1.2 1 0.0358 0 0.0358 0 0.485 1 12.5 1

5.56 1 0.0388 0 0.0375 1 1.1 0 22.3 1

6.98 1 0.408 1 0.564 1 1.51 0 17.4 1



Zinc D_Zinc

148 1

60.1 1

17.9 1

52.3 1

49.9 1

73.5 1

42.3 1

142 1

58.1 1

51.9 1

24.7 1

34.6 1

55.9 1

35.2 1

64.5 1

32.3 1

39.4 1

52 1

121 1



AnthraceneD_Anthrac Barium D_Barium Benzo(a)anD_Benzo(aBenzo(a)pyD_Benzo(aBenzo(b)fluD_Benzo(b

0.1 1 267 1 0.26 1 0.38 0 0.38 0

0.14 1 263 1 0.31 1 0.16 1 0.55 1

0.36 0 196 1 0.36 0 0.36 0 0.36 0

3.4 0 209 1 3.4 0 3.4 0 3.4 0

0.34 0 155 1 0.059 1 0.082 1 0.12 1

0.38 0 239 1 0.072 1 0.078 1 0.13 1

0.078 1 186 1 0.24 1 0.26 1 0.41 1

0.35 0 129 1 0.35 0 0.35 0 0.35 0

0.36 0 190 1 0.36 0 0.36 0 0.36 0

0.0114 1 224 1 0.0443 1 0.0372 1 0.0496 1

0.0087 1 347 1 0.0327 1 0.0256 1 0.0409 1

0.0397 0 610 1 0.0397 0 0.0397 0 0.0397 0

0.0394 0 114 1 0.0394 0 0.0394 0 0.0394 0

0.00954 1 212 1 0.074 1 0.0846 1 0.126 1

0.0419 0 250 1 0.0419 0 0.0419 0 0.0419 0

0.0189 1 235 1 0.0626 1 0.032 1 0.0346 1



Benzo(g,h, D_Benzo(gCalcium D_Calcium Chromium D_ChromiuChrysene D_ChrysenCobalt D_Cobalt

0.38 0 1620 1 5.3 1 0.33 1 3.1 1

0.38 0 1390 1 17 1 0.41 1 4.1 1

0.36 0 1540 1 4.4 1 0.36 0 3.1 1

3.4 0 1630 1 6.3 1 3.4 0 3.9 1

0.045 1 1000 1 3.1 1 0.075 1 1.8 1

0.038 1 2520 1 7.1 1 0.089 1 4.4 1

0.13 1 1970 1 6.4 1 0.3 1 4.7 1

0.35 0 2040 1 1.9 1 0.35 0 1.4 1

0.36 0 1030 1 4.3 1 0.36 0 2.6 1

0.0181 1 3010 1 9.29 1 0.05 1 4.4 1

0.02 1 1820 1 8.44 1 0.03 1 4.42 1

0.0397 0 894 1 1.05 1 0.0397 0 0.846 1

0.0394 0 469 1 1.83 1 0.0394 0 0.341 1

0.0472 1 2440 1 8.47 1 0.0977 1 4.64 1

0.0419 0 2130 1 7.78 1 0.0419 0 4.32 1

0.0288 1 7940 1 6.81 1 0.057 1 3.1 1



Copper D_Copper FluorantheD_FluorantIndeno(1,2D_Indeno( Lead D_Lead Mercury D_Mercury

7 1 0.56 1 0.38 0 21.9 1 0.06 0

5.9 1 0.82 1 0.38 0 60.5 1 0.06 0

4.8 1 0.36 0 0.36 0 11.9 1 0.05 0

5.8 1 3.4 0 3.4 0 10.3 1 0.05 0

3.4 1 0.12 1 0.043 1 5.2 1 0.05 0

8.1 1 0.18 1 0.039 1 12.7 1 0.06 0

6.6 1 0.64 1 0.12 1 9.5 1 0.06 0

3.3 1 0.35 0 0.35 0 17 1 0.05 0

6.8 1 0.36 0 0.36 0 79.8 1 0.05 1

12.3 1 0.0917 1 0.0551 1 25.9 1 0.00802 1

7.52 1 0.0592 1 0.0597 1 15.4 1 0.00877 1

1.85 1 0.0397 0 0.0397 0 2.79 1 0.0134 0

1.47 1 0.0394 0 0.0394 0 2.14 1 0.0138 0

9.3 1 0.24 1 0.156 1 18.4 1 0.0248 1

8.64 1 0.0419 0 0.0419 0 13.7 1 0.0168 1

65.8 1 0.139 1 0.13 1 19.7 1 0.167 1



Phenanthr D_PhenantPyrene D_Pyrene Vanadium D_VanadiuZinc D_Zinc

0.43 1 1.2 1 10.3 1 134 1

0.65 1 0.97 1 10.2 1 132 1

0.36 0 0.051 1 14.2 1 80.3 1

3.4 0 3.4 0 20.7 1 35.1 1

0.13 1 0.29 1 8.3 1 68.3 1

0.12 1 0.26 1 18.3 1 33 1

0.49 1 0.94 1 19.2 1 28.3 1

0.35 0 0.35 0 5.9 1 57.8 1

0.36 0 0.36 0 7.6 1 55 1

0.0584 1 0.0911 1 18.5 1 252 1

0.0409 1 0.0662 1 22.5 1 54.3 1

0.0397 0 0.0397 0 3.76 1 25.6 1

0.0394 0 0.0394 0 3.07 1 14.4 1

0.128 1 0.184 1 20.1 1 35.8 1

0.0419 0 0.0419 0 20.4 1 29.3 1

0.108 1 0.154 1 16.8 1 48.5 1



AnthraceneD_Anthrac Barium D_Barium Benzo(a)anD_Benzo(aBenzo(a)pyD_Benzo(aBenzo(b)fluD_Benzo(b

0.1 1 267 1 0.26 1 0.38 0 0.38 0

0.14 1 263 1 0.31 1 0.16 1 0.55 1

0.37 0 100 1 0.37 0 0.37 0 0.37 0

0.36 0 196 1 0.36 0 0.36 0 0.36 0

3.4 0 209 1 3.4 0 3.4 0 3.4 0

0.34 0 155 1 0.059 1 0.082 1 0.12 1

0.38 0 239 1 0.072 1 0.078 1 0.13 1

0.078 1 186 1 0.24 1 0.26 1 0.41 1

0.35 0 129 1 0.35 0 0.35 0 0.35 0

0.36 0 190 1 0.36 0 0.36 0 0.36 0

0.0114 1 224 1 0.0443 1 0.0372 1 0.0496 1

0.0087 1 347 1 0.0327 1 0.0256 1 0.0409 1

0.00819 1 745 1 0.0372 0 0.0372 0 0.0372 0

0.0397 0 610 1 0.0397 0 0.0397 0 0.0397 0

0.0394 0 114 1 0.0394 0 0.0394 0 0.0394 0

0.00954 1 212 1 0.074 1 0.0846 1 0.126 1

0.0419 0 250 1 0.0419 0 0.0419 0 0.0419 0

0.0189 1 235 1 0.0626 1 0.032 1 0.0346 1



Benzo(g,h, D_Benzo(gCalcium D_Calcium Chloride D_ChlorideChromium D_ChromiuChrysene D_Chrysen

0.38 0 1620 1 1.11 1 5.3 1 0.33 1

0.38 0 1390 1 2.55 1 17 1 0.41 1

0.37 0 573 1 13.4 1 40.1 1 0.37 0

0.36 0 1540 1 63.8 1 4.4 1 0.36 0

3.4 0 1630 1 9.54 0 6.3 1 3.4 0

0.045 1 1000 1 6.72 0 3.1 1 0.075 1

0.038 1 2520 1 678 1 7.1 1 0.089 1

0.13 1 1970 1 4.52 0 6.4 1 0.3 1

0.35 0 2040 1 1.9 1 0.35 0

0.36 0 1030 1 4.3 1 0.36 0

0.0181 1 3010 1 9.29 1 0.05 1

0.02 1 1820 1 8.44 1 0.03 1

0.0372 0 545 1 3.75 1 0.0372 0

0.0397 0 894 1 1.05 1 0.0397 0

0.0394 0 469 1 1.83 1 0.0394 0

0.0472 1 2440 1 8.47 1 0.0977 1

0.0419 0 2130 1 7.78 1 0.0419 0

0.0288 1 7940 1 6.81 1 0.057 1



Cobalt D_Cobalt Copper D_Copper FluorantheD_FluorantFluoride D_FluorideIndeno(1,2D_Indeno(

3.1 1 7 1 0.56 1 1.09 0 0.38 0

4.1 1 5.9 1 0.82 1 0.949 1 0.38 0

1.1 0 1.3 1 0.37 0 3.84 1 0.37 0

3.1 1 4.8 1 0.36 0 0.863 1 0.36 0

3.9 1 5.8 1 3.4 0 1.42 1 3.4 0

1.8 1 3.4 1 0.12 1 1.32 1 0.043 1

4.4 1 8.1 1 0.18 1 1.23 1 0.039 1

4.7 1 6.6 1 0.64 1 1.14 1 0.12 1

1.4 1 3.3 1 0.35 0 0.35 0

2.6 1 6.8 1 0.36 0 0.36 0

4.4 1 12.3 1 0.0917 1 0.0551 1

4.42 1 7.52 1 0.0592 1 0.0597 1

1.25 1 2.45 1 0.0372 0 0.0372 0

0.846 1 1.85 1 0.0397 0 0.0397 0

0.341 1 1.47 1 0.0394 0 0.0394 0

4.64 1 9.3 1 0.24 1 0.156 1

4.32 1 8.64 1 0.0419 0 0.0419 0

3.1 1 65.8 1 0.139 1 0.13 1



Lead D_Lead Mercury D_MercuryPhenanthr D_PhenantPyrene D_Pyrene RDX D_RDX

21.9 1 0.06 0 0.43 1 1.2 1 0.174 0

60.5 1 0.06 0 0.65 1 0.97 1 0.174 0

1.1 1 0.05 0 0.37 0 0.37 0 0.173 0

11.9 1 0.05 0 0.36 0 0.051 1 0.164 0

10.3 1 0.05 0 3.4 0 3.4 0 2.42 1

5.2 1 0.05 0 0.13 1 0.29 1 0.163 0

12.7 1 0.06 0 0.12 1 0.26 1 0.166 0

9.5 1 0.06 0 0.49 1 0.94 1 0.165 0

17 1 0.05 0 0.35 0 0.35 0 0.173 0

79.8 1 0.05 1 0.36 0 0.36 0 0.173 0

25.9 1 0.00802 1 0.0584 1 0.0911 1 0.102 1

15.4 1 0.00877 1 0.0409 1 0.0662 1 0.109 1

4.25 1 0.00477 1 0.0372 0 0.0117 1 0.47 1

2.79 1 0.0134 0 0.0397 0 0.0397 0 112 1

2.14 1 0.0138 0 0.0394 0 0.0394 0 0.5 0

18.4 1 0.0248 1 0.128 1 0.184 1 0.5 0

13.7 1 0.0168 1 0.0419 0 0.0419 0 0.5 0

19.7 1 0.167 1 0.108 1 0.154 1 0.5 0



Vanadium D_VanadiuZinc D_Zinc

10.3 1 134 1

10.2 1 132 1

1.1 1 20.4 1

14.2 1 80.3 1

20.7 1 35.1 1

8.3 1 68.3 1

18.3 1 33 1

19.2 1 28.3 1

5.9 1 57.8 1

7.6 1 55 1

18.5 1 252 1

22.5 1 54.3 1

5.01 1 35.4 1

3.76 1 25.6 1

3.07 1 14.4 1

20.1 1 35.8 1

20.4 1 29.3 1

16.8 1 48.5 1



AnthraceneD_Anthrac Barium D_Barium Benzo(a)anD_Benzo(aBenzo(a)pyD_Benzo(aBenzo(b)fluD_Benzo(b

0.1 1 267 1 0.26 1 0.38 0 0.38 0

0.14 1 263 1 0.31 1 0.16 1 0.55 1

0.37 0 100 1 0.37 0 0.37 0 0.37 0

0.36 0 196 1 0.36 0 0.36 0 0.36 0

3.4 0 209 1 3.4 0 3.4 0 3.4 0

0.34 0 155 1 0.059 1 0.082 1 0.12 1

0.38 0 239 1 0.072 1 0.078 1 0.13 1

0.078 1 186 1 0.24 1 0.26 1 0.41 1

0.35 0 129 1 0.35 0 0.35 0 0.35 0

0.36 0 190 1 0.36 0 0.36 0 0.36 0

0.35 0 292 1 0.35 0 0.35 0 0.35 0

0.0114 1 224 1 0.0443 1 0.0372 1 0.0496 1

0.0363 1 140 1 0.0753 1 0.0365 1 0.0932 1

0.0087 1 347 1 0.0327 1 0.0256 1 0.0409 1

0.00819 1 745 1 0.0372 0 0.0372 0 0.0372 0

0.0397 0 610 1 0.0397 0 0.0397 0 0.0397 0

0.0374 0 212 1 0.0374 0 0.0374 0 0.0374 0

0.0394 0 114 1 0.0394 0 0.0394 0 0.0394 0

0.0372 0 10.3 1 0.0372 0 0.0372 0 0.0372 0

0.00954 1 212 1 0.074 1 0.0846 1 0.126 1

0.0376 0 30.7 1 0.0376 0 0.0376 0 0.0376 0

0.0384 0 24.3 1 0.0384 0 0.0384 0 0.0384 0

0.0419 0 250 1 0.0419 0 0.0419 0 0.0419 0

0.0377 0 145 1 0.0191 1 0.0136 1 0.0264 1

0.0189 1 235 1 0.0626 1 0.032 1 0.0346 1



Benzo(g,h, D_Benzo(gBenzo(k)fluD_Benzo(k Calcium D_Calcium Chloride D_ChlorideChromium D_Chromiu

0.38 0 0.52 1 1620 1 1.11 1 5.3 1

0.38 0 0.38 0 1390 1 4.43 0 17 1

0.37 0 0.37 0 573 1 2.55 1 40.1 1

0.36 0 0.36 0 1540 1 13.4 1 4.4 1

3.4 0 3.4 0 1630 1 63.8 1 6.3 1

0.045 1 0.34 0 1000 1 9.42 1 3.1 1

0.038 1 0.38 0 2520 1 9.54 0 7.1 1

0.13 1 0.4 0 1970 1 13.4 0 6.4 1

0.35 0 0.35 0 2040 1 6.72 0 1.9 1

0.36 0 0.36 0 1030 1 8.21 0 4.3 1

0.35 0 0.35 0 562 1 35.8 1 72.7 1

0.0181 1 0.0255 1 3010 1 678 1 9.29 1

0.0387 1 0.0338 1 1060 1 6.76 0 5.87 1

0.02 1 0.041 0 1820 1 4.52 0 8.44 1

0.0372 0 0.0372 0 545 1 3.75 1

0.0397 0 0.0397 0 894 1 1.05 1

0.0374 0 0.0374 0 675 1 4.53 1

0.0394 0 0.0394 0 469 1 1.83 1

0.0372 0 0.0372 0 551 1 2 1

0.0472 1 0.0554 1 2440 1 8.47 1

0.0376 0 0.0376 0 700 1 2.49 1

0.0384 0 0.0384 0 733 1 2.1 1

0.0419 0 0.0419 0 2130 1 7.78 1

0.0377 0 0.0377 0 1060 1 2.26 1

0.0288 1 0.0286 1 7940 1 6.81 1



Chrysene D_ChrysenCobalt D_Cobalt Copper D_Copper FluorantheD_FluorantFluoride D_Fluoride

0.33 1 3.1 1 7 1 0.56 1 1.09 0

0.41 1 4.1 1 5.9 1 0.82 1 1.77 1

0.37 0 1.1 0 1.3 1 0.37 0 0.949 1

0.36 0 3.1 1 4.8 1 0.36 0 3.84 1

3.4 0 3.9 1 5.8 1 3.4 0 0.863 1

0.075 1 1.8 1 3.4 1 0.12 1 0.978 1

0.089 1 4.4 1 8.1 1 0.18 1 1.42 1

0.3 1 4.7 1 6.6 1 0.64 1 1.32 1

0.35 0 1.4 1 3.3 1 0.35 0 1.32 1

0.36 0 2.6 1 6.8 1 0.36 0 2.75 1

0.35 0 1.1 0 1.6 1 0.35 0 2 1

0.05 1 4.4 1 12.3 1 0.0917 1 1.23 1

0.0796 1 2.22 1 5.33 1 0.189 1 2.15 1

0.03 1 4.42 1 7.52 1 0.0592 1 1.14 1

0.0372 0 1.25 1 2.45 1 0.0372 0

0.0397 0 0.846 1 1.85 1 0.0397 0

0.0374 0 0.461 1 1.69 1 0.0374 0

0.0394 0 0.341 1 1.47 1 0.0394 0

0.0372 0 0.746 1 1.93 1 0.0372 0

0.0977 1 4.64 1 9.3 1 0.24 1

0.0132 1 0.857 1 2.04 1 0.0322 1

0.0384 0 0.857 1 2.43 1 0.0384 0

0.0419 0 4.32 1 8.64 1 0.0419 0

0.0143 1 1.19 1 2.53 1 0.0349 1

0.057 1 3.1 1 65.8 1 0.139 1



Indeno(1,2D_Indeno( Lead D_Lead Mercury D_MercuryNitrate D_Nitrate Phenanthr D_Phenant

0.38 0 21.9 1 0.06 0 1.09 0 0.43 1

0.38 0 60.5 1 0.06 0 1.13 0 0.65 1

0.37 0 1.1 1 0.05 0 1.23 0 0.37 0

0.36 0 11.9 1 0.05 0 1.12 0 0.36 0

3.4 0 10.3 1 0.05 0 1.66 1 3.4 0

0.043 1 5.2 1 0.05 0 1.09 0 0.13 1

0.039 1 12.7 1 0.06 0 1.42 1 0.12 1

0.12 1 9.5 1 0.06 0 1.12 0 0.49 1

0.35 0 17 1 0.05 0 3.18 1 0.35 0

0.36 0 79.8 1 0.05 1 1.13 0 0.36 0

0.35 0 1.3 1 0.05 0 1.37 1 0.35 0

0.0551 1 25.9 1 0.00802 1 1.26 0 0.0584 1

0.147 1 15.9 1 0.0265 1 1.13 0 0.148 1

0.0597 1 15.4 1 0.00877 1 1.97 1 0.0409 1

0.0372 0 4.25 1 0.00477 1 0.0372 0

0.0397 0 2.79 1 0.0134 0 0.0397 0

0.0374 0 1.7 1 0.0117 0 0.0374 0

0.0394 0 2.14 1 0.0138 0 0.0394 0

0.0372 0 1.69 1 0.0127 0 0.0372 0

0.156 1 18.4 1 0.0248 1 0.128 1

0.0376 0 2.74 1 0.0126 0 0.0143 1

0.0384 0 3.39 1 0.013 0 0.0384 0

0.0419 0 13.7 1 0.0168 1 0.0419 0

0.0377 0 6.47 1 0.0127 0 0.0285 1

0.13 1 19.7 1 0.167 1 0.108 1



Pyrene D_Pyrene RDX D_RDX Vanadium D_VanadiuZinc D_Zinc

1.2 1 0.174 0 10.3 1 134 1

0.97 1 0.174 0 10.2 1 132 1

0.37 0 0.173 0 1.1 1 20.4 1

0.051 1 0.164 0 14.2 1 80.3 1

3.4 0 2.42 1 20.7 1 35.1 1

0.29 1 0.163 0 8.3 1 68.3 1

0.26 1 0.166 0 18.3 1 33 1

0.94 1 0.165 0 19.2 1 28.3 1

0.35 0 0.173 0 5.9 1 57.8 1

0.36 0 0.173 0 7.6 1 55 1

0.35 0 0.173 0 1.7 1 23.1 1

0.0911 1 0.102 1 18.5 1 252 1

0.167 1 0.5 0 9.27 1 88.2 1

0.0662 1 0.109 1 22.5 1 54.3 1

0.0117 1 0.47 1 5.01 1 35.4 1

0.0397 0 112 1 3.76 1 25.6 1

0.0374 0 0.5 0 3.69 1 29.7 1

0.0394 0 0.5 0 3.07 1 14.4 1

0.0372 0 0.5 0 2.69 1 25.2 1

0.184 1 0.5 0 20.1 1 35.8 1

0.0227 1 0.5 0 5.96 1 15.2 1

0.0384 0 0.5 0 4.99 1 24.7 1

0.0419 0 0.5 0 20.4 1 29.3 1

0.0325 1 0.5 0 5.71 1 24.4 1

0.154 1 0.5 0 16.8 1 48.5 1



Aluminum D_AluminuAmino‐2,6‐D_Amino‐2Arsenic D_Arsenic Barium D_Barium Benzo(a)anD_Benzo(a

3960 1 0.092 0 1.6 1 153 1 0.48 1

5880 1 0.091 0 2.4 1 146 1 0.16 1

11700 1 0.236 1 2.6 1 766 1 0.43 0

4270 1 0.167 1 2.1 1 1100 1 0.38 0

3210 1 0.091 0 1.9 1 224 1 0.37 0

2560 1 0.09 0 1.3 1 200 1 0.69 0

4710 1 0.092 0 2.1 1 183 1 0.07 0

3790 1 0.202 1 2.2 1 604 1 0.096 1

9920 1 0.5 0 2.32 1 291 1 0.0487 0

3430 1 0.5 0 2.05 1 187 1 0.0381 0

3690 1 0.5 0 1.62 1 313 1 0.0376 0

5400 1 0.5 0 1.19 1 67.7 1 0.0237 1

8470 1 0.171 1 3.89 1 1250 1 0.059 1

4080 1 0.21 1 1.2 0 136 1 0.0415 0

2200 1 0.847 1 43.6 1 0.037 0

6090 1 2.07 1 118 1 0.0429 0

3180 1 1.17 0 64.5 1 0.0407 0

6160 1 3 1 803 1 0.2 1



Benzo(a)pyD_Benzo(aBenzo(b)fluD_Benzo(bBenzo(g,h, D_Benzo(gCalcium D_Calcium Chromium D_Chromiu

0.47 1 0.59 1 0.24 1 1550 1 4.7 1

0.23 1 0.38 1 0.11 1 1520 1 8.2 1

0.43 0 0.43 0 0.43 0 2240 1 9.5 1

0.38 0 0.098 1 0.38 0 1170 1 6.8 1

0.057 1 0.085 1 0.37 0 1180 1 3.4 1

0.69 0 0.69 0 0.69 0 1010 1 3.1 1

0.42 0 0.42 0 0.42 0 1780 1 9.1 1

0.12 1 0.18 1 0.44 0 1370 1 5.3 1

0.0487 0 0.0487 0 0.0487 0 2820 1 11.4 1

0.0381 0 0.0381 0 0.0381 0 1140 1 4.47 1

0.0376 0 0.0376 0 0.0376 0 1040 1 3.87 1

0.0322 1 0.0504 1 0.0193 1 1590 1 7.95 1

0.0622 1 0.102 1 0.0412 1 1720 1 7.89 1

0.0415 0 0.0415 0 0.0415 0 1390 1 4.18 1

0.037 0 0.037 0 0.037 0 1070 1 4.4 1

0.0429 0 0.0429 0 0.0429 0 1740 1 8.09 1

0.0407 0 0.0407 0 0.0407 0 653 1 2.15 1

0.19 1 0.19 1 0.12 1 1410 1 8.2 1



Chrysene D_ChrysenCobalt D_Cobalt Copper D_Copper FluorantheD_FluorantFluoride D_Fluoride

0.56 1 5.5 1 8.7 1 1.1 1 1.66 1

0.22 1 8.2 1 8 1 0.39 1 0.877 1

0.43 0 4.7 1 9.9 1 0.43 0 0.976 1

0.059 1 3.1 1 5.7 1 0.1 1 1.19 0

0.061 1 1.6 1 7.7 1 0.13 1 1.49 1

0.69 0 1.7 1 3.7 1 0.69 0 1.46 1

0.1 0 7.1 1 8.8 1 0.17 0 1.11 0

0.12 1 3.2 1 5.4 1 0.25 1 1.63 1

0.0487 0 5.37 1 15.3 1 0.0264 1 1.24 0

0.0381 0 3.48 1 3.14 1 0.0381 0 1.1 1

0.0376 0 4.11 1 3.06 1 0.0376 0

0.0162 1 4.06 1 12.7 1 0.0258 1

0.0571 1 5.36 1 7.37 1 0.126 1

0.0415 0 4.66 1 3.19 1 0.0415 0

0.037 0 2.54 1 4.26 1 0.037 0

0.0429 0 3.62 1 4.65 1 0.0179 1

0.0407 0 1.42 1 2.57 1 0.0407 0

0.21 1 6 1 7 1 0.59 1



Indeno(1,2D_Indeno( Lead D_Lead ManganeseD_ManganNickel D_Nickel Nitrate D_Nitrate

0.26 1 20.4 1 418 1 3.5 1 1.46 0

0.1 1 13.5 1 457 1 4.9 1 1.63 1

0.43 0 51.7 1 309 1 6.6 1 2.27 1

0.38 0 24.7 1 260 1 4.3 1 1.45 1

0.37 0 11.4 1 166 1 2.3 1 1.76 1

0.69 0 7.1 1 156 1 1.9 1 1.31 0

0.42 0 26.3 1 554 1 5.9 1 1.11 0

0.44 0 16.9 1 235 1 4.7 1 1.31 0

0.0487 0 29.3 1 416 1 7.31 1 1.64 1

0.0381 0 10.1 1 278 1 3.25 1 0.77 1

0.0376 0 16.7 1 533 1 2.95 1

0.0184 1 14.4 1 253 1 3.33 1

0.0356 1 26.4 1 332 1 6.37 1

0.0415 0 11.3 1 702 1 0.496 1

0.037 0 6.58 1 163 1 3.98 1

0.0429 0 21.7 1 288 1 6.18 1

0.0407 0 5.29 1 235 1 0.376 1

0.076 1 35 1 316 1



Phenanthr D_PhenantPyrene D_Pyrene TrinitrotoluD_TrinitrotVanadium D_VanadiuZinc D_Zinc

0.72 1 0.89 1 0.09 0 20.8 1 103 1

0.34 1 0.77 1 0.08 0 16.8 1 72.4 1

0.43 0 0.075 1 0.127 1 20.1 1 95.4 1

0.087 1 0.18 1 0.169 1 13.5 1 35.4 1

0.1 1 0.16 1 0.079 0 10.5 1 27.3 1

0.69 0 0.69 0 0.079 0 9.9 1 23.6 1

0.12 0 0.18 0 0.09 0 18.2 1 77.7 1

0.19 1 0.24 1 0.195 1 10 1 41.8 1

0.0192 1 0.0264 1 0.5 0 24 1 218 1

0.0381 0 0.0381 0 0.5 0 12.7 1 25.9 1

0.0376 0 0.0376 0 0.5 0 19.9 1 24.2 1

0.0398 0 0.0178 1 0.5 0 21.6 1 24.5 1

0.073 1 0.0862 1 0.124 1 23.3 1 56.3 1

0.0415 0 0.0415 0 0.44 1 11.4 1 22.6 1

0.037 0 0.037 0 15.5 1 20.3 1

0.0429 0 0.0169 1 14.9 1 24.6 1

0.0407 0 0.0407 0 5.83 1 19.9 1

0.45 1 0.45 1 18.2 1 60.6 1



Aluminum D_AluminuAmino‐2,6‐D_Amino‐2Amino‐4,6‐D_Amino‐4Arsenic D_Arsenic Barium D_Barium

3960 1 0.092 0 0.077 0 1.6 1 153 1

5220 1 0.305 1 0.199 1 1.8 1 1420 1

5880 1 0.091 0 0.075 0 2.4 1 146 1

11700 1 0.236 1 0.077 0 2.6 1 766 1

4270 1 0.167 1 0.075 0 2.1 1 1100 1

3210 1 0.091 0 0.172 1 1.9 1 224 1

2560 1 0.09 0 0.075 0 1.3 1 200 1

4710 1 0.092 0 0.077 0 2.1 1 183 1

3790 1 0.202 1 0.102 1 2.2 1 604 1

9920 1 0.5 0 0.5 0 2.32 1 291 1

3430 1 0.5 0 0.5 0 2.05 1 187 1

3690 1 0.5 0 0.5 0 1.62 1 313 1

1770 1 0.5 0 0.5 0 1.12 1 31.3 1

5400 1 0.5 0 0.5 0 1.19 1 67.7 1

8470 1 0.171 1 0.205 1 3.89 1 1250 1

4080 1 0.21 1 0.25 1 1.2 0 136 1

2200 1 0.847 1 43.6 1

6090 1 2.07 1 118 1

3180 1 1.17 0 64.5 1

6160 1 3 1 803 1



Benzo(a)anD_Benzo(aBenzo(a)pyD_Benzo(aBenzo(b)fluD_Benzo(bBenzo(g,h, D_Benzo(gCalcium D_Calcium

0.48 1 0.47 1 0.59 1 0.24 1 1550 1

0.42 0 0.42 0 0.42 0 0.42 0 9550 1

0.16 1 0.23 1 0.38 1 0.11 1 1520 1

0.43 0 0.43 0 0.43 0 0.43 0 2240 1

0.38 0 0.38 0 0.098 1 0.38 0 1170 1

0.37 0 0.057 1 0.085 1 0.37 0 1180 1

0.69 0 0.69 0 0.69 0 0.69 0 1010 1

0.07 0 0.42 0 0.42 0 0.42 0 1780 1

0.096 1 0.12 1 0.18 1 0.44 0 1370 1

0.0487 0 0.0487 0 0.0487 0 0.0487 0 2820 1

0.0381 0 0.0381 0 0.0381 0 0.0381 0 1140 1

0.0376 0 0.0376 0 0.0376 0 0.0376 0 1040 1

0.037 0 0.037 0 0.037 0 0.037 0 600 1

0.0237 1 0.0322 1 0.0504 1 0.0193 1 1590 1

0.059 1 0.0622 1 0.102 1 0.0412 1 1720 1

0.0415 0 0.0415 0 0.0415 0 0.0415 0 1390 1

0.037 0 0.037 0 0.037 0 0.037 0 1070 1

0.0429 0 0.0429 0 0.0429 0 0.0429 0 1740 1

0.0407 0 0.0407 0 0.0407 0 0.0407 0 653 1

0.2 1 0.19 1 0.19 1 0.12 1 1410 1



Chloride D_ChlorideChromium D_ChromiuChrysene D_ChrysenCobalt D_Cobalt Copper D_Copper

1.42 1 4.7 1 0.56 1 5.5 1 8.7 1

2.71 1 5.6 1 0.42 0 6.5 1 7.8 1

3.12 1 8.2 1 0.22 1 8.2 1 8 1

11.8 1 9.5 1 0.43 0 4.7 1 9.9 1

7.89 0 6.8 1 0.059 1 3.1 1 5.7 1

2.47 0 3.4 1 0.061 1 1.6 1 7.7 1

5.1 0 3.1 1 0.69 0 1.7 1 3.7 1

4.09 0 9.1 1 0.1 0 7.1 1 8.8 1

4.58 0 5.3 1 0.12 1 3.2 1 5.4 1

13.3 0 11.4 1 0.0487 0 5.37 1 15.3 1

0.85 1 4.47 1 0.0381 0 3.48 1 3.14 1

3.87 1 0.0376 0 4.11 1 3.06 1

13.3 1 0.037 0 0.612 1 1.87 1

7.95 1 0.0162 1 4.06 1 12.7 1

7.89 1 0.0571 1 5.36 1 7.37 1

4.18 1 0.0415 0 4.66 1 3.19 1

4.4 1 0.037 0 2.54 1 4.26 1

8.09 1 0.0429 0 3.62 1 4.65 1

2.15 1 0.0407 0 1.42 1 2.57 1

8.2 1 0.21 1 6 1 7 1



FluorantheD_FluorantFluoride D_FluorideIndeno(1,2D_Indeno( Lead D_Lead ManganeseD_Mangan

1.1 1 1.66 1 0.26 1 20.4 1 418 1

0.42 0 0.877 1 0.42 0 10.9 1 454 1

0.39 1 0.976 1 0.1 1 13.5 1 457 1

0.43 0 2.37 1 0.43 0 51.7 1 309 1

0.1 1 1.19 0 0.38 0 24.7 1 260 1

0.13 1 1.49 1 0.37 0 11.4 1 166 1

0.69 0 1.46 1 0.69 0 7.1 1 156 1

0.17 0 1.11 0 0.42 0 26.3 1 554 1

0.25 1 1.63 1 0.44 0 16.9 1 235 1

0.0264 1 1.24 0 0.0487 0 29.3 1 416 1

0.0381 0 1.1 1 0.0381 0 10.1 1 278 1

0.0376 0 0.0376 0 16.7 1 533 1

0.037 0 0.037 0 2.37 1 257 1

0.0258 1 0.0184 1 14.4 1 253 1

0.126 1 0.0356 1 26.4 1 332 1

0.0415 0 0.0415 0 11.3 1 702 1

0.037 0 0.037 0 6.58 1 163 1

0.0179 1 0.0429 0 21.7 1 288 1

0.0407 0 0.0407 0 5.29 1 235 1

0.59 1 0.076 1 35 1 316 1



Nickel D_Nickel Nitrate D_Nitrate Phenanthr D_PhenantPyrene D_Pyrene TrinitrotoluD_Trinitrot

3.5 1 1.46 0 0.72 1 0.89 1 0.09 0

5.2 1 1.63 1 0.42 0 0.42 0 0.321 1

4.9 1 2.27 1 0.34 1 0.77 1 0.08 0

6.6 1 1.11 0 0.43 0 0.075 1 0.127 1

4.3 1 1.45 1 0.087 1 0.18 1 0.169 1

2.3 1 1.76 1 0.1 1 0.16 1 0.079 0

1.9 1 1.31 0 0.69 0 0.69 0 0.079 0

5.9 1 1.11 0 0.12 0 0.18 0 0.09 0

4.7 1 1.31 0 0.19 1 0.24 1 0.195 1

7.31 1 1.64 1 0.0192 1 0.0264 1 0.5 0

3.25 1 0.77 1 0.0381 0 0.0381 0 0.5 0

2.95 1 0.0376 0 0.0376 0 0.5 0

1.51 1 0.037 0 0.037 0 0.5 0

3.33 1 0.0398 0 0.0178 1 0.5 0

6.37 1 0.073 1 0.0862 1 0.124 1

0.496 1 0.0415 0 0.0415 0 0.44 1

3.98 1 0.037 0 0.037 0

6.18 1 0.0429 0 0.0169 1

0.376 1 0.0407 0 0.0407 0

0.45 1 0.45 1



Vanadium D_VanadiuZinc D_Zinc

20.8 1 103 1

17.9 1 474 1

16.8 1 72.4 1

20.1 1 95.4 1

13.5 1 35.4 1

10.5 1 27.3 1

9.9 1 23.6 1

18.2 1 77.7 1

10 1 41.8 1

24 1 218 1

12.7 1 25.9 1

19.9 1 24.2 1

2.4 1 33.1 1

21.6 1 24.5 1

23.3 1 56.3 1

11.4 1 22.6 1

15.5 1 20.3 1

14.9 1 24.6 1

5.83 1 19.9 1

18.2 1 60.6 1



Aluminum D_AluminuAmino‐2,6‐D_Amino‐2Amino‐4,6‐D_Amino‐4Arsenic D_Arsenic Barium D_Barium

3960 1 0.092 0 0.077 0 1.6 1 153 1

5220 1 0.305 1 0.199 1 1.8 1 1420 1

452 1 0.09 0 0.076 0 0.35 1 270 1

5880 1 0.091 0 0.075 0 2.4 1 146 1

11700 1 0.236 1 0.077 0 2.6 1 766 1

4270 1 0.167 1 0.075 0 2.1 1 1100 1

3210 1 0.091 0 0.172 1 1.9 1 224 1

2560 1 0.09 0 0.075 0 1.3 1 200 1

4710 1 0.092 0 0.077 0 2.1 1 183 1

3790 1 0.202 1 0.102 1 2.2 1 604 1

1310 1 0.091 0 0.076 0 2.8 1 239 1

1100 1 0.5 0 0.5 0 1.2 1 200 1

1130 1 0.5 0 0.5 0 0.673 1 272 1

9920 1 0.5 0 0.5 0 2.32 1 291 1

1500 1 0.5 0 0.5 0 1.65 1 591 1

3430 1 0.5 0 0.5 0 2.05 1 187 1

7930 1 0.5 0 0.5 0 10.5 1 501 1

1380 1 0.5 0 0.5 0 2.71 1 15.6 1

3690 1 0.5 0 0.5 0 1.62 1 313 1

1770 1 0.5 0 0.5 0 1.12 1 31.3 1

5400 1 0.5 0 0.5 0 1.19 1 67.7 1

1710 1 0.171 1 0.205 1 0.949 1 232 1

1270 1 0.5 0 0.5 0 0.867 1 208 1

8470 1 0.5 0 0.5 0 3.89 1 1250 1

1500 1 0.5 0 0.5 0 1.64 1 124 1

2890 1 0.21 1 0.25 1 7.69 1 331 1

4080 1 0.018 1 0.012 1 1.2 0 136 1

6590 1 8.73 1 57.9 1

1900 1 1.06 0 25 1

2200 1 0.847 1 43.6 1

1610 1 1.63 1 122 1

2360 1 2.19 1 60.9 1

6090 1 2.07 1 118 1

1280 1 1.12 1 11.1 1

1540 1 1.38 1 17.4 1

3180 1 1.17 0 64.5 1

1370 1 1.59 1 12.6 1

1340 1 1.41 1 11.6 1

1720 1 1.52 1 23.2 1

6160 1 3 1 803 1

8730 1 3 1 148 1



Benzo(a)anD_Benzo(aBenzo(a)pyD_Benzo(aBenzo(b)fluD_Benzo(bBenzo(g,h, D_Benzo(gCalcium D_Calcium

0.48 1 0.47 1 0.59 1 0.24 1 1550 1

0.42 0 0.42 0 0.42 0 0.42 0 9550 1

0.37 0 0.37 0 0.37 0 0.37 0 448 1

0.16 1 0.23 1 0.38 1 0.11 1 1520 1

0.43 0 0.43 0 0.43 0 0.43 0 2240 1

0.38 0 0.38 0 0.098 1 0.38 0 1170 1

0.37 0 0.057 1 0.085 1 0.37 0 1180 1

0.69 0 0.69 0 0.69 0 0.69 0 1010 1

0.07 0 0.42 0 0.42 0 0.42 0 1780 1

0.096 1 0.12 1 0.18 1 0.44 0 1370 1

0.38 0 0.38 0 0.38 0 0.38 0 530 1

0.0402 0 0.0402 0 0.0182 1 0.0402 0 570 1

0.0487 0 0.0487 0 0.0487 0 0.0487 0 709 1

0.0386 0 0.0386 0 0.0386 0 0.0386 0 2820 1

0.0381 0 0.0381 0 0.0381 0 0.0381 0 597 1

0.0411 0 0.0411 0 0.0411 0 0.0411 0 1140 1

0.0399 0 0.0399 0 0.0399 0 0.0399 0 1630 1

0.0376 0 0.0376 0 0.0376 0 0.0376 0 581 1

0.037 0 0.037 0 0.037 0 0.037 0 1040 1

0.0237 1 0.0322 1 0.0504 1 0.0193 1 600 1

0.039 0 0.0285 1 0.0496 1 0.0205 1 1590 1

0.0384 0 0.0384 0 0.0174 1 0.0384 0 780 1

0.059 1 0.0622 1 0.102 1 0.0412 1 606 1

0.0395 0 0.0135 1 0.0204 1 0.0395 0 1720 1

0.0385 0 0.0385 0 0.025 1 0.0385 0 737 1

0.0415 0 0.0415 0 0.0415 0 0.0415 0 1070 1

0.0378 0 0.0378 0 0.0378 0 0.0378 0 1390 1

0.0372 0 0.0372 0 0.0372 0 0.0372 0 519 1

0.037 0 0.037 0 0.037 0 0.037 0 548 1

0.0394 0 0.0394 0 0.0394 0 0.0394 0 1070 1

0.0382 0 0.0382 0 0.0382 0 0.0382 0 728 1

0.0429 0 0.0429 0 0.0429 0 0.0429 0 404 1

0.039 0 0.039 0 0.039 0 0.039 0 1740 1

0.0411 0 0.0411 0 0.0411 0 0.0411 0 557 1

0.0407 0 0.0407 0 0.0407 0 0.0407 0 724 1

0.0387 0 0.0387 0 0.0387 0 0.0387 0 653 1

0.0376 0 0.0376 0 0.0376 0 0.0376 0 563 1

0.0392 0 0.0392 0 0.0166 1 0.0392 0 471 1

0.2 1 0.19 1 0.19 1 0.12 1 532 1

0.38 0 0.38 0 0.38 0 0.38 0 1410 1

1830 1



Chloride D_ChlorideChromium D_ChromiuChrysene D_ChrysenCobalt D_Cobalt Copper D_Copper

155 1 4.7 1 0.56 1 5.5 1 8.7 1

1.42 1 5.6 1 0.42 0 6.5 1 7.8 1

9.37 1 11.2 1 0.37 0 1.1 0 1.3 1

2.71 1 8.2 1 0.22 1 8.2 1 8 1

62.1 1 9.5 1 0.43 0 4.7 1 9.9 1

201 1 6.8 1 0.059 1 3.1 1 5.7 1

3.12 1 3.4 1 0.061 1 1.6 1 7.7 1

11.8 1 3.1 1 0.69 0 1.7 1 3.7 1

7.89 0 9.1 1 0.1 0 7.1 1 8.8 1

14.4 1 5.3 1 0.12 1 3.2 1 5.4 1

23.7 1 439 1 0.38 0 1.2 1 2.4 1

2.47 0 17 1 0.0402 0 1600 1 11000 1

9.17 0 2.22 1 0.0487 0 0.717 1 1.89 1

16.9 1 11.4 1 0.0386 0 5.37 1 15.3 1

5.1 0 10.1 1 0.0381 0 1.01 1 2.34 1

11.3 0 4.47 1 0.0411 0 3.48 1 3.14 1

9.64 0 9.3 1 0.0399 0 1.05 1 2.93 1

4.09 0 1.23 1 0.0376 0 0.491 1 1.65 1

34 1 3.87 1 0.037 0 4.11 1 3.06 1

27.6 1 13.3 1 0.0162 1 0.612 1 1.87 1

4.58 0 7.95 1 0.039 0 4.06 1 12.7 1

7.63 0 2.92 1 0.0384 0 1.03 1 1.84 1

85.5 1 2.27 1 0.0571 1 0.689 1 1.67 1

13.3 0 7.89 1 0.0395 0 5.36 1 7.37 1

35.8 1 1.61 1 0.0385 0 0.789 1 1.33 1

24 1 3.07 1 0.0415 0 1.18 1 2.32 1

3.77 0 4.18 1 0.0378 0 4.66 1 3.19 1

0.85 1 3.12 1 0.0372 0 0.556 1 1.9 1

2.9 1 3.04 1 0.037 0 0.815 1 1.95 1

4.4 1 0.0394 0 2.54 1 4.26 1

2.55 1 0.0382 0 0.676 1 1.55 1

2.71 1 0.0429 0 0.499 1 1.56 1

8.09 1 0.039 0 3.62 1 4.65 1

1.36 1 0.0411 0 0.513 1 1.6 1

2.36 1 0.0407 0 0.723 1 1.83 1

2.15 1 0.0387 0 1.42 1 2.57 1

2.47 1 0.0376 0 0.546 1 4.49 1

1.14 1 0.0392 0 0.487 1 1.35 1

1.86 1 0.21 1 0.69 1 1.38 1

8.2 1 0.38 0 6 1 7 1

8.9 1 4.2 1 5.4 1



FluorantheD_FluorantFluoride D_FluorideHMX D_HMX Indeno(1,2D_Indeno( Lead D_Lead

1.1 1 8.4 1 0.167 0 0.26 1 20.4 1

0.42 0 1.66 1 0.26 1 0.42 0 10.9 1

0.37 0 4.22 1 0.164 0 0.37 0 1.2 1

0.39 1 0.877 1 0.165 0 0.1 1 13.5 1

0.43 0 16.2 1 0.169 0 0.43 0 51.7 1

0.1 1 3.89 1 0.165 0 0.38 0 24.7 1

0.13 1 0.976 1 0.165 0 0.37 0 11.4 1

0.69 0 2.37 1 0.165 0 0.69 0 7.1 1

0.17 0 1.19 0 0.167 0 0.42 0 26.3 1

0.25 1 2.12 1 0.166 0 0.44 0 16.9 1

0.38 0 1.78 1 0.165 0 0.38 0 2 1

0.0402 0 1.49 1 0.5 0 0.0402 0 1.8 1

0.0264 1 2.37 1 0.5 0 0.0487 0 3.08 1

0.0386 0 9.94 1 0.5 0 0.0386 0 29.3 1

0.0381 0 1.46 1 0.5 0 0.0381 0 5.59 1

0.0411 0 17.1 1 0.855 1 0.0411 0 10.1 1

0.0399 0 5.62 1 0.5 0 0.0399 0 15.3 1

0.0376 0 1.11 0 0.5 0 0.0376 0 1.98 1

0.037 0 1.75 1 0.5 0 0.037 0 16.7 1

0.0258 1 11 1 0.5 0 0.0184 1 2.37 1

0.039 0 1.63 1 0.5 0 0.0199 1 14.4 1

0.0384 0 1.4 1 42.5 1 0.0384 0 3.3 1

0.126 1 5.51 1 1.2 1 0.0356 1 2.11 1

0.0395 0 1.24 0 1.23 1 0.0395 0 26.4 1

0.0126 1 1.41 1 0.2 1 0.0385 0 4.03 1

0.0415 0 2.02 1 0.5 0 0.0415 0 5.45 1

0.0378 0 1.34 1 45 1 0.0378 0 11.3 1

0.0372 0 1.1 1 2.6 1 0.0372 0 4.02 1

0.037 0 9.7 1 0.037 0 3.06 1

0.0394 0 0.0394 0 6.58 1

0.0382 0 0.0382 0 2.62 1

0.0179 1 0.0429 0 1.71 1

0.039 0 0.039 0 21.7 1

0.0411 0 0.0411 0 1.71 1

0.0407 0 0.0407 0 2.41 1

0.0387 0 0.0387 0 5.29 1

0.0376 0 0.0376 0 1.93 1

0.0392 0 0.0392 0 2.04 1

0.59 1 0.076 1 2.08 1

0.38 0 0.38 0 35 1

10.4 1



ManganeseD_ManganMethyleneD_MethyleNickel D_Nickel Nitrate D_Nitrate Phenanthr D_Phenant

418 1 0.003 0 3.5 1 1.21 0 0.72 1

454 1 0.002 0 5.2 1 1.46 0 0.42 0

87.9 1 0.003 0 1.7 1 1.16 0 0.37 0

457 1 0.003 0 4.9 1 1.63 1 0.34 1

309 1 0.00604 0 6.6 1 1.23 0 0.43 0

260 1 0.0073 0 4.3 1 1.2 0 0.087 1

166 1 0.00292 1 2.3 1 2.27 1 0.1 1

156 1 0.00572 0 1.9 1 1.11 0 0.69 0

554 1 0.00438 1 5.9 1 1.45 1 0.12 0

235 1 0.00599 0 4.7 1 1.05 0 0.19 1

85.6 1 0.00564 0 9.6 1 1.03 0 0.38 0

57 1 0.00559 0 2100 1 1.76 1 0.0402 0

197 1 0.00599 0 0.556 1 1.13 0 0.0192 1

416 1 0.00586 0 7.31 1 1.14 0 0.0386 0

229 1 0.00577 0 2.53 1 1.31 0 0.0381 0

278 1 0.00589 0 3.25 1 1.14 0 0.0411 0

167 1 0.00284 1 3.55 1 1.11 0 0.0399 0

305 1 0.00578 0 1.51 1 1.11 0 0.0376 0

533 1 0.00623 0 2.95 1 1.18 0 0.037 0

257 1 0.00568 0 1.51 1 1.15 0 0.0398 0

253 1 0.00558 0 3.33 1 1.31 0 0.039 0

187 1 0.00259 1 1.42 1 1.17 0 0.0384 0

208 1 0.00408 1 1.26 1 1.24 0 0.073 1

332 1 0.00574 0 6.37 1 1.64 1 0.0395 0

203 1 0.00644 0 1.09 1 1.16 0 0.0127 1

251 1 0.00585 0 1.94 1 1.13 0 0.0415 0

702 1 0.00619 0 0.496 1 0.987 0 0.0378 0

119 1 0.00612 0 1.8 1 0.77 1 0.0372 0

272 1 0.0058 0 0.425 1 0.15 1 0.037 0

163 1 0.00564 0 3.98 1 0.0394 0

185 1 0.00589 0 1.35 1 0.0382 0

120 1 0.0057 0 1.27 1 0.0429 0

288 1 0.0056 1 6.18 1 0.039 0

237 1 1.11 1 0.0411 0

281 1 1.26 1 0.0407 0

235 1 0.376 1 0.0387 0

255 1 0.881 1 0.0376 0

254 1 0.778 1 0.0392 0

237 1 0.986 1 0.45 1

316 1 0.38 0

269 1



Pyrene D_Pyrene RDX D_RDX Silver D_Silver Thallium D_ThalliumTrinitrotoluD_Trinitrot

0.89 1 0.175 0 0.58 0 0.3 0 0.09 0

0.42 0 0.174 0 0.64 0 0.3 0 0.321 1

0.37 0 0.173 0 0.56 0 0.27 0 0.141 1

0.77 1 0.164 0 0.6 0 0.3 0 0.08 0

0.075 1 0.168 0 0.63 0 0.32 0 0.127 1

0.18 1 0.164 0 0.55 0 0.28 0 0.169 1

0.16 1 0.164 0 0.55 0 0.29 0 0.079 0

0.69 0 0.163 0 0.51 0 0.26 0 0.079 0

0.18 0 0.176 0 0.62 0 0.31 0 0.09 0

0.24 1 0.174 0 0.65 0 0.32 0 0.195 1

0.38 0 0.173 0 0.57 0 0.28 0 0.089 0

0.0402 0 0.5 0 8.6 1 1.3 0 0.5 0

0.0264 1 0.5 0 0.506 0 0.213 0 0.5 0

0.0386 0 0.5 0 0.723 0 0.287 0 0.5 0

0.0381 0 0.5 0 0.372 1 0.169 1 0.5 0

0.0411 0 1.02 1 0.536 1 0.306 1 0.5 0

0.0399 0 0.5 0 0.586 1 0.351 1 0.5 0

0.0376 0 0.5 0 0.599 0 0.228 0 0.5 0

0.037 0 0.5 0 0.746 1 0.126 1 0.5 0

0.0178 1 0.5 0 0.311 1 0.113 0 0.5 0

0.039 0 0.5 0 0.53 0 0.0987 0 0.5 0

0.0384 0 25.1 1 0.492 0 0.0838 0 0.124 1

0.0862 1 1.64 1 0.552 0 0.215 0 0.5 0

0.0395 0 1.18 1 0.54 0 0.204 0 0.5 0

0.0127 1 0.5 0 0.533 0 0.167 0 0.5 0

0.0415 0 380 1 0.527 0 0.629 1 0.44 1

0.0378 0 3.6 1 0.595 0 0.241 0 0.0082 1

0.0372 0 0.545 0 0.214 0

0.037 0 0.556 0 0.213 0

0.0394 0 0.552 0 0.218 0

0.0382 0 0.587 0 0.154 0

0.0169 1 0.549 0 0.118 0

0.039 0 0.644 0 0.157 0

0.0411 0 0.578 0 0.228 0

0.0407 0 167 1 0.236 0

0.0387 0 0.592 0 0.233 0

0.0376 0 0.58 0 0.223 0

0.0392 0 0.558 0 0.219 0

0.45 1 0.557 0 0.112 0

0.38 0 0.033 1 0.2 1

0.027 1 0.23 0



Vanadium D_VanadiuZinc D_Zinc

20.8 1 103 1

17.9 1 474 1

1.1 0 22.9 1

16.8 1 72.4 1

20.1 1 95.4 1

13.5 1 35.4 1

10.5 1 27.3 1

9.9 1 23.6 1

18.2 1 77.7 1

10 1 41.8 1

3 1 9.3 1

1.7 1 4400 1

3.47 1 33.9 1

24 1 218 1

4.09 1 64.5 1

12.7 1 25.9 1

9.98 1 30.3 1

1.47 1 37.2 1

19.9 1 24.2 1

2.4 1 33.1 1

21.6 1 24.5 1

4.33 1 33.1 1

3.41 1 31.7 1

23.3 1 56.3 1

4.05 1 36.8 1

5.44 1 47.2 1

11.4 1 22.6 1

5.42 1 24.5 1

3.89 1 29.7 1

15.5 1 20.3 1

4.08 1 34 1

3.9 1 21.8 1

14.9 1 24.6 1

1.85 1 33.5 1

2.82 1 30.1 1

5.83 1 19.9 1

1.76 1 29 1

1.41 1 22.8 1

3.24 1 29.3 1

18.2 1 60.6 1

17.5 1 273 1



Aluminum D_AluminuAnthraceneD_Anthrac Barium D_Barium Benzo(a)anD_Benzo(aBenzo(a)pyD_Benzo(a

7670 1 0.00963 1 103 1 0.0369 1 0.0342 1

5960 1 0.0401 0 54 1 0.0401 0 0.0401 0

9650 1 0.0221 1 118 1 0.147 1 0.17 1

8730 1 0.0376 1 115 1 0.0685 1 0.0595 1

6270 1 0.0388 1 64.4 1 0.134 1 0.126 1

4440 1 0.0393 0 56.2 1 0.0393 0 0.0393 0

3250 1 0.0708 1 47.6 1 0.404 1 0.444 1

3800 1 0.0399 0 74.8 1 0.0399 0 0.0399 0



Benzo(b)fluD_Benzo(bBenzo(g,h, D_Benzo(gBenzo(k)fluD_Benzo(k Chrysene D_ChrysenCobalt D_Cobalt

0.0398 1 0.0228 1 0.0176 1 0.0373 1 2.86 1

0.0401 0 0.0401 0 0.0401 0 0.0401 0 4.17 1

0.215 1 0.126 1 0.0915 1 0.178 1 3.28 1

0.0665 1 0.0355 1 0.0299 1 0.0654 1 2.95 1

0.17 1 0.0783 1 0.0708 1 0.156 1 2.54 1

0.0393 0 0.0393 0 0.0393 0 0.0393 0 2.47 1

0.698 1 0.257 1 0.262 1 0.541 1 2.05 1

0.0141 1 0.0399 0 0.0399 0 0.0399 0 0.592 1



FluorantheD_FluorantFluoride D_FluorideIndeno(1,2D_Indeno( Lead D_Lead Nitrate D_Nitrate

0.0774 1 1.43 1 0.0184 1 14 1 1.22 0

0.0129 1 8.28 1 0.0401 0 11.6 1 1.29 1

0.319 1 2.19 1 0.104 1 27.1 1 1.24 0

0.161 1 4.62 1 0.03 1 12.5 1 1.42 1

0.356 1 1.2 1 0.0706 1 25.6 1 1.14 0

0.0393 0 8.67 1 0.0393 0 5.48 1 1.35 1

1.16 1 1.69 1 0.25 1 19.7 1 1.32 1

0.0214 1 13.1 1 0.0399 0 3.2 1 1.36 1



Phenanthr D_PhenantPyrene D_Pyrene Zinc D_Zinc

0.0444 1 0.0664 1 29.1 1

0.0401 0 0.0401 0 20.3 1

0.112 1 0.262 1 39.2 1

0.141 1 0.136 1 34 1

0.224 1 0.268 1 47.5 1

0.0393 0 0.0393 0 30.7 1

0.574 1 0.98 1 50.3 1

0.0399 0 0.0174 1 14.5 0



Aluminum D_AluminuAnthraceneD_Anthrac Arsenic D_Arsenic Barium D_Barium Benzo(a)anD_Benzo(a

4640 1 0.0363 0 0.658 1 88.6 1 0.0363 0

2280 1 0.151 0 0.763 1 40.7 1 0.151 0

5510 1 0.481 1 1.89 1 86.6 1 1.25 1

12700 1 0.163 0 5.25 1 89.3 1 0.163 0

4880 1 0.0398 0 1.62 1 144 1 0.0398 0

6020 1 0.089 1 2.4 1 119 1 0.28 1

7540 1 0.081 1 2.3 1 111 1 0.28 1

4130 1 0.064 1 1.8 1 56.7 1 0.2 1

6850 1 0.061 1 2.7 1 116 1 0.27 1

3270 1 0.36 0 0.72 1 77.5 1 0.36 0

3730 1 0.36 0 0.94 1 78.4 1 0.36 0

6360 1 0.42 0 5 1 90.6 1 0.42 0

6210 1 0.053 1 2.1 1 109 1 0.14 1

9080 1 0.42 0 2.4 1 113 1 0.42 0

8360 1 0.45 0 3.4 1 231 1 0.45 0



Benzo(a)pyD_Benzo(aBenzo(b)fluD_Benzo(bBenzo(g,h, D_Benzo(gBenzo(k)fluD_Benzo(k Beryllium D_Beryllium

0.0363 0 0.0363 0 0.0363 0 0.0363 0 0.263 1

0.151 0 0.453 1 0.151 0 0.151 0 0.223 1

1.08 1 2.94 1 0.569 1 0.421 0 0.862 1

0.163 0 0.163 0 0.163 0 0.163 0 1.33 1

0.0398 0 0.0398 0 0.0398 0 0.0398 0 1.35 1

0.26 1 0.28 1 0.11 1 0.28 1 0.56 1

0.27 1 0.25 1 0.12 1 0.28 1 0.65 1

0.18 1 0.17 1 0.12 1 0.22 1 0.34 1

0.25 1 0.24 1 0.14 1 0.28 1 0.65 1

0.36 0 0.36 0 0.36 0 0.36 0 0.26 1

0.36 0 0.36 0 0.36 0 0.36 0 0.31 1

0.42 0 0.42 0 0.42 0 0.42 0 0.79 1

0.12 1 0.13 1 0.07 1 0.15 1 0.55 1

0.42 0 0.42 0 0.42 0 0.42 0 0.91 1

0.45 0 0.45 0 0.45 0 0.45 0 0.99 1



Cadmium D_CadmiumCalcium D_Calcium Chloride D_ChlorideChromium D_ChromiuChrysene D_Chrysen

0.544 0 4920 1 2.46 0 6.99 1 0.0363 0

0.566 0 1320 1 9.86 1 5.12 1 0.151 0

1.4 1 1990 1 4.92 1 8.5 1 1.41 1

0.595 0 3320 1 6.39 1 11.4 1 0.163 0

0.588 0 1280 1 5.38 1 3.79 1 0.0398 0

0.9 1 1800 1 67.3 1 13.5 1 0.32 1

2 1 1980 1 50.7 1 10.6 1 0.32 1

0.23 1 6330 1 33.4 1 5.6 1 0.22 1

0.069 1 1780 1 1.6 1 6.3 1 0.29 1

0.042 1 2320 1 1.2 1 4.5 1 0.36 0

0.045 1 2850 1 2 1 4.6 1 0.36 0

0.047 1 1500 1 1.2 1 9 1 0.42 0

0.95 1 2120 1 20 1 8.1 1 0.16 1

0.06 1 2080 1 4 0 7.5 1 0.42 0

0.08 1 1690 1 111 1 7.3 1 0.45 0



Cobalt D_Cobalt Copper D_Copper FluorantheD_FluorantFluoride D_FluorideIndeno(1,2D_Indeno(

5.43 1 8.69 1 0.0145 1 0.937 1 0.0363 0

1.85 1 5.87 1 0.0638 1 0.44 1 0.151 0

3.09 1 10.7 1 3.06 1 1.27 0 0.293 1

8.33 1 8.2 1 0.0517 1 2.43 1 0.163 0

1.85 1 4.52 1 0.0398 0 0.88 1 0.0398 0

3.7 1 13.1 1 0.74 1 2.3 1 0.081 1

3.3 1 14.8 1 0.73 1 2.7 1 0.1 1

4.2 1 12.4 1 0.49 1 0.93 1 0.082 1

5.2 1 6 1 0.54 1 1.4 1 0.11 1

3.1 1 4.4 0 0.36 0 0.46 1 0.36 0

2.9 1 5 1 0.048 1 0.65 1 0.36 0

6.7 1 4.4 0 0.42 0 2.1 1 0.42 0

4.2 1 10.4 1 0.38 1 2.6 1 0.053 1

5.3 1 8.2 1 0.42 0 0.75 1 0.42 0

8 1 10.3 1 0.45 0 1.3 1 0.45 0



Lead D_Lead MagnesiumD_MagnesManganeseD_ManganNickel D_Nickel Nitrate D_Nitrate

4.58 1 3160 1 262 1 5.31 1 1.08 0

8.72 1 963 1 141 1 5.65 1 1.14 0

33.6 1 1290 1 231 1 13.8 1 1.27 0

26.2 1 2230 1 351 1 14.8 1 1.71 1

7.14 1 1130 1 125 1 8.91 1 1.2 0

84.4 1 1190 1 251 1 8 1 0.26 0

61.7 1 1350 1 180 1 7.7 1 0.32 0

17.7 1 1040 1 180 1 4.7 1 0.094 1

16.9 1 1160 1 322 1 6 1 0.28 1

3.9 1 1310 1 180 1 4.7 1 0.087 1

5.8 1 1270 1 187 1 4.8 1 0.2 1

15 1 1180 1 321 1 5.5 1 0.3 1

26.7 1 1330 1 247 1 8.1 1 0.25 1

13.3 1 1570 1 367 1 0.36 1

22.7 1 1570 1 742 1 0.22 1



Phenanthr D_PhenantPyrene D_Pyrene Selenium D_SeleniumSodium D_Sodium Zinc D_Zinc

0.0363 0 0.0128 1 1.07 0 200 1 27.1 1

0.151 0 0.0728 1 1.12 0 163 1 21.1 1

2.39 1 3.14 1 1.22 0 105 0 58.4 1

0.163 0 0.0545 1 1.22 0 162 1 31.8 1

0.0398 0 0.0398 0 1.14 0 68.7 0 13.1 1

0.5 1 0.58 1 0.75 1 489 1 62.3 1

0.45 1 0.59 1 0.81 1 400 1 81.8 1

0.29 1 0.41 1 0.82 1 132 0 107 1

0.29 1 0.47 1 0.7 1 105 0 29.4 1

0.36 0 0.36 0 0.44 1 71.5 0 16.8 1

0.36 0 0.04 1 0.6 1 74.3 0 17.8 1

0.42 0 0.42 0 1 1 67.5 0 17.2 1

0.27 1 0.3 1 0.91 1 287 0 191 1

0.42 0 0.42 0 0.87 1 48.4 0 25.2 1

0.45 0 0.45 0 0.98 1 219 0 26.7 1



AcenaphthD_AcenaphAluminum D_AluminuAnthraceneD_Anthrac Arsenic D_Arsenic Barium D_Barium

0.044 0 15500 1 0.044 0 2.81 1 153 1

0.0363 0 4640 1 0.0363 0 0.658 1 88.6 1

0.151 0 2280 1 0.151 0 0.763 1 40.7 1

0.378 1 5510 1 0.481 1 1.89 1 86.6 1

0.399 1 6460 1 0.567 1 1.03 1 142 1

0.163 0 12700 1 0.163 0 5.25 1 89.3 1

0.0381 0 8030 1 0.0381 0 1.34 1 141 1

0.0398 0 4880 1 0.0398 0 1.62 1 144 1

0.0532 0 7810 1 0.0372 1 2.34 1 85.2 1

0.0243 1 8510 1 0.0479 1 2.54 1 114 1

0.0406 0 12100 1 0.014 1 2.39 1 122 1

0.122 1 7680 1 0.2 1 2.91 1 111 1

0.066 1 6020 1 0.089 1 2.4 1 119 1

0.062 1 7540 1 0.081 1 2.3 1 111 1

0.041 1 4130 1 0.064 1 1.8 1 56.7 1

0.37 0 6850 1 0.061 1 2.7 1 116 1

0.36 0 3270 1 0.36 0 0.72 1 77.5 1

0.36 0 3730 1 0.36 0 0.94 1 78.4 1

0.42 0 6360 1 0.42 0 5 1 90.6 1

0.47 0 6210 1 0.053 1 2.1 1 109 1

0.42 0 9080 1 0.42 0 2.4 1 113 1

0.45 0 8360 1 0.45 0 3.4 1 231 1



Benzo(a)anD_Benzo(aBenzo(a)pyD_Benzo(aBenzo(b)fluD_Benzo(bBenzo(g,h, D_Benzo(gBenzo(k)fluD_Benzo(k

0.044 0 0.044 0 0.044 0 0.044 0 0.044 0

0.0363 0 0.0363 0 0.0363 0 0.0363 0 0.0363 0

0.151 0 0.151 0 0.453 1 0.151 0 0.151 0

1.25 1 1.08 1 2.94 1 0.569 1 0.421 0

0.917 1 0.817 1 1.44 1 0.32 1 0.0785 0

0.163 0 0.163 0 0.163 0 0.163 0 0.163 0

0.0381 0 0.0381 0 0.0381 0 0.0381 0 0.0381 0

0.0398 0 0.0398 0 0.0398 0 0.0398 0 0.0398 0

0.107 1 0.101 1 0.142 1 0.086 1 0.0532 0

0.119 1 0.151 1 0.214 1 0.14 1 0.0401 0

0.0406 0 0.0546 1 0.0849 1 0.036 1 0.0406 0

0.301 1 0.241 1 0.358 1 0.162 1 0.0399 0

0.28 1 0.26 1 0.28 1 0.11 1 0.28 1

0.28 1 0.27 1 0.25 1 0.12 1 0.28 1

0.2 1 0.18 1 0.17 1 0.12 1 0.22 1

0.27 1 0.25 1 0.24 1 0.14 1 0.28 1

0.36 0 0.36 0 0.36 0 0.36 0 0.36 0

0.36 0 0.36 0 0.36 0 0.36 0 0.36 0

0.42 0 0.42 0 0.42 0 0.42 0 0.42 0

0.14 1 0.12 1 0.13 1 0.07 1 0.15 1

0.42 0 0.42 0 0.42 0 0.42 0 0.42 0

0.45 0 0.45 0 0.45 0 0.45 0 0.45 0



Beryllium D_BerylliumCadmium D_CadmiumCalcium D_Calcium Chloride D_ChlorideChromium D_Chromiu

1.42 1 0.659 0 3640 1 250 0 12.4 1

0.263 1 0.544 0 4920 1 2.46 0 6.99 1

0.223 1 0.566 0 1320 1 9.86 1 5.12 1

0.862 1 1.4 1 1990 1 4.92 1 8.5 1

0.918 1 0.569 0 2000 1 3.24 1 5.81 1

1.33 1 0.595 0 3320 1 6.39 1 11.4 1

1.28 1 0.545 0 3800 1 7 1 11.4 1

1.35 1 0.588 0 1280 1 5.38 1 3.79 1

0.832 1 0.798 0 4020 1 151 1 6.01 1

0.961 1 0.509 0 5230 1 79.3 1 7.67 1

1.16 1 0.538 0 9920 1 57.5 1 11.1 1

0.564 1 0.584 0 16400 1 380 1 10.8 1

0.56 1 0.9 1 1800 1 67.3 1 13.5 1

0.65 1 2 1 1980 1 50.7 1 10.6 1

0.34 1 0.23 1 6330 1 33.4 1 5.6 1

0.65 1 0.069 1 1780 1 1.6 1 6.3 1

0.26 1 0.042 1 2320 1 1.2 1 4.5 1

0.31 1 0.045 1 2850 1 2 1 4.6 1

0.79 1 0.047 1 1500 1 1.2 1 9 1

0.55 1 0.95 1 2120 1 20 1 8.1 1

0.91 1 0.06 1 2080 1 4 0 7.5 1

0.99 1 0.08 1 1690 1 111 1 7.3 1



Chrysene D_ChrysenCobalt D_Cobalt Copper D_Copper FluorantheD_FluorantFluorene D_Fluorene

0.044 0 6.79 1 9.18 1 0.0412 1 0.044 0

0.0363 0 5.43 1 8.69 1 0.0145 1 0.0363 0

0.151 0 1.85 1 5.87 1 0.0638 1 0.151 0

1.41 1 3.09 1 10.7 1 3.06 1 0.318 1

0.958 1 2.89 1 10.8 1 2.36 1 0.371 1

0.163 0 8.33 1 8.2 1 0.0517 1 0.163 0

0.0381 0 4.22 1 6.63 1 0.0381 0 0.0381 0

0.0398 0 1.85 1 4.52 1 0.0398 0 0.0398 0

0.0983 1 37.5 1 6.3 1 0.198 1 0.0532 0

0.123 1 32.7 1 9.29 1 0.22 1 0.0179 1

0.0625 1 4.42 1 13 1 0.101 1 0.0406 0

0.245 1 3.62 1 23.8 1 0.649 1 0.116 1

0.32 1 3.7 1 13.1 1 0.74 1 0.059 1

0.32 1 3.3 1 14.8 1 0.73 1 0.51 0

0.22 1 4.2 1 12.4 1 0.49 1 0.036 1

0.29 1 5.2 1 6 1 0.54 1 0.37 0

0.36 0 3.1 1 4.4 0 0.36 0 0.36 0

0.36 0 2.9 1 5 1 0.048 1 0.36 0

0.42 0 6.7 1 4.4 0 0.42 0 0.42 0

0.16 1 4.2 1 10.4 1 0.38 1 0.47 0

0.42 0 5.3 1 8.2 1 0.42 0 0.42 0

0.45 0 8 1 10.3 1 0.45 0 0.45 0



Fluoride D_FluorideIndeno(1,2D_Indeno( Lead D_Lead MagnesiumD_MagnesManganeseD_Mangan

2.43 1 0.044 0 16 1 2460 1 371 1

0.937 1 0.0363 0 4.58 1 3160 1 262 1

0.44 1 0.151 0 8.72 1 963 1 141 1

1.27 0 0.293 1 33.6 1 1290 1 231 1

1.18 0 0.238 1 8.23 1 1200 1 232 1

2.43 1 0.163 0 26.2 1 2230 1 351 1

7.06 1 0.0381 0 9.63 1 1890 1 293 1

0.88 1 0.0398 0 7.14 1 1130 1 125 1

3.98 1 0.0749 1 10.5 1 1100 1 209 1

4.1 1 0.118 1 12.5 1 1390 1 287 1

2.92 1 0.0334 1 14.7 1 1670 1 319 1

1.33 1 0.14 1 10.5 1 1390 1 203 1

2.3 1 0.081 1 84.4 1 1190 1 251 1

2.7 1 0.1 1 61.7 1 1350 1 180 1

0.93 1 0.082 1 17.7 1 1040 1 180 1

1.4 1 0.11 1 16.9 1 1160 1 322 1

0.46 1 0.36 0 3.9 1 1310 1 180 1

0.65 1 0.36 0 5.8 1 1270 1 187 1

2.1 1 0.42 0 15 1 1180 1 321 1

2.6 1 0.053 1 26.7 1 1330 1 247 1

0.75 1 0.42 0 13.3 1 1570 1 367 1

1.3 1 0.45 0 22.7 1 1570 1 742 1



Nickel D_Nickel Nitrate D_Nitrate Phenanthr D_PhenantPyrene D_Pyrene Selenium D_Selenium

12 1 1.27 0 0.0298 1 0.0417 1 1.27 0

5.31 1 1.08 0 0.0363 0 0.0128 1 1.07 0

5.65 1 1.14 0 0.151 0 0.0728 1 1.12 0

13.8 1 1.27 0 2.39 1 3.14 1 1.22 0

7.31 1 1.18 0 2.21 1 2.3 1 1.13 0

14.8 1 1.71 1 0.163 0 0.0545 1 1.22 0

5.65 1 1.14 0 0.0381 0 0.0381 0 1.12 0

8.91 1 1.2 0 0.0398 0 0.0398 0 1.14 0

12.2 1 2.2 1 0.129 1 0.177 1 1.43 0

8.63 1 1.77 1 0.165 1 0.205 1 1.1 0

11.9 1 1.43 1 0.0474 1 0.0932 1 1.15 0

7.4 1 1.76 1 0.614 1 0.56 1 1.2 0

8 1 0.26 0 0.5 1 0.58 1 0.75 1

7.7 1 0.32 0 0.45 1 0.59 1 0.81 1

4.7 1 0.094 1 0.29 1 0.41 1 0.82 1

6 1 0.28 1 0.29 1 0.47 1 0.7 1

4.7 1 0.087 1 0.36 0 0.36 0 0.44 1

4.8 1 0.2 1 0.36 0 0.04 1 0.6 1

5.5 1 0.3 1 0.42 0 0.42 0 1 1

8.1 1 0.25 1 0.27 1 0.3 1 0.91 1

0.36 1 0.42 0 0.42 0 0.87 1

0.22 1 0.45 0 0.45 0 0.98 1



Sodium D_Sodium Uranium‐2D_UraniumZinc D_Zinc

160 1 0.0719 1 161 1

200 1 0.0278 0 27.1 1

163 1 0.0714 1 21.1 1

105 0 0.0952 1 58.4 1

169 1 0.044 0 28.2 1

162 1 0.0591 0 31.8 1

320 1 0.0687 1 31 1

68.7 0 0.0535 1 13.1 1

277 0 0.0863 1 25.9 1

1100 1 0.0403 0 28.4 1

389 1 0.067 1 29.6 1

629 1 0.0656 1 34.1 1

489 1 0.074 1 62.3 1

400 1 0.0113 0 81.8 1

132 0 0.016 0 107 1

105 0 0.0091 0 29.4 1

71.5 0 0.046 0 16.8 1

74.3 0 0.0034 0 17.8 1

67.5 0 0.033 0 17.2 1

287 0 0.032 0 191 1

48.4 0 0.049 0 25.2 1

219 0 0.033 0 26.7 1



AcenaphthD_AcenaphAcetone D_AcetoneAluminum D_AluminuAnthraceneD_Anthrac Antimony D_Antimon

0.044 0 0.00662 0 15500 1 0.044 0 1.32 0

0.0461 0 0.00692 0 14700 1 0.0357 1 1.38 0

0.0363 0 0.00545 0 4640 1 0.0363 0 1.09 0

0.0393 0 0.0059 0 14000 1 0.0393 0 1.17 0

0.151 0 0.00538 0 2280 1 0.151 0 1.13 0

0.0382 0 0.00563 0 5670 1 0.0382 0 1.15 0

0.43 0 0.026 0 2200 1 0.43 0 0.64 0

0.378 1 0.00575 0 5510 1 0.481 1 1.21 0

0.399 1 0.00589 0 6460 1 0.567 1 1.14 0

0.163 0 0.00556 0 12700 1 0.163 0 1.19 0

0.0381 0 0.0055 0 8030 1 0.0381 0 1.09 0

0.37 0 0.00586 0 2270 1 0.37 0 0.15 0

0.0398 0 0.00515 0 4880 1 0.0398 0 1.18 0

0.0377 0 0.0074 1 2650 1 0.0377 0 1.1 0

0.0532 0 0.148 1 7810 1 0.0372 1 1.6 0

0.0422 0 0.00604 0 10900 1 0.0126 1 1.19 0

0.0243 1 0.00614 0 8510 1 0.0479 1 1.02 0

0.0407 0 0.012 1 9600 1 0.0407 0 1.07 0

0.0406 0 0.00457 1 12100 1 0.014 1 1.08 0

0.0696 1 0.0145 1 6740 1 0.117 1 0.972 0

0.122 1 0.0223 1 7680 1 0.2 1 0.945 1

0.0719 1 0.029 0 5440 1 0.131 1 1.12 0

0.066 1 0.027 0 6020 1 0.089 1 0.18 1

0.45 0 0.024 0 6940 1 0.45 0 0.13 1

0.4 0 0.031 0 3150 1 0.4 0 0.13 1

0.062 1 0.025 0 7540 1 0.081 1 0.43 1

0.41 0 0.024 0 5670 1 0.41 0 0.19 1

0.39 0 0.021 0 2710 1 0.39 0 0.094 1

0.041 1 0.024 0 4130 1 0.064 1 0.25 0

0.39 0 0.023 0 11900 1 0.39 0 0.24 0

0.37 0 0.024 0 6850 1 0.061 1 0.26 0

0.4 0 0.022 0 8100 1 0.4 0 0.22 0

0.36 0 0.023 0 3270 1 0.36 0 0.14 0

0.38 0 0.022 0 10100 1 0.38 0 0.21 0

0.36 0 0.025 0 3730 1 0.36 0 0.27 0

0.41 0 0.023 0 9050 1 0.41 0 0.21 0

0.42 0 0.018 0 6360 1 0.42 0 0.089 0

0.39 0 0.028 0 7950 1 0.39 0 0.22 0

0.47 0 6210 1 0.053 1 0.21 0

0.48 0 14400 1 0.48 0 0.26 0

0.42 0 9080 1 0.42 0 0.26 0

0.38 0 10300 1 0.38 0 0.2 0

0.38 0 4450 1 0.38 0 0.15 0

0.45 0 8360 1 0.45 0 0.34 0

0.39 0 2740 1 0.39 0 0.12 0

0.39 0 1690 1 0.39 0 0.086 0



Arsenic D_Arsenic Barium D_Barium Benzo(a)anD_Benzo(aBenzo(a)pyD_Benzo(aBenzo(b)fluD_Benzo(b

2.81 1 153 1 0.044 0 0.044 0 0.044 0

2.42 1 158 1 0.0803 1 0.0786 1 0.0489 1

0.658 1 88.6 1 0.0363 0 0.0363 0 0.0363 0

2.8 1 145 1 0.0393 0 0.0393 0 0.0393 0

0.763 1 40.7 1 0.151 0 0.151 0 0.453 1

0.985 1 24.5 1 0.0382 0 0.0382 0 0.0382 0

1.1 1 37 1 0.43 0 0.43 0 0.43 0

1.89 1 86.6 1 1.25 1 1.08 1 2.94 1

1.03 1 142 1 0.917 1 0.817 1 1.44 1

5.25 1 89.3 1 0.163 0 0.163 0 0.163 0

1.34 1 141 1 0.0381 0 0.0381 0 0.0381 0

1.8 1 139 1 0.37 0 0.37 0 0.37 0

1.62 1 144 1 0.0398 0 0.0398 0 0.0398 0

1.03 1 34.2 1 0.0377 0 0.0377 0 0.0377 0

2.34 1 85.2 1 0.107 1 0.101 1 0.142 1

2.6 0 85.1 1 0.0422 0 0.0206 1 0.033 1

2.54 1 114 1 0.119 1 0.151 1 0.214 1

1.42 1 75 1 0.0235 1 0.0167 1 0.02 1

2.39 1 122 1 0.0406 0 0.0546 1 0.0849 1

0.719 1 77.8 1 0.179 1 0.137 1 0.207 1

2.91 1 111 1 0.301 1 0.241 1 0.358 1

1.06 1 61.3 1 0.214 1 0.168 1 0.246 1

2.4 1 119 1 0.28 1 0.26 1 0.28 1

1.5 1 92.1 1 0.45 0 0.45 0 0.45 0

0.72 1 48.7 1 0.4 0 0.4 0 0.4 0

2.3 1 111 1 0.28 1 0.27 1 0.25 1

1.6 1 123 1 0.41 0 0.41 0 0.41 0

1.8 1 52.2 1 0.39 0 0.39 0 0.39 0

1.8 1 56.7 1 0.2 1 0.18 1 0.17 1

2 1 86.1 1 0.39 0 0.39 0 0.39 0

2.7 1 116 1 0.27 1 0.25 1 0.24 1

2.3 1 166 1 0.4 0 0.4 0 0.4 0

0.72 1 77.5 1 0.36 0 0.36 0 0.36 0

2.7 1 101 1 0.38 0 0.38 0 0.38 0

0.94 1 78.4 1 0.36 0 0.36 0 0.36 0

1.5 1 77.5 1 0.061 1 0.047 1 0.043 1

5 1 90.6 1 0.42 0 0.42 0 0.42 0

2.1 1 146 1 0.39 0 0.39 0 0.39 0

2.1 1 109 1 0.14 1 0.12 1 0.13 1

2.9 1 225 1 0.48 0 0.48 0 0.48 0

2.4 1 113 1 0.42 0 0.42 0 0.42 0

1.8 1 102 1 0.38 0 0.38 0 0.38 0

0.96 1 65.1 1 0.38 0 0.38 0 0.38 0

3.4 1 231 1 0.45 0 0.45 0 0.45 0

1.5 1 29.8 1 0.39 0 0.39 0 0.39 0

1.6 1 25.2 1 0.39 0 0.39 0 0.39 0



Benzo(g,h, D_Benzo(gBenzo(k)fluD_Benzo(k Beryllium D_BerylliumCadmium D_CadmiumCalcium D_Calcium

0.044 0 0.044 0 1.42 1 0.659 0 3640 1

0.044 1 0.0359 1 1.15 1 0.692 0 2840 1

0.0363 0 0.0363 0 0.263 1 0.544 0 4920 1

0.0393 0 0.0393 0 1.02 1 0.583 0 2840 1

0.151 0 0.151 0 0.223 1 0.566 0 1320 1

0.0382 0 0.0382 0 0.726 1 0.573 0 1660 1

0.43 0 0.43 0 0.23 1 0.036 1 830 1

0.569 1 0.421 0 0.862 1 1.4 1 1990 1

0.32 1 0.0785 0 0.918 1 0.569 0 2000 1

0.163 0 0.163 0 1.33 1 0.595 0 3320 1

0.0381 0 0.0381 0 1.28 1 0.545 0 3800 1

0.37 0 0.37 0 0.31 1 0.057 0 696 1

0.0398 0 0.0398 0 1.35 1 0.588 0 1280 1

0.0377 0 0.0377 0 0.491 1 0.551 0 1000 1

0.086 1 0.0532 0 0.832 1 0.798 0 4020 1

0.0178 1 0.0422 0 0.958 1 0.595 0 5060 1

0.14 1 0.0401 0 0.961 1 0.509 0 5230 1

0.0407 0 0.0407 0 1.76 1 0.537 0 2890 1

0.036 1 0.0406 0 1.16 1 0.538 0 9920 1

0.061 1 0.0371 0 0.503 1 0.486 0 2240 1

0.162 1 0.0399 0 0.564 1 0.584 0 16400 1

0.107 1 0.0379 0 0.624 1 0.124 1 2290 1

0.11 1 0.28 1 0.56 1 0.9 1 1800 1

0.45 0 0.45 0 0.55 1 0.091 1 1510 1

0.4 0 0.4 0 0.29 1 0.13 1 1190 1

0.12 1 0.28 1 0.65 1 2 1 1980 1

0.41 0 0.41 0 0.51 1 0.062 0 2240 1

0.39 0 0.39 0 0.32 1 0.027 1 1010 1

0.12 1 0.22 1 0.34 1 0.23 1 6330 1

0.39 0 0.39 0 0.83 1 0.057 1 2650 1

0.14 1 0.28 1 0.65 1 0.069 1 1780 1

0.4 0 0.4 0 0.83 1 0.056 1 2520 1

0.36 0 0.36 0 0.26 1 0.042 1 2320 1

0.38 0 0.38 0 0.82 1 0.034 1 2160 1

0.36 0 0.36 0 0.31 1 0.045 1 2850 1

0.41 0 0.056 1 0.96 1 0.038 1 1840 1

0.42 0 0.42 0 0.79 1 0.047 1 1500 1

0.39 0 0.39 0 0.88 1 0.039 1 2610 1

0.07 1 0.15 1 0.55 1 0.95 1 2120 1

0.48 0 0.48 0 1.4 1 0.098 1 2760 1

0.42 0 0.42 0 0.91 1 0.06 1 2080 1

0.38 0 0.38 0 0.84 1 0.034 1 2020 1

0.38 0 0.38 0 0.41 1 0.058 0 1100 1

0.45 0 0.45 0 0.99 1 0.08 1 1690 1

0.39 0 0.39 0 0.39 1 0.059 0 837 1

0.39 0 0.39 0 0.26 1 0.059 0 965 1



Chloride D_ChlorideChromium D_ChromiuChrysene D_ChrysenCobalt D_Cobalt Copper D_Copper

250 0 12.4 1 0.044 0 6.79 1 9.18 1

102 1 9.74 1 0.072 1 6.89 1 8.18 1

2.46 0 6.99 1 0.0363 0 5.43 1 8.69 1

3.1 0 10 1 0.0393 0 5.14 1 7.89 1

9.86 1 5.12 1 0.151 0 1.85 1 5.87 1

28 1 4.78 1 0.0382 0 0.955 1 3.04 1

161 1 1.8 1 0.43 0 0.85 1 2.1 1

4.92 1 8.5 1 1.41 1 3.09 1 10.7 1

3.24 1 5.81 1 0.958 1 2.89 1 10.8 1

6.39 1 11.4 1 0.163 0 8.33 1 8.2 1

7 1 11.4 1 0.0381 0 4.22 1 6.63 1

32.1 1 2.2 1 0.37 0 1.6 1 1.9 1

5.38 1 3.79 1 0.0398 0 1.85 1 4.52 1

24 1 4.58 1 0.0377 0 0.819 1 2.37 1

151 1 6.01 1 0.0983 1 37.5 1 6.3 1

164 1 5.61 1 0.0422 0 1.33 1 4.21 1

79.3 1 7.67 1 0.123 1 32.7 1 9.29 1

177 1 38.3 1 0.0194 1 3.1 1 13.3 1

57.5 1 11.1 1 0.0625 1 4.42 1 13 1

12.5 1 7.7 1 0.127 1 4.14 1 6.4 1

380 1 10.8 1 0.245 1 3.62 1 23.8 1

71.4 1 6.11 1 0.181 1 2.3 1 5.01 1

67.3 1 13.5 1 0.32 1 3.7 1 13.1 1

65.8 1 5.2 1 0.45 0 2 1 6.7 1

42.2 1 3.9 1 0.4 0 3.6 1 4.1 1

50.7 1 10.6 1 0.32 1 3.3 1 14.8 1

16.8 1 3.8 1 0.41 0 1.3 1 4.5 1

55.8 1 2.3 1 0.39 0 0.82 1 2.8 1

33.4 1 5.6 1 0.22 1 4.2 1 12.4 1

254 1 5.8 1 0.39 0 2.3 1 5.2 1

1.6 1 6.3 1 0.29 1 5.2 1 6 1

6.6 1 7.2 1 0.4 0 5.1 1 6.4 1

1.2 1 4.5 1 0.36 0 3.1 1 4.4 0

1.8 1 7.6 1 0.38 0 3.5 1 5.9 1

2 1 4.6 1 0.36 0 2.9 1 5 1

16.4 1 4.1 1 0.058 1 1.2 1 3.7 0

1.2 1 9 1 0.42 0 6.7 1 4.4 0

5.6 1 8.3 1 0.39 0 4.3 1 6.5 1

20 1 8.1 1 0.16 1 4.2 1 10.4 1

66.5 1 6.8 1 0.48 0 3.7 1 8.2 1

4 0 7.5 1 0.42 0 5.3 1 8.2 1

21.8 1 7 1 0.38 0 3 1 5.9 1

65.7 1 3.7 1 0.38 0 0.88 1 3 1

111 1 7.3 1 0.45 0 8 1 10.3 1

69.5 1 2 1 0.39 0 0.89 1 2.2 1

41.2 1 1.5 1 0.39 0 0.72 1 1.6 1



FluorantheD_FluorantFluorene D_FluoreneFluoride D_FluorideIndeno(1,2D_Indeno( Lead D_Lead

0.0412 1 0.044 0 2.43 1 0.044 0 16 1

0.192 1 0.0164 1 2.78 1 0.176 1 14.8 1

0.0145 1 0.0363 0 0.937 1 0.0363 0 4.58 1

0.0393 0 0.0393 0 8.26 1 0.0393 0 12 1

0.0638 1 0.151 0 0.44 1 0.151 0 8.72 1

0.0382 0 0.0382 0 3.73 1 0.0382 0 3.13 1

0.43 0 0.43 0 1.3 1 0.43 0 4.6 1

3.06 1 0.318 1 1.27 0 0.293 1 33.6 1

2.36 1 0.371 1 1.18 0 0.238 1 8.23 1

0.0517 1 0.163 0 2.43 1 0.163 0 26.2 1

0.0381 0 0.0381 0 7.06 1 0.0381 0 9.63 1

0.37 0 0.37 0 0.69 1 0.37 0 4 1

0.0398 0 0.0398 0 0.88 1 0.0398 0 7.14 1

0.0377 0 0.0377 0 2.4 1 0.0377 0 4.54 1

0.198 1 0.0532 0 3.98 1 0.0749 1 10.5 1

0.0574 1 0.0422 0 17.7 1 0.0144 1 7.85 1

0.22 1 0.0179 1 4.1 1 0.118 1 12.5 1

0.0363 1 0.0407 0 2.65 1 0.0133 1 11.1 1

0.101 1 0.0406 0 2.92 1 0.0334 1 14.7 1

0.429 1 0.0566 1 1.83 1 0.0578 1 5.05 1

0.649 1 0.116 1 1.33 1 0.14 1 10.5 1

0.475 1 0.0699 1 3.01 1 0.0906 1 4.96 1

0.74 1 0.059 1 2.3 1 0.081 1 84.4 1

0.088 1 0.45 0 1.8 1 0.45 0 21.5 1

0.046 1 0.4 0 0.8 1 0.4 0 15 1

0.73 1 0.51 0 2.7 1 0.1 1 61.7 1

0.41 0 0.41 0 4.8 1 0.41 0 3.6 1

0.041 1 0.39 0 1.3 1 0.39 0 5.1 1

0.49 1 0.036 1 0.93 1 0.082 1 17.7 1

0.39 0 0.39 0 5 1 0.39 0 6.5 1

0.54 1 0.37 0 1.4 1 0.11 1 16.9 1

0.4 0 0.4 0 6.3 1 0.4 0 11.4 1

0.36 0 0.36 0 0.46 1 0.36 0 3.9 1

0.38 0 0.38 0 5.9 1 0.38 0 9.4 1

0.048 1 0.36 0 0.65 1 0.36 0 5.8 1

0.16 1 0.41 0 6.5 1 0.41 0 5.1 1

0.42 0 0.42 0 2.1 1 0.42 0 15 1

0.39 0 0.39 0 6.9 1 0.39 0 9.9 1

0.38 1 0.47 0 2.6 1 0.053 1 26.7 1

0.48 0 0.48 0 4.6 1 0.48 0 17.1 1

0.42 0 0.42 0 0.75 1 0.42 0 13.3 1

0.38 0 0.38 0 3.1 1 0.38 0 9.9 1

0.38 0 0.38 0 2.5 1 0.38 0 3.2 1

0.45 0 0.45 0 1.3 1 0.45 0 22.7 1

0.39 0 0.39 0 1.6 1 0.39 0 3.6 1

0.39 0 0.39 0 1.4 1 0.39 0 2.7 1



MagnesiumD_MagnesManganeseD_ManganMethylnapD_MethylnNaphthale D_NaphthaNickel D_Nickel

2460 1 371 1 0.044 0 0.044 0 12 1

2030 1 380 1 0.0461 0 0.0461 0 11.7 1

3160 1 262 1 0.0363 0 0.0363 0 5.31 1

2240 1 336 1 0.0393 0 0.0393 0 9.89 1

963 1 141 1 0.151 0 0.151 0 5.65 1

893 1 172 1 0.0382 0 0.0382 0 5.14 1

409 1 122 1 0.43 0 0.43 0 1.9 1

1290 1 231 1 0.107 1 0.28 1 13.8 1

1200 1 232 1 0.154 1 0.542 1 7.31 1

2230 1 351 1 0.163 0 0.163 0 14.8 1

1890 1 293 1 0.0381 0 0.0381 0 5.65 1

384 1 186 1 0.37 0 0.37 0 8.91 1

1130 1 125 1 0.0398 0 0.0398 0 1.88 1

499 1 140 1 0.0377 0 0.0377 0 12.2 1

1100 1 209 1 0.0532 0 0.0532 0 5.48 1

1640 1 110 1 0.0422 0 0.0422 0 8.63 1

1390 1 287 1 0.0401 0 0.0401 0 9.98 1

2080 1 171 1 0.0407 0 0.0407 0 11.9 1

1670 1 319 1 0.0406 0 0.0406 0 5.06 1

1150 1 249 1 0.0356 1 0.136 1 7.4 1

1390 1 203 1 0.0693 1 0.24 1 5.57 1

779 1 297 1 0.0339 1 0.107 1 8 1

1190 1 251 1 0.47 0 0.47 0 5.1 1

1170 1 196 1 0.45 0 0.45 0 6.9 1

1530 1 239 1 0.4 0 0.4 0 7.7 1

1350 1 180 1 0.51 0 0.51 0 5 1

1140 1 135 1 0.41 0 0.41 0 2.2 1

517 1 115 1 0.39 0 0.39 0 4.7 1

1040 1 180 1 0.35 0 0.35 0 9 1

1430 1 379 1 0.39 0 0.39 0 6 1

1160 1 322 1 0.37 0 0.37 0 10.3 1

1420 1 375 1 0.4 0 0.4 0 4.7 1

1310 1 180 1 0.36 0 0.36 0 6.3 1

1650 1 206 1 0.38 0 0.38 0 4.8 1

1270 1 187 1 0.36 0 0.36 0 6.6 1

1170 1 148 1 0.41 0 0.41 0 5.5 1

1180 1 321 1 0.42 0 0.42 0 8.6 1

1540 1 281 1 0.39 0 0.39 0 8.1 1

1330 1 247 1 0.47 0 0.47 0

2140 1 362 1 0.48 0 0.48 0

1570 1 367 1 0.42 0 0.42 0

1560 1 163 1 0.38 0 0.38 0

807 1 48.1 1 0.38 0 0.38 0

1570 1 742 1 0.45 0 0.45 0

449 1 131 1 0.39 0 0.39 0

289 1 169 1 0.39 0 0.39 0



Nitrate D_Nitrate Phenanthr D_PhenantPlutonium‐D_PlutoniuPyrene D_Pyrene Selenium D_Selenium

1.27 0 0.0298 1 0.00206 0 0.0417 1 1.27 0

1.34 0 0.133 1 0.00211 0 0.173 1 1.32 0

1.08 0 0.0363 0 0.00515 0 0.0128 1 1.07 0

1.15 0 0.0393 0 0 0 0.0393 0 1.13 0

1.14 0 0.151 0 0.00105 0 0.0728 1 1.12 0

1.15 0 0.0382 0 ‐0.00137 0 0.0382 0 1.1 0

0.26 0 0.43 0 0.028 0 0.43 0 0.61 1

1.27 0 2.39 1 0.00426 0 3.14 1 1.22 0

1.18 0 2.21 1 0.00119 0 2.3 1 1.13 0

1.71 1 0.163 0 0.00217 0 0.0545 1 1.22 0

1.14 0 0.0381 0 0.00233 0 0.0381 0 1.12 0

0.059 1 0.37 0 0.0229 1 0.37 0 1.4 1

1.2 0 0.0398 0 0.00115 0 0.0398 0 1.14 0

1.13 0 0.0377 0 0.0117 0 0.0377 0 1.12 0

2.2 1 0.129 1 ‐0.00169 0 0.177 1 1.43 0

3.43 1 0.0413 1 0.00246 0 0.0432 1 1.15 0

1.77 1 0.165 1 0.00444 0 0.205 1 1.1 0

1.54 1 0.0227 1 0.00683 0 0.0357 1 1.19 0

1.43 1 0.0474 1 ‐0.00027 0 0.0932 1 1.15 0

1.1 0 0.339 1 0.00856 0 0.305 1 1.03 0

1.76 1 0.614 1 0.00554 0 0.56 1 1.2 0

2.85 1 0.429 1 0.00869 0 0.383 1 1.05 0

0.26 0 0.5 1 0.0303 1 0.58 1 0.75 1

0.19 0 0.061 1 0.0157 0 0.069 1 0.54 1

0.12 0 0.4 0 0.0244 0 0.4 0 0.29 1

0.32 0 0.45 1 0.0251 0 0.59 1 0.81 1

0.11 0 0.41 0 0.0134 0 0.41 0 0.59 1

0.24 0 0.39 0 0.0137 0 0.39 0 1 1

0.094 1 0.29 1 0.0164 0 0.41 1 0.82 1

0.074 1 0.39 0 0.0076 0 0.39 0 1.3 1

0.28 1 0.29 1 0.0194 0 0.47 1 0.7 1

0.15 1 0.4 0 0.027 1 0.4 0 1.3 1

0.087 1 0.36 0 0.0288 1 0.36 0 0.44 1

0.26 1 0.38 0 0.0202 0 0.38 0 0.99 1

0.2 1 0.36 0 0.0136 0 0.04 1 0.6 1

0.3 1 0.086 1 0.0112 0 0.11 1 1.3 1

0.3 1 0.42 0 0.0174 0 0.42 0 1 1

0.15 1 0.39 0 0.0134 0 0.39 0 1.4 1

0.25 1 0.27 1 0.0189 0 0.3 1 0.91 1

0.091 1 0.48 0 0.0232 0 0.48 0 1.6 1

0.36 1 0.42 0 0.024 0 0.42 0 0.87 1

0.23 0 0.38 0 0.0258 0 0.38 0 0.84 1

0.059 1 0.38 0 0.0149 0 0.38 0 0.58 1

0.22 1 0.45 0 0.016 0 0.45 0 0.98 1

0.83 1 0.39 0 0.036 1 0.39 0 1 1

0.064 1 0.39 0 0.0068 0 0.39 0 1.2 1



Sodium D_Sodium Uranium‐2D_UraniumZinc D_Zinc

160 1 0.0719 1 161 1

164 1 0.0779 1 51.7 1

200 1 0.0278 0 27.1 1

329 1 0.0495 0 29.7 1

163 1 0.0714 1 21.1 1

165 1 0.0673 0 31.4 1

337 1 0.043 0 16.5 1

105 0 0.0952 1 58.4 1

169 1 0.044 0 28.2 1

162 1 0.0591 0 31.8 1

320 1 0.0687 1 31 1

183 0 0.037 0 16.4 1

68.7 0 0.0535 1 13.1 1

273 1 0.095 1 24.4 1

277 0 0.0863 1 25.9 1

306 1 0.0919 1 22.6 1

1100 1 0.0403 0 28.4 1

351 1 0.0749 1 27.3 1

389 1 0.067 1 29.6 1

412 1 0.0269 0 30.6 1

629 1 0.0656 1 34.1 1

316 1 0.0823 1 34.2 1

489 1 0.074 1 62.3 1

422 1 0.017 0 25.8 1

320 1 0.022 0 23.3 1

400 1 0.0113 0 81.8 1

293 1 0.0037 0 15.6 1

265 1 0.005 0 19.5 1

132 0 0.016 0 107 1

252 0 0.033 0 34.6 1

105 0 0.0091 0 29.4 1

178 0 0.01 0 23.6 1

71.5 0 0.046 0 16.8 1

288 0 0.025 0 22 1

74.3 0 0.0034 0 17.8 1

302 0 0.022 0 18.4 1

67.5 0 0.033 0 17.2 1

317 0 0.037 0 23.7 1

287 0 0.032 0 191 1

311 0 0.04 0 42 1

48.4 0 0.049 0 25.2 1

277 0 0.034 0 21.5 1

194 0 0.036 0 10.1 1

219 0 0.033 0 26.7 1

238 0 0.015 0 20.6 1

173 0 0.018 0 18.4 1



AcenaphthD_AcenaphAcetone D_AcetoneAluminum D_AluminuAmino‐4,6‐D_Amino‐4AnthraceneD_Anthrac

0.596 1 0.00277 1 5300 1 0.5 0 1.29 1

0.0407 0 0.00611 0 7250 1 0.5 0 0.0407 0

0.0426 0 0.0064 0 2710 1 0.5 0 0.0426 0

0.036 0 0.00543 0 2730 1 0.5 0 0.036 0

0.0389 0 0.00586 0 7640 1 0.5 0 0.0123 1

0.0414 0 0.00623 0 3220 1 0.5 0 0.0414 0

0.0401 0 0.00291 1 3320 1 0.5 0 0.0401 0

0.0387 0 0.00581 0 5250 1 0.5 0 0.0387 0

0.0364 0 0.00547 0 4160 1 0.5 0 0.00835 1

0.0393 0 0.00227 1 7930 1 0.5 0 0.0181 1

0.35 0 0.008 1 3460 1 0.077 0 0.35 0

0.36 0 0.08 0 2250 1 0.077 0 0.17 1

2.4 1 0.031 1 2920 1 0.877 1 3.9 1

7.2 1 5150 1 1.53 1 27 1

0.045 1 3270 1 0.075 0 0.066 1

0.31 1 6920 1 0.093 1 1 1

0.69 0 6840 1 0.078 0 0.13 1

0.43 0 7940 1 0.075 0 0.43 0

0.29 1 9900 1 0.098 1 0.64 1

0.38 0 4580 1 0.362 1 0.38 0

0.1 1 3910 1 0.077 0 0.2 1

0.61 1 16500 1 0.079 0 1.2 1

0.045 1 2700 1 0.075 0 0.076 1



Arsenic D_Arsenic Barium D_Barium Benzo(a)anD_Benzo(aBenzo(a)pyD_Benzo(aBenzo(b)fluD_Benzo(b

2.34 1 88.9 1 3.78 1 3.82 1 7.4 1

1.88 1 222 1 0.0331 1 0.0462 1 0.0919 1

1.69 1 41.3 1 0.0426 0 0.0426 0 0.0426 0

2.53 1 41.4 1 0.036 0 0.036 0 0.036 0

1.9 1 111 1 0.0709 1 0.0823 1 0.116 1

1.94 1 82.6 1 0.0305 1 0.038 1 0.0521 1

1.7 1 249 1 0.0199 1 0.0401 0 0.0401 0

2.19 1 64.3 1 0.0387 0 0.0387 0 0.0387 0

1.57 1 71.7 1 0.0364 0 0.0364 0 0.0196 1

1.89 1 110 1 0.0596 1 0.0516 1 0.0922 1

0.66 1 81.6 1 0.35 0 0.35 0 0.35 0

0.77 1 113 1 0.24 1 0.36 0 0.36 0

5.6 1 247 1 7 1 7.9 1 5.8 1

4.1 1 249 1 31 1 31 1 22 1

1.4 1 46.5 1 0.14 1 0.16 1 0.19 1

2.2 1 241 1 1.5 1 1.7 1 2.3 1

3.6 1 608 1 0.47 1 0.58 1 0.89 1

2.6 1 109 1 0.43 0 0.067 1 0.085 1

9.6 1 1870 1 1 1 1.2 1 2.1 1

1.49 1 191 1 0.094 1 0.11 1 0.17 1

1.4 1 60.4 1 0.51 1 0.54 1 0.57 1

2.83 1 809 1 2.6 1 2.3 1 2.1 1

1.4 1 81.5 1 0.1 1 0.13 1 0.17 1



Benzo(g,h, D_Benzo(gBenzo(k)fluD_Benzo(k Bis(2‐ethyl D_Bis(2‐et Calcium D_Calcium Chromium D_Chromiu

1.65 1 2.45 1 0.377 0 1620 1 4.64 1

0.0448 1 0.0351 1 0.407 0 1450 1 14.2 1

0.0426 0 0.0426 0 0.426 0 923 1 2.9 1

0.036 0 0.036 0 0.36 0 1160 1 3.92 1

0.0389 0 0.0529 1 0.389 0 2000 1 7.03 1

0.0239 1 0.0279 1 0.414 0 1720 1 3.34 1

0.0401 0 0.0401 0 0.401 0 988 1 5.32 1

0.0387 0 0.0387 0 0.387 0 938 1 4.95 1

0.0364 0 0.0364 0 0.364 0 1780 1 4.56 1

0.0306 1 0.0393 0 0.393 0 2210 1 6.53 1

0.35 0 0.35 0 0.058 1 4380 1 5.3 1

0.36 0 0.36 0 4.2 1 1500 1 3.5 1

5.4 1 9.9 0 2.6 1 2550 1 42.8 1

23 1 29 1 7.5 1 2140 1 31.4 1

0.09 1 0.077 1 0.073 0 11900 1 5 1

0.62 1 0.91 1 0.46 0 1290 1 14.4 1

0.24 1 0.31 1 0.11 0 2470 1 32.7 1

0.43 0 0.43 0 0.072 0 2860 1 31 1

0.52 1 1.7 0 0.69 0 5100 1 17.9 1

0.38 0 0.38 0 0.045 1 561 1 3.5 1

0.39 1 0.39 1 0.37 1 740 1 10.9 1

2 1 1.7 1 0.39 1 2420 1 12.6 1

0.36 0 0.36 0 0.042 1 834 1 2.5 1



Chrysene D_ChrysenCobalt D_Cobalt Copper D_Copper DibenzofurD_DibenzoFluorantheD_Fluorant

4.19 1 2.58 1 4.68 1 0.281 1 12.3 1

0.0525 1 5.01 1 19.4 1 0.407 0 0.0694 1

0.0426 0 1.39 1 4.11 1 0.426 0 0.0182 1

0.036 0 2.21 1 3.12 1 0.36 0 0.036 0

0.084 1 4.17 1 7.9 1 0.389 0 0.135 1

0.0432 1 1.94 1 20.1 1 0.414 0 0.055 1

0.018 1 4.35 1 14.9 1 0.401 0 0.0294 1

0.0387 0 2.59 1 4.26 1 0.387 0 0.0387 0

0.0364 0 2.66 1 4.87 1 0.364 0 0.0188 1

0.0625 1 3.54 1 6.17 1 0.393 0 0.122 1

0.35 0 2.4 1 10.8 1 0.35 0 0.062 0

0.32 1 1.5 1 6.8 1 0.36 0 0.27 1

10 1 2.6 1 408 1 1.6 1 10 1

43 1 3.5 1 430 1 4.7 1 57 1

0.18 1 1.5 1 24.3 1 0.42 0 0.38 1

1.6 1 1.7 0 134 1 0.14 1 3 1

0.61 1 2.7 1 195 1 0.69 0 1.1 1

0.076 1 3 1 358 1 0.43 0 0.13 1

1.2 1 3.2 1 90.8 1 1.7 0 2.5 1

0.12 1 2.7 1 4.55 1 0.38 0 0.26 1

0.77 1 1.41 0 132 1 0.057 1 0.82 1

3.5 1 8.25 1 38.2 1 0.36 1 4.6 1

0.15 1 3 1 17.4 1 0.36 0 0.25 1



Fluorene D_FluoreneFluoride D_FluorideHMX D_HMX Indeno(1,2D_Indeno( Iron D_Iron

0.621 1 0.733 1 0.5 0 1.72 1 10100 1

0.0407 0 0.592 1 0.5 0 0.0383 1 12000 1

0.0426 0 0.794 1 0.5 0 0.0426 0 5600 1

0.036 0 1.08 0 0.5 0 0.036 0 8580 1

0.0389 0 0.998 1 0.5 0 0.0394 1 13400 1

0.0414 0 0.616 1 0.5 0 0.0225 1 8730 1

0.0401 0 1.18 0 0.5 0 0.0401 0 8530 1

0.0387 0 1.19 1 0.5 0 0.0387 0 10800 1

0.0364 0 1.02 0 0.5 0 0.0364 0 9880 1

0.0393 0 0.801 1 0.5 0 0.0294 1 11000 1

0.35 0 0.165 0 0.35 0 7920 1

0.36 0 0.167 0 0.36 0 4950 1

2.7 1 0.818 1 4.7 1 39500 1

7 1 20.7 1 19 1 18100 1

0.043 1 0.165 0 0.42 0 6390 1

0.31 1 1.14 1 0.79 1 9220 1

0.69 0 0.171 0 0.29 1 9190 1

0.43 0 0.166 0 0.43 0 12600 1

0.27 1 1.06 1 0.59 1 16600 1

0.38 0 143 1 0.38 0 9970 1

0.11 1 0.166 0 0.32 1 6600 1

0.7 1 0.18 1 1.8 1 16300 1

0.04 1 0.165 0 0.068 1 6720 1



Lead D_Lead MagnesiumD_MagnesManganeseD_ManganMercury D_MercuryMethylnapD_Methyln

13.2 1 793 1 241 1 0.0153 1 0.0246 1

45.6 1 1260 1 410 1 0.0167 1 0.0407 0

12.5 1 666 1 108 1 0.0186 1 0.0426 0

6.21 1 669 1 157 1 0.00531 1 0.036 0

21.9 1 1360 1 396 1 0.0151 1 0.0389 0

28.2 1 545 1 291 1 0.0214 1 0.0414 0

59 1 677 1 407 1 0.16 1 0.0401 0

6.67 1 665 1 157 1 0.033 1 0.0387 0

8.63 1 768 1 231 1 0.01 1 0.0364 0

15 1 1360 1 280 1 0.0221 1 0.0393 0

7.1 1 1520 1 192 1 0.23 0 0.35 0

8.8 1 666 1 126 1 0.11 0 0.36 0

203 1 1040 1 132 1 5.7 1 1.2 1

278 1 2320 1 336 1 233 1 3.3 1

31.9 1 863 1 180 1 0.23 1 0.42 0

78 1 1110 1 113 1 2.4 1 0.086 1

249 1 1280 1 145 1 5 1 0.69 0

105 1 1520 1 273 1 2.2 1 0.43 0

108 1 1690 1 246 1 0.96 1 1.7 0

9.95 1 595 1 165 1 0.056 0 0.38 0

50 1 671 1 83.3 1 1.6 1 0.48 0

34.6 1 2190 1 233 1 0.881 1 0.24 1

16.2 1 533 1 242 1 0.05 1 0.36 0



Naphthale D_NaphthaNickel D_Nickel Phenanthr D_PhenantPyrene D_Pyrene Selenium D_Selenium

0.0354 1 4.69 1 10.2 1 15.2 1 1.09 0

0.0407 0 4.82 1 0.032 1 0.0975 1 1.22 0

0.0426 0 4.83 1 0.0426 0 0.0268 1 1.26 0

0.036 0 5.26 1 0.036 0 0.0122 1 1.06 0

0.0389 0 5.2 1 0.0731 1 0.194 1 1.12 0

0.0414 0 4.79 1 0.0291 1 0.0743 1 1.19 0

0.0401 0 3.04 1 0.0192 1 0.0471 1 1.19 0

0.0387 0 4.15 1 0.0387 0 0.0387 0 1.07 0

0.0364 0 4.21 1 0.0364 0 0.0199 1 1.05 0

0.0393 0 6.9 1 0.0758 1 0.126 1 1.15 0

0.35 0 5 1 0.098 1 0.059 1 0.26 1

0.36 0 2.8 1 0.34 1 0.81 1 0.27 1

3.8 1 14.3 1 15 1 25 1 0.37 1

12 1 10.7 1 69 1 110 1 0.34 1

0.06 1 3.7 1 0.34 1 0.34 1 0.31 0

0.26 1 4.7 1 2.2 1 2.9 1 0.43 0

0.69 0 3.8 1 0.54 1 0.98 1 0.98 1

0.43 0 6.8 1 0.082 1 0.12 1 0.46 0

1.7 0 6.1 1 2 1 3.1 1 0.62 0

0.38 0 3.23 1 0.12 1 0.23 1 0.283 0

0.061 1 4 1 0.83 1 2 1 0.35 0

0.74 1 8.67 1 4.7 1 8.5 1 0.32 0

0.36 0 3.6 1 0.24 1 0.4 1 0.27 0



Silver D_Silver TrinitrotoluD_TrinitrotVanadium D_VanadiuZinc D_Zinc

0.241 1 0.5 0 13.8 1 20 1

0.659 1 0.5 0 19.9 1 68.5 1

0.129 1 0.5 0 7.04 1 21 1

0.196 1 0.5 0 12.7 1 17.8 1

0.527 1 0.5 0 18 1 39 1

0.352 1 0.5 0 9.71 1 64 1

0.418 1 0.174 1 15.2 1 54.4 1

0.344 1 0.5 0 12.7 1 19.4 1

0.232 1 0.5 0 14.5 1 22.5 1

0.293 1 0.5 0 19.5 1 26.1 1

0.53 0 0.132 1 18.4 1 48.5 1

0.54 0 0.09 0 6.9 1 32.3 1

1.5 1 90.1 1 25 1 1050 1

0.915 1 50.9 1 26 1 516 1

0.63 0 0.079 0 8.1 1 145 1

4.2 0 4.49 1 23.3 1 127 1

1 0 0.533 1 23.8 1 229 1

0.93 0 0.488 1 23.9 1 297 1

1.3 0 2.89 1 54.5 1 136 1

0.563 0 0.08 0 12.7 1 19.3 1

0.703 0 1.1 1 11.6 1 241 1

0.63 0 1.85 1 28.7 1 64.2 1

0.54 0 0.079 0 9.8 1 84 1



AcenaphthD_AcenaphAcetone D_AcetoneAluminum D_AluminuAmino‐4,6‐D_Amino‐4AnthraceneD_Anthrac

0.596 1 0.00277 1 5300 1 0.5 0 1.29 1

0.0407 0 0.00611 0 7250 1 0.5 0 0.0407 0

0.0426 0 0.0064 0 2710 1 0.5 0 0.0426 0

0.0402 0 0.00548 1 1780 1 0.5 0 0.0402 0

0.036 0 0.00543 0 2730 1 0.5 0 0.036 0

0.0372 0 0.00559 0 1780 1 0.5 0 0.0372 0

0.0389 0 0.00586 0 7640 1 0.5 0 0.0123 1

0.0414 0 0.00623 0 3220 1 0.5 0 0.0414 0

0.0401 0 0.00291 1 3320 1 0.5 0 0.0401 0

0.0387 0 0.00581 0 5250 1 0.5 0 0.0387 0

0.0363 0 0.00242 1 1150 1 0.5 0 0.0363 0

0.0364 0 0.00547 0 4160 1 0.5 0 0.00835 1

0.0393 0 0.00227 1 7930 1 0.5 0 0.0181 1

0.35 0 0.008 1 3460 1 0.077 0 0.35 0

0.36 0 0.024 0 2250 1 0.077 0 0.17 1

0.39 0 0.08 0 2300 1 0.076 0 0.39 0

2.4 1 0.039 0 2920 1 0.877 1 3.9 1

7.2 1 0.031 1 5150 1 1.53 1 27 1

0.17 1 0.009 1 1910 1 0.076 0 0.78 0

0.045 1 3270 1 0.075 0 0.066 1

0.31 1 6920 1 0.093 1 1 1

0.69 0 6840 1 0.078 0 0.13 1

0.43 0 7940 1 0.075 0 0.43 0

0.29 1 9900 1 0.098 1 0.64 1

0.38 0 4580 1 0.362 1 0.38 0

0.1 1 3910 1 0.077 0 0.2 1

0.61 1 16500 1 0.079 0 1.2 1

0.39 0 9010 1 0.126 1 0.39 0

0.045 1 2700 1 0.075 0 0.076 1



Arsenic D_Arsenic Barium D_Barium Benzo(a)anD_Benzo(aBenzo(a)pyD_Benzo(aBenzo(b)fluD_Benzo(b

2.34 1 88.9 1 3.78 1 3.82 1 7.4 1

1.88 1 222 1 0.0331 1 0.0462 1 0.0919 1

1.69 1 41.3 1 0.0426 0 0.0426 0 0.0426 0

5.57 1 48.5 1 0.0402 0 0.0402 0 0.0402 0

2.53 1 41.4 1 0.036 0 0.036 0 0.036 0

0.819 1 19.9 1 0.0372 0 0.0372 0 0.0372 0

1.9 1 111 1 0.0709 1 0.0823 1 0.116 1

1.94 1 82.6 1 0.0305 1 0.038 1 0.0521 1

1.7 1 249 1 0.0199 1 0.0401 0 0.0401 0

2.19 1 64.3 1 0.0387 0 0.0387 0 0.0387 0

0.385 1 25.6 1 0.0363 0 0.0363 0 0.0363 0

1.57 1 71.7 1 0.0364 0 0.0364 0 0.0196 1

1.89 1 110 1 0.0596 1 0.0516 1 0.0922 1

0.66 1 81.6 1 0.35 0 0.35 0 0.35 0

0.77 1 113 1 0.24 1 0.36 0 0.36 0

0.83 1 90.4 1 0.39 0 0.39 0 0.39 0

5.6 1 247 1 7 1 7.9 1 5.8 1

4.1 1 249 1 31 1 31 1 22 1

0.84 1 37.4 1 0.63 1 0.59 1 0.52 1

1.4 1 46.5 1 0.14 1 0.16 1 0.19 1

2.2 1 241 1 1.5 1 1.7 1 2.3 1

3.6 1 608 1 0.47 1 0.58 1 0.89 1

2.6 1 109 1 0.43 0 0.067 1 0.085 1

9.6 1 1870 1 1 1 1.2 1 2.1 1

1.49 1 191 1 0.094 1 0.11 1 0.17 1

1.4 1 60.4 1 0.51 1 0.54 1 0.57 1

2.83 1 809 1 2.6 1 2.3 1 2.1 1

1.82 1 151 1 0.39 0 0.39 0 0.39 0

1.4 1 81.5 1 0.1 1 0.13 1 0.17 1



Benzo(g,h, D_Benzo(gBenzo(k)fluD_Benzo(k Bis(2‐ethyl D_Bis(2‐et Calcium D_Calcium Chromium D_Chromiu

1.65 1 2.45 1 0.377 0 1620 1 4.64 1

0.0448 1 0.0351 1 0.407 0 1450 1 14.2 1

0.0426 0 0.0426 0 0.426 0 923 1 2.9 1

0.0402 0 0.0402 0 0.402 0 225 1 2.27 1

0.036 0 0.036 0 0.36 0 1160 1 3.92 1

0.0372 0 0.0372 0 0.372 0 708 1 23.5 1

0.0389 0 0.0529 1 0.389 0 2000 1 7.03 1

0.0239 1 0.0279 1 0.414 0 1720 1 3.34 1

0.0401 0 0.0401 0 0.401 0 988 1 5.32 1

0.0387 0 0.0387 0 0.387 0 938 1 4.95 1

0.0363 0 0.0363 0 0.363 0 281 1 1.2 1

0.0364 0 0.0364 0 0.364 0 1780 1 4.56 1

0.0306 1 0.0393 0 0.393 0 2210 1 6.53 1

0.35 0 0.35 0 0.058 1 4380 1 5.3 1

0.36 0 0.36 0 4.2 1 1500 1 3.5 1

0.39 0 0.39 0 0.11 1 808 1 5.6 1

5.4 1 9.9 0 2.6 1 2550 1 42.8 1

23 1 29 1 7.5 1 2140 1 31.4 1

0.42 1 0.37 0 0.12 1 809 1 24.5 1

0.09 1 0.077 1 0.073 0 11900 1 5 1

0.62 1 0.91 1 0.46 0 1290 1 14.4 1

0.24 1 0.31 1 0.11 0 2470 1 32.7 1

0.43 0 0.43 0 0.072 0 2860 1 31 1

0.52 1 1.7 0 0.69 0 5100 1 17.9 1

0.38 0 0.38 0 0.045 1 561 1 3.5 1

0.39 1 0.39 1 0.37 1 740 1 10.9 1

2 1 1.7 1 0.39 1 2420 1 12.6 1

0.39 0 0.39 0 0.21 1 2670 1 12.4 1

0.36 0 0.36 0 0.042 1 834 1 2.5 1



Chrysene D_ChrysenCobalt D_Cobalt Copper D_Copper DibenzofurD_DibenzoFluorantheD_Fluorant

4.19 1 2.58 1 4.68 1 0.281 1 12.3 1

0.0525 1 5.01 1 19.4 1 0.407 0 0.0694 1

0.0426 0 1.39 1 4.11 1 0.426 0 0.0182 1

0.0402 0 0.29 1 1.16 1 0.402 0 0.0402 0

0.036 0 2.21 1 3.12 1 0.36 0 0.036 0

0.0372 0 1.3 1 6.44 1 0.372 0 0.0372 0

0.084 1 4.17 1 7.9 1 0.389 0 0.135 1

0.0432 1 1.94 1 20.1 1 0.414 0 0.055 1

0.018 1 4.35 1 14.9 1 0.401 0 0.0294 1

0.0387 0 2.59 1 4.26 1 0.387 0 0.0387 0

0.0363 0 0.37 1 1.52 1 0.363 0 0.0363 0

0.0364 0 2.66 1 4.87 1 0.364 0 0.0188 1

0.0625 1 3.54 1 6.17 1 0.393 0 0.122 1

0.35 0 2.4 1 10.8 1 0.35 0 0.062 0

0.32 1 1.5 1 6.8 1 0.36 0 0.27 1

0.39 0 1.2 0 3.4 1 0.39 0 0.39 0

10 1 2.6 1 408 1 1.6 1 10 1

43 1 3.5 1 430 1 4.7 1 57 1

0.93 1 1.2 1 39.7 1 0.11 1 1.6 1

0.18 1 1.5 1 24.3 1 0.42 0 0.38 1

1.6 1 1.7 0 134 1 0.14 1 3 1

0.61 1 2.7 1 195 1 0.69 0 1.1 1

0.076 1 3 1 358 1 0.43 0 0.13 1

1.2 1 3.2 1 90.8 1 1.7 0 2.5 1

0.12 1 2.7 1 4.55 1 0.38 0 0.26 1

0.77 1 1.41 0 132 1 0.057 1 0.82 1

3.5 1 8.25 1 38.2 1 0.36 1 4.6 1

0.045 1 5.42 1 11 1 0.39 0 0.066 1

0.15 1 3 1 17.4 1 0.36 0 0.25 1



Fluorene D_FluoreneFluoride D_FluorideHMX D_HMX Indeno(1,2D_Indeno( Iron D_Iron

0.621 1 0.733 1 0.5 0 1.72 1 10100 1

0.0407 0 0.592 1 0.5 0 0.0383 1 12000 1

0.0426 0 0.794 1 0.5 0 0.0426 0 5600 1

0.0402 0 1.19 1 0.5 0 0.0402 0 5670 1

0.036 0 1.08 0 0.5 0 0.036 0 8580 1

0.0372 0 1.12 0 0.5 0 0.0372 0 11900 1

0.0389 0 0.998 1 0.5 0 0.0394 1 13400 1

0.0414 0 0.616 1 0.5 0 0.0225 1 8730 1

0.0401 0 1.18 0 0.5 0 0.0401 0 8530 1

0.0387 0 1.19 1 0.5 0 0.0387 0 10800 1

0.0363 0 0.612 1 0.5 0 0.0363 0 10000 1

0.0364 0 1.02 0 0.5 0 0.0364 0 9880 1

0.0393 0 0.801 1 0.5 0 0.0294 1 11000 1

0.35 0 0.165 0 0.35 0 7920 1

0.36 0 0.167 0 0.36 0 4950 1

0.39 0 0.165 0 0.39 0 5010 1

2.7 1 0.818 1 4.7 1 39500 1

7 1 20.7 1 19 1 18100 1

0.21 1 0.165 0 0.37 1 8180 1

0.043 1 0.165 0 0.42 0 6390 1

0.31 1 1.14 1 0.79 1 9220 1

0.69 0 0.171 0 0.29 1 9190 1

0.43 0 0.166 0 0.43 0 12600 1

0.27 1 1.06 1 0.59 1 16600 1

0.38 0 143 1 0.38 0 9970 1

0.11 1 0.166 0 0.32 1 6600 1

0.7 1 0.18 1 1.8 1 16300 1

0.39 0 0.171 0 0.39 0 11800 1

0.04 1 0.165 0 0.068 1 6720 1



Lead D_Lead MagnesiumD_MagnesManganeseD_ManganMercury D_MercuryMethylnapD_Methyln

13.2 1 793 1 241 1 0.0153 1 0.0246 1

45.6 1 1260 1 410 1 0.0167 1 0.0407 0

12.5 1 666 1 108 1 0.0186 1 0.0426 0

4.61 1 90.7 1 55.3 1 0.00839 1 0.0402 0

6.21 1 669 1 157 1 0.00531 1 0.036 0

3.63 1 236 1 325 1 0.00759 1 0.0372 0

21.9 1 1360 1 396 1 0.0151 1 0.0389 0

28.2 1 545 1 291 1 0.0214 1 0.0414 0

59 1 677 1 407 1 0.16 1 0.0401 0

6.67 1 665 1 157 1 0.033 1 0.0387 0

2.68 1 148 1 186 1 0.0124 0 0.0363 0

8.63 1 768 1 231 1 0.01 1 0.0364 0

15 1 1360 1 280 1 0.0221 1 0.0393 0

7.1 1 1520 1 192 1 0.23 0 0.35 0

8.8 1 666 1 126 1 0.11 0 0.36 0

2.2 1 452 1 124 1 0.06 0 0.39 0

203 1 1040 1 132 1 5.7 1 1.2 1

278 1 2320 1 336 1 233 1 3.3 1

29.4 1 335 1 97 1 4.1 1 0.062 1

31.9 1 863 1 180 1 0.23 1 0.42 0

78 1 1110 1 113 1 2.4 1 0.086 1

249 1 1280 1 145 1 5 1 0.69 0

105 1 1520 1 273 1 2.2 1 0.43 0

108 1 1690 1 246 1 0.96 1 1.7 0

9.95 1 595 1 165 1 0.056 0 0.38 0

50 1 671 1 83.3 1 1.6 1 0.48 0

34.6 1 2190 1 233 1 0.881 1 0.24 1

17.8 1 2070 1 188 1 0.072 0 0.39 0

16.2 1 533 1 242 1 0.05 1 0.36 0



Naphthale D_NaphthaNickel D_Nickel Phenanthr D_PhenantPyrene D_Pyrene Selenium D_Selenium

0.0354 1 4.69 1 10.2 1 15.2 1 1.09 0

0.0407 0 4.82 1 0.032 1 0.0975 1 1.22 0

0.0426 0 4.83 1 0.0426 0 0.0268 1 1.26 0

0.0402 0 0.482 1 0.0402 0 0.0402 0 1.18 0

0.036 0 5.26 1 0.036 0 0.0122 1 1.06 0

0.0372 0 1.44 1 0.0372 0 0.0372 0 0.973 0

0.0389 0 5.2 1 0.0731 1 0.194 1 1.12 0

0.0414 0 4.79 1 0.0291 1 0.0743 1 1.19 0

0.0401 0 3.04 1 0.0192 1 0.0471 1 1.19 0

0.0387 0 4.15 1 0.0387 0 0.0387 0 1.07 0

0.0363 0 0.719 1 0.0363 0 0.0363 0 1.04 0

0.0364 0 4.21 1 0.0364 0 0.0199 1 1.05 0

0.0393 0 6.9 1 0.0758 1 0.126 1 1.15 0

0.35 0 5 1 0.098 1 0.059 1 0.26 1

0.36 0 2.8 1 0.34 1 0.81 1 0.27 1

0.39 0 2.4 1 0.39 0 0.39 0 0.29 1

3.8 1 14.3 1 15 1 25 1 0.37 1

12 1 10.7 1 69 1 110 1 0.34 1

0.14 1 2.5 1 1.4 1 1.6 1 0.28 1

0.06 1 3.7 1 0.34 1 0.34 1 0.31 0

0.26 1 4.7 1 2.2 1 2.9 1 0.43 0

0.69 0 3.8 1 0.54 1 0.98 1 0.98 1

0.43 0 6.8 1 0.082 1 0.12 1 0.46 0

1.7 0 6.1 1 2 1 3.1 1 0.62 0

0.38 0 3.23 1 0.12 1 0.23 1 0.283 0

0.061 1 4 1 0.83 1 2 1 0.35 0

0.74 1 8.67 1 4.7 1 8.5 1 0.32 0

0.39 0 5.95 1 0.058 1 0.062 1 0.29 0

0.36 0 3.6 1 0.24 1 0.4 1 0.27 0



Silver D_Silver TrinitrotoluD_TrinitrotVanadium D_VanadiuZinc D_Zinc

0.241 1 0.5 0 13.8 1 20 1

0.659 1 0.5 0 19.9 1 68.5 1

0.129 1 0.5 0 7.04 1 21 1

0.574 0 0.5 0 2.07 1 10.2 1

0.196 1 0.5 0 12.7 1 17.8 1

0.522 0 0.5 0 4.96 1 35 1

0.527 1 0.5 0 18 1 39 1

0.352 1 0.5 0 9.71 1 64 1

0.418 1 0.174 1 15.2 1 54.4 1

0.344 1 0.5 0 12.7 1 19.4 1

0.376 1 0.5 0 3.28 1 20.6 1

0.232 1 0.5 0 14.5 1 22.5 1

0.293 1 0.5 0 19.5 1 26.1 1

0.53 0 0.132 1 18.4 1 48.5 1

0.54 0 0.09 0 6.9 1 32.3 1

0.59 0 0.139 1 4.1 1 355 1

1.5 1 90.1 1 25 1 1050 1

0.915 1 50.9 1 26 1 516 1

0.54 0 1.71 1 6.1 1 51.7 1

0.63 0 0.079 0 8.1 1 145 1

4.2 0 4.49 1 23.3 1 127 1

1 0 0.533 1 23.8 1 229 1

0.93 0 0.488 1 23.9 1 297 1

1.3 0 2.89 1 54.5 1 136 1

0.563 0 0.08 0 12.7 1 19.3 1

0.703 0 1.1 1 11.6 1 241 1

0.63 0 1.85 1 28.7 1 64.2 1

0.588 0 2.04 1 20.6 1 29.3 1

0.54 0 0.079 0 9.8 1 84 1



AcenaphthD_AcenaphAcetone D_AcetoneAluminum D_AluminuAmino‐4,6‐D_Amino‐4AnthraceneD_Anthrac

0.596 1 0.00277 1 5300 1 0.5 0 1.29 1

0.0143 1 0.0216 1 7440 1 0.5 0 0.0353 1

0.0407 0 0.00611 0 7250 1 0.5 0 0.0407 0

0.0426 0 0.0064 0 4830 1 0.5 0 0.0426 0

0.0426 0 0.0064 0 2710 1 0.5 0 0.0426 0

0.0402 0 0.00548 1 1780 1 0.5 0 0.0402 0

0.036 0 0.00543 0 2730 1 0.5 0 0.036 0

0.0372 0 0.00559 0 1780 1 0.5 0 0.0372 0

0.0389 0 0.00586 0 7640 1 0.5 0 0.0123 1

0.0374 0 0.00561 0 10300 1 0.5 0 0.0374 0

0.0414 0 0.00623 0 3220 1 0.5 0 0.0414 0

0.0379 0 0.00568 0 6780 1 0.5 0 0.0379 0

0.0401 0 0.00291 1 3320 1 0.5 0 0.0401 0

0.0387 0 0.00581 0 5250 1 0.5 0 0.0387 0

0.0363 0 0.00242 1 1150 1 0.5 0 0.0363 0

0.0364 0 0.00547 0 4160 1 0.5 0 0.00835 1

0.0393 0 0.00227 1 7930 1 0.5 0 0.0181 1

0.35 0 0.008 1 3460 1 0.077 0 0.35 0

0.36 0 0.024 0 2250 1 0.077 0 0.17 1

0.39 0 0.08 0 2300 1 0.076 0 0.39 0

2.4 1 0.039 0 2920 1 0.877 1 3.9 1

7.2 1 0.031 1 5150 1 1.53 1 27 1

0.17 1 0.009 1 1910 1 0.076 0 0.78 0

0.045 1 3270 1 0.075 0 0.066 1

0.31 1 6920 1 0.093 1 1 1

0.69 0 6840 1 0.078 0 0.13 1

0.43 0 7940 1 0.075 0 0.43 0

0.29 1 9900 1 0.098 1 0.64 1

0.38 0 4580 1 0.362 1 0.38 0

0.1 1 3910 1 0.077 0 0.2 1

0.61 1 16500 1 0.079 0 1.2 1

0.39 0 9010 1 0.126 1 0.39 0

0.045 1 2700 1 0.075 0 0.076 1



Arsenic D_Arsenic Barium D_Barium Benzo(a)anD_Benzo(aBenzo(a)pyD_Benzo(aBenzo(b)fluD_Benzo(b

2.34 1 88.9 1 3.78 1 3.82 1 7.4 1

3.92 1 77.6 1 0.0996 1 0.0963 1 0.139 1

1.88 1 222 1 0.0331 1 0.0462 1 0.0919 1

1.72 1 49.8 1 0.0426 0 0.0426 0 0.0426 0

1.69 1 41.3 1 0.0426 0 0.0426 0 0.0426 0

5.57 1 48.5 1 0.0402 0 0.0402 0 0.0402 0

2.53 1 41.4 1 0.036 0 0.036 0 0.036 0

0.819 1 19.9 1 0.0372 0 0.0372 0 0.0372 0

1.9 1 111 1 0.0709 1 0.0823 1 0.116 1

2.75 1 172 1 0.0374 0 0.0374 0 0.0374 0

1.94 1 82.6 1 0.0305 1 0.038 1 0.0521 1

1.42 1 98.6 1 0.0379 0 0.0379 0 0.0379 0

1.7 1 249 1 0.0199 1 0.0401 0 0.0401 0

2.19 1 64.3 1 0.0387 0 0.0387 0 0.0387 0

0.385 1 25.6 1 0.0363 0 0.0363 0 0.0363 0

1.57 1 71.7 1 0.0364 0 0.0364 0 0.0196 1

1.89 1 110 1 0.0596 1 0.0516 1 0.0922 1

0.66 1 81.6 1 0.35 0 0.35 0 0.35 0

0.77 1 113 1 0.24 1 0.36 0 0.36 0

0.83 1 90.4 1 0.39 0 0.39 0 0.39 0

5.6 1 247 1 7 1 7.9 1 5.8 1

4.1 1 249 1 31 1 31 1 22 1

0.84 1 37.4 1 0.63 1 0.59 1 0.52 1

1.4 1 46.5 1 0.14 1 0.16 1 0.19 1

2.2 1 241 1 1.5 1 1.7 1 2.3 1

3.6 1 608 1 0.47 1 0.58 1 0.89 1

2.6 1 109 1 0.43 0 0.067 1 0.085 1

9.6 1 1870 1 1 1 1.2 1 2.1 1

1.49 1 191 1 0.094 1 0.11 1 0.17 1

1.4 1 60.4 1 0.51 1 0.54 1 0.57 1

2.83 1 809 1 2.6 1 2.3 1 2.1 1

1.82 1 151 1 0.39 0 0.39 0 0.39 0

1.4 1 81.5 1 0.1 1 0.13 1 0.17 1



Benzo(g,h, D_Benzo(gBenzo(k)fluD_Benzo(k Bis(2‐ethyl D_Bis(2‐et Calcium D_Calcium Chromium D_Chromiu

1.65 1 2.45 1 0.377 0 1620 1 4.64 1

0.0473 1 0.0521 1 0.157 1 1310 1 9.55 1

0.0448 1 0.0351 1 0.407 0 1450 1 14.2 1

0.0426 0 0.0426 0 0.426 0 984 1 3.4 1

0.0426 0 0.0426 0 0.426 0 923 1 2.9 1

0.0402 0 0.0402 0 0.402 0 225 1 2.27 1

0.036 0 0.036 0 0.36 0 1160 1 3.92 1

0.0372 0 0.0372 0 0.372 0 708 1 23.5 1

0.0389 0 0.0529 1 0.389 0 2000 1 7.03 1

0.0374 0 0.0374 0 0.374 0 2680 1 9 1

0.0239 1 0.0279 1 0.414 0 1720 1 3.34 1

0.0379 0 0.0379 0 0.379 0 1420 1 5.32 1

0.0401 0 0.0401 0 0.401 0 988 1 5.32 1

0.0387 0 0.0387 0 0.387 0 938 1 4.95 1

0.0363 0 0.0363 0 0.363 0 281 1 1.2 1

0.0364 0 0.0364 0 0.364 0 1780 1 4.56 1

0.0306 1 0.0393 0 0.393 0 2210 1 6.53 1

0.35 0 0.35 0 0.058 1 4380 1 5.3 1

0.36 0 0.36 0 4.2 1 1500 1 3.5 1

0.39 0 0.39 0 0.11 1 808 1 5.6 1

5.4 1 9.9 0 2.6 1 2550 1 42.8 1

23 1 29 1 7.5 1 2140 1 31.4 1

0.42 1 0.37 0 0.12 1 809 1 24.5 1

0.09 1 0.077 1 0.073 0 11900 1 5 1

0.62 1 0.91 1 0.46 0 1290 1 14.4 1

0.24 1 0.31 1 0.11 0 2470 1 32.7 1

0.43 0 0.43 0 0.072 0 2860 1 31 1

0.52 1 1.7 0 0.69 0 5100 1 17.9 1

0.38 0 0.38 0 0.045 1 561 1 3.5 1

0.39 1 0.39 1 0.37 1 740 1 10.9 1

2 1 1.7 1 0.39 1 2420 1 12.6 1

0.39 0 0.39 0 0.21 1 2670 1 12.4 1

0.36 0 0.36 0 0.042 1 834 1 2.5 1



Chrysene D_ChrysenCobalt D_Cobalt Copper D_Copper DibenzofurD_DibenzoFluorantheD_Fluorant

4.19 1 2.58 1 4.68 1 0.281 1 12.3 1

0.109 1 4.58 1 3.82 1 0.371 0 0.209 1

0.0525 1 5.01 1 19.4 1 0.407 0 0.0694 1

0.0426 0 1.38 1 4.15 1 0.426 0 0.0426 0

0.0426 0 1.39 1 4.11 1 0.426 0 0.0182 1

0.0402 0 0.29 1 1.16 1 0.402 0 0.0402 0

0.036 0 2.21 1 3.12 1 0.36 0 0.036 0

0.0372 0 1.3 1 6.44 1 0.372 0 0.0372 0

0.084 1 4.17 1 7.9 1 0.389 0 0.135 1

0.0374 0 11.8 1 8.55 1 0.374 0 0.0175 1

0.0432 1 1.94 1 20.1 1 0.414 0 0.055 1

0.0379 0 1.37 1 5.46 1 0.379 0 0.0143 1

0.018 1 4.35 1 14.9 1 0.401 0 0.0294 1

0.0387 0 2.59 1 4.26 1 0.387 0 0.0387 0

0.0363 0 0.37 1 1.52 1 0.363 0 0.0363 0

0.0364 0 2.66 1 4.87 1 0.364 0 0.0188 1

0.0625 1 3.54 1 6.17 1 0.393 0 0.122 1

0.35 0 2.4 1 10.8 1 0.35 0 0.062 0

0.32 1 1.5 1 6.8 1 0.36 0 0.27 1

0.39 0 1.2 0 3.4 1 0.39 0 0.39 0

10 1 2.6 1 408 1 1.6 1 10 1

43 1 3.5 1 430 1 4.7 1 57 1

0.93 1 1.2 1 39.7 1 0.11 1 1.6 1

0.18 1 1.5 1 24.3 1 0.42 0 0.38 1

1.6 1 1.7 0 134 1 0.14 1 3 1

0.61 1 2.7 1 195 1 0.69 0 1.1 1

0.076 1 3 1 358 1 0.43 0 0.13 1

1.2 1 3.2 1 90.8 1 1.7 0 2.5 1

0.12 1 2.7 1 4.55 1 0.38 0 0.26 1

0.77 1 1.41 0 132 1 0.057 1 0.82 1

3.5 1 8.25 1 38.2 1 0.36 1 4.6 1

0.045 1 5.42 1 11 1 0.39 0 0.066 1

0.15 1 3 1 17.4 1 0.36 0 0.25 1



Fluorene D_FluoreneFluoride D_FluorideHMX D_HMX Indeno(1,2D_Indeno( Iron D_Iron

0.621 1 0.733 1 0.5 0 1.72 1 10100 1

0.016 1 9.24 1 0.248 1 0.045 1 10400 1

0.0407 0 0.592 1 0.5 0 0.0383 1 12000 1

0.0426 0 1.28 0 0.5 0 0.0426 0 12500 1

0.0426 0 0.794 1 0.5 0 0.0426 0 5600 1

0.0402 0 1.19 1 0.5 0 0.0402 0 5670 1

0.036 0 1.08 0 0.5 0 0.036 0 8580 1

0.0372 0 1.12 0 0.5 0 0.0372 0 11900 1

0.0389 0 0.998 1 0.5 0 0.0394 1 13400 1

0.0374 0 0.761 1 0.5 0 0.0374 0 17600 1

0.0414 0 0.616 1 0.5 0 0.0225 1 8730 1

0.0379 0 0.701 1 0.5 0 0.0379 0 11000 1

0.0401 0 1.18 0 0.5 0 0.0401 0 8530 1

0.0387 0 1.19 1 0.5 0 0.0387 0 10800 1

0.0363 0 0.612 1 0.5 0 0.0363 0 10000 1

0.0364 0 1.02 0 0.5 0 0.0364 0 9880 1

0.0393 0 0.801 1 0.5 0 0.0294 1 11000 1

0.35 0 0.165 0 0.35 0 7920 1

0.36 0 0.167 0 0.36 0 4950 1

0.39 0 0.165 0 0.39 0 5010 1

2.7 1 0.818 1 4.7 1 39500 1

7 1 20.7 1 19 1 18100 1

0.21 1 0.165 0 0.37 1 8180 1

0.043 1 0.165 0 0.42 0 6390 1

0.31 1 1.14 1 0.79 1 9220 1

0.69 0 0.171 0 0.29 1 9190 1

0.43 0 0.166 0 0.43 0 12600 1

0.27 1 1.06 1 0.59 1 16600 1

0.38 0 143 1 0.38 0 9970 1

0.11 1 0.166 0 0.32 1 6600 1

0.7 1 0.18 1 1.8 1 16300 1

0.39 0 0.171 0 0.39 0 11800 1

0.04 1 0.165 0 0.068 1 6720 1



Lead D_Lead MagnesiumD_MagnesManganeseD_ManganMercury D_MercuryMethylnapD_Methyln

13.2 1 793 1 241 1 0.0153 1 0.0246 1

9.4 1 1040 1 155 1 0.0138 1 0.0371 0

45.6 1 1260 1 410 1 0.0167 1 0.0407 0

5.62 1 599 1 194 1 0.0124 1 0.0426 0

12.5 1 666 1 108 1 0.0186 1 0.0426 0

4.61 1 90.7 1 55.3 1 0.00839 1 0.0402 0

6.21 1 669 1 157 1 0.00531 1 0.036 0

3.63 1 236 1 325 1 0.00759 1 0.0372 0

21.9 1 1360 1 396 1 0.0151 1 0.0389 0

32.1 1 1850 1 713 1 0.0229 1 0.0374 0

28.2 1 545 1 291 1 0.0214 1 0.0414 0

9.27 1 828 1 98.6 1 0.00607 1 0.0379 0

59 1 677 1 407 1 0.16 1 0.0401 0

6.67 1 665 1 157 1 0.033 1 0.0387 0

2.68 1 148 1 186 1 0.0124 0 0.0363 0

8.63 1 768 1 231 1 0.01 1 0.0364 0

15 1 1360 1 280 1 0.0221 1 0.0393 0

7.1 1 1520 1 192 1 0.23 0 0.35 0

8.8 1 666 1 126 1 0.11 0 0.36 0

2.2 1 452 1 124 1 0.06 0 0.39 0

203 1 1040 1 132 1 5.7 1 1.2 1

278 1 2320 1 336 1 233 1 3.3 1

29.4 1 335 1 97 1 4.1 1 0.062 1

31.9 1 863 1 180 1 0.23 1 0.42 0

78 1 1110 1 113 1 2.4 1 0.086 1

249 1 1280 1 145 1 5 1 0.69 0

105 1 1520 1 273 1 2.2 1 0.43 0

108 1 1690 1 246 1 0.96 1 1.7 0

9.95 1 595 1 165 1 0.056 0 0.38 0

50 1 671 1 83.3 1 1.6 1 0.48 0

34.6 1 2190 1 233 1 0.881 1 0.24 1

17.8 1 2070 1 188 1 0.072 0 0.39 0

16.2 1 533 1 242 1 0.05 1 0.36 0



Naphthale D_NaphthaNickel D_Nickel Phenanthr D_PhenantPyrene D_Pyrene Selenium D_Selenium

0.0354 1 4.69 1 10.2 1 15.2 1 1.09 0

0.0371 0 5.31 1 0.173 1 0.234 1 1.06 0

0.0407 0 4.82 1 0.032 1 0.0975 1 1.22 0

0.0426 0 3.22 1 0.0426 0 0.0426 0 1.25 0

0.0426 0 4.83 1 0.0426 0 0.0268 1 1.26 0

0.0402 0 0.482 1 0.0402 0 0.0402 0 1.18 0

0.036 0 5.26 1 0.036 0 0.0122 1 1.06 0

0.0372 0 1.44 1 0.0372 0 0.0372 0 0.973 0

0.0389 0 5.2 1 0.0731 1 0.194 1 1.12 0

0.0374 0 9.54 1 0.0374 0 0.0175 1 1.12 0

0.0414 0 4.79 1 0.0291 1 0.0743 1 1.19 0

0.0379 0 2.3 1 0.0379 0 0.0125 1 1.14 0

0.0401 0 3.04 1 0.0192 1 0.0471 1 1.19 0

0.0387 0 4.15 1 0.0387 0 0.0387 0 1.07 0

0.0363 0 0.719 1 0.0363 0 0.0363 0 1.04 0

0.0364 0 4.21 1 0.0364 0 0.0199 1 1.05 0

0.0393 0 6.9 1 0.0758 1 0.126 1 1.15 0

0.35 0 5 1 0.098 1 0.059 1 0.26 1

0.36 0 2.8 1 0.34 1 0.81 1 0.27 1

0.39 0 2.4 1 0.39 0 0.39 0 0.29 1

3.8 1 14.3 1 15 1 25 1 0.37 1

12 1 10.7 1 69 1 110 1 0.34 1

0.14 1 2.5 1 1.4 1 1.6 1 0.28 1

0.06 1 3.7 1 0.34 1 0.34 1 0.31 0

0.26 1 4.7 1 2.2 1 2.9 1 0.43 0

0.69 0 3.8 1 0.54 1 0.98 1 0.98 1

0.43 0 6.8 1 0.082 1 0.12 1 0.46 0

1.7 0 6.1 1 2 1 3.1 1 0.62 0

0.38 0 3.23 1 0.12 1 0.23 1 0.283 0

0.061 1 4 1 0.83 1 2 1 0.35 0

0.74 1 8.67 1 4.7 1 8.5 1 0.32 0

0.39 0 5.95 1 0.058 1 0.062 1 0.29 0

0.36 0 3.6 1 0.24 1 0.4 1 0.27 0



Silver D_Silver TrinitrotoluD_TrinitrotVanadium D_VanadiuZinc D_Zinc

0.241 1 0.5 0 13.8 1 20 1

0.371 1 0.5 0 14.2 1 16.1 1

0.659 1 0.5 0 19.9 1 68.5 1

0.576 0 0.5 0 7.77 1 29.3 1

0.129 1 0.5 0 7.04 1 21 1

0.574 0 0.5 0 2.07 1 10.2 1

0.196 1 0.5 0 12.7 1 17.8 1

0.522 0 0.5 0 4.96 1 35 1

0.527 1 0.5 0 18 1 39 1

0.544 0 0.5 0 32.5 1 30.3 1

0.352 1 0.5 0 9.71 1 64 1

0.507 0 0.5 0 11 1 19 1

0.418 1 0.174 1 15.2 1 54.4 1

0.344 1 0.5 0 12.7 1 19.4 1

0.376 1 0.5 0 3.28 1 20.6 1

0.232 1 0.5 0 14.5 1 22.5 1

0.293 1 0.5 0 19.5 1 26.1 1

0.53 0 0.132 1 18.4 1 48.5 1

0.54 0 0.09 0 6.9 1 32.3 1

0.59 0 0.139 1 4.1 1 355 1

1.5 1 90.1 1 25 1 1050 1

0.915 1 50.9 1 26 1 516 1

0.54 0 1.71 1 6.1 1 51.7 1

0.63 0 0.079 0 8.1 1 145 1

4.2 0 4.49 1 23.3 1 127 1

1 0 0.533 1 23.8 1 229 1

0.93 0 0.488 1 23.9 1 297 1

1.3 0 2.89 1 54.5 1 136 1

0.563 0 0.08 0 12.7 1 19.3 1

0.703 0 1.1 1 11.6 1 241 1

0.63 0 1.85 1 28.7 1 64.2 1

0.588 0 2.04 1 20.6 1 29.3 1

0.54 0 0.079 0 9.8 1 84 1
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     0.041       0.36

      1.45       0.36

      0.31      25%

      0.341       0.556

     0.0719       1.629

      2.215       4.969

    -2.01       1.397

      0.639

      0.788

      0.344

      0.362

      0.271       0.177

      0.457       0.615

      0.606       0.581

      0.562       5.412

      0.802       1.042

      1.375       2.031

      0.74

      0.727

      0.349

      0.345

      0.652       0.437

      0.523       0.781

      7.828       5.248

      0.341       0.516

UCL Statistics for Data Sets with Non-Detects

User Selected Options

Date/Time of Computation   2/5/2015 10:09:31 AM

From File   ProUCLinput_16-026(b)_0-1.xls

Full Precision   OFF

Confidence Coefficient   95%

Number of Bootstrap Operations   2000

Anthracene

General Statistics

Total Number of Observations Number of Distinct Observations

Number of Detects Number of Non-Detects

Number of Distinct Detects Number of Distinct Non-Detects

Minimum Detect Minimum Non-Detect

Maximum Detect Maximum Non-Detect

Variance Detects Percent Non-Detects

Mean Detects SD Detects

Median Detects CV Detects

Skewness Detects Kurtosis Detects

Mean of Logged Detects SD of Logged Detects

Note: Sample size is small (e.g., <10), if data are collected using ISM approach, you should use

guidance provided in ITRC Tech Reg Guide on ISM (ITRC, 2012) to compute statistics of interest.

For example, you may want to use Chebyshev UCL to estimate EPC (ITRC, 2012).

Chebyshev UCL can be computed using the Nonparametric and All UCL Options of ProUCL 5.0

Normal GOF Test on Detects Only

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Detected Data Not Normal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Detected Data appear Normal at 5% Significance Level

Detected Data appear Approximate Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs

Mean Standard Error of Mean

SD    95% KM (BCA) UCL

95% KM (t) UCL 95% KM (Percentile Bootstrap) UCL

   95% KM (z) UCL    95% KM Bootstrap t UCL

90% KM Chebyshev UCL 95% KM Chebyshev UCL

97.5% KM Chebyshev UCL 99% KM Chebyshev UCL

Gamma GOF Tests on Detected Observations Only

A-D Test Statistic Anderson-Darling GOF Test

5% A-D Critical Value Detected Data Not Gamma Distributed at 5% Significance Level

K-S Test Statistic Kolmogrov-Smirnoff GOF

5% K-S Critical Value Detected Data Not Gamma Distributed at 5% Significance Level

Detected Data Not Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)
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A B C D E F G H I J K L

      0.352       5.638

      1.458       0.988

      1.048       1.546

     0.01       0.272

      1.45      0.0719

      0.488       1.797

      0.59       0.452

      0.461       0.601

      9.435       7.23

      0.272       0.404

     0.0195

      2.298       1.659

      0.855       1.184

      0.836

      0.788

      0.296

      0.362

      0.275     -2.186

      0.487       1.252

      0.601       0.585

      0.793       4.556

      1.69

    -2.221       1.186

      1.17       3.858

      0.457

      0.301     -1.936

      0.476       1.189

      0.62       1.69

      0.606       0.581

Gamma Kaplan-Meier (KM) Statistics

k hat (KM) nu hat (KM)

Approximate Chi Square Value (5.64, α) Adjusted Chi Square Value (5.64, β)

   95% Gamma Approximate KM-UCL (use when n>=50)    95% Gamma Adjusted KM-UCL (use when n<50)

Gamma ROS Statistics using Imputed  Non-Detects

GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1

For such situations, GROS method tends to yield inflated values of UCLs and BTVs

For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates

Minimum Mean

Maximum Median

SD CV

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Adjusted Level of Significance (β)

Approximate Chi Square Value (7.23, α) Adjusted Chi Square Value (7.23, β)

   95% Gamma Approximate UCL (use when n>=50)    95% Gamma Adjusted UCL (use when n<50)

Lognormal GOF Test on Detected Observations Only

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Detected Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Detected Data appear Lognormal at 5% Significance Level

Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects

Mean in Original Scale Mean in Log Scale

SD in Original Scale SD in Log Scale

   95% t UCL (assumes normality of ROS data)    95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL    95% Bootstrap t UCL

   95% H-UCL (Log ROS)

UCLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distributed

KM Mean (logged)    95% H-UCL (KM -Log)

KM SD (logged)    95% Critical H Value (KM-Log)

KM Standard Error of Mean (logged)

DL/2 Statistics

DL/2 Normal DL/2 Log-Transformed

Mean in Original Scale Mean in Log Scale

SD in Original Scale SD in Log Scale

   95% t UCL (Assumes normality)    95% H-Stat UCL

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics

Detected Data appear Approximate Normal Distributed at 5% Significance Level

Suggested UCL to Use

95% KM (t) UCL 95% KM (Percentile Bootstrap) UCL

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.
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A B C D E F G H I J K L

      8       7

      0

      1.1       2.011

      3.03       1.885

      0.684       0.242

      0.34       0.435

      0.933

      0.818

      0.19

      0.313

      2.47       2.449

      2.476

      0.26

      0.715

      0.155

      0.294

      9.842       6.235

      0.204       0.323

   157.5      99.75

      2.011       0.805

     77.71

     0.0195      72.8

      2.582       2.756

      0.955

      0.818

      0.134

      0.313

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

Arsenic

General Statistics

Total Number of Observations Number of Distinct Observations

Number of Missing Observations

Minimum Mean

Maximum Median

SD Std. Error of Mean

Coefficient of Variation Skewness

Note: Sample size is small (e.g., <10), if data are collected using ISM approach, you should use

guidance provided in ITRC Tech Reg Guide on ISM (ITRC, 2012) to compute statistics of interest.

For example, you may want to use Chebyshev UCL to estimate EPC (ITRC, 2012).

Chebyshev UCL can be computed using the Nonparametric and All UCL Options of ProUCL 5.0

Normal GOF Test

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Data appear Normal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Data appear Normal at 5% Significance Level

Data appear Normal at 5% Significance Level

Assuming Normal Distribution

   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL    95% Adjusted-CLT UCL (Chen-1995)

   95% Modified-t UCL (Johnson-1978)

Gamma GOF Test

A-D Test Statistic Anderson-Darling Gamma GOF Test

5% A-D Critical Value Detected data appear Gamma Distributed at 5% Significance Level

K-S Test Statistic Kolmogrov-Smirnoff Gamma GOF Test

5% K-S Critical Value Detected data appear Gamma Distributed at 5% Significance Level

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Approximate Chi Square Value (0.05)

Adjusted Level of Significance Adjusted Chi Square Value

Assuming Gamma Distribution

   95% Approximate Gamma UCL (use when n>=50))    95% Adjusted Gamma UCL (use when n<50)

Lognormal GOF Test

Shapiro Wilk Test Statistic Shapiro Wilk Lognormal GOF Test

5% Shapiro Wilk Critical Value Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic Lilliefors Lognormal GOF Test

5% Lilliefors Critical Value Data appear Lognormal at 5% Significance Level
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217

218

219

220

A B C D E F G H I J K L

     0.0953       0.647

      1.109       0.347

      2.677       2.756

      3.093       3.56

      4.479

      2.409       2.47

      2.383       2.607

      2.646       2.376

      2.413

      2.737       3.066

      3.522       4.419

      2.47

      8       8

      0

     60.8    334.5

  1190    121.5

   396    140

      1.184       1.739

      0.75

      0.818

      0.314

      0.313

Data appear Lognormal at 5% Significance Level

Lognormal Statistics

Minimum of Logged Data Mean of logged Data

Maximum of Logged Data SD of logged Data

Assuming Lognormal Distribution

   95% H-UCL    90% Chebyshev (MVUE) UCL

   95% Chebyshev (MVUE) UCL  97.5% Chebyshev (MVUE) UCL

   99% Chebyshev (MVUE) UCL

Nonparametric Distribution Free UCL Statistics

Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

   95% CLT UCL    95% Jackknife UCL

   95% Standard Bootstrap UCL    95% Bootstrap-t UCL

   95% Hall's Bootstrap UCL    95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL

   90% Chebyshev(Mean, Sd) UCL    95% Chebyshev(Mean, Sd) UCL

 97.5% Chebyshev(Mean, Sd) UCL    99% Chebyshev(Mean, Sd) UCL

Suggested UCL to Use

95% Student's-t UCL

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

For additional insight the user may want to consult a statistician.

Barium

General Statistics

Total Number of Observations Number of Distinct Observations

Number of Missing Observations

Minimum Mean

Maximum Median

SD Std. Error of Mean

Coefficient of Variation Skewness

Note: Sample size is small (e.g., <10), if data are collected using ISM approach, you should use

guidance provided in ITRC Tech Reg Guide on ISM (ITRC, 2012) to compute statistics of interest.

For example, you may want to use Chebyshev UCL to estimate EPC (ITRC, 2012).

Chebyshev UCL can be computed using the Nonparametric and All UCL Options of ProUCL 5.0

Normal GOF Test

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Data Not Normal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Data Not Normal at 5% Significance Level

Data Not Normal at 5% Significance Level

Assuming Normal Distribution

   95% Normal UCL    95% UCLs (Adjusted for Skewness)
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266
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A B C D E F G H I J K L
   599.7    656.7

   614.1

      0.607

      0.735

      0.287

      0.301

      1.011       0.715

   330.7    467.5

     16.18      11.45

   334.5    395.4

      4.865

     0.0195       3.838

   787    997.6

      0.883

      0.818

      0.234

      0.313

      4.108       5.243

      7.082       1.119

  1709    702.2

   876.4   1118

  1593

   564.8    599.7

   553.4    919.9

  1210    567.5

   625.5

   754.5    944.8

  1209   1728

   997.6

   95% Student's-t UCL    95% Adjusted-CLT UCL (Chen-1995)

   95% Modified-t UCL (Johnson-1978)

Gamma GOF Test

A-D Test Statistic Anderson-Darling Gamma GOF Test

5% A-D Critical Value Detected data appear Gamma Distributed at 5% Significance Level

K-S Test Statistic Kolmogrov-Smirnoff Gamma GOF Test

5% K-S Critical Value Detected data appear Gamma Distributed at 5% Significance Level

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Approximate Chi Square Value (0.05)

Adjusted Level of Significance Adjusted Chi Square Value

Assuming Gamma Distribution

   95% Approximate Gamma UCL (use when n>=50)    95% Adjusted Gamma UCL (use when n<50)

Lognormal GOF Test

Shapiro Wilk Test Statistic Shapiro Wilk Lognormal GOF Test

5% Shapiro Wilk Critical Value Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic Lilliefors Lognormal GOF Test

5% Lilliefors Critical Value Data appear Lognormal at 5% Significance Level

Data appear Lognormal at 5% Significance Level

Lognormal Statistics

Minimum of Logged Data Mean of logged Data

Maximum of Logged Data SD of logged Data

Assuming Lognormal Distribution

   95% H-UCL    90% Chebyshev (MVUE) UCL

   95% Chebyshev (MVUE) UCL  97.5% Chebyshev (MVUE) UCL

   99% Chebyshev (MVUE) UCL

Nonparametric Distribution Free UCL Statistics

Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

   95% CLT UCL    95% Jackknife UCL

   95% Standard Bootstrap UCL    95% Bootstrap-t UCL

   95% Hall's Bootstrap UCL    95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL

   90% Chebyshev(Mean, Sd) UCL    95% Chebyshev(Mean, Sd) UCL

 97.5% Chebyshev(Mean, Sd) UCL    99% Chebyshev(Mean, Sd) UCL

Suggested UCL to Use

95% Adjusted Gamma UCL

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

For additional insight the user may want to consult a statistician.
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A B C D E F G H I J K L

      8       8

      6       2

      6       2

      0.13       0.36

      4.12       0.38

      2.362      25%

      1.121       1.537

      0.409       1.371

      2.036       4.148

    -0.572       1.246

      0.708

      0.788

      0.336

      0.362

      0.895       0.495

      1.277       1.731

      1.833       1.782

      1.71       7.382

      2.381       3.053

      3.987       5.822

      0.46

      0.718

      0.306

      0.342

      0.857       0.54

      1.308       2.078

     10.28       6.475

      1.121       1.527

      0.491       7.86

      2.654       1.953

      2.651       3.603

Benzo(a)anthracene

General Statistics

Total Number of Observations Number of Distinct Observations

Number of Detects Number of Non-Detects

Number of Distinct Detects Number of Distinct Non-Detects

Minimum Detect Minimum Non-Detect

Maximum Detect Maximum Non-Detect

Variance Detects Percent Non-Detects

Mean Detects SD Detects

Median Detects CV Detects

Skewness Detects Kurtosis Detects

Mean of Logged Detects SD of Logged Detects

Note: Sample size is small (e.g., <10), if data are collected using ISM approach, you should use

guidance provided in ITRC Tech Reg Guide on ISM (ITRC, 2012) to compute statistics of interest.

For example, you may want to use Chebyshev UCL to estimate EPC (ITRC, 2012).

Chebyshev UCL can be computed using the Nonparametric and All UCL Options of ProUCL 5.0

Normal GOF Test on Detects Only

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Detected Data Not Normal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Detected Data appear Normal at 5% Significance Level

Detected Data appear Approximate Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs

Mean Standard Error of Mean

SD    95% KM (BCA) UCL

95% KM (t) UCL 95% KM (Percentile Bootstrap) UCL

   95% KM (z) UCL    95% KM Bootstrap t UCL

90% KM Chebyshev UCL 95% KM Chebyshev UCL

97.5% KM Chebyshev UCL 99% KM Chebyshev UCL

Gamma GOF Tests on Detected Observations Only

A-D Test Statistic Anderson-Darling GOF Test

5% A-D Critical Value Detected data appear Gamma Distributed at 5% Significance Level

K-S Test Statistic Kolmogrov-Smirnoff GOF

5% K-S Critical Value Detected data appear Gamma Distributed at 5% Significance Level

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Gamma Kaplan-Meier (KM) Statistics

k hat (KM) nu hat (KM)

Approximate Chi Square Value (7.86, α) Adjusted Chi Square Value (7.86, β)

   95% Gamma Approximate KM-UCL (use when n>=50)    95% Gamma Adjusted KM-UCL (use when n<50)

Gamma ROS Statistics using Imputed  Non-Detects

GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs
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354

355

356

357

358

359

360

361

362

363

364
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384

385

A B C D E F G H I J K L

     0.01       0.844

      4.12       0.316

      1.397       1.656

      0.457       0.369

      1.846       2.287

      7.31       5.902

      0.844       1.389

     0.0195

      1.59       1.092

      3.131       4.56

      0.947

      0.788

      0.242

      0.362

      0.887     -0.854

      1.369       1.178

      1.805       1.732

      2.182       8.357

      4.796

    -0.83       3.684

      1.1       3.677

      0.437

      0.887     -0.851

      1.369       1.173

      1.805       4.714

      1.833       1.782

      8       8

GROS may not be used when kstar of detected data is small such as < 0.1

For such situations, GROS method tends to yield inflated values of UCLs and BTVs

For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates

Minimum Mean

Maximum Median

SD CV

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Adjusted Level of Significance (β)

Approximate Chi Square Value (5.90, α) Adjusted Chi Square Value (5.90, β)

   95% Gamma Approximate UCL (use when n>=50)    95% Gamma Adjusted UCL (use when n<50)

Lognormal GOF Test on Detected Observations Only

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Detected Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Detected Data appear Lognormal at 5% Significance Level

Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects

Mean in Original Scale Mean in Log Scale

SD in Original Scale SD in Log Scale

   95% t UCL (assumes normality of ROS data)    95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL    95% Bootstrap t UCL

   95% H-UCL (Log ROS)

UCLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distributed

KM Mean (logged)    95% H-UCL (KM -Log)

KM SD (logged)    95% Critical H Value (KM-Log)

KM Standard Error of Mean (logged)

DL/2 Statistics

DL/2 Normal DL/2 Log-Transformed

Mean in Original Scale Mean in Log Scale

SD in Original Scale SD in Log Scale

   95% t UCL (Assumes normality)    95% H-Stat UCL

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics

Detected Data appear Approximate Normal Distributed at 5% Significance Level

Suggested UCL to Use

95% KM (t) UCL 95% KM (Percentile Bootstrap) UCL

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

Benzo(a)pyrene

General Statistics

Total Number of Observations Number of Distinct Observations
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422

423
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433
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437
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      7       1

      7       1

     0.064       0.38

      3.54       0.38

      1.539      12.5%

      0.881       1.241

      0.346       1.409

      2.143       4.641

    -0.871       1.318

      0.694

      0.803

      0.352

      0.335

      0.798       0.419

      1.097       1.488

      1.593       1.554

      1.488       5.282

      2.056       2.626

      3.417       4.971

      0.411

      0.734

      0.276

      0.322

      0.798       0.551

      1.104       1.598

     11.17       7.717

      0.881       1.186

      0.529       8.466

      3.008       2.248

      2.246       3.006

     0.0352       0.775

      3.54       0.328

Number of Detects Number of Non-Detects

Number of Distinct Detects Number of Distinct Non-Detects

Minimum Detect Minimum Non-Detect

Maximum Detect Maximum Non-Detect

Variance Detects Percent Non-Detects

Mean Detects SD Detects

Median Detects CV Detects

Skewness Detects Kurtosis Detects

Mean of Logged Detects SD of Logged Detects

Note: Sample size is small (e.g., <10), if data are collected using ISM approach, you should use

guidance provided in ITRC Tech Reg Guide on ISM (ITRC, 2012) to compute statistics of interest.

For example, you may want to use Chebyshev UCL to estimate EPC (ITRC, 2012).

Chebyshev UCL can be computed using the Nonparametric and All UCL Options of ProUCL 5.0

Normal GOF Test on Detects Only

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Detected Data Not Normal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Detected Data Not Normal at 5% Significance Level

Detected Data Not Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs

Mean Standard Error of Mean

SD    95% KM (BCA) UCL

   95% KM (t) UCL    95% KM (Percentile Bootstrap) UCL

   95% KM (z) UCL    95% KM Bootstrap t UCL

90% KM Chebyshev UCL 95% KM Chebyshev UCL

97.5% KM Chebyshev UCL 99% KM Chebyshev UCL

Gamma GOF Tests on Detected Observations Only

A-D Test Statistic Anderson-Darling GOF Test

5% A-D Critical Value Detected data appear Gamma Distributed at 5% Significance Level

K-S Test Statistic Kolmogrov-Smirnoff GOF

5% K-S Critical Value Detected data appear Gamma Distributed at 5% Significance Level

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Gamma Kaplan-Meier (KM) Statistics

k hat (KM) nu hat (KM)

Approximate Chi Square Value (8.47, α) Adjusted Chi Square Value (8.47, β)

95% Gamma Approximate KM-UCL (use when n>=50) 95% Gamma Adjusted KM-UCL (use when n<50)

Gamma ROS Statistics using Imputed  Non-Detects

GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1

For such situations, GROS method tends to yield inflated values of UCLs and BTVs

For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates

Minimum Mean

Maximum Median
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477
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490

491

492

493

494

495
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      1.187       1.531

      0.659       0.495

      1.177       1.566

     10.54       7.92

      0.775       1.102

     0.0195

      2.689       1.981

      2.283       3.098

      0.974

      0.803

      0.196

      0.335

      0.793     -0.976

      1.175       1.256

      1.58       1.521

      1.786       5.87

      5.759

    -0.975       4.582

      1.198       3.93

      0.469

      0.794     -0.97

      1.174       1.252

      1.581       5.703

      2.626       3.098

      3.006

      8       8

      0

     0.059       1.545

      7.29       0.579

SD CV

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Adjusted Level of Significance (β)

Approximate Chi Square Value (7.92, α) Adjusted Chi Square Value (7.92, β)

95% Gamma Approximate UCL (use when n>=50) 95% Gamma Adjusted UCL (use when n<50)

Lognormal GOF Test on Detected Observations Only

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Detected Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Detected Data appear Lognormal at 5% Significance Level

Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects

Mean in Original Scale Mean in Log Scale

SD in Original Scale SD in Log Scale

   95% t UCL (assumes normality of ROS data)    95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL    95% Bootstrap t UCL

   95% H-UCL (Log ROS)

UCLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distributed

KM Mean (logged)    95% H-UCL (KM -Log)

KM SD (logged)    95% Critical H Value (KM-Log)

KM Standard Error of Mean (logged)

DL/2 Statistics

DL/2 Normal DL/2 Log-Transformed

Mean in Original Scale Mean in Log Scale

SD in Original Scale SD in Log Scale

   95% t UCL (Assumes normality)    95% H-Stat UCL

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics

Detected Data appear Gamma Distributed at 5% Significance Level

Suggested UCL to Use

95% KM (Chebyshev) UCL 95% GROS Adjusted Gamma UCL

95% Adjusted Gamma KM-UCL

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

Benzo(b)fluoranthene

General Statistics

Total Number of Observations Number of Distinct Observations

Number of Missing Observations

Minimum Mean

Maximum Median
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517
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521
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531

532

533

534

535

536

537

538

539

540

541

542

543

544

545

546

547

548

549

550

A B C D E F G H I J K L
      2.428       0.858

      1.572       2.402

      0.651

      0.818

      0.332

      0.313

      3.171       3.736

      3.292

      0.344

      0.751

      0.201

      0.306

      0.659       0.495

      2.343       3.118

     10.55       7.926

      1.545       2.195

      2.692

     0.0195       1.984

      4.547       6.17

      0.996

      0.818

      0.112

      0.313

    -2.83     -0.49

      1.987       1.492

     26.76       3.865

      4.94       6.433

      9.366

SD Std. Error of Mean

Coefficient of Variation Skewness

Note: Sample size is small (e.g., <10), if data are collected using ISM approach, you should use

guidance provided in ITRC Tech Reg Guide on ISM (ITRC, 2012) to compute statistics of interest.

For example, you may want to use Chebyshev UCL to estimate EPC (ITRC, 2012).

Chebyshev UCL can be computed using the Nonparametric and All UCL Options of ProUCL 5.0

Normal GOF Test

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Data Not Normal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Data Not Normal at 5% Significance Level

Data Not Normal at 5% Significance Level

Assuming Normal Distribution

   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL    95% Adjusted-CLT UCL (Chen-1995)

   95% Modified-t UCL (Johnson-1978)

Gamma GOF Test

A-D Test Statistic Anderson-Darling Gamma GOF Test

5% A-D Critical Value Detected data appear Gamma Distributed at 5% Significance Level

K-S Test Statistic Kolmogrov-Smirnoff Gamma GOF Test

5% K-S Critical Value Detected data appear Gamma Distributed at 5% Significance Level

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Approximate Chi Square Value (0.05)

Adjusted Level of Significance Adjusted Chi Square Value

Assuming Gamma Distribution

   95% Approximate Gamma UCL (use when n>=50)    95% Adjusted Gamma UCL (use when n<50)

Lognormal GOF Test

Shapiro Wilk Test Statistic Shapiro Wilk Lognormal GOF Test

5% Shapiro Wilk Critical Value Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic Lilliefors Lognormal GOF Test

5% Lilliefors Critical Value Data appear Lognormal at 5% Significance Level

Data appear Lognormal at 5% Significance Level

Lognormal Statistics

Minimum of Logged Data Mean of logged Data

Maximum of Logged Data SD of logged Data

Assuming Lognormal Distribution

   95% H-UCL    90% Chebyshev (MVUE) UCL

   95% Chebyshev (MVUE) UCL  97.5% Chebyshev (MVUE) UCL

   99% Chebyshev (MVUE) UCL

Nonparametric Distribution Free UCL Statistics



551

552

553

554

555

556

557

558

559

560

561

562

563

564

565

566

567

568

569

570

571

572

573

574

575

576

577

578

579

580

581
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599
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      2.957       3.171

      2.867       9.605

      9.031       3.063

      3.795

      4.12       5.286

      6.905      10.09

      6.17

      8       8

      7       1

      7       1

     0.06       0.38

      1.83       0.38

      0.411      12.5%

      0.463       0.641

      0.186       1.386

      2.108       4.42

    -1.445       1.199

      0.685

      0.803

      0.366

      0.335

      0.423       0.216

      0.566       0.803

      0.832       0.794

      0.778       2.964

      1.072       1.366

      1.774       2.575

      0.561

      0.732

Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

   95% CLT UCL    95% Jackknife UCL

   95% Standard Bootstrap UCL    95% Bootstrap-t UCL

   95% Hall's Bootstrap UCL    95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL

   90% Chebyshev(Mean, Sd) UCL    95% Chebyshev(Mean, Sd) UCL

 97.5% Chebyshev(Mean, Sd) UCL    99% Chebyshev(Mean, Sd) UCL

Suggested UCL to Use

95% Adjusted Gamma UCL

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

For additional insight the user may want to consult a statistician.

Benzo(g,h,i)perylene

General Statistics

Total Number of Observations Number of Distinct Observations

Number of Detects Number of Non-Detects

Number of Distinct Detects Number of Distinct Non-Detects

Minimum Detect Minimum Non-Detect

Maximum Detect Maximum Non-Detect

Variance Detects Percent Non-Detects

Mean Detects SD Detects

Median Detects CV Detects

Skewness Detects Kurtosis Detects

Mean of Logged Detects SD of Logged Detects

Note: Sample size is small (e.g., <10), if data are collected using ISM approach, you should use

guidance provided in ITRC Tech Reg Guide on ISM (ITRC, 2012) to compute statistics of interest.

For example, you may want to use Chebyshev UCL to estimate EPC (ITRC, 2012).

Chebyshev UCL can be computed using the Nonparametric and All UCL Options of ProUCL 5.0

Normal GOF Test on Detects Only

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Detected Data Not Normal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Detected Data Not Normal at 5% Significance Level

Detected Data Not Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs

Mean Standard Error of Mean

SD    95% KM (BCA) UCL

   95% KM (t) UCL    95% KM (Percentile Bootstrap) UCL

   95% KM (z) UCL    95% KM Bootstrap t UCL

90% KM Chebyshev UCL 95% KM Chebyshev UCL

97.5% KM Chebyshev UCL 99% KM Chebyshev UCL

Gamma GOF Tests on Detected Observations Only

A-D Test Statistic Anderson-Darling GOF Test

5% A-D Critical Value Detected data appear Gamma Distributed at 5% Significance Level



606

607

608

609

610

611

612

613

614

615

616

617

618

619

620

621

622

623

624

625

626

627

628

629

630

631

632

633

634

635

636

637

638

639

640

641

642

643

644

645

646

647

648

649

650

651

652

653

654

655

656

657

658

659

660
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      0.32

      0.321

      0.87       0.592

      0.532       0.782

     12.17       8.29

      0.463       0.601

      0.557       8.913

      3.275       2.472

      1.15       1.523

     0.06       0.418

      1.83       0.173

      0.607       1.453

      0.869       0.627

      0.481       0.667

     13.91      10.03

      0.418       0.528

     0.0195

      3.958       3.054

      1.059       1.372

      0.925

      0.803

      0.249

      0.335

      0.423     -1.51

      0.605       1.125

      0.828       0.823

      0.93       3.59

      2.038

    -1.524       1.673

      1.073       3.608

      0.416

      0.429     -1.472

      0.602       1.112

      0.832       2.024

K-S Test Statistic Kolmogrov-Smirnoff GOF

5% K-S Critical Value Detected data appear Gamma Distributed at 5% Significance Level

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Gamma Kaplan-Meier (KM) Statistics

k hat (KM) nu hat (KM)

Approximate Chi Square Value (8.91, α) Adjusted Chi Square Value (8.91, β)

95% Gamma Approximate KM-UCL (use when n>=50) 95% Gamma Adjusted KM-UCL (use when n<50)

Gamma ROS Statistics using Imputed  Non-Detects

GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1

For such situations, GROS method tends to yield inflated values of UCLs and BTVs

For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates

Minimum Mean

Maximum Median

SD CV

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Adjusted Level of Significance (β)

Approximate Chi Square Value (10.03, α) Adjusted Chi Square Value (10.03, β)

95% Gamma Approximate UCL (use when n>=50) 95% Gamma Adjusted UCL (use when n<50)

Lognormal GOF Test on Detected Observations Only

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Detected Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Detected Data appear Lognormal at 5% Significance Level

Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects

Mean in Original Scale Mean in Log Scale

SD in Original Scale SD in Log Scale

   95% t UCL (assumes normality of ROS data)    95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL    95% Bootstrap t UCL

   95% H-UCL (Log ROS)

UCLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distributed

KM Mean (logged)    95% H-UCL (KM -Log)

KM SD (logged)    95% Critical H Value (KM-Log)

KM Standard Error of Mean (logged)

DL/2 Statistics

DL/2 Normal DL/2 Log-Transformed

Mean in Original Scale Mean in Log Scale

SD in Original Scale SD in Log Scale

   95% t UCL (Assumes normality)    95% H-Stat UCL
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      1.366       1.372

      1.523

      8       8

      0

      2.83       3.891

      4.82       4

      0.778       0.275

      0.2     -0.212

      0.908

      0.818

      0.222

      0.313

      4.413       4.322

      4.409

      0.406

      0.716

      0.244

      0.294

     27.37      17.19

      0.142       0.226

   438    275.1

      3.891       0.939

   237.6

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics

Detected Data appear Gamma Distributed at 5% Significance Level

Suggested UCL to Use

95% KM (Chebyshev) UCL 95% GROS Adjusted Gamma UCL

95% Adjusted Gamma KM-UCL

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

Chromium

General Statistics

Total Number of Observations Number of Distinct Observations

Number of Missing Observations

Minimum Mean

Maximum Median

SD Std. Error of Mean

Coefficient of Variation Skewness

Note: Sample size is small (e.g., <10), if data are collected using ISM approach, you should use

guidance provided in ITRC Tech Reg Guide on ISM (ITRC, 2012) to compute statistics of interest.

For example, you may want to use Chebyshev UCL to estimate EPC (ITRC, 2012).

Chebyshev UCL can be computed using the Nonparametric and All UCL Options of ProUCL 5.0

Normal GOF Test

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Data appear Normal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Data appear Normal at 5% Significance Level

Data appear Normal at 5% Significance Level

Assuming Normal Distribution

   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL    95% Adjusted-CLT UCL (Chen-1995)

   95% Modified-t UCL (Johnson-1978)

Gamma GOF Test

A-D Test Statistic Anderson-Darling Gamma GOF Test

5% A-D Critical Value Detected data appear Gamma Distributed at 5% Significance Level

K-S Test Statistic Kolmogrov-Smirnoff Gamma GOF Test

5% K-S Critical Value Detected data appear Gamma Distributed at 5% Significance Level

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Approximate Chi Square Value (0.05)
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     0.0195    228.8

      4.504       4.677

      0.902

      0.818

      0.234

      0.313

      1.04       1.34

      1.573       0.207

      4.549       4.751

      5.14       5.679

      6.739

      4.344       4.413

      4.314       4.405

      4.252       4.311

      4.313

      4.717       5.091

      5.61       6.63

      4.413

      8       8

      7       1

      7       1

      0.12       0.38

      4.07       0.38

      2.192      12.5%

      1.126       1.48

      0.406       1.315

      1.72       2.269

Adjusted Level of Significance Adjusted Chi Square Value

Assuming Gamma Distribution

   95% Approximate Gamma UCL (use when n>=50))    95% Adjusted Gamma UCL (use when n<50)

Lognormal GOF Test

Shapiro Wilk Test Statistic Shapiro Wilk Lognormal GOF Test

5% Shapiro Wilk Critical Value Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic Lilliefors Lognormal GOF Test

5% Lilliefors Critical Value Data appear Lognormal at 5% Significance Level

Data appear Lognormal at 5% Significance Level

Lognormal Statistics

Minimum of Logged Data Mean of logged Data

Maximum of Logged Data SD of logged Data

Assuming Lognormal Distribution

   95% H-UCL    90% Chebyshev (MVUE) UCL

   95% Chebyshev (MVUE) UCL  97.5% Chebyshev (MVUE) UCL

   99% Chebyshev (MVUE) UCL

Nonparametric Distribution Free UCL Statistics

Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

   95% CLT UCL    95% Jackknife UCL

   95% Standard Bootstrap UCL    95% Bootstrap-t UCL

   95% Hall's Bootstrap UCL    95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL

   90% Chebyshev(Mean, Sd) UCL    95% Chebyshev(Mean, Sd) UCL

 97.5% Chebyshev(Mean, Sd) UCL    99% Chebyshev(Mean, Sd) UCL

Suggested UCL to Use

95% Student's-t UCL

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

For additional insight the user may want to consult a statistician.

Note: For highly negatively-skewed data, confidence limits (e.g., Chen, Johnson, Lognormal, and Gamma) may not be

reliable.  Chen's and Johnson's methods provide adjustments for positvely skewed data sets.

Chrysene

General Statistics

Total Number of Observations Number of Distinct Observations

Number of Detects Number of Non-Detects

Number of Distinct Detects Number of Distinct Non-Detects

Minimum Detect Minimum Non-Detect

Maximum Detect Maximum Non-Detect

Variance Detects Percent Non-Detects

Mean Detects SD Detects

Median Detects CV Detects

Skewness Detects Kurtosis Detects
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811

812

813

814
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    -0.582       1.255

      0.725

      0.803

      0.374

      0.335

      1.014       0.503

      1.316       1.914

      1.967       1.787

      1.841       7.853

      2.523       3.206

      4.155       6.018

      0.558

      0.733

      0.313

      0.322

      0.841       0.576

      1.338       1.954

     11.78       8.064

      1.126       1.483

      0.593       9.492

      3.627       2.771

      2.654       3.473

     0.01       0.986

      4.07       0.383

      1.426       1.446

      0.58       0.446

      1.702       2.213

      9.275       7.13

      0.986       1.478

     0.0195

      2.242       1.614

      3.137       4.357

Mean of Logged Detects SD of Logged Detects

Note: Sample size is small (e.g., <10), if data are collected using ISM approach, you should use

guidance provided in ITRC Tech Reg Guide on ISM (ITRC, 2012) to compute statistics of interest.

For example, you may want to use Chebyshev UCL to estimate EPC (ITRC, 2012).

Chebyshev UCL can be computed using the Nonparametric and All UCL Options of ProUCL 5.0

Normal GOF Test on Detects Only

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Detected Data Not Normal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Detected Data Not Normal at 5% Significance Level

Detected Data Not Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs

Mean Standard Error of Mean

SD    95% KM (BCA) UCL

   95% KM (t) UCL    95% KM (Percentile Bootstrap) UCL

   95% KM (z) UCL    95% KM Bootstrap t UCL

90% KM Chebyshev UCL 95% KM Chebyshev UCL

97.5% KM Chebyshev UCL 99% KM Chebyshev UCL

Gamma GOF Tests on Detected Observations Only

A-D Test Statistic Anderson-Darling GOF Test

5% A-D Critical Value Detected data appear Gamma Distributed at 5% Significance Level

K-S Test Statistic Kolmogrov-Smirnoff GOF

5% K-S Critical Value Detected data appear Gamma Distributed at 5% Significance Level

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Gamma Kaplan-Meier (KM) Statistics

k hat (KM) nu hat (KM)

Approximate Chi Square Value (9.49, α) Adjusted Chi Square Value (9.49, β)

95% Gamma Approximate KM-UCL (use when n>=50) 95% Gamma Adjusted KM-UCL (use when n<50)

Gamma ROS Statistics using Imputed  Non-Detects

GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1

For such situations, GROS method tends to yield inflated values of UCLs and BTVs

For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates

Minimum Mean

Maximum Median

SD CV

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Adjusted Level of Significance (β)

Approximate Chi Square Value (7.13, α) Adjusted Chi Square Value (7.13, β)

95% Gamma Approximate UCL (use when n>=50) 95% Gamma Adjusted UCL (use when n<50)
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      0.927

      0.803

      0.24

      0.335

      1.009     -0.716

      1.41       1.222

      1.953       1.784

      2.163       8.383

      6.519

    -0.705       4.919

      1.146       3.793

      0.443

      1.009     -0.717

      1.41       1.223

      1.953       6.533

      3.206       4.357

      3.473

      8       8

      0

     0.086       2.147

     10.4       0.843

      3.506       1.239

      1.633       2.371

Lognormal GOF Test on Detected Observations Only

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Detected Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Detected Data appear Lognormal at 5% Significance Level

Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects

Mean in Original Scale Mean in Log Scale

SD in Original Scale SD in Log Scale

   95% t UCL (assumes normality of ROS data)    95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL    95% Bootstrap t UCL

   95% H-UCL (Log ROS)

UCLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distributed

KM Mean (logged)    95% H-UCL (KM -Log)

KM SD (logged)    95% Critical H Value (KM-Log)

KM Standard Error of Mean (logged)

DL/2 Statistics

DL/2 Normal DL/2 Log-Transformed

Mean in Original Scale Mean in Log Scale

SD in Original Scale SD in Log Scale

   95% t UCL (Assumes normality)    95% H-Stat UCL

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics

Detected Data appear Gamma Distributed at 5% Significance Level

Suggested UCL to Use

95% KM (Chebyshev) UCL 95% GROS Adjusted Gamma UCL

95% Adjusted Gamma KM-UCL

Warning: Recommended UCL exceeds the maximum observation

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

Fluoranthene

General Statistics

Total Number of Observations Number of Distinct Observations

Number of Missing Observations

Minimum Mean

Maximum Median

SD Std. Error of Mean

Coefficient of Variation Skewness

Note: Sample size is small (e.g., <10), if data are collected using ISM approach, you should use

guidance provided in ITRC Tech Reg Guide on ISM (ITRC, 2012) to compute statistics of interest.

For example, you may want to use Chebyshev UCL to estimate EPC (ITRC, 2012).

Chebyshev UCL can be computed using the Nonparametric and All UCL Options of ProUCL 5.0
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      0.636

      0.818

      0.385

      0.313

      4.496       5.296

      4.669

      0.464

      0.755

      0.297

      0.307

      0.608       0.463

      3.532       4.634

      9.729       7.414

      2.147       3.155

      2.4

     0.0195       1.744

      6.632       9.131

      0.968

      0.818

      0.203

      0.313

    -2.453     -0.25

      2.342       1.55

     45.04       5.345

      6.852       8.944

     13.05

      4.186       4.496

      3.969      17.88

     17.13       4.267

      5.473

Normal GOF Test

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Data Not Normal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Data Not Normal at 5% Significance Level

Data Not Normal at 5% Significance Level

Assuming Normal Distribution

   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL    95% Adjusted-CLT UCL (Chen-1995)

   95% Modified-t UCL (Johnson-1978)

Gamma GOF Test

A-D Test Statistic Anderson-Darling Gamma GOF Test

5% A-D Critical Value Detected data appear Gamma Distributed at 5% Significance Level

K-S Test Statistic Kolmogrov-Smirnoff Gamma GOF Test

5% K-S Critical Value Detected data appear Gamma Distributed at 5% Significance Level

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Approximate Chi Square Value (0.05)

Adjusted Level of Significance Adjusted Chi Square Value

Assuming Gamma Distribution

   95% Approximate Gamma UCL (use when n>=50)    95% Adjusted Gamma UCL (use when n<50)

Lognormal GOF Test

Shapiro Wilk Test Statistic Shapiro Wilk Lognormal GOF Test

5% Shapiro Wilk Critical Value Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic Lilliefors Lognormal GOF Test

5% Lilliefors Critical Value Data appear Lognormal at 5% Significance Level

Data appear Lognormal at 5% Significance Level

Lognormal Statistics

Minimum of Logged Data Mean of logged Data

Maximum of Logged Data SD of logged Data

Assuming Lognormal Distribution

   95% H-UCL    90% Chebyshev (MVUE) UCL

   95% Chebyshev (MVUE) UCL  97.5% Chebyshev (MVUE) UCL

   99% Chebyshev (MVUE) UCL

Nonparametric Distribution Free UCL Statistics

Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

   95% CLT UCL    95% Jackknife UCL

   95% Standard Bootstrap UCL    95% Bootstrap-t UCL

   95% Hall's Bootstrap UCL    95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL
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      5.866       7.55

      9.888      14.48

      9.131

      8       8

      7       1

      7       1

     0.083       0.38

      1.86       0.38

      0.441      12.5%

      0.48       0.664

      0.15       1.383

      1.958       3.531

    -1.411       1.169

      0.675

      0.803

      0.388

      0.335

      0.437       0.224

      0.587       0.822

      0.861       0.815

      0.805       5.376

      1.109       1.413

      1.836       2.666

      0.84

      0.732

      0.37

      0.321

      0.868       0.591

      0.553       0.812

   90% Chebyshev(Mean, Sd) UCL    95% Chebyshev(Mean, Sd) UCL

 97.5% Chebyshev(Mean, Sd) UCL    99% Chebyshev(Mean, Sd) UCL

Suggested UCL to Use

95% Adjusted Gamma UCL

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

For additional insight the user may want to consult a statistician.

Indeno(1,2,3-cd)pyrene

General Statistics

Total Number of Observations Number of Distinct Observations

Number of Detects Number of Non-Detects

Number of Distinct Detects Number of Distinct Non-Detects

Minimum Detect Minimum Non-Detect

Maximum Detect Maximum Non-Detect

Variance Detects Percent Non-Detects

Mean Detects SD Detects

Median Detects CV Detects

Skewness Detects Kurtosis Detects

Mean of Logged Detects SD of Logged Detects

Note: Sample size is small (e.g., <10), if data are collected using ISM approach, you should use

guidance provided in ITRC Tech Reg Guide on ISM (ITRC, 2012) to compute statistics of interest.

For example, you may want to use Chebyshev UCL to estimate EPC (ITRC, 2012).

Chebyshev UCL can be computed using the Nonparametric and All UCL Options of ProUCL 5.0

Normal GOF Test on Detects Only

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Detected Data Not Normal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Detected Data Not Normal at 5% Significance Level

Detected Data Not Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs

Mean Standard Error of Mean

SD    95% KM (BCA) UCL

   95% KM (t) UCL    95% KM (Percentile Bootstrap) UCL

   95% KM (z) UCL    95% KM Bootstrap t UCL

90% KM Chebyshev UCL 95% KM Chebyshev UCL

97.5% KM Chebyshev UCL 99% KM Chebyshev UCL

Gamma GOF Tests on Detected Observations Only

A-D Test Statistic Anderson-Darling GOF Test

5% A-D Critical Value Detected Data Not Gamma Distributed at 5% Significance Level

K-S Test Statistic Kolmogrov-Smirnoff GOF

5% K-S Critical Value Detected Data Not Gamma Distributed at 5% Significance Level

Detected Data Not Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)
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     12.15       8.275

      0.48       0.624

      0.554       8.858

      3.242       2.444

      1.193       1.582

     0.083       0.433

      1.86       0.148

      0.629       1.452

      0.865       0.624

      0.501       0.694

     13.84       9.982

      0.433       0.548

     0.0195

      3.931       3.03

      1.1       1.427

      0.833

      0.803

      0.315

      0.335

      0.439     -1.472

      0.626       1.096

      0.858       0.79

      0.99       5.97

      1.911

    -1.493       1.545

      1.04       3.526

      0.4

      0.444     -1.442

      0.623       1.086

      0.861       1.901

      1.836

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Gamma Kaplan-Meier (KM) Statistics

k hat (KM) nu hat (KM)

Approximate Chi Square Value (8.86, α) Adjusted Chi Square Value (8.86, β)

   95% Gamma Approximate KM-UCL (use when n>=50)    95% Gamma Adjusted KM-UCL (use when n<50)

Gamma ROS Statistics using Imputed  Non-Detects

GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1

For such situations, GROS method tends to yield inflated values of UCLs and BTVs

For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates

Minimum Mean

Maximum Median

SD CV

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Adjusted Level of Significance (β)

Approximate Chi Square Value (9.98, α) Adjusted Chi Square Value (9.98, β)

   95% Gamma Approximate UCL (use when n>=50)    95% Gamma Adjusted UCL (use when n<50)

Lognormal GOF Test on Detected Observations Only

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Detected Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Detected Data appear Lognormal at 5% Significance Level

Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects

Mean in Original Scale Mean in Log Scale

SD in Original Scale SD in Log Scale

   95% t UCL (assumes normality of ROS data)    95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL    95% Bootstrap t UCL

   95% H-UCL (Log ROS)

UCLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distributed

KM Mean (logged)    95% H-UCL (KM -Log)

KM SD (logged)    95% Critical H Value (KM-Log)

KM Standard Error of Mean (logged)

DL/2 Statistics

DL/2 Normal DL/2 Log-Transformed

Mean in Original Scale Mean in Log Scale

SD in Original Scale SD in Log Scale

   95% t UCL (Assumes normality)    95% H-Stat UCL

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics

Detected Data appear Lognormal Distributed at 5% Significance Level

Suggested UCL to Use

97.5% KM (Chebyshev) UCL
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      8       8

      0

  5910   8896

 11000   9525

  1928    681.6

      0.217     -0.586

      0.905

      0.818

      0.212

      0.313

 10188   9867

 10164

      0.456

      0.716

      0.24

      0.294

     22.16      13.93

   401.5    638.6

   354.5    222.9

  8896   2384

   189.3

     0.0195    181.5

 10473  10925

      0.884

      0.818

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

Iron

General Statistics

Total Number of Observations Number of Distinct Observations

Number of Missing Observations

Minimum Mean

Maximum Median

SD Std. Error of Mean

Coefficient of Variation Skewness

Note: Sample size is small (e.g., <10), if data are collected using ISM approach, you should use

guidance provided in ITRC Tech Reg Guide on ISM (ITRC, 2012) to compute statistics of interest.

For example, you may want to use Chebyshev UCL to estimate EPC (ITRC, 2012).

Chebyshev UCL can be computed using the Nonparametric and All UCL Options of ProUCL 5.0

Normal GOF Test

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Data appear Normal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Data appear Normal at 5% Significance Level

Data appear Normal at 5% Significance Level

Assuming Normal Distribution

   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL    95% Adjusted-CLT UCL (Chen-1995)

   95% Modified-t UCL (Johnson-1978)

Gamma GOF Test

A-D Test Statistic Anderson-Darling Gamma GOF Test

5% A-D Critical Value Detected data appear Gamma Distributed at 5% Significance Level

K-S Test Statistic Kolmogrov-Smirnoff Gamma GOF Test

5% K-S Critical Value Detected data appear Gamma Distributed at 5% Significance Level

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Approximate Chi Square Value (0.05)

Adjusted Level of Significance Adjusted Chi Square Value

Assuming Gamma Distribution

   95% Approximate Gamma UCL (use when n>=50))    95% Adjusted Gamma UCL (use when n<50)

Lognormal GOF Test

Shapiro Wilk Test Statistic Shapiro Wilk Lognormal GOF Test

5% Shapiro Wilk Critical Value Data appear Lognormal at 5% Significance Level
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      0.241

      0.313

      8.684       9.071

      9.306       0.234

 10646  11121

 12124  13516

 16252

 10017  10188

  9950  10017

  9771   9943

  9891

 10941  11867

 13153  15678

 10188

      8       8

      7       1

      7       1

     0.064       0.38

      7.37       0.38

      7.018      12.5%

      1.528       2.649

      0.381       1.733

      2.376       5.758

    -0.68       1.577

Lilliefors Test Statistic Lilliefors Lognormal GOF Test

5% Lilliefors Critical Value Data appear Lognormal at 5% Significance Level

Data appear Lognormal at 5% Significance Level

Lognormal Statistics

Minimum of Logged Data Mean of logged Data

Maximum of Logged Data SD of logged Data

Assuming Lognormal Distribution

   95% H-UCL    90% Chebyshev (MVUE) UCL

   95% Chebyshev (MVUE) UCL  97.5% Chebyshev (MVUE) UCL

   99% Chebyshev (MVUE) UCL

Nonparametric Distribution Free UCL Statistics

Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

   95% CLT UCL    95% Jackknife UCL

   95% Standard Bootstrap UCL    95% Bootstrap-t UCL

   95% Hall's Bootstrap UCL    95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL

   90% Chebyshev(Mean, Sd) UCL    95% Chebyshev(Mean, Sd) UCL

 97.5% Chebyshev(Mean, Sd) UCL    99% Chebyshev(Mean, Sd) UCL

Suggested UCL to Use

95% Student's-t UCL

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

For additional insight the user may want to consult a statistician.

Note: For highly negatively-skewed data, confidence limits (e.g., Chen, Johnson, Lognormal, and Gamma) may not be

reliable.  Chen's and Johnson's methods provide adjustments for positvely skewed data sets.

Phenanthrene

General Statistics

Total Number of Observations Number of Distinct Observations

Number of Detects Number of Non-Detects

Number of Distinct Detects Number of Distinct Non-Detects

Minimum Detect Minimum Non-Detect

Maximum Detect Maximum Non-Detect

Variance Detects Percent Non-Detects

Mean Detects SD Detects

Median Detects CV Detects

Skewness Detects Kurtosis Detects

Mean of Logged Detects SD of Logged Detects

Note: Sample size is small (e.g., <10), if data are collected using ISM approach, you should use

guidance provided in ITRC Tech Reg Guide on ISM (ITRC, 2012) to compute statistics of interest.

For example, you may want to use Chebyshev UCL to estimate EPC (ITRC, 2012).

Chebyshev UCL can be computed using the Nonparametric and All UCL Options of ProUCL 5.0

Normal GOF Test on Detects Only
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      0.619

      0.803

      0.366

      0.335

      1.36       0.893

      2.337       2.878

      3.052       2.912

      2.829      18.32

      4.038       5.252

      6.935      10.24

      0.548

      0.748

      0.312

      0.326

      0.565       0.418

      2.706       3.656

      7.907       5.852

      1.528       2.364

      0.339       5.42

      1.351       0.906

      5.457       8.137

     0.01       1.339

      7.37       0.361

      2.511       1.876

      0.443       0.36

      3.022       3.717

      7.086       5.762

      1.339       2.23

     0.0195

      1.519       1.036

      5.076       7.441

      0.958

      0.803

      0.221

      0.335

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Detected Data Not Normal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Detected Data Not Normal at 5% Significance Level

Detected Data Not Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs

Mean Standard Error of Mean

SD    95% KM (BCA) UCL

   95% KM (t) UCL    95% KM (Percentile Bootstrap) UCL

   95% KM (z) UCL    95% KM Bootstrap t UCL

90% KM Chebyshev UCL 95% KM Chebyshev UCL

97.5% KM Chebyshev UCL 99% KM Chebyshev UCL

Gamma GOF Tests on Detected Observations Only

A-D Test Statistic Anderson-Darling GOF Test

5% A-D Critical Value Detected data appear Gamma Distributed at 5% Significance Level

K-S Test Statistic Kolmogrov-Smirnoff GOF

5% K-S Critical Value Detected data appear Gamma Distributed at 5% Significance Level

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Gamma Kaplan-Meier (KM) Statistics

k hat (KM) nu hat (KM)

Approximate Chi Square Value (5.42, α) Adjusted Chi Square Value (5.42, β)

95% Gamma Approximate KM-UCL (use when n>=50) 95% Gamma Adjusted KM-UCL (use when n<50)

Gamma ROS Statistics using Imputed  Non-Detects

GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1

For such situations, GROS method tends to yield inflated values of UCLs and BTVs

For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates

Minimum Mean

Maximum Median

SD CV

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Adjusted Level of Significance (β)

Approximate Chi Square Value (5.76, α) Adjusted Chi Square Value (5.76, β)

95% Gamma Approximate UCL (use when n>=50) 95% Gamma Adjusted UCL (use when n<50)

Lognormal GOF Test on Detected Observations Only

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Detected Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Detected Data appear Lognormal at 5% Significance Level

Detected Data appear Lognormal at 5% Significance Level
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      1.354     -0.849

      2.502       1.537

      3.029       2.953

      3.858      19.46

     23.19

    -0.833      15.15

      1.445       4.59

      0.562

      1.361     -0.802

      2.498       1.501

      3.034      20.35

      5.252       7.441

      8.137

      8       8

      0

     0.071       1.662

      8.23       0.654

      2.753       0.973

      1.657       2.474

      0.622

      0.818

      0.371

      0.313

Lognormal ROS Statistics Using Imputed Non-Detects

Mean in Original Scale Mean in Log Scale

SD in Original Scale SD in Log Scale

   95% t UCL (assumes normality of ROS data)    95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL    95% Bootstrap t UCL

   95% H-UCL (Log ROS)

UCLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distributed

KM Mean (logged)    95% H-UCL (KM -Log)

KM SD (logged)    95% Critical H Value (KM-Log)

KM Standard Error of Mean (logged)

DL/2 Statistics

DL/2 Normal DL/2 Log-Transformed

Mean in Original Scale Mean in Log Scale

SD in Original Scale SD in Log Scale

   95% t UCL (Assumes normality)    95% H-Stat UCL

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics

Detected Data appear Gamma Distributed at 5% Significance Level

Suggested UCL to Use

95% KM (Chebyshev) UCL 95% GROS Adjusted Gamma UCL

95% Adjusted Gamma KM-UCL

Warning: Recommended UCL exceeds the maximum observation

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

Pyrene

General Statistics

Total Number of Observations Number of Distinct Observations

Number of Missing Observations

Minimum Mean

Maximum Median

SD Std. Error of Mean

Coefficient of Variation Skewness

Note: Sample size is small (e.g., <10), if data are collected using ISM approach, you should use

guidance provided in ITRC Tech Reg Guide on ISM (ITRC, 2012) to compute statistics of interest.

For example, you may want to use Chebyshev UCL to estimate EPC (ITRC, 2012).

Chebyshev UCL can be computed using the Nonparametric and All UCL Options of ProUCL 5.0

Normal GOF Test

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Data Not Normal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Data Not Normal at 5% Significance Level

Data Not Normal at 5% Significance Level
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      3.506       4.173

      3.648

      0.458

      0.755

      0.271

      0.307

      0.609       0.464

      2.729       3.582

      9.746       7.424

      1.662       2.44

      2.406

     0.0195       1.748

      5.128       7.058

      0.956

      0.818

      0.175

      0.313

    -2.645     -0.504

      2.108       1.559

     36.56       4.201

      5.388       7.036

     10.27

      3.263       3.506

      3.151      13.23

     12.55       3.416

      3.847

      4.582       5.905

      7.741      11.35

      7.058

Assuming Normal Distribution

   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL    95% Adjusted-CLT UCL (Chen-1995)

   95% Modified-t UCL (Johnson-1978)

Gamma GOF Test

A-D Test Statistic Anderson-Darling Gamma GOF Test

5% A-D Critical Value Detected data appear Gamma Distributed at 5% Significance Level

K-S Test Statistic Kolmogrov-Smirnoff Gamma GOF Test

5% K-S Critical Value Detected data appear Gamma Distributed at 5% Significance Level

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Approximate Chi Square Value (0.05)

Adjusted Level of Significance Adjusted Chi Square Value

Assuming Gamma Distribution

   95% Approximate Gamma UCL (use when n>=50)    95% Adjusted Gamma UCL (use when n<50)

Lognormal GOF Test

Shapiro Wilk Test Statistic Shapiro Wilk Lognormal GOF Test

5% Shapiro Wilk Critical Value Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic Lilliefors Lognormal GOF Test

5% Lilliefors Critical Value Data appear Lognormal at 5% Significance Level

Data appear Lognormal at 5% Significance Level

Lognormal Statistics

Minimum of Logged Data Mean of logged Data

Maximum of Logged Data SD of logged Data

Assuming Lognormal Distribution

   95% H-UCL    90% Chebyshev (MVUE) UCL

   95% Chebyshev (MVUE) UCL  97.5% Chebyshev (MVUE) UCL

   99% Chebyshev (MVUE) UCL

Nonparametric Distribution Free UCL Statistics

Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

   95% CLT UCL    95% Jackknife UCL

   95% Standard Bootstrap UCL    95% Bootstrap-t UCL

   95% Hall's Bootstrap UCL    95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL

   90% Chebyshev(Mean, Sd) UCL    95% Chebyshev(Mean, Sd) UCL

 97.5% Chebyshev(Mean, Sd) UCL    99% Chebyshev(Mean, Sd) UCL

Suggested UCL to Use

95% Adjusted Gamma UCL

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)



1321

1322

1323

A B C D E F G H I J K L
and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

For additional insight the user may want to consult a statistician.
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a b c a b c a b c a b c
junk junk junk junk junk 0 junk junk junk junk junk 0

      8       6

      6       2

      6       1

     0.041       0.36

      1.45       0.36

      0.31      25%

      0.341       0.556

     0.0719       1.629

      2.215       4.969

    -2.01       1.397

      0.639

      0.788

      0.344

      0.362

      0.271       0.177

      0.457       0.609

      0.606       0.585

      0.562       5.552

      0.802       1.042

      1.375       2.031

      0.74

      0.727

      0.349

      0.345

      0.652       0.437

      0.523       0.781

      7.828       5.248

      0.341       0.516

      0.352       5.638

      1.458       0.988

      1.048       1.546

Anthracene

General Statistics

Total Number of Observations Number of Distinct Observations

Number of Detects Number of Non-Detects

Number of Distinct Detects Number of Distinct Non-Detects

Minimum Detect Minimum Non-Detect

Maximum Detect Maximum Non-Detect

Variance Detects Percent Non-Detects

Mean Detects SD Detects

Median Detects CV Detects

Skewness Detects Kurtosis Detects

Mean of Logged Detects SD of Logged Detects

Note: Sample size is small (e.g., <10), if data are collected using ISM approach, you should use

guidance provided in ITRC Tech Reg Guide on ISM (ITRC, 2012) to compute statistics of interest.

For example, you may want to use Chebyshev UCL to estimate EPC (ITRC, 2012).

Chebyshev UCL can be computed using the Nonparametric and All UCL Options of ProUCL 5.0

Normal GOF Test on Detects Only

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Detected Data Not Normal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Detected Data appear Normal at 5% Significance Level

Detected Data appear Approximate Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs

Mean Standard Error of Mean

SD    95% KM (BCA) UCL

95% KM (t) UCL 95% KM (Percentile Bootstrap) UCL

   95% KM (z) UCL    95% KM Bootstrap t UCL

90% KM Chebyshev UCL 95% KM Chebyshev UCL

97.5% KM Chebyshev UCL 99% KM Chebyshev UCL

Gamma GOF Tests on Detected Observations Only

A-D Test Statistic Anderson-Darling GOF Test

5% A-D Critical Value Detected Data Not Gamma Distributed at 5% Significance Level

K-S Test Statistic Kolmogrov-Smirnoff GOF

5% K-S Critical Value Detected Data Not Gamma Distributed at 5% Significance Level

Detected Data Not Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Gamma Kaplan-Meier (KM) Statistics

k hat (KM) nu hat (KM)

Approximate Chi Square Value (5.64, α) Adjusted Chi Square Value (5.64, β)

   95% Gamma Approximate KM-UCL (use when n>=50)    95% Gamma Adjusted KM-UCL (use when n<50)

Gamma ROS Statistics using Imputed  Non-Detects
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     0.01       0.272

      1.45      0.0719

      0.488       1.797

      0.59       0.452

      0.461       0.601

      9.435       7.23

      0.272       0.404

     0.0195

      2.298       1.659

      0.855       1.184

      0.836

      0.788

      0.296

      0.362

      0.275     -2.186

      0.487       1.252

      0.601       0.585

      0.788       4.41

      1.69

    -2.221       1.186

      1.17       3.858

      0.457

      0.301     -1.936

      0.476       1.189

      0.62       1.69

      0.606       0.585

GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1

For such situations, GROS method tends to yield inflated values of UCLs and BTVs

For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates

Minimum Mean

Maximum Median

SD CV

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Adjusted Level of Significance (β)

Approximate Chi Square Value (7.23, α) Adjusted Chi Square Value (7.23, β)

   95% Gamma Approximate UCL (use when n>=50)    95% Gamma Adjusted UCL (use when n<50)

Lognormal GOF Test on Detected Observations Only

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Detected Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Detected Data appear Lognormal at 5% Significance Level

Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects

Mean in Original Scale Mean in Log Scale

SD in Original Scale SD in Log Scale

   95% t UCL (assumes normality of ROS data)    95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL    95% Bootstrap t UCL

   95% H-UCL (Log ROS)

UCLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distributed

KM Mean (logged)    95% H-UCL (KM -Log)

KM SD (logged)    95% Critical H Value (KM-Log)

KM Standard Error of Mean (logged)

DL/2 Statistics

DL/2 Normal DL/2 Log-Transformed

Mean in Original Scale Mean in Log Scale

SD in Original Scale SD in Log Scale

   95% t UCL (Assumes normality)    95% H-Stat UCL

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics

Detected Data appear Approximate Normal Distributed at 5% Significance Level

Suggested UCL to Use

95% KM (t) UCL 95% KM (Percentile Bootstrap) UCL

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

Arsenic
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      8       7

      0

      1.1       2.011

      3.03       1.885

      0.684       0.242

      0.34       0.435

      0.933

      0.818

      0.19

      0.313

      2.47       2.449

      2.476

      0.26

      0.715

      0.155

      0.294

      9.842       6.235

      0.204       0.323

   157.5      99.75

      2.011       0.805

     77.71

     0.0195      72.8

      2.582       2.756

      0.955

      0.818

      0.134

      0.313

     0.0953       0.647

      1.109       0.347

General Statistics

Total Number of Observations Number of Distinct Observations

Number of Missing Observations

Minimum Mean

Maximum Median

SD Std. Error of Mean

Coefficient of Variation Skewness

Note: Sample size is small (e.g., <10), if data are collected using ISM approach, you should use

guidance provided in ITRC Tech Reg Guide on ISM (ITRC, 2012) to compute statistics of interest.

For example, you may want to use Chebyshev UCL to estimate EPC (ITRC, 2012).

Chebyshev UCL can be computed using the Nonparametric and All UCL Options of ProUCL 5.0

Normal GOF Test

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Data appear Normal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Data appear Normal at 5% Significance Level

Data appear Normal at 5% Significance Level

Assuming Normal Distribution

   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL    95% Adjusted-CLT UCL (Chen-1995)

   95% Modified-t UCL (Johnson-1978)

Gamma GOF Test

A-D Test Statistic Anderson-Darling Gamma GOF Test

5% A-D Critical Value Detected data appear Gamma Distributed at 5% Significance Level

K-S Test Statistic Kolmogrov-Smirnoff Gamma GOF Test

5% K-S Critical Value Detected data appear Gamma Distributed at 5% Significance Level

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Approximate Chi Square Value (0.05)

Adjusted Level of Significance Adjusted Chi Square Value

Assuming Gamma Distribution

   95% Approximate Gamma UCL (use when n>=50))    95% Adjusted Gamma UCL (use when n<50)

Lognormal GOF Test

Shapiro Wilk Test Statistic Shapiro Wilk Lognormal GOF Test

5% Shapiro Wilk Critical Value Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic Lilliefors Lognormal GOF Test

5% Lilliefors Critical Value Data appear Lognormal at 5% Significance Level

Data appear Lognormal at 5% Significance Level

Lognormal Statistics

Minimum of Logged Data Mean of logged Data

Maximum of Logged Data SD of logged Data

Assuming Lognormal Distribution
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      2.677       2.756

      3.093       3.56

      4.479

      2.409       2.47

      2.383       2.615

      2.644       2.389

      2.413

      2.737       3.066

      3.522       4.419

      2.47

      8       8

      0

     60.8    334.5

  1190    121.5

   396    140

      1.184       1.739

      0.75

      0.818

      0.314

      0.313

   599.7    656.7

   614.1

      0.607

      0.735

      0.287

   95% H-UCL    90% Chebyshev (MVUE) UCL

   95% Chebyshev (MVUE) UCL  97.5% Chebyshev (MVUE) UCL

   99% Chebyshev (MVUE) UCL

Nonparametric Distribution Free UCL Statistics

Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

   95% CLT UCL    95% Jackknife UCL

   95% Standard Bootstrap UCL    95% Bootstrap-t UCL

   95% Hall's Bootstrap UCL    95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL

   90% Chebyshev(Mean, Sd) UCL    95% Chebyshev(Mean, Sd) UCL

 97.5% Chebyshev(Mean, Sd) UCL    99% Chebyshev(Mean, Sd) UCL

Suggested UCL to Use

95% Student's-t UCL

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

For additional insight the user may want to consult a statistician.

Barium

General Statistics

Total Number of Observations Number of Distinct Observations

Number of Missing Observations

Minimum Mean

Maximum Median

SD Std. Error of Mean

Coefficient of Variation Skewness

Note: Sample size is small (e.g., <10), if data are collected using ISM approach, you should use

guidance provided in ITRC Tech Reg Guide on ISM (ITRC, 2012) to compute statistics of interest.

For example, you may want to use Chebyshev UCL to estimate EPC (ITRC, 2012).

Chebyshev UCL can be computed using the Nonparametric and All UCL Options of ProUCL 5.0

Normal GOF Test

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Data Not Normal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Data Not Normal at 5% Significance Level

Data Not Normal at 5% Significance Level

Assuming Normal Distribution

   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL    95% Adjusted-CLT UCL (Chen-1995)

   95% Modified-t UCL (Johnson-1978)

Gamma GOF Test

A-D Test Statistic Anderson-Darling Gamma GOF Test

5% A-D Critical Value Detected data appear Gamma Distributed at 5% Significance Level

K-S Test Statistic Kolmogrov-Smirnoff Gamma GOF Test
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      0.301

      1.011       0.715

   330.7    467.5

     16.18      11.45

   334.5    395.4

      4.865

     0.0195       3.838

   787    997.6

      0.883

      0.818

      0.234

      0.313

      4.108       5.243

      7.082       1.119

  1709    702.2

   876.4   1118

  1593

   564.8    599.7

   552.4    921.4

   846.1    571.6

   654.9

   754.5    944.8

  1209   1728

   997.6

      8       8

      6       2

      6       2

5% K-S Critical Value Detected data appear Gamma Distributed at 5% Significance Level

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Approximate Chi Square Value (0.05)

Adjusted Level of Significance Adjusted Chi Square Value

Assuming Gamma Distribution

   95% Approximate Gamma UCL (use when n>=50)    95% Adjusted Gamma UCL (use when n<50)

Lognormal GOF Test

Shapiro Wilk Test Statistic Shapiro Wilk Lognormal GOF Test

5% Shapiro Wilk Critical Value Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic Lilliefors Lognormal GOF Test

5% Lilliefors Critical Value Data appear Lognormal at 5% Significance Level

Data appear Lognormal at 5% Significance Level

Lognormal Statistics

Minimum of Logged Data Mean of logged Data

Maximum of Logged Data SD of logged Data

Assuming Lognormal Distribution

   95% H-UCL    90% Chebyshev (MVUE) UCL

   95% Chebyshev (MVUE) UCL  97.5% Chebyshev (MVUE) UCL

   99% Chebyshev (MVUE) UCL

Nonparametric Distribution Free UCL Statistics

Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

   95% CLT UCL    95% Jackknife UCL

   95% Standard Bootstrap UCL    95% Bootstrap-t UCL

   95% Hall's Bootstrap UCL    95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL

   90% Chebyshev(Mean, Sd) UCL    95% Chebyshev(Mean, Sd) UCL

 97.5% Chebyshev(Mean, Sd) UCL    99% Chebyshev(Mean, Sd) UCL

Suggested UCL to Use

95% Adjusted Gamma UCL

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

For additional insight the user may want to consult a statistician.

Benzo(a)anthracene

General Statistics

Total Number of Observations Number of Distinct Observations

Number of Detects Number of Non-Detects

Number of Distinct Detects Number of Distinct Non-Detects



276

277

278

279

280

281

282

283

284

285

286

287

288

289

290

291

292

293

294

295

296

297

298

299

300

301

302

303

304

305

306

307

308

309

310

311

312

313

314

315

316

317

318

319

320

321

322

323

324

325

326

327

328

329

330

A B C D E F G H I J K L
      0.13       0.36

      4.12       0.38

      2.362      25%

      1.121       1.537

      0.409       1.371

      2.036       4.148

    -0.572       1.246

      0.708

      0.788

      0.336

      0.362

      0.895       0.495

      1.277       1.749

      1.833       1.708

      1.71       7.532

      2.381       3.053

      3.987       5.822

      0.46

      0.718

      0.306

      0.342

      0.857       0.54

      1.308       2.078

     10.28       6.475

      1.121       1.527

      0.491       7.86

      2.654       1.953

      2.651       3.603

     0.01       0.844

      4.12       0.316

      1.397       1.656

      0.457       0.369

Minimum Detect Minimum Non-Detect

Maximum Detect Maximum Non-Detect

Variance Detects Percent Non-Detects

Mean Detects SD Detects

Median Detects CV Detects

Skewness Detects Kurtosis Detects

Mean of Logged Detects SD of Logged Detects

Note: Sample size is small (e.g., <10), if data are collected using ISM approach, you should use

guidance provided in ITRC Tech Reg Guide on ISM (ITRC, 2012) to compute statistics of interest.

For example, you may want to use Chebyshev UCL to estimate EPC (ITRC, 2012).

Chebyshev UCL can be computed using the Nonparametric and All UCL Options of ProUCL 5.0

Normal GOF Test on Detects Only

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Detected Data Not Normal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Detected Data appear Normal at 5% Significance Level

Detected Data appear Approximate Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs

Mean Standard Error of Mean

SD    95% KM (BCA) UCL

95% KM (t) UCL 95% KM (Percentile Bootstrap) UCL

   95% KM (z) UCL    95% KM Bootstrap t UCL

90% KM Chebyshev UCL 95% KM Chebyshev UCL

97.5% KM Chebyshev UCL 99% KM Chebyshev UCL

Gamma GOF Tests on Detected Observations Only

A-D Test Statistic Anderson-Darling GOF Test

5% A-D Critical Value Detected data appear Gamma Distributed at 5% Significance Level

K-S Test Statistic Kolmogrov-Smirnoff GOF

5% K-S Critical Value Detected data appear Gamma Distributed at 5% Significance Level

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Gamma Kaplan-Meier (KM) Statistics

k hat (KM) nu hat (KM)

Approximate Chi Square Value (7.86, α) Adjusted Chi Square Value (7.86, β)

   95% Gamma Approximate KM-UCL (use when n>=50)    95% Gamma Adjusted KM-UCL (use when n<50)

Gamma ROS Statistics using Imputed  Non-Detects

GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1

For such situations, GROS method tends to yield inflated values of UCLs and BTVs

For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates

Minimum Mean

Maximum Median

SD CV

k hat (MLE) k star (bias corrected MLE)



331

332

333

334

335

336

337

338

339

340

341

342

343

344

345

346

347

348

349

350

351

352

353

354

355

356

357

358

359

360

361

362

363

364

365

366

367

368

369

370

371

372

373

374

375

376

377

378

379

380

381

382

383

384

385

A B C D E F G H I J K L
      1.846       2.287

      7.31       5.902

      0.844       1.389

     0.0195

      1.59       1.092

      3.131       4.56

      0.947

      0.788

      0.242

      0.362

      0.887     -0.854

      1.369       1.178

      1.805       1.716

      2.149       8.507

      4.796

    -0.83       3.684

      1.1       3.677

      0.437

      0.887     -0.851

      1.369       1.173

      1.805       4.714

      1.833       1.708

      8       8

      7       1

      7       1

     0.064       0.38

      3.54       0.38

      1.539      12.5%

      0.881       1.241

      0.346       1.409

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Adjusted Level of Significance (β)

Approximate Chi Square Value (5.90, α) Adjusted Chi Square Value (5.90, β)

   95% Gamma Approximate UCL (use when n>=50)    95% Gamma Adjusted UCL (use when n<50)

Lognormal GOF Test on Detected Observations Only

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Detected Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Detected Data appear Lognormal at 5% Significance Level

Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects

Mean in Original Scale Mean in Log Scale

SD in Original Scale SD in Log Scale

   95% t UCL (assumes normality of ROS data)    95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL    95% Bootstrap t UCL

   95% H-UCL (Log ROS)

UCLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distributed

KM Mean (logged)    95% H-UCL (KM -Log)

KM SD (logged)    95% Critical H Value (KM-Log)

KM Standard Error of Mean (logged)

DL/2 Statistics

DL/2 Normal DL/2 Log-Transformed

Mean in Original Scale Mean in Log Scale

SD in Original Scale SD in Log Scale

   95% t UCL (Assumes normality)    95% H-Stat UCL

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics

Detected Data appear Approximate Normal Distributed at 5% Significance Level

Suggested UCL to Use

95% KM (t) UCL 95% KM (Percentile Bootstrap) UCL

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

Benzo(a)pyrene

General Statistics

Total Number of Observations Number of Distinct Observations

Number of Detects Number of Non-Detects

Number of Distinct Detects Number of Distinct Non-Detects

Minimum Detect Minimum Non-Detect

Maximum Detect Maximum Non-Detect

Variance Detects Percent Non-Detects

Mean Detects SD Detects

Median Detects CV Detects



386

387

388

389

390

391

392

393

394

395

396

397

398

399

400

401

402

403

404

405

406

407

408

409

410

411

412

413

414

415

416

417

418

419

420

421

422

423

424

425

426

427

428

429

430

431

432

433

434

435

436

437

438

439

440

A B C D E F G H I J K L
      2.143       4.641

    -0.871       1.318

      0.694

      0.803

      0.352

      0.335

      0.798       0.419

      1.097       1.512

      1.593       1.529

      1.488       5.18

      2.056       2.626

      3.417       4.971

      0.411

      0.734

      0.276

      0.322

      0.798       0.551

      1.104       1.598

     11.17       7.717

      0.881       1.186

      0.529       8.466

      3.008       2.248

      2.246       3.006

     0.0352       0.775

      3.54       0.328

      1.187       1.531

      0.659       0.495

      1.177       1.566

     10.54       7.92

      0.775       1.102

     0.0195

      2.689       1.981

Skewness Detects Kurtosis Detects

Mean of Logged Detects SD of Logged Detects

Note: Sample size is small (e.g., <10), if data are collected using ISM approach, you should use

guidance provided in ITRC Tech Reg Guide on ISM (ITRC, 2012) to compute statistics of interest.

For example, you may want to use Chebyshev UCL to estimate EPC (ITRC, 2012).

Chebyshev UCL can be computed using the Nonparametric and All UCL Options of ProUCL 5.0

Normal GOF Test on Detects Only

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Detected Data Not Normal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Detected Data Not Normal at 5% Significance Level

Detected Data Not Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs

Mean Standard Error of Mean

SD    95% KM (BCA) UCL

   95% KM (t) UCL    95% KM (Percentile Bootstrap) UCL

   95% KM (z) UCL    95% KM Bootstrap t UCL

90% KM Chebyshev UCL 95% KM Chebyshev UCL

97.5% KM Chebyshev UCL 99% KM Chebyshev UCL

Gamma GOF Tests on Detected Observations Only

A-D Test Statistic Anderson-Darling GOF Test

5% A-D Critical Value Detected data appear Gamma Distributed at 5% Significance Level

K-S Test Statistic Kolmogrov-Smirnoff GOF

5% K-S Critical Value Detected data appear Gamma Distributed at 5% Significance Level

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Gamma Kaplan-Meier (KM) Statistics

k hat (KM) nu hat (KM)

Approximate Chi Square Value (8.47, α) Adjusted Chi Square Value (8.47, β)

95% Gamma Approximate KM-UCL (use when n>=50) 95% Gamma Adjusted KM-UCL (use when n<50)

Gamma ROS Statistics using Imputed  Non-Detects

GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1

For such situations, GROS method tends to yield inflated values of UCLs and BTVs

For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates

Minimum Mean

Maximum Median

SD CV

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Adjusted Level of Significance (β)

Approximate Chi Square Value (7.92, α) Adjusted Chi Square Value (7.92, β)



441

442

443

444

445

446

447

448

449

450

451

452

453

454

455

456

457

458

459

460

461

462

463

464

465

466

467

468

469

470

471

472

473

474

475

476

477

478

479

480

481

482

483

484

485

486

487

488

489

490

491

492

493

494

495

A B C D E F G H I J K L
      2.283       3.098

      0.974

      0.803

      0.196

      0.335

      0.793     -0.976

      1.175       1.256

      1.58       1.569

      1.892       5.871

      5.759

    -0.975       4.582

      1.198       3.93

      0.469

      0.794     -0.97

      1.174       1.252

      1.581       5.703

      2.626       3.098

      3.006

      8       8

      0

     0.059       1.545

      7.29       0.579

      2.428       0.858

      1.572       2.402

95% Gamma Approximate UCL (use when n>=50) 95% Gamma Adjusted UCL (use when n<50)

Lognormal GOF Test on Detected Observations Only

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Detected Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Detected Data appear Lognormal at 5% Significance Level

Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects

Mean in Original Scale Mean in Log Scale

SD in Original Scale SD in Log Scale

   95% t UCL (assumes normality of ROS data)    95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL    95% Bootstrap t UCL

   95% H-UCL (Log ROS)

UCLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distributed

KM Mean (logged)    95% H-UCL (KM -Log)

KM SD (logged)    95% Critical H Value (KM-Log)

KM Standard Error of Mean (logged)

DL/2 Statistics

DL/2 Normal DL/2 Log-Transformed

Mean in Original Scale Mean in Log Scale

SD in Original Scale SD in Log Scale

   95% t UCL (Assumes normality)    95% H-Stat UCL

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics

Detected Data appear Gamma Distributed at 5% Significance Level

Suggested UCL to Use

95% KM (Chebyshev) UCL 95% GROS Adjusted Gamma UCL

95% Adjusted Gamma KM-UCL

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

Benzo(b)fluoranthene

General Statistics

Total Number of Observations Number of Distinct Observations

Number of Missing Observations

Minimum Mean

Maximum Median

SD Std. Error of Mean

Coefficient of Variation Skewness

Note: Sample size is small (e.g., <10), if data are collected using ISM approach, you should use

guidance provided in ITRC Tech Reg Guide on ISM (ITRC, 2012) to compute statistics of interest.

For example, you may want to use Chebyshev UCL to estimate EPC (ITRC, 2012).

Chebyshev UCL can be computed using the Nonparametric and All UCL Options of ProUCL 5.0
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497

498

499

500

501

502

503

504

505

506

507

508

509

510

511

512

513

514

515

516

517

518

519

520

521

522

523

524

525

526

527

528

529

530

531

532

533

534

535

536

537

538

539

540

541

542

543

544

545

546

547

548

549

550

A B C D E F G H I J K L

      0.651

      0.818

      0.332

      0.313

      3.171       3.736

      3.292

      0.344

      0.751

      0.201

      0.306

      0.659       0.495

      2.343       3.118

     10.55       7.926

      1.545       2.195

      2.692

     0.0195       1.984

      4.547       6.17

      0.996

      0.818

      0.112

      0.313

    -2.83     -0.49

      1.987       1.492

     26.76       3.865

      4.94       6.433

      9.366

      2.957       3.171

      2.855       9.786

      9.133       3.097

      3.559

Normal GOF Test

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Data Not Normal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Data Not Normal at 5% Significance Level

Data Not Normal at 5% Significance Level

Assuming Normal Distribution

   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL    95% Adjusted-CLT UCL (Chen-1995)

   95% Modified-t UCL (Johnson-1978)

Gamma GOF Test

A-D Test Statistic Anderson-Darling Gamma GOF Test

5% A-D Critical Value Detected data appear Gamma Distributed at 5% Significance Level

K-S Test Statistic Kolmogrov-Smirnoff Gamma GOF Test

5% K-S Critical Value Detected data appear Gamma Distributed at 5% Significance Level

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Approximate Chi Square Value (0.05)

Adjusted Level of Significance Adjusted Chi Square Value

Assuming Gamma Distribution

   95% Approximate Gamma UCL (use when n>=50)    95% Adjusted Gamma UCL (use when n<50)

Lognormal GOF Test

Shapiro Wilk Test Statistic Shapiro Wilk Lognormal GOF Test

5% Shapiro Wilk Critical Value Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic Lilliefors Lognormal GOF Test

5% Lilliefors Critical Value Data appear Lognormal at 5% Significance Level

Data appear Lognormal at 5% Significance Level

Lognormal Statistics

Minimum of Logged Data Mean of logged Data

Maximum of Logged Data SD of logged Data

Assuming Lognormal Distribution

   95% H-UCL    90% Chebyshev (MVUE) UCL

   95% Chebyshev (MVUE) UCL  97.5% Chebyshev (MVUE) UCL

   99% Chebyshev (MVUE) UCL

Nonparametric Distribution Free UCL Statistics

Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

   95% CLT UCL    95% Jackknife UCL

   95% Standard Bootstrap UCL    95% Bootstrap-t UCL

   95% Hall's Bootstrap UCL    95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL
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554

555

556

557

558

559

560

561

562

563

564

565

566

567

568

569

570

571

572

573

574

575

576

577

578

579

580

581

582

583

584

585

586

587

588

589

590

591

592

593

594

595

596

597

598

599

600

601

602

603

604

605

A B C D E F G H I J K L
      4.12       5.286

      6.905      10.09

      6.17

      8       8

      7       1

      7       1

     0.06       0.38

      1.83       0.38

      0.411      12.5%

      0.463       0.641

      0.186       1.386

      2.108       4.42

    -1.445       1.199

      0.685

      0.803

      0.366

      0.335

      0.423       0.216

      0.566       0.803

      0.832       0.778

      0.778       3.151

      1.072       1.366

      1.774       2.575

      0.561

      0.732

      0.32

      0.321

      0.87       0.592

      0.532       0.782

   90% Chebyshev(Mean, Sd) UCL    95% Chebyshev(Mean, Sd) UCL

 97.5% Chebyshev(Mean, Sd) UCL    99% Chebyshev(Mean, Sd) UCL

Suggested UCL to Use

95% Adjusted Gamma UCL

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

For additional insight the user may want to consult a statistician.

Benzo(g,h,i)perylene

General Statistics

Total Number of Observations Number of Distinct Observations

Number of Detects Number of Non-Detects

Number of Distinct Detects Number of Distinct Non-Detects

Minimum Detect Minimum Non-Detect

Maximum Detect Maximum Non-Detect

Variance Detects Percent Non-Detects

Mean Detects SD Detects

Median Detects CV Detects

Skewness Detects Kurtosis Detects

Mean of Logged Detects SD of Logged Detects

Note: Sample size is small (e.g., <10), if data are collected using ISM approach, you should use

guidance provided in ITRC Tech Reg Guide on ISM (ITRC, 2012) to compute statistics of interest.

For example, you may want to use Chebyshev UCL to estimate EPC (ITRC, 2012).

Chebyshev UCL can be computed using the Nonparametric and All UCL Options of ProUCL 5.0

Normal GOF Test on Detects Only

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Detected Data Not Normal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Detected Data Not Normal at 5% Significance Level

Detected Data Not Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs

Mean Standard Error of Mean

SD    95% KM (BCA) UCL

   95% KM (t) UCL    95% KM (Percentile Bootstrap) UCL

   95% KM (z) UCL    95% KM Bootstrap t UCL

90% KM Chebyshev UCL 95% KM Chebyshev UCL

97.5% KM Chebyshev UCL 99% KM Chebyshev UCL

Gamma GOF Tests on Detected Observations Only

A-D Test Statistic Anderson-Darling GOF Test

5% A-D Critical Value Detected data appear Gamma Distributed at 5% Significance Level

K-S Test Statistic Kolmogrov-Smirnoff GOF

5% K-S Critical Value Detected data appear Gamma Distributed at 5% Significance Level

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)
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608

609

610

611

612

613

614

615

616

617

618

619

620

621

622

623

624

625

626

627

628

629

630

631

632

633

634

635

636

637

638

639

640

641

642

643

644

645

646

647
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     12.17       8.29

      0.463       0.601

      0.557       8.913

      3.275       2.472

      1.15       1.523

     0.06       0.418

      1.83       0.173

      0.607       1.453

      0.869       0.627

      0.481       0.667

     13.91      10.03

      0.418       0.528

     0.0195

      3.958       3.054

      1.059       1.372

      0.925

      0.803

      0.249

      0.335

      0.423     -1.51

      0.605       1.125

      0.828       0.783

      0.974       3.571

      2.038

    -1.524       1.673

      1.073       3.608

      0.416

      0.429     -1.472

      0.602       1.112

      0.832       2.024

      1.366       1.372

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Gamma Kaplan-Meier (KM) Statistics

k hat (KM) nu hat (KM)

Approximate Chi Square Value (8.91, α) Adjusted Chi Square Value (8.91, β)

95% Gamma Approximate KM-UCL (use when n>=50) 95% Gamma Adjusted KM-UCL (use when n<50)

Gamma ROS Statistics using Imputed  Non-Detects

GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1

For such situations, GROS method tends to yield inflated values of UCLs and BTVs

For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates

Minimum Mean

Maximum Median

SD CV

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Adjusted Level of Significance (β)

Approximate Chi Square Value (10.03, α) Adjusted Chi Square Value (10.03, β)

95% Gamma Approximate UCL (use when n>=50) 95% Gamma Adjusted UCL (use when n<50)

Lognormal GOF Test on Detected Observations Only

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Detected Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Detected Data appear Lognormal at 5% Significance Level

Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects

Mean in Original Scale Mean in Log Scale

SD in Original Scale SD in Log Scale

   95% t UCL (assumes normality of ROS data)    95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL    95% Bootstrap t UCL

   95% H-UCL (Log ROS)

UCLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distributed

KM Mean (logged)    95% H-UCL (KM -Log)

KM SD (logged)    95% Critical H Value (KM-Log)

KM Standard Error of Mean (logged)

DL/2 Statistics

DL/2 Normal DL/2 Log-Transformed

Mean in Original Scale Mean in Log Scale

SD in Original Scale SD in Log Scale

   95% t UCL (Assumes normality)    95% H-Stat UCL

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics

Detected Data appear Gamma Distributed at 5% Significance Level

Suggested UCL to Use

95% KM (Chebyshev) UCL 95% GROS Adjusted Gamma UCL
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      1.523

      8       8

      0

      2.83       3.891

      4.82       4

      0.778       0.275

      0.2     -0.212

      0.908

      0.818

      0.222

      0.313

      4.413       4.322

      4.409

      0.406

      0.716

      0.244

      0.294

     27.37      17.19

      0.142       0.226

   438    275.1

      3.891       0.939

   237.6

     0.0195    228.8

      4.504       4.677

      0.902

95% Adjusted Gamma KM-UCL

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

Chromium

General Statistics

Total Number of Observations Number of Distinct Observations

Number of Missing Observations

Minimum Mean

Maximum Median

SD Std. Error of Mean

Coefficient of Variation Skewness

Note: Sample size is small (e.g., <10), if data are collected using ISM approach, you should use

guidance provided in ITRC Tech Reg Guide on ISM (ITRC, 2012) to compute statistics of interest.

For example, you may want to use Chebyshev UCL to estimate EPC (ITRC, 2012).

Chebyshev UCL can be computed using the Nonparametric and All UCL Options of ProUCL 5.0

Normal GOF Test

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Data appear Normal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Data appear Normal at 5% Significance Level

Data appear Normal at 5% Significance Level

Assuming Normal Distribution

   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL    95% Adjusted-CLT UCL (Chen-1995)

   95% Modified-t UCL (Johnson-1978)

Gamma GOF Test

A-D Test Statistic Anderson-Darling Gamma GOF Test

5% A-D Critical Value Detected data appear Gamma Distributed at 5% Significance Level

K-S Test Statistic Kolmogrov-Smirnoff Gamma GOF Test

5% K-S Critical Value Detected data appear Gamma Distributed at 5% Significance Level

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Approximate Chi Square Value (0.05)

Adjusted Level of Significance Adjusted Chi Square Value

Assuming Gamma Distribution

   95% Approximate Gamma UCL (use when n>=50))    95% Adjusted Gamma UCL (use when n<50)

Lognormal GOF Test

Shapiro Wilk Test Statistic Shapiro Wilk Lognormal GOF Test
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      0.818

      0.234

      0.313

      1.04       1.34

      1.573       0.207

      4.549       4.751

      5.14       5.679

      6.739

      4.344       4.413

      4.32       4.397

      4.243       4.31

      4.303

      4.717       5.091

      5.61       6.63

      4.413

      8       8

      7       1

      7       1

      0.12       0.38

      4.07       0.38

      2.192      12.5%

      1.126       1.48

      0.406       1.315

      1.72       2.269

    -0.582       1.255

5% Shapiro Wilk Critical Value Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic Lilliefors Lognormal GOF Test

5% Lilliefors Critical Value Data appear Lognormal at 5% Significance Level

Data appear Lognormal at 5% Significance Level

Lognormal Statistics

Minimum of Logged Data Mean of logged Data

Maximum of Logged Data SD of logged Data

Assuming Lognormal Distribution

   95% H-UCL    90% Chebyshev (MVUE) UCL

   95% Chebyshev (MVUE) UCL  97.5% Chebyshev (MVUE) UCL

   99% Chebyshev (MVUE) UCL

Nonparametric Distribution Free UCL Statistics

Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

   95% CLT UCL    95% Jackknife UCL

   95% Standard Bootstrap UCL    95% Bootstrap-t UCL

   95% Hall's Bootstrap UCL    95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL

   90% Chebyshev(Mean, Sd) UCL    95% Chebyshev(Mean, Sd) UCL

 97.5% Chebyshev(Mean, Sd) UCL    99% Chebyshev(Mean, Sd) UCL

Suggested UCL to Use

95% Student's-t UCL

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

For additional insight the user may want to consult a statistician.

Note: For highly negatively-skewed data, confidence limits (e.g., Chen, Johnson, Lognormal, and Gamma) may not be

reliable.  Chen's and Johnson's methods provide adjustments for positvely skewed data sets.

Chrysene

General Statistics

Total Number of Observations Number of Distinct Observations

Number of Detects Number of Non-Detects

Number of Distinct Detects Number of Distinct Non-Detects

Minimum Detect Minimum Non-Detect

Maximum Detect Maximum Non-Detect

Variance Detects Percent Non-Detects

Mean Detects SD Detects

Median Detects CV Detects

Skewness Detects Kurtosis Detects

Mean of Logged Detects SD of Logged Detects

Note: Sample size is small (e.g., <10), if data are collected using ISM approach, you should use

guidance provided in ITRC Tech Reg Guide on ISM (ITRC, 2012) to compute statistics of interest.

For example, you may want to use Chebyshev UCL to estimate EPC (ITRC, 2012).

Chebyshev UCL can be computed using the Nonparametric and All UCL Options of ProUCL 5.0



771

772

773

774

775

776

777

778

779

780

781

782

783

784

785

786

787

788

789

790

791

792

793

794

795

796

797

798

799

800

801

802

803

804

805

806

807

808

809

810

811

812

813

814

815

816

817

818

819

820

821

822

823

824

825

A B C D E F G H I J K L

      0.725

      0.803

      0.374

      0.335

      1.014       0.503

      1.316       1.946

      1.967       1.888

      1.841       7.89

      2.523       3.206

      4.155       6.018

      0.558

      0.733

      0.313

      0.322

      0.841       0.576

      1.338       1.954

     11.78       8.064

      1.126       1.483

      0.593       9.492

      3.627       2.771

      2.654       3.473

     0.01       0.986

      4.07       0.383

      1.426       1.446

      0.58       0.446

      1.702       2.213

      9.275       7.13

      0.986       1.478

     0.0195

      2.242       1.614

      3.137       4.357

      0.927

      0.803

      0.24

      0.335

Normal GOF Test on Detects Only

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Detected Data Not Normal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Detected Data Not Normal at 5% Significance Level

Detected Data Not Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs

Mean Standard Error of Mean

SD    95% KM (BCA) UCL

   95% KM (t) UCL    95% KM (Percentile Bootstrap) UCL

   95% KM (z) UCL    95% KM Bootstrap t UCL

90% KM Chebyshev UCL 95% KM Chebyshev UCL

97.5% KM Chebyshev UCL 99% KM Chebyshev UCL

Gamma GOF Tests on Detected Observations Only

A-D Test Statistic Anderson-Darling GOF Test

5% A-D Critical Value Detected data appear Gamma Distributed at 5% Significance Level

K-S Test Statistic Kolmogrov-Smirnoff GOF

5% K-S Critical Value Detected data appear Gamma Distributed at 5% Significance Level

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Gamma Kaplan-Meier (KM) Statistics

k hat (KM) nu hat (KM)

Approximate Chi Square Value (9.49, α) Adjusted Chi Square Value (9.49, β)

95% Gamma Approximate KM-UCL (use when n>=50) 95% Gamma Adjusted KM-UCL (use when n<50)

Gamma ROS Statistics using Imputed  Non-Detects

GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1

For such situations, GROS method tends to yield inflated values of UCLs and BTVs

For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates

Minimum Mean

Maximum Median

SD CV

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Adjusted Level of Significance (β)

Approximate Chi Square Value (7.13, α) Adjusted Chi Square Value (7.13, β)

95% Gamma Approximate UCL (use when n>=50) 95% Gamma Adjusted UCL (use when n<50)

Lognormal GOF Test on Detected Observations Only

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Detected Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Detected Data appear Lognormal at 5% Significance Level

Detected Data appear Lognormal at 5% Significance Level
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      1.009     -0.716

      1.41       1.222

      1.953       1.934

      2.115       7.981

      6.519

    -0.705       4.919

      1.146       3.793

      0.443

      1.009     -0.717

      1.41       1.223

      1.953       6.533

      3.206       4.357

      3.473

      8       8

      0

     0.086       2.147

     10.4       0.843

      3.506       1.239

      1.633       2.371

      0.636

      0.818

      0.385

      0.313

Lognormal ROS Statistics Using Imputed Non-Detects

Mean in Original Scale Mean in Log Scale

SD in Original Scale SD in Log Scale

   95% t UCL (assumes normality of ROS data)    95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL    95% Bootstrap t UCL

   95% H-UCL (Log ROS)

UCLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distributed

KM Mean (logged)    95% H-UCL (KM -Log)

KM SD (logged)    95% Critical H Value (KM-Log)

KM Standard Error of Mean (logged)

DL/2 Statistics

DL/2 Normal DL/2 Log-Transformed

Mean in Original Scale Mean in Log Scale

SD in Original Scale SD in Log Scale

   95% t UCL (Assumes normality)    95% H-Stat UCL

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics

Detected Data appear Gamma Distributed at 5% Significance Level

Suggested UCL to Use

95% KM (Chebyshev) UCL 95% GROS Adjusted Gamma UCL

95% Adjusted Gamma KM-UCL

Warning: Recommended UCL exceeds the maximum observation

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

Fluoranthene

General Statistics

Total Number of Observations Number of Distinct Observations

Number of Missing Observations

Minimum Mean

Maximum Median

SD Std. Error of Mean

Coefficient of Variation Skewness

Note: Sample size is small (e.g., <10), if data are collected using ISM approach, you should use

guidance provided in ITRC Tech Reg Guide on ISM (ITRC, 2012) to compute statistics of interest.

For example, you may want to use Chebyshev UCL to estimate EPC (ITRC, 2012).

Chebyshev UCL can be computed using the Nonparametric and All UCL Options of ProUCL 5.0

Normal GOF Test

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Data Not Normal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Data Not Normal at 5% Significance Level

Data Not Normal at 5% Significance Level
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      4.496       5.296

      4.669

      0.464

      0.755

      0.297

      0.307

      0.608       0.463

      3.532       4.634

      9.729       7.414

      2.147       3.155

      2.4

     0.0195       1.744

      6.632       9.131

      0.968

      0.818

      0.203

      0.313

    -2.453     -0.25

      2.342       1.55

     45.04       5.345

      6.852       8.944

     13.05

      4.186       4.496

      4.055      18.2

     17.07       4.33

      5.557

      5.866       7.55

      9.888      14.48

      9.131

Assuming Normal Distribution

   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL    95% Adjusted-CLT UCL (Chen-1995)

   95% Modified-t UCL (Johnson-1978)

Gamma GOF Test

A-D Test Statistic Anderson-Darling Gamma GOF Test

5% A-D Critical Value Detected data appear Gamma Distributed at 5% Significance Level

K-S Test Statistic Kolmogrov-Smirnoff Gamma GOF Test

5% K-S Critical Value Detected data appear Gamma Distributed at 5% Significance Level

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Approximate Chi Square Value (0.05)

Adjusted Level of Significance Adjusted Chi Square Value

Assuming Gamma Distribution

   95% Approximate Gamma UCL (use when n>=50)    95% Adjusted Gamma UCL (use when n<50)

Lognormal GOF Test

Shapiro Wilk Test Statistic Shapiro Wilk Lognormal GOF Test

5% Shapiro Wilk Critical Value Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic Lilliefors Lognormal GOF Test

5% Lilliefors Critical Value Data appear Lognormal at 5% Significance Level

Data appear Lognormal at 5% Significance Level

Lognormal Statistics

Minimum of Logged Data Mean of logged Data

Maximum of Logged Data SD of logged Data

Assuming Lognormal Distribution

   95% H-UCL    90% Chebyshev (MVUE) UCL

   95% Chebyshev (MVUE) UCL  97.5% Chebyshev (MVUE) UCL

   99% Chebyshev (MVUE) UCL

Nonparametric Distribution Free UCL Statistics

Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

   95% CLT UCL    95% Jackknife UCL

   95% Standard Bootstrap UCL    95% Bootstrap-t UCL

   95% Hall's Bootstrap UCL    95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL

   90% Chebyshev(Mean, Sd) UCL    95% Chebyshev(Mean, Sd) UCL

 97.5% Chebyshev(Mean, Sd) UCL    99% Chebyshev(Mean, Sd) UCL

Suggested UCL to Use

95% Adjusted Gamma UCL

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.
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      8       8

      7       1

      7       1

     0.083       0.38

      1.86       0.38

      0.441      12.5%

      0.48       0.664

      0.15       1.383

      1.958       3.531

    -1.411       1.169

      0.675

      0.803

      0.388

      0.335

      0.437       0.224

      0.587       0.847

      0.861       0.796

      0.805       5.388

      1.109       1.413

      1.836       2.666

      0.84

      0.732

      0.37

      0.321

      0.868       0.591

      0.553       0.812

     12.15       8.275

      0.48       0.624

      0.554       8.858

      3.242       2.444

      1.193       1.582

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

For additional insight the user may want to consult a statistician.

Indeno(1,2,3-cd)pyrene

General Statistics

Total Number of Observations Number of Distinct Observations

Number of Detects Number of Non-Detects

Number of Distinct Detects Number of Distinct Non-Detects

Minimum Detect Minimum Non-Detect

Maximum Detect Maximum Non-Detect

Variance Detects Percent Non-Detects

Mean Detects SD Detects

Median Detects CV Detects

Skewness Detects Kurtosis Detects

Mean of Logged Detects SD of Logged Detects

Note: Sample size is small (e.g., <10), if data are collected using ISM approach, you should use

guidance provided in ITRC Tech Reg Guide on ISM (ITRC, 2012) to compute statistics of interest.

For example, you may want to use Chebyshev UCL to estimate EPC (ITRC, 2012).

Chebyshev UCL can be computed using the Nonparametric and All UCL Options of ProUCL 5.0

Normal GOF Test on Detects Only

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Detected Data Not Normal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Detected Data Not Normal at 5% Significance Level

Detected Data Not Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs

Mean Standard Error of Mean

SD    95% KM (BCA) UCL

   95% KM (t) UCL    95% KM (Percentile Bootstrap) UCL

   95% KM (z) UCL    95% KM Bootstrap t UCL

90% KM Chebyshev UCL 95% KM Chebyshev UCL

97.5% KM Chebyshev UCL 99% KM Chebyshev UCL

Gamma GOF Tests on Detected Observations Only

A-D Test Statistic Anderson-Darling GOF Test

5% A-D Critical Value Detected Data Not Gamma Distributed at 5% Significance Level

K-S Test Statistic Kolmogrov-Smirnoff GOF

5% K-S Critical Value Detected Data Not Gamma Distributed at 5% Significance Level

Detected Data Not Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Gamma Kaplan-Meier (KM) Statistics

k hat (KM) nu hat (KM)

Approximate Chi Square Value (8.86, α) Adjusted Chi Square Value (8.86, β)

   95% Gamma Approximate KM-UCL (use when n>=50)    95% Gamma Adjusted KM-UCL (use when n<50)



991

992

993

994

995

996

997

998

999

1000

1001

1002

1003

1004

1005

1006

1007

1008

1009

1010

1011

1012

1013

1014

1015

1016

1017

1018

1019

1020

1021

1022

1023

1024

1025

1026

1027

1028

1029

1030

1031

1032

1033

1034

1035

1036

1037

1038

1039

1040

1041

1042

1043

1044

1045

A B C D E F G H I J K L

     0.083       0.433

      1.86       0.148

      0.629       1.452

      0.865       0.624

      0.501       0.694

     13.84       9.982

      0.433       0.548

     0.0195

      3.931       3.03

      1.1       1.427

      0.833

      0.803

      0.315

      0.335

      0.439     -1.472

      0.626       1.096

      0.858       0.791

      0.988       6.213

      1.911

    -1.493       1.545

      1.04       3.526

      0.4

      0.444     -1.442

      0.623       1.086

      0.861       1.901

      1.836

Gamma ROS Statistics using Imputed  Non-Detects

GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1

For such situations, GROS method tends to yield inflated values of UCLs and BTVs

For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates

Minimum Mean

Maximum Median

SD CV

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Adjusted Level of Significance (β)

Approximate Chi Square Value (9.98, α) Adjusted Chi Square Value (9.98, β)

   95% Gamma Approximate UCL (use when n>=50)    95% Gamma Adjusted UCL (use when n<50)

Lognormal GOF Test on Detected Observations Only

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Detected Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Detected Data appear Lognormal at 5% Significance Level

Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects

Mean in Original Scale Mean in Log Scale

SD in Original Scale SD in Log Scale

   95% t UCL (assumes normality of ROS data)    95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL    95% Bootstrap t UCL

   95% H-UCL (Log ROS)

UCLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distributed

KM Mean (logged)    95% H-UCL (KM -Log)

KM SD (logged)    95% Critical H Value (KM-Log)

KM Standard Error of Mean (logged)

DL/2 Statistics

DL/2 Normal DL/2 Log-Transformed

Mean in Original Scale Mean in Log Scale

SD in Original Scale SD in Log Scale

   95% t UCL (Assumes normality)    95% H-Stat UCL

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics

Detected Data appear Lognormal Distributed at 5% Significance Level

Suggested UCL to Use

97.5% KM (Chebyshev) UCL

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.
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      8       8

      0

  5910   8896

 11000   9525

  1928    681.6

      0.217     -0.586

      0.905

      0.818

      0.212

      0.313

 10188   9867

 10164

      0.456

      0.716

      0.24

      0.294

     22.16      13.93

   401.5    638.6

   354.5    222.9

  8896   2384

   189.3

     0.0195    181.5

 10473  10925

      0.884

      0.818

      0.241

      0.313

      8.684       9.071

      9.306       0.234

Iron

General Statistics

Total Number of Observations Number of Distinct Observations

Number of Missing Observations

Minimum Mean

Maximum Median

SD Std. Error of Mean

Coefficient of Variation Skewness

Note: Sample size is small (e.g., <10), if data are collected using ISM approach, you should use

guidance provided in ITRC Tech Reg Guide on ISM (ITRC, 2012) to compute statistics of interest.

For example, you may want to use Chebyshev UCL to estimate EPC (ITRC, 2012).

Chebyshev UCL can be computed using the Nonparametric and All UCL Options of ProUCL 5.0

Normal GOF Test

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Data appear Normal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Data appear Normal at 5% Significance Level

Data appear Normal at 5% Significance Level

Assuming Normal Distribution

   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL    95% Adjusted-CLT UCL (Chen-1995)

   95% Modified-t UCL (Johnson-1978)

Gamma GOF Test

A-D Test Statistic Anderson-Darling Gamma GOF Test

5% A-D Critical Value Detected data appear Gamma Distributed at 5% Significance Level

K-S Test Statistic Kolmogrov-Smirnoff Gamma GOF Test

5% K-S Critical Value Detected data appear Gamma Distributed at 5% Significance Level

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Approximate Chi Square Value (0.05)

Adjusted Level of Significance Adjusted Chi Square Value

Assuming Gamma Distribution

   95% Approximate Gamma UCL (use when n>=50))    95% Adjusted Gamma UCL (use when n<50)

Lognormal GOF Test

Shapiro Wilk Test Statistic Shapiro Wilk Lognormal GOF Test

5% Shapiro Wilk Critical Value Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic Lilliefors Lognormal GOF Test

5% Lilliefors Critical Value Data appear Lognormal at 5% Significance Level

Data appear Lognormal at 5% Significance Level

Lognormal Statistics

Minimum of Logged Data Mean of logged Data

Maximum of Logged Data SD of logged Data
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 10646  11121

 12124  13516

 16252

 10017  10188

  9956  10120

  9779   9891

  9836

 10941  11867

 13153  15678

 10188

      8       8

      7       1

      7       1

     0.064       0.38

      7.37       0.38

      7.018      12.5%

      1.528       2.649

      0.381       1.733

      2.376       5.758

    -0.68       1.577

      0.619

      0.803

      0.366

      0.335

Assuming Lognormal Distribution

   95% H-UCL    90% Chebyshev (MVUE) UCL

   95% Chebyshev (MVUE) UCL  97.5% Chebyshev (MVUE) UCL

   99% Chebyshev (MVUE) UCL

Nonparametric Distribution Free UCL Statistics

Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

   95% CLT UCL    95% Jackknife UCL

   95% Standard Bootstrap UCL    95% Bootstrap-t UCL

   95% Hall's Bootstrap UCL    95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL

   90% Chebyshev(Mean, Sd) UCL    95% Chebyshev(Mean, Sd) UCL

 97.5% Chebyshev(Mean, Sd) UCL    99% Chebyshev(Mean, Sd) UCL

Suggested UCL to Use

95% Student's-t UCL

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

For additional insight the user may want to consult a statistician.

Note: For highly negatively-skewed data, confidence limits (e.g., Chen, Johnson, Lognormal, and Gamma) may not be

reliable.  Chen's and Johnson's methods provide adjustments for positvely skewed data sets.

Phenanthrene

General Statistics

Total Number of Observations Number of Distinct Observations

Number of Detects Number of Non-Detects

Number of Distinct Detects Number of Distinct Non-Detects

Minimum Detect Minimum Non-Detect

Maximum Detect Maximum Non-Detect

Variance Detects Percent Non-Detects

Mean Detects SD Detects

Median Detects CV Detects

Skewness Detects Kurtosis Detects

Mean of Logged Detects SD of Logged Detects

Note: Sample size is small (e.g., <10), if data are collected using ISM approach, you should use

guidance provided in ITRC Tech Reg Guide on ISM (ITRC, 2012) to compute statistics of interest.

For example, you may want to use Chebyshev UCL to estimate EPC (ITRC, 2012).

Chebyshev UCL can be computed using the Nonparametric and All UCL Options of ProUCL 5.0

Normal GOF Test on Detects Only

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Detected Data Not Normal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Detected Data Not Normal at 5% Significance Level

Detected Data Not Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs
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      1.36       0.893

      2.337       2.929

      3.052       2.949

      2.829      18.47

      4.038       5.252

      6.935      10.24

      0.548

      0.748

      0.312

      0.326

      0.565       0.418

      2.706       3.656

      7.907       5.852

      1.528       2.364

      0.339       5.42

      1.351       0.906

      5.457       8.137

     0.01       1.339

      7.37       0.361

      2.511       1.876

      0.443       0.36

      3.022       3.717

      7.086       5.762

      1.339       2.23

     0.0195

      1.519       1.036

      5.076       7.441

      0.958

      0.803

      0.221

      0.335

      1.354     -0.849

      2.502       1.537

      3.029       2.933

      3.827      18.95

     23.19

Mean Standard Error of Mean

SD    95% KM (BCA) UCL

   95% KM (t) UCL    95% KM (Percentile Bootstrap) UCL

   95% KM (z) UCL    95% KM Bootstrap t UCL

90% KM Chebyshev UCL 95% KM Chebyshev UCL

97.5% KM Chebyshev UCL 99% KM Chebyshev UCL

Gamma GOF Tests on Detected Observations Only

A-D Test Statistic Anderson-Darling GOF Test

5% A-D Critical Value Detected data appear Gamma Distributed at 5% Significance Level

K-S Test Statistic Kolmogrov-Smirnoff GOF

5% K-S Critical Value Detected data appear Gamma Distributed at 5% Significance Level

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Gamma Kaplan-Meier (KM) Statistics

k hat (KM) nu hat (KM)

Approximate Chi Square Value (5.42, α) Adjusted Chi Square Value (5.42, β)

95% Gamma Approximate KM-UCL (use when n>=50) 95% Gamma Adjusted KM-UCL (use when n<50)

Gamma ROS Statistics using Imputed  Non-Detects

GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1

For such situations, GROS method tends to yield inflated values of UCLs and BTVs

For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates

Minimum Mean

Maximum Median

SD CV

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Adjusted Level of Significance (β)

Approximate Chi Square Value (5.76, α) Adjusted Chi Square Value (5.76, β)

95% Gamma Approximate UCL (use when n>=50) 95% Gamma Adjusted UCL (use when n<50)

Lognormal GOF Test on Detected Observations Only

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Detected Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Detected Data appear Lognormal at 5% Significance Level

Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects

Mean in Original Scale Mean in Log Scale

SD in Original Scale SD in Log Scale

   95% t UCL (assumes normality of ROS data)    95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL    95% Bootstrap t UCL

   95% H-UCL (Log ROS)
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    -0.833      15.15

      1.445       4.59

      0.562

      1.361     -0.802

      2.498       1.501

      3.034      20.35

      5.252       7.441

      8.137

      8       8

      0

     0.071       1.662

      8.23       0.654

      2.753       0.973

      1.657       2.474

      0.622

      0.818

      0.371

      0.313

      3.506       4.173

      3.648

      0.458

UCLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distributed

KM Mean (logged)    95% H-UCL (KM -Log)

KM SD (logged)    95% Critical H Value (KM-Log)

KM Standard Error of Mean (logged)

DL/2 Statistics

DL/2 Normal DL/2 Log-Transformed

Mean in Original Scale Mean in Log Scale

SD in Original Scale SD in Log Scale

   95% t UCL (Assumes normality)    95% H-Stat UCL

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics

Detected Data appear Gamma Distributed at 5% Significance Level

Suggested UCL to Use

95% KM (Chebyshev) UCL 95% GROS Adjusted Gamma UCL

95% Adjusted Gamma KM-UCL

Warning: Recommended UCL exceeds the maximum observation

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

Pyrene

General Statistics

Total Number of Observations Number of Distinct Observations

Number of Missing Observations

Minimum Mean

Maximum Median

SD Std. Error of Mean

Coefficient of Variation Skewness

Note: Sample size is small (e.g., <10), if data are collected using ISM approach, you should use

guidance provided in ITRC Tech Reg Guide on ISM (ITRC, 2012) to compute statistics of interest.

For example, you may want to use Chebyshev UCL to estimate EPC (ITRC, 2012).

Chebyshev UCL can be computed using the Nonparametric and All UCL Options of ProUCL 5.0

Normal GOF Test

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Data Not Normal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Data Not Normal at 5% Significance Level

Data Not Normal at 5% Significance Level

Assuming Normal Distribution

   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL    95% Adjusted-CLT UCL (Chen-1995)

   95% Modified-t UCL (Johnson-1978)

Gamma GOF Test

A-D Test Statistic Anderson-Darling Gamma GOF Test
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      0.755

      0.271

      0.307

      0.609       0.464

      2.729       3.582

      9.746       7.424

      1.662       2.44

      2.406

     0.0195       1.748

      5.128       7.058

      0.956

      0.818

      0.175

      0.313

    -2.645     -0.504

      2.108       1.559

     36.56       4.201

      5.388       7.036

     10.27

      3.263       3.506

      3.214      13.3

     13.1       3.392

      4.374

      4.582       5.905

      7.741      11.35

      7.058

5% A-D Critical Value Detected data appear Gamma Distributed at 5% Significance Level

K-S Test Statistic Kolmogrov-Smirnoff Gamma GOF Test

5% K-S Critical Value Detected data appear Gamma Distributed at 5% Significance Level

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Approximate Chi Square Value (0.05)

Adjusted Level of Significance Adjusted Chi Square Value

Assuming Gamma Distribution

   95% Approximate Gamma UCL (use when n>=50)    95% Adjusted Gamma UCL (use when n<50)

Lognormal GOF Test

Shapiro Wilk Test Statistic Shapiro Wilk Lognormal GOF Test

5% Shapiro Wilk Critical Value Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic Lilliefors Lognormal GOF Test

5% Lilliefors Critical Value Data appear Lognormal at 5% Significance Level

Data appear Lognormal at 5% Significance Level

Lognormal Statistics

Minimum of Logged Data Mean of logged Data

Maximum of Logged Data SD of logged Data

Assuming Lognormal Distribution

   95% H-UCL    90% Chebyshev (MVUE) UCL

   95% Chebyshev (MVUE) UCL  97.5% Chebyshev (MVUE) UCL

   99% Chebyshev (MVUE) UCL

Nonparametric Distribution Free UCL Statistics

Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

   95% CLT UCL    95% Jackknife UCL

   95% Standard Bootstrap UCL    95% Bootstrap-t UCL

   95% Hall's Bootstrap UCL    95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL

   90% Chebyshev(Mean, Sd) UCL    95% Chebyshev(Mean, Sd) UCL

 97.5% Chebyshev(Mean, Sd) UCL    99% Chebyshev(Mean, Sd) UCL

Suggested UCL to Use

For additional insight the user may want to consult a statistician.

95% Adjusted Gamma UCL

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.
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     12      10

      5       7

      5       5

     0.0343      0.0365

      0.594       0.38

     0.0581      58.33%

      0.175       0.241

     0.0423       1.377

      1.95       3.784

    -2.436       1.26

      0.704

      0.762

      0.309

      0.396

      0.1      0.0514

      0.156       0.195

      0.192       0.188

      0.185       2.099

      0.254       0.324

      0.421       0.611

      0.626

      0.696

      0.349

      0.366

      0.849       0.473

      0.206       0.37

      8.488       4.728

      0.175       0.255

      0.415       9.961

      3.917       3.359

      0.255       0.297

UCL Statistics for Data Sets with Non-Detects

User Selected Options

Date/Time of Computation   2/5/2015 10:35:03 AM

From File   ProUCLinput_16-026(b)_0-10.xls

Full Precision   OFF

Confidence Coefficient   95%

Number of Bootstrap Operations   2000

Acenaphthene

General Statistics

Total Number of Observations Number of Distinct Observations

Number of Detects Number of Non-Detects

Number of Distinct Detects Number of Distinct Non-Detects

Minimum Detect Minimum Non-Detect

Maximum Detect Maximum Non-Detect

Variance Detects Percent Non-Detects

Mean Detects SD Detects

Median Detects CV Detects

Skewness Detects Kurtosis Detects

Mean of Logged Detects SD of Logged Detects

Normal GOF Test on Detects Only

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Detected Data Not Normal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Detected Data appear Normal at 5% Significance Level

Detected Data appear Approximate Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs

Mean Standard Error of Mean

SD    95% KM (BCA) UCL

95% KM (t) UCL 95% KM (Percentile Bootstrap) UCL

   95% KM (z) UCL    95% KM Bootstrap t UCL

90% KM Chebyshev UCL 95% KM Chebyshev UCL

97.5% KM Chebyshev UCL 99% KM Chebyshev UCL

Gamma GOF Tests on Detected Observations Only

A-D Test Statistic Anderson-Darling GOF Test

5% A-D Critical Value Detected data appear Gamma Distributed at 5% Significance Level

K-S Test Statistic Kolmogrov-Smirnoff GOF

5% K-S Critical Value Detected data appear Gamma Distributed at 5% Significance Level

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Gamma Kaplan-Meier (KM) Statistics

k hat (KM) nu hat (KM)

Approximate Chi Square Value (9.96, α) Adjusted Chi Square Value (9.96, β)

   95% Gamma Approximate KM-UCL (use when n>=50)    95% Gamma Adjusted KM-UCL (use when n<50)
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     0.01      0.0906

      0.594      0.0347

      0.165       1.826

      0.643       0.538

      0.141       0.169

     15.42      12.9

     0.0906       0.124

     0.029

      5.826       5.118

      0.201       0.228

      0.816

      0.762

      0.318

      0.396

     0.0979     -2.902

      0.161       0.917

      0.181       0.184

      0.236       0.704

      0.18

    -2.886       0.17

      0.885       2.712

      0.313

      0.141     -2.515

      0.161       1.13

      0.225       0.449

      0.192       0.188

Gamma ROS Statistics using Imputed  Non-Detects

GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1

For such situations, GROS method tends to yield inflated values of UCLs and BTVs

For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates

Minimum Mean

Maximum Median

SD CV

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Adjusted Level of Significance (β)

Approximate Chi Square Value (12.90, α) Adjusted Chi Square Value (12.90, β)

   95% Gamma Approximate UCL (use when n>=50)    95% Gamma Adjusted UCL (use when n<50)

Lognormal GOF Test on Detected Observations Only

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Detected Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Detected Data appear Lognormal at 5% Significance Level

Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects

Mean in Original Scale Mean in Log Scale

SD in Original Scale SD in Log Scale

   95% t UCL (assumes normality of ROS data)    95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL    95% Bootstrap t UCL

   95% H-UCL (Log ROS)

UCLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distributed

KM Mean (logged)    95% H-UCL (KM -Log)

KM SD (logged)    95% Critical H Value (KM-Log)

KM Standard Error of Mean (logged)

DL/2 Statistics

DL/2 Normal DL/2 Log-Transformed

Mean in Original Scale Mean in Log Scale

SD in Original Scale SD in Log Scale

   95% t UCL (Assumes normality)    95% H-Stat UCL

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics

Detected Data appear Approximate Normal Distributed at 5% Significance Level

Suggested UCL to Use

95% KM (t) UCL 95% KM (Percentile Bootstrap) UCL

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

Amino-4,6-dinitrotoluene[2-]
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146

147
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     11       7

      6       5

      6       1

      0.102       0.5

      0.286       0.5

    0.00427      45.45%

      0.191      0.0653

      0.183       0.342

      0.224     -0.365

    -1.708       0.363

      0.988

      0.788

      0.161

      0.362

      0.191      0.0267

     0.0596       0.232

      0.239       0.235

      0.235       0.256

      0.271       0.307

      0.358       0.456

      0.163

      0.698

      0.138

      0.332

      9.716       4.969

     0.0197      0.0384

   116.6      59.63

      0.191      0.0857

     10.26    225.7

   191.9    186.8

      0.225       0.231

      0.102       0.191

      0.286       0.186

     0.061       0.32

     10.3       7.553

General Statistics

Total Number of Observations Number of Distinct Observations

Number of Detects Number of Non-Detects

Number of Distinct Detects Number of Distinct Non-Detects

Minimum Detect Minimum Non-Detect

Maximum Detect Maximum Non-Detect

Variance Detects Percent Non-Detects

Mean Detects SD Detects

Median Detects CV Detects

Skewness Detects Kurtosis Detects

Mean of Logged Detects SD of Logged Detects

Normal GOF Test on Detects Only

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Detected Data appear Normal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Detected Data appear Normal at 5% Significance Level

Detected Data appear Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs

Mean Standard Error of Mean

SD    95% KM (BCA) UCL

95% KM (t) UCL 95% KM (Percentile Bootstrap) UCL

   95% KM (z) UCL    95% KM Bootstrap t UCL

90% KM Chebyshev UCL 95% KM Chebyshev UCL

97.5% KM Chebyshev UCL 99% KM Chebyshev UCL

Gamma GOF Tests on Detected Observations Only

A-D Test Statistic Anderson-Darling GOF Test

5% A-D Critical Value Detected data appear Gamma Distributed at 5% Significance Level

K-S Test Statistic Kolmogrov-Smirnoff GOF

5% K-S Critical Value Detected data appear Gamma Distributed at 5% Significance Level

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Gamma Kaplan-Meier (KM) Statistics

k hat (KM) nu hat (KM)

Approximate Chi Square Value (225.70, α) Adjusted Chi Square Value (225.70, β)

   95% Gamma Approximate KM-UCL (use when n>=50)    95% Gamma Adjusted KM-UCL (use when n<50)

Gamma ROS Statistics using Imputed  Non-Detects

GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1

For such situations, GROS method tends to yield inflated values of UCLs and BTVs

For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates

Minimum Mean

Maximum Median

SD CV

k hat (MLE) k star (bias corrected MLE)



166

167

168

169

170

171

172

173

174

175

176

177

178

179

180

181

182

183

184

185

186

187

188
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220

A B C D E F G H I J K L
     0.0185      0.0253

   226.6    166.2

      0.191      0.0694

     0.0278

   137.4    133.1

      0.231       0.238

      0.979

      0.788

      0.141

      0.362

      0.191     -1.708

     0.062       0.338

      0.224       0.221

      0.221       0.226

      0.237

    -1.708       0.236

      0.331       1.98

      0.148

      0.218     -1.562

     0.0555       0.307

      0.248       0.266

      0.239       0.235

     12      10

      8       4

      8       3

     0.0395      0.0365

      1.45       0.36

      0.237      33.33%

      0.274       0.487

     0.0719       1.781

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Adjusted Level of Significance (β)

Approximate Chi Square Value (166.16, α) Adjusted Chi Square Value (166.16, β)

   95% Gamma Approximate UCL (use when n>=50)    95% Gamma Adjusted UCL (use when n<50)

Lognormal GOF Test on Detected Observations Only

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Detected Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Detected Data appear Lognormal at 5% Significance Level

Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects

Mean in Original Scale Mean in Log Scale

SD in Original Scale SD in Log Scale

   95% t UCL (assumes normality of ROS data)    95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL    95% Bootstrap t UCL

   95% H-UCL (Log ROS)

UCLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distributed

KM Mean (logged)    95% H-UCL (KM -Log)

KM SD (logged)    95% Critical H Value (KM-Log)

KM Standard Error of Mean (logged)

DL/2 Statistics

DL/2 Normal DL/2 Log-Transformed

Mean in Original Scale Mean in Log Scale

SD in Original Scale SD in Log Scale

   95% t UCL (Assumes normality)    95% H-Stat UCL

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics

Detected Data appear Normal Distributed at 5% Significance Level

Suggested UCL to Use

95% KM (t) UCL 95% KM (Percentile Bootstrap) UCL

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

Anthracene

General Statistics

Total Number of Observations Number of Distinct Observations

Number of Detects Number of Non-Detects

Number of Distinct Detects Number of Distinct Non-Detects

Minimum Detect Minimum Non-Detect

Maximum Detect Maximum Non-Detect

Variance Detects Percent Non-Detects

Mean Detects SD Detects

Median Detects CV Detects



221

222

223

224

225

226

227

228

229

230

231

232

233

234

235

236

237

238

239

240

241

242
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255
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271
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      2.591       6.851

    -2.199       1.256

      0.56

      0.818

      0.389

      0.313

      0.198       0.12

      0.387       0.427

      0.413       0.404

      0.394       2.389

      0.556       0.719

      0.944       1.387

      1.073

      0.75

      0.359

      0.306

      0.673       0.504

      0.406       0.543

     10.77       8.063

      0.274       0.385

      0.261       6.265

      1.777       1.437

      0.698       0.862

     0.01       0.19

      1.45      0.0566

      0.408       2.147

      0.529       0.453

      0.359       0.42

     12.7      10.86

      0.19       0.282

     0.029

      4.487       3.882

      0.46       0.532

      0.812

      0.818

Skewness Detects Kurtosis Detects

Mean of Logged Detects SD of Logged Detects

Normal GOF Test on Detects Only

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Detected Data Not Normal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Detected Data Not Normal at 5% Significance Level

Detected Data Not Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs

Mean Standard Error of Mean

SD    95% KM (BCA) UCL

   95% KM (t) UCL    95% KM (Percentile Bootstrap) UCL

   95% KM (z) UCL    95% KM Bootstrap t UCL

90% KM Chebyshev UCL 95% KM Chebyshev UCL

97.5% KM Chebyshev UCL 99% KM Chebyshev UCL

Gamma GOF Tests on Detected Observations Only

A-D Test Statistic Anderson-Darling GOF Test

5% A-D Critical Value Detected Data Not Gamma Distributed at 5% Significance Level

K-S Test Statistic Kolmogrov-Smirnoff GOF

5% K-S Critical Value Detected Data Not Gamma Distributed at 5% Significance Level

Detected Data Not Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Gamma Kaplan-Meier (KM) Statistics

k hat (KM) nu hat (KM)

Approximate Chi Square Value (6.26, α) Adjusted Chi Square Value (6.26, β)

   95% Gamma Approximate KM-UCL (use when n>=50)    95% Gamma Adjusted KM-UCL (use when n<50)

Gamma ROS Statistics using Imputed  Non-Detects

GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1

For such situations, GROS method tends to yield inflated values of UCLs and BTVs

For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates

Minimum Mean

Maximum Median

SD CV

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Adjusted Level of Significance (β)

Approximate Chi Square Value (10.86, α) Adjusted Chi Square Value (10.86, β)

   95% Gamma Approximate UCL (use when n>=50)    95% Gamma Adjusted UCL (use when n<50)

Lognormal GOF Test on Detected Observations Only

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Detected Data Not Lognormal at 5% Significance Level
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      0.283

      0.313

      0.192     -2.815

      0.407       1.467

      0.403       0.413

      0.54       2.159

      0.956

    -2.509       0.385

      1.07       3.044

      0.334

      0.215     -2.418

      0.401       1.258

      0.423       0.715

      0.944

     12      11

      0

      0.57       1.812

      3.24       1.685

      0.895       0.258

      0.494       0.335

      0.94

      0.859

      0.136

      0.256

      2.276       2.264

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Detected Data appear Lognormal at 5% Significance Level

Detected Data appear Approximate Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects

Mean in Original Scale Mean in Log Scale

SD in Original Scale SD in Log Scale

   95% t UCL (assumes normality of ROS data)    95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL    95% Bootstrap t UCL

   95% H-UCL (Log ROS)

UCLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distributed

KM Mean (logged)    95% H-UCL (KM -Log)

KM SD (logged)    95% Critical H Value (KM-Log)

KM Standard Error of Mean (logged)

DL/2 Statistics

DL/2 Normal DL/2 Log-Transformed

Mean in Original Scale Mean in Log Scale

SD in Original Scale SD in Log Scale

   95% t UCL (Assumes normality)    95% H-Stat UCL

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics

Detected Data appear Approximate Lognormal Distributed at 5% Significance Level

Suggested UCL to Use

97.5% KM (Chebyshev) UCL

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

Arsenic

General Statistics

Total Number of Observations Number of Distinct Observations

Number of Missing Observations

Minimum Mean

Maximum Median

SD Std. Error of Mean

Coefficient of Variation Skewness

Normal GOF Test

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Data appear Normal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Data appear Normal at 5% Significance Level

Data appear Normal at 5% Significance Level

Assuming Normal Distribution

   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL    95% Adjusted-CLT UCL (Chen-1995)
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345
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347

348

349

350
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353

354

355

356

357

358

359

360

361

362

363

364
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367

368
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371
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383
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      2.28

      0.228

      0.736

      0.131

      0.246

      4.064       3.103

      0.446       0.584

     97.53      74.48

      1.812       1.029

     55.6

     0.029      53.12

      2.427       2.54

      0.95

      0.859

      0.123

      0.256

    -0.562       0.466

      1.176       0.553

      2.683       2.732

      3.14       3.706

      4.819

      2.237       2.276

      2.21       2.312

      2.242       2.238

      2.266

      2.587       2.938

      3.426       4.383

      2.276

   95% Modified-t UCL (Johnson-1978)

Gamma GOF Test

A-D Test Statistic Anderson-Darling Gamma GOF Test

5% A-D Critical Value Detected data appear Gamma Distributed at 5% Significance Level

K-S Test Statistic Kolmogrov-Smirnoff Gamma GOF Test

5% K-S Critical Value Detected data appear Gamma Distributed at 5% Significance Level

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Approximate Chi Square Value (0.05)

Adjusted Level of Significance Adjusted Chi Square Value

Assuming Gamma Distribution

   95% Approximate Gamma UCL (use when n>=50))    95% Adjusted Gamma UCL (use when n<50)

Lognormal GOF Test

Shapiro Wilk Test Statistic Shapiro Wilk Lognormal GOF Test

5% Shapiro Wilk Critical Value Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic Lilliefors Lognormal GOF Test

5% Lilliefors Critical Value Data appear Lognormal at 5% Significance Level

Data appear Lognormal at 5% Significance Level

Lognormal Statistics

Minimum of Logged Data Mean of logged Data

Maximum of Logged Data SD of logged Data

Assuming Lognormal Distribution

   95% H-UCL    90% Chebyshev (MVUE) UCL

   95% Chebyshev (MVUE) UCL  97.5% Chebyshev (MVUE) UCL

   99% Chebyshev (MVUE) UCL

Nonparametric Distribution Free UCL Statistics

Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

   95% CLT UCL    95% Jackknife UCL

   95% Standard Bootstrap UCL    95% Bootstrap-t UCL

   95% Hall's Bootstrap UCL    95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL

   90% Chebyshev(Mean, Sd) UCL    95% Chebyshev(Mean, Sd) UCL

 97.5% Chebyshev(Mean, Sd) UCL    99% Chebyshev(Mean, Sd) UCL

Suggested UCL to Use

95% Student's-t UCL

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

For additional insight the user may want to consult a statistician.
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430

431

432

433

434

435

436

437

438

439

440

A B C D E F G H I J K L

     12      12

      0

     34.9    272.8

  1190    121.5

   335.1      96.74

      1.228       2.175

      0.711

      0.859

      0.297

      0.256

   446.6    496.8

   456.7

      0.595

      0.756

      0.229

      0.252

      1.052       0.844

   259.4    323.1

     25.25      20.27

   272.8    296.9

     11.05

     0.029      10.02

   500.5    551.6

      0.951

      0.859

      0.16

      0.256

      3.552       5.063

      7.082       1.054

   717.2    511.1

   625.7    784.7

Barium

General Statistics

Total Number of Observations Number of Distinct Observations

Number of Missing Observations

Minimum Mean

Maximum Median

SD Std. Error of Mean

Coefficient of Variation Skewness

Normal GOF Test

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Data Not Normal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Data Not Normal at 5% Significance Level

Data Not Normal at 5% Significance Level

Assuming Normal Distribution

   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL    95% Adjusted-CLT UCL (Chen-1995)

   95% Modified-t UCL (Johnson-1978)

Gamma GOF Test

A-D Test Statistic Anderson-Darling Gamma GOF Test

5% A-D Critical Value Detected data appear Gamma Distributed at 5% Significance Level

K-S Test Statistic Kolmogrov-Smirnoff Gamma GOF Test

5% K-S Critical Value Detected data appear Gamma Distributed at 5% Significance Level

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Approximate Chi Square Value (0.05)

Adjusted Level of Significance Adjusted Chi Square Value

Assuming Gamma Distribution

   95% Approximate Gamma UCL (use when n>=50)    95% Adjusted Gamma UCL (use when n<50)

Lognormal GOF Test

Shapiro Wilk Test Statistic Shapiro Wilk Lognormal GOF Test

5% Shapiro Wilk Critical Value Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic Lilliefors Lognormal GOF Test

5% Lilliefors Critical Value Data appear Lognormal at 5% Significance Level

Data appear Lognormal at 5% Significance Level

Lognormal Statistics

Minimum of Logged Data Mean of logged Data

Maximum of Logged Data SD of logged Data

Assuming Lognormal Distribution

   95% H-UCL    90% Chebyshev (MVUE) UCL

   95% Chebyshev (MVUE) UCL  97.5% Chebyshev (MVUE) UCL
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  1097

   431.9    446.6

   426.1    627.7

   990.4    440.6

   487.5

   563    694.5

   877   1235

   551.6

     12      12

      8       4

      8       4

      0.13      0.0365

      4.12       0.38

      1.844      33.33%

      0.912       1.358

      0.396       1.489

      2.402       5.904

    -0.779       1.156

      0.628

      0.818

      0.384

      0.313

      0.637       0.342

      1.109       1.23

      1.252       1.245

      1.2       3.663

      1.664       2.13

      2.775       4.044

      0.712

      0.741

      0.334

      0.303

   99% Chebyshev (MVUE) UCL

Nonparametric Distribution Free UCL Statistics

Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

   95% CLT UCL    95% Jackknife UCL

   95% Standard Bootstrap UCL    95% Bootstrap-t UCL

   95% Hall's Bootstrap UCL    95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL

   90% Chebyshev(Mean, Sd) UCL    95% Chebyshev(Mean, Sd) UCL

 97.5% Chebyshev(Mean, Sd) UCL    99% Chebyshev(Mean, Sd) UCL

Suggested UCL to Use

95% Adjusted Gamma UCL

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

For additional insight the user may want to consult a statistician.

Benzo(a)anthracene

General Statistics

Total Number of Observations Number of Distinct Observations

Number of Detects Number of Non-Detects

Number of Distinct Detects Number of Distinct Non-Detects

Minimum Detect Minimum Non-Detect

Maximum Detect Maximum Non-Detect

Variance Detects Percent Non-Detects

Mean Detects SD Detects

Median Detects CV Detects

Skewness Detects Kurtosis Detects

Mean of Logged Detects SD of Logged Detects

Normal GOF Test on Detects Only

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Detected Data Not Normal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Detected Data Not Normal at 5% Significance Level

Detected Data Not Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs

Mean Standard Error of Mean

SD 95% KM (BCA) UCL

   95% KM (t) UCL    95% KM (Percentile Bootstrap) UCL

   95% KM (z) UCL    95% KM Bootstrap t UCL

90% KM Chebyshev UCL 95% KM Chebyshev UCL

97.5% KM Chebyshev UCL 99% KM Chebyshev UCL

Gamma GOF Tests on Detected Observations Only

A-D Test Statistic Anderson-Darling GOF Test

5% A-D Critical Value Detected data appear Gamma Distributed at 5% Significance Level

K-S Test Statistic Kolmogrov-Smirnoff GOF

5% K-S Critical Value Detected Data Not Gamma Distributed at 5% Significance Level
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531
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541
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544
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      0.857       0.619

      1.063       1.473

     13.72       9.905

      0.912       1.159

      0.33       7.927

      2.693       2.25

      1.875       2.245

     0.01       0.611

      4.12       0.203

      1.171       1.916

      0.418       0.369

      1.461       1.655

     10.04       8.863

      0.611       1.006

     0.029

      3.245       2.747

      1.669       1.971

      0.905

      0.818

      0.26

      0.313

      0.63     -1.467

      1.16       1.414

      1.232       1.266

      1.618       3.984

      3.062

    -1.452       2.727

      1.375       3.639

      0.442

      0.642     -1.467

      1.155       1.539

      1.241       4.768

Detected data follow Appr. Gamma Distribution at 5% Significance Level

Gamma Statistics on Detected Data Only

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Gamma Kaplan-Meier (KM) Statistics

k hat (KM) nu hat (KM)

Approximate Chi Square Value (7.93, α) Adjusted Chi Square Value (7.93, β)

95% Gamma Approximate KM-UCL (use when n>=50) 95% Gamma Adjusted KM-UCL (use when n<50)

Gamma ROS Statistics using Imputed  Non-Detects

GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1

For such situations, GROS method tends to yield inflated values of UCLs and BTVs

For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates

Minimum Mean

Maximum Median

SD CV

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Adjusted Level of Significance (β)

Approximate Chi Square Value (8.86, α) Adjusted Chi Square Value (8.86, β)

95% Gamma Approximate UCL (use when n>=50) 95% Gamma Adjusted UCL (use when n<50)

Lognormal GOF Test on Detected Observations Only

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Detected Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Detected Data appear Lognormal at 5% Significance Level

Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects

Mean in Original Scale Mean in Log Scale

SD in Original Scale SD in Log Scale

   95% t UCL (assumes normality of ROS data)    95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL    95% Bootstrap t UCL

   95% H-UCL (Log ROS)

UCLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distributed

KM Mean (logged)    95% H-UCL (KM -Log)

KM SD (logged)    95% Critical H Value (KM-Log)

KM Standard Error of Mean (logged)

DL/2 Statistics

DL/2 Normal DL/2 Log-Transformed

Mean in Original Scale Mean in Log Scale

SD in Original Scale SD in Log Scale

   95% t UCL (Assumes normality)    95% H-Stat UCL

DL/2 is not a recommended method, provided for comparisons and historical reasons
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      1.23       1.971

      2.245

     12      12

      9       3

      9       3

     0.064      0.0365

      3.54       0.38

      1.228      25%

      0.748       1.108

      0.346       1.481

      2.477       6.331

    -0.985       1.192

      0.629

      0.829

      0.386

      0.295

      0.58       0.292

      0.951       1.115

      1.104       1.09

      1.06       2.876

      1.455       1.851

      2.401       3.481

      0.617

      0.748

      0.303

      0.288

      0.848       0.639

      0.883       1.171

     15.26      11.51

      0.748       0.936

Nonparametric Distribution Free UCL Statistics

Detected Data appear Approximate Gamma Distributed at 5% Significance Level

Suggested UCL to Use

95% KM (BCA) UCL 95% GROS Adjusted Gamma UCL

95% Adjusted Gamma KM-UCL

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

Benzo(a)pyrene

General Statistics

Total Number of Observations Number of Distinct Observations

Number of Detects Number of Non-Detects

Number of Distinct Detects Number of Distinct Non-Detects

Minimum Detect Minimum Non-Detect

Maximum Detect Maximum Non-Detect

Variance Detects Percent Non-Detects

Mean Detects SD Detects

Median Detects CV Detects

Skewness Detects Kurtosis Detects

Mean of Logged Detects SD of Logged Detects

Normal GOF Test on Detects Only

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Detected Data Not Normal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Detected Data Not Normal at 5% Significance Level

Detected Data Not Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs

Mean Standard Error of Mean

SD    95% KM (BCA) UCL

   95% KM (t) UCL    95% KM (Percentile Bootstrap) UCL

   95% KM (z) UCL    95% KM Bootstrap t UCL

90% KM Chebyshev UCL 95% KM Chebyshev UCL

97.5% KM Chebyshev UCL 99% KM Chebyshev UCL

Gamma GOF Tests on Detected Observations Only

A-D Test Statistic Anderson-Darling GOF Test

5% A-D Critical Value Detected data appear Gamma Distributed at 5% Significance Level

K-S Test Statistic Kolmogrov-Smirnoff GOF

5% K-S Critical Value Detected Data Not Gamma Distributed at 5% Significance Level

Detected data follow Appr. Gamma Distribution at 5% Significance Level

Gamma Statistics on Detected Data Only

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Gamma Kaplan-Meier (KM) Statistics
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      0.372       8.934

      3.287       2.786

      1.578       1.862

     0.01       0.564

      3.54       0.235

      1.002       1.778

      0.485       0.419

      1.163       1.345

     11.63      10.06

      0.564       0.871

     0.029

      3.979       3.415

      1.425       1.66

      0.955

      0.829

      0.219

      0.295

      0.575     -1.53

      0.996       1.458

      1.091       1.072

      1.381       3.011

      3.341

    -1.473       2.377

      1.34       3.567

      0.418

      0.58     -1.543

      0.994       1.544

      1.095       4.505

      1.851       1.66

      1.862

k hat (KM) nu hat (KM)

Approximate Chi Square Value (8.93, α) Adjusted Chi Square Value (8.93, β)

95% Gamma Approximate KM-UCL (use when n>=50) 95% Gamma Adjusted KM-UCL (use when n<50)

Gamma ROS Statistics using Imputed  Non-Detects

GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1

For such situations, GROS method tends to yield inflated values of UCLs and BTVs

For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates

Minimum Mean

Maximum Median

SD CV

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Adjusted Level of Significance (β)

Approximate Chi Square Value (10.06, α) Adjusted Chi Square Value (10.06, β)

95% Gamma Approximate UCL (use when n>=50) 95% Gamma Adjusted UCL (use when n<50)

Lognormal GOF Test on Detected Observations Only

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Detected Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Detected Data appear Lognormal at 5% Significance Level

Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects

Mean in Original Scale Mean in Log Scale

SD in Original Scale SD in Log Scale

   95% t UCL (assumes normality of ROS data)    95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL    95% Bootstrap t UCL

   95% H-UCL (Log ROS)

UCLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distributed

KM Mean (logged)    95% H-UCL (KM -Log)

KM SD (logged)    95% Critical H Value (KM-Log)

KM Standard Error of Mean (logged)

DL/2 Statistics

DL/2 Normal DL/2 Log-Transformed

Mean in Original Scale Mean in Log Scale

SD in Original Scale SD in Log Scale

   95% t UCL (Assumes normality)    95% H-Stat UCL

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics

Detected Data appear Approximate Gamma Distributed at 5% Significance Level

Suggested UCL to Use

95% KM (Chebyshev) UCL 95% GROS Adjusted Gamma UCL

95% Adjusted Gamma KM-UCL

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.
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     12      12

     11       1

     11       1

     0.012      0.0365

      7.29      0.0365

      4.495       8.333%

      1.199       2.12

      0.48       1.768

      2.83       8.393

    -0.946       1.731

      0.579

      0.85

      0.348

      0.267

      1.101       0.594

      1.963       2.206

      2.168       2.167

      2.078       6.042

      2.884       3.691

      4.812       7.014

      0.379

      0.777

      0.196

      0.268

      0.554       0.464

      2.163       2.586

     12.2      10.2

      1.199       1.761

      0.314       7.543

      2.473       2.053

      3.356       4.043

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

Benzo(b)fluoranthene

General Statistics

Total Number of Observations Number of Distinct Observations

Number of Detects Number of Non-Detects

Number of Distinct Detects Number of Distinct Non-Detects

Minimum Detect Minimum Non-Detect

Maximum Detect Maximum Non-Detect

Variance Detects Percent Non-Detects

Mean Detects SD Detects

Median Detects CV Detects

Skewness Detects Kurtosis Detects

Mean of Logged Detects SD of Logged Detects

Normal GOF Test on Detects Only

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Detected Data Not Normal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Detected Data Not Normal at 5% Significance Level

Detected Data Not Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs

Mean Standard Error of Mean

SD    95% KM (BCA) UCL

   95% KM (t) UCL    95% KM (Percentile Bootstrap) UCL

   95% KM (z) UCL    95% KM Bootstrap t UCL

90% KM Chebyshev UCL 95% KM Chebyshev UCL

97.5% KM Chebyshev UCL 99% KM Chebyshev UCL

Gamma GOF Tests on Detected Observations Only

A-D Test Statistic Anderson-Darling GOF Test

5% A-D Critical Value Detected data appear Gamma Distributed at 5% Significance Level

K-S Test Statistic Kolmogrov-Smirnoff GOF

5% K-S Critical Value Detected data appear Gamma Distributed at 5% Significance Level

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Gamma Kaplan-Meier (KM) Statistics

k hat (KM) nu hat (KM)

Approximate Chi Square Value (7.54, α) Adjusted Chi Square Value (7.54, β)

95% Gamma Approximate KM-UCL (use when n>=50) 95% Gamma Adjusted KM-UCL (use when n<50)

Gamma ROS Statistics using Imputed  Non-Detects

GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1

For such situations, GROS method tends to yield inflated values of UCLs and BTVs

For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates
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     0.01       1.1

      7.29       0.405

      2.05       1.863

      0.476       0.412

      2.314       2.67

     11.41       9.892

      1.1       1.714

     0.029

      3.875       3.32

      2.809       3.278

      0.978

      0.85

      0.147

      0.267

      1.101     -1.208

      2.05       1.884

      2.164       2.195

      2.775       5.868

     25.62

    -1.236      21.34

      1.85       4.636

      0.56

      1.101     -1.201

      2.05       1.872

      2.164      24.41

      3.691       3.278

      4.043

     12      12

      9       3

      9       3

Minimum Mean

Maximum Median

SD CV

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Adjusted Level of Significance (β)

Approximate Chi Square Value (9.89, α) Adjusted Chi Square Value (9.89, β)

95% Gamma Approximate UCL (use when n>=50) 95% Gamma Adjusted UCL (use when n<50)

Lognormal GOF Test on Detected Observations Only

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Detected Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Detected Data appear Lognormal at 5% Significance Level

Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects

Mean in Original Scale Mean in Log Scale

SD in Original Scale SD in Log Scale

   95% t UCL (assumes normality of ROS data)    95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL    95% Bootstrap t UCL

   95% H-UCL (Log ROS)

UCLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distributed

KM Mean (logged)    95% H-UCL (KM -Log)

KM SD (logged)    95% Critical H Value (KM-Log)

KM Standard Error of Mean (logged)

DL/2 Statistics

DL/2 Normal DL/2 Log-Transformed

Mean in Original Scale Mean in Log Scale

SD in Original Scale SD in Log Scale

   95% t UCL (Assumes normality)    95% H-Stat UCL

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics

Detected Data appear Gamma Distributed at 5% Significance Level

Suggested UCL to Use

95% KM (Chebyshev) UCL 95% GROS Adjusted Gamma UCL

95% Adjusted Gamma KM-UCL

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

Benzo(g,h,i)perylene

General Statistics

Total Number of Observations Number of Distinct Observations

Number of Detects Number of Non-Detects

Number of Distinct Detects Number of Distinct Non-Detects
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     0.06      0.0365

      1.83       0.38

      0.329      25%

      0.393       0.574

      0.186       1.46

      2.441       6.094

    -1.578       1.103

      0.622

      0.829

      0.396

      0.295

      0.311       0.15

      0.49       0.578

      0.581       0.559

      0.558       1.612

      0.762       0.966

      1.249       1.806

      0.798

      0.746

      0.332

      0.288

      0.907       0.679

      0.433       0.579

     16.33      12.22

      0.393       0.477

      0.401       9.633

      3.714       3.174

      0.806       0.943

     0.01       0.297

      1.83       0.121

      0.519       1.744

      0.567       0.481

      0.525       0.619

     13.6      11.54

      0.297       0.429

     0.029

      4.924       4.283

Minimum Detect Minimum Non-Detect

Maximum Detect Maximum Non-Detect

Variance Detects Percent Non-Detects

Mean Detects SD Detects

Median Detects CV Detects

Skewness Detects Kurtosis Detects

Mean of Logged Detects SD of Logged Detects

Normal GOF Test on Detects Only

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Detected Data Not Normal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Detected Data Not Normal at 5% Significance Level

Detected Data Not Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs

Mean Standard Error of Mean

SD    95% KM (BCA) UCL

   95% KM (t) UCL    95% KM (Percentile Bootstrap) UCL

   95% KM (z) UCL    95% KM Bootstrap t UCL

90% KM Chebyshev UCL 95% KM Chebyshev UCL

97.5% KM Chebyshev UCL 99% KM Chebyshev UCL

Gamma GOF Tests on Detected Observations Only

A-D Test Statistic Anderson-Darling GOF Test

5% A-D Critical Value Detected Data Not Gamma Distributed at 5% Significance Level

K-S Test Statistic Kolmogrov-Smirnoff GOF

5% K-S Critical Value Detected Data Not Gamma Distributed at 5% Significance Level

Detected Data Not Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Gamma Kaplan-Meier (KM) Statistics

k hat (KM) nu hat (KM)

Approximate Chi Square Value (9.63, α) Adjusted Chi Square Value (9.63, β)

   95% Gamma Approximate KM-UCL (use when n>=50)    95% Gamma Adjusted KM-UCL (use when n<50)

Gamma ROS Statistics using Imputed  Non-Detects

GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1

For such situations, GROS method tends to yield inflated values of UCLs and BTVs

For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates

Minimum Mean

Maximum Median

SD CV

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Adjusted Level of Significance (β)

Approximate Chi Square Value (11.54, α) Adjusted Chi Square Value (11.54, β)



826

827

828

829

830

831

832

833

834

835

836

837

838

839

840

841

842

843

844

845

846

847

848

849

850

851

852

853

854

855

856

857

858

859

860

861

862

863

864

865

866

867

868

869

870

871

872

873

874

875

876

877

878

879

880

A B C D E F G H I J K L
      0.697       0.801

      0.898

      0.829

      0.255

      0.295

      0.306     -2.049

      0.515       1.332

      0.572       0.575

      0.718       1.688

      1.301

    -1.93       0.803

      1.129       3.154

      0.351

      0.314     -1.988

      0.512       1.329

      0.579       1.37

      1.249

     12      10

      5       7

      5       5

     0.066      0.0365

      0.86       0.38

      0.112      58.33%

      0.274       0.334

      0.12       1.22

      2.023       4.146

    -1.777       1.03

      0.714

   95% Gamma Approximate UCL (use when n>=50)    95% Gamma Adjusted UCL (use when n<50)

Lognormal GOF Test on Detected Observations Only

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Detected Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Detected Data appear Lognormal at 5% Significance Level

Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects

Mean in Original Scale Mean in Log Scale

SD in Original Scale SD in Log Scale

   95% t UCL (assumes normality of ROS data)    95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL    95% Bootstrap t UCL

   95% H-UCL (Log ROS)

UCLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distributed

KM Mean (logged)    95% H-UCL (KM -Log)

KM SD (logged)    95% Critical H Value (KM-Log)

KM Standard Error of Mean (logged)

DL/2 Statistics

DL/2 Normal DL/2 Log-Transformed

Mean in Original Scale Mean in Log Scale

SD in Original Scale SD in Log Scale

   95% t UCL (Assumes normality)    95% H-Stat UCL

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics

Detected Data appear Lognormal Distributed at 5% Significance Level

Suggested UCL to Use

97.5% KM (Chebyshev) UCL

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

Benzo(k)fluoranthene

General Statistics

Total Number of Observations Number of Distinct Observations

Number of Detects Number of Non-Detects

Number of Distinct Detects Number of Distinct Non-Detects

Minimum Detect Minimum Non-Detect

Maximum Detect Maximum Non-Detect

Variance Detects Percent Non-Detects

Mean Detects SD Detects

Median Detects CV Detects

Skewness Detects Kurtosis Detects

Mean of Logged Detects SD of Logged Detects

Normal GOF Test on Detects Only

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test



881

882

883

884

885

886

887

888

889

890

891

892

893

894

895

896

897

898

899

900

901

902

903

904

905

906

907

908

909

910

911

912

913

914

915

916

917

918

919

920

921

922

923

924

925

926

927

928

929

930

931

932

933

934

935

A B C D E F G H I J K L
      0.762

      0.341

      0.396

      0.143      0.0731

      0.225       0.269

      0.274       0.273

      0.263       0.571

      0.362       0.462

      0.599       0.87

      0.495

      0.69

      0.278

      0.363

      1.175       0.603

      0.233       0.454

     11.75       6.033

      0.274       0.353

      0.405       9.71

      3.761       3.217

      0.369       0.431

     0.01       0.12

      0.86      0.0109

      0.243       2.022

      0.492       0.425

      0.244       0.283

     11.81      10.19

      0.12       0.185

     0.029

      4.062       3.491

      0.302       0.351

      0.902

      0.762

      0.231

      0.396

5% Shapiro Wilk Critical Value Detected Data Not Normal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Detected Data appear Normal at 5% Significance Level

Detected Data appear Approximate Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs

Mean Standard Error of Mean

SD    95% KM (BCA) UCL

95% KM (t) UCL 95% KM (Percentile Bootstrap) UCL

   95% KM (z) UCL    95% KM Bootstrap t UCL

90% KM Chebyshev UCL 95% KM Chebyshev UCL

97.5% KM Chebyshev UCL 99% KM Chebyshev UCL

Gamma GOF Tests on Detected Observations Only

A-D Test Statistic Anderson-Darling GOF Test

5% A-D Critical Value Detected data appear Gamma Distributed at 5% Significance Level

K-S Test Statistic Kolmogrov-Smirnoff GOF

5% K-S Critical Value Detected data appear Gamma Distributed at 5% Significance Level

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Gamma Kaplan-Meier (KM) Statistics

k hat (KM) nu hat (KM)

Approximate Chi Square Value (9.71, α) Adjusted Chi Square Value (9.71, β)

   95% Gamma Approximate KM-UCL (use when n>=50)    95% Gamma Adjusted KM-UCL (use when n<50)

Gamma ROS Statistics using Imputed  Non-Detects

GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1

For such situations, GROS method tends to yield inflated values of UCLs and BTVs

For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates

Minimum Mean

Maximum Median

SD CV

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Adjusted Level of Significance (β)

Approximate Chi Square Value (10.19, α) Adjusted Chi Square Value (10.19, β)

   95% Gamma Approximate UCL (use when n>=50)    95% Gamma Adjusted UCL (use when n<50)

Lognormal GOF Test on Detected Observations Only

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Detected Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Detected Data appear Lognormal at 5% Significance Level

Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects



936

937

938

939

940

941

942

943

944

945

946

947

948

949

950

951

952

953

954

955

956

957

958

959

960

961

962

963

964

965

966

967

968

969

970

971

972

973

974

975

976

977

978

979

980

981

982

983

984

985

986

987

988

989

990

A B C D E F G H I J K L
      0.128     -3.07

      0.24       1.388

      0.252       0.254

      0.33       0.671

      0.564

    -2.576       0.272

      0.956       2.835

      0.324

      0.155     -2.615

      0.235       1.26

      0.277       0.59

      0.274       0.273

     12      12

      0

      1.4       5.549

     23.6       4.205

      5.817       1.679

      1.048       3.186

      0.531

      0.859

      0.383

      0.256

      8.565       9.962

      8.822

      1.31

      0.741

Mean in Original Scale Mean in Log Scale

SD in Original Scale SD in Log Scale

   95% t UCL (assumes normality of ROS data)    95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL    95% Bootstrap t UCL

   95% H-UCL (Log ROS)

UCLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distributed

KM Mean (logged)    95% H-UCL (KM -Log)

KM SD (logged)    95% Critical H Value (KM-Log)

KM Standard Error of Mean (logged)

DL/2 Statistics

DL/2 Normal DL/2 Log-Transformed

Mean in Original Scale Mean in Log Scale

SD in Original Scale SD in Log Scale

   95% t UCL (Assumes normality)    95% H-Stat UCL

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics

Detected Data appear Approximate Normal Distributed at 5% Significance Level

Suggested UCL to Use

95% KM (t) UCL 95% KM (Percentile Bootstrap) UCL

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

Chromium

General Statistics

Total Number of Observations Number of Distinct Observations

Number of Missing Observations

Minimum Mean

Maximum Median

SD Std. Error of Mean

Coefficient of Variation Skewness

Normal GOF Test

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Data Not Normal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Data Not Normal at 5% Significance Level

Data Not Normal at 5% Significance Level

Assuming Normal Distribution

   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL    95% Adjusted-CLT UCL (Chen-1995)

   95% Modified-t UCL (Johnson-1978)

Gamma GOF Test

A-D Test Statistic Anderson-Darling Gamma GOF Test

5% A-D Critical Value Data Not Gamma Distributed at 5% Significance Level



991

992

993

994

995

996

997

998

999

1000

1001

1002

1003

1004

1005

1006

1007

1008

1009

1010

1011

1012

1013

1014

1015

1016

1017

1018

1019

1020

1021

1022

1023

1024

1025

1026

1027

1028

1029

1030

1031

1032

1033

1034

1035

1036

1037

1038

1039

1040

1041

1042

1043

1044

1045

A B C D E F G H I J K L
      0.319

      0.248

      2.096       1.627

      2.648       3.41

     50.3      39.06

      5.549       4.35

     25.74

     0.029      24.1

      8.419       8.992

      0.846

      0.859

      0.263

      0.256

      0.336       1.457

      3.161       0.656

      8.468       8.283

      9.675      11.61

     15.4

      8.311       8.565

      8.15      17.37

     22.34       8.696

     10.41

     10.59      12.87

     16.04      22.26

     12.87

     12      12

      9       3

K-S Test Statistic Kolmogrov-Smirnoff Gamma GOF Test

5% K-S Critical Value Data Not Gamma Distributed at 5% Significance Level

Data Not Gamma Distributed at 5% Significance Level

Gamma Statistics

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Approximate Chi Square Value (0.05)

Adjusted Level of Significance Adjusted Chi Square Value

Assuming Gamma Distribution

   95% Approximate Gamma UCL (use when n>=50))    95% Adjusted Gamma UCL (use when n<50)

Lognormal GOF Test

Shapiro Wilk Test Statistic Shapiro Wilk Lognormal GOF Test

5% Shapiro Wilk Critical Value Data Not Lognormal at 5% Significance Level

Lilliefors Test Statistic Lilliefors Lognormal GOF Test

5% Lilliefors Critical Value Data Not Lognormal at 5% Significance Level

Data Not Lognormal at 5% Significance Level

Lognormal Statistics

Minimum of Logged Data Mean of logged Data

Maximum of Logged Data SD of logged Data

Assuming Lognormal Distribution

   95% H-UCL    90% Chebyshev (MVUE) UCL

   95% Chebyshev (MVUE) UCL  97.5% Chebyshev (MVUE) UCL

   99% Chebyshev (MVUE) UCL

Nonparametric Distribution Free UCL Statistics

Data do not follow a Discernible Distribution (0.05)

Nonparametric Distribution Free UCLs

   95% CLT UCL    95% Jackknife UCL

   95% Standard Bootstrap UCL    95% Bootstrap-t UCL

   95% Hall's Bootstrap UCL    95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL

   90% Chebyshev(Mean, Sd) UCL    95% Chebyshev(Mean, Sd) UCL

 97.5% Chebyshev(Mean, Sd) UCL    99% Chebyshev(Mean, Sd) UCL

Suggested UCL to Use

95% Chebyshev (Mean, Sd) UCL

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

For additional insight the user may want to consult a statistician.

Chrysene

General Statistics

Total Number of Observations Number of Distinct Observations

Number of Detects Number of Non-Detects



1046

1047

1048

1049

1050

1051

1052

1053

1054

1055

1056

1057

1058

1059

1060

1061

1062

1063

1064

1065

1066

1067

1068

1069

1070

1071

1072

1073

1074

1075

1076

1077

1078

1079

1080

1081

1082

1083

1084

1085

1086

1087

1088

1089

1090

1091

1092

1093

1094

1095

1096

1097

1098

1099

1100

A B C D E F G H I J K L
      9       3

      0.12      0.0365

      4.07       0.38

      1.759      25%

      0.965       1.326

      0.406       1.374

      2.049       3.804

    -0.701       1.161

      0.676

      0.829

      0.375

      0.295

      0.743       0.352

      1.15       1.39

      1.376       1.354

      1.323       3.638

      1.8       2.279

      2.943       4.249

      0.662

      0.747

      0.275

      0.288

      0.881       0.661

      1.096       1.46

     15.86      11.9

      0.965       1.187

      0.417      10.02

      3.953       3.392

      1.883       2.195

     0.01       0.727

      4.07       0.285

      1.211       1.666

      0.472       0.41

      1.539       1.774

     11.33       9.832

      0.727       1.135

     0.029

Number of Distinct Detects Number of Distinct Non-Detects

Minimum Detect Minimum Non-Detect

Maximum Detect Maximum Non-Detect

Variance Detects Percent Non-Detects

Mean Detects SD Detects

Median Detects CV Detects

Skewness Detects Kurtosis Detects

Mean of Logged Detects SD of Logged Detects

Normal GOF Test on Detects Only

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Detected Data Not Normal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Detected Data Not Normal at 5% Significance Level

Detected Data Not Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs

Mean Standard Error of Mean

SD    95% KM (BCA) UCL

   95% KM (t) UCL    95% KM (Percentile Bootstrap) UCL

   95% KM (z) UCL    95% KM Bootstrap t UCL

90% KM Chebyshev UCL 95% KM Chebyshev UCL

97.5% KM Chebyshev UCL 99% KM Chebyshev UCL

Gamma GOF Tests on Detected Observations Only

A-D Test Statistic Anderson-Darling GOF Test

5% A-D Critical Value Detected data appear Gamma Distributed at 5% Significance Level

K-S Test Statistic Kolmogrov-Smirnoff GOF

5% K-S Critical Value Detected data appear Gamma Distributed at 5% Significance Level

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Gamma Kaplan-Meier (KM) Statistics

k hat (KM) nu hat (KM)

Approximate Chi Square Value (10.02, α) Adjusted Chi Square Value (10.02, β)

95% Gamma Approximate KM-UCL (use when n>=50) 95% Gamma Adjusted KM-UCL (use when n<50)

Gamma ROS Statistics using Imputed  Non-Detects

GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1

For such situations, GROS method tends to yield inflated values of UCLs and BTVs

For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates

Minimum Mean

Maximum Median

SD CV

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Adjusted Level of Significance (β)



1101

1102

1103

1104

1105

1106

1107

1108

1109

1110

1111

1112

1113

1114

1115

1116

1117

1118

1119

1120

1121

1122

1123

1124

1125

1126

1127

1128

1129

1130

1131

1132

1133

1134

1135

1136

1137

1138

1139

1140

1141

1142

1143

1144

1145

1146

1147

1148

1149

1150

1151

1152

1153

1154

1155

A B C D E F G H I J K L
      3.837       3.286

      1.862       2.174

      0.928

      0.829

      0.191

      0.295

      0.74     -1.262

      1.203       1.449

      1.363       1.354

      1.564       3.827

      4.238

    -1.259       3.62

      1.402       3.694

      0.437

      0.743     -1.33

      1.201       1.615

      1.366       7.293

      2.279       2.174

      2.195

     12      12

     10       2

     10       2

     0.086      0.0365

     10.4      0.037

      9.964      16.67%

      1.859       3.157

      0.843       1.698

      2.68       7.446

    -0.307       1.404

Approximate Chi Square Value (9.83, α) Adjusted Chi Square Value (9.83, β)

95% Gamma Approximate UCL (use when n>=50) 95% Gamma Adjusted UCL (use when n<50)

Lognormal GOF Test on Detected Observations Only

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Detected Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Detected Data appear Lognormal at 5% Significance Level

Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects

Mean in Original Scale Mean in Log Scale

SD in Original Scale SD in Log Scale

   95% t UCL (assumes normality of ROS data)    95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL    95% Bootstrap t UCL

   95% H-UCL (Log ROS)

UCLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distributed

KM Mean (logged)    95% H-UCL (KM -Log)

KM SD (logged)    95% Critical H Value (KM-Log)

KM Standard Error of Mean (logged)

DL/2 Statistics

DL/2 Normal DL/2 Log-Transformed

Mean in Original Scale Mean in Log Scale

SD in Original Scale SD in Log Scale

   95% t UCL (Assumes normality)    95% H-Stat UCL

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics

Detected Data appear Gamma Distributed at 5% Significance Level

Suggested UCL to Use

95% KM (Chebyshev) UCL 95% GROS Adjusted Gamma UCL

95% Adjusted Gamma KM-UCL

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

Fluoranthene

General Statistics

Total Number of Observations Number of Distinct Observations

Number of Detects Number of Non-Detects

Number of Distinct Detects Number of Distinct Non-Detects

Minimum Detect Minimum Non-Detect

Maximum Detect Maximum Non-Detect

Variance Detects Percent Non-Detects

Mean Detects SD Detects

Median Detects CV Detects

Skewness Detects Kurtosis Detects

Mean of Logged Detects SD of Logged Detects
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1158

1159

1160

1161

1162

1163

1164

1165

1166

1167

1168

1169

1170

1171

1172

1173

1174

1175

1176

1177

1178

1179

1180

1181

1182

1183

1184

1185

1186

1187

1188

1189

1190

1191

1192

1193

1194

1195
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1199

1200

1201

1202

1203

1204

1205

1206

1207

1208

1209

1210

A B C D E F G H I J K L

      0.588

      0.842

      0.395

      0.28

      1.555       0.857

      2.817       2.874

      3.095       3.102

      2.965       9.829

      4.127       5.291

      6.908      10.08

      0.604

      0.764

      0.285

      0.278

      0.658       0.527

      2.827       3.528

     13.15      10.54

      1.859       2.561

      0.305       7.317

      2.346       1.94

      4.85       5.866

     0.01       1.551

     10.4       0.585

      2.944       1.899

      0.443       0.388

      3.503       4.001

     10.63       9.303

      1.551       2.491

     0.029

      3.511       2.989

      4.109       4.827

      0.969

      0.842

      0.187

      0.28

Normal GOF Test on Detects Only

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Detected Data Not Normal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Detected Data Not Normal at 5% Significance Level

Detected Data Not Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs

Mean Standard Error of Mean

SD    95% KM (BCA) UCL

   95% KM (t) UCL    95% KM (Percentile Bootstrap) UCL

   95% KM (z) UCL    95% KM Bootstrap t UCL

90% KM Chebyshev UCL 95% KM Chebyshev UCL

97.5% KM Chebyshev UCL 99% KM Chebyshev UCL

Gamma GOF Tests on Detected Observations Only

A-D Test Statistic Anderson-Darling GOF Test

5% A-D Critical Value Detected data appear Gamma Distributed at 5% Significance Level

K-S Test Statistic Kolmogrov-Smirnoff GOF

5% K-S Critical Value Detected Data Not Gamma Distributed at 5% Significance Level

Detected data follow Appr. Gamma Distribution at 5% Significance Level

Gamma Statistics on Detected Data Only

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Gamma Kaplan-Meier (KM) Statistics

k hat (KM) nu hat (KM)

Approximate Chi Square Value (7.32, α) Adjusted Chi Square Value (7.32, β)

95% Gamma Approximate KM-UCL (use when n>=50) 95% Gamma Adjusted KM-UCL (use when n<50)

Gamma ROS Statistics using Imputed  Non-Detects

GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1

For such situations, GROS method tends to yield inflated values of UCLs and BTVs

For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates

Minimum Mean

Maximum Median

SD CV

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Adjusted Level of Significance (β)

Approximate Chi Square Value (9.30, α) Adjusted Chi Square Value (9.30, β)

95% Gamma Approximate UCL (use when n>=50) 95% Gamma Adjusted UCL (use when n<50)

Lognormal GOF Test on Detected Observations Only

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Detected Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Detected Data appear Lognormal at 5% Significance Level

Detected Data appear Lognormal at 5% Significance Level
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      1.554     -0.863

      2.943       1.816

      3.079       3.16

      3.898       9.401

     26.73

    -0.808      14.27

      1.653       4.215

      0.503

      1.552     -0.922

      2.944       1.917

      3.078      39.62

      5.291       4.827

      5.866

     11       9

      8       3

      8       1

      0.452       0.5

   320       0.5

 12996      27.27%

     72.11    114

     13.89       1.581

      1.853       3.085

      2.471       2.465

      0.717

      0.818

      0.301

      0.313

     52.57      31.07

Lognormal ROS Statistics Using Imputed Non-Detects

Mean in Original Scale Mean in Log Scale

SD in Original Scale SD in Log Scale

   95% t UCL (assumes normality of ROS data)    95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL    95% Bootstrap t UCL

   95% H-UCL (Log ROS)

UCLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distributed

KM Mean (logged)    95% H-UCL (KM -Log)

KM SD (logged)    95% Critical H Value (KM-Log)

KM Standard Error of Mean (logged)

DL/2 Statistics

DL/2 Normal DL/2 Log-Transformed

Mean in Original Scale Mean in Log Scale

SD in Original Scale SD in Log Scale

   95% t UCL (Assumes normality)    95% H-Stat UCL

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics

Detected Data appear Approximate Gamma Distributed at 5% Significance Level

Suggested UCL to Use

95% KM (Chebyshev) UCL 95% GROS Adjusted Gamma UCL

95% Adjusted Gamma KM-UCL

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

HMX

General Statistics

Total Number of Observations Number of Distinct Observations

Number of Detects Number of Non-Detects

Number of Distinct Detects Number of Distinct Non-Detects

Minimum Detect Minimum Non-Detect

Maximum Detect Maximum Non-Detect

Variance Detects Percent Non-Detects

Mean Detects SD Detects

Median Detects CV Detects

Skewness Detects Kurtosis Detects

Mean of Logged Detects SD of Logged Detects

Normal GOF Test on Detects Only

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Detected Data Not Normal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Detected Data appear Normal at 5% Significance Level

Detected Data appear Approximate Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs

Mean Standard Error of Mean
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     96.38    108.7

   108.9    104.2

   103.7    267.4

   145.8    188

   246.6    361.7

      0.286

      0.785

      0.163

      0.314

      0.369       0.314

   195.5    229.7

      5.903       5.023

     72.11    128.7

      0.297       6.545

      1.924       1.544

   178.8    222.8

     0.01      52.45

   320       2.5

   101.2       1.929

      0.213       0.216

   246.1    243.2

      4.689       4.743

     52.45    112.9

     0.0278

      1.036       0.786

   240.2    316.7

      0.944

      0.818

      0.133

      0.313

     52.51       1.296

   101.1       2.932

   107.8    103.8

   131.7    272.5

240734

SD    95% KM (BCA) UCL

95% KM (t) UCL 95% KM (Percentile Bootstrap) UCL

   95% KM (z) UCL    95% KM Bootstrap t UCL

90% KM Chebyshev UCL 95% KM Chebyshev UCL

97.5% KM Chebyshev UCL 99% KM Chebyshev UCL

Gamma GOF Tests on Detected Observations Only

A-D Test Statistic Anderson-Darling GOF Test

5% A-D Critical Value Detected data appear Gamma Distributed at 5% Significance Level

K-S Test Statistic Kolmogrov-Smirnoff GOF

5% K-S Critical Value Detected data appear Gamma Distributed at 5% Significance Level

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Gamma Kaplan-Meier (KM) Statistics

k hat (KM) nu hat (KM)

Approximate Chi Square Value (6.54, α) Adjusted Chi Square Value (6.54, β)

   95% Gamma Approximate KM-UCL (use when n>=50)    95% Gamma Adjusted KM-UCL (use when n<50)

Gamma ROS Statistics using Imputed  Non-Detects

GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1

For such situations, GROS method tends to yield inflated values of UCLs and BTVs

For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates

Minimum Mean

Maximum Median

SD CV

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Adjusted Level of Significance (β)

Approximate Chi Square Value (4.74, α) Adjusted Chi Square Value (4.74, β)

   95% Gamma Approximate UCL (use when n>=50)    95% Gamma Adjusted UCL (use when n<50)

Lognormal GOF Test on Detected Observations Only

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Detected Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Detected Data appear Lognormal at 5% Significance Level

Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects

Mean in Original Scale Mean in Log Scale

SD in Original Scale SD in Log Scale

   95% t UCL (assumes normality of ROS data)    95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL    95% Bootstrap t UCL

   95% H-UCL (Log ROS)

UCLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distributed
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      1.581  11569

      2.446       6.185

      0.788

     52.51       1.419

   101.1       2.739

   107.8  67599

   108.9    104.2

     12      12

      9       3

      9       3

     0.077      0.0365

      1.86       0.38

      0.352      25%

      0.409       0.594

      0.15       1.453

      2.293       5.168

    -1.541       1.083

      0.624

      0.829

      0.39

      0.295

      0.322       0.156

      0.508       0.574

      0.602       0.589

      0.578       1.957

      0.789       1.001

      1.294       1.871

      0.995

      0.747

      0.317

KM Mean (logged)    95% H-UCL (KM -Log)

KM SD (logged)    95% Critical H Value (KM-Log)

KM Standard Error of Mean (logged)

DL/2 Statistics

DL/2 Normal DL/2 Log-Transformed

Mean in Original Scale Mean in Log Scale

SD in Original Scale SD in Log Scale

   95% t UCL (Assumes normality)    95% H-Stat UCL

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics

Detected Data appear Approximate Normal Distributed at 5% Significance Level

Suggested UCL to Use

95% KM (t) UCL 95% KM (Percentile Bootstrap) UCL

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

Indeno(1,2,3-cd)pyrene

General Statistics

Total Number of Observations Number of Distinct Observations

Number of Detects Number of Non-Detects

Number of Distinct Detects Number of Distinct Non-Detects

Minimum Detect Minimum Non-Detect

Maximum Detect Maximum Non-Detect

Variance Detects Percent Non-Detects

Mean Detects SD Detects

Median Detects CV Detects

Skewness Detects Kurtosis Detects

Mean of Logged Detects SD of Logged Detects

Normal GOF Test on Detects Only

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Detected Data Not Normal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Detected Data Not Normal at 5% Significance Level

Detected Data Not Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs

Mean Standard Error of Mean

SD    95% KM (BCA) UCL

   95% KM (t) UCL    95% KM (Percentile Bootstrap) UCL

   95% KM (z) UCL    95% KM Bootstrap t UCL

90% KM Chebyshev UCL 95% KM Chebyshev UCL

97.5% KM Chebyshev UCL 99% KM Chebyshev UCL

Gamma GOF Tests on Detected Observations Only

A-D Test Statistic Anderson-Darling GOF Test

5% A-D Critical Value Detected Data Not Gamma Distributed at 5% Significance Level

K-S Test Statistic Kolmogrov-Smirnoff GOF
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      0.288

      0.905       0.677

      0.452       0.603

     16.29      12.19

      0.409       0.496

      0.402       9.656

      3.728       3.187

      0.835       0.976

     0.01       0.309

      1.86       0.123

      0.537       1.74

      0.553       0.471

      0.558       0.657

     13.28      11.29

      0.309       0.45

     0.029

      4.765       4.137

      0.732       0.843

      0.847

      0.829

      0.236

      0.295

      0.318     -2

      0.533       1.302

      0.594       0.59

      0.695       2.034

      1.245

    -1.901       0.81

      1.122       3.14

      0.348

      0.325     -1.96

      0.53       1.326

      0.6       1.398

5% K-S Critical Value Detected Data Not Gamma Distributed at 5% Significance Level

Detected Data Not Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Gamma Kaplan-Meier (KM) Statistics

k hat (KM) nu hat (KM)

Approximate Chi Square Value (9.66, α) Adjusted Chi Square Value (9.66, β)

   95% Gamma Approximate KM-UCL (use when n>=50)    95% Gamma Adjusted KM-UCL (use when n<50)

Gamma ROS Statistics using Imputed  Non-Detects

GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1

For such situations, GROS method tends to yield inflated values of UCLs and BTVs

For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates

Minimum Mean

Maximum Median

SD CV

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Adjusted Level of Significance (β)

Approximate Chi Square Value (11.29, α) Adjusted Chi Square Value (11.29, β)

   95% Gamma Approximate UCL (use when n>=50)    95% Gamma Adjusted UCL (use when n<50)

Lognormal GOF Test on Detected Observations Only

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Detected Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Detected Data appear Lognormal at 5% Significance Level

Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects

Mean in Original Scale Mean in Log Scale

SD in Original Scale SD in Log Scale

   95% t UCL (assumes normality of ROS data)    95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL    95% Bootstrap t UCL

   95% H-UCL (Log ROS)

UCLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distributed

KM Mean (logged)    95% H-UCL (KM -Log)

KM SD (logged)    95% Critical H Value (KM-Log)

KM Standard Error of Mean (logged)

DL/2 Statistics

DL/2 Normal DL/2 Log-Transformed

Mean in Original Scale Mean in Log Scale

SD in Original Scale SD in Log Scale

   95% t UCL (Assumes normality)    95% H-Stat UCL

DL/2 is not a recommended method, provided for comparisons and historical reasons
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      1.294

     12      12

      0

  5910   9288

 14800   8985

  2327    671.7

      0.251       0.977

      0.937

      0.859

      0.148

      0.256

 10494  10595

 10525

      0.211

      0.732

      0.122

      0.245

     18.42      13.87

   504.3    669.7

   442    332.9

  9288   2494

   291.6

     0.029    285.7

 10602  10821

      0.977

Nonparametric Distribution Free UCL Statistics

Detected Data appear Lognormal Distributed at 5% Significance Level

Suggested UCL to Use

97.5% KM (Chebyshev) UCL

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

Iron

General Statistics

Total Number of Observations Number of Distinct Observations

Number of Missing Observations

Minimum Mean

Maximum Median

SD Std. Error of Mean

Coefficient of Variation Skewness

Normal GOF Test

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Data appear Normal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Data appear Normal at 5% Significance Level

Data appear Normal at 5% Significance Level

Assuming Normal Distribution

   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL    95% Adjusted-CLT UCL (Chen-1995)

   95% Modified-t UCL (Johnson-1978)

Gamma GOF Test

A-D Test Statistic Anderson-Darling Gamma GOF Test

5% A-D Critical Value Detected data appear Gamma Distributed at 5% Significance Level

K-S Test Statistic Kolmogrov-Smirnoff Gamma GOF Test

5% K-S Critical Value Detected data appear Gamma Distributed at 5% Significance Level

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Approximate Chi Square Value (0.05)

Adjusted Level of Significance Adjusted Chi Square Value

Assuming Gamma Distribution

   95% Approximate Gamma UCL (use when n>=50))    95% Adjusted Gamma UCL (use when n<50)

Lognormal GOF Test

Shapiro Wilk Test Statistic Shapiro Wilk Lognormal GOF Test
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      0.859

      0.126

      0.256

      8.684       9.109

      9.602       0.243

 10681  11251

 12142  13378

 15807

 10392  10494

 10346  10884

 11239  10408

 10462

 11303  12216

 13483  15971

 10494

     12      12

      9       3

      9       3

     0.064      0.0365

      7.37       0.38

      5.521      25%

      1.276       2.35

      0.381       1.842

      2.724       7.613

    -0.757       1.391

      0.554

      0.829

      0.399

      0.295

5% Shapiro Wilk Critical Value Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic Lilliefors Lognormal GOF Test

5% Lilliefors Critical Value Data appear Lognormal at 5% Significance Level

Data appear Lognormal at 5% Significance Level

Lognormal Statistics

Minimum of Logged Data Mean of logged Data

Maximum of Logged Data SD of logged Data

Assuming Lognormal Distribution

   95% H-UCL    90% Chebyshev (MVUE) UCL

   95% Chebyshev (MVUE) UCL  97.5% Chebyshev (MVUE) UCL

   99% Chebyshev (MVUE) UCL

Nonparametric Distribution Free UCL Statistics

Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

   95% CLT UCL    95% Jackknife UCL

   95% Standard Bootstrap UCL    95% Bootstrap-t UCL

   95% Hall's Bootstrap UCL    95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL

   90% Chebyshev(Mean, Sd) UCL    95% Chebyshev(Mean, Sd) UCL

 97.5% Chebyshev(Mean, Sd) UCL    99% Chebyshev(Mean, Sd) UCL

Suggested UCL to Use

95% Student's-t UCL

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

For additional insight the user may want to consult a statistician.

Phenanthrene

General Statistics

Total Number of Observations Number of Distinct Observations

Number of Detects Number of Non-Detects

Number of Distinct Detects Number of Distinct Non-Detects

Minimum Detect Minimum Non-Detect

Maximum Detect Maximum Non-Detect

Variance Detects Percent Non-Detects

Mean Detects SD Detects

Median Detects CV Detects

Skewness Detects Kurtosis Detects

Mean of Logged Detects SD of Logged Detects

Normal GOF Test on Detects Only

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Detected Data Not Normal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Detected Data Not Normal at 5% Significance Level

Detected Data Not Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs
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      0.975       0.609

      1.988       2.127

      2.068       2.092

      1.976       8.965

      2.802       3.629

      4.778       7.034

      0.806

      0.762

      0.33

      0.292

      0.615       0.484

      2.073       2.634

     11.08       8.718

      1.276       1.833

      0.24       5.768

      1.522       1.216

      3.693       4.624

     0.01       0.959

      7.37       0.287

      2.084       2.173

      0.393       0.351

      2.439       2.736

      9.441       8.414

      0.959       1.62

     0.029

      2.977       2.505

      2.711       3.221

      0.945

      0.829

      0.232

      0.295

      0.967     -1.419

      2.08       1.722

      2.046       2.11

      2.723       9.323

     10.25

Mean Standard Error of Mean

SD    95% KM (BCA) UCL

   95% KM (t) UCL    95% KM (Percentile Bootstrap) UCL

   95% KM (z) UCL    95% KM Bootstrap t UCL

90% KM Chebyshev UCL 95% KM Chebyshev UCL

97.5% KM Chebyshev UCL 99% KM Chebyshev UCL

Gamma GOF Tests on Detected Observations Only

A-D Test Statistic Anderson-Darling GOF Test

5% A-D Critical Value Detected Data Not Gamma Distributed at 5% Significance Level

K-S Test Statistic Kolmogrov-Smirnoff GOF

5% K-S Critical Value Detected Data Not Gamma Distributed at 5% Significance Level

Detected Data Not Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Gamma Kaplan-Meier (KM) Statistics

k hat (KM) nu hat (KM)

Approximate Chi Square Value (5.77, α) Adjusted Chi Square Value (5.77, β)

   95% Gamma Approximate KM-UCL (use when n>=50)    95% Gamma Adjusted KM-UCL (use when n<50)

Gamma ROS Statistics using Imputed  Non-Detects

GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1

For such situations, GROS method tends to yield inflated values of UCLs and BTVs

For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates

Minimum Mean

Maximum Median

SD CV

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Adjusted Level of Significance (β)

Approximate Chi Square Value (8.41, α) Adjusted Chi Square Value (8.41, β)

   95% Gamma Approximate UCL (use when n>=50)    95% Gamma Adjusted UCL (use when n<50)

Lognormal GOF Test on Detected Observations Only

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Detected Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Detected Data appear Lognormal at 5% Significance Level

Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects

Mean in Original Scale Mean in Log Scale

SD in Original Scale SD in Log Scale

   95% t UCL (assumes normality of ROS data)    95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL    95% Bootstrap t UCL

   95% H-UCL (Log ROS)
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    -1.311       5.335

      1.527       3.952

      0.475

      0.976     -1.372

      2.076       1.725

      2.052      10.9

      4.778

     12      12

     10       2

     10       2

     0.071      0.0365

      8.23      0.037

      6.137      16.67%

      1.431       2.477

      0.629       1.731

      2.798       8.108

    -0.546       1.383

      0.562

      0.842

      0.399

      0.28

      1.198       0.672

      2.208       2.463

      2.405       2.451

      2.303       7.944

      3.214       4.126

      5.393       7.882

      0.728

      0.763

UCLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distributed

KM Mean (logged)    95% H-UCL (KM -Log)

KM SD (logged)    95% Critical H Value (KM-Log)

KM Standard Error of Mean (logged)

DL/2 Statistics

DL/2 Normal DL/2 Log-Transformed

Mean in Original Scale Mean in Log Scale

SD in Original Scale SD in Log Scale

   95% t UCL (Assumes normality)    95% H-Stat UCL

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics

Detected Data appear Lognormal Distributed at 5% Significance Level

Suggested UCL to Use

97.5% KM (Chebyshev) UCL

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

Pyrene

General Statistics

Total Number of Observations Number of Distinct Observations

Number of Detects Number of Non-Detects

Number of Distinct Detects Number of Distinct Non-Detects

Minimum Detect Minimum Non-Detect

Maximum Detect Maximum Non-Detect

Variance Detects Percent Non-Detects

Mean Detects SD Detects

Median Detects CV Detects

Skewness Detects Kurtosis Detects

Mean of Logged Detects SD of Logged Detects

Normal GOF Test on Detects Only

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Detected Data Not Normal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Detected Data Not Normal at 5% Significance Level

Detected Data Not Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs

Mean Standard Error of Mean

SD    95% KM (BCA) UCL

   95% KM (t) UCL    95% KM (Percentile Bootstrap) UCL

   95% KM (z) UCL    95% KM Bootstrap t UCL

90% KM Chebyshev UCL 95% KM Chebyshev UCL

97.5% KM Chebyshev UCL 99% KM Chebyshev UCL

Gamma GOF Tests on Detected Observations Only

A-D Test Statistic Anderson-Darling GOF Test

5% A-D Critical Value Detected data appear Gamma Distributed at 5% Significance Level
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1673
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1682
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1686

1687

1688

1689

1690

1691

1692

1693

1694

1695

1696

1697

1698

1699

1700

1701

1702

1703

1704

1705
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      0.3

      0.277

      0.672       0.537

      2.128       2.663

     13.45      10.75

      1.431       1.952

      0.295       7.073

      2.211       1.82

      3.834       4.658

     0.01       1.194

      8.23       0.505

      2.308       1.933

      0.46       0.4

      2.597       2.982

     11.04       9.61

      1.194       1.887

     0.029

      3.699       3.16

      3.102       3.631

      0.939

      0.842

      0.204

      0.28

      1.196     -1.082

      2.307       1.769

      2.392       2.396

      3.078       7.847

     17.55

    -1.007       8.806

      1.58       4.061

      0.481

      1.195     -1.121

      2.307       1.835

      2.392      22.45

K-S Test Statistic Kolmogrov-Smirnoff GOF

5% K-S Critical Value Detected Data Not Gamma Distributed at 5% Significance Level

Detected data follow Appr. Gamma Distribution at 5% Significance Level

Gamma Statistics on Detected Data Only

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Gamma Kaplan-Meier (KM) Statistics

k hat (KM) nu hat (KM)

Approximate Chi Square Value (7.07, α) Adjusted Chi Square Value (7.07, β)

95% Gamma Approximate KM-UCL (use when n>=50) 95% Gamma Adjusted KM-UCL (use when n<50)

Gamma ROS Statistics using Imputed  Non-Detects

GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1

For such situations, GROS method tends to yield inflated values of UCLs and BTVs

For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates

Minimum Mean

Maximum Median

SD CV

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Adjusted Level of Significance (β)

Approximate Chi Square Value (9.61, α) Adjusted Chi Square Value (9.61, β)

95% Gamma Approximate UCL (use when n>=50) 95% Gamma Adjusted UCL (use when n<50)

Lognormal GOF Test on Detected Observations Only

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Detected Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Detected Data appear Lognormal at 5% Significance Level

Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects

Mean in Original Scale Mean in Log Scale

SD in Original Scale SD in Log Scale

   95% t UCL (assumes normality of ROS data)    95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL    95% Bootstrap t UCL

   95% H-UCL (Log ROS)

UCLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distributed

KM Mean (logged)    95% H-UCL (KM -Log)

KM SD (logged)    95% Critical H Value (KM-Log)

KM Standard Error of Mean (logged)

DL/2 Statistics

DL/2 Normal DL/2 Log-Transformed

Mean in Original Scale Mean in Log Scale

SD in Original Scale SD in Log Scale

   95% t UCL (Assumes normality)    95% H-Stat UCL
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      4.126       3.631

      4.658

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics

Detected Data appear Approximate Gamma Distributed at 5% Significance Level

Suggested UCL to Use

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

95% KM (Chebyshev) UCL 95% GROS Adjusted Gamma UCL

95% Adjusted Gamma KM-UCL

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.
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     11      10

      5       6

      5       5

     0.0122      0.0388

      0.19       0.39

    0.00464      54.55%

     0.082      0.0681

     0.0617       0.83

      1.147       1.393

    -2.846       1.023

      0.927

      0.762

      0.217

      0.396

     0.0704      0.028

     0.0614       0.128

      0.121       0.118

      0.116       0.165

      0.154       0.193

      0.245       0.349

      0.18

      0.686

      0.151

      0.361

      1.596       0.772

     0.0514       0.106

     15.96       7.716

     0.082      0.0934

      1.315      28.93

     17.66      16.23

      0.115       0.125

UCL Statistics for Data Sets with Non-Detects

User Selected Options

Date/Time of Computation   2/5/2015 10:36:34 AM

From File   ProUCLinput_16-026(c)_0-1.xls

Full Precision   OFF

Confidence Coefficient   95%

Number of Bootstrap Operations   2000

Anthracene

General Statistics

Total Number of Observations Number of Distinct Observations

Number of Detects Number of Non-Detects

Number of Distinct Detects Number of Distinct Non-Detects

Minimum Detect Minimum Non-Detect

Maximum Detect Maximum Non-Detect

Variance Detects Percent Non-Detects

Mean Detects SD Detects

Median Detects CV Detects

Skewness Detects Kurtosis Detects

Mean of Logged Detects SD of Logged Detects

Normal GOF Test on Detects Only

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Detected Data appear Normal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Detected Data appear Normal at 5% Significance Level

Detected Data appear Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs

Mean Standard Error of Mean

SD    95% KM (BCA) UCL

95% KM (t) UCL 95% KM (Percentile Bootstrap) UCL

   95% KM (z) UCL    95% KM Bootstrap t UCL

90% KM Chebyshev UCL 95% KM Chebyshev UCL

97.5% KM Chebyshev UCL 99% KM Chebyshev UCL

Gamma GOF Tests on Detected Observations Only

A-D Test Statistic Anderson-Darling GOF Test

5% A-D Critical Value Detected data appear Gamma Distributed at 5% Significance Level

K-S Test Statistic Kolmogrov-Smirnoff GOF

5% K-S Critical Value Detected data appear Gamma Distributed at 5% Significance Level

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Gamma Kaplan-Meier (KM) Statistics

k hat (KM) nu hat (KM)

Approximate Chi Square Value (28.93, α) Adjusted Chi Square Value (28.93, β)

   95% Gamma Approximate KM-UCL (use when n>=50)    95% Gamma Adjusted KM-UCL (use when n<50)
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     0.01      0.0639

      0.19      0.0547

     0.0507       0.795

      1.786       1.36

     0.0358      0.047

     39.3      29.91

     0.0639      0.0548

     0.0278

     18.42      16.97

      0.104       0.113

      0.965

      0.762

      0.212

      0.396

     0.0605     -3.093

     0.0504       0.819

     0.088      0.0863

     0.0933       0.11

      0.126

    -3.106       0.2

      1.018       3.033

      0.465

      0.124     -2.417

     0.0759       1.007

      0.165       0.386

      0.121       0.118

Gamma ROS Statistics using Imputed  Non-Detects

GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1

For such situations, GROS method tends to yield inflated values of UCLs and BTVs

For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates

Minimum Mean

Maximum Median

SD CV

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Adjusted Level of Significance (β)

Approximate Chi Square Value (29.91, α) Adjusted Chi Square Value (29.91, β)

   95% Gamma Approximate UCL (use when n>=50)    95% Gamma Adjusted UCL (use when n<50)

Lognormal GOF Test on Detected Observations Only

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Detected Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Detected Data appear Lognormal at 5% Significance Level

Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects

Mean in Original Scale Mean in Log Scale

SD in Original Scale SD in Log Scale

   95% t UCL (assumes normality of ROS data)    95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL    95% Bootstrap t UCL

   95% H-UCL (Log ROS)

UCLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distributed

KM Mean (logged)    95% H-UCL (KM -Log)

KM SD (logged)    95% Critical H Value (KM-Log)

KM Standard Error of Mean (logged)

DL/2 Statistics

DL/2 Normal DL/2 Log-Transformed

Mean in Original Scale Mean in Log Scale

SD in Original Scale SD in Log Scale

   95% t UCL (Assumes normality)    95% H-Stat UCL

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics

Detected Data appear Normal Distributed at 5% Significance Level

Suggested UCL to Use

95% KM (t) UCL 95% KM (Percentile Bootstrap) UCL

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.
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     11      11

      0

   140    301.9

   633    243

   172.4      51.98

      0.571       1.119

      0.823

      0.85

      0.28

      0.267

   396.1    406.2

   399.1

      0.614

      0.733

      0.222

      0.256

      3.979       2.954

     75.88    102.2

     87.53      64.99

   301.9    175.6

     47.45

     0.0278      45.01

   413.6    436

      0.907

      0.85

      0.187

      0.267

      4.942       5.579

      6.45       0.52

   435.7    443.2

   508.4    598.9

   776.7

Barium

General Statistics

Total Number of Observations Number of Distinct Observations

Number of Missing Observations

Minimum Mean

Maximum Median

SD Std. Error of Mean

Coefficient of Variation Skewness

Normal GOF Test

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Data Not Normal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Data Not Normal at 5% Significance Level

Data Not Normal at 5% Significance Level

Assuming Normal Distribution

   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL    95% Adjusted-CLT UCL (Chen-1995)

   95% Modified-t UCL (Johnson-1978)

Gamma GOF Test

A-D Test Statistic Anderson-Darling Gamma GOF Test

5% A-D Critical Value Detected data appear Gamma Distributed at 5% Significance Level

K-S Test Statistic Kolmogrov-Smirnoff Gamma GOF Test

5% K-S Critical Value Detected data appear Gamma Distributed at 5% Significance Level

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Approximate Chi Square Value (0.05)

Adjusted Level of Significance Adjusted Chi Square Value

Assuming Gamma Distribution

   95% Approximate Gamma UCL (use when n>=50)    95% Adjusted Gamma UCL (use when n<50)

Lognormal GOF Test

Shapiro Wilk Test Statistic Shapiro Wilk Lognormal GOF Test

5% Shapiro Wilk Critical Value Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic Lilliefors Lognormal GOF Test

5% Lilliefors Critical Value Data appear Lognormal at 5% Significance Level

Data appear Lognormal at 5% Significance Level

Lognormal Statistics

Minimum of Logged Data Mean of logged Data

Maximum of Logged Data SD of logged Data

Assuming Lognormal Distribution

   95% H-UCL    90% Chebyshev (MVUE) UCL

   95% Chebyshev (MVUE) UCL  97.5% Chebyshev (MVUE) UCL

   99% Chebyshev (MVUE) UCL
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   387.4    396.1

   384.1    445.5

   389.7    385.7

   400.4

   457.9    528.5

   626.6    819.2

   436

     11      11

      8       3

      8       3

     0.0201       0.36

      0.57       0.39

     0.0328      27.27%

      0.187       0.181

      0.108       0.967

      1.6       2.385

    -2.089       1.027

      0.826

      0.818

      0.29

      0.313

      0.172      0.0534

      0.155       0.261

      0.269       0.258

      0.26       0.347

      0.333       0.405

      0.506       0.703

      0.262

      0.731

      0.231

      0.3

Nonparametric Distribution Free UCL Statistics

Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

   95% CLT UCL    95% Jackknife UCL

   95% Standard Bootstrap UCL    95% Bootstrap-t UCL

   95% Hall's Bootstrap UCL    95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL

   90% Chebyshev(Mean, Sd) UCL    95% Chebyshev(Mean, Sd) UCL

 97.5% Chebyshev(Mean, Sd) UCL    99% Chebyshev(Mean, Sd) UCL

Suggested UCL to Use

95% Adjusted Gamma UCL

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

For additional insight the user may want to consult a statistician.

Benzo(a)anthracene

General Statistics

Total Number of Observations Number of Distinct Observations

Number of Detects Number of Non-Detects

Number of Distinct Detects Number of Distinct Non-Detects

Minimum Detect Minimum Non-Detect

Maximum Detect Maximum Non-Detect

Variance Detects Percent Non-Detects

Mean Detects SD Detects

Median Detects CV Detects

Skewness Detects Kurtosis Detects

Mean of Logged Detects SD of Logged Detects

Normal GOF Test on Detects Only

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Detected Data appear Normal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Detected Data appear Normal at 5% Significance Level

Detected Data appear Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs

Mean Standard Error of Mean

SD    95% KM (BCA) UCL

95% KM (t) UCL 95% KM (Percentile Bootstrap) UCL

   95% KM (z) UCL    95% KM Bootstrap t UCL

90% KM Chebyshev UCL 95% KM Chebyshev UCL

97.5% KM Chebyshev UCL 99% KM Chebyshev UCL

Gamma GOF Tests on Detected Observations Only

A-D Test Statistic Anderson-Darling GOF Test

5% A-D Critical Value Detected data appear Gamma Distributed at 5% Significance Level

K-S Test Statistic Kolmogrov-Smirnoff GOF

5% K-S Critical Value Detected data appear Gamma Distributed at 5% Significance Level

Detected data appear Gamma Distributed at 5% Significance Level
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230
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240
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245

246

247

248

249

250

251

252

253

254

255

256

257

258

259

260

261

262

263

264

265

266

267

268

269

270

271

272

273

274

275

A B C D E F G H I J K L

      1.348       0.926

      0.139       0.202

     21.57      14.82

      0.187       0.195

      1.243      27.36

     16.43      15.06

      0.287       0.313

     0.0201       0.168

      0.57       0.117

      0.155       0.922

      1.701       1.298

     0.0989       0.13

     37.43      28.55

      0.168       0.148

     0.0278

     17.36      15.95

      0.277       0.301

      0.971

      0.818

      0.171

      0.313

      0.163     -2.148

      0.157       0.865

      0.249       0.247

      0.278       0.387

      0.36

    -2.149       0.417

      0.93       2.865

      0.342

      0.187     -1.977

      0.152       0.88

      0.27       0.442

Gamma Statistics on Detected Data Only

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Gamma Kaplan-Meier (KM) Statistics

k hat (KM) nu hat (KM)

Approximate Chi Square Value (27.36, α) Adjusted Chi Square Value (27.36, β)

   95% Gamma Approximate KM-UCL (use when n>=50)    95% Gamma Adjusted KM-UCL (use when n<50)

Gamma ROS Statistics using Imputed  Non-Detects

GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1

For such situations, GROS method tends to yield inflated values of UCLs and BTVs

For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates

Minimum Mean

Maximum Median

SD CV

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Adjusted Level of Significance (β)

Approximate Chi Square Value (28.55, α) Adjusted Chi Square Value (28.55, β)

   95% Gamma Approximate UCL (use when n>=50)    95% Gamma Adjusted UCL (use when n<50)

Lognormal GOF Test on Detected Observations Only

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Detected Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Detected Data appear Lognormal at 5% Significance Level

Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects

Mean in Original Scale Mean in Log Scale

SD in Original Scale SD in Log Scale

   95% t UCL (assumes normality of ROS data)    95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL    95% Bootstrap t UCL

   95% H-UCL (Log ROS)

UCLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distributed

KM Mean (logged)    95% H-UCL (KM -Log)

KM SD (logged)    95% Critical H Value (KM-Log)

KM Standard Error of Mean (logged)

DL/2 Statistics

DL/2 Normal DL/2 Log-Transformed

Mean in Original Scale Mean in Log Scale

SD in Original Scale SD in Log Scale

   95% t UCL (Assumes normality)    95% H-Stat UCL

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics
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287
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289
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291

292

293

294

295

296

297

298

299

300

301

302

303

304

305

306

307

308

309

310

311

312

313

314

315

316

317

318

319

320

321

322

323

324

325

326

327

328

329

330

A B C D E F G H I J K L

      0.269       0.258

     11      10

      9       2

      9       2

     0.0171       0.36

      0.62       0.39

     0.0389      18.18%

      0.189       0.197

     0.0986       1.047

      1.632       2.112

    -2.139       1.067

      0.781

      0.829

      0.34

      0.295

      0.172      0.0564

      0.174       0.272

      0.274       0.273

      0.265       0.394

      0.341       0.418

      0.525       0.734

      0.453

      0.74

      0.288

      0.286

      1.203       0.876

      0.157       0.215

     21.66      15.77

      0.189       0.201

      0.979      21.54

     12      10.85

Detected Data appear Normal Distributed at 5% Significance Level

Suggested UCL to Use

95% KM (t) UCL 95% KM (Percentile Bootstrap) UCL

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

Benzo(a)pyrene

General Statistics

Total Number of Observations Number of Distinct Observations

Number of Detects Number of Non-Detects

Number of Distinct Detects Number of Distinct Non-Detects

Minimum Detect Minimum Non-Detect

Maximum Detect Maximum Non-Detect

Variance Detects Percent Non-Detects

Mean Detects SD Detects

Median Detects CV Detects

Skewness Detects Kurtosis Detects

Mean of Logged Detects SD of Logged Detects

Normal GOF Test on Detects Only

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Detected Data Not Normal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Detected Data Not Normal at 5% Significance Level

Detected Data Not Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs

Mean Standard Error of Mean

SD    95% KM (BCA) UCL

   95% KM (t) UCL    95% KM (Percentile Bootstrap) UCL

   95% KM (z) UCL    95% KM Bootstrap t UCL

90% KM Chebyshev UCL 95% KM Chebyshev UCL

97.5% KM Chebyshev UCL 99% KM Chebyshev UCL

Gamma GOF Tests on Detected Observations Only

A-D Test Statistic Anderson-Darling GOF Test

5% A-D Critical Value Detected data appear Gamma Distributed at 5% Significance Level

K-S Test Statistic Kolmogrov-Smirnoff GOF

5% K-S Critical Value Detected Data Not Gamma Distributed at 5% Significance Level

Detected data follow Appr. Gamma Distribution at 5% Significance Level

Gamma Statistics on Detected Data Only

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Gamma Kaplan-Meier (KM) Statistics

k hat (KM) nu hat (KM)

Approximate Chi Square Value (21.54, α) Adjusted Chi Square Value (21.54, β)
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372
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377

378
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381

382

383

384

385

A B C D E F G H I J K L
      0.309       0.342

     0.0171       0.17

      0.62      0.0918

      0.181       1.061

      1.334       1.031

      0.128       0.165

     29.34      22.67

      0.17       0.168

     0.0278

     12.84      11.65

      0.301       0.332

      0.948

      0.829

      0.228

      0.295

      0.169     -2.203

      0.182       0.965

      0.268       0.261

      0.288       0.432

      0.431

    -2.213       0.437

      0.975       2.95

      0.332

      0.188     -2.054

      0.176       0.973

      0.285       0.509

      0.418       0.332

      0.342

95% Gamma Approximate KM-UCL (use when n>=50) 95% Gamma Adjusted KM-UCL (use when n<50)

Gamma ROS Statistics using Imputed  Non-Detects

GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1

For such situations, GROS method tends to yield inflated values of UCLs and BTVs

For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates

Minimum Mean

Maximum Median

SD CV

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Adjusted Level of Significance (β)

Approximate Chi Square Value (22.67, α) Adjusted Chi Square Value (22.67, β)

95% Gamma Approximate UCL (use when n>=50) 95% Gamma Adjusted UCL (use when n<50)

Lognormal GOF Test on Detected Observations Only

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Detected Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Detected Data appear Lognormal at 5% Significance Level

Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects

Mean in Original Scale Mean in Log Scale

SD in Original Scale SD in Log Scale

   95% t UCL (assumes normality of ROS data)    95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL    95% Bootstrap t UCL

   95% H-UCL (Log ROS)

UCLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distributed

KM Mean (logged)    95% H-UCL (KM -Log)

KM SD (logged)    95% Critical H Value (KM-Log)

KM Standard Error of Mean (logged)

DL/2 Statistics

DL/2 Normal DL/2 Log-Transformed

Mean in Original Scale Mean in Log Scale

SD in Original Scale SD in Log Scale

   95% t UCL (Assumes normality)    95% H-Stat UCL

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics

Detected Data appear Approximate Gamma Distributed at 5% Significance Level

Suggested UCL to Use

95% KM (Chebyshev) UCL 95% GROS Adjusted Gamma UCL

95% Adjusted Gamma KM-UCL

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.
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392
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406

407
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414
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417
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421

422

423

424

425

426

427

428

429

430

431

432

433

434

435

436

437

438

439

440

A B C D E F G H I J K L

     11      11

     10       1

     10       1

     0.0335       0.36

      0.89       0.36

      0.104       9.091%

      0.296       0.323

      0.162       1.092

      1.493       0.729

    -1.709       1.038

      0.717

      0.842

      0.343

      0.28

      0.279      0.0944

      0.297       0.432

      0.451       0.437

      0.435       0.777

      0.563       0.691

      0.869       1.219

      0.627

      0.745

      0.273

      0.273

      1.159       0.878

      0.255       0.337

     23.19      17.56

      0.296       0.315

      0.886      19.5

     10.48       9.422

      0.52       0.578

     0.0335       0.279

      0.89       0.16

Benzo(b)fluoranthene

General Statistics

Total Number of Observations Number of Distinct Observations

Number of Detects Number of Non-Detects

Number of Distinct Detects Number of Distinct Non-Detects

Minimum Detect Minimum Non-Detect

Maximum Detect Maximum Non-Detect

Variance Detects Percent Non-Detects

Mean Detects SD Detects

Median Detects CV Detects

Skewness Detects Kurtosis Detects

Mean of Logged Detects SD of Logged Detects

Normal GOF Test on Detects Only

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Detected Data Not Normal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Detected Data Not Normal at 5% Significance Level

Detected Data Not Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs

Mean Standard Error of Mean

SD    95% KM (BCA) UCL

   95% KM (t) UCL    95% KM (Percentile Bootstrap) UCL

   95% KM (z) UCL    95% KM Bootstrap t UCL

90% KM Chebyshev UCL 95% KM Chebyshev UCL

97.5% KM Chebyshev UCL 99% KM Chebyshev UCL

Gamma GOF Tests on Detected Observations Only

A-D Test Statistic Anderson-Darling GOF Test

5% A-D Critical Value Detected data appear Gamma Distributed at 5% Significance Level

K-S Test Statistic Kolmogrov-Smirnoff GOF

5% K-S Critical Value Detected Data Not Gamma Distributed at 5% Significance Level

Detected data follow Appr. Gamma Distribution at 5% Significance Level

Gamma Statistics on Detected Data Only

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Gamma Kaplan-Meier (KM) Statistics

k hat (KM) nu hat (KM)

Approximate Chi Square Value (19.50, α) Adjusted Chi Square Value (19.50, β)

95% Gamma Approximate KM-UCL (use when n>=50) 95% Gamma Adjusted KM-UCL (use when n<50)

Gamma ROS Statistics using Imputed  Non-Detects

GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1

For such situations, GROS method tends to yield inflated values of UCLs and BTVs

For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates

Minimum Mean

Maximum Median
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463

464

465

466

467

468

469

470

471

472

473

474

475

476

477

478

479

480

481

482

483

484

485

486

487

488

489

490

491

492

493

494

495

A B C D E F G H I J K L
      0.311       1.115

      1.192       0.928

      0.234       0.301

     26.22      20.41

      0.279       0.29

     0.0278

     11.15      10.05

      0.51       0.566

      0.935

      0.842

      0.209

      0.28

      0.279     -1.75

      0.311       0.995

      0.449       0.434

      0.488       0.801

      0.729

    -1.759       0.674

      0.966       2.934

      0.312

      0.285     -1.709

      0.308       0.985

      0.453       0.742

      0.691       0.566

      0.578

     11      11

      7       4

      7       4

     0.0151       0.36

      0.28       0.39

SD CV

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Adjusted Level of Significance (β)

Approximate Chi Square Value (20.41, α) Adjusted Chi Square Value (20.41, β)

95% Gamma Approximate UCL (use when n>=50) 95% Gamma Adjusted UCL (use when n<50)

Lognormal GOF Test on Detected Observations Only

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Detected Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Detected Data appear Lognormal at 5% Significance Level

Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects

Mean in Original Scale Mean in Log Scale

SD in Original Scale SD in Log Scale

   95% t UCL (assumes normality of ROS data)    95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL    95% Bootstrap t UCL

   95% H-UCL (Log ROS)

UCLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distributed

KM Mean (logged)    95% H-UCL (KM -Log)

KM SD (logged)    95% Critical H Value (KM-Log)

KM Standard Error of Mean (logged)

DL/2 Statistics

DL/2 Normal DL/2 Log-Transformed

Mean in Original Scale Mean in Log Scale

SD in Original Scale SD in Log Scale

   95% t UCL (Assumes normality)    95% H-Stat UCL

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics

Detected Data appear Approximate Gamma Distributed at 5% Significance Level

Suggested UCL to Use

95% KM (Chebyshev) UCL 95% GROS Adjusted Gamma UCL

95% Adjusted Gamma KM-UCL

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

Benzo(g,h,i)perylene

General Statistics

Total Number of Observations Number of Distinct Observations

Number of Detects Number of Non-Detects

Number of Distinct Detects Number of Distinct Non-Detects

Minimum Detect Minimum Non-Detect

Maximum Detect Maximum Non-Detect
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509
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511

512

513

514

515

516

517

518

519

520

521

522

523

524

525

526

527

528

529

530

531

532

533

534

535

536

537

538

539

540

541

542

543

544

545

546

547

548

549

550

A B C D E F G H I J K L
    0.00914      36.36%

      0.112      0.0956

     0.06       0.851

      1.051      0.0229

    -2.546       0.98

      0.879

      0.803

      0.279

      0.335

      0.112      0.0361

     0.0885       0.174

      0.178       0.176

      0.172       0.242

      0.221       0.27

      0.338       0.472

      0.272

      0.721

      0.235

      0.317

      1.538       0.974

     0.073       0.115

     21.53      13.63

      0.112       0.114

      1.611      35.44

     22.82      21.18

      0.174       0.188

     0.0151       0.106

      0.28      0.0941

     0.0746       0.706

      2.307       1.739

     0.0458      0.0608

     50.76      38.25

      0.106      0.0802

     0.0278

     25.09      23.36

      0.161       0.173

Variance Detects Percent Non-Detects

Mean Detects SD Detects

Median Detects CV Detects

Skewness Detects Kurtosis Detects

Mean of Logged Detects SD of Logged Detects

Normal GOF Test on Detects Only

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Detected Data appear Normal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Detected Data appear Normal at 5% Significance Level

Detected Data appear Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs

Mean Standard Error of Mean

SD    95% KM (BCA) UCL

95% KM (t) UCL 95% KM (Percentile Bootstrap) UCL

   95% KM (z) UCL    95% KM Bootstrap t UCL

90% KM Chebyshev UCL 95% KM Chebyshev UCL

97.5% KM Chebyshev UCL 99% KM Chebyshev UCL

Gamma GOF Tests on Detected Observations Only

A-D Test Statistic Anderson-Darling GOF Test

5% A-D Critical Value Detected data appear Gamma Distributed at 5% Significance Level

K-S Test Statistic Kolmogrov-Smirnoff GOF

5% K-S Critical Value Detected data appear Gamma Distributed at 5% Significance Level

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Gamma Kaplan-Meier (KM) Statistics

k hat (KM) nu hat (KM)

Approximate Chi Square Value (35.44, α) Adjusted Chi Square Value (35.44, β)

   95% Gamma Approximate KM-UCL (use when n>=50)    95% Gamma Adjusted KM-UCL (use when n<50)

Gamma ROS Statistics using Imputed  Non-Detects

GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1

For such situations, GROS method tends to yield inflated values of UCLs and BTVs

For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates

Minimum Mean

Maximum Median

SD CV

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Adjusted Level of Significance (β)

Approximate Chi Square Value (38.25, α) Adjusted Chi Square Value (38.25, β)

   95% Gamma Approximate UCL (use when n>=50)    95% Gamma Adjusted UCL (use when n<50)
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603
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A B C D E F G H I J K L

      0.953

      0.803

      0.179

      0.335

     0.1     -2.546

     0.076       0.759

      0.142       0.139

      0.148       0.197

      0.194

    -2.546       0.266

      0.908       2.824

      0.371

      0.14     -2.229

     0.0833       0.878

      0.185       0.341

      0.178       0.176

     11      11

      0

      4.5       6.905

      9.4       6.91

      1.491       0.45

      0.216       0.2

      0.98

      0.85

      0.113

      0.267

Lognormal GOF Test on Detected Observations Only

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Detected Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Detected Data appear Lognormal at 5% Significance Level

Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects

Mean in Original Scale Mean in Log Scale

SD in Original Scale SD in Log Scale

   95% t UCL (assumes normality of ROS data)    95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL    95% Bootstrap t UCL

   95% H-UCL (Log ROS)

UCLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distributed

KM Mean (logged)    95% H-UCL (KM -Log)

KM SD (logged)    95% Critical H Value (KM-Log)

KM Standard Error of Mean (logged)

DL/2 Statistics

DL/2 Normal DL/2 Log-Transformed

Mean in Original Scale Mean in Log Scale

SD in Original Scale SD in Log Scale

   95% t UCL (Assumes normality)    95% H-Stat UCL

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics

Detected Data appear Normal Distributed at 5% Significance Level

Suggested UCL to Use

95% KM (t) UCL 95% KM (Percentile Bootstrap) UCL

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

Chromium

General Statistics

Total Number of Observations Number of Distinct Observations

Number of Missing Observations

Minimum Mean

Maximum Median

SD Std. Error of Mean

Coefficient of Variation Skewness

Normal GOF Test

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Data appear Normal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Data appear Normal at 5% Significance Level

Data appear Normal at 5% Significance Level
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629
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631

632
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648
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      7.719       7.673

      7.724

      0.14

      0.729

      0.112

      0.255

     23.2      16.94

      0.298       0.408

   510.5    372.6

      6.905       1.678

   328.9

     0.0278    322.2

      7.823       7.986

      0.982

      0.85

     0.0943

      0.267

      1.504       1.91

      2.241       0.22

      7.89       8.29

      8.916       9.786

     11.49

      7.644       7.719

      7.617       7.726

      7.733       7.63

      7.647

      8.253       8.864

      9.712      11.38

      7.719

Assuming Normal Distribution

   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL    95% Adjusted-CLT UCL (Chen-1995)

   95% Modified-t UCL (Johnson-1978)

Gamma GOF Test

A-D Test Statistic Anderson-Darling Gamma GOF Test

5% A-D Critical Value Detected data appear Gamma Distributed at 5% Significance Level

K-S Test Statistic Kolmogrov-Smirnoff Gamma GOF Test

5% K-S Critical Value Detected data appear Gamma Distributed at 5% Significance Level

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Approximate Chi Square Value (0.05)

Adjusted Level of Significance Adjusted Chi Square Value

Assuming Gamma Distribution

   95% Approximate Gamma UCL (use when n>=50))    95% Adjusted Gamma UCL (use when n<50)

Lognormal GOF Test

Shapiro Wilk Test Statistic Shapiro Wilk Lognormal GOF Test

5% Shapiro Wilk Critical Value Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic Lilliefors Lognormal GOF Test

5% Lilliefors Critical Value Data appear Lognormal at 5% Significance Level

Data appear Lognormal at 5% Significance Level

Lognormal Statistics

Minimum of Logged Data Mean of logged Data

Maximum of Logged Data SD of logged Data

Assuming Lognormal Distribution

   95% H-UCL    90% Chebyshev (MVUE) UCL

   95% Chebyshev (MVUE) UCL  97.5% Chebyshev (MVUE) UCL

   99% Chebyshev (MVUE) UCL

Nonparametric Distribution Free UCL Statistics

Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

   95% CLT UCL    95% Jackknife UCL

   95% Standard Bootstrap UCL    95% Bootstrap-t UCL

   95% Hall's Bootstrap UCL    95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL

   90% Chebyshev(Mean, Sd) UCL    95% Chebyshev(Mean, Sd) UCL

 97.5% Chebyshev(Mean, Sd) UCL    99% Chebyshev(Mean, Sd) UCL

Suggested UCL to Use

95% Student's-t UCL

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)
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     11      11

      9       2

      9       2

     0.02       0.36

      0.75       0.39

     0.061      18.18%

      0.229       0.247

      0.114       1.078

      1.547       1.499

    -1.981       1.105

      0.776

      0.829

      0.337

      0.295

      0.208      0.0705

      0.218       0.34

      0.336       0.324

      0.324       0.477

      0.42       0.515

      0.648       0.91

      0.455

      0.741

      0.28

      0.286

      1.123       0.823

      0.204       0.278

     20.22      14.81

      0.229       0.253

      0.914      20.1

     10.93       9.84

      0.383       0.425

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

For additional insight the user may want to consult a statistician.

Chrysene

General Statistics

Total Number of Observations Number of Distinct Observations

Number of Detects Number of Non-Detects

Number of Distinct Detects Number of Distinct Non-Detects

Minimum Detect Minimum Non-Detect

Maximum Detect Maximum Non-Detect

Variance Detects Percent Non-Detects

Mean Detects SD Detects

Median Detects CV Detects

Skewness Detects Kurtosis Detects

Mean of Logged Detects SD of Logged Detects

Normal GOF Test on Detects Only

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Detected Data Not Normal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Detected Data Not Normal at 5% Significance Level

Detected Data Not Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs

Mean Standard Error of Mean

SD    95% KM (BCA) UCL

   95% KM (t) UCL    95% KM (Percentile Bootstrap) UCL

   95% KM (z) UCL    95% KM Bootstrap t UCL

90% KM Chebyshev UCL 95% KM Chebyshev UCL

97.5% KM Chebyshev UCL 99% KM Chebyshev UCL

Gamma GOF Tests on Detected Observations Only

A-D Test Statistic Anderson-Darling GOF Test

5% A-D Critical Value Detected data appear Gamma Distributed at 5% Significance Level

K-S Test Statistic Kolmogrov-Smirnoff GOF

5% K-S Critical Value Detected data appear Gamma Distributed at 5% Significance Level

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Gamma Kaplan-Meier (KM) Statistics

k hat (KM) nu hat (KM)

Approximate Chi Square Value (20.10, α) Adjusted Chi Square Value (20.10, β)

95% Gamma Approximate KM-UCL (use when n>=50) 95% Gamma Adjusted KM-UCL (use when n<50)

Gamma ROS Statistics using Imputed  Non-Detects

GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1

For such situations, GROS method tends to yield inflated values of UCLs and BTVs

For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates
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     0.02       0.206

      0.75       0.104

      0.227       1.099

      1.24       0.962

      0.166       0.214

     27.28      21.17

      0.206       0.21

     0.0278

     11.72      10.59

      0.373       0.412

      0.952

      0.829

      0.217

      0.295

      0.205     -2.048

      0.227       1

      0.329       0.324

      0.356       0.566

      0.549

    -2.059       0.554

      1.008       3.013

      0.342

      0.222     -1.925

      0.222       0.996

      0.343       0.615

      0.515       0.412

      0.425

     11      11

      0

Minimum Mean

Maximum Median

SD CV

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Adjusted Level of Significance (β)

Approximate Chi Square Value (21.17, α) Adjusted Chi Square Value (21.17, β)

95% Gamma Approximate UCL (use when n>=50) 95% Gamma Adjusted UCL (use when n<50)

Lognormal GOF Test on Detected Observations Only

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Detected Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Detected Data appear Lognormal at 5% Significance Level

Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects

Mean in Original Scale Mean in Log Scale

SD in Original Scale SD in Log Scale

   95% t UCL (assumes normality of ROS data)    95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL    95% Bootstrap t UCL

   95% H-UCL (Log ROS)

UCLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distributed

KM Mean (logged)    95% H-UCL (KM -Log)

KM SD (logged)    95% Critical H Value (KM-Log)

KM Standard Error of Mean (logged)

DL/2 Statistics

DL/2 Normal DL/2 Log-Transformed

Mean in Original Scale Mean in Log Scale

SD in Original Scale SD in Log Scale

   95% t UCL (Assumes normality)    95% H-Stat UCL

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics

Detected Data appear Gamma Distributed at 5% Significance Level

Suggested UCL to Use

95% KM (Chebyshev) UCL 95% GROS Adjusted Gamma UCL

95% Adjusted Gamma KM-UCL

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

Cobalt

General Statistics

Total Number of Observations Number of Distinct Observations

Number of Missing Observations
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      2.9       4.988

     11.2       4.2

      2.311       0.697

      0.463       2.218

      0.76

      0.85

      0.214

      0.267

      6.251       6.632

      6.329

      0.573

      0.731

      0.17

      0.256

      7.062       5.197

      0.706       0.96

   155.4    114.3

      4.988       2.188

     90.65

     0.0278      87.21

      6.292       6.539

      0.909

      0.85

      0.15

      0.267

      1.065       1.535

      2.416       0.374

      6.322       6.635

      7.401       8.465

     10.56

Minimum Mean

Maximum Median

SD Std. Error of Mean

Coefficient of Variation Skewness

Normal GOF Test

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Data Not Normal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Data appear Normal at 5% Significance Level

Data appear Approximate Normal at 5% Significance Level

Assuming Normal Distribution

   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL    95% Adjusted-CLT UCL (Chen-1995)

   95% Modified-t UCL (Johnson-1978)

Gamma GOF Test

A-D Test Statistic Anderson-Darling Gamma GOF Test

5% A-D Critical Value Detected data appear Gamma Distributed at 5% Significance Level

K-S Test Statistic Kolmogrov-Smirnoff Gamma GOF Test

5% K-S Critical Value Detected data appear Gamma Distributed at 5% Significance Level

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Approximate Chi Square Value (0.05)

Adjusted Level of Significance Adjusted Chi Square Value

Assuming Gamma Distribution

   95% Approximate Gamma UCL (use when n>=50))    95% Adjusted Gamma UCL (use when n<50)

Lognormal GOF Test

Shapiro Wilk Test Statistic Shapiro Wilk Lognormal GOF Test

5% Shapiro Wilk Critical Value Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic Lilliefors Lognormal GOF Test

5% Lilliefors Critical Value Data appear Lognormal at 5% Significance Level

Data appear Lognormal at 5% Significance Level

Lognormal Statistics

Minimum of Logged Data Mean of logged Data

Maximum of Logged Data SD of logged Data

Assuming Lognormal Distribution

   95% H-UCL    90% Chebyshev (MVUE) UCL

   95% Chebyshev (MVUE) UCL  97.5% Chebyshev (MVUE) UCL

   99% Chebyshev (MVUE) UCL

Nonparametric Distribution Free UCL Statistics

Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs
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      6.134       6.251

      6.095       7.437

     11.2       6.205

      6.698

      7.079       8.025

      9.34      11.92

      6.251

     11      11

      0

      5.1      13.95

     42      10.3

     12.59       3.795

      0.903       1.815

      0.677

      0.85

      0.386

      0.267

     20.82      22.41

     21.17

      1.063

      0.739

      0.315

      0.258

      2.032       1.538

      6.865       9.067

     44.7      33.84

     13.95      11.24

     21.54

     0.0278      19.95

     21.91      23.66

   95% CLT UCL    95% Jackknife UCL

   95% Standard Bootstrap UCL    95% Bootstrap-t UCL

   95% Hall's Bootstrap UCL    95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL

   90% Chebyshev(Mean, Sd) UCL    95% Chebyshev(Mean, Sd) UCL

 97.5% Chebyshev(Mean, Sd) UCL    99% Chebyshev(Mean, Sd) UCL

Suggested UCL to Use

95% Student's-t UCL

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

For additional insight the user may want to consult a statistician.

Copper

General Statistics

Total Number of Observations Number of Distinct Observations

Number of Missing Observations

Minimum Mean

Maximum Median

SD Std. Error of Mean

Coefficient of Variation Skewness

Normal GOF Test

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Data Not Normal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Data Not Normal at 5% Significance Level

Data Not Normal at 5% Significance Level

Assuming Normal Distribution

   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL    95% Adjusted-CLT UCL (Chen-1995)

   95% Modified-t UCL (Johnson-1978)

Gamma GOF Test

A-D Test Statistic Anderson-Darling Gamma GOF Test

5% A-D Critical Value Data Not Gamma Distributed at 5% Significance Level

K-S Test Statistic Kolmogrov-Smirnoff Gamma GOF Test

5% K-S Critical Value Data Not Gamma Distributed at 5% Significance Level

Data Not Gamma Distributed at 5% Significance Level

Gamma Statistics

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Approximate Chi Square Value (0.05)

Adjusted Level of Significance Adjusted Chi Square Value

Assuming Gamma Distribution

   95% Approximate Gamma UCL (use when n>=50))    95% Adjusted Gamma UCL (use when n<50)
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      0.844

      0.85

      0.262

      0.267

      1.629       2.369

      3.738       0.702

     23.67      22.1

     26.07      31.59

     42.43

     20.19      20.82

     19.89      40.48

     63.22      20.15

     22.49

     25.33      30.49

     37.65      51.71

     30.49

     11      10

      0

     0.0424       0.4

      1.6       0.21

      0.477       0.144

      1.192       1.944

      0.744

      0.85

      0.326

      0.267

Lognormal GOF Test

Shapiro Wilk Test Statistic Shapiro Wilk Lognormal GOF Test

5% Shapiro Wilk Critical Value Data Not Lognormal at 5% Significance Level

Lilliefors Test Statistic Lilliefors Lognormal GOF Test

5% Lilliefors Critical Value Data appear Lognormal at 5% Significance Level

Data appear Approximate Lognormal at 5% Significance Level

Lognormal Statistics

Minimum of Logged Data Mean of logged Data

Maximum of Logged Data SD of logged Data

Assuming Lognormal Distribution

   95% H-UCL    90% Chebyshev (MVUE) UCL

   95% Chebyshev (MVUE) UCL  97.5% Chebyshev (MVUE) UCL

   99% Chebyshev (MVUE) UCL

Nonparametric Distribution Free UCL Statistics

Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

   95% CLT UCL    95% Jackknife UCL

   95% Standard Bootstrap UCL    95% Bootstrap-t UCL

   95% Hall's Bootstrap UCL    95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL

   90% Chebyshev(Mean, Sd) UCL    95% Chebyshev(Mean, Sd) UCL

 97.5% Chebyshev(Mean, Sd) UCL    99% Chebyshev(Mean, Sd) UCL

Suggested UCL to Use

95% Chebyshev (Mean, Sd) UCL

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

For additional insight the user may want to consult a statistician.

Fluoranthene

General Statistics

Total Number of Observations Number of Distinct Observations

Number of Missing Observations

Minimum Mean

Maximum Median

SD Std. Error of Mean

Coefficient of Variation Skewness

Normal GOF Test

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Data Not Normal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Data Not Normal at 5% Significance Level

Data Not Normal at 5% Significance Level

Assuming Normal Distribution



936

937

938

939

940

941

942

943

944

945

946

947

948

949

950

951

952

953

954

955

956

957

958

959

960

961

962

963

964

965

966

967

968

969

970

971

972

973

974

975

976

977

978

979

980

981

982

983

984

985

986

987

988

989

990

A B C D E F G H I J K L

      0.66       0.726

      0.674

      0.387

      0.751

      0.223

      0.262

      1.005       0.791

      0.398       0.505

     22.11      17.41

      0.4       0.45

      8.966

     0.0278       7.996

      0.777       0.871

      0.966

      0.85

      0.15

      0.267

    -3.161     -1.491

      0.47       1.136

      1.388       0.828

      1.024       1.296

      1.83

      0.636       0.66

      0.618       1.023

      1.529       0.659

      0.712

      0.831       1.026

      1.297       1.83

      0.871

   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL    95% Adjusted-CLT UCL (Chen-1995)

   95% Modified-t UCL (Johnson-1978)

Gamma GOF Test

A-D Test Statistic Anderson-Darling Gamma GOF Test

5% A-D Critical Value Detected data appear Gamma Distributed at 5% Significance Level

K-S Test Statistic Kolmogrov-Smirnoff Gamma GOF Test

5% K-S Critical Value Detected data appear Gamma Distributed at 5% Significance Level

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Approximate Chi Square Value (0.05)

Adjusted Level of Significance Adjusted Chi Square Value

Assuming Gamma Distribution

   95% Approximate Gamma UCL (use when n>=50)    95% Adjusted Gamma UCL (use when n<50)

Lognormal GOF Test

Shapiro Wilk Test Statistic Shapiro Wilk Lognormal GOF Test

5% Shapiro Wilk Critical Value Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic Lilliefors Lognormal GOF Test

5% Lilliefors Critical Value Data appear Lognormal at 5% Significance Level

Data appear Lognormal at 5% Significance Level

Lognormal Statistics

Minimum of Logged Data Mean of logged Data

Maximum of Logged Data SD of logged Data

Assuming Lognormal Distribution

   95% H-UCL    90% Chebyshev (MVUE) UCL

   95% Chebyshev (MVUE) UCL  97.5% Chebyshev (MVUE) UCL

   99% Chebyshev (MVUE) UCL

Nonparametric Distribution Free UCL Statistics

Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

   95% CLT UCL    95% Jackknife UCL

   95% Standard Bootstrap UCL    95% Bootstrap-t UCL

   95% Hall's Bootstrap UCL    95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL

   90% Chebyshev(Mean, Sd) UCL    95% Chebyshev(Mean, Sd) UCL

 97.5% Chebyshev(Mean, Sd) UCL    99% Chebyshev(Mean, Sd) UCL

Suggested UCL to Use

95% Adjusted Gamma UCL

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.
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     11      10

      5       6

      5       5

     0.0161      0.0388

      0.11       0.39

    0.00142      54.55%

     0.0486      0.0377

     0.0323       0.776

      1.431       1.743

    -3.25       0.742

      0.864

      0.762

      0.267

      0.396

     0.0446      0.0147

     0.0321      0.0711

     0.0713      0.0697

     0.0688       0.126

     0.0888       0.109

      0.137       0.191

      0.267

      0.684

      0.242

      0.36

      2.374       1.083

     0.0205      0.0448

     23.74      10.83

     0.0486      0.0467

      1.932      42.51

     28.56      26.71

     0.0664      0.071

     0.0161      0.042

For additional insight the user may want to consult a statistician.

Fluorene

General Statistics

Total Number of Observations Number of Distinct Observations

Number of Detects Number of Non-Detects

Number of Distinct Detects Number of Distinct Non-Detects

Minimum Detect Minimum Non-Detect

Maximum Detect Maximum Non-Detect

Variance Detects Percent Non-Detects

Mean Detects SD Detects

Median Detects CV Detects

Skewness Detects Kurtosis Detects

Mean of Logged Detects SD of Logged Detects

Normal GOF Test on Detects Only

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Detected Data appear Normal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Detected Data appear Normal at 5% Significance Level

Detected Data appear Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs

Mean Standard Error of Mean

SD    95% KM (BCA) UCL

95% KM (t) UCL 95% KM (Percentile Bootstrap) UCL

   95% KM (z) UCL    95% KM Bootstrap t UCL

90% KM Chebyshev UCL 95% KM Chebyshev UCL

97.5% KM Chebyshev UCL 99% KM Chebyshev UCL

Gamma GOF Tests on Detected Observations Only

A-D Test Statistic Anderson-Darling GOF Test

5% A-D Critical Value Detected data appear Gamma Distributed at 5% Significance Level

K-S Test Statistic Kolmogrov-Smirnoff GOF

5% K-S Critical Value Detected data appear Gamma Distributed at 5% Significance Level

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Gamma Kaplan-Meier (KM) Statistics

k hat (KM) nu hat (KM)

Approximate Chi Square Value (42.51, α) Adjusted Chi Square Value (42.51, β)

   95% Gamma Approximate KM-UCL (use when n>=50)    95% Gamma Adjusted KM-UCL (use when n<50)

Gamma ROS Statistics using Imputed  Non-Detects

GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1

For such situations, GROS method tends to yield inflated values of UCLs and BTVs

For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates

Minimum Mean
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      0.11      0.0385

     0.026       0.62

      3.811       2.833

     0.011      0.0148

     83.85      62.32

     0.042      0.025

     0.0278

     45.16      42.79

     0.058      0.0612

      0.977

      0.762

      0.197

      0.396

     0.0407     -3.336

     0.0259       0.513

     0.0548      0.055

     0.0599      0.0699

     0.0579

    -3.33      0.0714

      0.643       2.378

      0.3

      0.108     -2.601

     0.0786       1.016

      0.151       0.33

     0.0713      0.0697

     11      11

      7       4

      7       4

     0.0131       0.36

      0.31       0.39

Maximum Median

SD CV

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Adjusted Level of Significance (β)

Approximate Chi Square Value (62.32, α) Adjusted Chi Square Value (62.32, β)

   95% Gamma Approximate UCL (use when n>=50)    95% Gamma Adjusted UCL (use when n<50)

Lognormal GOF Test on Detected Observations Only

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Detected Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Detected Data appear Lognormal at 5% Significance Level

Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects

Mean in Original Scale Mean in Log Scale

SD in Original Scale SD in Log Scale

   95% t UCL (assumes normality of ROS data)    95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL    95% Bootstrap t UCL

   95% H-UCL (Log ROS)

UCLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distributed

KM Mean (logged)    95% H-UCL (KM -Log)

KM SD (logged)    95% Critical H Value (KM-Log)

KM Standard Error of Mean (logged)

DL/2 Statistics

DL/2 Normal DL/2 Log-Transformed

Mean in Original Scale Mean in Log Scale

SD in Original Scale SD in Log Scale

   95% t UCL (Assumes normality)    95% H-Stat UCL

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics

Detected Data appear Normal Distributed at 5% Significance Level

Suggested UCL to Use

95% KM (t) UCL 95% KM (Percentile Bootstrap) UCL

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

Indeno(1,2,3-cd)pyrene

General Statistics

Total Number of Observations Number of Distinct Observations

Number of Detects Number of Non-Detects

Number of Distinct Detects Number of Distinct Non-Detects

Minimum Detect Minimum Non-Detect

Maximum Detect Maximum Non-Detect
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     0.0112      36.36%

      0.119       0.106

     0.068       0.893

      1.152       0.438

    -2.533       1.051

      0.879

      0.803

      0.255

      0.335

      0.119      0.0401

     0.0981       0.181

      0.191       0.181

      0.185       0.277

      0.239       0.293

      0.369       0.517

      0.214

      0.723

      0.191

      0.318

      1.387       0.888

     0.0856       0.134

     19.42      12.43

      0.119       0.126

      1.462      32.17

     20.21      18.68

      0.189       0.204

     0.0131       0.111

      0.31      0.0973

     0.0828       0.747

      2.072       1.568

     0.0535      0.0707

     45.59      34.49

      0.111      0.0886

     0.0278

     22.06      20.45

      0.173       0.187

Variance Detects Percent Non-Detects

Mean Detects SD Detects

Median Detects CV Detects

Skewness Detects Kurtosis Detects

Mean of Logged Detects SD of Logged Detects

Normal GOF Test on Detects Only

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Detected Data appear Normal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Detected Data appear Normal at 5% Significance Level

Detected Data appear Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs

Mean Standard Error of Mean

SD    95% KM (BCA) UCL

95% KM (t) UCL 95% KM (Percentile Bootstrap) UCL

   95% KM (z) UCL    95% KM Bootstrap t UCL

90% KM Chebyshev UCL 95% KM Chebyshev UCL

97.5% KM Chebyshev UCL 99% KM Chebyshev UCL

Gamma GOF Tests on Detected Observations Only

A-D Test Statistic Anderson-Darling GOF Test

5% A-D Critical Value Detected data appear Gamma Distributed at 5% Significance Level

K-S Test Statistic Kolmogrov-Smirnoff GOF

5% K-S Critical Value Detected data appear Gamma Distributed at 5% Significance Level

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Gamma Kaplan-Meier (KM) Statistics

k hat (KM) nu hat (KM)

Approximate Chi Square Value (32.17, α) Adjusted Chi Square Value (32.17, β)

   95% Gamma Approximate KM-UCL (use when n>=50)    95% Gamma Adjusted KM-UCL (use when n<50)

Gamma ROS Statistics using Imputed  Non-Detects

GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1

For such situations, GROS method tends to yield inflated values of UCLs and BTVs

For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates

Minimum Mean

Maximum Median

SD CV

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Adjusted Level of Significance (β)

Approximate Chi Square Value (34.49, α) Adjusted Chi Square Value (34.49, β)

   95% Gamma Approximate UCL (use when n>=50)    95% Gamma Adjusted UCL (use when n<50)
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      0.963

      0.803

      0.173

      0.335

      0.104     -2.533

     0.0845       0.814

      0.151       0.145

      0.163       0.217

      0.219

    -2.533       0.316

      0.973       2.946

      0.397

      0.144     -2.221

     0.0892       0.922

      0.192       0.381

      0.191       0.181

     11      10

      0

  8220  11901

 19200  11400

  2978    897.9

      0.25       1.4

      0.861

      0.85

      0.227

      0.267

Lognormal GOF Test on Detected Observations Only

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Detected Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Detected Data appear Lognormal at 5% Significance Level

Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects

Mean in Original Scale Mean in Log Scale

SD in Original Scale SD in Log Scale

   95% t UCL (assumes normality of ROS data)    95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL    95% Bootstrap t UCL

   95% H-UCL (Log ROS)

UCLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distributed

KM Mean (logged)    95% H-UCL (KM -Log)

KM SD (logged)    95% Critical H Value (KM-Log)

KM Standard Error of Mean (logged)

DL/2 Statistics

DL/2 Normal DL/2 Log-Transformed

Mean in Original Scale Mean in Log Scale

SD in Original Scale SD in Log Scale

   95% t UCL (Assumes normality)    95% H-Stat UCL

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics

Detected Data appear Normal Distributed at 5% Significance Level

Suggested UCL to Use

95% KM (t) UCL 95% KM (Percentile Bootstrap) UCL

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

Iron

General Statistics

Total Number of Observations Number of Distinct Observations

Number of Missing Observations

Minimum Mean

Maximum Median

SD Std. Error of Mean

Coefficient of Variation Skewness

Normal GOF Test

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Data appear Normal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Data appear Normal at 5% Significance Level

Data appear Normal at 5% Significance Level
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 13528  13783

 13591

      0.508

      0.729

      0.197

      0.255

     19.6      14.32

   607.1    831.2

   431.3    315

 11901   3145

   274.9

     0.0278    268.8

 13638  13948

      0.919

      0.85

      0.184

      0.267

      9.014       9.359

      9.863       0.233

 13702  14412

 15555  17141

 20257

 13378  13528

 13310  14203

 21336  13345

 13865

 14595  15815

 17508  20835

 13528

Assuming Normal Distribution

   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL    95% Adjusted-CLT UCL (Chen-1995)

   95% Modified-t UCL (Johnson-1978)

Gamma GOF Test

A-D Test Statistic Anderson-Darling Gamma GOF Test

5% A-D Critical Value Detected data appear Gamma Distributed at 5% Significance Level

K-S Test Statistic Kolmogrov-Smirnoff Gamma GOF Test

5% K-S Critical Value Detected data appear Gamma Distributed at 5% Significance Level

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Approximate Chi Square Value (0.05)

Adjusted Level of Significance Adjusted Chi Square Value

Assuming Gamma Distribution

   95% Approximate Gamma UCL (use when n>=50))    95% Adjusted Gamma UCL (use when n<50)

Lognormal GOF Test

Shapiro Wilk Test Statistic Shapiro Wilk Lognormal GOF Test

5% Shapiro Wilk Critical Value Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic Lilliefors Lognormal GOF Test

5% Lilliefors Critical Value Data appear Lognormal at 5% Significance Level

Data appear Lognormal at 5% Significance Level

Lognormal Statistics

Minimum of Logged Data Mean of logged Data

Maximum of Logged Data SD of logged Data

Assuming Lognormal Distribution

   95% H-UCL    90% Chebyshev (MVUE) UCL

   95% Chebyshev (MVUE) UCL  97.5% Chebyshev (MVUE) UCL

   99% Chebyshev (MVUE) UCL

Nonparametric Distribution Free UCL Statistics

Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

   95% CLT UCL    95% Jackknife UCL

   95% Standard Bootstrap UCL    95% Bootstrap-t UCL

   95% Hall's Bootstrap UCL    95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL

   90% Chebyshev(Mean, Sd) UCL    95% Chebyshev(Mean, Sd) UCL

 97.5% Chebyshev(Mean, Sd) UCL    99% Chebyshev(Mean, Sd) UCL

Suggested UCL to Use

95% Student's-t UCL

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)
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     11      11

     10       1

     10       1

     10.5       0.32

     47.6       0.32

   116       9.091%

     22.06      10.77

     18.4       0.488

      1.767       3.194

      3.007       0.421

      0.803

      0.842

      0.313

      0.28

     20.08       3.679

     11.58      26.15

     26.75      25.91

     26.13      29.77

     31.12      36.12

     43.06      56.69

      0.599

      0.729

      0.261

      0.267

      5.931       4.218

      3.719       5.229

   118.6      84.37

     22.06      10.74

      3.01      66.23

     48.5      46.03

     27.42      28.89

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

For additional insight the user may want to consult a statistician.

Lead

General Statistics

Total Number of Observations Number of Distinct Observations

Number of Detects Number of Non-Detects

Number of Distinct Detects Number of Distinct Non-Detects

Minimum Detect Minimum Non-Detect

Maximum Detect Maximum Non-Detect

Variance Detects Percent Non-Detects

Mean Detects SD Detects

Median Detects CV Detects

Skewness Detects Kurtosis Detects

Mean of Logged Detects SD of Logged Detects

Normal GOF Test on Detects Only

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Detected Data Not Normal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Detected Data Not Normal at 5% Significance Level

Detected Data Not Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs

Mean Standard Error of Mean

SD 95% KM (BCA) UCL

   95% KM (t) UCL    95% KM (Percentile Bootstrap) UCL

   95% KM (z) UCL    95% KM Bootstrap t UCL

90% KM Chebyshev UCL 95% KM Chebyshev UCL

97.5% KM Chebyshev UCL 99% KM Chebyshev UCL

Gamma GOF Tests on Detected Observations Only

A-D Test Statistic Anderson-Darling GOF Test

5% A-D Critical Value Detected data appear Gamma Distributed at 5% Significance Level

K-S Test Statistic Kolmogrov-Smirnoff GOF

5% K-S Critical Value Detected data appear Gamma Distributed at 5% Significance Level

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Gamma Kaplan-Meier (KM) Statistics

k hat (KM) nu hat (KM)

Approximate Chi Square Value (66.23, α) Adjusted Chi Square Value (66.23, β)

95% Gamma Approximate KM-UCL (use when n>=50) 95% Gamma Adjusted KM-UCL (use when n<50)

Gamma ROS Statistics using Imputed  Non-Detects

GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1

For such situations, GROS method tends to yield inflated values of UCLs and BTVs

For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates
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      2.569      20.29

     47.6      18.2

     11.79       0.581

      2.78       2.082

      7.298       9.743

     61.16      45.81

     20.29      14.06

     0.0278

     31.28      29.34

     29.71      31.68

      0.926

      0.842

      0.234

      0.28

     20.73       2.916

     11.13       0.5

     26.81      26.55

     27.87      31.9

     29.54

      2.63    121.4

      1.251       3.503

      0.398

     20.07       2.567

     12.17       1.513

     26.72    285.4

     26.15      31.68

     28.89

     11      10

      0

Minimum Mean

Maximum Median

SD CV

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Adjusted Level of Significance (β)

Approximate Chi Square Value (45.81, α) Adjusted Chi Square Value (45.81, β)

95% Gamma Approximate UCL (use when n>=50) 95% Gamma Adjusted UCL (use when n<50)

Lognormal GOF Test on Detected Observations Only

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Detected Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Detected Data appear Lognormal at 5% Significance Level

Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects

Mean in Original Scale Mean in Log Scale

SD in Original Scale SD in Log Scale

   95% t UCL (assumes normality of ROS data)    95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL    95% Bootstrap t UCL

   95% H-UCL (Log ROS)

UCLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distributed

KM Mean (logged)    95% H-UCL (KM -Log)

KM SD (logged)    95% Critical H Value (KM-Log)

KM Standard Error of Mean (logged)

DL/2 Statistics

DL/2 Normal DL/2 Log-Transformed

Mean in Original Scale Mean in Log Scale

SD in Original Scale SD in Log Scale

   95% t UCL (Assumes normality)    95% H-Stat UCL

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics

Detected Data appear Gamma Distributed at 5% Significance Level

Suggested UCL to Use

95% KM (BCA) UCL 95% GROS Adjusted Gamma UCL

95% Adjusted Gamma KM-UCL

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

Magnesium

General Statistics

Total Number of Observations Number of Distinct Observations

Number of Missing Observations



1376

1377

1378

1379

1380

1381

1382

1383

1384

1385

1386

1387

1388

1389

1390

1391

1392

1393

1394

1395

1396

1397

1398

1399

1400

1401

1402

1403

1404

1405

1406

1407

1408

1409

1410

1411

1412

1413

1414

1415

1416

1417

1418

1419

1420

1421

1422

1423

1424

1425

1426

1427

1428

1429

1430

A B C D E F G H I J K L
   793   1165

  1480   1160

   197.1      59.43

      0.169     -0.114

      0.974

      0.85

      0.146

      0.267

  1272   1260

  1272

      0.223

      0.729

      0.124

      0.255

     36.8      26.82

     31.65      43.42

   809.5    590.1

  1165    224.9

   534.7

     0.0278    526.1

  1285   1306

      0.958

      0.85

      0.142

      0.267

      6.676       7.047

      7.3       0.176

  1293   1351

  1435   1552

  1781

Minimum Mean

Maximum Median

SD Std. Error of Mean

Coefficient of Variation Skewness

Normal GOF Test

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Data appear Normal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Data appear Normal at 5% Significance Level

Data appear Normal at 5% Significance Level

Assuming Normal Distribution

   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL    95% Adjusted-CLT UCL (Chen-1995)

   95% Modified-t UCL (Johnson-1978)

Gamma GOF Test

A-D Test Statistic Anderson-Darling Gamma GOF Test

5% A-D Critical Value Detected data appear Gamma Distributed at 5% Significance Level

K-S Test Statistic Kolmogrov-Smirnoff Gamma GOF Test

5% K-S Critical Value Detected data appear Gamma Distributed at 5% Significance Level

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Approximate Chi Square Value (0.05)

Adjusted Level of Significance Adjusted Chi Square Value

Assuming Gamma Distribution

   95% Approximate Gamma UCL (use when n>=50))    95% Adjusted Gamma UCL (use when n<50)

Lognormal GOF Test

Shapiro Wilk Test Statistic Shapiro Wilk Lognormal GOF Test

5% Shapiro Wilk Critical Value Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic Lilliefors Lognormal GOF Test

5% Lilliefors Critical Value Data appear Lognormal at 5% Significance Level

Data appear Lognormal at 5% Significance Level

Lognormal Statistics

Minimum of Logged Data Mean of logged Data

Maximum of Logged Data SD of logged Data

Assuming Lognormal Distribution

   95% H-UCL    90% Chebyshev (MVUE) UCL

   95% Chebyshev (MVUE) UCL  97.5% Chebyshev (MVUE) UCL

   99% Chebyshev (MVUE) UCL

Nonparametric Distribution Free UCL Statistics

Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs



1431

1432

1433

1434

1435

1436

1437

1438

1439

1440

1441

1442

1443

1444

1445

1446

1447

1448

1449

1450

1451

1452

1453

1454

1455

1456

1457

1458

1459

1460

1461

1462

1463

1464

1465

1466

1467

1468

1469

1470

1471

1472

1473

1474

1475

1476

1477

1478

1479

1480

1481

1482

1483

1484

1485

A B C D E F G H I J K L
  1262   1272

  1259   1273

  1269   1257

  1258

  1343   1424

  1536   1756

  1272

     11      11

      0

   213    408.4

   890    361

   187.6      56.57

      0.459       1.833

      0.825

      0.85

      0.185

      0.267

   510.9    534.8

   516.1

      0.379

      0.731

      0.137

      0.256

      6.585       4.849

     62.02      84.21

   144.9    106.7

   408.4    185.4

     83.85

     0.0278      80.55

   95% CLT UCL    95% Jackknife UCL

   95% Standard Bootstrap UCL    95% Bootstrap-t UCL

   95% Hall's Bootstrap UCL    95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL

   90% Chebyshev(Mean, Sd) UCL    95% Chebyshev(Mean, Sd) UCL

 97.5% Chebyshev(Mean, Sd) UCL    99% Chebyshev(Mean, Sd) UCL

Suggested UCL to Use

95% Student's-t UCL

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

For additional insight the user may want to consult a statistician.

Note: For highly negatively-skewed data, confidence limits (e.g., Chen, Johnson, Lognormal, and Gamma) may not be

reliable.  Chen's and Johnson's methods provide adjustments for positvely skewed data sets.

Manganese

General Statistics

Total Number of Observations Number of Distinct Observations

Number of Missing Observations

Minimum Mean

Maximum Median

SD Std. Error of Mean

Coefficient of Variation Skewness

Normal GOF Test

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Data Not Normal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Data appear Normal at 5% Significance Level

Data appear Approximate Normal at 5% Significance Level

Assuming Normal Distribution

   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL    95% Adjusted-CLT UCL (Chen-1995)

   95% Modified-t UCL (Johnson-1978)

Gamma GOF Test

A-D Test Statistic Anderson-Darling Gamma GOF Test

5% A-D Critical Value Detected data appear Gamma Distributed at 5% Significance Level

K-S Test Statistic Kolmogrov-Smirnoff Gamma GOF Test

5% K-S Critical Value Detected data appear Gamma Distributed at 5% Significance Level

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Approximate Chi Square Value (0.05)

Adjusted Level of Significance Adjusted Chi Square Value



1486

1487

1488

1489

1490

1491

1492

1493

1494

1495

1496

1497

1498

1499

1500

1501

1502

1503

1504

1505

1506

1507

1508

1509

1510

1511

1512

1513

1514

1515

1516

1517

1518

1519

1520

1521

1522

1523

1524

1525

1526

1527

1528

1529

1530

1531

1532

1533

1534

1535

1536

1537

1538

1539

1540

A B C D E F G H I J K L

   519.6    540.8

      0.95

      0.85

      0.122

      0.267

      5.361       5.934

      6.791       0.397

   529    553.6

   620.5    713.5

   896

   501.4    510.9

   497.5    563

   907.4    499.4

   532.9

   578.1    655

   761.7    971.3

   510.9

     11      11

      0

      3.1       5.551

     10.1       5.04

      1.884       0.568

      0.339       1.387

      0.903

      0.85

      0.152

      0.267

Assuming Gamma Distribution

   95% Approximate Gamma UCL (use when n>=50))    95% Adjusted Gamma UCL (use when n<50)

Lognormal GOF Test

Shapiro Wilk Test Statistic Shapiro Wilk Lognormal GOF Test

5% Shapiro Wilk Critical Value Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic Lilliefors Lognormal GOF Test

5% Lilliefors Critical Value Data appear Lognormal at 5% Significance Level

Data appear Lognormal at 5% Significance Level

Lognormal Statistics

Minimum of Logged Data Mean of logged Data

Maximum of Logged Data SD of logged Data

Assuming Lognormal Distribution

   95% H-UCL    90% Chebyshev (MVUE) UCL

   95% Chebyshev (MVUE) UCL  97.5% Chebyshev (MVUE) UCL

   99% Chebyshev (MVUE) UCL

Nonparametric Distribution Free UCL Statistics

Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

   95% CLT UCL    95% Jackknife UCL

   95% Standard Bootstrap UCL    95% Bootstrap-t UCL

   95% Hall's Bootstrap UCL    95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL

   90% Chebyshev(Mean, Sd) UCL    95% Chebyshev(Mean, Sd) UCL

 97.5% Chebyshev(Mean, Sd) UCL    99% Chebyshev(Mean, Sd) UCL

Suggested UCL to Use

95% Student's-t UCL

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

For additional insight the user may want to consult a statistician.

Nickel

General Statistics

Total Number of Observations Number of Distinct Observations

Number of Missing Observations

Minimum Mean

Maximum Median

SD Std. Error of Mean

Coefficient of Variation Skewness

Normal GOF Test

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Data appear Normal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Data appear Normal at 5% Significance Level



1541

1542

1543

1544

1545

1546

1547

1548

1549

1550

1551

1552

1553

1554

1555

1556

1557

1558

1559

1560

1561

1562

1563

1564

1565

1566

1567

1568

1569

1570

1571

1572

1573

1574

1575

1576

1577

1578

1579

1580

1581

1582

1583

1584

1585

1586

1587

1588

1589

1590

1591

1592

1593

1594

1595

A B C D E F G H I J K L

      6.581       6.739

      6.62

      0.225

      0.729

      0.129

      0.255

     10.81       7.926

      0.513       0.7

   237.9    174.4

      5.551       1.972

   144.8

     0.0278    140.4

      6.683       6.892

      0.982

      0.85

      0.108

      0.267

      1.131       1.667

      2.313       0.316

      6.774       7.138

      7.861       8.865

     10.84

      6.485       6.581

      6.428       7.043

     10.58       6.496

      6.684

      7.255       8.028

      9.099      11.2

      6.581

Data appear Normal at 5% Significance Level

Assuming Normal Distribution

   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL    95% Adjusted-CLT UCL (Chen-1995)

   95% Modified-t UCL (Johnson-1978)

Gamma GOF Test

A-D Test Statistic Anderson-Darling Gamma GOF Test

5% A-D Critical Value Detected data appear Gamma Distributed at 5% Significance Level

K-S Test Statistic Kolmogrov-Smirnoff Gamma GOF Test

5% K-S Critical Value Detected data appear Gamma Distributed at 5% Significance Level

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Approximate Chi Square Value (0.05)

Adjusted Level of Significance Adjusted Chi Square Value

Assuming Gamma Distribution

   95% Approximate Gamma UCL (use when n>=50))    95% Adjusted Gamma UCL (use when n<50)

Lognormal GOF Test

Shapiro Wilk Test Statistic Shapiro Wilk Lognormal GOF Test

5% Shapiro Wilk Critical Value Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic Lilliefors Lognormal GOF Test

5% Lilliefors Critical Value Data appear Lognormal at 5% Significance Level

Data appear Lognormal at 5% Significance Level

Lognormal Statistics

Minimum of Logged Data Mean of logged Data

Maximum of Logged Data SD of logged Data

Assuming Lognormal Distribution

   95% H-UCL    90% Chebyshev (MVUE) UCL

   95% Chebyshev (MVUE) UCL  97.5% Chebyshev (MVUE) UCL

   99% Chebyshev (MVUE) UCL

Nonparametric Distribution Free UCL Statistics

Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

   95% CLT UCL    95% Jackknife UCL

   95% Standard Bootstrap UCL    95% Bootstrap-t UCL

   95% Hall's Bootstrap UCL    95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL

   90% Chebyshev(Mean, Sd) UCL    95% Chebyshev(Mean, Sd) UCL

 97.5% Chebyshev(Mean, Sd) UCL    99% Chebyshev(Mean, Sd) UCL

Suggested UCL to Use

95% Student's-t UCL



1596

1597

1598

1599

1600

1601

1602

1603

1604

1605

1606

1607

1608

1609

1610

1611

1612

1613

1614

1615

1616

1617

1618

1619

1620

1621

1622

1623

1624

1625

1626

1627

1628

1629

1630

1631

1632

1633

1634

1635

1636

1637

1638

1639

1640

1641

1642

1643

1644

1645

1646

1647

1648

1649

1650

A B C D E F G H I J K L

     11      11

      9       2

      9       2

     0.071      0.0388

      1.1       0.36

      0.117      18.18%

      0.331       0.342

      0.2       1.034

      1.727       2.698

    -1.522       0.95

      0.782

      0.829

      0.288

      0.295

      0.286      0.0988

      0.308       0.436

      0.465       0.452

      0.448       0.708

      0.582       0.716

      0.903       1.269

      0.388

      0.737

      0.215

      0.285

      1.343       0.969

      0.246       0.341

     24.17      17.45

      0.331       0.336

      0.857      18.86

     10.02       8.983

      0.538       0.6

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

For additional insight the user may want to consult a statistician.

Phenanthrene

General Statistics

Total Number of Observations Number of Distinct Observations

Number of Detects Number of Non-Detects

Number of Distinct Detects Number of Distinct Non-Detects

Minimum Detect Minimum Non-Detect

Maximum Detect Maximum Non-Detect

Variance Detects Percent Non-Detects

Mean Detects SD Detects

Median Detects CV Detects

Skewness Detects Kurtosis Detects

Mean of Logged Detects SD of Logged Detects

Normal GOF Test on Detects Only

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Detected Data Not Normal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Detected Data appear Normal at 5% Significance Level

Detected Data appear Approximate Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs

Mean Standard Error of Mean

SD    95% KM (BCA) UCL

95% KM (t) UCL 95% KM (Percentile Bootstrap) UCL

   95% KM (z) UCL    95% KM Bootstrap t UCL

90% KM Chebyshev UCL 95% KM Chebyshev UCL

97.5% KM Chebyshev UCL 99% KM Chebyshev UCL

Gamma GOF Tests on Detected Observations Only

A-D Test Statistic Anderson-Darling GOF Test

5% A-D Critical Value Detected data appear Gamma Distributed at 5% Significance Level

K-S Test Statistic Kolmogrov-Smirnoff GOF

5% K-S Critical Value Detected data appear Gamma Distributed at 5% Significance Level

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Gamma Kaplan-Meier (KM) Statistics

k hat (KM) nu hat (KM)

Approximate Chi Square Value (18.86, α) Adjusted Chi Square Value (18.86, β)

   95% Gamma Approximate KM-UCL (use when n>=50)    95% Gamma Adjusted KM-UCL (use when n<50)

Gamma ROS Statistics using Imputed  Non-Detects

GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1



1651

1652

1653

1654

1655

1656

1657

1658

1659

1660

1661

1662

1663

1664

1665

1666

1667

1668

1669

1670

1671

1672

1673

1674

1675

1676

1677

1678

1679

1680

1681

1682

1683

1684

1685

1686

1687

1688

1689

1690

1691

1692

1693

1694

1695

1696

1697

1698

1699

1700

1701

1702

1703

1704

1705

A B C D E F G H I J K L

     0.01       0.279

      1.1       0.15

      0.327       1.172

      0.947       0.749

      0.295       0.373

     20.83      16.48

      0.279       0.323

     0.0278

      8.305       7.377

      0.554       0.624

      0.945

      0.829

      0.154

      0.295

      0.283     -1.786

      0.325       1.087

      0.46       0.45

      0.513       0.679

      0.898

    -1.745       0.702

      0.978       2.955

      0.318

      0.289     -1.76

      0.322       1.117

      0.465       1.005

      0.465       0.452

     11      11

For such situations, GROS method tends to yield inflated values of UCLs and BTVs

For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates

Minimum Mean

Maximum Median

SD CV

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Adjusted Level of Significance (β)

Approximate Chi Square Value (16.48, α) Adjusted Chi Square Value (16.48, β)

   95% Gamma Approximate UCL (use when n>=50)    95% Gamma Adjusted UCL (use when n<50)

Lognormal GOF Test on Detected Observations Only

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Detected Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Detected Data appear Lognormal at 5% Significance Level

Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects

Mean in Original Scale Mean in Log Scale

SD in Original Scale SD in Log Scale

   95% t UCL (assumes normality of ROS data)    95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL    95% Bootstrap t UCL

   95% H-UCL (Log ROS)

UCLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distributed

KM Mean (logged)    95% H-UCL (KM -Log)

KM SD (logged)    95% Critical H Value (KM-Log)

KM Standard Error of Mean (logged)

DL/2 Statistics

DL/2 Normal DL/2 Log-Transformed

Mean in Original Scale Mean in Log Scale

SD in Original Scale SD in Log Scale

   95% t UCL (Assumes normality)    95% H-Stat UCL

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics

Detected Data appear Approximate Normal Distributed at 5% Significance Level

Suggested UCL to Use

95% KM (t) UCL 95% KM (Percentile Bootstrap) UCL

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

Pyrene

General Statistics

Total Number of Observations Number of Distinct Observations



1706

1707

1708

1709

1710

1711

1712

1713

1714

1715

1716

1717

1718

1719

1720

1721

1722

1723

1724

1725

1726

1727

1728

1729

1730

1731

1732

1733

1734

1735

1736

1737

1738

1739

1740

1741

1742

1743

1744

1745

1746

1747

1748

1749

1750

1751

1752

1753

1754

1755

1756

1757

1758

1759

1760

A B C D E F G H I J K L
      0

     0.0375       0.447

      1.5       0.243

      0.517       0.156

      1.157       1.613

      0.722

      0.85

      0.294

      0.267

      0.729       0.784

      0.742

      0.508

      0.752

      0.214

      0.262

      0.992       0.782

      0.45       0.571

     21.83      17.21

      0.447       0.505

      8.822

     0.0278       7.861

      0.872       0.978

      0.941

      0.85

      0.17

      0.267

    -3.283     -1.388

      0.405       1.171

      1.707       0.965

      1.197       1.52

      2.153

Number of Missing Observations

Minimum Mean

Maximum Median

SD Std. Error of Mean

Coefficient of Variation Skewness

Normal GOF Test

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Data Not Normal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Data Not Normal at 5% Significance Level

Data Not Normal at 5% Significance Level

Assuming Normal Distribution

   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL    95% Adjusted-CLT UCL (Chen-1995)

   95% Modified-t UCL (Johnson-1978)

Gamma GOF Test

A-D Test Statistic Anderson-Darling Gamma GOF Test

5% A-D Critical Value Detected data appear Gamma Distributed at 5% Significance Level

K-S Test Statistic Kolmogrov-Smirnoff Gamma GOF Test

5% K-S Critical Value Detected data appear Gamma Distributed at 5% Significance Level

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Approximate Chi Square Value (0.05)

Adjusted Level of Significance Adjusted Chi Square Value

Assuming Gamma Distribution

   95% Approximate Gamma UCL (use when n>=50)    95% Adjusted Gamma UCL (use when n<50)

Lognormal GOF Test

Shapiro Wilk Test Statistic Shapiro Wilk Lognormal GOF Test

5% Shapiro Wilk Critical Value Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic Lilliefors Lognormal GOF Test

5% Lilliefors Critical Value Data appear Lognormal at 5% Significance Level

Data appear Lognormal at 5% Significance Level

Lognormal Statistics

Minimum of Logged Data Mean of logged Data

Maximum of Logged Data SD of logged Data

Assuming Lognormal Distribution

   95% H-UCL    90% Chebyshev (MVUE) UCL

   95% Chebyshev (MVUE) UCL  97.5% Chebyshev (MVUE) UCL

   99% Chebyshev (MVUE) UCL

Nonparametric Distribution Free UCL Statistics

Data appear to follow a Discernible Distribution at 5% Significance Level
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      0.703       0.729

      0.689       1.239

      2.081       0.709

      0.771

      0.915       1.126

      1.42       1.998

      0.978

     11      11

      0

     11.7      18.1

     24.1      18.5

      3.622       1.092

      0.2     -0.201

      0.981

      0.85

      0.129

      0.267

     20.08      19.83

     20.07

      0.232

      0.729

      0.152

      0.255

     25.78      18.81

      0.702       0.962

   567.1    413.8

     18.1       4.174

   367.6

     0.0278    360.5

Nonparametric Distribution Free UCLs

   95% CLT UCL    95% Jackknife UCL

   95% Standard Bootstrap UCL    95% Bootstrap-t UCL

   95% Hall's Bootstrap UCL    95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL

   90% Chebyshev(Mean, Sd) UCL    95% Chebyshev(Mean, Sd) UCL

 97.5% Chebyshev(Mean, Sd) UCL    99% Chebyshev(Mean, Sd) UCL

Suggested UCL to Use

95% Adjusted Gamma UCL

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

For additional insight the user may want to consult a statistician.

Vanadium

General Statistics

Total Number of Observations Number of Distinct Observations

Number of Missing Observations

Minimum Mean

Maximum Median

SD Std. Error of Mean

Coefficient of Variation Skewness

Normal GOF Test

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Data appear Normal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Data appear Normal at 5% Significance Level

Data appear Normal at 5% Significance Level

Assuming Normal Distribution

   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL    95% Adjusted-CLT UCL (Chen-1995)

   95% Modified-t UCL (Johnson-1978)

Gamma GOF Test

A-D Test Statistic Anderson-Darling Gamma GOF Test

5% A-D Critical Value Detected data appear Gamma Distributed at 5% Significance Level

K-S Test Statistic Kolmogrov-Smirnoff Gamma GOF Test

5% K-S Critical Value Detected data appear Gamma Distributed at 5% Significance Level

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Approximate Chi Square Value (0.05)

Adjusted Level of Significance Adjusted Chi Square Value

Assuming Gamma Distribution
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1821

1822

1823

1824

1825

1826

1827

1828

1829

1830

1831

1832

1833

1834

1835

1836

1837

1838

1839

1840

1841

1842

1843

1844

1845

1846

1847

1848

1849

1850

1851

1852

1853

1854

1855

1856

1857

1858

1859

1860

1861

1862

1863

1864

1865

1866

1867

1868

1869

1870
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     20.37      20.77

      0.955

      0.85

      0.168

      0.267

      2.46       2.876

      3.182       0.212

     20.57      21.6

     23.17      25.36

     29.66

     19.9      20.08

     19.83      19.92

     19.97      19.8

     19.81

     21.38      22.86

     24.92      28.96

     20.08

     11      11

      0

     42.3      78.14

   148      58.1

     39.16      11.81

      0.501       1.13

      0.774

      0.85

      0.274

   95% Approximate Gamma UCL (use when n>=50))    95% Adjusted Gamma UCL (use when n<50)

Lognormal GOF Test

Shapiro Wilk Test Statistic Shapiro Wilk Lognormal GOF Test

5% Shapiro Wilk Critical Value Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic Lilliefors Lognormal GOF Test

5% Lilliefors Critical Value Data appear Lognormal at 5% Significance Level

Data appear Lognormal at 5% Significance Level

Lognormal Statistics

Minimum of Logged Data Mean of logged Data

Maximum of Logged Data SD of logged Data

Assuming Lognormal Distribution

   95% H-UCL    90% Chebyshev (MVUE) UCL

   95% Chebyshev (MVUE) UCL  97.5% Chebyshev (MVUE) UCL

   99% Chebyshev (MVUE) UCL

Nonparametric Distribution Free UCL Statistics

Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

   95% CLT UCL    95% Jackknife UCL

   95% Standard Bootstrap UCL    95% Bootstrap-t UCL

   95% Hall's Bootstrap UCL    95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL

   90% Chebyshev(Mean, Sd) UCL    95% Chebyshev(Mean, Sd) UCL

 97.5% Chebyshev(Mean, Sd) UCL    99% Chebyshev(Mean, Sd) UCL

Suggested UCL to Use

95% Student's-t UCL

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

For additional insight the user may want to consult a statistician.

Note: For highly negatively-skewed data, confidence limits (e.g., Chen, Johnson, Lognormal, and Gamma) may not be

reliable.  Chen's and Johnson's methods provide adjustments for positvely skewed data sets.

Zinc

General Statistics

Total Number of Observations Number of Distinct Observations

Number of Missing Observations

Minimum Mean

Maximum Median

SD Std. Error of Mean

Coefficient of Variation Skewness

Normal GOF Test

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Data Not Normal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test
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1907

1908

1909

1910
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1912
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1914

1915
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1919

1920
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1923

1924
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      0.267

     99.53    101.9

   100.2

      0.972

      0.731

      0.246

      0.256

      5.247       3.876

     14.89      20.16

   115.4      85.28

     78.14      39.69

     64.99

     0.0278      62.11

   102.5    107.3

      0.844

      0.85

      0.219

      0.267

      3.745       4.26

      4.997       0.447

   105.4    109.3

   123.8    143.8

   183.1

     97.56      99.53

     96.71    107.3

     94.87      98.61

   100.7

   113.6    129.6

   151.9    195.6

   107.3

5% Lilliefors Critical Value Data Not Normal at 5% Significance Level

Data Not Normal at 5% Significance Level

Assuming Normal Distribution

   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL    95% Adjusted-CLT UCL (Chen-1995)

   95% Modified-t UCL (Johnson-1978)

Gamma GOF Test

A-D Test Statistic Anderson-Darling Gamma GOF Test

5% A-D Critical Value Data Not Gamma Distributed at 5% Significance Level

K-S Test Statistic Kolmogrov-Smirnoff Gamma GOF Test

5% K-S Critical Value Detected data appear Gamma Distributed at 5% Significance Level

Detected data follow Appr. Gamma Distribution at 5% Significance Level

Gamma Statistics

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Approximate Chi Square Value (0.05)

Adjusted Level of Significance Adjusted Chi Square Value

Assuming Gamma Distribution

   95% Approximate Gamma UCL (use when n>=50)    95% Adjusted Gamma UCL (use when n<50)

Lognormal GOF Test

Shapiro Wilk Test Statistic Shapiro Wilk Lognormal GOF Test

5% Shapiro Wilk Critical Value Data Not Lognormal at 5% Significance Level

Lilliefors Test Statistic Lilliefors Lognormal GOF Test

5% Lilliefors Critical Value Data appear Lognormal at 5% Significance Level

Data appear Approximate Lognormal at 5% Significance Level

Lognormal Statistics

Minimum of Logged Data Mean of logged Data

Maximum of Logged Data SD of logged Data

Assuming Lognormal Distribution

   95% H-UCL    90% Chebyshev (MVUE) UCL

   95% Chebyshev (MVUE) UCL  97.5% Chebyshev (MVUE) UCL

   99% Chebyshev (MVUE) UCL

Nonparametric Distribution Free UCL Statistics

Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

   95% CLT UCL    95% Jackknife UCL

   95% Standard Bootstrap UCL    95% Bootstrap-t UCL

   95% Hall's Bootstrap UCL    95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL

   90% Chebyshev(Mean, Sd) UCL    95% Chebyshev(Mean, Sd) UCL

 97.5% Chebyshev(Mean, Sd) UCL    99% Chebyshev(Mean, Sd) UCL

Suggested UCL to Use

95% Adjusted Gamma UCL
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For additional insight the user may want to consult a statistician.

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.
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     15      13

      5      10

      5       8

     0.0176      0.0376

      0.18       0.44

    0.00442      66.67%

     0.0831      0.0665

     0.061       0.8

      0.809     -0.747

    -2.795       0.926

      0.927

      0.762

      0.23

      0.396

     0.0671      0.0241

     0.0565       0.106

      0.109       0.112

      0.107       0.158

      0.139       0.172

      0.217       0.306

      0.2

      0.685

      0.179

      0.361

      1.776       0.844

     0.0468      0.0984

     17.76       8.438

     0.0831      0.0904

      1.411      42.32

     28.41      27.01

     0.0999       0.105

UCL Statistics for Data Sets with Non-Detects

User Selected Options

Date/Time of Computation   2/5/2015 10:39:47 AM

From File   ProUCLinput_16-026(c)_0-5.xls

Full Precision   OFF

Confidence Coefficient   95%

Number of Bootstrap Operations   2000

Acenaphthene

General Statistics

Total Number of Observations Number of Distinct Observations

Number of Detects Number of Non-Detects

Number of Distinct Detects Number of Distinct Non-Detects

Minimum Detect Minimum Non-Detect

Maximum Detect Maximum Non-Detect

Variance Detects Percent Non-Detects

Mean Detects SD Detects

Median Detects CV Detects

Skewness Detects Kurtosis Detects

Mean of Logged Detects SD of Logged Detects

Normal GOF Test on Detects Only

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Detected Data appear Normal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Detected Data appear Normal at 5% Significance Level

Detected Data appear Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs

Mean Standard Error of Mean

SD    95% KM (BCA) UCL

95% KM (t) UCL 95% KM (Percentile Bootstrap) UCL

   95% KM (z) UCL    95% KM Bootstrap t UCL

90% KM Chebyshev UCL 95% KM Chebyshev UCL

97.5% KM Chebyshev UCL 99% KM Chebyshev UCL

Gamma GOF Tests on Detected Observations Only

A-D Test Statistic Anderson-Darling GOF Test

5% A-D Critical Value Detected data appear Gamma Distributed at 5% Significance Level

K-S Test Statistic Kolmogrov-Smirnoff GOF

5% K-S Critical Value Detected data appear Gamma Distributed at 5% Significance Level

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Gamma Kaplan-Meier (KM) Statistics

k hat (KM) nu hat (KM)

Approximate Chi Square Value (42.32, α) Adjusted Chi Square Value (42.32, β)

   95% Gamma Approximate KM-UCL (use when n>=50)    95% Gamma Adjusted KM-UCL (use when n<50)
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     0.0176      0.0594

      0.18      0.0527

     0.0441       0.741

      2.393       1.959

     0.0248      0.0303

     71.79      58.77

     0.0594      0.0425

     0.0324

     42.14      40.41

     0.0829      0.0864

      0.977

      0.762

      0.167

      0.396

     0.0569     -3.066

     0.0429       0.623

     0.0764      0.0762

     0.0826      0.0931

     0.0818

    -3.046       0.116

      0.828       2.483

      0.369

      0.133     -2.338

     0.0785       0.985

      0.169       0.321

      0.109       0.112

Gamma ROS Statistics using Imputed  Non-Detects

GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1

For such situations, GROS method tends to yield inflated values of UCLs and BTVs

For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates

Minimum Mean

Maximum Median

SD CV

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Adjusted Level of Significance (β)

Approximate Chi Square Value (58.77, α) Adjusted Chi Square Value (58.77, β)

   95% Gamma Approximate UCL (use when n>=50)    95% Gamma Adjusted UCL (use when n<50)

Lognormal GOF Test on Detected Observations Only

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Detected Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Detected Data appear Lognormal at 5% Significance Level

Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects

Mean in Original Scale Mean in Log Scale

SD in Original Scale SD in Log Scale

   95% t UCL (assumes normality of ROS data)    95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL    95% Bootstrap t UCL

   95% H-UCL (Log ROS)

UCLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distributed

KM Mean (logged)    95% H-UCL (KM -Log)

KM SD (logged)    95% Critical H Value (KM-Log)

KM Standard Error of Mean (logged)

DL/2 Statistics

DL/2 Normal DL/2 Log-Transformed

Mean in Original Scale Mean in Log Scale

SD in Original Scale SD in Log Scale

   95% t UCL (Assumes normality)    95% H-Stat UCL

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics

Detected Data appear Normal Distributed at 5% Significance Level

Suggested UCL to Use

95% KM (t) UCL 95% KM (Percentile Bootstrap) UCL

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

Anthracene
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     15      13

      7       8

      7       6

     0.0122      0.0388

      0.5       0.4

     0.0283      53.33%

      0.14       0.168

     0.07       1.202

      2.105       4.62

    -2.511       1.16

      0.734

      0.803

      0.308

      0.335

     0.099      0.0369

      0.12       0.166

      0.164       0.159

      0.16       0.254

      0.21       0.26

      0.329       0.466

      0.318

      0.727

      0.211

      0.319

      1.052       0.696

      0.133       0.201

     14.73       9.748

      0.14       0.168

      0.676      20.27

     11.05      10.22

      0.182       0.196

     0.01      0.0911

      0.5      0.0499

      0.123       1.35

      0.971       0.821

General Statistics

Total Number of Observations Number of Distinct Observations

Number of Detects Number of Non-Detects

Number of Distinct Detects Number of Distinct Non-Detects

Minimum Detect Minimum Non-Detect

Maximum Detect Maximum Non-Detect

Variance Detects Percent Non-Detects

Mean Detects SD Detects

Median Detects CV Detects

Skewness Detects Kurtosis Detects

Mean of Logged Detects SD of Logged Detects

Normal GOF Test on Detects Only

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Detected Data Not Normal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Detected Data appear Normal at 5% Significance Level

Detected Data appear Approximate Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs

Mean Standard Error of Mean

SD    95% KM (BCA) UCL

95% KM (t) UCL 95% KM (Percentile Bootstrap) UCL

   95% KM (z) UCL    95% KM Bootstrap t UCL

90% KM Chebyshev UCL 95% KM Chebyshev UCL

97.5% KM Chebyshev UCL 99% KM Chebyshev UCL

Gamma GOF Tests on Detected Observations Only

A-D Test Statistic Anderson-Darling GOF Test

5% A-D Critical Value Detected data appear Gamma Distributed at 5% Significance Level

K-S Test Statistic Kolmogrov-Smirnoff GOF

5% K-S Critical Value Detected data appear Gamma Distributed at 5% Significance Level

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Gamma Kaplan-Meier (KM) Statistics

k hat (KM) nu hat (KM)

Approximate Chi Square Value (20.27, α) Adjusted Chi Square Value (20.27, β)

   95% Gamma Approximate KM-UCL (use when n>=50)    95% Gamma Adjusted KM-UCL (use when n<50)

Gamma ROS Statistics using Imputed  Non-Detects

GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1

For such situations, GROS method tends to yield inflated values of UCLs and BTVs

For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates

Minimum Mean

Maximum Median

SD CV

k hat (MLE) k star (bias corrected MLE)
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     0.0938       0.111

     29.13      24.64

     0.0911       0.1

     0.0324

     14.34      13.38

      0.157       0.168

      0.978

      0.803

      0.171

      0.335

     0.0914     -2.851

      0.121       0.924

      0.146       0.15

      0.176       0.283

      0.169

    -2.885       0.237

      1.093       2.895

      0.399

      0.155     -2.212

      0.119       0.993

      0.209       0.37

      0.164       0.159

     15      15

      0

     31.2    260.5

   633    222

   167.4      43.23

      0.643       1.224

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Adjusted Level of Significance (β)

Approximate Chi Square Value (24.64, α) Adjusted Chi Square Value (24.64, β)

   95% Gamma Approximate UCL (use when n>=50)    95% Gamma Adjusted UCL (use when n<50)

Lognormal GOF Test on Detected Observations Only

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Detected Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Detected Data appear Lognormal at 5% Significance Level

Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects

Mean in Original Scale Mean in Log Scale

SD in Original Scale SD in Log Scale

   95% t UCL (assumes normality of ROS data)    95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL    95% Bootstrap t UCL

   95% H-UCL (Log ROS)

UCLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distributed

KM Mean (logged)    95% H-UCL (KM -Log)

KM SD (logged)    95% Critical H Value (KM-Log)

KM Standard Error of Mean (logged)

DL/2 Statistics

DL/2 Normal DL/2 Log-Transformed

Mean in Original Scale Mean in Log Scale

SD in Original Scale SD in Log Scale

   95% t UCL (Assumes normality)    95% H-Stat UCL

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics

Detected Data appear Approximate Normal Distributed at 5% Significance Level

Suggested UCL to Use

95% KM (t) UCL 95% KM (Percentile Bootstrap) UCL

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

Barium

General Statistics

Total Number of Observations Number of Distinct Observations

Number of Missing Observations

Minimum Mean

Maximum Median

SD Std. Error of Mean

Coefficient of Variation Skewness



221

222

223

224

225

226

227

228

229

230

231

232

233

234

235

236

237

238

239

240

241

242

243

244

245

246

247

248

249

250

251

252

253

254

255

256

257

258

259

260

261

262

263

264

265

266

267

268

269

270

271

272

273

274

275
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      0.854

      0.881

      0.256

      0.229

   336.7    346.3

   339

      0.52

      0.745

      0.175

      0.224

      2.6       2.124

   100.2    122.6

     78      63.73

   260.5    178.8

     46.37

     0.0324      44.55

   358.1    372.8

      0.896

      0.881

      0.174

      0.229

      3.44       5.358

      6.45       0.718

   429.9    427.4

   499.1    598.5

   793.9

   331.7    336.7

   328    380.1

   353.5    330.9

   350.3

   390.2    449

Normal GOF Test

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Data Not Normal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Data Not Normal at 5% Significance Level

Data Not Normal at 5% Significance Level

Assuming Normal Distribution

   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL    95% Adjusted-CLT UCL (Chen-1995)

   95% Modified-t UCL (Johnson-1978)

Gamma GOF Test

A-D Test Statistic Anderson-Darling Gamma GOF Test

5% A-D Critical Value Detected data appear Gamma Distributed at 5% Significance Level

K-S Test Statistic Kolmogrov-Smirnoff Gamma GOF Test

5% K-S Critical Value Detected data appear Gamma Distributed at 5% Significance Level

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Approximate Chi Square Value (0.05)

Adjusted Level of Significance Adjusted Chi Square Value

Assuming Gamma Distribution

   95% Approximate Gamma UCL (use when n>=50)    95% Adjusted Gamma UCL (use when n<50)

Lognormal GOF Test

Shapiro Wilk Test Statistic Shapiro Wilk Lognormal GOF Test

5% Shapiro Wilk Critical Value Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic Lilliefors Lognormal GOF Test

5% Lilliefors Critical Value Data appear Lognormal at 5% Significance Level

Data appear Lognormal at 5% Significance Level

Lognormal Statistics

Minimum of Logged Data Mean of logged Data

Maximum of Logged Data SD of logged Data

Assuming Lognormal Distribution

   95% H-UCL    90% Chebyshev (MVUE) UCL

   95% Chebyshev (MVUE) UCL  97.5% Chebyshev (MVUE) UCL

   99% Chebyshev (MVUE) UCL

Nonparametric Distribution Free UCL Statistics

Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

   95% CLT UCL    95% Jackknife UCL

   95% Standard Bootstrap UCL    95% Bootstrap-t UCL

   95% Hall's Bootstrap UCL    95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL

   90% Chebyshev(Mean, Sd) UCL    95% Chebyshev(Mean, Sd) UCL



276

277

278

279

280

281

282

283

284

285

286

287

288

289

290

291

292

293

294

295

296

297

298

299

300

301

302

303

304

305

306

307

308

309

310

311

312

313

314

315

316

317

318

319

320

321

322

323

324

325

326

327

328

329

330

A B C D E F G H I J K L
   530.5    690.7

   372.8

     15      14

     10       5

     10       4

     0.0201       0.36

      0.72       0.4

     0.0547      33.33%

      0.236       0.234

      0.125       0.991

      1.392       0.878

    -1.901       1.061

      0.811

      0.842

      0.259

      0.28

      0.202      0.0558

      0.194       0.3

      0.3       0.291

      0.294       0.349

      0.369       0.445

      0.55       0.757

      0.321

      0.744

      0.187

      0.273

      1.235       0.931

      0.191       0.253

     24.71      18.63

      0.236       0.244

      1.079      32.37

     20.37      19.2

 97.5% Chebyshev(Mean, Sd) UCL    99% Chebyshev(Mean, Sd) UCL

Suggested UCL to Use

95% Adjusted Gamma UCL

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

For additional insight the user may want to consult a statistician.

Benzo(a)anthracene

General Statistics

Total Number of Observations Number of Distinct Observations

Number of Detects Number of Non-Detects

Number of Distinct Detects Number of Distinct Non-Detects

Minimum Detect Minimum Non-Detect

Maximum Detect Maximum Non-Detect

Variance Detects Percent Non-Detects

Mean Detects SD Detects

Median Detects CV Detects

Skewness Detects Kurtosis Detects

Mean of Logged Detects SD of Logged Detects

Normal GOF Test on Detects Only

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Detected Data Not Normal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Detected Data appear Normal at 5% Significance Level

Detected Data appear Approximate Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs

Mean Standard Error of Mean

SD    95% KM (BCA) UCL

95% KM (t) UCL 95% KM (Percentile Bootstrap) UCL

   95% KM (z) UCL    95% KM Bootstrap t UCL

90% KM Chebyshev UCL 95% KM Chebyshev UCL

97.5% KM Chebyshev UCL 99% KM Chebyshev UCL

Gamma GOF Tests on Detected Observations Only

A-D Test Statistic Anderson-Darling GOF Test

5% A-D Critical Value Detected data appear Gamma Distributed at 5% Significance Level

K-S Test Statistic Kolmogrov-Smirnoff GOF

5% K-S Critical Value Detected data appear Gamma Distributed at 5% Significance Level

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Gamma Kaplan-Meier (KM) Statistics

k hat (KM) nu hat (KM)

Approximate Chi Square Value (32.37, α) Adjusted Chi Square Value (32.37, β)



331

332

333

334

335

336

337

338

339

340

341

342

343

344

345

346

347

348

349

350

351

352

353

354

355

356

357

358

359

360

361

362

363

364

365

366

367

368

369

370

371

372

373

374

375

376

377

378

379

380

381

382

383

384

385

A B C D E F G H I J K L
      0.321       0.34

     0.0201       0.198

      0.72       0.121

      0.197       0.993

      1.507       1.25

      0.132       0.159

     45.2      37.5

      0.198       0.177

     0.0324

     24.48      23.19

      0.304       0.321

      0.966

      0.842

      0.129

      0.28

      0.194     -2.014

      0.198       0.881

      0.284       0.282

      0.303       0.411

      0.359

    -2.022       0.411

      0.952       2.668

      0.302

      0.221     -1.819

      0.189       0.86

      0.307       0.42

      0.3       0.291

   95% Gamma Approximate KM-UCL (use when n>=50)    95% Gamma Adjusted KM-UCL (use when n<50)

Gamma ROS Statistics using Imputed  Non-Detects

GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1

For such situations, GROS method tends to yield inflated values of UCLs and BTVs

For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates

Minimum Mean

Maximum Median

SD CV

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Adjusted Level of Significance (β)

Approximate Chi Square Value (37.50, α) Adjusted Chi Square Value (37.50, β)

   95% Gamma Approximate UCL (use when n>=50)    95% Gamma Adjusted UCL (use when n<50)

Lognormal GOF Test on Detected Observations Only

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Detected Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Detected Data appear Lognormal at 5% Significance Level

Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects

Mean in Original Scale Mean in Log Scale

SD in Original Scale SD in Log Scale

   95% t UCL (assumes normality of ROS data)    95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL    95% Bootstrap t UCL

   95% H-UCL (Log ROS)

UCLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distributed

KM Mean (logged)    95% H-UCL (KM -Log)

KM SD (logged)    95% Critical H Value (KM-Log)

KM Standard Error of Mean (logged)

DL/2 Statistics

DL/2 Normal DL/2 Log-Transformed

Mean in Original Scale Mean in Log Scale

SD in Original Scale SD in Log Scale

   95% t UCL (Assumes normality)    95% H-Stat UCL

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics

Detected Data appear Approximate Normal Distributed at 5% Significance Level

Suggested UCL to Use

95% KM (t) UCL 95% KM (Percentile Bootstrap) UCL

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.
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387

388

389

390

391

392

393

394

395

396

397

398

399

400

401

402

403

404

405

406

407

408

409

410

411

412

413

414

415

416

417

418

419

420

421

422

423

424

425

426

427

428

429

430

431

432

433

434

435

436

437

438

439

440

A B C D E F G H I J K L

     15      13

     11       4

     11       3

     0.0171       0.36

      0.74       0.4

     0.0599      26.67%

      0.232       0.245

      0.1       1.053

      1.38       0.651

    -1.97       1.103

      0.777

      0.85

      0.313

      0.267

      0.199      0.0582

      0.211       0.296

      0.301       0.3

      0.295       0.378

      0.374       0.453

      0.562       0.778

      0.547

      0.749

      0.253

      0.262

      1.116       0.873

      0.208       0.266

     24.56      19.2

      0.232       0.249

      0.892      26.75

     15.96      14.94

      0.333       0.356

     0.0171       0.197

      0.74       0.1

      0.217       1.099

Benzo(a)pyrene

General Statistics

Total Number of Observations Number of Distinct Observations

Number of Detects Number of Non-Detects

Number of Distinct Detects Number of Distinct Non-Detects

Minimum Detect Minimum Non-Detect

Maximum Detect Maximum Non-Detect

Variance Detects Percent Non-Detects

Mean Detects SD Detects

Median Detects CV Detects

Skewness Detects Kurtosis Detects

Mean of Logged Detects SD of Logged Detects

Normal GOF Test on Detects Only

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Detected Data Not Normal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Detected Data Not Normal at 5% Significance Level

Detected Data Not Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs

Mean Standard Error of Mean

SD    95% KM (BCA) UCL

   95% KM (t) UCL    95% KM (Percentile Bootstrap) UCL

   95% KM (z) UCL    95% KM Bootstrap t UCL

90% KM Chebyshev UCL 95% KM Chebyshev UCL

97.5% KM Chebyshev UCL 99% KM Chebyshev UCL

Gamma GOF Tests on Detected Observations Only

A-D Test Statistic Anderson-Darling GOF Test

5% A-D Critical Value Detected data appear Gamma Distributed at 5% Significance Level

K-S Test Statistic Kolmogrov-Smirnoff GOF

5% K-S Critical Value Detected data appear Gamma Distributed at 5% Significance Level

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Gamma Kaplan-Meier (KM) Statistics

k hat (KM) nu hat (KM)

Approximate Chi Square Value (26.75, α) Adjusted Chi Square Value (26.75, β)

95% Gamma Approximate KM-UCL (use when n>=50) 95% Gamma Adjusted KM-UCL (use when n<50)

Gamma ROS Statistics using Imputed  Non-Detects

GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1

For such situations, GROS method tends to yield inflated values of UCLs and BTVs

For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates

Minimum Mean

Maximum Median

SD CV
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444
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446

447

448

449

450

451

452

453

454

455

456

457

458

459

460

461

462

463

464

465

466

467

468

469

470

471

472

473

474

475

476

477

478

479

480

481

482

483

484

485

486

487

488

489

490

491

492

493

494

495
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      1.223       1.023

      0.161       0.193

     36.69      30.69

      0.197       0.195

     0.0324

     19.03      17.91

      0.318       0.338

      0.941

      0.85

      0.191

      0.267

      0.196     -2.084

      0.217       0.965

      0.294       0.294

      0.313       0.411

      0.397

    -2.101       0.42

      1       2.744

      0.297

      0.222     -1.884

      0.208       0.944

      0.316       0.464

      0.453       0.338

      0.356

     15      15

     12       3

     12       3

     0.0335       0.36

      0.92       0.4

      0.12      20%

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Adjusted Level of Significance (β)

Approximate Chi Square Value (30.69, α) Adjusted Chi Square Value (30.69, β)

95% Gamma Approximate UCL (use when n>=50) 95% Gamma Adjusted UCL (use when n<50)

Lognormal GOF Test on Detected Observations Only

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Detected Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Detected Data appear Lognormal at 5% Significance Level

Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects

Mean in Original Scale Mean in Log Scale

SD in Original Scale SD in Log Scale

   95% t UCL (assumes normality of ROS data)    95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL    95% Bootstrap t UCL

   95% H-UCL (Log ROS)

UCLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distributed

KM Mean (logged)    95% H-UCL (KM -Log)

KM SD (logged)    95% Critical H Value (KM-Log)

KM Standard Error of Mean (logged)

DL/2 Statistics

DL/2 Normal DL/2 Log-Transformed

Mean in Original Scale Mean in Log Scale

SD in Original Scale SD in Log Scale

   95% t UCL (Assumes normality)    95% H-Stat UCL

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics

Detected Data appear Gamma Distributed at 5% Significance Level

Suggested UCL to Use

95% KM (Chebyshev) UCL 95% GROS Adjusted Gamma UCL

95% Adjusted Gamma KM-UCL

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

Benzo(b)fluoranthene

General Statistics

Total Number of Observations Number of Distinct Observations

Number of Detects Number of Non-Detects

Number of Distinct Detects Number of Distinct Non-Detects

Minimum Detect Minimum Non-Detect

Maximum Detect Maximum Non-Detect

Variance Detects Percent Non-Detects
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498

499

500

501

502

503

504

505

506

507

508

509

510

511

512

513

514

515

516

517

518

519

520

521

522

523

524

525

526

527

528

529

530

531

532

533

534

535

536

537

538

539

540

541

542

543

544

545

546

547

548

549

550
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      0.339       0.346

      0.17       1.021

      1.139     -0.57

    -1.569       1.049

      0.732

      0.859

      0.333

      0.256

      0.3      0.0838

      0.308       0.435

      0.447       0.435

      0.437       0.498

      0.551       0.665

      0.823       1.133

      0.761

      0.753

      0.264

      0.251

      1.166       0.93

      0.291       0.364

     27.97      22.31

      0.339       0.351

      0.943      28.3

     17.16      16.1

      0.494       0.526

     0.0335       0.3

      0.92       0.16

      0.317       1.057

      1.282       1.07

      0.234       0.28

     38.45      32.09

      0.3       0.29

     0.0324

     20.14      18.98

      0.478       0.507

Mean Detects SD Detects

Median Detects CV Detects

Skewness Detects Kurtosis Detects

Mean of Logged Detects SD of Logged Detects

Normal GOF Test on Detects Only

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Detected Data Not Normal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Detected Data Not Normal at 5% Significance Level

Detected Data Not Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs

Mean Standard Error of Mean

SD    95% KM (BCA) UCL

   95% KM (t) UCL    95% KM (Percentile Bootstrap) UCL

   95% KM (z) UCL    95% KM Bootstrap t UCL

90% KM Chebyshev UCL 95% KM Chebyshev UCL

97.5% KM Chebyshev UCL 99% KM Chebyshev UCL

Gamma GOF Tests on Detected Observations Only

A-D Test Statistic Anderson-Darling GOF Test

5% A-D Critical Value Detected Data Not Gamma Distributed at 5% Significance Level

K-S Test Statistic Kolmogrov-Smirnoff GOF

5% K-S Critical Value Detected Data Not Gamma Distributed at 5% Significance Level

Detected Data Not Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Gamma Kaplan-Meier (KM) Statistics

k hat (KM) nu hat (KM)

Approximate Chi Square Value (28.30, α) Adjusted Chi Square Value (28.30, β)

   95% Gamma Approximate KM-UCL (use when n>=50)    95% Gamma Adjusted KM-UCL (use when n<50)

Gamma ROS Statistics using Imputed  Non-Detects

GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1

For such situations, GROS method tends to yield inflated values of UCLs and BTVs

For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates

Minimum Mean

Maximum Median

SD CV

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Adjusted Level of Significance (β)

Approximate Chi Square Value (32.09, α) Adjusted Chi Square Value (32.09, β)

   95% Gamma Approximate UCL (use when n>=50)    95% Gamma Adjusted UCL (use when n<50)

Lognormal GOF Test on Detected Observations Only



551

552

553

554

555

556

557

558

559

560

561

562

563

564

565

566

567

568

569

570

571

572

573

574

575

576

577

578

579

580

581

582

583

584

585

586

587

588

589

590

591

592

593

594

595

596

597

598

599

600

601

602

603

604

605

A B C D E F G H I J K L
      0.92

      0.859

      0.201

      0.256

      0.298     -1.656

      0.318       0.948

      0.443       0.437

      0.457       0.489

      0.587

    -1.677       0.593

      0.963       2.685

      0.272

      0.309     -1.586

      0.313       0.931

      0.452       0.609

      0.823

     15      14

      9       6

      9       5

     0.0151       0.36

      0.43       0.4

     0.0183      40%

      0.145       0.135

     0.089       0.934

      1.378       1.343

    -2.342       1.019

      0.848

      0.829

      0.234

      0.295

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Detected Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Detected Data appear Lognormal at 5% Significance Level

Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects

Mean in Original Scale Mean in Log Scale

SD in Original Scale SD in Log Scale

   95% t UCL (assumes normality of ROS data)    95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL    95% Bootstrap t UCL

   95% H-UCL (Log ROS)

UCLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distributed

KM Mean (logged)    95% H-UCL (KM -Log)

KM SD (logged)    95% Critical H Value (KM-Log)

KM Standard Error of Mean (logged)

DL/2 Statistics

DL/2 Normal DL/2 Log-Transformed

Mean in Original Scale Mean in Log Scale

SD in Original Scale SD in Log Scale

   95% t UCL (Assumes normality)    95% H-Stat UCL

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics

Detected Data appear Lognormal Distributed at 5% Significance Level

Suggested UCL to Use

97.5% KM (Chebyshev) UCL

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

Benzo(g,h,i)perylene

General Statistics

Total Number of Observations Number of Distinct Observations

Number of Detects Number of Non-Detects

Number of Distinct Detects Number of Distinct Non-Detects

Minimum Detect Minimum Non-Detect

Maximum Detect Maximum Non-Detect

Variance Detects Percent Non-Detects

Mean Detects SD Detects

Median Detects CV Detects

Skewness Detects Kurtosis Detects

Mean of Logged Detects SD of Logged Detects

Normal GOF Test on Detects Only

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Detected Data appear Normal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Detected Data appear Normal at 5% Significance Level
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      0.131      0.0364

      0.113       0.192

      0.195       0.189

      0.191       0.237

      0.24       0.29

      0.358       0.493

      0.243

      0.737

      0.168

      0.285

      1.357       0.979

      0.107       0.148

     24.43      17.62

      0.145       0.147

      1.331      39.94

     26.46      25.11

      0.197       0.208

     0.0151       0.125

      0.43      0.0939

      0.107       0.851

      1.931       1.589

     0.0648      0.0788

     57.94      47.68

      0.125      0.0993

     0.0324

     32.83      31.32

      0.182       0.191

      0.972

      0.829

      0.145

      0.295

      0.119     -2.423

      0.108       0.793

      0.169       0.169

Detected Data appear Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs

Mean Standard Error of Mean

SD    95% KM (BCA) UCL

95% KM (t) UCL 95% KM (Percentile Bootstrap) UCL

   95% KM (z) UCL    95% KM Bootstrap t UCL

90% KM Chebyshev UCL 95% KM Chebyshev UCL

97.5% KM Chebyshev UCL 99% KM Chebyshev UCL

Gamma GOF Tests on Detected Observations Only

A-D Test Statistic Anderson-Darling GOF Test

5% A-D Critical Value Detected data appear Gamma Distributed at 5% Significance Level

K-S Test Statistic Kolmogrov-Smirnoff GOF

5% K-S Critical Value Detected data appear Gamma Distributed at 5% Significance Level

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Gamma Kaplan-Meier (KM) Statistics

k hat (KM) nu hat (KM)

Approximate Chi Square Value (39.94, α) Adjusted Chi Square Value (39.94, β)

   95% Gamma Approximate KM-UCL (use when n>=50)    95% Gamma Adjusted KM-UCL (use when n<50)

Gamma ROS Statistics using Imputed  Non-Detects

GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1

For such situations, GROS method tends to yield inflated values of UCLs and BTVs

For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates

Minimum Mean

Maximum Median

SD CV

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Adjusted Level of Significance (β)

Approximate Chi Square Value (47.68, α) Adjusted Chi Square Value (47.68, β)

   95% Gamma Approximate UCL (use when n>=50)    95% Gamma Adjusted UCL (use when n<50)

Lognormal GOF Test on Detected Observations Only

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Detected Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Detected Data appear Lognormal at 5% Significance Level

Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects

Mean in Original Scale Mean in Log Scale

SD in Original Scale SD in Log Scale

   95% t UCL (assumes normality of ROS data)    95% Percentile Bootstrap UCL
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A B C D E F G H I J K L
      0.181       0.222

      0.203

    -2.417       0.261

      0.923       2.623

      0.319

      0.163     -2.068

      0.105       0.845

      0.211       0.318

      0.195       0.189

     15      13

      5      10

      5       9

     0.072      0.0376

      0.38       0.44

     0.0176      66.67%

      0.242       0.133

      0.28       0.548

    -0.429     -2.264

    -1.589       0.707

      0.918

      0.762

      0.214

      0.396

      0.157      0.0508

      0.132       0.238

      0.246       0.237

      0.24       0.235

      0.309       0.378

      0.474       0.662

   95% BCA Bootstrap UCL    95% Bootstrap t UCL

   95% H-UCL (Log ROS)

UCLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distributed

KM Mean (logged)    95% H-UCL (KM -Log)

KM SD (logged)    95% Critical H Value (KM-Log)

KM Standard Error of Mean (logged)

DL/2 Statistics

DL/2 Normal DL/2 Log-Transformed

Mean in Original Scale Mean in Log Scale

SD in Original Scale SD in Log Scale

   95% t UCL (Assumes normality)    95% H-Stat UCL

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics

Detected Data appear Normal Distributed at 5% Significance Level

Suggested UCL to Use

95% KM (t) UCL 95% KM (Percentile Bootstrap) UCL

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

Benzo(k)fluoranthene

General Statistics

Total Number of Observations Number of Distinct Observations

Number of Detects Number of Non-Detects

Number of Distinct Detects Number of Distinct Non-Detects

Minimum Detect Minimum Non-Detect

Maximum Detect Maximum Non-Detect

Variance Detects Percent Non-Detects

Mean Detects SD Detects

Median Detects CV Detects

Skewness Detects Kurtosis Detects

Mean of Logged Detects SD of Logged Detects

Normal GOF Test on Detects Only

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Detected Data appear Normal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Detected Data appear Normal at 5% Significance Level

Detected Data appear Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs

Mean Standard Error of Mean

SD    95% KM (BCA) UCL

95% KM (t) UCL 95% KM (Percentile Bootstrap) UCL

   95% KM (z) UCL    95% KM Bootstrap t UCL

90% KM Chebyshev UCL 95% KM Chebyshev UCL

97.5% KM Chebyshev UCL 99% KM Chebyshev UCL
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      0.383

      0.682

      0.275

      0.359

      3.122       1.382

     0.0774       0.175

     31.22      13.82

      0.242       0.206

      1.413      42.39

     28.46      27.06

      0.233       0.245

     0.0466       0.152

      0.38       0.123

      0.104       0.688

      2.517       2.058

     0.0603      0.0737

     75.51      61.74

      0.152       0.106

     0.0324

     44.67      42.89

      0.21       0.218

      0.881

      0.762

      0.273

      0.396

      0.142     -2.162

      0.105       0.649

      0.19       0.188

      0.196       0.214

      0.21

    -2.272       0.315

      0.945       2.657

      0.37

Gamma GOF Tests on Detected Observations Only

A-D Test Statistic Anderson-Darling GOF Test

5% A-D Critical Value Detected data appear Gamma Distributed at 5% Significance Level

K-S Test Statistic Kolmogrov-Smirnoff GOF

5% K-S Critical Value Detected data appear Gamma Distributed at 5% Significance Level

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Gamma Kaplan-Meier (KM) Statistics

k hat (KM) nu hat (KM)

Approximate Chi Square Value (42.39, α) Adjusted Chi Square Value (42.39, β)

   95% Gamma Approximate KM-UCL (use when n>=50)    95% Gamma Adjusted KM-UCL (use when n<50)

Gamma ROS Statistics using Imputed  Non-Detects

GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1

For such situations, GROS method tends to yield inflated values of UCLs and BTVs

For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates

Minimum Mean

Maximum Median

SD CV

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Adjusted Level of Significance (β)

Approximate Chi Square Value (61.74, α) Adjusted Chi Square Value (61.74, β)

   95% Gamma Approximate UCL (use when n>=50)    95% Gamma Adjusted UCL (use when n<50)

Lognormal GOF Test on Detected Observations Only

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Detected Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Detected Data appear Lognormal at 5% Significance Level

Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects

Mean in Original Scale Mean in Log Scale

SD in Original Scale SD in Log Scale

   95% t UCL (assumes normality of ROS data)    95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL    95% Bootstrap t UCL

   95% H-UCL (Log ROS)

UCLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distributed

KM Mean (logged)    95% H-UCL (KM -Log)

KM SD (logged)    95% Critical H Value (KM-Log)

KM Standard Error of Mean (logged)

DL/2 Statistics

DL/2 Normal DL/2 Log-Transformed
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      0.175     -2.085

      0.11       1.04

      0.225       0.467

      0.246       0.237

     15      15

      0

      3.9       8.217

     22.7       6.91

      4.795       1.238

      0.584       2.352

      0.719

      0.881

      0.269

      0.229

     10.4      11.06

     10.52

      0.88

      0.739

      0.193

      0.222

      4.719       3.819

      1.741       2.151

   141.6    114.6

      8.217       4.204

     90.87

     0.0324      88.27

Mean in Original Scale Mean in Log Scale

SD in Original Scale SD in Log Scale

   95% t UCL (Assumes normality)    95% H-Stat UCL

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics

Detected Data appear Normal Distributed at 5% Significance Level

Suggested UCL to Use

95% KM (t) UCL 95% KM (Percentile Bootstrap) UCL

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

Chromium

General Statistics

Total Number of Observations Number of Distinct Observations

Number of Missing Observations

Minimum Mean

Maximum Median

SD Std. Error of Mean

Coefficient of Variation Skewness

Normal GOF Test

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Data Not Normal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Data Not Normal at 5% Significance Level

Data Not Normal at 5% Significance Level

Assuming Normal Distribution

   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL    95% Adjusted-CLT UCL (Chen-1995)

   95% Modified-t UCL (Johnson-1978)

Gamma GOF Test

A-D Test Statistic Anderson-Darling Gamma GOF Test

5% A-D Critical Value Data Not Gamma Distributed at 5% Significance Level

K-S Test Statistic Kolmogrov-Smirnoff Gamma GOF Test

5% K-S Critical Value Detected data appear Gamma Distributed at 5% Significance Level

Detected data follow Appr. Gamma Distribution at 5% Significance Level

Gamma Statistics

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Approximate Chi Square Value (0.05)

Adjusted Level of Significance Adjusted Chi Square Value

Assuming Gamma Distribution
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     10.36      10.67

      0.905

      0.881

      0.16

      0.229

      1.361       1.996

      3.122       0.448

     10.36      10.96

     12.26      14.06

     17.61

     10.25      10.4

     10.15      13.71

     20.94      10.36

     10.98

     11.93      13.61

     15.95      20.54

     10.67

     15      14

     11       4

     11       3

     0.02       0.36

      0.79       0.4

     0.0783      26.67%

      0.275       0.28

      0.12       1.019

      1.188     -0.144

    -1.803       1.119

      0.784

      0.85

      0.282

   95% Approximate Gamma UCL (use when n>=50)    95% Adjusted Gamma UCL (use when n<50)

Lognormal GOF Test

Shapiro Wilk Test Statistic Shapiro Wilk Lognormal GOF Test

5% Shapiro Wilk Critical Value Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic Lilliefors Lognormal GOF Test

5% Lilliefors Critical Value Data appear Lognormal at 5% Significance Level

Data appear Lognormal at 5% Significance Level

Lognormal Statistics

Minimum of Logged Data Mean of logged Data

Maximum of Logged Data SD of logged Data

Assuming Lognormal Distribution

   95% H-UCL    90% Chebyshev (MVUE) UCL

   95% Chebyshev (MVUE) UCL  97.5% Chebyshev (MVUE) UCL

   99% Chebyshev (MVUE) UCL

Nonparametric Distribution Free UCL Statistics

Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

   95% CLT UCL    95% Jackknife UCL

   95% Standard Bootstrap UCL    95% Bootstrap-t UCL

   95% Hall's Bootstrap UCL    95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL

   90% Chebyshev(Mean, Sd) UCL    95% Chebyshev(Mean, Sd) UCL

 97.5% Chebyshev(Mean, Sd) UCL    99% Chebyshev(Mean, Sd) UCL

Suggested UCL to Use

95% Adjusted Gamma UCL

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

For additional insight the user may want to consult a statistician.

Chrysene

General Statistics

Total Number of Observations Number of Distinct Observations

Number of Detects Number of Non-Detects

Number of Distinct Detects Number of Distinct Non-Detects

Minimum Detect Minimum Non-Detect

Maximum Detect Maximum Non-Detect

Variance Detects Percent Non-Detects

Mean Detects SD Detects

Median Detects CV Detects

Skewness Detects Kurtosis Detects

Mean of Logged Detects SD of Logged Detects

Normal GOF Test on Detects Only

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Detected Data Not Normal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test
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      0.267

      0.234      0.0665

      0.241       0.344

      0.351       0.339

      0.343       0.397

      0.433       0.523

      0.649       0.895

      0.486

      0.749

      0.213

      0.262

      1.115       0.872

      0.246       0.315

     24.54      19.18

      0.275       0.294

      0.936      28.09

     17      15.94

      0.386       0.412

     0.02       0.233

      0.79       0.114

      0.249       1.067

      1.226       1.025

      0.19       0.227

     36.78      30.76

      0.233       0.23

     0.0324

     19.09      17.96

      0.375       0.399

      0.945

      0.85

      0.157

      0.267

      0.23     -1.927

      0.249       0.981

5% Lilliefors Critical Value Detected Data Not Normal at 5% Significance Level

Detected Data Not Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs

Mean Standard Error of Mean

SD    95% KM (BCA) UCL

   95% KM (t) UCL    95% KM (Percentile Bootstrap) UCL

   95% KM (z) UCL    95% KM Bootstrap t UCL

90% KM Chebyshev UCL 95% KM Chebyshev UCL

97.5% KM Chebyshev UCL 99% KM Chebyshev UCL

Gamma GOF Tests on Detected Observations Only

A-D Test Statistic Anderson-Darling GOF Test

5% A-D Critical Value Detected data appear Gamma Distributed at 5% Significance Level

K-S Test Statistic Kolmogrov-Smirnoff GOF

5% K-S Critical Value Detected data appear Gamma Distributed at 5% Significance Level

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Gamma Kaplan-Meier (KM) Statistics

k hat (KM) nu hat (KM)

Approximate Chi Square Value (28.09, α) Adjusted Chi Square Value (28.09, β)

95% Gamma Approximate KM-UCL (use when n>=50) 95% Gamma Adjusted KM-UCL (use when n<50)

Gamma ROS Statistics using Imputed  Non-Detects

GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1

For such situations, GROS method tends to yield inflated values of UCLs and BTVs

For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates

Minimum Mean

Maximum Median

SD CV

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Adjusted Level of Significance (β)

Approximate Chi Square Value (30.76, α) Adjusted Chi Square Value (30.76, β)

95% Gamma Approximate UCL (use when n>=50) 95% Gamma Adjusted UCL (use when n<50)

Lognormal GOF Test on Detected Observations Only

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Detected Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Detected Data appear Lognormal at 5% Significance Level

Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects

Mean in Original Scale Mean in Log Scale

SD in Original Scale SD in Log Scale
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      0.344       0.338

      0.369       0.433

      0.48

    -1.944       0.507

      1.014       2.767

      0.301

      0.253     -1.762

      0.24       0.948

      0.362       0.529

      0.523       0.399

      0.412

     15      14

     14       1

     14       1

      1.2       1.2

     11.2       1.2

      5.714       6.667%

      4.369       2.39

      3.845       0.547

      1.852       4.888

      1.352       0.517

      0.844

      0.874

      0.171

      0.237

      4.158       0.633

      2.362       5.336

      5.273       5.197

      5.199       5.743

      6.056       6.916

   95% t UCL (assumes normality of ROS data)    95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL    95% Bootstrap t UCL

   95% H-UCL (Log ROS)

UCLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distributed

KM Mean (logged)    95% H-UCL (KM -Log)

KM SD (logged)    95% Critical H Value (KM-Log)

KM Standard Error of Mean (logged)

DL/2 Statistics

DL/2 Normal DL/2 Log-Transformed

Mean in Original Scale Mean in Log Scale

SD in Original Scale SD in Log Scale

   95% t UCL (Assumes normality)    95% H-Stat UCL

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics

Detected Data appear Gamma Distributed at 5% Significance Level

Suggested UCL to Use

95% KM (Chebyshev) UCL 95% GROS Adjusted Gamma UCL

95% Adjusted Gamma KM-UCL

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

Cobalt

General Statistics

Total Number of Observations Number of Distinct Observations

Number of Detects Number of Non-Detects

Number of Distinct Detects Number of Distinct Non-Detects

Minimum Detect Minimum Non-Detect

Maximum Detect Maximum Non-Detect

Variance Detects Percent Non-Detects

Mean Detects SD Detects

Median Detects CV Detects

Skewness Detects Kurtosis Detects

Mean of Logged Detects SD of Logged Detects

Normal GOF Test on Detects Only

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Detected Data Not Normal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Detected Data appear Normal at 5% Significance Level

Detected Data appear Approximate Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs

Mean Standard Error of Mean

SD    95% KM (BCA) UCL

95% KM (t) UCL 95% KM (Percentile Bootstrap) UCL

   95% KM (z) UCL    95% KM Bootstrap t UCL

90% KM Chebyshev UCL 95% KM Chebyshev UCL
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      8.11      10.45

      0.304

      0.74

      0.117

      0.23

      4.254       3.39

      1.027       1.289

   119.1      94.92

      4.369       2.373

      3.1      92.99

     71.75      69.46

      5.389       5.567

      0.283       4.097

     11.2       3.74

      2.534       0.618

      2.308       1.891

      1.775       2.167

     69.24      56.73

      4.097       2.979

     0.0324

     40.41      38.72

      5.75       6.002

      0.965

      0.874

      0.128

      0.237

      4.153       1.27

      2.451       0.591

      5.268       5.261

      5.628       5.737

      5.98

      1.274       5.783

      0.563       2.138

      0.151

97.5% KM Chebyshev UCL 99% KM Chebyshev UCL

Gamma GOF Tests on Detected Observations Only

A-D Test Statistic Anderson-Darling GOF Test

5% A-D Critical Value Detected data appear Gamma Distributed at 5% Significance Level

K-S Test Statistic Kolmogrov-Smirnoff GOF

5% K-S Critical Value Detected data appear Gamma Distributed at 5% Significance Level

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Gamma Kaplan-Meier (KM) Statistics

k hat (KM) nu hat (KM)

Approximate Chi Square Value (92.99, α) Adjusted Chi Square Value (92.99, β)

   95% Gamma Approximate KM-UCL (use when n>=50)    95% Gamma Adjusted KM-UCL (use when n<50)

Gamma ROS Statistics using Imputed  Non-Detects

GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1

For such situations, GROS method tends to yield inflated values of UCLs and BTVs

For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates

Minimum Mean

Maximum Median

SD CV

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Adjusted Level of Significance (β)

Approximate Chi Square Value (56.73, α) Adjusted Chi Square Value (56.73, β)

   95% Gamma Approximate UCL (use when n>=50)    95% Gamma Adjusted UCL (use when n<50)

Lognormal GOF Test on Detected Observations Only

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Detected Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Detected Data appear Lognormal at 5% Significance Level

Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects

Mean in Original Scale Mean in Log Scale

SD in Original Scale SD in Log Scale

   95% t UCL (assumes normality of ROS data)    95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL    95% Bootstrap t UCL

   95% H-UCL (Log ROS)

UCLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distributed

KM Mean (logged)    95% H-UCL (KM -Log)

KM SD (logged)    95% Critical H Value (KM-Log)

KM Standard Error of Mean (logged)
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      4.118       1.228

      2.501       0.693

      5.255       6.643

      5.273       5.197

     15      15

      0

      1.4      11.33

     42       7.3

     11.62       2.999

      1.025       2.117

      0.679

      0.881

      0.351

      0.229

     16.62      18.02

     16.89

      0.836

      0.754

      0.24

      0.225

      1.515       1.257

      7.48       9.019

     45.46      37.7

     11.33      10.11

     24.64

     0.0324      23.35

DL/2 Statistics

DL/2 Normal DL/2 Log-Transformed

Mean in Original Scale Mean in Log Scale

SD in Original Scale SD in Log Scale

   95% t UCL (Assumes normality)    95% H-Stat UCL

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics

Detected Data appear Approximate Normal Distributed at 5% Significance Level

Suggested UCL to Use

95% KM (t) UCL 95% KM (Percentile Bootstrap) UCL

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

Copper

General Statistics

Total Number of Observations Number of Distinct Observations

Number of Missing Observations

Minimum Mean

Maximum Median

SD Std. Error of Mean

Coefficient of Variation Skewness

Normal GOF Test

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Data Not Normal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Data Not Normal at 5% Significance Level

Data Not Normal at 5% Significance Level

Assuming Normal Distribution

   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL    95% Adjusted-CLT UCL (Chen-1995)

   95% Modified-t UCL (Johnson-1978)

Gamma GOF Test

A-D Test Statistic Anderson-Darling Gamma GOF Test

5% A-D Critical Value Data Not Gamma Distributed at 5% Significance Level

K-S Test Statistic Kolmogrov-Smirnoff Gamma GOF Test

5% K-S Critical Value Data Not Gamma Distributed at 5% Significance Level

Data Not Gamma Distributed at 5% Significance Level

Gamma Statistics

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Approximate Chi Square Value (0.05)

Adjusted Level of Significance Adjusted Chi Square Value
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1143
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     17.34      18.3

      0.934

      0.881

      0.187

      0.229

      0.336       2.063

      3.738       0.869

     20.73      19.16

     22.81      27.87

     37.82

     16.27      16.62

     16.14      27.21

     47.67      16.12

     17.69

     20.33      24.41

     30.06      41.17

     20.73

     15      13

     13       2

     11       2

     0.0424       0.39

      1.6       0.4

      0.301      13.33%

      0.488       0.549

      0.28       1.123

Assuming Gamma Distribution

   95% Approximate Gamma UCL (use when n>=50))    95% Adjusted Gamma UCL (use when n<50)

Lognormal GOF Test

Shapiro Wilk Test Statistic Shapiro Wilk Lognormal GOF Test

5% Shapiro Wilk Critical Value Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic Lilliefors Lognormal GOF Test

5% Lilliefors Critical Value Data appear Lognormal at 5% Significance Level

Data appear Lognormal at 5% Significance Level

Lognormal Statistics

Minimum of Logged Data Mean of logged Data

Maximum of Logged Data SD of logged Data

Assuming Lognormal Distribution

   95% H-UCL    90% Chebyshev (MVUE) UCL

   95% Chebyshev (MVUE) UCL  97.5% Chebyshev (MVUE) UCL

   99% Chebyshev (MVUE) UCL

Nonparametric Distribution Free UCL Statistics

Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

   95% CLT UCL    95% Jackknife UCL

   95% Standard Bootstrap UCL    95% Bootstrap-t UCL

   95% Hall's Bootstrap UCL    95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL

   90% Chebyshev(Mean, Sd) UCL    95% Chebyshev(Mean, Sd) UCL

 97.5% Chebyshev(Mean, Sd) UCL    99% Chebyshev(Mean, Sd) UCL

Suggested UCL to Use

95% H-UCL

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

For additional insight the user may want to consult a statistician.

ProUCL computes and outputs H-statistic based UCLs for historical reasons only.

H-statistic often results in unstable (both high and low) values of UCL95 as shown in examples in the Technical Guide.

It is therefore recommended to avoid the use of H-statistic based 95% UCLs.

Use of nonparametric methods are preferred to compute UCL95 for skewed data sets which do not follow a gamma distribution.

Fluoranthene

General Statistics

Total Number of Observations Number of Distinct Observations

Number of Detects Number of Non-Detects

Number of Distinct Detects Number of Distinct Non-Detects

Minimum Detect Minimum Non-Detect

Maximum Detect Maximum Non-Detect

Variance Detects Percent Non-Detects

Mean Detects SD Detects

Median Detects CV Detects
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1178
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1183

1184
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1187

1188

1189

1190

1191

1192

1193

1194

1195
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1197
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1200

1201

1202

1203

1204

1205

1206

1207

1208

1209
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A B C D E F G H I J K L
      1.48       0.977

    -1.306       1.173

      0.752

      0.866

      0.292

      0.246

      0.448       0.136

      0.503       0.674

      0.686       0.674

      0.671       0.917

      0.854       1.039

      1.295       1.797

      0.434

      0.758

      0.178

      0.243

      0.982       0.806

      0.498       0.606

     25.52      20.97

      0.488       0.544

      0.791      23.74

     13.65      12.71

      0.778       0.835

     0.0424       0.444

      1.6       0.21

      0.521       1.172

      1.018       0.858

      0.437       0.518

     30.53      25.75

      0.444       0.48

     0.0324

     15.19      14.2

      0.754       0.806

      0.955

      0.866

Skewness Detects Kurtosis Detects

Mean of Logged Detects SD of Logged Detects

Normal GOF Test on Detects Only

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Detected Data Not Normal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Detected Data Not Normal at 5% Significance Level

Detected Data Not Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs

Mean Standard Error of Mean

SD    95% KM (BCA) UCL

   95% KM (t) UCL    95% KM (Percentile Bootstrap) UCL

   95% KM (z) UCL    95% KM Bootstrap t UCL

90% KM Chebyshev UCL 95% KM Chebyshev UCL

97.5% KM Chebyshev UCL 99% KM Chebyshev UCL

Gamma GOF Tests on Detected Observations Only

A-D Test Statistic Anderson-Darling GOF Test

5% A-D Critical Value Detected data appear Gamma Distributed at 5% Significance Level

K-S Test Statistic Kolmogrov-Smirnoff GOF

5% K-S Critical Value Detected data appear Gamma Distributed at 5% Significance Level

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Gamma Kaplan-Meier (KM) Statistics

k hat (KM) nu hat (KM)

Approximate Chi Square Value (23.74, α) Adjusted Chi Square Value (23.74, β)

95% Gamma Approximate KM-UCL (use when n>=50) 95% Gamma Adjusted KM-UCL (use when n<50)

Gamma ROS Statistics using Imputed  Non-Detects

GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1

For such situations, GROS method tends to yield inflated values of UCLs and BTVs

For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates

Minimum Mean

Maximum Median

SD CV

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Adjusted Level of Significance (β)

Approximate Chi Square Value (25.75, α) Adjusted Chi Square Value (25.75, β)

95% Gamma Approximate UCL (use when n>=50) 95% Gamma Adjusted UCL (use when n<50)

Lognormal GOF Test on Detected Observations Only

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Detected Data appear Lognormal at 5% Significance Level
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      0.106

      0.246

      0.445     -1.376

      0.521       1.101

      0.682       0.676

      0.734       0.864

      1.09

    -1.388       1.077

      1.101       2.908

      0.306

      0.45     -1.348

      0.518       1.091

      0.685       1.095

      1.039       0.806

      0.835

     15      13

      6       9

      6       7

     0.0161      0.0388

      0.17       0.44

    0.00359      60%

     0.0688      0.0599

     0.0452       0.871

      1.162       0.286

    -3.004       0.897

      0.865

      0.788

      0.238

      0.362

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Detected Data appear Lognormal at 5% Significance Level

Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects

Mean in Original Scale Mean in Log Scale

SD in Original Scale SD in Log Scale

   95% t UCL (assumes normality of ROS data)    95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL    95% Bootstrap t UCL

   95% H-UCL (Log ROS)

UCLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distributed

KM Mean (logged)    95% H-UCL (KM -Log)

KM SD (logged)    95% Critical H Value (KM-Log)

KM Standard Error of Mean (logged)

DL/2 Statistics

DL/2 Normal DL/2 Log-Transformed

Mean in Original Scale Mean in Log Scale

SD in Original Scale SD in Log Scale

   95% t UCL (Assumes normality)    95% H-Stat UCL

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics

Detected Data appear Gamma Distributed at 5% Significance Level

Suggested UCL to Use

95% KM (Chebyshev) UCL 95% GROS Adjusted Gamma UCL

95% Adjusted Gamma KM-UCL

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

Fluorene

General Statistics

Total Number of Observations Number of Distinct Observations

Number of Detects Number of Non-Detects

Number of Distinct Detects Number of Distinct Non-Detects

Minimum Detect Minimum Non-Detect

Maximum Detect Maximum Non-Detect

Variance Detects Percent Non-Detects

Mean Detects SD Detects

Median Detects CV Detects

Skewness Detects Kurtosis Detects

Mean of Logged Detects SD of Logged Detects

Normal GOF Test on Detects Only

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Detected Data appear Normal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Detected Data appear Normal at 5% Significance Level

Detected Data appear Normal at 5% Significance Level
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     0.0625      0.022

     0.053       0.1

      0.101       0.101

     0.0987       0.18

      0.128       0.158

      0.2       0.281

      0.281

      0.707

      0.225

      0.337

      1.675       0.949

     0.0411      0.0725

     20.1      11.39

     0.0688      0.0706

      1.393      41.78

     27.96      26.57

     0.0934      0.0983

     0.0161      0.0566

      0.17      0.0504

     0.0406       0.717

      2.623       2.143

     0.0216      0.0264

     78.7      64.3

     0.0566      0.0387

     0.0324

     46.85      45.02

     0.0777      0.0809

      0.962

      0.788

      0.184

      0.362

     0.0539     -3.112

     0.0399       0.61

     0.072      0.0716

     0.077      0.0889

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs

Mean Standard Error of Mean

SD    95% KM (BCA) UCL

95% KM (t) UCL 95% KM (Percentile Bootstrap) UCL

   95% KM (z) UCL    95% KM Bootstrap t UCL

90% KM Chebyshev UCL 95% KM Chebyshev UCL

97.5% KM Chebyshev UCL 99% KM Chebyshev UCL

Gamma GOF Tests on Detected Observations Only

A-D Test Statistic Anderson-Darling GOF Test

5% A-D Critical Value Detected data appear Gamma Distributed at 5% Significance Level

K-S Test Statistic Kolmogrov-Smirnoff GOF

5% K-S Critical Value Detected data appear Gamma Distributed at 5% Significance Level

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Gamma Kaplan-Meier (KM) Statistics

k hat (KM) nu hat (KM)

Approximate Chi Square Value (41.78, α) Adjusted Chi Square Value (41.78, β)

   95% Gamma Approximate KM-UCL (use when n>=50)    95% Gamma Adjusted KM-UCL (use when n<50)

Gamma ROS Statistics using Imputed  Non-Detects

GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1

For such situations, GROS method tends to yield inflated values of UCLs and BTVs

For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates

Minimum Mean

Maximum Median

SD CV

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Adjusted Level of Significance (β)

Approximate Chi Square Value (64.30, α) Adjusted Chi Square Value (64.30, β)

   95% Gamma Approximate UCL (use when n>=50)    95% Gamma Adjusted UCL (use when n<50)

Lognormal GOF Test on Detected Observations Only

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Detected Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Detected Data appear Lognormal at 5% Significance Level

Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects

Mean in Original Scale Mean in Log Scale

SD in Original Scale SD in Log Scale

   95% t UCL (assumes normality of ROS data)    95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL    95% Bootstrap t UCL
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     0.0766

    -3.108       0.105

      0.807       2.454

      0.338

      0.132     -2.342

     0.0782       0.968

      0.167       0.308

      0.101       0.101

     15      14

      9       6

      9       5

     0.0131       0.36

      0.44       0.4

     0.0204      40%

      0.15       0.143

     0.078       0.954

      1.287       0.785

    -2.345       1.075

      0.845

      0.829

      0.248

      0.295

      0.135      0.0394

      0.121       0.205

      0.205       0.197

      0.2       0.246

      0.254       0.307

      0.381       0.527

   95% H-UCL (Log ROS)

UCLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distributed

KM Mean (logged)    95% H-UCL (KM -Log)

KM SD (logged)    95% Critical H Value (KM-Log)

KM Standard Error of Mean (logged)

DL/2 Statistics

DL/2 Normal DL/2 Log-Transformed

Mean in Original Scale Mean in Log Scale

SD in Original Scale SD in Log Scale

   95% t UCL (Assumes normality)    95% H-Stat UCL

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics

Detected Data appear Normal Distributed at 5% Significance Level

Suggested UCL to Use

95% KM (t) UCL 95% KM (Percentile Bootstrap) UCL

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

Indeno(1,2,3-cd)pyrene

General Statistics

Total Number of Observations Number of Distinct Observations

Number of Detects Number of Non-Detects

Number of Distinct Detects Number of Distinct Non-Detects

Minimum Detect Minimum Non-Detect

Maximum Detect Maximum Non-Detect

Variance Detects Percent Non-Detects

Mean Detects SD Detects

Median Detects CV Detects

Skewness Detects Kurtosis Detects

Mean of Logged Detects SD of Logged Detects

Normal GOF Test on Detects Only

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Detected Data appear Normal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Detected Data appear Normal at 5% Significance Level

Detected Data appear Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs

Mean Standard Error of Mean

SD    95% KM (BCA) UCL

95% KM (t) UCL 95% KM (Percentile Bootstrap) UCL

   95% KM (z) UCL    95% KM Bootstrap t UCL

90% KM Chebyshev UCL 95% KM Chebyshev UCL

97.5% KM Chebyshev UCL 99% KM Chebyshev UCL

Gamma GOF Tests on Detected Observations Only
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1401

1402

1403

1404

1405

1406

1407

1408

1409

1410

1411

1412

1413

1414

1415

1416

1417

1418

1419

1420

1421

1422

1423

1424

1425

1426

1427

1428

1429

1430
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      0.26

      0.739

      0.192

      0.285

      1.259       0.914

      0.119       0.164

     22.67      16.44

      0.15       0.157

      1.249      37.48

     24.46      23.17

      0.207       0.219

     0.0131       0.129

      0.44      0.0955

      0.113       0.874

      1.796       1.481

     0.0717      0.087

     53.87      44.43

      0.129       0.106

     0.0324

     30.14      28.69

      0.19       0.199

      0.965

      0.829

      0.149

      0.295

      0.122     -2.429

      0.115       0.836

      0.174       0.174

      0.186       0.236

      0.218

    -2.421       0.291

      0.978       2.709

      0.339

      0.166     -2.07

A-D Test Statistic Anderson-Darling GOF Test

5% A-D Critical Value Detected data appear Gamma Distributed at 5% Significance Level

K-S Test Statistic Kolmogrov-Smirnoff GOF

5% K-S Critical Value Detected data appear Gamma Distributed at 5% Significance Level

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Gamma Kaplan-Meier (KM) Statistics

k hat (KM) nu hat (KM)

Approximate Chi Square Value (37.48, α) Adjusted Chi Square Value (37.48, β)

   95% Gamma Approximate KM-UCL (use when n>=50)    95% Gamma Adjusted KM-UCL (use when n<50)

Gamma ROS Statistics using Imputed  Non-Detects

GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1

For such situations, GROS method tends to yield inflated values of UCLs and BTVs

For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates

Minimum Mean

Maximum Median

SD CV

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Adjusted Level of Significance (β)

Approximate Chi Square Value (44.43, α) Adjusted Chi Square Value (44.43, β)

   95% Gamma Approximate UCL (use when n>=50)    95% Gamma Adjusted UCL (use when n<50)

Lognormal GOF Test on Detected Observations Only

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Detected Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Detected Data appear Lognormal at 5% Significance Level

Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects

Mean in Original Scale Mean in Log Scale

SD in Original Scale SD in Log Scale

   95% t UCL (assumes normality of ROS data)    95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL    95% Bootstrap t UCL

   95% H-UCL (Log ROS)

UCLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distributed

KM Mean (logged)    95% H-UCL (KM -Log)

KM SD (logged)    95% Critical H Value (KM-Log)

KM Standard Error of Mean (logged)

DL/2 Statistics

DL/2 Normal DL/2 Log-Transformed

Mean in Original Scale Mean in Log Scale
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      0.11       0.884

      0.216       0.342

      0.205       0.197

     15      13

      0

  7440  11055

 19200  11200

  2961    764.5

      0.268       1.443

      0.871

      0.881

      0.188

      0.229

 12402  12617

 12449

      0.46

      0.735

      0.149

      0.221

     16.99      13.63

   650.9    810.9

   509.6    409

 11055   2994

   363.1

     0.0324    357.8

 12452  12637

SD in Original Scale SD in Log Scale

   95% t UCL (Assumes normality)    95% H-Stat UCL

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics

Detected Data appear Normal Distributed at 5% Significance Level

Suggested UCL to Use

95% KM (t) UCL 95% KM (Percentile Bootstrap) UCL

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

Iron

General Statistics

Total Number of Observations Number of Distinct Observations

Number of Missing Observations

Minimum Mean

Maximum Median

SD Std. Error of Mean

Coefficient of Variation Skewness

Normal GOF Test

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Data Not Normal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Data appear Normal at 5% Significance Level

Data appear Approximate Normal at 5% Significance Level

Assuming Normal Distribution

   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL    95% Adjusted-CLT UCL (Chen-1995)

   95% Modified-t UCL (Johnson-1978)

Gamma GOF Test

A-D Test Statistic Anderson-Darling Gamma GOF Test

5% A-D Critical Value Detected data appear Gamma Distributed at 5% Significance Level

K-S Test Statistic Kolmogrov-Smirnoff Gamma GOF Test

5% K-S Critical Value Detected data appear Gamma Distributed at 5% Significance Level

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Approximate Chi Square Value (0.05)

Adjusted Level of Significance Adjusted Chi Square Value

Assuming Gamma Distribution

   95% Approximate Gamma UCL (use when n>=50))    95% Adjusted Gamma UCL (use when n<50)
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1505
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1510

1511

1512
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1515

1516
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1518
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1520

1521

1522

1523

1524

1525
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1527
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1533
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      0.937

      0.881

      0.141

      0.229

      8.915       9.281

      9.863       0.247

 12490  13165

 14128  15464

 18089

 12313  12402

 12251  12888

 13968  12369

 12526

 13349  14388

 15830  18662

 12402

     15      15

     13       2

     13       2

      2.8       0.32

     47.6       0.96

   117.4      13.33%

     19.75      10.83

     18.1       0.549

      1.418       3.366

      2.824       0.656

      0.849

      0.866

      0.275

      0.246

Lognormal GOF Test

Shapiro Wilk Test Statistic Shapiro Wilk Lognormal GOF Test

5% Shapiro Wilk Critical Value Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic Lilliefors Lognormal GOF Test

5% Lilliefors Critical Value Data appear Lognormal at 5% Significance Level

Data appear Lognormal at 5% Significance Level

Lognormal Statistics

Minimum of Logged Data Mean of logged Data

Maximum of Logged Data SD of logged Data

Assuming Lognormal Distribution

   95% H-UCL    90% Chebyshev (MVUE) UCL

   95% Chebyshev (MVUE) UCL  97.5% Chebyshev (MVUE) UCL

   99% Chebyshev (MVUE) UCL

Nonparametric Distribution Free UCL Statistics

Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

   95% CLT UCL    95% Jackknife UCL

   95% Standard Bootstrap UCL    95% Bootstrap-t UCL

   95% Hall's Bootstrap UCL    95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL

   90% Chebyshev(Mean, Sd) UCL    95% Chebyshev(Mean, Sd) UCL

 97.5% Chebyshev(Mean, Sd) UCL    99% Chebyshev(Mean, Sd) UCL

Suggested UCL to Use

95% Student's-t UCL

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

For additional insight the user may want to consult a statistician.

Lead

General Statistics

Total Number of Observations Number of Distinct Observations

Number of Detects Number of Non-Detects

Number of Distinct Detects Number of Distinct Non-Detects

Minimum Detect Minimum Non-Detect

Maximum Detect Maximum Non-Detect

Variance Detects Percent Non-Detects

Mean Detects SD Detects

Median Detects CV Detects

Skewness Detects Kurtosis Detects

Mean of Logged Detects SD of Logged Detects

Normal GOF Test on Detects Only

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Detected Data Not Normal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Detected Data Not Normal at 5% Significance Level
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     17.16       3.151

     11.73      22.4

     22.71      22.23

     22.34      24.06

     26.61      30.89

     36.84      48.51

      0.767

      0.739

      0.228

      0.238

      3.312       2.599

      5.962       7.598

     86.11      67.57

     19.75      12.25

      2.141      64.22

     46.78      44.95

     23.55      24.51

      2.222      17.41

     47.6      17.6

     11.77       0.676

      1.801       1.485

      9.669      11.72

     54.02      44.55

     17.41      14.29

     0.0324

     30.24      28.79

     25.65      26.94

      0.827

      0.866

      0.272

      0.246

     17.71       2.647

     11.38       0.766

     22.88      22.65

Detected Data Not Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs

Mean Standard Error of Mean

SD 95% KM (BCA) UCL

   95% KM (t) UCL    95% KM (Percentile Bootstrap) UCL

   95% KM (z) UCL    95% KM Bootstrap t UCL

90% KM Chebyshev UCL 95% KM Chebyshev UCL

97.5% KM Chebyshev UCL 99% KM Chebyshev UCL

Gamma GOF Tests on Detected Observations Only

A-D Test Statistic Anderson-Darling GOF Test

5% A-D Critical Value Detected Data Not Gamma Distributed at 5% Significance Level

K-S Test Statistic Kolmogrov-Smirnoff GOF

5% K-S Critical Value Detected data appear Gamma Distributed at 5% Significance Level

Detected data follow Appr. Gamma Distribution at 5% Significance Level

Gamma Statistics on Detected Data Only

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Gamma Kaplan-Meier (KM) Statistics

k hat (KM) nu hat (KM)

Approximate Chi Square Value (64.22, α) Adjusted Chi Square Value (64.22, β)

95% Gamma Approximate KM-UCL (use when n>=50) 95% Gamma Adjusted KM-UCL (use when n<50)

Gamma ROS Statistics using Imputed  Non-Detects

GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1

For such situations, GROS method tends to yield inflated values of UCLs and BTVs

For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates

Minimum Mean

Maximum Median

SD CV

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Adjusted Level of Significance (β)

Approximate Chi Square Value (44.55, α) Adjusted Chi Square Value (44.55, β)

95% Gamma Approximate UCL (use when n>=50) 95% Gamma Adjusted UCL (use when n<50)

Lognormal GOF Test on Detected Observations Only

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Detected Data Not Lognormal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Detected Data Not Lognormal at 5% Significance Level

Detected Data Not Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects

Mean in Original Scale Mean in Log Scale

SD in Original Scale SD in Log Scale

   95% t UCL (assumes normality of ROS data)    95% Percentile Bootstrap UCL
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     23.06      24.63

     30.92

     17.16       2.277

     12.14       1.581

     22.68    166.9

     22.4      26.94

     24.51

     15      14

      0

   177   1005

  1480   1070

   347      89.59

      0.345     -0.934

      0.937

      0.881

      0.163

      0.229

  1162   1129

  1159

      0.917

      0.738

      0.206

      0.222

      5.452       4.406

   184.3    228

   95% BCA Bootstrap UCL    95% Bootstrap t UCL

   95% H-UCL (Log ROS)

DL/2 Statistics

DL/2 Normal DL/2 Log-Transformed

Mean in Original Scale Mean in Log Scale

SD in Original Scale SD in Log Scale

   95% t UCL (Assumes normality)    95% H-Stat UCL

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics

Detected Data appear Approximate Gamma Distributed at 5% Significance Level

Suggested UCL to Use

95% KM (BCA) UCL 95% GROS Adjusted Gamma UCL

95% Adjusted Gamma KM-UCL

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

Magnesium

General Statistics

Total Number of Observations Number of Distinct Observations

Number of Missing Observations

Minimum Mean

Maximum Median

SD Std. Error of Mean

Coefficient of Variation Skewness

Normal GOF Test

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Data appear Normal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Data appear Normal at 5% Significance Level

Data appear Normal at 5% Significance Level

Assuming Normal Distribution

   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL    95% Adjusted-CLT UCL (Chen-1995)

   95% Modified-t UCL (Johnson-1978)

Gamma GOF Test

A-D Test Statistic Anderson-Darling Gamma GOF Test

5% A-D Critical Value Data Not Gamma Distributed at 5% Significance Level

K-S Test Statistic Kolmogrov-Smirnoff Gamma GOF Test

5% K-S Critical Value Detected data appear Gamma Distributed at 5% Significance Level

Detected data follow Appr. Gamma Distribution at 5% Significance Level

Gamma Statistics

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)
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   163.6    132.2

  1005    478.6

   106.6

     0.0324    103.8

  1245   1279

      0.743

      0.881

      0.241

      0.229

      5.176       6.818

      7.3       0.53

  1416   1482

  1682   1960

  2505

  1152   1162

  1145   1145

  1129   1138

  1123

  1273   1395

  1564   1896

  1162

     15      15

      0

   103    356.5

   890    319

   189.5      48.93

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Approximate Chi Square Value (0.05)

Adjusted Level of Significance Adjusted Chi Square Value

Assuming Gamma Distribution

   95% Approximate Gamma UCL (use when n>=50))    95% Adjusted Gamma UCL (use when n<50)

Lognormal GOF Test

Shapiro Wilk Test Statistic Shapiro Wilk Lognormal GOF Test

5% Shapiro Wilk Critical Value Data Not Lognormal at 5% Significance Level

Lilliefors Test Statistic Lilliefors Lognormal GOF Test

5% Lilliefors Critical Value Data Not Lognormal at 5% Significance Level

Data Not Lognormal at 5% Significance Level

Lognormal Statistics

Minimum of Logged Data Mean of logged Data

Maximum of Logged Data SD of logged Data

Assuming Lognormal Distribution

   95% H-UCL    90% Chebyshev (MVUE) UCL

   95% Chebyshev (MVUE) UCL  97.5% Chebyshev (MVUE) UCL

   99% Chebyshev (MVUE) UCL

Nonparametric Distribution Free UCL Statistics

Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

   95% CLT UCL    95% Jackknife UCL

   95% Standard Bootstrap UCL    95% Bootstrap-t UCL

   95% Hall's Bootstrap UCL    95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL

   90% Chebyshev(Mean, Sd) UCL    95% Chebyshev(Mean, Sd) UCL

 97.5% Chebyshev(Mean, Sd) UCL    99% Chebyshev(Mean, Sd) UCL

Suggested UCL to Use

95% Student's-t UCL

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

For additional insight the user may want to consult a statistician.

Note: For highly negatively-skewed data, confidence limits (e.g., Chen, Johnson, Lognormal, and Gamma) may not be

reliable.  Chen's and Johnson's methods provide adjustments for positvely skewed data sets.

Manganese

General Statistics

Total Number of Observations Number of Distinct Observations

Number of Missing Observations

Minimum Mean

Maximum Median

SD Std. Error of Mean



1706

1707

1708

1709

1710

1711

1712

1713

1714

1715

1716

1717

1718

1719

1720

1721

1722

1723

1724

1725

1726

1727

1728

1729

1730

1731

1732

1733

1734

1735

1736

1737

1738

1739

1740

1741

1742

1743

1744

1745

1746

1747

1748

1749

1750

1751

1752

1753

1754

1755

1756

1757

1758

1759

1760

A B C D E F G H I J K L
      0.532       1.569

      0.88

      0.881

      0.147

      0.229

   442.7    458.2

   446

      0.204

      0.74

     0.0948

      0.222

      4.266       3.457

     83.58    103.1

   128    103.7

   356.5    191.8

     81.21

     0.0324      78.76

   455.3    469.5

      0.98

      0.881

      0.117

      0.229

      4.635       5.755

      6.791       0.518

   481.7    505.2

   572.1    665.1

   847.6

   437    442.7

   435.1    474.4

   569.4    439

Coefficient of Variation Skewness

Normal GOF Test

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Data Not Normal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Data appear Normal at 5% Significance Level

Data appear Approximate Normal at 5% Significance Level

Assuming Normal Distribution

   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL    95% Adjusted-CLT UCL (Chen-1995)

   95% Modified-t UCL (Johnson-1978)

Gamma GOF Test

A-D Test Statistic Anderson-Darling Gamma GOF Test

5% A-D Critical Value Detected data appear Gamma Distributed at 5% Significance Level

K-S Test Statistic Kolmogrov-Smirnoff Gamma GOF Test

5% K-S Critical Value Detected data appear Gamma Distributed at 5% Significance Level

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Approximate Chi Square Value (0.05)

Adjusted Level of Significance Adjusted Chi Square Value

Assuming Gamma Distribution

   95% Approximate Gamma UCL (use when n>=50))    95% Adjusted Gamma UCL (use when n<50)

Lognormal GOF Test

Shapiro Wilk Test Statistic Shapiro Wilk Lognormal GOF Test

5% Shapiro Wilk Critical Value Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic Lilliefors Lognormal GOF Test

5% Lilliefors Critical Value Data appear Lognormal at 5% Significance Level

Data appear Lognormal at 5% Significance Level

Lognormal Statistics

Minimum of Logged Data Mean of logged Data

Maximum of Logged Data SD of logged Data

Assuming Lognormal Distribution

   95% H-UCL    90% Chebyshev (MVUE) UCL

   95% Chebyshev (MVUE) UCL  97.5% Chebyshev (MVUE) UCL

   99% Chebyshev (MVUE) UCL

Nonparametric Distribution Free UCL Statistics

Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

   95% CLT UCL    95% Jackknife UCL

   95% Standard Bootstrap UCL    95% Bootstrap-t UCL

   95% Hall's Bootstrap UCL    95% Percentile Bootstrap UCL



1761

1762

1763

1764

1765

1766

1767

1768

1769

1770

1771

1772

1773

1774

1775

1776

1777

1778

1779

1780

1781

1782

1783

1784

1785

1786

1787

1788

1789

1790

1791

1792

1793

1794

1795

1796

1797

1798

1799

1800

1801

1802

1803

1804

1805

1806

1807

1808

1809

1810

1811

1812

1813

1814

1815

A B C D E F G H I J K L
   456.7

   503.3    569.8

   662.1    843.4

   442.7

     15      15

     14       1

     14       1

      2.6       1.8

     10.1       1.8

      3.646       6.667%

      5.09       1.909

      4.75       0.375

      1.37       2.693

      1.569       0.35

      0.906

      0.874

      0.153

      0.237

      4.871       0.525

      1.958       5.787

      5.795       5.727

      5.734       5.963

      6.444       7.157

      8.147      10.09

      0.192

      0.735

      0.109

      0.229

      8.701       6.884

      0.585       0.739

   243.6    192.8

      5.09       1.94

   95% BCA Bootstrap UCL

   90% Chebyshev(Mean, Sd) UCL    95% Chebyshev(Mean, Sd) UCL

 97.5% Chebyshev(Mean, Sd) UCL    99% Chebyshev(Mean, Sd) UCL

Suggested UCL to Use

95% Student's-t UCL

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

For additional insight the user may want to consult a statistician.

Nickel

General Statistics

Total Number of Observations Number of Distinct Observations

Number of Detects Number of Non-Detects

Number of Distinct Detects Number of Distinct Non-Detects

Minimum Detect Minimum Non-Detect

Maximum Detect Maximum Non-Detect

Variance Detects Percent Non-Detects

Mean Detects SD Detects

Median Detects CV Detects

Skewness Detects Kurtosis Detects

Mean of Logged Detects SD of Logged Detects

Normal GOF Test on Detects Only

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Detected Data appear Normal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Detected Data appear Normal at 5% Significance Level

Detected Data appear Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs

Mean Standard Error of Mean

SD    95% KM (BCA) UCL

95% KM (t) UCL 95% KM (Percentile Bootstrap) UCL

   95% KM (z) UCL    95% KM Bootstrap t UCL

90% KM Chebyshev UCL 95% KM Chebyshev UCL

97.5% KM Chebyshev UCL 99% KM Chebyshev UCL

Gamma GOF Tests on Detected Observations Only

A-D Test Statistic Anderson-Darling GOF Test

5% A-D Critical Value Detected data appear Gamma Distributed at 5% Significance Level

K-S Test Statistic Kolmogrov-Smirnoff GOF

5% K-S Critical Value Detected data appear Gamma Distributed at 5% Significance Level

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Gamma Kaplan-Meier (KM) Statistics



1816

1817

1818

1819

1820

1821

1822

1823

1824

1825

1826

1827

1828

1829

1830

1831

1832

1833

1834

1835

1836

1837

1838

1839

1840

1841

1842

1843

1844

1845

1846

1847

1848

1849

1850

1851

1852

1853

1854

1855

1856

1857

1858

1859

1860

1861

1862

1863

1864

1865

1866

1867

1868

1869

1870

A B C D E F G H I J K L
      6.189    185.7

   155.1    151.7

      5.829       5.961

      1.371       4.842

     10.1       4.7

      2.075       0.429

      5.586       4.513

      0.867       1.073

   167.6    135.4

      4.842       2.279

     0.0324

   109.5    106.6

      5.987       6.147

      0.988

      0.874

     0.0875

      0.237

      4.886       1.511

      2.002       0.404

      5.797       5.721

      5.921       6.052

      6.083

      1.503       6.057

      0.407       1.975

      0.109

      4.811       1.457

      2.134       0.548

      5.781       6.807

      5.795       5.727

k hat (KM) nu hat (KM)

Approximate Chi Square Value (185.66, α) Adjusted Chi Square Value (185.66, β)

   95% Gamma Approximate KM-UCL (use when n>=50)    95% Gamma Adjusted KM-UCL (use when n<50)

Gamma ROS Statistics using Imputed  Non-Detects

GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1

For such situations, GROS method tends to yield inflated values of UCLs and BTVs

For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates

Minimum Mean

Maximum Median

SD CV

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Adjusted Level of Significance (β)

Approximate Chi Square Value (135.39, α) Adjusted Chi Square Value (135.39, β)

   95% Gamma Approximate UCL (use when n>=50)    95% Gamma Adjusted UCL (use when n<50)

Lognormal GOF Test on Detected Observations Only

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Detected Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Detected Data appear Lognormal at 5% Significance Level

Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects

Mean in Original Scale Mean in Log Scale

SD in Original Scale SD in Log Scale

   95% t UCL (assumes normality of ROS data)    95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL    95% Bootstrap t UCL

   95% H-UCL (Log ROS)

UCLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distributed

KM Mean (logged)    95% H-UCL (KM -Log)

KM SD (logged)    95% Critical H Value (KM-Log)

KM Standard Error of Mean (logged)

DL/2 Statistics

DL/2 Normal DL/2 Log-Transformed

Mean in Original Scale Mean in Log Scale

SD in Original Scale SD in Log Scale

   95% t UCL (Assumes normality)    95% H-Stat UCL

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics

Detected Data appear Normal Distributed at 5% Significance Level

Suggested UCL to Use

95% KM (t) UCL 95% KM (Percentile Bootstrap) UCL

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).



1871

1872

1873

1874

1875

1876

1877

1878

1879

1880

1881

1882

1883

1884

1885

1886

1887

1888

1889

1890

1891

1892

1893

1894

1895

1896

1897

1898

1899

1900

1901

1902

1903

1904

1905

1906

1907

1908

1909

1910

1911

1912

1913

1914

1915

1916

1917

1918

1919

1920

1921

1922

1923

1924

1925

A B C D E F G H I J K L

     15      15

     11       4

     11       4

     0.071      0.0388

      1.2       0.4

      0.163      26.67%

      0.405       0.404

      0.225       0.997

      1.329       0.467

    -1.345       0.992

      0.788

      0.85

      0.258

      0.267

      0.329      0.0971

      0.356       0.487

      0.5       0.485

      0.488       0.635

      0.62       0.752

      0.935       1.295

      0.42

      0.746

      0.171

      0.261

      1.273       0.987

      0.318       0.411

     28.01      21.7

      0.405       0.408

      0.85      25.51

     15      14.02

      0.559       0.598

     0.01       0.319

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

Phenanthrene

General Statistics

Total Number of Observations Number of Distinct Observations

Number of Detects Number of Non-Detects

Number of Distinct Detects Number of Distinct Non-Detects

Minimum Detect Minimum Non-Detect

Maximum Detect Maximum Non-Detect

Variance Detects Percent Non-Detects

Mean Detects SD Detects

Median Detects CV Detects

Skewness Detects Kurtosis Detects

Mean of Logged Detects SD of Logged Detects

Normal GOF Test on Detects Only

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Detected Data Not Normal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Detected Data appear Normal at 5% Significance Level

Detected Data appear Approximate Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs

Mean Standard Error of Mean

SD    95% KM (BCA) UCL

95% KM (t) UCL 95% KM (Percentile Bootstrap) UCL

   95% KM (z) UCL    95% KM Bootstrap t UCL

90% KM Chebyshev UCL 95% KM Chebyshev UCL

97.5% KM Chebyshev UCL 99% KM Chebyshev UCL

Gamma GOF Tests on Detected Observations Only

A-D Test Statistic Anderson-Darling GOF Test

5% A-D Critical Value Detected data appear Gamma Distributed at 5% Significance Level

K-S Test Statistic Kolmogrov-Smirnoff GOF

5% K-S Critical Value Detected data appear Gamma Distributed at 5% Significance Level

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Gamma Kaplan-Meier (KM) Statistics

k hat (KM) nu hat (KM)

Approximate Chi Square Value (25.51, α) Adjusted Chi Square Value (25.51, β)

   95% Gamma Approximate KM-UCL (use when n>=50)    95% Gamma Adjusted KM-UCL (use when n<50)

Gamma ROS Statistics using Imputed  Non-Detects

GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1

For such situations, GROS method tends to yield inflated values of UCLs and BTVs

For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates

Minimum Mean



1926

1927

1928

1929

1930

1931

1932

1933

1934

1935

1936

1937

1938

1939

1940

1941

1942

1943

1944

1945

1946

1947

1948

1949

1950

1951

1952

1953

1954

1955

1956

1957

1958

1959

1960

1961

1962

1963

1964

1965

1966

1967

1968

1969

1970

1971

1972

1973

1974

1975

1976

1977

1978

1979

1980

A B C D E F G H I J K L
      1.2       0.15

      0.373       1.17

      0.965       0.816

      0.331       0.391

     28.94      24.48

      0.319       0.353

     0.0324

     14.22      13.26

      0.549       0.589

      0.941

      0.85

      0.109

      0.267

      0.324     -1.646

      0.37       1.053

      0.492       0.495

      0.522       0.652

      0.744

    -1.627       0.688

      1.009       2.759

      0.288

      0.337     -1.58

      0.363       1.071

      0.502       0.828

      0.5       0.485

     15      14

     13       2

     13       2

     0.0375       0.39

      1.8       0.4

Maximum Median

SD CV

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Adjusted Level of Significance (β)

Approximate Chi Square Value (24.48, α) Adjusted Chi Square Value (24.48, β)

   95% Gamma Approximate UCL (use when n>=50)    95% Gamma Adjusted UCL (use when n<50)

Lognormal GOF Test on Detected Observations Only

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Detected Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Detected Data appear Lognormal at 5% Significance Level

Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects

Mean in Original Scale Mean in Log Scale

SD in Original Scale SD in Log Scale

   95% t UCL (assumes normality of ROS data)    95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL    95% Bootstrap t UCL

   95% H-UCL (Log ROS)

UCLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distributed

KM Mean (logged)    95% H-UCL (KM -Log)

KM SD (logged)    95% Critical H Value (KM-Log)

KM Standard Error of Mean (logged)

DL/2 Statistics

DL/2 Normal DL/2 Log-Transformed

Mean in Original Scale Mean in Log Scale

SD in Original Scale SD in Log Scale

   95% t UCL (Assumes normality)    95% H-Stat UCL

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics

Detected Data appear Approximate Normal Distributed at 5% Significance Level

Suggested UCL to Use

95% KM (t) UCL 95% KM (Percentile Bootstrap) UCL

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

Pyrene

General Statistics

Total Number of Observations Number of Distinct Observations

Number of Detects Number of Non-Detects

Number of Distinct Detects Number of Distinct Non-Detects

Minimum Detect Minimum Non-Detect

Maximum Detect Maximum Non-Detect



1981

1982

1983

1984

1985

1986

1987

1988

1989

1990

1991

1992

1993

1994

1995

1996

1997

1998

1999

2000

2001

2002

2003

2004

2005

2006

2007

2008

2009

2010

2011

2012

2013

2014

2015

2016

2017

2018

2019

2020

2021

2022

2023

2024

2025

2026

2027

2028

2029

2030

2031

2032

2033

2034

2035

A B C D E F G H I J K L
      0.365      13.33%

      0.547       0.604

      0.244       1.105

      1.331       0.248

    -1.201       1.203

      0.758

      0.866

      0.295

      0.246

      0.499       0.15

      0.555       0.73

      0.763       0.766

      0.745       0.868

      0.948       1.151

      1.433       1.988

      0.522

      0.759

      0.178

      0.243

      0.97       0.797

      0.564       0.686

     25.21      20.73

      0.547       0.612

      0.81      24.3

     14.07      13.12

      0.862       0.925

     0.0375       0.495

      1.8       0.243

      0.575       1.162

      0.992       0.838

      0.499       0.591

     29.76      25.14

      0.495       0.541

     0.0324

     14.72      13.75

      0.846       0.906

Variance Detects Percent Non-Detects

Mean Detects SD Detects

Median Detects CV Detects

Skewness Detects Kurtosis Detects

Mean of Logged Detects SD of Logged Detects

Normal GOF Test on Detects Only

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Detected Data Not Normal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Detected Data Not Normal at 5% Significance Level

Detected Data Not Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs

Mean Standard Error of Mean

SD    95% KM (BCA) UCL

   95% KM (t) UCL    95% KM (Percentile Bootstrap) UCL

   95% KM (z) UCL    95% KM Bootstrap t UCL

90% KM Chebyshev UCL 95% KM Chebyshev UCL

97.5% KM Chebyshev UCL 99% KM Chebyshev UCL

Gamma GOF Tests on Detected Observations Only

A-D Test Statistic Anderson-Darling GOF Test

5% A-D Critical Value Detected data appear Gamma Distributed at 5% Significance Level

K-S Test Statistic Kolmogrov-Smirnoff GOF

5% K-S Critical Value Detected data appear Gamma Distributed at 5% Significance Level

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Gamma Kaplan-Meier (KM) Statistics

k hat (KM) nu hat (KM)

Approximate Chi Square Value (24.30, α) Adjusted Chi Square Value (24.30, β)

95% Gamma Approximate KM-UCL (use when n>=50) 95% Gamma Adjusted KM-UCL (use when n<50)

Gamma ROS Statistics using Imputed  Non-Detects

GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1

For such situations, GROS method tends to yield inflated values of UCLs and BTVs

For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates

Minimum Mean

Maximum Median

SD CV

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Adjusted Level of Significance (β)

Approximate Chi Square Value (25.14, α) Adjusted Chi Square Value (25.14, β)

95% Gamma Approximate UCL (use when n>=50) 95% Gamma Adjusted UCL (use when n<50)



2036

2037

2038

2039

2040

2041

2042

2043

2044

2045

2046

2047

2048

2049

2050

2051

2052

2053

2054

2055

2056

2057

2058

2059

2060

2061

2062

2063

2064

2065

2066

2067

2068

2069

2070

2071

2072

2073

2074

2075

2076

2077

2078

2079

2080

2081

2082

2083

2084

2085

2086

2087

2088

2089

2090
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      0.943

      0.866

      0.146

      0.246

      0.496     -1.282

      0.575       1.134

      0.757       0.762

      0.78       0.844

      1.297

    -1.292       1.287

      1.135       2.965

      0.316

      0.5     -1.257

      0.573       1.124

      0.76       1.295

      1.151       0.906

      0.925

     15      15

      0

      3.01      15.18

     24.1      17.2

      6.171       1.593

      0.407     -0.677

      0.943

      0.881

      0.162

      0.229

Lognormal GOF Test on Detected Observations Only

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Detected Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Detected Data appear Lognormal at 5% Significance Level

Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects

Mean in Original Scale Mean in Log Scale

SD in Original Scale SD in Log Scale

   95% t UCL (assumes normality of ROS data)    95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL    95% Bootstrap t UCL

   95% H-UCL (Log ROS)

UCLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distributed

KM Mean (logged)    95% H-UCL (KM -Log)

KM SD (logged)    95% Critical H Value (KM-Log)

KM Standard Error of Mean (logged)

DL/2 Statistics

DL/2 Normal DL/2 Log-Transformed

Mean in Original Scale Mean in Log Scale

SD in Original Scale SD in Log Scale

   95% t UCL (Assumes normality)    95% H-Stat UCL

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics

Detected Data appear Gamma Distributed at 5% Significance Level

Suggested UCL to Use

95% KM (Chebyshev) UCL 95% GROS Adjusted Gamma UCL

95% Adjusted Gamma KM-UCL

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

Vanadium

General Statistics

Total Number of Observations Number of Distinct Observations

Number of Missing Observations

Minimum Mean

Maximum Median

SD Std. Error of Mean

Coefficient of Variation Skewness

Normal GOF Test

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Data appear Normal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Data appear Normal at 5% Significance Level

Data appear Normal at 5% Significance Level



2091

2092

2093

2094

2095

2096

2097

2098

2099

2100

2101

2102

2103

2104

2105

2106

2107

2108

2109

2110

2111

2112

2113

2114

2115

2116

2117

2118

2119

2120

2121

2122

2123

2124

2125

2126

2127

2128

2129

2130

2131

2132

2133

2134

2135

2136

2137

2138

2139

2140

2141

2142

2143

2144

2145

A B C D E F G H I J K L

     17.99      17.5

     17.94

      0.849

      0.74

      0.207

      0.222

      4.184       3.391

      3.629       4.476

   125.5    101.7

     15.18       8.243

     79.47

     0.0324      77.05

     19.44      20.05

      0.805

      0.881

      0.217

      0.229

      1.102       2.596

      3.182       0.593

     22.55      23.3

     26.72      31.45

     40.76

     17.8      17.99

     17.74      17.64

     17.52      17.64

     17.47

     19.96      22.13

     25.13      31.04

     17.99

Assuming Normal Distribution

   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL    95% Adjusted-CLT UCL (Chen-1995)

   95% Modified-t UCL (Johnson-1978)

Gamma GOF Test

A-D Test Statistic Anderson-Darling Gamma GOF Test

5% A-D Critical Value Data Not Gamma Distributed at 5% Significance Level

K-S Test Statistic Kolmogrov-Smirnoff Gamma GOF Test

5% K-S Critical Value Detected data appear Gamma Distributed at 5% Significance Level

Detected data follow Appr. Gamma Distribution at 5% Significance Level

Gamma Statistics

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Approximate Chi Square Value (0.05)

Adjusted Level of Significance Adjusted Chi Square Value

Assuming Gamma Distribution

   95% Approximate Gamma UCL (use when n>=50))    95% Adjusted Gamma UCL (use when n<50)

Lognormal GOF Test

Shapiro Wilk Test Statistic Shapiro Wilk Lognormal GOF Test

5% Shapiro Wilk Critical Value Data Not Lognormal at 5% Significance Level

Lilliefors Test Statistic Lilliefors Lognormal GOF Test

5% Lilliefors Critical Value Data appear Lognormal at 5% Significance Level

Data appear Approximate Lognormal at 5% Significance Level

Lognormal Statistics

Minimum of Logged Data Mean of logged Data

Maximum of Logged Data SD of logged Data

Assuming Lognormal Distribution

   95% H-UCL    90% Chebyshev (MVUE) UCL

   95% Chebyshev (MVUE) UCL  97.5% Chebyshev (MVUE) UCL

   99% Chebyshev (MVUE) UCL

Nonparametric Distribution Free UCL Statistics

Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

   95% CLT UCL    95% Jackknife UCL

   95% Standard Bootstrap UCL    95% Bootstrap-t UCL

   95% Hall's Bootstrap UCL    95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL

   90% Chebyshev(Mean, Sd) UCL    95% Chebyshev(Mean, Sd) UCL

 97.5% Chebyshev(Mean, Sd) UCL    99% Chebyshev(Mean, Sd) UCL

Suggested UCL to Use

95% Student's-t UCL

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.



2146

2147

2148

2149

2150

2151

2152

2153

2154

2155

2156

2157

2158

2159

2160

2161

2162

2163

2164

2165

2166

2167

2168

2169

2170

2171

2172

2173

2174

2175

2176

2177

2178

2179

2180

2181

2182

2183

2184

2185

2186

2187

2188

2189

2190

2191

2192

2193

2194

2195

2196

2197

2198

2199

2200

A B C D E F G H I J K L

     15      15

      0

     17.9      67.61

   148      55.9

     38.88      10.04

      0.575       1.186

      0.83

      0.881

      0.265

      0.229

     85.29      87.41

     85.8

      0.719

      0.742

      0.197

      0.223

      3.556       2.889

     19.01      23.4

   106.7      86.68

     67.61      39.77

     66.22

     0.0324      64.02

     88.5      91.54

      0.92

      0.881

      0.192

      0.229

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

For additional insight the user may want to consult a statistician.

Note: For highly negatively-skewed data, confidence limits (e.g., Chen, Johnson, Lognormal, and Gamma) may not be

reliable.  Chen's and Johnson's methods provide adjustments for positvely skewed data sets.

Zinc

General Statistics

Total Number of Observations Number of Distinct Observations

Number of Missing Observations

Minimum Mean

Maximum Median

SD Std. Error of Mean

Coefficient of Variation Skewness

Normal GOF Test

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Data Not Normal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Data Not Normal at 5% Significance Level

Data Not Normal at 5% Significance Level

Assuming Normal Distribution

   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL    95% Adjusted-CLT UCL (Chen-1995)

   95% Modified-t UCL (Johnson-1978)

Gamma GOF Test

A-D Test Statistic Anderson-Darling Gamma GOF Test

5% A-D Critical Value Detected data appear Gamma Distributed at 5% Significance Level

K-S Test Statistic Kolmogrov-Smirnoff Gamma GOF Test

5% K-S Critical Value Detected data appear Gamma Distributed at 5% Significance Level

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Approximate Chi Square Value (0.05)

Adjusted Level of Significance Adjusted Chi Square Value

Assuming Gamma Distribution

   95% Approximate Gamma UCL (use when n>=50)    95% Adjusted Gamma UCL (use when n<50)

Lognormal GOF Test

Shapiro Wilk Test Statistic Shapiro Wilk Lognormal GOF Test

5% Shapiro Wilk Critical Value Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic Lilliefors Lognormal GOF Test

5% Lilliefors Critical Value Data appear Lognormal at 5% Significance Level

Data appear Lognormal at 5% Significance Level



2201

2202

2203

2204

2205

2206

2207

2208

2209

2210

2211

2212

2213

2214

2215

2216

2217

2218

2219

2220

2221

2222

2223

2224

2225

2226

2227

2228

A B C D E F G H I J K L

      2.885       4.067

      4.997       0.571

     95.26      98.95

   113    132.6

   171

     84.12      85.29

     83.24      90.21

     89.72      84.93

     86.33

     97.73    111.4

   130.3    167.5

     91.54

Lognormal Statistics

Minimum of Logged Data Mean of logged Data

Maximum of Logged Data SD of logged Data

Assuming Lognormal Distribution

   95% H-UCL    90% Chebyshev (MVUE) UCL

   95% Chebyshev (MVUE) UCL  97.5% Chebyshev (MVUE) UCL

   99% Chebyshev (MVUE) UCL

Nonparametric Distribution Free UCL Statistics

Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

   95% CLT UCL    95% Jackknife UCL

   95% Standard Bootstrap UCL    95% Bootstrap-t UCL

   95% Hall's Bootstrap UCL    95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL

   90% Chebyshev(Mean, Sd) UCL    95% Chebyshev(Mean, Sd) UCL

 97.5% Chebyshev(Mean, Sd) UCL    99% Chebyshev(Mean, Sd) UCL

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

For additional insight the user may want to consult a statistician.

Suggested UCL to Use

95% Adjusted Gamma UCL

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.
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A B C D E F G H I J K L

     19      16

      5      14

      5      11

     0.0176      0.0358

      0.18       0.44

    0.00442      73.68%

     0.0831      0.0665

     0.061       0.8

      0.809     -0.747

    -2.795       0.926

      0.927

      0.762

      0.23

      0.396

     0.0502      0.0173

     0.0504      0.0855

     0.0803      0.0815

     0.0788      0.0931

      0.102       0.126

      0.158       0.223

      0.2

      0.685

      0.179

      0.361

      1.776       0.844

     0.0468      0.0984

     17.76       8.438

     0.0831      0.0904

      0.992      37.71

     24.65      23.72

     0.0769      0.0799

UCL Statistics for Data Sets with Non-Detects

User Selected Options

Date/Time of Computation   2/5/2015 10:41:27 AM

From File   ProUCLinput_16-026(c)_0-10.xls

Full Precision   OFF

Confidence Coefficient   95%

Number of Bootstrap Operations   2000

Acenaphthene

General Statistics

Total Number of Observations Number of Distinct Observations

Number of Detects Number of Non-Detects

Number of Distinct Detects Number of Distinct Non-Detects

Minimum Detect Minimum Non-Detect

Maximum Detect Maximum Non-Detect

Variance Detects Percent Non-Detects

Mean Detects SD Detects

Median Detects CV Detects

Skewness Detects Kurtosis Detects

Mean of Logged Detects SD of Logged Detects

Normal GOF Test on Detects Only

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Detected Data appear Normal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Detected Data appear Normal at 5% Significance Level

Detected Data appear Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs

Mean Standard Error of Mean

SD    95% KM (BCA) UCL

95% KM (t) UCL 95% KM (Percentile Bootstrap) UCL

   95% KM (z) UCL    95% KM Bootstrap t UCL

90% KM Chebyshev UCL 95% KM Chebyshev UCL

97.5% KM Chebyshev UCL 99% KM Chebyshev UCL

Gamma GOF Tests on Detected Observations Only

A-D Test Statistic Anderson-Darling GOF Test

5% A-D Critical Value Detected data appear Gamma Distributed at 5% Significance Level

K-S Test Statistic Kolmogrov-Smirnoff GOF

5% K-S Critical Value Detected data appear Gamma Distributed at 5% Significance Level

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Gamma Kaplan-Meier (KM) Statistics

k hat (KM) nu hat (KM)

Approximate Chi Square Value (37.71, α) Adjusted Chi Square Value (37.71, β)

   95% Gamma Approximate KM-UCL (use when n>=50)    95% Gamma Adjusted KM-UCL (use when n<50)
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82
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96
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A B C D E F G H I J K L

     0.01      0.0403

      0.18      0.0312

     0.0435       1.079

      1.392       1.208

     0.029      0.0334

     52.91      45.89

     0.0403      0.0367

     0.0369

     31.34      30.29

     0.059      0.0611

      0.977

      0.762

      0.167

      0.396

     0.043     -3.404

     0.041       0.659

     0.0593      0.0592

     0.0629      0.0873

     0.0579

    -3.363      0.0741

      0.8       2.342

      0.299

      0.109     -2.681

     0.0842       1.106

      0.143       0.259

     0.0803      0.0815

Gamma ROS Statistics using Imputed  Non-Detects

GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1

For such situations, GROS method tends to yield inflated values of UCLs and BTVs

For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates

Minimum Mean

Maximum Median

SD CV

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Adjusted Level of Significance (β)

Approximate Chi Square Value (45.89, α) Adjusted Chi Square Value (45.89, β)

   95% Gamma Approximate UCL (use when n>=50)    95% Gamma Adjusted UCL (use when n<50)

Lognormal GOF Test on Detected Observations Only

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Detected Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Detected Data appear Lognormal at 5% Significance Level

Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects

Mean in Original Scale Mean in Log Scale

SD in Original Scale SD in Log Scale

   95% t UCL (assumes normality of ROS data)    95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL    95% Bootstrap t UCL

   95% H-UCL (Log ROS)

UCLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distributed

KM Mean (logged)    95% H-UCL (KM -Log)

KM SD (logged)    95% Critical H Value (KM-Log)

KM Standard Error of Mean (logged)

DL/2 Statistics

DL/2 Normal DL/2 Log-Transformed

Mean in Original Scale Mean in Log Scale

SD in Original Scale SD in Log Scale

   95% t UCL (Assumes normality)    95% H-Stat UCL

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics

Detected Data appear Normal Distributed at 5% Significance Level

Suggested UCL to Use

95% KM (t) UCL 95% KM (Percentile Bootstrap) UCL

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

Anthracene
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A B C D E F G H I J K L

     19      16

      7      12

      7       9

     0.0122      0.0358

      0.5       0.4

     0.0283      63.16%

      0.14       0.168

     0.07       1.202

      2.105       4.62

    -2.511       1.16

      0.734

      0.803

      0.308

      0.335

     0.0729      0.0299

      0.113       0.134

      0.125       0.127

      0.122       0.188

      0.163       0.203

      0.259       0.37

      0.318

      0.727

      0.211

      0.319

      1.052       0.696

      0.133       0.201

     14.73       9.748

      0.14       0.168

      0.415      15.76

      7.795       7.308

      0.147       0.157

     0.01      0.0627

      0.5      0.01

      0.115       1.841

      0.686       0.612

General Statistics

Total Number of Observations Number of Distinct Observations

Number of Detects Number of Non-Detects

Number of Distinct Detects Number of Distinct Non-Detects

Minimum Detect Minimum Non-Detect

Maximum Detect Maximum Non-Detect

Variance Detects Percent Non-Detects

Mean Detects SD Detects

Median Detects CV Detects

Skewness Detects Kurtosis Detects

Mean of Logged Detects SD of Logged Detects

Normal GOF Test on Detects Only

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Detected Data Not Normal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Detected Data appear Normal at 5% Significance Level

Detected Data appear Approximate Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs

Mean Standard Error of Mean

SD    95% KM (BCA) UCL

95% KM (t) UCL 95% KM (Percentile Bootstrap) UCL

   95% KM (z) UCL    95% KM Bootstrap t UCL

90% KM Chebyshev UCL 95% KM Chebyshev UCL

97.5% KM Chebyshev UCL 99% KM Chebyshev UCL

Gamma GOF Tests on Detected Observations Only

A-D Test Statistic Anderson-Darling GOF Test

5% A-D Critical Value Detected data appear Gamma Distributed at 5% Significance Level

K-S Test Statistic Kolmogrov-Smirnoff GOF

5% K-S Critical Value Detected data appear Gamma Distributed at 5% Significance Level

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Gamma Kaplan-Meier (KM) Statistics

k hat (KM) nu hat (KM)

Approximate Chi Square Value (15.76, α) Adjusted Chi Square Value (15.76, β)

   95% Gamma Approximate KM-UCL (use when n>=50)    95% Gamma Adjusted KM-UCL (use when n<50)

Gamma ROS Statistics using Imputed  Non-Detects

GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1

For such situations, GROS method tends to yield inflated values of UCLs and BTVs

For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates

Minimum Mean

Maximum Median

SD CV

k hat (MLE) k star (bias corrected MLE)
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205

206

207

208

209

210

211

212

213

214

215

216

217

218

219

220

A B C D E F G H I J K L
     0.0914       0.102

     26.05      23.27

     0.0627      0.0801

     0.0369

     13.3      12.64

      0.11       0.115

      0.978

      0.803

      0.171

      0.335

     0.0666     -3.389

      0.114       1.064

      0.112       0.113

      0.14       0.242

      0.117

    -3.388       0.146

      1.167       2.856

      0.348

      0.126     -2.582

      0.119       1.144

      0.174       0.312

      0.125       0.127

     19      18

      0

     31.2    228.3

   633    183

   163.2      37.45

      0.715       1.377

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Adjusted Level of Significance (β)

Approximate Chi Square Value (23.27, α) Adjusted Chi Square Value (23.27, β)

   95% Gamma Approximate UCL (use when n>=50)    95% Gamma Adjusted UCL (use when n<50)

Lognormal GOF Test on Detected Observations Only

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Detected Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Detected Data appear Lognormal at 5% Significance Level

Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects

Mean in Original Scale Mean in Log Scale

SD in Original Scale SD in Log Scale

   95% t UCL (assumes normality of ROS data)    95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL    95% Bootstrap t UCL

   95% H-UCL (Log ROS)

UCLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distributed

KM Mean (logged)    95% H-UCL (KM -Log)

KM SD (logged)    95% Critical H Value (KM-Log)

KM Standard Error of Mean (logged)

DL/2 Statistics

DL/2 Normal DL/2 Log-Transformed

Mean in Original Scale Mean in Log Scale

SD in Original Scale SD in Log Scale

   95% t UCL (Assumes normality)    95% H-Stat UCL

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics

Detected Data appear Approximate Normal Distributed at 5% Significance Level

Suggested UCL to Use

95% KM (t) UCL 95% KM (Percentile Bootstrap) UCL

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

Barium

General Statistics

Total Number of Observations Number of Distinct Observations

Number of Missing Observations

Minimum Mean

Maximum Median

SD Std. Error of Mean

Coefficient of Variation Skewness
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243
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274
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A B C D E F G H I J K L

      0.845

      0.901

      0.227

      0.203

   293.3    302.6

   295.2

      0.488

      0.751

      0.14

      0.201

      2.155       1.85

   106    123.4

     81.88      70.29

   228.3    167.9

     51.99

     0.0369      50.61

   308.7    317.1

      0.934

      0.901

      0.178

      0.203

      3.44       5.181

      6.45       0.775

   366.1    370.6

   431.8    516.8

   683.7

   289.9    293.3

   289.8    323.9

   323.1    291.7

   303.8

   340.7    391.6

Normal GOF Test

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Data Not Normal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Data Not Normal at 5% Significance Level

Data Not Normal at 5% Significance Level

Assuming Normal Distribution

   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL    95% Adjusted-CLT UCL (Chen-1995)

   95% Modified-t UCL (Johnson-1978)

Gamma GOF Test

A-D Test Statistic Anderson-Darling Gamma GOF Test

5% A-D Critical Value Detected data appear Gamma Distributed at 5% Significance Level

K-S Test Statistic Kolmogrov-Smirnoff Gamma GOF Test

5% K-S Critical Value Detected data appear Gamma Distributed at 5% Significance Level

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Approximate Chi Square Value (0.05)

Adjusted Level of Significance Adjusted Chi Square Value

Assuming Gamma Distribution

   95% Approximate Gamma UCL (use when n>=50)    95% Adjusted Gamma UCL (use when n<50)

Lognormal GOF Test

Shapiro Wilk Test Statistic Shapiro Wilk Lognormal GOF Test

5% Shapiro Wilk Critical Value Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic Lilliefors Lognormal GOF Test

5% Lilliefors Critical Value Data appear Lognormal at 5% Significance Level

Data appear Lognormal at 5% Significance Level

Lognormal Statistics

Minimum of Logged Data Mean of logged Data

Maximum of Logged Data SD of logged Data

Assuming Lognormal Distribution

   95% H-UCL    90% Chebyshev (MVUE) UCL

   95% Chebyshev (MVUE) UCL  97.5% Chebyshev (MVUE) UCL

   99% Chebyshev (MVUE) UCL

Nonparametric Distribution Free UCL Statistics

Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

   95% CLT UCL    95% Jackknife UCL

   95% Standard Bootstrap UCL    95% Bootstrap-t UCL

   95% Hall's Bootstrap UCL    95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL

   90% Chebyshev(Mean, Sd) UCL    95% Chebyshev(Mean, Sd) UCL



276

277

278

279

280

281

282

283

284

285

286

287

288

289

290

291

292

293

294

295

296

297

298

299

300

301

302

303

304

305

306

307

308

309

310

311

312

313

314

315

316

317

318

319

320

321

322

323

324

325

326

327

328

329

330

A B C D E F G H I J K L
   462.2    600.9

   317.1

     19      18

     10       9

     10       8

     0.0201      0.0358

      0.72       0.4

     0.0547      47.37%

      0.236       0.234

      0.125       0.991

      1.392       0.878

    -1.901       1.061

      0.811

      0.842

      0.259

      0.28

      0.154      0.0479

      0.19       0.247

      0.237       0.237

      0.232       0.274

      0.297       0.362

      0.453       0.63

      0.321

      0.744

      0.187

      0.273

      1.235       0.931

      0.191       0.253

     24.71      18.63

      0.236       0.244

      0.651      24.75

     14.42      13.73

 97.5% Chebyshev(Mean, Sd) UCL    99% Chebyshev(Mean, Sd) UCL

Suggested UCL to Use

95% Adjusted Gamma UCL

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

For additional insight the user may want to consult a statistician.

Benzo(a)anthracene

General Statistics

Total Number of Observations Number of Distinct Observations

Number of Detects Number of Non-Detects

Number of Distinct Detects Number of Distinct Non-Detects

Minimum Detect Minimum Non-Detect

Maximum Detect Maximum Non-Detect

Variance Detects Percent Non-Detects

Mean Detects SD Detects

Median Detects CV Detects

Skewness Detects Kurtosis Detects

Mean of Logged Detects SD of Logged Detects

Normal GOF Test on Detects Only

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Detected Data Not Normal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Detected Data appear Normal at 5% Significance Level

Detected Data appear Approximate Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs

Mean Standard Error of Mean

SD    95% KM (BCA) UCL

95% KM (t) UCL 95% KM (Percentile Bootstrap) UCL

   95% KM (z) UCL    95% KM Bootstrap t UCL

90% KM Chebyshev UCL 95% KM Chebyshev UCL

97.5% KM Chebyshev UCL 99% KM Chebyshev UCL

Gamma GOF Tests on Detected Observations Only

A-D Test Statistic Anderson-Darling GOF Test

5% A-D Critical Value Detected data appear Gamma Distributed at 5% Significance Level

K-S Test Statistic Kolmogrov-Smirnoff GOF

5% K-S Critical Value Detected data appear Gamma Distributed at 5% Significance Level

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Gamma Kaplan-Meier (KM) Statistics

k hat (KM) nu hat (KM)

Approximate Chi Square Value (24.75, α) Adjusted Chi Square Value (24.75, β)
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332

333

334

335

336

337
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341
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343

344

345

346

347

348

349

350

351

352

353

354

355

356

357

358

359

360

361

362

363

364

365

366

367

368

369

370

371

372

373

374

375

376

377

378

379

380

381

382

383

384

385

A B C D E F G H I J K L
      0.264       0.277

     0.01       0.142

      0.72      0.068

      0.196       1.385

      0.72       0.642

      0.197       0.221

     27.37      24.38

      0.142       0.177

     0.0369

     14.14      13.46

      0.244       0.257

      0.966

      0.842

      0.129

      0.28

      0.147     -2.51

      0.192       1.073

      0.224       0.222

      0.25       0.319

      0.288

    -2.563       0.355

      1.194       2.897

      0.324

      0.178     -2.272

      0.187       1.178

      0.253       0.458

      0.237       0.237

   95% Gamma Approximate KM-UCL (use when n>=50)    95% Gamma Adjusted KM-UCL (use when n<50)

Gamma ROS Statistics using Imputed  Non-Detects

GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1

For such situations, GROS method tends to yield inflated values of UCLs and BTVs

For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates

Minimum Mean

Maximum Median

SD CV

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Adjusted Level of Significance (β)

Approximate Chi Square Value (24.38, α) Adjusted Chi Square Value (24.38, β)

   95% Gamma Approximate UCL (use when n>=50)    95% Gamma Adjusted UCL (use when n<50)

Lognormal GOF Test on Detected Observations Only

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Detected Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Detected Data appear Lognormal at 5% Significance Level

Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects

Mean in Original Scale Mean in Log Scale

SD in Original Scale SD in Log Scale

   95% t UCL (assumes normality of ROS data)    95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL    95% Bootstrap t UCL

   95% H-UCL (Log ROS)

UCLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distributed

KM Mean (logged)    95% H-UCL (KM -Log)

KM SD (logged)    95% Critical H Value (KM-Log)

KM Standard Error of Mean (logged)

DL/2 Statistics

DL/2 Normal DL/2 Log-Transformed

Mean in Original Scale Mean in Log Scale

SD in Original Scale SD in Log Scale

   95% t UCL (Assumes normality)    95% H-Stat UCL

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics

Detected Data appear Approximate Normal Distributed at 5% Significance Level

Suggested UCL to Use

95% KM (t) UCL 95% KM (Percentile Bootstrap) UCL

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.
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387

388
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400

401

402

403

404
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406

407

408

409

410

411

412

413

414

415

416

417

418

419

420

421

422

423

424

425

426

427

428

429

430

431

432

433

434

435

436

437

438

439

440

A B C D E F G H I J K L

     19      17

     11       8

     11       7

     0.0171      0.0358

      0.74       0.4

     0.0599      42.11%

      0.232       0.245

      0.1       1.053

      1.38       0.651

    -1.97       1.103

      0.777

      0.85

      0.313

      0.267

      0.155      0.0498

      0.203       0.243

      0.241       0.244

      0.236       0.296

      0.304       0.371

      0.465       0.65

      0.547

      0.749

      0.253

      0.262

      1.116       0.873

      0.208       0.266

     24.56      19.2

      0.232       0.249

      0.577      21.93

     12.29      11.66

      0.276       0.291

     0.01       0.147

      0.74      0.084

      0.211       1.438

Benzo(a)pyrene

General Statistics

Total Number of Observations Number of Distinct Observations

Number of Detects Number of Non-Detects

Number of Distinct Detects Number of Distinct Non-Detects

Minimum Detect Minimum Non-Detect

Maximum Detect Maximum Non-Detect

Variance Detects Percent Non-Detects

Mean Detects SD Detects

Median Detects CV Detects

Skewness Detects Kurtosis Detects

Mean of Logged Detects SD of Logged Detects

Normal GOF Test on Detects Only

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Detected Data Not Normal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Detected Data Not Normal at 5% Significance Level

Detected Data Not Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs

Mean Standard Error of Mean

SD 95% KM (BCA) UCL

   95% KM (t) UCL    95% KM (Percentile Bootstrap) UCL

   95% KM (z) UCL    95% KM Bootstrap t UCL

90% KM Chebyshev UCL 95% KM Chebyshev UCL

97.5% KM Chebyshev UCL 99% KM Chebyshev UCL

Gamma GOF Tests on Detected Observations Only

A-D Test Statistic Anderson-Darling GOF Test

5% A-D Critical Value Detected data appear Gamma Distributed at 5% Significance Level

K-S Test Statistic Kolmogrov-Smirnoff GOF

5% K-S Critical Value Detected data appear Gamma Distributed at 5% Significance Level

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Gamma Kaplan-Meier (KM) Statistics

k hat (KM) nu hat (KM)

Approximate Chi Square Value (21.93, α) Adjusted Chi Square Value (21.93, β)

95% Gamma Approximate KM-UCL (use when n>=50) 95% Gamma Adjusted KM-UCL (use when n<50)

Gamma ROS Statistics using Imputed  Non-Detects

GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1

For such situations, GROS method tends to yield inflated values of UCLs and BTVs

For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates

Minimum Mean

Maximum Median

SD CV
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443

444

445

446

447

448

449

450

451

452

453

454

455

456

457

458

459

460

461

462

463

464

465

466

467

468

469

470

471

472

473

474

475

476

477

478

479

480

481

482

483

484

485

486

487

488

489

490

491

492

493

494

495

A B C D E F G H I J K L
      0.676       0.604

      0.217       0.242

     25.69      22.97

      0.147       0.188

     0.0369

     13.07      12.41

      0.258       0.271

      0.941

      0.85

      0.191

      0.267

      0.151     -2.571

      0.208       1.16

      0.234       0.233

      0.253       0.335

      0.326

    -2.626       0.377

      1.246       2.977

      0.323

      0.179     -2.323

      0.202       1.207

      0.259       0.466

      0.243       0.271

      0.291

     19      19

     13       6

     13       6

     0.0124      0.0358

      0.92       0.4

      0.118      31.58%

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Adjusted Level of Significance (β)

Approximate Chi Square Value (22.97, α) Adjusted Chi Square Value (22.97, β)

95% Gamma Approximate UCL (use when n>=50) 95% Gamma Adjusted UCL (use when n<50)

Lognormal GOF Test on Detected Observations Only

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Detected Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Detected Data appear Lognormal at 5% Significance Level

Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects

Mean in Original Scale Mean in Log Scale

SD in Original Scale SD in Log Scale

   95% t UCL (assumes normality of ROS data)    95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL    95% Bootstrap t UCL

   95% H-UCL (Log ROS)

UCLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distributed

KM Mean (logged)    95% H-UCL (KM -Log)

KM SD (logged)    95% Critical H Value (KM-Log)

KM Standard Error of Mean (logged)

DL/2 Statistics

DL/2 Normal DL/2 Log-Transformed

Mean in Original Scale Mean in Log Scale

SD in Original Scale SD in Log Scale

   95% t UCL (Assumes normality)    95% H-Stat UCL

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics

Detected Data appear Gamma Distributed at 5% Significance Level

Suggested UCL to Use

95% KM (BCA) UCL 95% GROS Adjusted Gamma UCL

95% Adjusted Gamma KM-UCL

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

Benzo(b)fluoranthene

General Statistics

Total Number of Observations Number of Distinct Observations

Number of Detects Number of Non-Detects

Number of Distinct Detects Number of Distinct Non-Detects

Minimum Detect Minimum Non-Detect

Maximum Detect Maximum Non-Detect

Variance Detects Percent Non-Detects
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500
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502

503

504

505
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507

508

509

510

511

512

513

514

515

516

517

518

519

520

521

522

523

524

525

526

527

528

529

530

531

532

533

534

535

536

537

538

539

540

541

542

543

544

545

546

547

548

549

550

A B C D E F G H I J K L
      0.314       0.343

      0.163       1.095

      1.227     -0.243

    -1.786       1.273

      0.734

      0.866

      0.333

      0.246

      0.235      0.0721

      0.299       0.372

      0.36       0.359

      0.353       0.404

      0.451       0.549

      0.685       0.952

      0.562

      0.761

      0.226

      0.244

      0.929       0.766

      0.338       0.41

     24.16      19.91

      0.314       0.358

      0.614      23.34

     13.35      12.69

      0.41       0.432

     0.01       0.228

      0.92      0.087

      0.309       1.358

      0.686       0.613

      0.332       0.372

     26.08      23.3

      0.228       0.291

     0.0369

     13.31      12.66

      0.399       0.419

Mean Detects SD Detects

Median Detects CV Detects

Skewness Detects Kurtosis Detects

Mean of Logged Detects SD of Logged Detects

Normal GOF Test on Detects Only

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Detected Data Not Normal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Detected Data Not Normal at 5% Significance Level

Detected Data Not Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs

Mean Standard Error of Mean

SD 95% KM (BCA) UCL

   95% KM (t) UCL    95% KM (Percentile Bootstrap) UCL

   95% KM (z) UCL    95% KM Bootstrap t UCL

90% KM Chebyshev UCL 95% KM Chebyshev UCL

97.5% KM Chebyshev UCL 99% KM Chebyshev UCL

Gamma GOF Tests on Detected Observations Only

A-D Test Statistic Anderson-Darling GOF Test

5% A-D Critical Value Detected data appear Gamma Distributed at 5% Significance Level

K-S Test Statistic Kolmogrov-Smirnoff GOF

5% K-S Critical Value Detected data appear Gamma Distributed at 5% Significance Level

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Gamma Kaplan-Meier (KM) Statistics

k hat (KM) nu hat (KM)

Approximate Chi Square Value (23.34, α) Adjusted Chi Square Value (23.34, β)

95% Gamma Approximate KM-UCL (use when n>=50) 95% Gamma Adjusted KM-UCL (use when n<50)

Gamma ROS Statistics using Imputed  Non-Detects

GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1

For such situations, GROS method tends to yield inflated values of UCLs and BTVs

For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates

Minimum Mean

Maximum Median

SD CV

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Adjusted Level of Significance (β)

Approximate Chi Square Value (23.30, α) Adjusted Chi Square Value (23.30, β)

95% Gamma Approximate UCL (use when n>=50) 95% Gamma Adjusted UCL (use when n<50)

Lognormal GOF Test on Detected Observations Only
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569
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574
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577
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579

580

581

582

583

584

585

586

587

588

589

590

591

592

593

594

595

596

597

598

599

600

601

602

603

604

605

A B C D E F G H I J K L
      0.936

      0.866

      0.153

      0.246

      0.23     -2.215

      0.308       1.267

      0.353       0.354

      0.381       0.404

      0.598

    -2.265       0.718

      1.359       3.156

      0.355

      0.248     -2.11

      0.302       1.33

      0.368       0.779

      0.372       0.419

      0.432

     19      18

      9      10

      9       9

     0.0151      0.0358

      0.43       0.4

     0.0183      52.63%

      0.145       0.135

     0.089       0.934

      1.378       1.343

    -2.342       1.019

      0.848

      0.829

      0.234

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Detected Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Detected Data appear Lognormal at 5% Significance Level

Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects

Mean in Original Scale Mean in Log Scale

SD in Original Scale SD in Log Scale

   95% t UCL (assumes normality of ROS data)    95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL    95% Bootstrap t UCL

   95% H-UCL (Log ROS)

UCLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distributed

KM Mean (logged)    95% H-UCL (KM -Log)

KM SD (logged)    95% Critical H Value (KM-Log)

KM Standard Error of Mean (logged)

DL/2 Statistics

DL/2 Normal DL/2 Log-Transformed

Mean in Original Scale Mean in Log Scale

SD in Original Scale SD in Log Scale

   95% t UCL (Assumes normality)    95% H-Stat UCL

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics

Detected Data appear Gamma Distributed at 5% Significance Level

Suggested UCL to Use

95% KM (BCA) UCL 95% GROS Adjusted Gamma UCL

95% Adjusted Gamma KM-UCL

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

Benzo(g,h,i)perylene

General Statistics

Total Number of Observations Number of Distinct Observations

Number of Detects Number of Non-Detects

Number of Distinct Detects Number of Distinct Non-Detects

Minimum Detect Minimum Non-Detect

Maximum Detect Maximum Non-Detect

Variance Detects Percent Non-Detects

Mean Detects SD Detects

Median Detects CV Detects

Skewness Detects Kurtosis Detects

Mean of Logged Detects SD of Logged Detects

Normal GOF Test on Detects Only

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Detected Data appear Normal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test
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      0.295

     0.0965      0.0303

      0.111       0.153

      0.149       0.151

      0.146       0.179

      0.187       0.229

      0.286       0.398

      0.243

      0.737

      0.168

      0.285

      1.357       0.979

      0.107       0.148

     24.43      17.62

      0.145       0.147

      0.75      28.5

     17.32      16.55

      0.159       0.166

     0.01      0.0867

      0.43      0.0483

      0.109       1.254

      0.917       0.807

     0.0945       0.107

     34.86      30.68

     0.0867      0.0964

     0.0369

     19.03      18.23

      0.14       0.146

      0.972

      0.829

      0.145

      0.295

     0.088     -2.923

      0.107       0.969

5% Lilliefors Critical Value Detected Data appear Normal at 5% Significance Level

Detected Data appear Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs

Mean Standard Error of Mean

SD    95% KM (BCA) UCL

95% KM (t) UCL 95% KM (Percentile Bootstrap) UCL

   95% KM (z) UCL    95% KM Bootstrap t UCL

90% KM Chebyshev UCL 95% KM Chebyshev UCL

97.5% KM Chebyshev UCL 99% KM Chebyshev UCL

Gamma GOF Tests on Detected Observations Only

A-D Test Statistic Anderson-Darling GOF Test

5% A-D Critical Value Detected data appear Gamma Distributed at 5% Significance Level

K-S Test Statistic Kolmogrov-Smirnoff GOF

5% K-S Critical Value Detected data appear Gamma Distributed at 5% Significance Level

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Gamma Kaplan-Meier (KM) Statistics

k hat (KM) nu hat (KM)

Approximate Chi Square Value (28.50, α) Adjusted Chi Square Value (28.50, β)

   95% Gamma Approximate KM-UCL (use when n>=50)    95% Gamma Adjusted KM-UCL (use when n<50)

Gamma ROS Statistics using Imputed  Non-Detects

GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1

For such situations, GROS method tends to yield inflated values of UCLs and BTVs

For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates

Minimum Mean

Maximum Median

SD CV

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Adjusted Level of Significance (β)

Approximate Chi Square Value (30.68, α) Adjusted Chi Square Value (30.68, β)

   95% Gamma Approximate UCL (use when n>=50)    95% Gamma Adjusted UCL (use when n<50)

Lognormal GOF Test on Detected Observations Only

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Detected Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Detected Data appear Lognormal at 5% Significance Level

Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects

Mean in Original Scale Mean in Log Scale

SD in Original Scale SD in Log Scale
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      0.131       0.13

      0.141       0.177

      0.155

    -2.966       0.208

      1.135       2.808

      0.327

      0.133     -2.469

      0.111       1.091

      0.177       0.311

      0.149       0.151

     19      15

      5      14

      5      11

     0.072      0.0358

      0.38       0.44

     0.0176      73.68%

      0.242       0.133

      0.28       0.548

    -0.429     -2.264

    -1.589       0.707

      0.918

      0.762

      0.214

      0.396

      0.117      0.0387

      0.123       0.182

      0.184       0.181

      0.181       0.166

      0.233       0.286

      0.359       0.502

   95% t UCL (assumes normality of ROS data)    95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL    95% Bootstrap t UCL

   95% H-UCL (Log ROS)

UCLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distributed

KM Mean (logged)    95% H-UCL (KM -Log)

KM SD (logged)    95% Critical H Value (KM-Log)

KM Standard Error of Mean (logged)

DL/2 Statistics

DL/2 Normal DL/2 Log-Transformed

Mean in Original Scale Mean in Log Scale

SD in Original Scale SD in Log Scale

   95% t UCL (Assumes normality)    95% H-Stat UCL

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics

Detected Data appear Normal Distributed at 5% Significance Level

Suggested UCL to Use

95% KM (t) UCL 95% KM (Percentile Bootstrap) UCL

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

Benzo(k)fluoranthene

General Statistics

Total Number of Observations Number of Distinct Observations

Number of Detects Number of Non-Detects

Number of Distinct Detects Number of Distinct Non-Detects

Minimum Detect Minimum Non-Detect

Maximum Detect Maximum Non-Detect

Variance Detects Percent Non-Detects

Mean Detects SD Detects

Median Detects CV Detects

Skewness Detects Kurtosis Detects

Mean of Logged Detects SD of Logged Detects

Normal GOF Test on Detects Only

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Detected Data appear Normal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Detected Data appear Normal at 5% Significance Level

Detected Data appear Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs

Mean Standard Error of Mean

SD    95% KM (BCA) UCL

95% KM (t) UCL 95% KM (Percentile Bootstrap) UCL

   95% KM (z) UCL    95% KM Bootstrap t UCL

90% KM Chebyshev UCL 95% KM Chebyshev UCL

97.5% KM Chebyshev UCL 99% KM Chebyshev UCL
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      0.383

      0.682

      0.275

      0.359

      3.122       1.382

     0.0774       0.175

     31.22      13.82

      0.242       0.206

      0.898      34.13

     21.77      20.9

      0.183       0.191

     0.01      0.0974

      0.38      0.0647

      0.113       1.16

      0.916       0.806

      0.106       0.121

     34.79      30.63

     0.0974       0.109

     0.0369

     18.99      18.19

      0.157       0.164

      0.881

      0.762

      0.273

      0.396

      0.106     -2.562

      0.106       0.755

      0.148       0.148

      0.157       0.171

      0.154

    -2.634       0.193

      0.933       2.516

      0.296

Gamma GOF Tests on Detected Observations Only

A-D Test Statistic Anderson-Darling GOF Test

5% A-D Critical Value Detected data appear Gamma Distributed at 5% Significance Level

K-S Test Statistic Kolmogrov-Smirnoff GOF

5% K-S Critical Value Detected data appear Gamma Distributed at 5% Significance Level

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Gamma Kaplan-Meier (KM) Statistics

k hat (KM) nu hat (KM)

Approximate Chi Square Value (34.13, α) Adjusted Chi Square Value (34.13, β)

   95% Gamma Approximate KM-UCL (use when n>=50)    95% Gamma Adjusted KM-UCL (use when n<50)

Gamma ROS Statistics using Imputed  Non-Detects

GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1

For such situations, GROS method tends to yield inflated values of UCLs and BTVs

For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates

Minimum Mean

Maximum Median

SD CV

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Adjusted Level of Significance (β)

Approximate Chi Square Value (30.63, α) Adjusted Chi Square Value (30.63, β)

   95% Gamma Approximate UCL (use when n>=50)    95% Gamma Adjusted UCL (use when n<50)

Lognormal GOF Test on Detected Observations Only

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Detected Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Detected Data appear Lognormal at 5% Significance Level

Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects

Mean in Original Scale Mean in Log Scale

SD in Original Scale SD in Log Scale

   95% t UCL (assumes normality of ROS data)    95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL    95% Bootstrap t UCL

   95% H-UCL (Log ROS)

UCLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distributed

KM Mean (logged)    95% H-UCL (KM -Log)

KM SD (logged)    95% Critical H Value (KM-Log)

KM Standard Error of Mean (logged)

DL/2 Statistics
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      0.142     -2.482

      0.117       1.211

      0.189       0.401

      0.184       0.181

     19      19

      0

      2.87       8.906

     31       6.67

      6.955       1.596

      0.781       2.397

      0.674

      0.901

      0.314

      0.203

     11.67      12.47

     11.82

      1.37

      0.749

      0.228

      0.2

      2.851       2.436

      3.123       3.656

   108.4      92.58

      8.906       5.706

     71.39

     0.0369      69.76

DL/2 Normal DL/2 Log-Transformed

Mean in Original Scale Mean in Log Scale

SD in Original Scale SD in Log Scale

   95% t UCL (Assumes normality)    95% H-Stat UCL

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics

Detected Data appear Normal Distributed at 5% Significance Level

Suggested UCL to Use

95% KM (t) UCL 95% KM (Percentile Bootstrap) UCL

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

Chromium

General Statistics

Total Number of Observations Number of Distinct Observations

Number of Missing Observations

Minimum Mean

Maximum Median

SD Std. Error of Mean

Coefficient of Variation Skewness

Normal GOF Test

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Data Not Normal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Data Not Normal at 5% Significance Level

Data Not Normal at 5% Significance Level

Assuming Normal Distribution

   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL    95% Adjusted-CLT UCL (Chen-1995)

   95% Modified-t UCL (Johnson-1978)

Gamma GOF Test

A-D Test Statistic Anderson-Darling Gamma GOF Test

5% A-D Critical Value Data Not Gamma Distributed at 5% Significance Level

K-S Test Statistic Kolmogrov-Smirnoff Gamma GOF Test

5% K-S Critical Value Data Not Gamma Distributed at 5% Significance Level

Data Not Gamma Distributed at 5% Significance Level

Gamma Statistics

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Approximate Chi Square Value (0.05)

Adjusted Level of Significance Adjusted Chi Square Value
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     11.55      11.82

      0.899

      0.901

      0.18

      0.203

      1.054       2.001

      3.434       0.571

     11.52      12.17

     13.77      16

     20.37

     11.53      11.67

     11.53      15.31

     23.33      11.79

     12.71

     13.69      15.86

     18.87      24.78

     15.86

     19      18

     11       8

     11       7

     0.02      0.0358

      0.79       0.4

     0.0783      42.11%

      0.275       0.28

      0.12       1.019

      1.188     -0.144

    -1.803       1.119

      0.784

      0.85

Assuming Gamma Distribution

   95% Approximate Gamma UCL (use when n>=50))    95% Adjusted Gamma UCL (use when n<50)

Lognormal GOF Test

Shapiro Wilk Test Statistic Shapiro Wilk Lognormal GOF Test

5% Shapiro Wilk Critical Value Data Not Lognormal at 5% Significance Level

Lilliefors Test Statistic Lilliefors Lognormal GOF Test

5% Lilliefors Critical Value Data appear Lognormal at 5% Significance Level

Data appear Approximate Lognormal at 5% Significance Level

Lognormal Statistics

Minimum of Logged Data Mean of logged Data

Maximum of Logged Data SD of logged Data

Assuming Lognormal Distribution

   95% H-UCL    90% Chebyshev (MVUE) UCL

   95% Chebyshev (MVUE) UCL  97.5% Chebyshev (MVUE) UCL

   99% Chebyshev (MVUE) UCL

Nonparametric Distribution Free UCL Statistics

Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

   95% CLT UCL    95% Jackknife UCL

   95% Standard Bootstrap UCL    95% Bootstrap-t UCL

   95% Hall's Bootstrap UCL    95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL

   90% Chebyshev(Mean, Sd) UCL    95% Chebyshev(Mean, Sd) UCL

 97.5% Chebyshev(Mean, Sd) UCL    99% Chebyshev(Mean, Sd) UCL

Suggested UCL to Use

95% Chebyshev (Mean, Sd) UCL

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

For additional insight the user may want to consult a statistician.

Chrysene

General Statistics

Total Number of Observations Number of Distinct Observations

Number of Detects Number of Non-Detects

Number of Distinct Detects Number of Distinct Non-Detects

Minimum Detect Minimum Non-Detect

Maximum Detect Maximum Non-Detect

Variance Detects Percent Non-Detects

Mean Detects SD Detects

Median Detects CV Detects

Skewness Detects Kurtosis Detects

Mean of Logged Detects SD of Logged Detects

Normal GOF Test on Detects Only

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Detected Data Not Normal at 5% Significance Level



881

882

883

884

885

886

887

888

889

890

891

892

893

894

895

896

897

898

899

900

901

902

903

904

905

906

907

908

909

910

911

912

913

914

915

916

917

918

919

920

921

922

923

924

925

926

927

928

929

930

931

932

933

934

935

A B C D E F G H I J K L
      0.282

      0.267

      0.182      0.0571

      0.234       0.3

      0.281       0.28

      0.276       0.328

      0.353       0.431

      0.538       0.75

      0.486

      0.749

      0.213

      0.262

      1.115       0.872

      0.246       0.315

     24.54      19.18

      0.275       0.294

      0.601      22.84

     12.97      12.32

      0.32       0.336

     0.01       0.173

      0.79      0.099

      0.243       1.411

      0.647       0.58

      0.267       0.297

     24.6      22.05

      0.173       0.227

     0.0369

     12.37      11.74

      0.308       0.324

      0.945

      0.85

      0.157

      0.267

      0.178     -2.426

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Detected Data Not Normal at 5% Significance Level

Detected Data Not Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs

Mean Standard Error of Mean

SD 95% KM (BCA) UCL

   95% KM (t) UCL    95% KM (Percentile Bootstrap) UCL

   95% KM (z) UCL    95% KM Bootstrap t UCL

90% KM Chebyshev UCL 95% KM Chebyshev UCL

97.5% KM Chebyshev UCL 99% KM Chebyshev UCL

Gamma GOF Tests on Detected Observations Only

A-D Test Statistic Anderson-Darling GOF Test

5% A-D Critical Value Detected data appear Gamma Distributed at 5% Significance Level

K-S Test Statistic Kolmogrov-Smirnoff GOF

5% K-S Critical Value Detected data appear Gamma Distributed at 5% Significance Level

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Gamma Kaplan-Meier (KM) Statistics

k hat (KM) nu hat (KM)

Approximate Chi Square Value (22.84, α) Adjusted Chi Square Value (22.84, β)

95% Gamma Approximate KM-UCL (use when n>=50) 95% Gamma Adjusted KM-UCL (use when n<50)

Gamma ROS Statistics using Imputed  Non-Detects

GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1

For such situations, GROS method tends to yield inflated values of UCLs and BTVs

For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates

Minimum Mean

Maximum Median

SD CV

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Adjusted Level of Significance (β)

Approximate Chi Square Value (22.05, α) Adjusted Chi Square Value (22.05, β)

95% Gamma Approximate UCL (use when n>=50) 95% Gamma Adjusted UCL (use when n<50)

Lognormal GOF Test on Detected Observations Only

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Detected Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Detected Data appear Lognormal at 5% Significance Level

Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects

Mean in Original Scale Mean in Log Scale
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      0.24       1.186

      0.273       0.274

      0.295       0.338

      0.4

    -2.469       0.451

      1.255       2.992

      0.326

      0.204     -2.227

      0.233       1.247

      0.296       0.564

      0.3       0.324

      0.336

     19      17

     18       1

     17       1

      0.957       1.2

     11.2       1.2

      6.173       5.263%

      3.675       2.484

      3.5       0.676

      1.648       4.041

      1.096       0.677

      0.859

      0.897

      0.139

      0.209

      3.537       0.572

      2.422       4.641

      4.529       4.455

      4.478       4.859

SD in Original Scale SD in Log Scale

   95% t UCL (assumes normality of ROS data)    95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL    95% Bootstrap t UCL

   95% H-UCL (Log ROS)

UCLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distributed

KM Mean (logged)    95% H-UCL (KM -Log)

KM SD (logged)    95% Critical H Value (KM-Log)

KM Standard Error of Mean (logged)

DL/2 Statistics

DL/2 Normal DL/2 Log-Transformed

Mean in Original Scale Mean in Log Scale

SD in Original Scale SD in Log Scale

   95% t UCL (Assumes normality)    95% H-Stat UCL

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics

Detected Data appear Gamma Distributed at 5% Significance Level

Suggested UCL to Use

95% KM (BCA) UCL 95% GROS Adjusted Gamma UCL

95% Adjusted Gamma KM-UCL

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

Cobalt

General Statistics

Total Number of Observations Number of Distinct Observations

Number of Detects Number of Non-Detects

Number of Distinct Detects Number of Distinct Non-Detects

Minimum Detect Minimum Non-Detect

Maximum Detect Maximum Non-Detect

Variance Detects Percent Non-Detects

Mean Detects SD Detects

Median Detects CV Detects

Skewness Detects Kurtosis Detects

Mean of Logged Detects SD of Logged Detects

Normal GOF Test on Detects Only

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Detected Data Not Normal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Detected Data appear Normal at 5% Significance Level

Detected Data appear Approximate Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs

Mean Standard Error of Mean

SD    95% KM (BCA) UCL

95% KM (t) UCL 95% KM (Percentile Bootstrap) UCL

   95% KM (z) UCL    95% KM Bootstrap t UCL
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      5.252       6.029

      7.108       9.226

      0.301

      0.749

      0.125

      0.206

      2.588       2.194

      1.42       1.675

     93.16      78.97

      3.675       2.481

      2.133      81.07

     61.32      59.82

      4.676       4.794

      0.457       3.505

     11.2       3.4

      2.525       0.72

      2.096       1.8

      1.673       1.948

     79.63      68.39

      3.505       2.613

     0.0369

     50.36      49.01

      4.761       4.892

      0.954

      0.897

      0.134

      0.209

      3.533       1.037

      2.493       0.706

      4.524       4.499

      4.756       4.882

      5.245

      1.041       5.086

      0.681       2.2

      0.161

90% KM Chebyshev UCL 95% KM Chebyshev UCL

97.5% KM Chebyshev UCL 99% KM Chebyshev UCL

Gamma GOF Tests on Detected Observations Only

A-D Test Statistic Anderson-Darling GOF Test

5% A-D Critical Value Detected data appear Gamma Distributed at 5% Significance Level

K-S Test Statistic Kolmogrov-Smirnoff GOF

5% K-S Critical Value Detected data appear Gamma Distributed at 5% Significance Level

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Gamma Kaplan-Meier (KM) Statistics

k hat (KM) nu hat (KM)

Approximate Chi Square Value (81.07, α) Adjusted Chi Square Value (81.07, β)

   95% Gamma Approximate KM-UCL (use when n>=50)    95% Gamma Adjusted KM-UCL (use when n<50)

Gamma ROS Statistics using Imputed  Non-Detects

GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1

For such situations, GROS method tends to yield inflated values of UCLs and BTVs

For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates

Minimum Mean

Maximum Median

SD CV

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Adjusted Level of Significance (β)

Approximate Chi Square Value (68.39, α) Adjusted Chi Square Value (68.39, β)

   95% Gamma Approximate UCL (use when n>=50)    95% Gamma Adjusted UCL (use when n<50)

Lognormal GOF Test on Detected Observations Only

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Detected Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Detected Data appear Lognormal at 5% Significance Level

Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects

Mean in Original Scale Mean in Log Scale

SD in Original Scale SD in Log Scale

   95% t UCL (assumes normality of ROS data)    95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL    95% Bootstrap t UCL

   95% H-UCL (Log ROS)

UCLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distributed

KM Mean (logged)    95% H-UCL (KM -Log)

KM SD (logged)    95% Critical H Value (KM-Log)

KM Standard Error of Mean (logged)
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      3.513       1.011

      2.515       0.754

      4.514       5.482

      4.529       4.455

     19      19

      0

      1.4       9.631

     42       6

     10.8       2.477

      1.121       2.413

      0.648

      0.901

      0.315

      0.203

     13.93      15.17

     14.15

      0.841

      0.759

      0.193

      0.202

      1.408       1.221

      6.84       7.889

     53.51      46.39

      9.631       8.716

     31.76

DL/2 Statistics

DL/2 Normal DL/2 Log-Transformed

Mean in Original Scale Mean in Log Scale

SD in Original Scale SD in Log Scale

   95% t UCL (Assumes normality)    95% H-Stat UCL

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics

Detected Data appear Approximate Normal Distributed at 5% Significance Level

Suggested UCL to Use

95% KM (t) UCL 95% KM (Percentile Bootstrap) UCL

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

Copper

General Statistics

Total Number of Observations Number of Distinct Observations

Number of Missing Observations

Minimum Mean

Maximum Median

SD Std. Error of Mean

Coefficient of Variation Skewness

Normal GOF Test

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Data Not Normal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Data Not Normal at 5% Significance Level

Data Not Normal at 5% Significance Level

Assuming Normal Distribution

   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL    95% Adjusted-CLT UCL (Chen-1995)

   95% Modified-t UCL (Johnson-1978)

Gamma GOF Test

A-D Test Statistic Anderson-Darling Gamma GOF Test

5% A-D Critical Value Data Not Gamma Distributed at 5% Significance Level

K-S Test Statistic Kolmogrov-Smirnoff Gamma GOF Test

5% K-S Critical Value Detected data appear Gamma Distributed at 5% Significance Level

Detected data follow Appr. Gamma Distribution at 5% Significance Level

Gamma Statistics

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Approximate Chi Square Value (0.05)
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1133
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     0.0369      30.71

     14.07      14.55

      0.958

      0.901

      0.14

      0.203

      0.336       1.87

      3.738       0.866

     15.49      15.19

     17.9      21.67

     29.07

     13.7      13.93

     13.63      21.8

     37.3      13.89

     15.22

     17.06      20.43

     25.1      34.27

     14.55

     19      17

     15       4

     13       4

     0.0148      0.0358

      1.6       0.4

      0.286      21.05%

      0.425       0.535

      0.21       1.257

      1.635       1.604

    -1.691       1.487

Adjusted Level of Significance Adjusted Chi Square Value

Assuming Gamma Distribution

   95% Approximate Gamma UCL (use when n>=50)    95% Adjusted Gamma UCL (use when n<50)

Lognormal GOF Test

Shapiro Wilk Test Statistic Shapiro Wilk Lognormal GOF Test

5% Shapiro Wilk Critical Value Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic Lilliefors Lognormal GOF Test

5% Lilliefors Critical Value Data appear Lognormal at 5% Significance Level

Data appear Lognormal at 5% Significance Level

Lognormal Statistics

Minimum of Logged Data Mean of logged Data

Maximum of Logged Data SD of logged Data

Assuming Lognormal Distribution

   95% H-UCL    90% Chebyshev (MVUE) UCL

   95% Chebyshev (MVUE) UCL  97.5% Chebyshev (MVUE) UCL

   99% Chebyshev (MVUE) UCL

Nonparametric Distribution Free UCL Statistics

Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

   95% CLT UCL    95% Jackknife UCL

   95% Standard Bootstrap UCL    95% Bootstrap-t UCL

   95% Hall's Bootstrap UCL    95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL

   90% Chebyshev(Mean, Sd) UCL    95% Chebyshev(Mean, Sd) UCL

 97.5% Chebyshev(Mean, Sd) UCL    99% Chebyshev(Mean, Sd) UCL

Suggested UCL to Use

95% Adjusted Gamma UCL

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

For additional insight the user may want to consult a statistician.

Fluoranthene

General Statistics

Total Number of Observations Number of Distinct Observations

Number of Detects Number of Non-Detects

Number of Distinct Detects Number of Distinct Non-Detects

Minimum Detect Minimum Non-Detect

Maximum Detect Maximum Non-Detect

Variance Detects Percent Non-Detects

Mean Detects SD Detects

Median Detects CV Detects

Skewness Detects Kurtosis Detects

Mean of Logged Detects SD of Logged Detects

Normal GOF Test on Detects Only
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1192
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      0.733

      0.881

      0.289

      0.229

      0.351       0.115

      0.483       0.529

      0.551       0.553

      0.54       0.752

      0.696       0.853

      1.07       1.496

      0.325

      0.777

      0.138

      0.231

      0.72       0.621

      0.591       0.685

     21.6      18.62

      0.425       0.54

      0.528      20.08

     10.91      10.32

      0.646       0.683

     0.01       0.344

      1.6       0.11

      0.498       1.448

      0.598       0.539

      0.575       0.639

     22.74      20.48

      0.344       0.469

     0.0369

     11.21      10.61

      0.629       0.664

      0.953

      0.881

      0.122

      0.229

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Detected Data Not Normal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Detected Data Not Normal at 5% Significance Level

Detected Data Not Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs

Mean Standard Error of Mean

SD    95% KM (BCA) UCL

   95% KM (t) UCL    95% KM (Percentile Bootstrap) UCL

   95% KM (z) UCL    95% KM Bootstrap t UCL

90% KM Chebyshev UCL 95% KM Chebyshev UCL

97.5% KM Chebyshev UCL 99% KM Chebyshev UCL

Gamma GOF Tests on Detected Observations Only

A-D Test Statistic Anderson-Darling GOF Test

5% A-D Critical Value Detected data appear Gamma Distributed at 5% Significance Level

K-S Test Statistic Kolmogrov-Smirnoff GOF

5% K-S Critical Value Detected data appear Gamma Distributed at 5% Significance Level

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Gamma Kaplan-Meier (KM) Statistics

k hat (KM) nu hat (KM)

Approximate Chi Square Value (20.08, α) Adjusted Chi Square Value (20.08, β)

95% Gamma Approximate KM-UCL (use when n>=50) 95% Gamma Adjusted KM-UCL (use when n<50)

Gamma ROS Statistics using Imputed  Non-Detects

GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1

For such situations, GROS method tends to yield inflated values of UCLs and BTVs

For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates

Minimum Mean

Maximum Median

SD CV

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Adjusted Level of Significance (β)

Approximate Chi Square Value (20.48, α) Adjusted Chi Square Value (20.48, β)

95% Gamma Approximate UCL (use when n>=50) 95% Gamma Adjusted UCL (use when n<50)

Lognormal GOF Test on Detected Observations Only

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Detected Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Detected Data appear Lognormal at 5% Significance Level

Detected Data appear Lognormal at 5% Significance Level
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      0.346     -2.021

      0.497       1.51

      0.544       0.553

      0.595       0.716

      1.392

    -2.052       1.517

      1.55       3.471

      0.381

      0.359     -1.925

      0.492       1.499

      0.554       1.485

      0.853       0.664

      0.683

     19      16

      6      13

      6      10

     0.0161      0.0358

      0.17       0.44

    0.00359      68.42%

     0.0688      0.0599

     0.0452       0.871

      1.162       0.286

    -3.004       0.897

      0.865

      0.788

      0.238

      0.362

     0.0489      0.0154

     0.0462      0.0746

Lognormal ROS Statistics Using Imputed Non-Detects

Mean in Original Scale Mean in Log Scale

SD in Original Scale SD in Log Scale

   95% t UCL (assumes normality of ROS data)    95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL    95% Bootstrap t UCL

   95% H-UCL (Log ROS)

UCLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distributed

KM Mean (logged)    95% H-UCL (KM -Log)

KM SD (logged)    95% Critical H Value (KM-Log)

KM Standard Error of Mean (logged)

DL/2 Statistics

DL/2 Normal DL/2 Log-Transformed

Mean in Original Scale Mean in Log Scale

SD in Original Scale SD in Log Scale

   95% t UCL (Assumes normality)    95% H-Stat UCL

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics

Detected Data appear Gamma Distributed at 5% Significance Level

Suggested UCL to Use

95% KM (Chebyshev) UCL 95% GROS Adjusted Gamma UCL

95% Adjusted Gamma KM-UCL

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

Fluorene

General Statistics

Total Number of Observations Number of Distinct Observations

Number of Detects Number of Non-Detects

Number of Distinct Detects Number of Distinct Non-Detects

Minimum Detect Minimum Non-Detect

Maximum Detect Maximum Non-Detect

Variance Detects Percent Non-Detects

Mean Detects SD Detects

Median Detects CV Detects

Skewness Detects Kurtosis Detects

Mean of Logged Detects SD of Logged Detects

Normal GOF Test on Detects Only

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Detected Data appear Normal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Detected Data appear Normal at 5% Significance Level

Detected Data appear Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs

Mean Standard Error of Mean

SD    95% KM (BCA) UCL
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     0.0756      0.0737

     0.0743       0.109

     0.0952       0.116

      0.145       0.202

      0.281

      0.707

      0.225

      0.337

      1.675       0.949

     0.0411      0.0725

     20.1      11.39

     0.0688      0.0706

      1.121      42.58

     28.62      27.62

     0.0727      0.0753

     0.01      0.0432

      0.17      0.0345

     0.0386       0.894

      2.068       1.777

     0.0209      0.0243

     78.58      67.51

     0.0432      0.0324

     0.0369

     49.6      48.26

     0.0588      0.0604

      0.962

      0.788

      0.184

      0.362

     0.0435     -3.342

     0.0372       0.59

     0.0583      0.0584

     0.0644      0.0831

     0.0564

    -3.335      0.0688

95% KM (t) UCL 95% KM (Percentile Bootstrap) UCL

   95% KM (z) UCL    95% KM Bootstrap t UCL

90% KM Chebyshev UCL 95% KM Chebyshev UCL

97.5% KM Chebyshev UCL 99% KM Chebyshev UCL

Gamma GOF Tests on Detected Observations Only

A-D Test Statistic Anderson-Darling GOF Test

5% A-D Critical Value Detected data appear Gamma Distributed at 5% Significance Level

K-S Test Statistic Kolmogrov-Smirnoff GOF

5% K-S Critical Value Detected data appear Gamma Distributed at 5% Significance Level

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Gamma Kaplan-Meier (KM) Statistics

k hat (KM) nu hat (KM)

Approximate Chi Square Value (42.58, α) Adjusted Chi Square Value (42.58, β)

   95% Gamma Approximate KM-UCL (use when n>=50)    95% Gamma Adjusted KM-UCL (use when n<50)

Gamma ROS Statistics using Imputed  Non-Detects

GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1

For such situations, GROS method tends to yield inflated values of UCLs and BTVs

For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates

Minimum Mean

Maximum Median

SD CV

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Adjusted Level of Significance (β)

Approximate Chi Square Value (67.51, α) Adjusted Chi Square Value (67.51, β)

   95% Gamma Approximate UCL (use when n>=50)    95% Gamma Adjusted UCL (use when n<50)

Lognormal GOF Test on Detected Observations Only

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Detected Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Detected Data appear Lognormal at 5% Significance Level

Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects

Mean in Original Scale Mean in Log Scale

SD in Original Scale SD in Log Scale

   95% t UCL (assumes normality of ROS data)    95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL    95% Bootstrap t UCL

   95% H-UCL (Log ROS)

UCLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distributed

KM Mean (logged)    95% H-UCL (KM -Log)
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      0.732       2.259

      0.264

      0.108     -2.685

     0.0837       1.093

      0.141       0.251

     0.0756      0.0737

      8       8

     11

      0.617       1.186

      2.42       0.969

      0.638       0.226

      0.538       1.289

      0.839

      0.818

      0.254

      0.313

      1.614       1.667

      1.631

      0.458

      0.719

      0.234

      0.295

KM SD (logged)    95% Critical H Value (KM-Log)

KM Standard Error of Mean (logged)

DL/2 Statistics

DL/2 Normal DL/2 Log-Transformed

Mean in Original Scale Mean in Log Scale

SD in Original Scale SD in Log Scale

   95% t UCL (Assumes normality)    95% H-Stat UCL

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics

Detected Data appear Normal Distributed at 5% Significance Level

Suggested UCL to Use

95% KM (t) UCL 95% KM (Percentile Bootstrap) UCL

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

Fluoride

General Statistics

Total Number of Observations Number of Distinct Observations

Number of Missing Observations

Minimum Mean

Maximum Median

SD Std. Error of Mean

Coefficient of Variation Skewness

Note: Sample size is small (e.g., <10), if data are collected using ISM approach, you should use

guidance provided in ITRC Tech Reg Guide on ISM (ITRC, 2012) to compute statistics of interest.

For example, you may want to use Chebyshev UCL to estimate EPC (ITRC, 2012).

Chebyshev UCL can be computed using the Nonparametric and All UCL Options of ProUCL 5.0

Normal GOF Test

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Data appear Normal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Data appear Normal at 5% Significance Level

Data appear Normal at 5% Significance Level

Assuming Normal Distribution

   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL    95% Adjusted-CLT UCL (Chen-1995)

   95% Modified-t UCL (Johnson-1978)

Gamma GOF Test

A-D Test Statistic Anderson-Darling Gamma GOF Test

5% A-D Critical Value Detected data appear Gamma Distributed at 5% Significance Level

K-S Test Statistic Kolmogrov-Smirnoff Gamma GOF Test

5% K-S Critical Value Detected data appear Gamma Distributed at 5% Significance Level

Detected data appear Gamma Distributed at 5% Significance Level



1376

1377

1378

1379

1380

1381

1382

1383

1384

1385

1386

1387

1388

1389

1390

1391

1392

1393

1394

1395

1396

1397

1398

1399

1400

1401

1402

1403

1404

1405

1406

1407

1408

1409

1410

1411

1412

1413

1414

1415

1416

1417

1418

1419

1420

1421

1422

1423

1424

1425

1426

1427

1428

1429

1430

A B C D E F G H I J K L

      4.693       3.016

      0.253       0.393

     75.09      48.26

      1.186       0.683

     33.32

     0.0195      30.21

      1.718       1.895

      0.914

      0.818

      0.214

      0.313

    -0.483      0.0604

      0.884       0.486

      1.833       1.788

      2.065       2.45

      3.205

      1.557       1.614

      1.532       2.101

      3.73       1.556

      1.622

      1.863       2.17

      2.596       3.432

      1.614

     19      18

      9      10

      9       9

     0.0131      0.0358

      0.44       0.4

Gamma Statistics

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Approximate Chi Square Value (0.05)

Adjusted Level of Significance Adjusted Chi Square Value

Assuming Gamma Distribution

   95% Approximate Gamma UCL (use when n>=50))    95% Adjusted Gamma UCL (use when n<50)

Lognormal GOF Test

Shapiro Wilk Test Statistic Shapiro Wilk Lognormal GOF Test

5% Shapiro Wilk Critical Value Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic Lilliefors Lognormal GOF Test

5% Lilliefors Critical Value Data appear Lognormal at 5% Significance Level

Data appear Lognormal at 5% Significance Level

Lognormal Statistics

Minimum of Logged Data Mean of logged Data

Maximum of Logged Data SD of logged Data

Assuming Lognormal Distribution

   95% H-UCL    90% Chebyshev (MVUE) UCL

   95% Chebyshev (MVUE) UCL  97.5% Chebyshev (MVUE) UCL

   99% Chebyshev (MVUE) UCL

Nonparametric Distribution Free UCL Statistics

Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

   95% CLT UCL    95% Jackknife UCL

   95% Standard Bootstrap UCL    95% Bootstrap-t UCL

   95% Hall's Bootstrap UCL    95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL

   90% Chebyshev(Mean, Sd) UCL    95% Chebyshev(Mean, Sd) UCL

 97.5% Chebyshev(Mean, Sd) UCL    99% Chebyshev(Mean, Sd) UCL

Suggested UCL to Use

95% Student's-t UCL

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

For additional insight the user may want to consult a statistician.

Indeno(1,2,3-cd)pyrene

General Statistics

Total Number of Observations Number of Distinct Observations

Number of Detects Number of Non-Detects

Number of Distinct Detects Number of Distinct Non-Detects

Minimum Detect Minimum Non-Detect

Maximum Detect Maximum Non-Detect



1431

1432

1433

1434

1435

1436

1437

1438

1439

1440

1441

1442

1443

1444

1445

1446

1447

1448

1449

1450

1451

1452

1453

1454

1455

1456

1457

1458

1459

1460

1461

1462

1463

1464

1465

1466

1467

1468

1469

1470

1471

1472

1473

1474

1475

1476

1477

1478

1479

1480

1481

1482

1483

1484

1485

A B C D E F G H I J K L
     0.0204      52.63%

      0.15       0.143

     0.078       0.954

      1.287       0.785

    -2.345       1.075

      0.845

      0.829

      0.248

      0.295

     0.099      0.0325

      0.118       0.162

      0.155       0.157

      0.152       0.186

      0.196       0.241

      0.302       0.422

      0.26

      0.739

      0.192

      0.285

      1.259       0.914

      0.119       0.164

     22.67      16.44

      0.15       0.157

      0.7      26.58

     15.83      15.1

      0.166       0.174

     0.01      0.0891

      0.44      0.0486

      0.114       1.282

      0.884       0.78

      0.101       0.114

     33.6      29.62

     0.0891       0.101

     0.0369

     18.2      17.42

      0.145       0.152

Variance Detects Percent Non-Detects

Mean Detects SD Detects

Median Detects CV Detects

Skewness Detects Kurtosis Detects

Mean of Logged Detects SD of Logged Detects

Normal GOF Test on Detects Only

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Detected Data appear Normal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Detected Data appear Normal at 5% Significance Level

Detected Data appear Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs

Mean Standard Error of Mean

SD    95% KM (BCA) UCL

95% KM (t) UCL 95% KM (Percentile Bootstrap) UCL

   95% KM (z) UCL    95% KM Bootstrap t UCL

90% KM Chebyshev UCL 95% KM Chebyshev UCL

97.5% KM Chebyshev UCL 99% KM Chebyshev UCL

Gamma GOF Tests on Detected Observations Only

A-D Test Statistic Anderson-Darling GOF Test

5% A-D Critical Value Detected data appear Gamma Distributed at 5% Significance Level

K-S Test Statistic Kolmogrov-Smirnoff GOF

5% K-S Critical Value Detected data appear Gamma Distributed at 5% Significance Level

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Gamma Kaplan-Meier (KM) Statistics

k hat (KM) nu hat (KM)

Approximate Chi Square Value (26.58, α) Adjusted Chi Square Value (26.58, β)

   95% Gamma Approximate KM-UCL (use when n>=50)    95% Gamma Adjusted KM-UCL (use when n<50)

Gamma ROS Statistics using Imputed  Non-Detects

GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1

For such situations, GROS method tends to yield inflated values of UCLs and BTVs

For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates

Minimum Mean

Maximum Median

SD CV

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Adjusted Level of Significance (β)

Approximate Chi Square Value (29.62, α) Adjusted Chi Square Value (29.62, β)

   95% Gamma Approximate UCL (use when n>=50)    95% Gamma Adjusted UCL (use when n<50)



1486

1487

1488

1489

1490

1491

1492

1493

1494

1495

1496

1497

1498

1499

1500

1501

1502

1503

1504

1505

1506

1507

1508

1509

1510

1511

1512

1513

1514

1515

1516

1517

1518

1519

1520

1521

1522

1523

1524

1525

1526

1527

1528

1529

1530

1531

1532

1533

1534

1535

1536

1537

1538

1539

1540

A B C D E F G H I J K L

      0.965

      0.829

      0.149

      0.295

     0.0895     -2.955

      0.113       1.02

      0.134       0.134

      0.145       0.186

      0.165

    -3.014       0.237

      1.213       2.927

      0.35

      0.135     -2.47

      0.115       1.115

      0.181       0.327

      0.155       0.157

     19      17

      0

  7440  10809

 19200  10900

  2708    621.4

      0.251       1.651

      0.85

      0.901

      0.189

      0.203

Lognormal GOF Test on Detected Observations Only

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Detected Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Detected Data appear Lognormal at 5% Significance Level

Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects

Mean in Original Scale Mean in Log Scale

SD in Original Scale SD in Log Scale

   95% t UCL (assumes normality of ROS data)    95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL    95% Bootstrap t UCL

   95% H-UCL (Log ROS)

UCLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distributed

KM Mean (logged)    95% H-UCL (KM -Log)

KM SD (logged)    95% Critical H Value (KM-Log)

KM Standard Error of Mean (logged)

DL/2 Statistics

DL/2 Normal DL/2 Log-Transformed

Mean in Original Scale Mean in Log Scale

SD in Original Scale SD in Log Scale

   95% t UCL (Assumes normality)    95% H-Stat UCL

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics

Detected Data appear Normal Distributed at 5% Significance Level

Suggested UCL to Use

95% KM (t) UCL 95% KM (Percentile Bootstrap) UCL

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

Iron

General Statistics

Total Number of Observations Number of Distinct Observations

Number of Missing Observations

Minimum Mean

Maximum Median

SD Std. Error of Mean

Coefficient of Variation Skewness

Normal GOF Test

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Data Not Normal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Data appear Normal at 5% Significance Level

Data appear Approximate Normal at 5% Significance Level



1541

1542

1543

1544

1545

1546

1547

1548

1549

1550

1551

1552

1553

1554

1555

1556

1557

1558

1559

1560

1561

1562

1563

1564

1565

1566

1567

1568

1569

1570

1571

1572

1573

1574

1575

1576

1577

1578

1579

1580

1581

1582

1583

1584

1585

1586

1587

1588

1589

1590

1591

1592

1593

1594

1595

A B C D E F G H I J K L

 11887  12083

 11926

      0.593

      0.74

      0.152

      0.198

     19.52      16.47

   553.9    656.3

   741.6    625.9

 10809   2664

   568.8

     0.0369    564.1

 11893  11993

      0.927

      0.901

      0.139

      0.203

      8.915       9.262

      9.863       0.227

 11900  12494

 13264  14332

 16431

 11832  11887

 11815  12325

 12948  11823

 12154

 12674  13518

 14690  16992

 11887

Assuming Normal Distribution

   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL    95% Adjusted-CLT UCL (Chen-1995)

   95% Modified-t UCL (Johnson-1978)

Gamma GOF Test

A-D Test Statistic Anderson-Darling Gamma GOF Test

5% A-D Critical Value Detected data appear Gamma Distributed at 5% Significance Level

K-S Test Statistic Kolmogrov-Smirnoff Gamma GOF Test

5% K-S Critical Value Detected data appear Gamma Distributed at 5% Significance Level

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Approximate Chi Square Value (0.05)

Adjusted Level of Significance Adjusted Chi Square Value

Assuming Gamma Distribution

   95% Approximate Gamma UCL (use when n>=50))    95% Adjusted Gamma UCL (use when n<50)

Lognormal GOF Test

Shapiro Wilk Test Statistic Shapiro Wilk Lognormal GOF Test

5% Shapiro Wilk Critical Value Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic Lilliefors Lognormal GOF Test

5% Lilliefors Critical Value Data appear Lognormal at 5% Significance Level

Data appear Lognormal at 5% Significance Level

Lognormal Statistics

Minimum of Logged Data Mean of logged Data

Maximum of Logged Data SD of logged Data

Assuming Lognormal Distribution

   95% H-UCL    90% Chebyshev (MVUE) UCL

   95% Chebyshev (MVUE) UCL  97.5% Chebyshev (MVUE) UCL

   99% Chebyshev (MVUE) UCL

Nonparametric Distribution Free UCL Statistics

Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

   95% CLT UCL    95% Jackknife UCL

   95% Standard Bootstrap UCL    95% Bootstrap-t UCL

   95% Hall's Bootstrap UCL    95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL

   90% Chebyshev(Mean, Sd) UCL    95% Chebyshev(Mean, Sd) UCL

 97.5% Chebyshev(Mean, Sd) UCL    99% Chebyshev(Mean, Sd) UCL

Suggested UCL to Use

95% Student's-t UCL

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)



1596

1597

1598

1599

1600

1601

1602

1603

1604

1605

1606

1607

1608

1609

1610

1611

1612

1613

1614

1615

1616

1617

1618

1619

1620

1621

1622

1623

1624

1625

1626

1627

1628

1629

1630

1631

1632

1633

1634

1635

1636

1637

1638

1639

1640

1641

1642

1643

1644

1645

1646

1647

1648

1649

1650

A B C D E F G H I J K L

     19      19

     17       2

     17       2

      2.8       0.32

     47.6       0.96

   126.8      10.53%

     16.4      11.26

     16.7       0.687

      1.372       2.728

      2.559       0.758

      0.872

      0.892

      0.201

      0.215

     14.71       2.708

     11.45      19.25

     19.41      19.42

     19.17      20.39

     22.84      26.52

     31.62      41.66

      0.464

      0.748

      0.18

      0.211

      2.248       1.89

      7.298       8.678

     76.43      64.27

     16.4      11.93

      1.65      62.69

     45.48      44.2

     20.28      20.87

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

For additional insight the user may want to consult a statistician.

Lead

General Statistics

Total Number of Observations Number of Distinct Observations

Number of Detects Number of Non-Detects

Number of Distinct Detects Number of Distinct Non-Detects

Minimum Detect Minimum Non-Detect

Maximum Detect Maximum Non-Detect

Variance Detects Percent Non-Detects

Mean Detects SD Detects

Median Detects CV Detects

Skewness Detects Kurtosis Detects

Mean of Logged Detects SD of Logged Detects

Normal GOF Test on Detects Only

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Detected Data Not Normal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Detected Data appear Normal at 5% Significance Level

Detected Data appear Approximate Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs

Mean Standard Error of Mean

SD    95% KM (BCA) UCL

95% KM (t) UCL 95% KM (Percentile Bootstrap) UCL

   95% KM (z) UCL    95% KM Bootstrap t UCL

90% KM Chebyshev UCL 95% KM Chebyshev UCL

97.5% KM Chebyshev UCL 99% KM Chebyshev UCL

Gamma GOF Tests on Detected Observations Only

A-D Test Statistic Anderson-Darling GOF Test

5% A-D Critical Value Detected data appear Gamma Distributed at 5% Significance Level

K-S Test Statistic Kolmogrov-Smirnoff GOF

5% K-S Critical Value Detected data appear Gamma Distributed at 5% Significance Level

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Gamma Kaplan-Meier (KM) Statistics

k hat (KM) nu hat (KM)

Approximate Chi Square Value (62.69, α) Adjusted Chi Square Value (62.69, β)

   95% Gamma Approximate KM-UCL (use when n>=50)    95% Gamma Adjusted KM-UCL (use when n<50)

Gamma ROS Statistics using Imputed  Non-Detects

GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1

For such situations, GROS method tends to yield inflated values of UCLs and BTVs

For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates



1651

1652

1653

1654

1655

1656

1657

1658

1659

1660

1661

1662

1663

1664

1665

1666

1667

1668

1669

1670

1671

1672

1673

1674

1675

1676

1677

1678

1679

1680

1681

1682

1683

1684

1685

1686

1687

1688

1689

1690

1691

1692

1693

1694

1695

1696

1697

1698

1699

1700

1701

1702

1703

1704

1705

A B C D E F G H I J K L
     0.01      14.68

     47.6      15.2

     11.81       0.805

      0.687       0.614

     21.36      23.91

     26.12      23.33

     14.68      18.73

     0.0369

     13.34      12.68

     25.67      27

      0.939

      0.892

      0.222

      0.215

     14.92       2.379

     11.51       0.896

     19.5      19.41

     19.78      20.56

     27.13

      2.17      56.38

      1.331       3.112

      0.315

     14.71       2.154

     11.77       1.418

     19.39      69.96

     19.41      19.42

     19      18

      0

   177    978.1

Minimum Mean

Maximum Median

SD CV

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Adjusted Level of Significance (β)

Approximate Chi Square Value (23.33, α) Adjusted Chi Square Value (23.33, β)

   95% Gamma Approximate UCL (use when n>=50)    95% Gamma Adjusted UCL (use when n<50)

Lognormal GOF Test on Detected Observations Only

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Detected Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Detected Data Not Lognormal at 5% Significance Level

Detected Data appear Approximate Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects

Mean in Original Scale Mean in Log Scale

SD in Original Scale SD in Log Scale

   95% t UCL (assumes normality of ROS data)    95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL    95% Bootstrap t UCL

   95% H-UCL (Log ROS)

UCLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distributed

KM Mean (logged)    95% H-UCL (KM -Log)

KM SD (logged)    95% Critical H Value (KM-Log)

KM Standard Error of Mean (logged)

DL/2 Statistics

DL/2 Normal DL/2 Log-Transformed

Mean in Original Scale Mean in Log Scale

SD in Original Scale SD in Log Scale

   95% t UCL (Assumes normality)    95% H-Stat UCL

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics

Detected Data appear Approximate Normal Distributed at 5% Significance Level

Suggested UCL to Use

95% KM (t) UCL 95% KM (Percentile Bootstrap) UCL

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

Magnesium

General Statistics

Total Number of Observations Number of Distinct Observations

Number of Missing Observations

Minimum Mean



1706

1707

1708

1709

1710

1711

1712

1713

1714

1715

1716

1717

1718

1719

1720

1721

1722

1723

1724

1725

1726

1727

1728

1729

1730

1731

1732

1733

1734

1735

1736

1737

1738

1739

1740

1741

1742

1743

1744

1745

1746

1747

1748

1749

1750

1751

1752

1753

1754

1755

1756

1757

1758

1759

1760

A B C D E F G H I J K L
  2470   1060

   533    122.3

      0.545       0.914

      0.922

      0.901

      0.121

      0.203

  1190   1207

  1194

      0.539

      0.748

      0.157

      0.2

      3.128       2.669

   312.7    366.4

   118.9    101.4

   978.1    598.6

     79.2

     0.0369      77.49

  1253   1280

      0.919

      0.901

      0.194

      0.203

      5.176       6.717

      7.812       0.648

  1419   1481

  1696   1994

  2580

  1179   1190

Maximum Median

SD Std. Error of Mean

Coefficient of Variation Skewness

Normal GOF Test

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Data appear Normal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Data appear Normal at 5% Significance Level

Data appear Normal at 5% Significance Level

Assuming Normal Distribution

   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL    95% Adjusted-CLT UCL (Chen-1995)

   95% Modified-t UCL (Johnson-1978)

Gamma GOF Test

A-D Test Statistic Anderson-Darling Gamma GOF Test

5% A-D Critical Value Detected data appear Gamma Distributed at 5% Significance Level

K-S Test Statistic Kolmogrov-Smirnoff Gamma GOF Test

5% K-S Critical Value Detected data appear Gamma Distributed at 5% Significance Level

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Approximate Chi Square Value (0.05)

Adjusted Level of Significance Adjusted Chi Square Value

Assuming Gamma Distribution

   95% Approximate Gamma UCL (use when n>=50))    95% Adjusted Gamma UCL (use when n<50)

Lognormal GOF Test

Shapiro Wilk Test Statistic Shapiro Wilk Lognormal GOF Test

5% Shapiro Wilk Critical Value Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic Lilliefors Lognormal GOF Test

5% Lilliefors Critical Value Data appear Lognormal at 5% Significance Level

Data appear Lognormal at 5% Significance Level

Lognormal Statistics

Minimum of Logged Data Mean of logged Data

Maximum of Logged Data SD of logged Data

Assuming Lognormal Distribution

   95% H-UCL    90% Chebyshev (MVUE) UCL

   95% Chebyshev (MVUE) UCL  97.5% Chebyshev (MVUE) UCL

   99% Chebyshev (MVUE) UCL

Nonparametric Distribution Free UCL Statistics

Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

   95% CLT UCL    95% Jackknife UCL



1761

1762

1763

1764

1765

1766

1767

1768

1769

1770

1771

1772

1773

1774

1775

1776

1777

1778

1779

1780

1781

1782

1783

1784

1785

1786

1787

1788

1789

1790

1791

1792

1793

1794

1795

1796

1797

1798

1799

1800

1801

1802

1803

1804

1805

1806

1807

1808

1809

1810

1811

1812

1813

1814

1815

A B C D E F G H I J K L
  1170   1228

  1275   1176

  1200

  1345   1511

  1742   2195

  1190

     19      19

      0

   103    343.6

   890    319

   170.6      39.14

      0.496       1.838

      0.853

      0.901

      0.164

      0.203

   411.5    425.6

   414.3

      0.298

      0.742

      0.103

      0.199

      5.06       4.296

     67.91      79.99

   192.3    163.2

   343.6    165.8

   134.7

     0.0369    132.4

   416.4    423.6

   95% Standard Bootstrap UCL    95% Bootstrap-t UCL

   95% Hall's Bootstrap UCL    95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL

   90% Chebyshev(Mean, Sd) UCL    95% Chebyshev(Mean, Sd) UCL

 97.5% Chebyshev(Mean, Sd) UCL    99% Chebyshev(Mean, Sd) UCL

Suggested UCL to Use

95% Student's-t UCL

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

For additional insight the user may want to consult a statistician.

Manganese

General Statistics

Total Number of Observations Number of Distinct Observations

Number of Missing Observations

Minimum Mean

Maximum Median

SD Std. Error of Mean

Coefficient of Variation Skewness

Normal GOF Test

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Data Not Normal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Data appear Normal at 5% Significance Level

Data appear Approximate Normal at 5% Significance Level

Assuming Normal Distribution

   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL    95% Adjusted-CLT UCL (Chen-1995)

   95% Modified-t UCL (Johnson-1978)

Gamma GOF Test

A-D Test Statistic Anderson-Darling Gamma GOF Test

5% A-D Critical Value Detected data appear Gamma Distributed at 5% Significance Level

K-S Test Statistic Kolmogrov-Smirnoff Gamma GOF Test

5% K-S Critical Value Detected data appear Gamma Distributed at 5% Significance Level

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Approximate Chi Square Value (0.05)

Adjusted Level of Significance Adjusted Chi Square Value

Assuming Gamma Distribution

   95% Approximate Gamma UCL (use when n>=50))    95% Adjusted Gamma UCL (use when n<50)



1816

1817

1818

1819

1820

1821

1822

1823

1824

1825

1826

1827

1828

1829

1830

1831

1832

1833

1834

1835

1836

1837

1838

1839

1840

1841

1842

1843

1844

1845

1846

1847

1848

1849

1850

1851

1852

1853

1854

1855

1856

1857

1858

1859

1860

1861

1862

1863

1864

1865

1866

1867

1868

1869

1870

A B C D E F G H I J K L

      0.973

      0.901

      0.122

      0.203

      4.635       5.738

      6.791       0.465

   429.4    457

   508.4    579.7

   719.7

   408    411.5

   406.9    440.2

   559.6    411.7

   426.9

   461.1    514.2

   588.1    733.1

   411.5

     19      19

     18       1

     18       1

      1.2       1.8

     10.1       1.8

      4.54       5.263%

      4.416       2.131

      4.15       0.483

      0.995       1.655

      1.371       0.509

      0.945

      0.897

      0.107

      0.209

Lognormal GOF Test

Shapiro Wilk Test Statistic Shapiro Wilk Lognormal GOF Test

5% Shapiro Wilk Critical Value Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic Lilliefors Lognormal GOF Test

5% Lilliefors Critical Value Data appear Lognormal at 5% Significance Level

Data appear Lognormal at 5% Significance Level

Lognormal Statistics

Minimum of Logged Data Mean of logged Data

Maximum of Logged Data SD of logged Data

Assuming Lognormal Distribution

   95% H-UCL    90% Chebyshev (MVUE) UCL

   95% Chebyshev (MVUE) UCL  97.5% Chebyshev (MVUE) UCL

   99% Chebyshev (MVUE) UCL

Nonparametric Distribution Free UCL Statistics

Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

   95% CLT UCL    95% Jackknife UCL

   95% Standard Bootstrap UCL    95% Bootstrap-t UCL

   95% Hall's Bootstrap UCL    95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL

   90% Chebyshev(Mean, Sd) UCL    95% Chebyshev(Mean, Sd) UCL

 97.5% Chebyshev(Mean, Sd) UCL    99% Chebyshev(Mean, Sd) UCL

Suggested UCL to Use

95% Student's-t UCL

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

For additional insight the user may want to consult a statistician.

Nickel

General Statistics

Total Number of Observations Number of Distinct Observations

Number of Detects Number of Non-Detects

Number of Distinct Detects Number of Distinct Non-Detects

Minimum Detect Minimum Non-Detect

Maximum Detect Maximum Non-Detect

Variance Detects Percent Non-Detects

Mean Detects SD Detects

Median Detects CV Detects

Skewness Detects Kurtosis Detects

Mean of Logged Detects SD of Logged Detects

Normal GOF Test on Detects Only

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Detected Data appear Normal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Detected Data appear Normal at 5% Significance Level

Detected Data appear Normal at 5% Significance Level



1871

1872

1873

1874

1875

1876

1877

1878

1879

1880

1881

1882

1883

1884

1885

1886

1887

1888

1889

1890

1891

1892

1893

1894

1895

1896

1897

1898

1899

1900

1901

1902

1903

1904

1905

1906

1907

1908

1909

1910

1911

1912

1913

1914

1915

1916

1917

1918

1919

1920

1921

1922

1923

1924

1925

A B C D E F G H I J K L

      4.246       0.505

      2.14       5.166

      5.122       5.131

      5.077       5.252

      5.762       6.448

      7.401       9.272

      0.131

      0.743

     0.0851

      0.204

      4.547       3.826

      0.971       1.154

   163.7    137.7

      4.416       2.257

      3.939    149.7

   122.4    120.2

      5.193       5.286

      1.06       4.239

     10.1       3.9

      2.209       0.521

      3.673       3.129

      1.154       1.355

   139.6    118.9

      4.239       2.397

     0.0369

     94.71      92.82

      5.321       5.429

      0.98

      0.897

      0.118

      0.209

      4.259       1.318

      2.18       0.546

      5.126       5.125

      5.159       5.302

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs

Mean Standard Error of Mean

SD    95% KM (BCA) UCL

95% KM (t) UCL 95% KM (Percentile Bootstrap) UCL

   95% KM (z) UCL    95% KM Bootstrap t UCL

90% KM Chebyshev UCL 95% KM Chebyshev UCL

97.5% KM Chebyshev UCL 99% KM Chebyshev UCL

Gamma GOF Tests on Detected Observations Only

A-D Test Statistic Anderson-Darling GOF Test

5% A-D Critical Value Detected data appear Gamma Distributed at 5% Significance Level

K-S Test Statistic Kolmogrov-Smirnoff GOF

5% K-S Critical Value Detected data appear Gamma Distributed at 5% Significance Level

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Gamma Kaplan-Meier (KM) Statistics

k hat (KM) nu hat (KM)

Approximate Chi Square Value (149.68, α) Adjusted Chi Square Value (149.68, β)

   95% Gamma Approximate KM-UCL (use when n>=50)    95% Gamma Adjusted KM-UCL (use when n<50)

Gamma ROS Statistics using Imputed  Non-Detects

GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1

For such situations, GROS method tends to yield inflated values of UCLs and BTVs

For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates

Minimum Mean

Maximum Median

SD CV

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Adjusted Level of Significance (β)

Approximate Chi Square Value (118.89, α) Adjusted Chi Square Value (118.89, β)

   95% Gamma Approximate UCL (use when n>=50)    95% Gamma Adjusted UCL (use when n<50)

Lognormal GOF Test on Detected Observations Only

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Detected Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Detected Data appear Lognormal at 5% Significance Level

Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects

Mean in Original Scale Mean in Log Scale

SD in Original Scale SD in Log Scale

   95% t UCL (assumes normality of ROS data)    95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL    95% Bootstrap t UCL



1926

1927

1928

1929

1930

1931

1932

1933

1934

1935

1936

1937

1938

1939

1940

1941

1942

1943

1944

1945

1946

1947

1948

1949

1950

1951

1952

1953

1954

1955

1956

1957

1958

1959

1960

1961

1962

1963

1964

1965

1966

1967

1968

1969

1970

1971

1972

1973

1974

1975

1976

1977

1978

1979

1980

A B C D E F G H I J K L
      5.65

      1.309       5.621

      0.55       2.058

      0.13

      4.231       1.293

      2.222       0.6

      5.115       5.879

      5.122       5.131

     19      18

     11       8

     11       7

     0.071      0.0358

      1.2       0.4

      0.163      42.11%

      0.405       0.404

      0.225       0.997

      1.329       0.467

    -1.345       0.992

      0.788

      0.85

      0.258

      0.267

      0.261      0.0825

      0.341       0.398

      0.404       0.4

      0.397       0.549

      0.508       0.621

      0.776       1.082

   95% H-UCL (Log ROS)

UCLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distributed

KM Mean (logged)    95% H-UCL (KM -Log)

KM SD (logged)    95% Critical H Value (KM-Log)

KM Standard Error of Mean (logged)

DL/2 Statistics

DL/2 Normal DL/2 Log-Transformed

Mean in Original Scale Mean in Log Scale

SD in Original Scale SD in Log Scale

   95% t UCL (Assumes normality)    95% H-Stat UCL

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics

Detected Data appear Normal Distributed at 5% Significance Level

Suggested UCL to Use

95% KM (t) UCL 95% KM (Percentile Bootstrap) UCL

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

Phenanthrene

General Statistics

Total Number of Observations Number of Distinct Observations

Number of Detects Number of Non-Detects

Number of Distinct Detects Number of Distinct Non-Detects

Minimum Detect Minimum Non-Detect

Maximum Detect Maximum Non-Detect

Variance Detects Percent Non-Detects

Mean Detects SD Detects

Median Detects CV Detects

Skewness Detects Kurtosis Detects

Mean of Logged Detects SD of Logged Detects

Normal GOF Test on Detects Only

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Detected Data Not Normal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Detected Data appear Normal at 5% Significance Level

Detected Data appear Approximate Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs

Mean Standard Error of Mean

SD    95% KM (BCA) UCL

95% KM (t) UCL 95% KM (Percentile Bootstrap) UCL

   95% KM (z) UCL    95% KM Bootstrap t UCL

90% KM Chebyshev UCL 95% KM Chebyshev UCL

97.5% KM Chebyshev UCL 99% KM Chebyshev UCL

Gamma GOF Tests on Detected Observations Only



1981

1982

1983

1984

1985

1986

1987

1988

1989

1990

1991

1992

1993

1994

1995

1996

1997

1998

1999

2000

2001

2002

2003

2004

2005

2006

2007

2008

2009

2010

2011

2012

2013

2014

2015

2016

2017

2018

2019

2020

2021

2022

2023

2024

2025

2026

2027

2028

2029

2030

2031

2032

2033

2034

2035

A B C D E F G H I J K L
      0.42

      0.746

      0.171

      0.261

      1.273       0.987

      0.318       0.411

     28.01      21.7

      0.405       0.408

      0.586      22.28

     12.55      11.92

      0.463       0.488

     0.01       0.239

      1.2      0.074

      0.362       1.515

      0.495       0.452

      0.483       0.529

     18.8      17.17

      0.239       0.355

     0.0369

      8.793       8.272

      0.466       0.496

      0.941

      0.85

      0.109

      0.267

      0.253     -2.158

      0.353       1.281

      0.394       0.401

      0.402       0.507

      0.655

    -2.054       0.559

      1.17       2.86

      0.293

      0.27     -2.083

A-D Test Statistic Anderson-Darling GOF Test

5% A-D Critical Value Detected data appear Gamma Distributed at 5% Significance Level

K-S Test Statistic Kolmogrov-Smirnoff GOF

5% K-S Critical Value Detected data appear Gamma Distributed at 5% Significance Level

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Gamma Kaplan-Meier (KM) Statistics

k hat (KM) nu hat (KM)

Approximate Chi Square Value (22.28, α) Adjusted Chi Square Value (22.28, β)

   95% Gamma Approximate KM-UCL (use when n>=50)    95% Gamma Adjusted KM-UCL (use when n<50)

Gamma ROS Statistics using Imputed  Non-Detects

GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1

For such situations, GROS method tends to yield inflated values of UCLs and BTVs

For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates

Minimum Mean

Maximum Median

SD CV

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Adjusted Level of Significance (β)

Approximate Chi Square Value (17.17, α) Adjusted Chi Square Value (17.17, β)

   95% Gamma Approximate UCL (use when n>=50)    95% Gamma Adjusted UCL (use when n<50)

Lognormal GOF Test on Detected Observations Only

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Detected Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Detected Data appear Lognormal at 5% Significance Level

Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects

Mean in Original Scale Mean in Log Scale

SD in Original Scale SD in Log Scale

   95% t UCL (assumes normality of ROS data)    95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL    95% Bootstrap t UCL

   95% H-UCL (Log ROS)

UCLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distributed

KM Mean (logged)    95% H-UCL (KM -Log)

KM SD (logged)    95% Critical H Value (KM-Log)

KM Standard Error of Mean (logged)

DL/2 Statistics

DL/2 Normal DL/2 Log-Transformed

Mean in Original Scale Mean in Log Scale



2036

2037

2038

2039

2040

2041

2042

2043

2044

2045

2046

2047

2048

2049

2050

2051

2052

2053

2054

2055

2056

2057

2058

2059

2060

2061

2062

2063

2064

2065

2066

2067

2068

2069

2070

2071

2072

2073

2074

2075

2076

2077

2078

2079

2080

2081

2082

2083

2084

2085

2086

2087

2088

2089

2090

A B C D E F G H I J K L
      0.347       1.377

      0.408       0.903

      0.404       0.4

     19      18

     15       4

     15       4

     0.0128      0.0358

      1.8       0.4

      0.348      21.05%

      0.476       0.59

      0.243       1.24

      1.494       0.863

    -1.615       1.56

      0.74

      0.881

      0.291

      0.229

      0.391       0.127

      0.534       0.605

      0.612       0.606

      0.601       0.703

      0.773       0.946

      1.186       1.657

      0.387

      0.779

      0.135

      0.231

      0.694       0.6

      0.685       0.793

     20.83      17.99

SD in Original Scale SD in Log Scale

   95% t UCL (Assumes normality)    95% H-Stat UCL

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics

Detected Data appear Approximate Normal Distributed at 5% Significance Level

Suggested UCL to Use

95% KM (t) UCL 95% KM (Percentile Bootstrap) UCL

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

Pyrene

General Statistics

Total Number of Observations Number of Distinct Observations

Number of Detects Number of Non-Detects

Number of Distinct Detects Number of Distinct Non-Detects

Minimum Detect Minimum Non-Detect

Maximum Detect Maximum Non-Detect

Variance Detects Percent Non-Detects

Mean Detects SD Detects

Median Detects CV Detects

Skewness Detects Kurtosis Detects

Mean of Logged Detects SD of Logged Detects

Normal GOF Test on Detects Only

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Detected Data Not Normal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Detected Data Not Normal at 5% Significance Level

Detected Data Not Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs

Mean Standard Error of Mean

SD    95% KM (BCA) UCL

   95% KM (t) UCL    95% KM (Percentile Bootstrap) UCL

   95% KM (z) UCL    95% KM Bootstrap t UCL

90% KM Chebyshev UCL 95% KM Chebyshev UCL

97.5% KM Chebyshev UCL 99% KM Chebyshev UCL

Gamma GOF Tests on Detected Observations Only

A-D Test Statistic Anderson-Darling GOF Test

5% A-D Critical Value Detected data appear Gamma Distributed at 5% Significance Level

K-S Test Statistic Kolmogrov-Smirnoff GOF

5% K-S Critical Value Detected data appear Gamma Distributed at 5% Significance Level

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)



2091

2092

2093

2094

2095

2096

2097

2098

2099

2100

2101

2102

2103

2104

2105

2106

2107

2108

2109

2110

2111

2112

2113

2114

2115

2116

2117

2118

2119

2120

2121

2122

2123

2124

2125

2126

2127

2128

2129

2130

2131

2132

2133

2134

2135

2136

2137

2138

2139

2140

2141

2142

2143

2144

2145

A B C D E F G H I J K L
      0.476       0.614

      0.537      20.42

     11.16      10.56

      0.716       0.757

     0.01       0.384

      1.8       0.17

      0.551       1.437

      0.574       0.518

      0.669       0.741

     21.8      19.69

      0.384       0.533

     0.0369

     10.62      10.04

      0.711       0.752

      0.937

      0.881

      0.178

      0.229

      0.386     -1.95

      0.55       1.564

      0.605       0.598

      0.656       0.703

      1.755

    -1.992       2.014

      1.623       3.594

      0.401

      0.398     -1.865

      0.544       1.565

      0.615       1.916

      0.946       0.752

      0.757

MLE Mean (bias corrected) MLE Sd (bias corrected)

Gamma Kaplan-Meier (KM) Statistics

k hat (KM) nu hat (KM)

Approximate Chi Square Value (20.42, α) Adjusted Chi Square Value (20.42, β)

95% Gamma Approximate KM-UCL (use when n>=50) 95% Gamma Adjusted KM-UCL (use when n<50)

Gamma ROS Statistics using Imputed  Non-Detects

GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1

For such situations, GROS method tends to yield inflated values of UCLs and BTVs

For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates

Minimum Mean

Maximum Median

SD CV

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Adjusted Level of Significance (β)

Approximate Chi Square Value (19.69, α) Adjusted Chi Square Value (19.69, β)

95% Gamma Approximate UCL (use when n>=50) 95% Gamma Adjusted UCL (use when n<50)

Lognormal GOF Test on Detected Observations Only

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Detected Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Detected Data appear Lognormal at 5% Significance Level

Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects

Mean in Original Scale Mean in Log Scale

SD in Original Scale SD in Log Scale

   95% t UCL (assumes normality of ROS data)    95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL    95% Bootstrap t UCL

   95% H-UCL (Log ROS)

UCLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distributed

KM Mean (logged)    95% H-UCL (KM -Log)

KM SD (logged)    95% Critical H Value (KM-Log)

KM Standard Error of Mean (logged)

DL/2 Statistics

DL/2 Normal DL/2 Log-Transformed

Mean in Original Scale Mean in Log Scale

SD in Original Scale SD in Log Scale

   95% t UCL (Assumes normality)    95% H-Stat UCL

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics

Detected Data appear Gamma Distributed at 5% Significance Level

Suggested UCL to Use

95% KM (Chebyshev) UCL 95% GROS Adjusted Gamma UCL

95% Adjusted Gamma KM-UCL



2146

2147

2148

2149

2150

2151

2152

2153

2154

2155

2156

2157

2158

2159

2160

2161

2162

2163

2164

2165

2166

2167

2168

2169

2170

2171

2172

2173

2174

2175

2176

2177

2178

2179

2180

2181

2182

2183

2184

2185

2186

2187

2188

2189

2190

2191

2192

2193

2194

2195

2196

2197

2198

2199

2200

A B C D E F G H I J K L

     19      12

      5      14

      4      10

      0.29       0.27

      0.485       1.51

    0.007      73.68%

      0.337      0.0836

      0.3       0.248

      2.121       4.556

    -1.109       0.219

      0.669

      0.762

      0.381

      0.396

      0.298      0.0189

     0.0584     N/A    

      0.331     N/A    

      0.329     N/A    

      0.355       0.381

      0.416       0.486

      0.89

      0.679

      0.373

      0.357

     24.11       9.778

     0.014      0.0345

   241.1      97.78

      0.337       0.108

     26.12    992.5

   920.4    914.3

      0.322       0.324

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

Selenium

General Statistics

Total Number of Observations Number of Distinct Observations

Number of Detects Number of Non-Detects

Number of Distinct Detects Number of Distinct Non-Detects

Minimum Detect Minimum Non-Detect

Maximum Detect Maximum Non-Detect

Variance Detects Percent Non-Detects

Mean Detects SD Detects

Median Detects CV Detects

Skewness Detects Kurtosis Detects

Mean of Logged Detects SD of Logged Detects

Normal GOF Test on Detects Only

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Detected Data Not Normal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Detected Data appear Normal at 5% Significance Level

Detected Data appear Approximate Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs

Mean Standard Error of Mean

SD    95% KM (BCA) UCL

95% KM (t) UCL 95% KM (Percentile Bootstrap) UCL

   95% KM (z) UCL    95% KM Bootstrap t UCL

90% KM Chebyshev UCL 95% KM Chebyshev UCL

97.5% KM Chebyshev UCL 99% KM Chebyshev UCL

Gamma GOF Tests on Detected Observations Only

A-D Test Statistic Anderson-Darling GOF Test

5% A-D Critical Value Detected Data Not Gamma Distributed at 5% Significance Level

K-S Test Statistic Kolmogrov-Smirnoff GOF

5% K-S Critical Value Detected Data Not Gamma Distributed at 5% Significance Level

Detected Data Not Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Gamma Kaplan-Meier (KM) Statistics

k hat (KM) nu hat (KM)

Approximate Chi Square Value (992.51, α) Adjusted Chi Square Value (992.51, β)

   95% Gamma Approximate KM-UCL (use when n>=50)    95% Gamma Adjusted KM-UCL (use when n<50)

Gamma ROS Statistics using Imputed  Non-Detects

GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs



2201

2202

2203

2204

2205

2206

2207

2208

2209

2210

2211

2212

2213

2214

2215

2216

2217

2218

2219

2220

2221

2222

2223

2224

2225

2226

2227

2228

2229

2230

2231

2232

2233

2234

2235

2236

2237

2238

2239

2240

2241

2242

2243

2244

2245

2246

2247

2248

2249

2250

2251

2252

2253

2254

2255

A B C D E F G H I J K L

     0.0908       0.224

      0.485       0.217

     0.0899       0.401

      7.101       6.015

     0.0315      0.0372

   269.8    228.6

      0.224      0.0913

     0.0369

   194.6    191.8

      0.263       0.267

      0.697

      0.762

      0.356

      0.396

      0.247     -1.431

     0.073       0.258

      0.276       0.275

      0.284       0.292

      0.276

    -1.224       0.318

      0.16       1.759

     0.0518

      0.353     -1.219

      0.202       0.637

      0.434       0.5

      0.331     N/A    

GROS may not be used when kstar of detected data is small such as < 0.1

For such situations, GROS method tends to yield inflated values of UCLs and BTVs

For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates

Minimum Mean

Maximum Median

SD CV

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Adjusted Level of Significance (β)

Approximate Chi Square Value (228.57, α) Adjusted Chi Square Value (228.57, β)

   95% Gamma Approximate UCL (use when n>=50)    95% Gamma Adjusted UCL (use when n<50)

Lognormal GOF Test on Detected Observations Only

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Detected Data Not Lognormal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Detected Data appear Lognormal at 5% Significance Level

Detected Data appear Approximate Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects

Mean in Original Scale Mean in Log Scale

SD in Original Scale SD in Log Scale

   95% t UCL (assumes normality of ROS data)    95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL    95% Bootstrap t UCL

   95% H-UCL (Log ROS)

UCLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distributed

KM Mean (logged)    95% H-UCL (KM -Log)

KM SD (logged)    95% Critical H Value (KM-Log)

KM Standard Error of Mean (logged)

DL/2 Statistics

DL/2 Normal DL/2 Log-Transformed

Mean in Original Scale Mean in Log Scale

SD in Original Scale SD in Log Scale

   95% t UCL (Assumes normality)    95% H-Stat UCL

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics

Detected Data appear Approximate Normal Distributed at 5% Significance Level

Suggested UCL to Use

95% KM (t) UCL 95% KM (Percentile Bootstrap) UCL

Warning: One or more Recommended UCL(s) not available!

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

Vanadium



2256

2257

2258

2259

2260

2261

2262

2263

2264

2265

2266

2267

2268

2269

2270

2271

2272

2273

2274

2275

2276

2277

2278

2279

2280

2281

2282

2283

2284

2285

2286

2287

2288

2289

2290

2291

2292

2293

2294

2295

2296

2297

2298

2299

2300

2301

2302

2303

2304

2305

2306

2307

2308

2309

2310

A B C D E F G H I J K L

     19      19

      0

      3.01      13.54

     24.1      13.3

      6.5       1.491

      0.48     -0.159

      0.946

      0.901

      0.144

      0.203

     16.12      15.93

     16.12

      0.665

      0.747

      0.165

      0.2

      3.505       2.987

      3.862       4.533

   133.2    113.5

     13.54       7.834

     89.91

     0.0369      88.08

     17.09      17.45

      0.892

      0.901

      0.181

      0.203

      1.102       2.456

      3.182       0.614

     19.15      20.1

     22.9      26.79

     34.43

General Statistics

Total Number of Observations Number of Distinct Observations

Number of Missing Observations

Minimum Mean

Maximum Median

SD Std. Error of Mean

Coefficient of Variation Skewness

Normal GOF Test

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Data appear Normal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Data appear Normal at 5% Significance Level

Data appear Normal at 5% Significance Level

Assuming Normal Distribution

   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL    95% Adjusted-CLT UCL (Chen-1995)

   95% Modified-t UCL (Johnson-1978)

Gamma GOF Test

A-D Test Statistic Anderson-Darling Gamma GOF Test

5% A-D Critical Value Detected data appear Gamma Distributed at 5% Significance Level

K-S Test Statistic Kolmogrov-Smirnoff Gamma GOF Test

5% K-S Critical Value Detected data appear Gamma Distributed at 5% Significance Level

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Approximate Chi Square Value (0.05)

Adjusted Level of Significance Adjusted Chi Square Value

Assuming Gamma Distribution

   95% Approximate Gamma UCL (use when n>=50))    95% Adjusted Gamma UCL (use when n<50)

Lognormal GOF Test

Shapiro Wilk Test Statistic Shapiro Wilk Lognormal GOF Test

5% Shapiro Wilk Critical Value Data Not Lognormal at 5% Significance Level

Lilliefors Test Statistic Lilliefors Lognormal GOF Test

5% Lilliefors Critical Value Data appear Lognormal at 5% Significance Level

Data appear Approximate Lognormal at 5% Significance Level

Lognormal Statistics

Minimum of Logged Data Mean of logged Data

Maximum of Logged Data SD of logged Data

Assuming Lognormal Distribution

   95% H-UCL    90% Chebyshev (MVUE) UCL

   95% Chebyshev (MVUE) UCL  97.5% Chebyshev (MVUE) UCL

   99% Chebyshev (MVUE) UCL

Nonparametric Distribution Free UCL Statistics



2311

2312

2313

2314

2315

2316

2317

2318

2319

2320

2321

2322

2323

2324

2325

2326

2327

2328

2329

2330

2331

2332

2333

2334

2335

2336

2337

2338

2339

2340

2341

2342

2343

2344

2345

2346

2347

2348

2349

2350

2351

2352

2353

2354

2355

2356

2357

2358

2359

2360

2361

2362

2363

2364

2365

A B C D E F G H I J K L

     15.99      16.12

     15.89      16.08

     15.82      15.87

     15.92

     18.01      20.04

     22.85      28.38

     16.12

     19      19

      0

     17.9      60.82

   148      52

     36.87       8.459

      0.606       1.503

      0.806

      0.901

      0.25

      0.203

     75.49      77.85

     75.98

      0.682

      0.746

      0.176

      0.2

      3.553       3.027

     17.12      20.09

   135    115

Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

   95% CLT UCL    95% Jackknife UCL

   95% Standard Bootstrap UCL    95% Bootstrap-t UCL

   95% Hall's Bootstrap UCL    95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL

   90% Chebyshev(Mean, Sd) UCL    95% Chebyshev(Mean, Sd) UCL

 97.5% Chebyshev(Mean, Sd) UCL    99% Chebyshev(Mean, Sd) UCL

Suggested UCL to Use

95% Student's-t UCL

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

For additional insight the user may want to consult a statistician.

Note: For highly negatively-skewed data, confidence limits (e.g., Chen, Johnson, Lognormal, and Gamma) may not be

reliable.  Chen's and Johnson's methods provide adjustments for positvely skewed data sets.

Zinc

General Statistics

Total Number of Observations Number of Distinct Observations

Number of Missing Observations

Minimum Mean

Maximum Median

SD Std. Error of Mean

Coefficient of Variation Skewness

Normal GOF Test

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Data Not Normal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Data Not Normal at 5% Significance Level

Data Not Normal at 5% Significance Level

Assuming Normal Distribution

   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL    95% Adjusted-CLT UCL (Chen-1995)

   95% Modified-t UCL (Johnson-1978)

Gamma GOF Test

A-D Test Statistic Anderson-Darling Gamma GOF Test

5% A-D Critical Value Detected data appear Gamma Distributed at 5% Significance Level

K-S Test Statistic Kolmogrov-Smirnoff Gamma GOF Test

5% K-S Critical Value Detected data appear Gamma Distributed at 5% Significance Level

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)



2366

2367

2368

2369

2370

2371

2372

2373

2374

2375

2376

2377

2378

2379

2380

2381

2382

2383

2384

2385

2386

2387

2388

2389

2390

2391

2392

2393

2394

2395

2396

2397

2398

2399

2400

2401

2402

2403

2404

2405

2406

2407

A B C D E F G H I J K L
     60.82      34.96

     91.26

     0.0369      89.41

     76.66      78.24

      0.953

      0.901

      0.143

      0.203

      2.885       3.961

      4.997       0.547

     79.41      84.09

     94.81    109.7

   138.9

     74.74      75.49

     74.3      81.46

     79.12      74.8

     77.19

     86.2      97.69

   113.6    145

     78.24

MLE Mean (bias corrected) MLE Sd (bias corrected)

Approximate Chi Square Value (0.05)

Adjusted Level of Significance Adjusted Chi Square Value

Assuming Gamma Distribution

   95% Approximate Gamma UCL (use when n>=50)    95% Adjusted Gamma UCL (use when n<50)

Lognormal GOF Test

Shapiro Wilk Test Statistic Shapiro Wilk Lognormal GOF Test

5% Shapiro Wilk Critical Value Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic Lilliefors Lognormal GOF Test

5% Lilliefors Critical Value Data appear Lognormal at 5% Significance Level

Data appear Lognormal at 5% Significance Level

Lognormal Statistics

Minimum of Logged Data Mean of logged Data

Maximum of Logged Data SD of logged Data

Assuming Lognormal Distribution

   95% H-UCL    90% Chebyshev (MVUE) UCL

   95% Chebyshev (MVUE) UCL  97.5% Chebyshev (MVUE) UCL

   99% Chebyshev (MVUE) UCL

Nonparametric Distribution Free UCL Statistics

Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

   95% CLT UCL    95% Jackknife UCL

   95% Standard Bootstrap UCL    95% Bootstrap-t UCL

   95% Hall's Bootstrap UCL    95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL

   90% Chebyshev(Mean, Sd) UCL    95% Chebyshev(Mean, Sd) UCL

 97.5% Chebyshev(Mean, Sd) UCL    99% Chebyshev(Mean, Sd) UCL

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

For additional insight the user may want to consult a statistician.

Suggested UCL to Use

95% Adjusted Gamma UCL

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.
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A B C D E F G H I J K L

     16      15

      7       9

      7       8

    0.0087      0.0394

      0.14       3.4

    0.00286      56.25%

     0.0524      0.0535

     0.0189       1.021

      0.81     -1.077

    -3.523       1.206

      0.82

      0.803

      0.306

      0.335

     0.0403      0.0155

     0.0454      0.0659

     0.0675      0.0657

     0.0658      0.0831

     0.0869       0.108

      0.137       0.195

      0.614

      0.727

      0.27

      0.32

      1.006       0.67

     0.052      0.0781

     14.09       9.384

     0.0524      0.064

      0.788      25.23

     14.79      13.88

     0.0687      0.0732

UCL Statistics for Data Sets with Non-Detects

User Selected Options

Date/Time of Computation   2/5/2015 10:43:38 AM

From File   ProUCLinput_16-026(d)_0-1.xls

Full Precision   OFF

Confidence Coefficient   95%

Number of Bootstrap Operations   2000

Anthracene

General Statistics

Total Number of Observations Number of Distinct Observations

Number of Detects Number of Non-Detects

Number of Distinct Detects Number of Distinct Non-Detects

Minimum Detect Minimum Non-Detect

Maximum Detect Maximum Non-Detect

Variance Detects Percent Non-Detects

Mean Detects SD Detects

Median Detects CV Detects

Skewness Detects Kurtosis Detects

Mean of Logged Detects SD of Logged Detects

Normal GOF Test on Detects Only

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Detected Data appear Normal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Detected Data appear Normal at 5% Significance Level

Detected Data appear Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs

Mean Standard Error of Mean

SD    95% KM (BCA) UCL

95% KM (t) UCL 95% KM (Percentile Bootstrap) UCL

   95% KM (z) UCL    95% KM Bootstrap t UCL

90% KM Chebyshev UCL 95% KM Chebyshev UCL

97.5% KM Chebyshev UCL 99% KM Chebyshev UCL

Gamma GOF Tests on Detected Observations Only

A-D Test Statistic Anderson-Darling GOF Test

5% A-D Critical Value Detected data appear Gamma Distributed at 5% Significance Level

K-S Test Statistic Kolmogrov-Smirnoff GOF

5% K-S Critical Value Detected data appear Gamma Distributed at 5% Significance Level

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Gamma Kaplan-Meier (KM) Statistics

k hat (KM) nu hat (KM)

Approximate Chi Square Value (25.23, α) Adjusted Chi Square Value (25.23, β)

   95% Gamma Approximate KM-UCL (use when n>=50)    95% Gamma Adjusted KM-UCL (use when n<50)
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89

90

91

92

93

94
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A B C D E F G H I J K L

    0.0087      0.036

      0.14      0.0233

     0.0382       1.06

      1.37       1.155

     0.0263      0.0312

     43.85      36.96

     0.036      0.0335

     0.0335

     24.04      22.86

     0.0554      0.0582

      0.843

      0.803

      0.218

      0.335

     0.0343     -3.771

     0.0381       0.84

     0.051      0.0504

     0.0559      0.0659

     0.056

    -3.804      0.0807

      1.041       2.768

      0.363

      0.189     -2.778

      0.41       1.482

      0.368       0.715

     0.0675      0.0657

Gamma ROS Statistics using Imputed  Non-Detects

GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1

For such situations, GROS method tends to yield inflated values of UCLs and BTVs

For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates

Minimum Mean

Maximum Median

SD CV

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Adjusted Level of Significance (β)

Approximate Chi Square Value (36.96, α) Adjusted Chi Square Value (36.96, β)

   95% Gamma Approximate UCL (use when n>=50)    95% Gamma Adjusted UCL (use when n<50)

Lognormal GOF Test on Detected Observations Only

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Detected Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Detected Data appear Lognormal at 5% Significance Level

Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects

Mean in Original Scale Mean in Log Scale

SD in Original Scale SD in Log Scale

   95% t UCL (assumes normality of ROS data)    95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL    95% Bootstrap t UCL

   95% H-UCL (Log ROS)

UCLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distributed

KM Mean (logged)    95% H-UCL (KM -Log)

KM SD (logged)    95% Critical H Value (KM-Log)

KM Standard Error of Mean (logged)

DL/2 Statistics

DL/2 Normal DL/2 Log-Transformed

Mean in Original Scale Mean in Log Scale

SD in Original Scale SD in Log Scale

   95% t UCL (Assumes normality)    95% H-Stat UCL

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics

Detected Data appear Normal Distributed at 5% Significance Level

Suggested UCL to Use

95% KM (t) UCL 95% KM (Percentile Bootstrap) UCL

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.
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112

113

114

115

116

117

118
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120

121
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130
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138

139

140

141

142
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147
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149

150

151

152
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155

156

157

158

159

160
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165

A B C D E F G H I J K L

     16      16

      0

   114    239.1

   610    218

   113.9      28.47

      0.476       2.478

      0.744

      0.887

      0.278

      0.222

   289    304.8

   292

      0.667

      0.741

      0.213

      0.216

      6.556       5.368

     36.47      44.54

   209.8    171.8

   239.1    103.2

   142.5

     0.0335    139.4

   288.3    294.6

      0.928

      0.887

      0.188

      0.222

      4.736       5.399

      6.413       0.387

   289.5    307.5

   339.3    383.5

   470.2

Barium

General Statistics

Total Number of Observations Number of Distinct Observations

Number of Missing Observations

Minimum Mean

Maximum Median

SD Std. Error of Mean

Coefficient of Variation Skewness

Normal GOF Test

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Data Not Normal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Data Not Normal at 5% Significance Level

Data Not Normal at 5% Significance Level

Assuming Normal Distribution

   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL    95% Adjusted-CLT UCL (Chen-1995)

   95% Modified-t UCL (Johnson-1978)

Gamma GOF Test

A-D Test Statistic Anderson-Darling Gamma GOF Test

5% A-D Critical Value Detected data appear Gamma Distributed at 5% Significance Level

K-S Test Statistic Kolmogrov-Smirnoff Gamma GOF Test

5% K-S Critical Value Detected data appear Gamma Distributed at 5% Significance Level

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Approximate Chi Square Value (0.05)

Adjusted Level of Significance Adjusted Chi Square Value

Assuming Gamma Distribution

   95% Approximate Gamma UCL (use when n>=50)    95% Adjusted Gamma UCL (use when n<50)

Lognormal GOF Test

Shapiro Wilk Test Statistic Shapiro Wilk Lognormal GOF Test

5% Shapiro Wilk Critical Value Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic Lilliefors Lognormal GOF Test

5% Lilliefors Critical Value Data appear Lognormal at 5% Significance Level

Data appear Lognormal at 5% Significance Level

Lognormal Statistics

Minimum of Logged Data Mean of logged Data

Maximum of Logged Data SD of logged Data

Assuming Lognormal Distribution

   95% H-UCL    90% Chebyshev (MVUE) UCL

   95% Chebyshev (MVUE) UCL  97.5% Chebyshev (MVUE) UCL

   99% Chebyshev (MVUE) UCL



166

167

168

169

170

171

172

173

174

175

176

177

178

179

180

181

182

183

184

185

186

187

188

189

190

191

192

193

194

195

196

197

198

199

200

201

202

203

204

205

206

207

208

209

210

211

212

213

214

215

216

217

218

219

220

A B C D E F G H I J K L

   285.9    289

   285.1    328.4

   527.4    288.6

   304.5

   324.5    363.2

   416.9    522.4

   294.6

     16      15

      9       7

      9       6

     0.0327      0.0394

      0.31       3.4

     0.0118      43.75%

      0.128       0.109

     0.072       0.846

      0.912     -1.214

    -2.369       0.831

      0.774

      0.829

      0.358

      0.295

      0.104      0.03

     0.0978       0.156

      0.157       0.157

      0.154       0.171

      0.194       0.235

      0.291       0.402

      0.81

      0.732

      0.322

      0.283

Nonparametric Distribution Free UCL Statistics

Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

   95% CLT UCL    95% Jackknife UCL

   95% Standard Bootstrap UCL    95% Bootstrap-t UCL

   95% Hall's Bootstrap UCL    95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL

   90% Chebyshev(Mean, Sd) UCL    95% Chebyshev(Mean, Sd) UCL

 97.5% Chebyshev(Mean, Sd) UCL    99% Chebyshev(Mean, Sd) UCL

Suggested UCL to Use

95% Adjusted Gamma UCL

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

For additional insight the user may want to consult a statistician.

Benzo(a)anthracene

General Statistics

Total Number of Observations Number of Distinct Observations

Number of Detects Number of Non-Detects

Number of Distinct Detects Number of Distinct Non-Detects

Minimum Detect Minimum Non-Detect

Maximum Detect Maximum Non-Detect

Variance Detects Percent Non-Detects

Mean Detects SD Detects

Median Detects CV Detects

Skewness Detects Kurtosis Detects

Mean of Logged Detects SD of Logged Detects

Normal GOF Test on Detects Only

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Detected Data Not Normal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Detected Data Not Normal at 5% Significance Level

Detected Data Not Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs

Mean Standard Error of Mean

SD    95% KM (BCA) UCL

95% KM (t) UCL 95% KM (Percentile Bootstrap) UCL

   95% KM (z) UCL    95% KM Bootstrap t UCL

90% KM Chebyshev UCL 95% KM Chebyshev UCL

97.5% KM Chebyshev UCL 99% KM Chebyshev UCL

Gamma GOF Tests on Detected Observations Only

A-D Test Statistic Anderson-Darling GOF Test

5% A-D Critical Value Detected Data Not Gamma Distributed at 5% Significance Level

K-S Test Statistic Kolmogrov-Smirnoff GOF

5% K-S Critical Value Detected Data Not Gamma Distributed at 5% Significance Level

Detected Data Not Gamma Distributed at 5% Significance Level
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222
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226
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228

229

230

231

232
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234

235

236

237

238

239

240

241

242

243

244

245

246

247

248

249

250

251

252

253

254

255

256

257

258

259

260

261

262

263

264

265

266

267

268

269

270

271

272

273

274

275

A B C D E F G H I J K L

      1.734       1.23

     0.074       0.104

     31.21      22.14

      0.128       0.116

      1.139      36.44

     23.63      22.45

      0.161       0.169

     0.01      0.0922

      0.31      0.0662

     0.0941       1.021

      1.129       0.959

     0.0817      0.0961

     36.14      30.69

     0.0922      0.0942

     0.0335

     19.04      18

      0.149       0.157

      0.869

      0.829

      0.278

      0.295

     0.0937     -2.72

     0.0911       0.83

      0.134       0.132

      0.141       0.147

      0.157

    -2.632       0.168

      0.817       2.436

      0.25

      0.216     -2.355

      0.407       1.218

      0.394       0.521

Gamma Statistics on Detected Data Only

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Gamma Kaplan-Meier (KM) Statistics

k hat (KM) nu hat (KM)

Approximate Chi Square Value (36.44, α) Adjusted Chi Square Value (36.44, β)

   95% Gamma Approximate KM-UCL (use when n>=50)    95% Gamma Adjusted KM-UCL (use when n<50)

Gamma ROS Statistics using Imputed  Non-Detects

GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1

For such situations, GROS method tends to yield inflated values of UCLs and BTVs

For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates

Minimum Mean

Maximum Median

SD CV

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Adjusted Level of Significance (β)

Approximate Chi Square Value (30.69, α) Adjusted Chi Square Value (30.69, β)

   95% Gamma Approximate UCL (use when n>=50)    95% Gamma Adjusted UCL (use when n<50)

Lognormal GOF Test on Detected Observations Only

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Detected Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Detected Data appear Lognormal at 5% Significance Level

Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects

Mean in Original Scale Mean in Log Scale

SD in Original Scale SD in Log Scale

   95% t UCL (assumes normality of ROS data)    95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL    95% Bootstrap t UCL

   95% H-UCL (Log ROS)

UCLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distributed

KM Mean (logged)    95% H-UCL (KM -Log)

KM SD (logged)    95% Critical H Value (KM-Log)

KM Standard Error of Mean (logged)

DL/2 Statistics

DL/2 Normal DL/2 Log-Transformed

Mean in Original Scale Mean in Log Scale

SD in Original Scale SD in Log Scale

   95% t UCL (Assumes normality)    95% H-Stat UCL

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics
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278

279

280

281

282

283

284

285

286

287

288

289

290

291

292

293

294

295

296

297

298

299

300

301

302

303

304

305

306

307

308

309

310

311

312

313

314

315

316

317

318

319

320

321

322

323

324

325

326

327

328

329

330

A B C D E F G H I J K L

      0.157       0.157

     16      15

      8       8

      8       7

     0.0256      0.0394

      0.26       3.4

    0.00631      50%

     0.0949      0.0794

     0.08       0.837

      1.518       2.088

    -2.638       0.802

      0.825

      0.818

      0.302

      0.313

     0.0777      0.0224

     0.0694       0.118

      0.117       0.114

      0.114       0.164

      0.145       0.175

      0.218       0.3

      0.36

      0.725

      0.215

      0.298

      1.918       1.282

     0.0495      0.0741

     30.68      20.51

     0.0949      0.0838

      1.253      40.08

     26.58      25.33

Detected Data appear Lognormal Distributed at 5% Significance Level

Suggested UCL to Use

95% KM (t) UCL 95% KM (% Bootstrap) UCL

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

Benzo(a)pyrene

General Statistics

Total Number of Observations Number of Distinct Observations

Number of Detects Number of Non-Detects

Number of Distinct Detects Number of Distinct Non-Detects

Minimum Detect Minimum Non-Detect

Maximum Detect Maximum Non-Detect

Variance Detects Percent Non-Detects

Mean Detects SD Detects

Median Detects CV Detects

Skewness Detects Kurtosis Detects

Mean of Logged Detects SD of Logged Detects

Normal GOF Test on Detects Only

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Detected Data appear Normal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Detected Data appear Normal at 5% Significance Level

Detected Data appear Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs

Mean Standard Error of Mean

SD    95% KM (BCA) UCL

95% KM (t) UCL 95% KM (Percentile Bootstrap) UCL

   95% KM (z) UCL    95% KM Bootstrap t UCL

90% KM Chebyshev UCL 95% KM Chebyshev UCL

97.5% KM Chebyshev UCL 99% KM Chebyshev UCL

Gamma GOF Tests on Detected Observations Only

A-D Test Statistic Anderson-Darling GOF Test

5% A-D Critical Value Detected data appear Gamma Distributed at 5% Significance Level

K-S Test Statistic Kolmogrov-Smirnoff GOF

5% K-S Critical Value Detected data appear Gamma Distributed at 5% Significance Level

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Gamma Kaplan-Meier (KM) Statistics

k hat (KM) nu hat (KM)

Approximate Chi Square Value (40.08, α) Adjusted Chi Square Value (40.08, β)
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345
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347

348

349

350

351

352

353

354

355

356

357

358

359

360

361

362

363

364

365

366

367

368

369

370

371

372

373

374

375

376

377

378

379

380

381

382

383

384

385

A B C D E F G H I J K L
      0.117       0.123

     0.0199      0.0703

      0.26      0.0596

     0.0629       0.894

      1.863       1.555

     0.0377      0.0452

     59.61      49.76

     0.0703      0.0564

     0.0335

     34.57      33.13

      0.101       0.106

      0.942

      0.818

      0.168

      0.313

     0.0717     -2.861

     0.0606       0.642

     0.0982      0.0965

      0.108       0.131

      0.101

    -2.864       0.118

      0.743       2.335

      0.242

      0.203     -2.445

      0.407       1.217

      0.381       0.475

      0.117       0.114

   95% Gamma Approximate KM-UCL (use when n>=50)    95% Gamma Adjusted KM-UCL (use when n<50)

Gamma ROS Statistics using Imputed  Non-Detects

GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1

For such situations, GROS method tends to yield inflated values of UCLs and BTVs

For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates

Minimum Mean

Maximum Median

SD CV

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Adjusted Level of Significance (β)

Approximate Chi Square Value (49.76, α) Adjusted Chi Square Value (49.76, β)

   95% Gamma Approximate UCL (use when n>=50)    95% Gamma Adjusted UCL (use when n<50)

Lognormal GOF Test on Detected Observations Only

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Detected Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Detected Data appear Lognormal at 5% Significance Level

Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects

Mean in Original Scale Mean in Log Scale

SD in Original Scale SD in Log Scale

   95% t UCL (assumes normality of ROS data)    95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL    95% Bootstrap t UCL

   95% H-UCL (Log ROS)

UCLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distributed

KM Mean (logged)    95% H-UCL (KM -Log)

KM SD (logged)    95% Critical H Value (KM-Log)

KM Standard Error of Mean (logged)

DL/2 Statistics

DL/2 Normal DL/2 Log-Transformed

Mean in Original Scale Mean in Log Scale

SD in Original Scale SD in Log Scale

   95% t UCL (Assumes normality)    95% H-Stat UCL

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics

Detected Data appear Normal Distributed at 5% Significance Level

Suggested UCL to Use

95% KM (t) UCL 95% KM (Percentile Bootstrap) UCL

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.
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414
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418

419

420

421

422

423

424

425

426

427

428

429

430

431

432

433

434

435

436

437

438

439

440

A B C D E F G H I J K L

     16      15

      8       8

      8       7

     0.0346      0.0394

      0.55       3.4

     0.0366      50%

      0.183       0.191

      0.123       1.048

      1.423       0.758

    -2.161       1.022

      0.766

      0.818

      0.358

      0.313

      0.122      0.0414

      0.148       0.192

      0.195       0.193

      0.19       0.294

      0.247       0.303

      0.381       0.534

      0.529

      0.732

      0.268

      0.3

      1.226       0.849

      0.149       0.215

     19.61      13.59

      0.183       0.198

      0.687      21.99

     12.33      11.51

      0.218       0.234

     0.01       0.107

      0.55      0.0453

      0.153       1.431

Benzo(b)fluoranthene

General Statistics

Total Number of Observations Number of Distinct Observations

Number of Detects Number of Non-Detects

Number of Distinct Detects Number of Distinct Non-Detects

Minimum Detect Minimum Non-Detect

Maximum Detect Maximum Non-Detect

Variance Detects Percent Non-Detects

Mean Detects SD Detects

Median Detects CV Detects

Skewness Detects Kurtosis Detects

Mean of Logged Detects SD of Logged Detects

Normal GOF Test on Detects Only

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Detected Data Not Normal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Detected Data Not Normal at 5% Significance Level

Detected Data Not Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs

Mean Standard Error of Mean

SD    95% KM (BCA) UCL

95% KM (t) UCL 95% KM (Percentile Bootstrap) UCL

   95% KM (z) UCL    95% KM Bootstrap t UCL

90% KM Chebyshev UCL 95% KM Chebyshev UCL

97.5% KM Chebyshev UCL 99% KM Chebyshev UCL

Gamma GOF Tests on Detected Observations Only

A-D Test Statistic Anderson-Darling GOF Test

5% A-D Critical Value Detected data appear Gamma Distributed at 5% Significance Level

K-S Test Statistic Kolmogrov-Smirnoff GOF

5% K-S Critical Value Detected data appear Gamma Distributed at 5% Significance Level

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Gamma Kaplan-Meier (KM) Statistics

k hat (KM) nu hat (KM)

Approximate Chi Square Value (21.99, α) Adjusted Chi Square Value (21.99, β)

95% Gamma Approximate KM-UCL (use when n>=50) 95% Gamma Adjusted KM-UCL (use when n<50)

Gamma ROS Statistics using Imputed  Non-Detects

GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1

For such situations, GROS method tends to yield inflated values of UCLs and BTVs

For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates

Minimum Mean

Maximum Median

SD CV
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447

448

449

450

451

452

453

454

455

456

457

458

459

460

461

462

463

464

465

466

467

468

469

470

471

472

473

474

475

476

477

478

479

480

481

482

483

484

485

486

487

488

489

490

491

492

493

494

495

A B C D E F G H I J K L
      0.789       0.683

      0.136       0.157

     25.25      21.85

      0.107       0.13

     0.0335

     12.23      11.41

      0.192       0.205

      0.907

      0.818

      0.203

      0.313

      0.114     -2.674

      0.149       0.94

      0.18       0.178

      0.205       0.332

      0.202

    -2.588       0.204

      0.9       2.554

      0.267

      0.247     -2.206

      0.414       1.277

      0.428       0.704

      0.195       0.205

      0.234

     16      14

      7       9

      7       7

     0.0181      0.0394

      0.13       3.4

    0.00148      56.25%

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Adjusted Level of Significance (β)

Approximate Chi Square Value (21.85, α) Adjusted Chi Square Value (21.85, β)

95% Gamma Approximate UCL (use when n>=50) 95% Gamma Adjusted UCL (use when n<50)

Lognormal GOF Test on Detected Observations Only

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Detected Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Detected Data appear Lognormal at 5% Significance Level

Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects

Mean in Original Scale Mean in Log Scale

SD in Original Scale SD in Log Scale

   95% t UCL (assumes normality of ROS data)    95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL    95% Bootstrap t UCL

   95% H-UCL (Log ROS)

UCLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distributed

KM Mean (logged)    95% H-UCL (KM -Log)

KM SD (logged)    95% Critical H Value (KM-Log)

KM Standard Error of Mean (logged)

DL/2 Statistics

DL/2 Normal DL/2 Log-Transformed

Mean in Original Scale Mean in Log Scale

SD in Original Scale SD in Log Scale

   95% t UCL (Assumes normality)    95% H-Stat UCL

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics

Detected Data appear Gamma Distributed at 5% Significance Level

Suggested UCL to Use

95% KM (t) UCL 95% GROS Adjusted Gamma UCL

95% Adjusted Gamma KM-UCL

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

Benzo(g,h,i)perylene

General Statistics

Total Number of Observations Number of Distinct Observations

Number of Detects Number of Non-Detects

Number of Distinct Detects Number of Distinct Non-Detects

Minimum Detect Minimum Non-Detect

Maximum Detect Maximum Non-Detect

Variance Detects Percent Non-Detects
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541
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550

A B C D E F G H I J K L
     0.0467      0.0384

     0.038       0.823

      2.17       5.145

    -3.277       0.662

      0.726

      0.803

      0.352

      0.335

     0.0406      0.0109

     0.0315      0.0601

     0.0598      0.0591

     0.0586      0.0817

     0.0734      0.0883

      0.109       0.149

      0.482

      0.714

      0.267

      0.314

      2.499       1.523

     0.0187      0.0307

     34.99      21.33

     0.0467      0.0379

      1.657      53.01

     37.28      35.79

     0.0577      0.0601

     0.0181      0.0378

      0.13      0.0314

     0.027       0.716

      3.547       2.924

     0.0106      0.0129

   113.5      93.55

     0.0378      0.0221

     0.0335

     72.25      70.12

     0.0489      0.0504

Mean Detects SD Detects

Median Detects CV Detects

Skewness Detects Kurtosis Detects

Mean of Logged Detects SD of Logged Detects

Normal GOF Test on Detects Only

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Detected Data Not Normal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Detected Data Not Normal at 5% Significance Level

Detected Data Not Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs

Mean Standard Error of Mean

SD    95% KM (BCA) UCL

95% KM (t) UCL 95% KM (Percentile Bootstrap) UCL

   95% KM (z) UCL    95% KM Bootstrap t UCL

90% KM Chebyshev UCL 95% KM Chebyshev UCL

97.5% KM Chebyshev UCL 99% KM Chebyshev UCL

Gamma GOF Tests on Detected Observations Only

A-D Test Statistic Anderson-Darling GOF Test

5% A-D Critical Value Detected data appear Gamma Distributed at 5% Significance Level

K-S Test Statistic Kolmogrov-Smirnoff GOF

5% K-S Critical Value Detected data appear Gamma Distributed at 5% Significance Level

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Gamma Kaplan-Meier (KM) Statistics

k hat (KM) nu hat (KM)

Approximate Chi Square Value (53.01, α) Adjusted Chi Square Value (53.01, β)

95% Gamma Approximate KM-UCL (use when n>=50) 95% Gamma Adjusted KM-UCL (use when n<50)

Gamma ROS Statistics using Imputed  Non-Detects

GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1

For such situations, GROS method tends to yield inflated values of UCLs and BTVs

For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates

Minimum Mean

Maximum Median

SD CV

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Adjusted Level of Significance (β)

Approximate Chi Square Value (93.55, α) Adjusted Chi Square Value (93.55, β)

95% Gamma Approximate UCL (use when n>=50) 95% Gamma Adjusted UCL (use when n<50)

Lognormal GOF Test on Detected Observations Only
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      0.917

      0.803

      0.225

      0.335

     0.0377     -3.408

     0.0263       0.471

     0.0493      0.0499

     0.0575      0.0658

     0.0473

    -3.399      0.0537

      0.569       2.125

      0.208

      0.188     -2.663

      0.41       1.284

      0.367       0.455

     0.0598      0.0504

     0.0601

     16      16

      0

   469   2090

  7940   1725

  1694    423.6

      0.811       3.006

      0.655

      0.887

      0.275

      0.222

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Detected Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Detected Data appear Lognormal at 5% Significance Level

Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects

Mean in Original Scale Mean in Log Scale

SD in Original Scale SD in Log Scale

   95% t UCL (assumes normality of ROS data)    95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL    95% Bootstrap t UCL

   95% H-UCL (Log ROS)

UCLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distributed

KM Mean (logged)    95% H-UCL (KM -Log)

KM SD (logged)    95% Critical H Value (KM-Log)

KM Standard Error of Mean (logged)

DL/2 Statistics

DL/2 Normal DL/2 Log-Transformed

Mean in Original Scale Mean in Log Scale

SD in Original Scale SD in Log Scale

   95% t UCL (Assumes normality)    95% H-Stat UCL

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics

Detected Data appear Gamma Distributed at 5% Significance Level

Suggested UCL to Use

95% KM (t) UCL 95% GROS Adjusted Gamma UCL

95% Adjusted Gamma KM-UCL

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

Calcium

General Statistics

Total Number of Observations Number of Distinct Observations

Number of Missing Observations

Minimum Mean

Maximum Median

SD Std. Error of Mean

Coefficient of Variation Skewness

Normal GOF Test

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Data Not Normal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Data Not Normal at 5% Significance Level

Data Not Normal at 5% Significance Level
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  2833   3127

  2886

      0.641

      0.746

      0.177

      0.217

      2.681       2.22

   779.8    941.7

     85.78      71.03

  2090   1403

     52.62

     0.0335      50.82

  2821   2921

      0.946

      0.887

      0.142

      0.222

      6.151       7.447

      8.98       0.619

  2945   3045

  3496   4122

  5352

  2787   2833

  2770   3708

  5820   2818

  3250

  3361   3937

  4735   6305

  2921

Assuming Normal Distribution

   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL    95% Adjusted-CLT UCL (Chen-1995)

   95% Modified-t UCL (Johnson-1978)

Gamma GOF Test

A-D Test Statistic Anderson-Darling Gamma GOF Test

5% A-D Critical Value Detected data appear Gamma Distributed at 5% Significance Level

K-S Test Statistic Kolmogrov-Smirnoff Gamma GOF Test

5% K-S Critical Value Detected data appear Gamma Distributed at 5% Significance Level

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Approximate Chi Square Value (0.05)

Adjusted Level of Significance Adjusted Chi Square Value

Assuming Gamma Distribution

   95% Approximate Gamma UCL (use when n>=50)    95% Adjusted Gamma UCL (use when n<50)

Lognormal GOF Test

Shapiro Wilk Test Statistic Shapiro Wilk Lognormal GOF Test

5% Shapiro Wilk Critical Value Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic Lilliefors Lognormal GOF Test

5% Lilliefors Critical Value Data appear Lognormal at 5% Significance Level

Data appear Lognormal at 5% Significance Level

Lognormal Statistics

Minimum of Logged Data Mean of logged Data

Maximum of Logged Data SD of logged Data

Assuming Lognormal Distribution

   95% H-UCL    90% Chebyshev (MVUE) UCL

   95% Chebyshev (MVUE) UCL  97.5% Chebyshev (MVUE) UCL

   99% Chebyshev (MVUE) UCL

Nonparametric Distribution Free UCL Statistics

Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

   95% CLT UCL    95% Jackknife UCL

   95% Standard Bootstrap UCL    95% Bootstrap-t UCL

   95% Hall's Bootstrap UCL    95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL

   90% Chebyshev(Mean, Sd) UCL    95% Chebyshev(Mean, Sd) UCL

 97.5% Chebyshev(Mean, Sd) UCL    99% Chebyshev(Mean, Sd) UCL

Suggested UCL to Use

95% Adjusted Gamma UCL

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)
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     16      16

      0

      1.05       6.217

     17       6.35

      3.842       0.961

      0.618       1.293

      0.895

      0.887

      0.154

      0.222

      7.901       8.129

      7.953

      0.377

      0.747

      0.153

      0.217

      2.621       2.171

      2.372       2.863

     83.88      69.48

      6.217       4.219

     51.3

     0.0335      49.52

      8.421       8.723

      0.931

      0.887

      0.182

      0.222

     0.0488       1.625

      2.833       0.712

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

For additional insight the user may want to consult a statistician.

Chromium

General Statistics

Total Number of Observations Number of Distinct Observations

Number of Missing Observations

Minimum Mean

Maximum Median

SD Std. Error of Mean

Coefficient of Variation Skewness

Normal GOF Test

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Data appear Normal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Data appear Normal at 5% Significance Level

Data appear Normal at 5% Significance Level

Assuming Normal Distribution

   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL    95% Adjusted-CLT UCL (Chen-1995)

   95% Modified-t UCL (Johnson-1978)

Gamma GOF Test

A-D Test Statistic Anderson-Darling Gamma GOF Test

5% A-D Critical Value Detected data appear Gamma Distributed at 5% Significance Level

K-S Test Statistic Kolmogrov-Smirnoff Gamma GOF Test

5% K-S Critical Value Detected data appear Gamma Distributed at 5% Significance Level

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Approximate Chi Square Value (0.05)

Adjusted Level of Significance Adjusted Chi Square Value

Assuming Gamma Distribution

   95% Approximate Gamma UCL (use when n>=50))    95% Adjusted Gamma UCL (use when n<50)

Lognormal GOF Test

Shapiro Wilk Test Statistic Shapiro Wilk Lognormal GOF Test

5% Shapiro Wilk Critical Value Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic Lilliefors Lognormal GOF Test

5% Lilliefors Critical Value Data appear Lognormal at 5% Significance Level

Data appear Lognormal at 5% Significance Level

Lognormal Statistics

Minimum of Logged Data Mean of logged Data

Maximum of Logged Data SD of logged Data
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      9.979      10.05

     11.69      13.98

     18.46

      7.797       7.901

      7.764       8.25

      9.061       7.826

      8.084

      9.099      10.4

     12.22      15.77

      7.901

     16      15

      9       7

      9       6

     0.03      0.0394

      0.41       3.4

     0.0208      43.75%

      0.16       0.144

     0.089       0.903

      0.936     -1.013

    -2.212       0.928

      0.798

      0.829

      0.333

      0.295

      0.122      0.0374

      0.126       0.188

      0.188       0.185

      0.184       0.206

      0.234       0.285

      0.356       0.494

      0.616

Assuming Lognormal Distribution

   95% H-UCL    90% Chebyshev (MVUE) UCL

   95% Chebyshev (MVUE) UCL  97.5% Chebyshev (MVUE) UCL

   99% Chebyshev (MVUE) UCL

Nonparametric Distribution Free UCL Statistics

Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

   95% CLT UCL    95% Jackknife UCL

   95% Standard Bootstrap UCL    95% Bootstrap-t UCL

   95% Hall's Bootstrap UCL    95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL

   90% Chebyshev(Mean, Sd) UCL    95% Chebyshev(Mean, Sd) UCL

 97.5% Chebyshev(Mean, Sd) UCL    99% Chebyshev(Mean, Sd) UCL

Suggested UCL to Use

95% Student's-t UCL

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

For additional insight the user may want to consult a statistician.

Chrysene

General Statistics

Total Number of Observations Number of Distinct Observations

Number of Detects Number of Non-Detects

Number of Distinct Detects Number of Distinct Non-Detects

Minimum Detect Minimum Non-Detect

Maximum Detect Maximum Non-Detect

Variance Detects Percent Non-Detects

Mean Detects SD Detects

Median Detects CV Detects

Skewness Detects Kurtosis Detects

Mean of Logged Detects SD of Logged Detects

Normal GOF Test on Detects Only

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Detected Data Not Normal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Detected Data Not Normal at 5% Significance Level

Detected Data Not Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs

Mean Standard Error of Mean

SD    95% KM (BCA) UCL

95% KM (t) UCL 95% KM (Percentile Bootstrap) UCL

   95% KM (z) UCL    95% KM Bootstrap t UCL

90% KM Chebyshev UCL 95% KM Chebyshev UCL

97.5% KM Chebyshev UCL 99% KM Chebyshev UCL

Gamma GOF Tests on Detected Observations Only

A-D Test Statistic Anderson-Darling GOF Test



771

772

773

774

775

776

777

778

779

780

781

782

783

784

785

786

787

788

789

790

791

792

793

794

795

796

797

798

799

800

801

802

803

804

805

806

807

808

809

810

811

812

813

814

815

816

817

818

819

820

821

822

823

824

825

A B C D E F G H I J K L
      0.735

      0.271

      0.284

      1.466       1.051

      0.109       0.152

     26.39      18.92

      0.16       0.156

      0.941      30.1

     18.57      17.54

      0.198       0.21

     0.01       0.111

      0.41      0.0736

      0.123       1.109

      0.998       0.853

      0.111       0.13

     31.94      27.28

      0.111       0.12

     0.0335

     16.37      15.41

      0.185       0.197

      0.911

      0.829

      0.216

      0.295

      0.112     -2.615

      0.121       0.904

      0.165       0.162

      0.176       0.195

      0.2

    -2.565       0.219

      0.925       2.59

      0.278

      0.233     -2.266

      0.409       1.256

5% A-D Critical Value Detected data appear Gamma Distributed at 5% Significance Level

K-S Test Statistic Kolmogrov-Smirnoff GOF

5% K-S Critical Value Detected data appear Gamma Distributed at 5% Significance Level

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Gamma Kaplan-Meier (KM) Statistics

k hat (KM) nu hat (KM)

Approximate Chi Square Value (30.10, α) Adjusted Chi Square Value (30.10, β)

95% Gamma Approximate KM-UCL (use when n>=50) 95% Gamma Adjusted KM-UCL (use when n<50)

Gamma ROS Statistics using Imputed  Non-Detects

GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1

For such situations, GROS method tends to yield inflated values of UCLs and BTVs

For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates

Minimum Mean

Maximum Median

SD CV

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Adjusted Level of Significance (β)

Approximate Chi Square Value (27.28, α) Adjusted Chi Square Value (27.28, β)

95% Gamma Approximate UCL (use when n>=50) 95% Gamma Adjusted UCL (use when n<50)

Lognormal GOF Test on Detected Observations Only

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Detected Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Detected Data appear Lognormal at 5% Significance Level

Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects

Mean in Original Scale Mean in Log Scale

SD in Original Scale SD in Log Scale

   95% t UCL (assumes normality of ROS data)    95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL    95% Bootstrap t UCL

   95% H-UCL (Log ROS)

UCLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distributed

KM Mean (logged)    95% H-UCL (KM -Log)

KM SD (logged)    95% Critical H Value (KM-Log)

KM Standard Error of Mean (logged)

DL/2 Statistics

DL/2 Normal DL/2 Log-Transformed

Mean in Original Scale Mean in Log Scale

SD in Original Scale SD in Log Scale
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      0.413       0.628

      0.188       0.197

      0.21

     16      13

      0

      0.341       3.198

      4.7       3.5

      1.427       0.357

      0.446     -0.81

      0.877

      0.887

      0.189

      0.222

      3.823       3.708

      3.811

      1.217

      0.744

      0.243

      0.217

      3.011       2.488

      1.062       1.285

     96.35      79.62

      3.198       2.027

     60.06

     0.0335      58.13

      4.239       4.38

   95% t UCL (Assumes normality)    95% H-Stat UCL

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics

Detected Data appear Gamma Distributed at 5% Significance Level

Suggested UCL to Use

95% KM (t) UCL 95% GROS Adjusted Gamma UCL

95% Adjusted Gamma KM-UCL

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

Cobalt

General Statistics

Total Number of Observations Number of Distinct Observations

Number of Missing Observations

Minimum Mean

Maximum Median

SD Std. Error of Mean

Coefficient of Variation Skewness

Normal GOF Test

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Data Not Normal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Data appear Normal at 5% Significance Level

Data appear Approximate Normal at 5% Significance Level

Assuming Normal Distribution

   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL    95% Adjusted-CLT UCL (Chen-1995)

   95% Modified-t UCL (Johnson-1978)

Gamma GOF Test

A-D Test Statistic Anderson-Darling Gamma GOF Test

5% A-D Critical Value Data Not Gamma Distributed at 5% Significance Level

K-S Test Statistic Kolmogrov-Smirnoff Gamma GOF Test

5% K-S Critical Value Data Not Gamma Distributed at 5% Significance Level

Data Not Gamma Distributed at 5% Significance Level

Gamma Statistics

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Approximate Chi Square Value (0.05)

Adjusted Level of Significance Adjusted Chi Square Value

Assuming Gamma Distribution

   95% Approximate Gamma UCL (use when n>=50))    95% Adjusted Gamma UCL (use when n<50)
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      0.756

      0.887

      0.265

      0.222

    -1.076       0.987

      1.548       0.736

      5.478       5.471

      6.387       7.658

     10.16

      3.785       3.823

      3.784       3.758

      3.694       3.733

      3.741

      4.268       4.753

      5.426       6.748

      3.823

     16      16

      0

      1.47       9.911

     65.8       6.7

     15.17       3.792

      1.53       3.767

      0.446

      0.887

      0.391

      0.222

Lognormal GOF Test

Shapiro Wilk Test Statistic Shapiro Wilk Lognormal GOF Test

5% Shapiro Wilk Critical Value Data Not Lognormal at 5% Significance Level

Lilliefors Test Statistic Lilliefors Lognormal GOF Test

5% Lilliefors Critical Value Data Not Lognormal at 5% Significance Level

Data Not Lognormal at 5% Significance Level

Lognormal Statistics

Minimum of Logged Data Mean of logged Data

Maximum of Logged Data SD of logged Data

Assuming Lognormal Distribution

   95% H-UCL    90% Chebyshev (MVUE) UCL

   95% Chebyshev (MVUE) UCL  97.5% Chebyshev (MVUE) UCL

   99% Chebyshev (MVUE) UCL

Nonparametric Distribution Free UCL Statistics

Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

   95% CLT UCL    95% Jackknife UCL

   95% Standard Bootstrap UCL    95% Bootstrap-t UCL

   95% Hall's Bootstrap UCL    95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL

   90% Chebyshev(Mean, Sd) UCL    95% Chebyshev(Mean, Sd) UCL

 97.5% Chebyshev(Mean, Sd) UCL    99% Chebyshev(Mean, Sd) UCL

Suggested UCL to Use

95% Student's-t UCL

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

For additional insight the user may want to consult a statistician.

Note: For highly negatively-skewed data, confidence limits (e.g., Chen, Johnson, Lognormal, and Gamma) may not be

reliable.  Chen's and Johnson's methods provide adjustments for positvely skewed data sets.

Copper

General Statistics

Total Number of Observations Number of Distinct Observations

Number of Missing Observations

Minimum Mean

Maximum Median

SD Std. Error of Mean

Coefficient of Variation Skewness

Normal GOF Test

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Data Not Normal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Data Not Normal at 5% Significance Level
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     16.56      19.96

     17.15

      1.456

      0.759

      0.283

      0.22

      1.246       1.054

      7.957       9.405

     39.86      33.72

      9.911       9.655

     21.44

     0.0335      20.33

     15.59      16.44

      0.888

      0.887

      0.199

      0.222

      0.385       1.841

      4.187       0.849

     15.58      14.82

     17.55      21.34

     28.79

     16.15      16.56

     15.88      37.31

     46      17.09

     21.27

     21.29      26.44

     33.59      47.64

     15.58

Data Not Normal at 5% Significance Level

Assuming Normal Distribution

   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL    95% Adjusted-CLT UCL (Chen-1995)

   95% Modified-t UCL (Johnson-1978)

Gamma GOF Test

A-D Test Statistic Anderson-Darling Gamma GOF Test

5% A-D Critical Value Data Not Gamma Distributed at 5% Significance Level

K-S Test Statistic Kolmogrov-Smirnoff Gamma GOF Test

5% K-S Critical Value Data Not Gamma Distributed at 5% Significance Level

Data Not Gamma Distributed at 5% Significance Level

Gamma Statistics

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Approximate Chi Square Value (0.05)

Adjusted Level of Significance Adjusted Chi Square Value

Assuming Gamma Distribution

   95% Approximate Gamma UCL (use when n>=50))    95% Adjusted Gamma UCL (use when n<50)

Lognormal GOF Test

Shapiro Wilk Test Statistic Shapiro Wilk Lognormal GOF Test

5% Shapiro Wilk Critical Value Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic Lilliefors Lognormal GOF Test

5% Lilliefors Critical Value Data appear Lognormal at 5% Significance Level

Data appear Lognormal at 5% Significance Level

Lognormal Statistics

Minimum of Logged Data Mean of logged Data

Maximum of Logged Data SD of logged Data

Assuming Lognormal Distribution

   95% H-UCL    90% Chebyshev (MVUE) UCL

   95% Chebyshev (MVUE) UCL  97.5% Chebyshev (MVUE) UCL

   99% Chebyshev (MVUE) UCL

Nonparametric Distribution Free UCL Statistics

Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

   95% CLT UCL    95% Jackknife UCL

   95% Standard Bootstrap UCL    95% Bootstrap-t UCL

   95% Hall's Bootstrap UCL    95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL

   90% Chebyshev(Mean, Sd) UCL    95% Chebyshev(Mean, Sd) UCL

 97.5% Chebyshev(Mean, Sd) UCL    99% Chebyshev(Mean, Sd) UCL

Suggested UCL to Use

95% H-UCL
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     16      15

      9       7

      9       6

     0.0592      0.0394

      0.82       3.4

     0.0786      43.75%

      0.317       0.28

      0.18       0.885

      0.956     -0.736

    -1.52       0.926

      0.83

      0.829

      0.274

      0.295

      0.219      0.0664

      0.24       0.341

      0.335       0.322

      0.328       0.387

      0.418       0.508

      0.634       0.88

      0.455

      0.734

      0.191

      0.284

      1.498       1.072

      0.211       0.295

     26.96      19.3

      0.317       0.306

      0.833      26.64

     15.88      14.93

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

For additional insight the user may want to consult a statistician.

ProUCL computes and outputs H-statistic based UCLs for historical reasons only.

H-statistic often results in unstable (both high and low) values of UCL95 as shown in examples in the Technical Guide.

It is therefore recommended to avoid the use of H-statistic based 95% UCLs.

Use of nonparametric methods are preferred to compute UCL95 for skewed data sets which do not follow a gamma distribution.

Fluoranthene

General Statistics

Total Number of Observations Number of Distinct Observations

Number of Detects Number of Non-Detects

Number of Distinct Detects Number of Distinct Non-Detects

Minimum Detect Minimum Non-Detect

Maximum Detect Maximum Non-Detect

Variance Detects Percent Non-Detects

Mean Detects SD Detects

Median Detects CV Detects

Skewness Detects Kurtosis Detects

Mean of Logged Detects SD of Logged Detects

Normal GOF Test on Detects Only

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Detected Data appear Normal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Detected Data appear Normal at 5% Significance Level

Detected Data appear Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs

Mean Standard Error of Mean

SD    95% KM (BCA) UCL

95% KM (t) UCL 95% KM (Percentile Bootstrap) UCL

   95% KM (z) UCL    95% KM Bootstrap t UCL

90% KM Chebyshev UCL 95% KM Chebyshev UCL

97.5% KM Chebyshev UCL 99% KM Chebyshev UCL

Gamma GOF Tests on Detected Observations Only

A-D Test Statistic Anderson-Darling GOF Test

5% A-D Critical Value Detected data appear Gamma Distributed at 5% Significance Level

K-S Test Statistic Kolmogrov-Smirnoff GOF

5% K-S Critical Value Detected data appear Gamma Distributed at 5% Significance Level

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Gamma Kaplan-Meier (KM) Statistics

k hat (KM) nu hat (KM)

Approximate Chi Square Value (26.64, α) Adjusted Chi Square Value (26.64, β)
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      0.367       0.391

     0.01       0.2

      0.82       0.117

      0.249       1.247

      0.717       0.624

      0.278       0.32

     22.94      19.97

      0.2       0.253

     0.0335

     10.83      10.07

      0.368       0.396

      0.936

      0.829

      0.178

      0.295

      0.206     -2.145

      0.244       1.092

      0.313       0.309

      0.331       0.372

      0.474

    -2.051       0.439

      1.014       2.725

      0.293

      0.322     -1.877

      0.437       1.322

      0.513       1.104

      0.335       0.322

   95% Gamma Approximate KM-UCL (use when n>=50)    95% Gamma Adjusted KM-UCL (use when n<50)

Gamma ROS Statistics using Imputed  Non-Detects

GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1

For such situations, GROS method tends to yield inflated values of UCLs and BTVs

For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates

Minimum Mean

Maximum Median

SD CV

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Adjusted Level of Significance (β)

Approximate Chi Square Value (19.97, α) Adjusted Chi Square Value (19.97, β)

   95% Gamma Approximate UCL (use when n>=50)    95% Gamma Adjusted UCL (use when n<50)

Lognormal GOF Test on Detected Observations Only

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Detected Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Detected Data appear Lognormal at 5% Significance Level

Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects

Mean in Original Scale Mean in Log Scale

SD in Original Scale SD in Log Scale

   95% t UCL (assumes normality of ROS data)    95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL    95% Bootstrap t UCL

   95% H-UCL (Log ROS)

UCLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distributed

KM Mean (logged)    95% H-UCL (KM -Log)

KM SD (logged)    95% Critical H Value (KM-Log)

KM Standard Error of Mean (logged)

DL/2 Statistics

DL/2 Normal DL/2 Log-Transformed

Mean in Original Scale Mean in Log Scale

SD in Original Scale SD in Log Scale

   95% t UCL (Assumes normality)    95% H-Stat UCL

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics

Detected Data appear Normal Distributed at 5% Significance Level

Suggested UCL to Use

95% KM (t) UCL 95% KM (Percentile Bootstrap) UCL

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.
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     16      14

      7       9

      7       7

     0.039      0.0394

      0.156       3.4

    0.00228      56.25%

     0.0861      0.0478

     0.0597       0.555

      0.496     -1.936

    -2.589       0.569

      0.858

      0.803

      0.281

      0.335

     0.072      0.0146

     0.0428      0.0949

     0.0976      0.0957

     0.0961       0.105

      0.116       0.136

      0.163       0.218

      0.518

      0.71

      0.262

      0.313

      3.798       2.266

     0.0227      0.038

     53.18      31.72

     0.0861      0.0572

      2.822      90.31

     69.4      67.32

     0.0937      0.0966

     0.0185      0.0636

      0.156      0.0569

     0.0414       0.651

Indeno(1,2,3-cd)pyrene

General Statistics

Total Number of Observations Number of Distinct Observations

Number of Detects Number of Non-Detects

Number of Distinct Detects Number of Distinct Non-Detects

Minimum Detect Minimum Non-Detect

Maximum Detect Maximum Non-Detect

Variance Detects Percent Non-Detects

Mean Detects SD Detects

Median Detects CV Detects

Skewness Detects Kurtosis Detects

Mean of Logged Detects SD of Logged Detects

Normal GOF Test on Detects Only

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Detected Data appear Normal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Detected Data appear Normal at 5% Significance Level

Detected Data appear Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs

Mean Standard Error of Mean

SD    95% KM (BCA) UCL

95% KM (t) UCL 95% KM (Percentile Bootstrap) UCL

   95% KM (z) UCL    95% KM Bootstrap t UCL

90% KM Chebyshev UCL 95% KM Chebyshev UCL

97.5% KM Chebyshev UCL 99% KM Chebyshev UCL

Gamma GOF Tests on Detected Observations Only

A-D Test Statistic Anderson-Darling GOF Test

5% A-D Critical Value Detected data appear Gamma Distributed at 5% Significance Level

K-S Test Statistic Kolmogrov-Smirnoff GOF

5% K-S Critical Value Detected data appear Gamma Distributed at 5% Significance Level

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Gamma Kaplan-Meier (KM) Statistics

k hat (KM) nu hat (KM)

Approximate Chi Square Value (90.31, α) Adjusted Chi Square Value (90.31, β)

   95% Gamma Approximate KM-UCL (use when n>=50)    95% Gamma Adjusted KM-UCL (use when n<50)

Gamma ROS Statistics using Imputed  Non-Detects

GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1

For such situations, GROS method tends to yield inflated values of UCLs and BTVs

For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates

Minimum Mean

Maximum Median

SD CV
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      2.62       2.171

     0.0243      0.0293

     83.85      69.46

     0.0636      0.0432

     0.0335

     51.27      49.5

     0.0862      0.0893

      0.881

      0.803

      0.228

      0.335

     0.0654     -2.862

     0.0382       0.518

     0.0822      0.0812

     0.085      0.0872

     0.0862

    -2.786      0.0947

      0.533       2.085

      0.182

      0.205     -2.363

      0.404       1.155

      0.382       0.442

     0.0976      0.0957

     16      16

      0

      2.14      20.43

     79.8      14.55

     20.79       5.197

      1.018       2.161

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Adjusted Level of Significance (β)

Approximate Chi Square Value (69.46, α) Adjusted Chi Square Value (69.46, β)

   95% Gamma Approximate UCL (use when n>=50)    95% Gamma Adjusted UCL (use when n<50)

Lognormal GOF Test on Detected Observations Only

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Detected Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Detected Data appear Lognormal at 5% Significance Level

Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects

Mean in Original Scale Mean in Log Scale

SD in Original Scale SD in Log Scale

   95% t UCL (assumes normality of ROS data)    95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL    95% Bootstrap t UCL

   95% H-UCL (Log ROS)

UCLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distributed

KM Mean (logged)    95% H-UCL (KM -Log)

KM SD (logged)    95% Critical H Value (KM-Log)

KM Standard Error of Mean (logged)

DL/2 Statistics

DL/2 Normal DL/2 Log-Transformed

Mean in Original Scale Mean in Log Scale

SD in Original Scale SD in Log Scale

   95% t UCL (Assumes normality)    95% H-Stat UCL

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics

Detected Data appear Normal Distributed at 5% Significance Level

Suggested UCL to Use

95% KM (t) UCL 95% KM (Percentile Bootstrap) UCL

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

Lead

General Statistics

Total Number of Observations Number of Distinct Observations

Number of Missing Observations

Minimum Mean

Maximum Median

SD Std. Error of Mean

Coefficient of Variation Skewness
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      0.717

      0.887

      0.284

      0.222

     29.54      31.97

     30.01

      0.538

      0.756

      0.17

      0.219

      1.407       1.185

     14.52      17.24

     45.02      37.91

     20.43      18.77

     24.81

     0.0335      23.61

     31.21      32.8

      0.951

      0.887

      0.16

      0.222

      0.761       2.621

      4.38       0.944

     40.67      36.67

     43.91      53.96

     73.7

     28.97      29.54

     28.59      44.25

     81.39      29.69

     32.59

Normal GOF Test

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Data Not Normal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Data Not Normal at 5% Significance Level

Data Not Normal at 5% Significance Level

Assuming Normal Distribution

   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL    95% Adjusted-CLT UCL (Chen-1995)

   95% Modified-t UCL (Johnson-1978)

Gamma GOF Test

A-D Test Statistic Anderson-Darling Gamma GOF Test

5% A-D Critical Value Detected data appear Gamma Distributed at 5% Significance Level

K-S Test Statistic Kolmogrov-Smirnoff Gamma GOF Test

5% K-S Critical Value Detected data appear Gamma Distributed at 5% Significance Level

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Approximate Chi Square Value (0.05)

Adjusted Level of Significance Adjusted Chi Square Value

Assuming Gamma Distribution

   95% Approximate Gamma UCL (use when n>=50)    95% Adjusted Gamma UCL (use when n<50)

Lognormal GOF Test

Shapiro Wilk Test Statistic Shapiro Wilk Lognormal GOF Test

5% Shapiro Wilk Critical Value Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic Lilliefors Lognormal GOF Test

5% Lilliefors Critical Value Data appear Lognormal at 5% Significance Level

Data appear Lognormal at 5% Significance Level

Lognormal Statistics

Minimum of Logged Data Mean of logged Data

Maximum of Logged Data SD of logged Data

Assuming Lognormal Distribution

   95% H-UCL    90% Chebyshev (MVUE) UCL

   95% Chebyshev (MVUE) UCL  97.5% Chebyshev (MVUE) UCL

   99% Chebyshev (MVUE) UCL

Nonparametric Distribution Free UCL Statistics

Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

   95% CLT UCL    95% Jackknife UCL

   95% Standard Bootstrap UCL    95% Bootstrap-t UCL

   95% Hall's Bootstrap UCL    95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL



1266

1267

1268

1269

1270

1271

1272

1273

1274

1275

1276

1277

1278

1279

1280

1281

1282

1283

1284

1285

1286

1287

1288

1289

1290

1291

1292

1293

1294

1295

1296

1297

1298

1299

1300

1301

1302

1303

1304

1305

1306

1307

1308

1309

1310

1311

1312

1313

1314

1315

1316

1317

1318

1319

1320

A B C D E F G H I J K L
     36.02      43.08

     52.88      72.13

     32.8

     16       9

      6      10

      6       4

    0.00802      0.0134

      0.167      0.06

    0.00376      62.5%

     0.0459      0.0613

     0.0208       1.336

      2.132       4.655

    -3.689       1.152

      0.698

      0.788

      0.307

      0.362

     0.0254      0.0108

     0.0385      0.0464

     0.0444      0.0446

     0.0432      0.0862

     0.0579      0.0726

     0.093       0.133

      0.456

      0.716

      0.241

      0.341

      0.956       0.589

     0.048      0.0779

     11.47       7.068

     0.0459      0.0598

      0.435      13.93

   90% Chebyshev(Mean, Sd) UCL    95% Chebyshev(Mean, Sd) UCL

 97.5% Chebyshev(Mean, Sd) UCL    99% Chebyshev(Mean, Sd) UCL

Suggested UCL to Use

95% Adjusted Gamma UCL

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

For additional insight the user may want to consult a statistician.

Mercury

General Statistics

Total Number of Observations Number of Distinct Observations

Number of Detects Number of Non-Detects

Number of Distinct Detects Number of Distinct Non-Detects

Minimum Detect Minimum Non-Detect

Maximum Detect Maximum Non-Detect

Variance Detects Percent Non-Detects

Mean Detects SD Detects

Median Detects CV Detects

Skewness Detects Kurtosis Detects

Mean of Logged Detects SD of Logged Detects

Normal GOF Test on Detects Only

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Detected Data Not Normal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Detected Data appear Normal at 5% Significance Level

Detected Data appear Approximate Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs

Mean Standard Error of Mean

SD    95% KM (BCA) UCL

95% KM (t) UCL 95% KM (Percentile Bootstrap) UCL

   95% KM (z) UCL    95% KM Bootstrap t UCL

90% KM Chebyshev UCL 95% KM Chebyshev UCL

97.5% KM Chebyshev UCL 99% KM Chebyshev UCL

Gamma GOF Tests on Detected Observations Only

A-D Test Statistic Anderson-Darling GOF Test

5% A-D Critical Value Detected data appear Gamma Distributed at 5% Significance Level

K-S Test Statistic Kolmogrov-Smirnoff GOF

5% K-S Critical Value Detected data appear Gamma Distributed at 5% Significance Level

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Gamma Kaplan-Meier (KM) Statistics

k hat (KM) nu hat (KM)



1321

1322

1323

1324

1325

1326

1327

1328

1329

1330

1331

1332

1333

1334

1335

1336

1337

1338

1339

1340

1341

1342

1343

1344

1345

1346

1347

1348

1349

1350

1351

1352

1353

1354

1355

1356

1357

1358

1359

1360

1361

1362

1363

1364

1365

1366

1367

1368

1369

1370

1371

1372

1373

1374

1375

A B C D E F G H I J K L
      6.522       5.953

     0.0542      0.0594

    0.00802      0.0269

      0.167      0.01

     0.0394       1.463

      1.213       1.027

     0.0222      0.0262

     38.8      32.86

     0.0269      0.0266

     0.0335

     20.75      19.66

     0.0426      0.045

      0.923

      0.788

      0.17

      0.362

     0.0254     -4.203

     0.0396       0.914

     0.0427      0.0434

     0.0541      0.0885

     0.0417

    -4.189      0.0373

      0.847       2.477

      0.272

     0.0318     -3.806

     0.0378       0.814

     0.0484      0.0516

     0.0444      0.0446

Approximate Chi Square Value (13.93, α) Adjusted Chi Square Value (13.93, β)

   95% Gamma Approximate KM-UCL (use when n>=50)    95% Gamma Adjusted KM-UCL (use when n<50)

Gamma ROS Statistics using Imputed  Non-Detects

GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1

For such situations, GROS method tends to yield inflated values of UCLs and BTVs

For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates

Minimum Mean

Maximum Median

SD CV

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Adjusted Level of Significance (β)

Approximate Chi Square Value (32.86, α) Adjusted Chi Square Value (32.86, β)

   95% Gamma Approximate UCL (use when n>=50)    95% Gamma Adjusted UCL (use when n<50)

Lognormal GOF Test on Detected Observations Only

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Detected Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Detected Data appear Lognormal at 5% Significance Level

Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects

Mean in Original Scale Mean in Log Scale

SD in Original Scale SD in Log Scale

   95% t UCL (assumes normality of ROS data)    95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL    95% Bootstrap t UCL

   95% H-UCL (Log ROS)

UCLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distributed

KM Mean (logged)    95% H-UCL (KM -Log)

KM SD (logged)    95% Critical H Value (KM-Log)

KM Standard Error of Mean (logged)

DL/2 Statistics

DL/2 Normal DL/2 Log-Transformed

Mean in Original Scale Mean in Log Scale

SD in Original Scale SD in Log Scale

   95% t UCL (Assumes normality)    95% H-Stat UCL

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics

Detected Data appear Approximate Normal Distributed at 5% Significance Level

Suggested UCL to Use

95% KM (t) UCL 95% KM (Percentile Bootstrap) UCL

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.
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1377

1378

1379

1380

1381

1382

1383

1384

1385

1386

1387

1388

1389

1390

1391

1392

1393

1394

1395

1396

1397

1398

1399

1400

1401

1402

1403

1404

1405

1406

1407

1408

1409

1410

1411

1412

1413

1414

1415

1416

1417

1418

1419

1420

1421

1422

1423

1424

1425

1426

1427

1428

1429

1430

A B C D E F G H I J K L

     16      15

      9       7

      9       6

     0.0409      0.0394

      0.65       3.4

     0.0495      43.75%

      0.239       0.222

      0.128       0.929

      1.042     -0.512

    -1.83       0.962

      0.801

      0.829

      0.355

      0.295

      0.167      0.0513

      0.186       0.253

      0.257       0.254

      0.252       0.293

      0.321       0.391

      0.488       0.678

      0.607

      0.736

      0.306

      0.285

      1.392       1.002

      0.172       0.239

     25.06      18.04

      0.239       0.239

      0.807      25.81

     15.24      14.32

      0.283       0.302

     0.01       0.151

      0.65      0.0919

Phenanthrene

General Statistics

Total Number of Observations Number of Distinct Observations

Number of Detects Number of Non-Detects

Number of Distinct Detects Number of Distinct Non-Detects

Minimum Detect Minimum Non-Detect

Maximum Detect Maximum Non-Detect

Variance Detects Percent Non-Detects

Mean Detects SD Detects

Median Detects CV Detects

Skewness Detects Kurtosis Detects

Mean of Logged Detects SD of Logged Detects

Normal GOF Test on Detects Only

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Detected Data Not Normal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Detected Data Not Normal at 5% Significance Level

Detected Data Not Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs

Mean Standard Error of Mean

SD    95% KM (BCA) UCL

95% KM (t) UCL 95% KM (Percentile Bootstrap) UCL

   95% KM (z) UCL    95% KM Bootstrap t UCL

90% KM Chebyshev UCL 95% KM Chebyshev UCL

97.5% KM Chebyshev UCL 99% KM Chebyshev UCL

Gamma GOF Tests on Detected Observations Only

A-D Test Statistic Anderson-Darling GOF Test

5% A-D Critical Value Detected data appear Gamma Distributed at 5% Significance Level

K-S Test Statistic Kolmogrov-Smirnoff GOF

5% K-S Critical Value Detected Data Not Gamma Distributed at 5% Significance Level

Detected data follow Appr. Gamma Distribution at 5% Significance Level

Gamma Statistics on Detected Data Only

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Gamma Kaplan-Meier (KM) Statistics

k hat (KM) nu hat (KM)

Approximate Chi Square Value (25.81, α) Adjusted Chi Square Value (25.81, β)

95% Gamma Approximate KM-UCL (use when n>=50) 95% Gamma Adjusted KM-UCL (use when n<50)

Gamma ROS Statistics using Imputed  Non-Detects

GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1

For such situations, GROS method tends to yield inflated values of UCLs and BTVs

For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates

Minimum Mean

Maximum Median
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1433

1434

1435

1436

1437

1438

1439

1440

1441

1442

1443

1444

1445

1446

1447

1448

1449

1450

1451

1452

1453

1454

1455

1456

1457

1458

1459

1460

1461

1462

1463

1464

1465

1466

1467

1468

1469

1470

1471

1472

1473

1474

1475

1476

1477

1478

1479

1480

1481

1482

1483

1484

1485

A B C D E F G H I J K L
      0.194       1.289

      0.748       0.65

      0.201       0.232

     23.95      20.79

      0.151       0.187

     0.0335

     11.44      10.65

      0.274       0.294

      0.913

      0.829

      0.253

      0.295

      0.156     -2.45

      0.191       1.105

      0.239       0.237

      0.262       0.282

      0.36

    -2.281       0.3

      0.94       2.614

      0.268

      0.278     -2.051

      0.421       1.294

      0.463       0.861

      0.257       0.294

      0.302

     16      16

     10       6

     10       6

     0.051      0.0394

      1.2       3.4

SD CV

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Adjusted Level of Significance (β)

Approximate Chi Square Value (20.79, α) Adjusted Chi Square Value (20.79, β)

95% Gamma Approximate UCL (use when n>=50) 95% Gamma Adjusted UCL (use when n<50)

Lognormal GOF Test on Detected Observations Only

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Detected Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Detected Data appear Lognormal at 5% Significance Level

Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects

Mean in Original Scale Mean in Log Scale

SD in Original Scale SD in Log Scale

   95% t UCL (assumes normality of ROS data)    95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL    95% Bootstrap t UCL

   95% H-UCL (Log ROS)

UCLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distributed

KM Mean (logged)    95% H-UCL (KM -Log)

KM SD (logged)    95% Critical H Value (KM-Log)

KM Standard Error of Mean (logged)

DL/2 Statistics

DL/2 Normal DL/2 Log-Transformed

Mean in Original Scale Mean in Log Scale

SD in Original Scale SD in Log Scale

   95% t UCL (Assumes normality)    95% H-Stat UCL

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics

Detected Data appear Approximate Gamma Distributed at 5% Significance Level

Suggested UCL to Use

95% KM (t) UCL 95% GROS Adjusted Gamma UCL

95% Adjusted Gamma KM-UCL

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

Pyrene

General Statistics

Total Number of Observations Number of Distinct Observations

Number of Detects Number of Non-Detects

Number of Distinct Detects Number of Distinct Non-Detects

Minimum Detect Minimum Non-Detect

Maximum Detect Maximum Non-Detect
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1488

1489

1490

1491

1492

1493

1494

1495

1496

1497

1498

1499

1500

1501

1502

1503

1504

1505

1506

1507

1508

1509

1510

1511

1512

1513

1514

1515

1516

1517

1518

1519

1520

1521

1522

1523

1524

1525

1526

1527

1528

1529

1530

1531

1532

1533

1534

1535

1536

1537

1538

1539

1540

A B C D E F G H I J K L
      0.191      37.5%

      0.421       0.437

      0.222       1.039

      1.014     -0.823

    -1.415       1.141

      0.78

      0.842

      0.317

      0.28

      0.304       0.103

      0.378       0.488

      0.486       0.465

      0.475       0.565

      0.615       0.756

      0.951       1.334

      0.541

      0.747

      0.208

      0.274

      1.047       0.799

      0.402       0.526

     20.93      15.99

      0.421       0.47

      0.647      20.71

     11.38      10.6

      0.554       0.595

     0.01       0.28

      1.2       0.116

      0.388       1.388

      0.631       0.554

      0.443       0.505

     20.19      17.74

      0.28       0.376

     0.0335

      9.201       8.508

      0.539       0.583

Variance Detects Percent Non-Detects

Mean Detects SD Detects

Median Detects CV Detects

Skewness Detects Kurtosis Detects

Mean of Logged Detects SD of Logged Detects

Normal GOF Test on Detects Only

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Detected Data Not Normal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Detected Data Not Normal at 5% Significance Level

Detected Data Not Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs

Mean Standard Error of Mean

SD 95% KM (BCA) UCL

   95% KM (t) UCL    95% KM (Percentile Bootstrap) UCL

   95% KM (z) UCL    95% KM Bootstrap t UCL

90% KM Chebyshev UCL 95% KM Chebyshev UCL

97.5% KM Chebyshev UCL 99% KM Chebyshev UCL

Gamma GOF Tests on Detected Observations Only

A-D Test Statistic Anderson-Darling GOF Test

5% A-D Critical Value Detected data appear Gamma Distributed at 5% Significance Level

K-S Test Statistic Kolmogrov-Smirnoff GOF

5% K-S Critical Value Detected data appear Gamma Distributed at 5% Significance Level

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Gamma Kaplan-Meier (KM) Statistics

k hat (KM) nu hat (KM)

Approximate Chi Square Value (20.71, α) Adjusted Chi Square Value (20.71, β)

95% Gamma Approximate KM-UCL (use when n>=50) 95% Gamma Adjusted KM-UCL (use when n<50)

Gamma ROS Statistics using Imputed  Non-Detects

GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1

For such situations, GROS method tends to yield inflated values of UCLs and BTVs

For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates

Minimum Mean

Maximum Median

SD CV

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Adjusted Level of Significance (β)

Approximate Chi Square Value (17.74, α) Adjusted Chi Square Value (17.74, β)

95% Gamma Approximate UCL (use when n>=50) 95% Gamma Adjusted UCL (use when n<50)
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1542

1543

1544

1545

1546

1547

1548

1549

1550

1551

1552

1553

1554

1555

1556

1557

1558

1559

1560

1561

1562

1563

1564

1565

1566

1567

1568

1569

1570

1571

1572

1573

1574

1575

1576

1577

1578

1579

1580

1581

1582

1583

1584

1585

1586

1587

1588

1589

1590

1591

1592

1593

1594

1595

A B C D E F G H I J K L

      0.923

      0.842

      0.182

      0.28

      0.284     -2.074

      0.385       1.348

      0.453       0.436

      0.477       0.521

      0.975

    -1.909       0.748

      1.184       2.999

      0.333

      0.395     -1.799

      0.513       1.459

      0.62       1.772

      0.488       0.583

      0.595

     16      16

      0

      3.07      13.74

     22.5      15.5

      6.63       1.658

      0.483     -0.316

      0.904

      0.887

      0.192

      0.222

Lognormal GOF Test on Detected Observations Only

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Detected Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Detected Data appear Lognormal at 5% Significance Level

Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects

Mean in Original Scale Mean in Log Scale

SD in Original Scale SD in Log Scale

   95% t UCL (assumes normality of ROS data)    95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL    95% Bootstrap t UCL

   95% H-UCL (Log ROS)

UCLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distributed

KM Mean (logged)    95% H-UCL (KM -Log)

KM SD (logged)    95% Critical H Value (KM-Log)

KM Standard Error of Mean (logged)

DL/2 Statistics

DL/2 Normal DL/2 Log-Transformed

Mean in Original Scale Mean in Log Scale

SD in Original Scale SD in Log Scale

   95% t UCL (Assumes normality)    95% H-Stat UCL

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics

Detected Data appear Gamma Distributed at 5% Significance Level

Suggested UCL to Use

95% KM (BCA) UCL 95% GROS Adjusted Gamma UCL

95% Adjusted Gamma KM-UCL

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

Vanadium

General Statistics

Total Number of Observations Number of Distinct Observations

Number of Missing Observations

Minimum Mean

Maximum Median

SD Std. Error of Mean

Coefficient of Variation Skewness

Normal GOF Test

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Data appear Normal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Data appear Normal at 5% Significance Level

Data appear Normal at 5% Significance Level



1596

1597

1598

1599

1600

1601

1602

1603

1604

1605

1606

1607

1608

1609

1610

1611

1612

1613

1614

1615

1616

1617

1618

1619

1620

1621

1622

1623

1624

1625

1626

1627

1628

1629

1630

1631

1632

1633

1634

1635

1636

1637

1638

1639

1640

1641

1642

1643

1644

1645

1646

1647

1648

1649

1650

A B C D E F G H I J K L

     16.65      16.33

     16.62

      0.762

      0.743

      0.213

      0.216

      3.37       2.78

      4.077       4.942

   107.8      88.96

     13.74       8.24

     68.21

     0.0335      66.15

     17.92      18.48

      0.863

      0.887

      0.213

      0.222

      1.122       2.465

      3.114       0.636

     20.66      21.28

     24.49      28.95

     37.71

     16.47      16.65

     16.39      16.47

     16.29      16.47

     16.18

     18.71      20.96

     24.09      30.23

     16.65

Assuming Normal Distribution

   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL    95% Adjusted-CLT UCL (Chen-1995)

   95% Modified-t UCL (Johnson-1978)

Gamma GOF Test

A-D Test Statistic Anderson-Darling Gamma GOF Test

5% A-D Critical Value Data Not Gamma Distributed at 5% Significance Level

K-S Test Statistic Kolmogrov-Smirnoff Gamma GOF Test

5% K-S Critical Value Detected data appear Gamma Distributed at 5% Significance Level

Detected data follow Appr. Gamma Distribution at 5% Significance Level

Gamma Statistics

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Approximate Chi Square Value (0.05)

Adjusted Level of Significance Adjusted Chi Square Value

Assuming Gamma Distribution

   95% Approximate Gamma UCL (use when n>=50))    95% Adjusted Gamma UCL (use when n<50)

Lognormal GOF Test

Shapiro Wilk Test Statistic Shapiro Wilk Lognormal GOF Test

5% Shapiro Wilk Critical Value Data Not Lognormal at 5% Significance Level

Lilliefors Test Statistic Lilliefors Lognormal GOF Test

5% Lilliefors Critical Value Data appear Lognormal at 5% Significance Level

Data appear Approximate Lognormal at 5% Significance Level

Lognormal Statistics

Minimum of Logged Data Mean of logged Data

Maximum of Logged Data SD of logged Data

Assuming Lognormal Distribution

   95% H-UCL    90% Chebyshev (MVUE) UCL

   95% Chebyshev (MVUE) UCL  97.5% Chebyshev (MVUE) UCL

   99% Chebyshev (MVUE) UCL

Nonparametric Distribution Free UCL Statistics

Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

   95% CLT UCL    95% Jackknife UCL

   95% Standard Bootstrap UCL    95% Bootstrap-t UCL

   95% Hall's Bootstrap UCL    95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL

   90% Chebyshev(Mean, Sd) UCL    95% Chebyshev(Mean, Sd) UCL

 97.5% Chebyshev(Mean, Sd) UCL    99% Chebyshev(Mean, Sd) UCL

Suggested UCL to Use

95% Student's-t UCL

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.



1651

1652

1653

1654

1655

1656

1657

1658

1659

1660

1661

1662

1663

1664

1665

1666

1667

1668

1669

1670

1671

1672

1673

1674

1675

1676

1677

1678

1679

1680

1681

1682

1683

1684

1685

1686

1687

1688

1689

1690

1691

1692

1693

1694

1695

1696

1697

1698

1699

1700

1701

1702

1703

1704

1705

A B C D E F G H I J K L

     16      16

      0

     14.4      67.73

   252      51.4

     60.22      15.05

      0.889       2.216

      0.739

      0.887

      0.253

      0.222

     94.12    101.4

     95.51

      0.603

      0.75

      0.179

      0.218

      2       1.667

     33.86      40.64

     64      53.33

     67.73      52.46

     37.56

     0.0335      36.05

     96.19    100.2

      0.965

      0.887

      0.131

      0.222

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

For additional insight the user may want to consult a statistician.

Note: For highly negatively-skewed data, confidence limits (e.g., Chen, Johnson, Lognormal, and Gamma) may not be

reliable.  Chen's and Johnson's methods provide adjustments for positvely skewed data sets.

Zinc

General Statistics

Total Number of Observations Number of Distinct Observations

Number of Missing Observations

Minimum Mean

Maximum Median

SD Std. Error of Mean

Coefficient of Variation Skewness

Normal GOF Test

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Data Not Normal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Data Not Normal at 5% Significance Level

Data Not Normal at 5% Significance Level

Assuming Normal Distribution

   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL    95% Adjusted-CLT UCL (Chen-1995)

   95% Modified-t UCL (Johnson-1978)

Gamma GOF Test

A-D Test Statistic Anderson-Darling Gamma GOF Test

5% A-D Critical Value Detected data appear Gamma Distributed at 5% Significance Level

K-S Test Statistic Kolmogrov-Smirnoff Gamma GOF Test

5% K-S Critical Value Detected data appear Gamma Distributed at 5% Significance Level

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Approximate Chi Square Value (0.05)

Adjusted Level of Significance Adjusted Chi Square Value

Assuming Gamma Distribution

   95% Approximate Gamma UCL (use when n>=50)    95% Adjusted Gamma UCL (use when n<50)

Lognormal GOF Test

Shapiro Wilk Test Statistic Shapiro Wilk Lognormal GOF Test

5% Shapiro Wilk Critical Value Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic Lilliefors Lognormal GOF Test

5% Lilliefors Critical Value Data appear Lognormal at 5% Significance Level

Data appear Lognormal at 5% Significance Level



1706

1707

1708

1709

1710

1711

1712

1713

1714

1715

1716

1717

1718

1719

1720

1721

1722

1723

1724

1725

1726

1727

1728

1729

1730

1731

1732

1733

A B C D E F G H I J K L

      2.667       3.945

      5.529       0.725

   103.7    103.9

   121.1    145

   192

     92.49      94.12

     91.43    115.1

   169.9      93.63

   103.6

   112.9    133.3

   161.7    217.5

   100.2

Lognormal Statistics

Minimum of Logged Data Mean of logged Data

Maximum of Logged Data SD of logged Data

Assuming Lognormal Distribution

   95% H-UCL    90% Chebyshev (MVUE) UCL

   95% Chebyshev (MVUE) UCL  97.5% Chebyshev (MVUE) UCL

   99% Chebyshev (MVUE) UCL

Nonparametric Distribution Free UCL Statistics

Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

   95% CLT UCL    95% Jackknife UCL

   95% Standard Bootstrap UCL    95% Bootstrap-t UCL

   95% Hall's Bootstrap UCL    95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL

   90% Chebyshev(Mean, Sd) UCL    95% Chebyshev(Mean, Sd) UCL

 97.5% Chebyshev(Mean, Sd) UCL    99% Chebyshev(Mean, Sd) UCL

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

For additional insight the user may want to consult a statistician.

Suggested UCL to Use

95% Adjusted Gamma UCL

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.
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47
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A B C D E F G H I J K L

     18      17

      8      10

      8       9

    0.00819      0.0394

      0.14       3.4

    0.00269      55.56%

     0.0468      0.0519

     0.0152       1.108

      1.032     -0.517

    -3.683       1.205

      0.777

      0.818

      0.33

      0.313

     0.0372      0.0143

     0.0444      0.0611

     0.0621      0.0605

     0.0607      0.0829

     0.0801      0.0996

      0.127       0.18

      0.797

      0.738

      0.279

      0.302

      0.935       0.668

     0.0501      0.0701

     14.97      10.69

     0.0468      0.0573

      0.702      25.26

     14.81      14.05

     0.0634      0.0668

UCL Statistics for Data Sets with Non-Detects

User Selected Options

Date/Time of Computation   2/5/2015 10:45:05 AM

From File   ProUCLinput_16-026(d)_0-5.xls

Full Precision   OFF

Confidence Coefficient   95%

Number of Bootstrap Operations   2000

Anthracene

General Statistics

Total Number of Observations Number of Distinct Observations

Number of Detects Number of Non-Detects

Number of Distinct Detects Number of Distinct Non-Detects

Minimum Detect Minimum Non-Detect

Maximum Detect Maximum Non-Detect

Variance Detects Percent Non-Detects

Mean Detects SD Detects

Median Detects CV Detects

Skewness Detects Kurtosis Detects

Mean of Logged Detects SD of Logged Detects

Normal GOF Test on Detects Only

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Detected Data Not Normal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Detected Data Not Normal at 5% Significance Level

Detected Data Not Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs

Mean Standard Error of Mean

SD    95% KM (BCA) UCL

95% KM (t) UCL 95% KM (Percentile Bootstrap) UCL

   95% KM (z) UCL    95% KM Bootstrap t UCL

90% KM Chebyshev UCL 95% KM Chebyshev UCL

97.5% KM Chebyshev UCL 99% KM Chebyshev UCL

Gamma GOF Tests on Detected Observations Only

A-D Test Statistic Anderson-Darling GOF Test

5% A-D Critical Value Detected Data Not Gamma Distributed at 5% Significance Level

K-S Test Statistic Kolmogrov-Smirnoff GOF

5% K-S Critical Value Detected data appear Gamma Distributed at 5% Significance Level

Detected data follow Appr. Gamma Distribution at 5% Significance Level

Gamma Statistics on Detected Data Only

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Gamma Kaplan-Meier (KM) Statistics

k hat (KM) nu hat (KM)

Approximate Chi Square Value (25.26, α) Adjusted Chi Square Value (25.26, β)

95% Gamma Approximate KM-UCL (use when n>=50) 95% Gamma Adjusted KM-UCL (use when n<50)
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A B C D E F G H I J K L

    0.00819      0.0326

      0.14      0.0216

     0.0367       1.127

      1.329       1.144

     0.0245      0.0285

     47.83      41.2

     0.0326      0.0305

     0.0357

     27.49      26.41

     0.0488      0.0508

      0.819

      0.818

      0.244

      0.313

     0.0312     -3.879

     0.0366       0.829

     0.0462      0.0452

     0.0514      0.0593

     0.0473

    -3.914      0.0683

      1.044       2.703

      0.343

      0.179     -2.83

      0.387       1.499

      0.337       0.632

     0.0621      0.0508

     0.0668

Gamma ROS Statistics using Imputed  Non-Detects

GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1

For such situations, GROS method tends to yield inflated values of UCLs and BTVs

For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates

Minimum Mean

Maximum Median

SD CV

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Adjusted Level of Significance (β)

Approximate Chi Square Value (41.20, α) Adjusted Chi Square Value (41.20, β)

95% Gamma Approximate UCL (use when n>=50) 95% Gamma Adjusted UCL (use when n<50)

Lognormal GOF Test on Detected Observations Only

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Detected Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Detected Data appear Lognormal at 5% Significance Level

Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects

Mean in Original Scale Mean in Log Scale

SD in Original Scale SD in Log Scale

   95% t UCL (assumes normality of ROS data)    95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL    95% Bootstrap t UCL

   95% H-UCL (Log ROS)

UCLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distributed

KM Mean (logged)    95% H-UCL (KM -Log)

KM SD (logged)    95% Critical H Value (KM-Log)

KM Standard Error of Mean (logged)

DL/2 Statistics

DL/2 Normal DL/2 Log-Transformed

Mean in Original Scale Mean in Log Scale

SD in Original Scale SD in Log Scale

   95% t UCL (Assumes normality)    95% H-Stat UCL

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics

Detected Data appear Approximate Gamma Distributed at 5% Significance Level

Suggested UCL to Use

95% KM (t) UCL 95% GROS Adjusted Gamma UCL

95% Adjusted Gamma KM-UCL

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.
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A B C D E F G H I J K L

     18      18

      0

   100    259.5

   745    218

   164.9      38.87

      0.635       2.16

      0.726

      0.897

      0.315

      0.209

   327.1    344.6

   330.4

      0.957

      0.743

      0.244

      0.205

      3.819       3.22

     67.94      80.59

   137.5    115.9

   259.5    144.6

     92.06

     0.0357      90.02

   326.7    334.2

      0.921

      0.897

      0.205

      0.209

      4.605       5.422

      6.613       0.506

   329.8    349.7

   392.5    451.9

Barium

General Statistics

Total Number of Observations Number of Distinct Observations

Number of Missing Observations

Minimum Mean

Maximum Median

SD Std. Error of Mean

Coefficient of Variation Skewness

Normal GOF Test

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Data Not Normal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Data Not Normal at 5% Significance Level

Data Not Normal at 5% Significance Level

Assuming Normal Distribution

   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL    95% Adjusted-CLT UCL (Chen-1995)

   95% Modified-t UCL (Johnson-1978)

Gamma GOF Test

A-D Test Statistic Anderson-Darling Gamma GOF Test

5% A-D Critical Value Data Not Gamma Distributed at 5% Significance Level

K-S Test Statistic Kolmogrov-Smirnoff Gamma GOF Test

5% K-S Critical Value Data Not Gamma Distributed at 5% Significance Level

Data Not Gamma Distributed at 5% Significance Level

Gamma Statistics

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Approximate Chi Square Value (0.05)

Adjusted Level of Significance Adjusted Chi Square Value

Assuming Gamma Distribution

   95% Approximate Gamma UCL (use when n>=50))    95% Adjusted Gamma UCL (use when n<50)

Lognormal GOF Test

Shapiro Wilk Test Statistic Shapiro Wilk Lognormal GOF Test

5% Shapiro Wilk Critical Value Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic Lilliefors Lognormal GOF Test

5% Lilliefors Critical Value Data appear Lognormal at 5% Significance Level

Data appear Lognormal at 5% Significance Level

Lognormal Statistics

Minimum of Logged Data Mean of logged Data

Maximum of Logged Data SD of logged Data

Assuming Lognormal Distribution

   95% H-UCL    90% Chebyshev (MVUE) UCL

   95% Chebyshev (MVUE) UCL  97.5% Chebyshev (MVUE) UCL
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220

A B C D E F G H I J K L
   568.5

   323.4    327.1

   320.1    412

   707.2    326.7

   344.6

   376.1    428.9

   502.2    646.2

   329.8

     18      17

      9       9

      9       8

     0.0327      0.0372

      0.31       3.4

     0.0118      50%

      0.128       0.109

     0.072       0.846

      0.912     -1.214

    -2.369       0.831

      0.774

      0.829

      0.358

      0.295

     0.0989      0.0282

     0.0959       0.153

      0.148       0.146

      0.145       0.171

      0.184       0.222

      0.275       0.38

   99% Chebyshev (MVUE) UCL

Nonparametric Distribution Free UCL Statistics

Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

   95% CLT UCL    95% Jackknife UCL

   95% Standard Bootstrap UCL    95% Bootstrap-t UCL

   95% Hall's Bootstrap UCL    95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL

   90% Chebyshev(Mean, Sd) UCL    95% Chebyshev(Mean, Sd) UCL

 97.5% Chebyshev(Mean, Sd) UCL    99% Chebyshev(Mean, Sd) UCL

Suggested UCL to Use

95% H-UCL

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

For additional insight the user may want to consult a statistician.

ProUCL computes and outputs H-statistic based UCLs for historical reasons only.

H-statistic often results in unstable (both high and low) values of UCL95 as shown in examples in the Technical Guide.

It is therefore recommended to avoid the use of H-statistic based 95% UCLs.

Use of nonparametric methods are preferred to compute UCL95 for skewed data sets which do not follow a gamma distribution.

Benzo(a)anthracene

General Statistics

Total Number of Observations Number of Distinct Observations

Number of Detects Number of Non-Detects

Number of Distinct Detects Number of Distinct Non-Detects

Minimum Detect Minimum Non-Detect

Maximum Detect Maximum Non-Detect

Variance Detects Percent Non-Detects

Mean Detects SD Detects

Median Detects CV Detects

Skewness Detects Kurtosis Detects

Mean of Logged Detects SD of Logged Detects

Normal GOF Test on Detects Only

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Detected Data Not Normal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Detected Data Not Normal at 5% Significance Level

Detected Data Not Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs

Mean Standard Error of Mean

SD    95% KM (BCA) UCL

95% KM (t) UCL 95% KM (Percentile Bootstrap) UCL

   95% KM (z) UCL    95% KM Bootstrap t UCL

90% KM Chebyshev UCL 95% KM Chebyshev UCL

97.5% KM Chebyshev UCL 99% KM Chebyshev UCL
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A B C D E F G H I J K L

      0.81

      0.732

      0.322

      0.283

      1.734       1.23

     0.074       0.104

     31.21      22.14

      0.128       0.116

      1.063      38.27

     25.1      24.08

      0.151       0.157

     0.01      0.0836

      0.31      0.0598

     0.0912       1.09

      1.05       0.912

     0.0796      0.0917

     37.81      32.84

     0.0836      0.0876

     0.0357

     20.74      19.82

      0.132       0.139

      0.869

      0.829

      0.278

      0.295

     0.0865     -2.809

     0.0878       0.823

      0.122       0.124

      0.133       0.14

      0.136

    -2.692       0.151

      0.813       2.379

      0.239

Gamma GOF Tests on Detected Observations Only

A-D Test Statistic Anderson-Darling GOF Test

5% A-D Critical Value Detected Data Not Gamma Distributed at 5% Significance Level

K-S Test Statistic Kolmogrov-Smirnoff GOF

5% K-S Critical Value Detected Data Not Gamma Distributed at 5% Significance Level

Detected Data Not Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Gamma Kaplan-Meier (KM) Statistics

k hat (KM) nu hat (KM)

Approximate Chi Square Value (38.27, α) Adjusted Chi Square Value (38.27, β)

   95% Gamma Approximate KM-UCL (use when n>=50)    95% Gamma Adjusted KM-UCL (use when n<50)

Gamma ROS Statistics using Imputed  Non-Detects

GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1

For such situations, GROS method tends to yield inflated values of UCLs and BTVs

For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates

Minimum Mean

Maximum Median

SD CV

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Adjusted Level of Significance (β)

Approximate Chi Square Value (32.84, α) Adjusted Chi Square Value (32.84, β)

   95% Gamma Approximate UCL (use when n>=50)    95% Gamma Adjusted UCL (use when n<50)

Lognormal GOF Test on Detected Observations Only

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Detected Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Detected Data appear Lognormal at 5% Significance Level

Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects

Mean in Original Scale Mean in Log Scale

SD in Original Scale SD in Log Scale

   95% t UCL (assumes normality of ROS data)    95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL    95% Bootstrap t UCL

   95% H-UCL (Log ROS)

UCLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distributed

KM Mean (logged)    95% H-UCL (KM -Log)

KM SD (logged)    95% Critical H Value (KM-Log)

KM Standard Error of Mean (logged)

DL/2 Statistics

DL/2 Normal DL/2 Log-Transformed



276

277

278

279

280

281

282

283

284

285

286

287

288

289

290

291

292

293

294

295

296

297

298

299

300

301

302

303

304

305

306

307

308

309

310

311

312

313

314

315

316

317

318

319

320

321

322

323

324

325

326

327

328

329

330

A B C D E F G H I J K L
      0.203     -2.408

      0.385       1.22

      0.361       0.457

      0.148       0.146

     18      16

      8      10

      8       9

     0.0256      0.0372

      0.26       3.4

    0.00631      55.56%

     0.0949      0.0794

     0.08       0.837

      1.518       2.088

    -2.638       0.802

      0.825

      0.818

      0.302

      0.313

     0.0734      0.021

     0.0679       0.114

      0.11       0.11

      0.108       0.153

      0.136       0.165

      0.204       0.282

      0.36

      0.725

      0.215

      0.298

      1.918       1.282

     0.0495      0.0741

Mean in Original Scale Mean in Log Scale

SD in Original Scale SD in Log Scale

   95% t UCL (Assumes normality)    95% H-Stat UCL

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics

Detected Data appear Lognormal Distributed at 5% Significance Level

Suggested UCL to Use

95% KM (t) UCL 95% KM (% Bootstrap) UCL

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

Benzo(a)pyrene

General Statistics

Total Number of Observations Number of Distinct Observations

Number of Detects Number of Non-Detects

Number of Distinct Detects Number of Distinct Non-Detects

Minimum Detect Minimum Non-Detect

Maximum Detect Maximum Non-Detect

Variance Detects Percent Non-Detects

Mean Detects SD Detects

Median Detects CV Detects

Skewness Detects Kurtosis Detects

Mean of Logged Detects SD of Logged Detects

Normal GOF Test on Detects Only

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Detected Data appear Normal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Detected Data appear Normal at 5% Significance Level

Detected Data appear Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs

Mean Standard Error of Mean

SD    95% KM (BCA) UCL

95% KM (t) UCL 95% KM (Percentile Bootstrap) UCL

   95% KM (z) UCL    95% KM Bootstrap t UCL

90% KM Chebyshev UCL 95% KM Chebyshev UCL

97.5% KM Chebyshev UCL 99% KM Chebyshev UCL

Gamma GOF Tests on Detected Observations Only

A-D Test Statistic Anderson-Darling GOF Test

5% A-D Critical Value Detected data appear Gamma Distributed at 5% Significance Level

K-S Test Statistic Kolmogrov-Smirnoff GOF

5% K-S Critical Value Detected data appear Gamma Distributed at 5% Significance Level

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)



331

332

333

334

335

336

337

338

339

340

341

342

343

344

345

346

347

348

349

350

351

352

353

354

355

356

357

358

359

360

361

362

363

364

365

366

367

368

369

370

371

372

373

374

375

376

377

378

379

380

381

382

383

384

385

A B C D E F G H I J K L
     30.68      20.51

     0.0949      0.0838

      1.169      42.07

     28.2      27.12

      0.11       0.114

     0.01      0.0636

      0.26      0.0529

     0.0614       0.966

      1.582       1.355

     0.0402      0.0469

     56.95      48.79

     0.0636      0.0546

     0.0357

     33.76      32.56

     0.0919      0.0953

      0.942

      0.818

      0.168

      0.313

     0.0667     -2.937

     0.0583       0.635

     0.0906      0.0903

      0.103       0.123

     0.0906

    -2.926       0.106

      0.741       2.287

      0.232

      0.192     -2.488

      0.384       1.216

      0.349       0.417

      0.11       0.11

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Gamma Kaplan-Meier (KM) Statistics

k hat (KM) nu hat (KM)

Approximate Chi Square Value (42.07, α) Adjusted Chi Square Value (42.07, β)

   95% Gamma Approximate KM-UCL (use when n>=50)    95% Gamma Adjusted KM-UCL (use when n<50)

Gamma ROS Statistics using Imputed  Non-Detects

GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1

For such situations, GROS method tends to yield inflated values of UCLs and BTVs

For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates

Minimum Mean

Maximum Median

SD CV

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Adjusted Level of Significance (β)

Approximate Chi Square Value (48.79, α) Adjusted Chi Square Value (48.79, β)

   95% Gamma Approximate UCL (use when n>=50)    95% Gamma Adjusted UCL (use when n<50)

Lognormal GOF Test on Detected Observations Only

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Detected Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Detected Data appear Lognormal at 5% Significance Level

Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects

Mean in Original Scale Mean in Log Scale

SD in Original Scale SD in Log Scale

   95% t UCL (assumes normality of ROS data)    95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL    95% Bootstrap t UCL

   95% H-UCL (Log ROS)

UCLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distributed

KM Mean (logged)    95% H-UCL (KM -Log)

KM SD (logged)    95% Critical H Value (KM-Log)

KM Standard Error of Mean (logged)

DL/2 Statistics

DL/2 Normal DL/2 Log-Transformed

Mean in Original Scale Mean in Log Scale

SD in Original Scale SD in Log Scale

   95% t UCL (Assumes normality)    95% H-Stat UCL

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics

Detected Data appear Normal Distributed at 5% Significance Level

Suggested UCL to Use

95% KM (t) UCL 95% KM (Percentile Bootstrap) UCL



386

387

388

389

390

391

392

393

394

395

396

397

398

399

400

401

402

403

404

405

406

407

408

409

410

411

412

413

414

415

416

417

418

419

420

421

422

423

424

425

426

427

428

429

430

431

432

433

434

435

436

437

438

439

440

A B C D E F G H I J K L

     18      17

      8      10

      8       9

     0.0346      0.0372

      0.55       3.4

     0.0366      55.56%

      0.183       0.191

      0.123       1.048

      1.423       0.758

    -2.161       1.022

      0.766

      0.818

      0.358

      0.313

      0.113      0.0373

      0.141       0.181

      0.178       0.172

      0.174       0.261

      0.225       0.276

      0.346       0.484

      0.529

      0.732

      0.268

      0.3

      1.226       0.849

      0.149       0.215

     19.61      13.59

      0.183       0.198

      0.639      23.02

     13.1      12.39

      0.199       0.21

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

Benzo(b)fluoranthene

General Statistics

Total Number of Observations Number of Distinct Observations

Number of Detects Number of Non-Detects

Number of Distinct Detects Number of Distinct Non-Detects

Minimum Detect Minimum Non-Detect

Maximum Detect Maximum Non-Detect

Variance Detects Percent Non-Detects

Mean Detects SD Detects

Median Detects CV Detects

Skewness Detects Kurtosis Detects

Mean of Logged Detects SD of Logged Detects

Normal GOF Test on Detects Only

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Detected Data Not Normal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Detected Data Not Normal at 5% Significance Level

Detected Data Not Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs

Mean Standard Error of Mean

SD    95% KM (BCA) UCL

95% KM (t) UCL 95% KM (Percentile Bootstrap) UCL

   95% KM (z) UCL    95% KM Bootstrap t UCL

90% KM Chebyshev UCL 95% KM Chebyshev UCL

97.5% KM Chebyshev UCL 99% KM Chebyshev UCL

Gamma GOF Tests on Detected Observations Only

A-D Test Statistic Anderson-Darling GOF Test

5% A-D Critical Value Detected data appear Gamma Distributed at 5% Significance Level

K-S Test Statistic Kolmogrov-Smirnoff GOF

5% K-S Critical Value Detected data appear Gamma Distributed at 5% Significance Level

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Gamma Kaplan-Meier (KM) Statistics

k hat (KM) nu hat (KM)

Approximate Chi Square Value (23.02, α) Adjusted Chi Square Value (23.02, β)

95% Gamma Approximate KM-UCL (use when n>=50) 95% Gamma Adjusted KM-UCL (use when n<50)

Gamma ROS Statistics using Imputed  Non-Detects

GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs



441

442

443

444

445

446

447

448

449

450

451

452

453

454

455

456

457

458

459

460

461

462

463

464

465

466

467

468

469

470

471

472

473

474

475

476

477

478

479

480

481

482

483

484

485

486

487

488

489

490

491

492

493

494

495

A B C D E F G H I J K L

     0.01      0.094

      0.55      0.0378

      0.148       1.578

      0.714       0.632

      0.132       0.149

     25.69      22.74

     0.094       0.118

     0.0357

     12.9      12.19

      0.166       0.175

      0.907

      0.818

      0.203

      0.313

      0.104     -2.791

      0.143       0.935

      0.163       0.163

      0.186       0.296

      0.169

    -2.666       0.174

      0.88       2.469

      0.248

      0.231     -2.276

      0.393       1.279

      0.392       0.602

      0.178       0.175

      0.21

GROS may not be used when kstar of detected data is small such as < 0.1

For such situations, GROS method tends to yield inflated values of UCLs and BTVs

For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates

Minimum Mean

Maximum Median

SD CV

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Adjusted Level of Significance (β)

Approximate Chi Square Value (22.74, α) Adjusted Chi Square Value (22.74, β)

95% Gamma Approximate UCL (use when n>=50) 95% Gamma Adjusted UCL (use when n<50)

Lognormal GOF Test on Detected Observations Only

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Detected Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Detected Data appear Lognormal at 5% Significance Level

Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects

Mean in Original Scale Mean in Log Scale

SD in Original Scale SD in Log Scale

   95% t UCL (assumes normality of ROS data)    95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL    95% Bootstrap t UCL

   95% H-UCL (Log ROS)

UCLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distributed

KM Mean (logged)    95% H-UCL (KM -Log)

KM SD (logged)    95% Critical H Value (KM-Log)

KM Standard Error of Mean (logged)

DL/2 Statistics

DL/2 Normal DL/2 Log-Transformed

Mean in Original Scale Mean in Log Scale

SD in Original Scale SD in Log Scale

   95% t UCL (Assumes normality)    95% H-Stat UCL

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics

Detected Data appear Gamma Distributed at 5% Significance Level

Suggested UCL to Use

95% KM (t) UCL 95% GROS Adjusted Gamma UCL

95% Adjusted Gamma KM-UCL

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

Benzo(g,h,i)perylene

General Statistics
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498

499

500

501

502

503

504

505

506

507

508

509

510

511

512

513

514

515

516

517

518

519

520

521

522

523

524

525

526

527

528

529

530

531

532

533

534

535

536

537

538

539

540

541

542

543

544

545

546

547

548

549

550

A B C D E F G H I J K L
     18      16

      7      11

      7       9

     0.0181      0.0372

      0.13       3.4

    0.00148      61.11%

     0.0467      0.0384

     0.038       0.823

      2.17       5.145

    -3.277       0.662

      0.726

      0.803

      0.352

      0.335

     0.0387      0.0101

     0.0306      0.0595

     0.0563      0.0569

     0.0554      0.0774

     0.0691      0.0829

      0.102       0.14

      0.482

      0.714

      0.267

      0.314

      2.499       1.523

     0.0187      0.0307

     34.99      21.33

     0.0467      0.0379

      1.598      57.54

     41.1      39.77

     0.0542      0.056

     0.0165      0.0353

      0.13      0.0302

     0.026       0.737

      3.458       2.919

     0.0102      0.0121

   124.5    105.1

Total Number of Observations Number of Distinct Observations

Number of Detects Number of Non-Detects

Number of Distinct Detects Number of Distinct Non-Detects

Minimum Detect Minimum Non-Detect

Maximum Detect Maximum Non-Detect

Variance Detects Percent Non-Detects

Mean Detects SD Detects

Median Detects CV Detects

Skewness Detects Kurtosis Detects

Mean of Logged Detects SD of Logged Detects

Normal GOF Test on Detects Only

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Detected Data Not Normal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Detected Data Not Normal at 5% Significance Level

Detected Data Not Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs

Mean Standard Error of Mean

SD    95% KM (BCA) UCL

95% KM (t) UCL 95% KM (Percentile Bootstrap) UCL

   95% KM (z) UCL    95% KM Bootstrap t UCL

90% KM Chebyshev UCL 95% KM Chebyshev UCL

97.5% KM Chebyshev UCL 99% KM Chebyshev UCL

Gamma GOF Tests on Detected Observations Only

A-D Test Statistic Anderson-Darling GOF Test

5% A-D Critical Value Detected data appear Gamma Distributed at 5% Significance Level

K-S Test Statistic Kolmogrov-Smirnoff GOF

5% K-S Critical Value Detected data appear Gamma Distributed at 5% Significance Level

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Gamma Kaplan-Meier (KM) Statistics

k hat (KM) nu hat (KM)

Approximate Chi Square Value (57.54, α) Adjusted Chi Square Value (57.54, β)

95% Gamma Approximate KM-UCL (use when n>=50) 95% Gamma Adjusted KM-UCL (use when n<50)

Gamma ROS Statistics using Imputed  Non-Detects

GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1

For such situations, GROS method tends to yield inflated values of UCLs and BTVs

For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates

Minimum Mean

Maximum Median

SD CV

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)



551

552

553

554

555

556

557

558

559

560

561

562

563

564

565

566

567

568

569

570

571

572

573

574

575

576

577

578

579

580

581

582

583

584

585

586

587

588

589

590

591

592

593

594

595

596

597

598

599

600

601

602

603

604

605

A B C D E F G H I J K L
     0.0353      0.0207

     0.0357

     82.42      80.5

     0.045      0.0461

      0.917

      0.803

      0.225

      0.335

     0.0359     -3.454

     0.0251       0.455

     0.0461      0.0469

     0.0529      0.0599

     0.0436

    -3.445      0.0496

      0.561       2.083

      0.196

      0.178     -2.682

      0.387       1.27

      0.337       0.393

     0.0563      0.0461

     0.056

     18      18

      0

   469   1920

  7940   1625

  1667    392.9

      0.868       2.985

MLE Mean (bias corrected) MLE Sd (bias corrected)

Adjusted Level of Significance (β)

Approximate Chi Square Value (105.08, α) Adjusted Chi Square Value (105.08, β)

95% Gamma Approximate UCL (use when n>=50) 95% Gamma Adjusted UCL (use when n<50)

Lognormal GOF Test on Detected Observations Only

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Detected Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Detected Data appear Lognormal at 5% Significance Level

Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects

Mean in Original Scale Mean in Log Scale

SD in Original Scale SD in Log Scale

   95% t UCL (assumes normality of ROS data)    95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL    95% Bootstrap t UCL

   95% H-UCL (Log ROS)

UCLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distributed

KM Mean (logged)    95% H-UCL (KM -Log)

KM SD (logged)    95% Critical H Value (KM-Log)

KM Standard Error of Mean (logged)

DL/2 Statistics

DL/2 Normal DL/2 Log-Transformed

Mean in Original Scale Mean in Log Scale

SD in Original Scale SD in Log Scale

   95% t UCL (Assumes normality)    95% H-Stat UCL

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics

Detected Data appear Gamma Distributed at 5% Significance Level

Suggested UCL to Use

95% KM (t) UCL 95% GROS Adjusted Gamma UCL

95% Adjusted Gamma KM-UCL

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

Calcium

General Statistics

Total Number of Observations Number of Distinct Observations

Number of Missing Observations

Minimum Mean

Maximum Median

SD Std. Error of Mean

Coefficient of Variation Skewness

Normal GOF Test



606

607

608

609

610

611

612

613

614

615

616

617

618

619

620

621

622

623

624

625

626

627

628

629

630

631

632

633

634

635

636

637

638

639

640

641

642

643

644

645

646

647

648

649

650

651

652

653

654

655

656

657

658

659

660

A B C D E F G H I J K L
      0.67

      0.897

      0.248

      0.209

  2604   2862

  2650

      0.509

      0.751

      0.148

      0.206

      2.257       1.917

   850.9   1001

     81.23      69.03

  1920   1387

     50.9

     0.0357      49.41

  2604   2682

      0.953

      0.897

      0.121

      0.209

      6.151       7.322

      8.98       0.686

  2771   2855

  3294   3903

  5100

  2566   2604

  2554   3260

  5391   2615

  3012

  3099   3633

  4374   5829

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Data Not Normal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Data Not Normal at 5% Significance Level

Data Not Normal at 5% Significance Level

Assuming Normal Distribution

   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL    95% Adjusted-CLT UCL (Chen-1995)

   95% Modified-t UCL (Johnson-1978)

Gamma GOF Test

A-D Test Statistic Anderson-Darling Gamma GOF Test

5% A-D Critical Value Detected data appear Gamma Distributed at 5% Significance Level

K-S Test Statistic Kolmogrov-Smirnoff Gamma GOF Test

5% K-S Critical Value Detected data appear Gamma Distributed at 5% Significance Level

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Approximate Chi Square Value (0.05)

Adjusted Level of Significance Adjusted Chi Square Value

Assuming Gamma Distribution

   95% Approximate Gamma UCL (use when n>=50)    95% Adjusted Gamma UCL (use when n<50)

Lognormal GOF Test

Shapiro Wilk Test Statistic Shapiro Wilk Lognormal GOF Test

5% Shapiro Wilk Critical Value Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic Lilliefors Lognormal GOF Test

5% Lilliefors Critical Value Data appear Lognormal at 5% Significance Level

Data appear Lognormal at 5% Significance Level

Lognormal Statistics

Minimum of Logged Data Mean of logged Data

Maximum of Logged Data SD of logged Data

Assuming Lognormal Distribution

   95% H-UCL    90% Chebyshev (MVUE) UCL

   95% Chebyshev (MVUE) UCL  97.5% Chebyshev (MVUE) UCL

   99% Chebyshev (MVUE) UCL

Nonparametric Distribution Free UCL Statistics

Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

   95% CLT UCL    95% Jackknife UCL

   95% Standard Bootstrap UCL    95% Bootstrap-t UCL

   95% Hall's Bootstrap UCL    95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL

   90% Chebyshev(Mean, Sd) UCL    95% Chebyshev(Mean, Sd) UCL

 97.5% Chebyshev(Mean, Sd) UCL    99% Chebyshev(Mean, Sd) UCL
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  2682

      8       8

      5       3

      5       3

      1.11       4.52

   678       9.54

 87192      37.5%

   151.8    295.3

     13.4       1.946

      2.195       4.845

      2.862       2.571

      0.619

      0.762

      0.417

      0.396

     95.54      87.38

   221.1    255.8

   261.1    256.8

   239.3   4122

   357.7    476.4

   641.2    965

      0.399

      0.737

      0.242

      0.379

      0.316       0.26

   479.6    583.9

      3.164       2.599

   151.8    297.7

Suggested UCL to Use

95% Adjusted Gamma UCL

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

For additional insight the user may want to consult a statistician.

Chloride

General Statistics

Total Number of Observations Number of Distinct Observations

Number of Detects Number of Non-Detects

Number of Distinct Detects Number of Distinct Non-Detects

Minimum Detect Minimum Non-Detect

Maximum Detect Maximum Non-Detect

Variance Detects Percent Non-Detects

Mean Detects SD Detects

Median Detects CV Detects

Skewness Detects Kurtosis Detects

Mean of Logged Detects SD of Logged Detects

Note: Sample size is small (e.g., <10), if data are collected using ISM approach, you should use

guidance provided in ITRC Tech Reg Guide on ISM (ITRC, 2012) to compute statistics of interest.

For example, you may want to use Chebyshev UCL to estimate EPC (ITRC, 2012).

Chebyshev UCL can be computed using the Nonparametric and All UCL Options of ProUCL 5.0

Normal GOF Test on Detects Only

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Detected Data Not Normal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Detected Data Not Normal at 5% Significance Level

Detected Data Not Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs

Mean Standard Error of Mean

SD 95% KM (BCA) UCL

   95% KM (t) UCL    95% KM (Percentile Bootstrap) UCL

   95% KM (z) UCL    95% KM Bootstrap t UCL

90% KM Chebyshev UCL 95% KM Chebyshev UCL

97.5% KM Chebyshev UCL 99% KM Chebyshev UCL

Gamma GOF Tests on Detected Observations Only

A-D Test Statistic Anderson-Darling GOF Test

5% A-D Critical Value Detected data appear Gamma Distributed at 5% Significance Level

K-S Test Statistic Kolmogrov-Smirnoff GOF

5% K-S Critical Value Detected data appear Gamma Distributed at 5% Significance Level

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)
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      0.187       2.989

      0.369       0.212

   773.6   1346

     0.01      94.86

   678       1.83

   236.6       2.494

      0.168       0.189

   563.7    503.2

      2.692       3.016

     94.86    218.5

     0.0195

      0.377       0.217

   758.5   1319

      0.961

      0.762

      0.173

      0.396

     95.44       1.956

   236.4       2.311

   253.8    257.1

   341.6   5295

 47049

      1.984  15959

      2.157       6.581

      0.868

     96.16       2.238

   236       2.135

   254.3  17635

   255.8   1319

  1346

Gamma Kaplan-Meier (KM) Statistics

k hat (KM) nu hat (KM)

Approximate Chi Square Value (2.99, α) Adjusted Chi Square Value (2.99, β)

95% Gamma Approximate KM-UCL (use when n>=50) 95% Gamma Adjusted KM-UCL (use when n<50)

Gamma ROS Statistics using Imputed  Non-Detects

GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1

For such situations, GROS method tends to yield inflated values of UCLs and BTVs

For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates

Minimum Mean

Maximum Median

SD CV

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Adjusted Level of Significance (β)

Approximate Chi Square Value (3.02, α) Adjusted Chi Square Value (3.02, β)

95% Gamma Approximate UCL (use when n>=50) 95% Gamma Adjusted UCL (use when n<50)

Lognormal GOF Test on Detected Observations Only

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Detected Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Detected Data appear Lognormal at 5% Significance Level

Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects

Mean in Original Scale Mean in Log Scale

SD in Original Scale SD in Log Scale

   95% t UCL (assumes normality of ROS data)    95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL    95% Bootstrap t UCL

   95% H-UCL (Log ROS)

UCLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distributed

KM Mean (logged)    95% H-UCL (KM -Log)

KM SD (logged)    95% Critical H Value (KM-Log)

KM Standard Error of Mean (logged)

DL/2 Statistics

DL/2 Normal DL/2 Log-Transformed

Mean in Original Scale Mean in Log Scale

SD in Original Scale SD in Log Scale

   95% t UCL (Assumes normality)    95% H-Stat UCL

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics

Detected Data appear Gamma Distributed at 5% Significance Level

Suggested UCL to Use

95% KM (BCA) UCL 95% GROS Adjusted Gamma UCL

95% Adjusted Gamma KM-UCL

Warning: Recommended UCL exceeds the maximum observation
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     18      18

      0

      1.05       7.962

     40.1       6.35

      8.814       2.078

      1.107       3.173

      0.613

      0.897

      0.329

      0.209

     11.58      13.04

     11.84

      0.677

      0.756

      0.21

      0.207

      1.566       1.342

      5.085       5.934

     56.36      48.3

      7.962       6.874

     33.35

     0.0357      32.16

     11.53      11.96

      0.96

      0.897

      0.161

      0.209

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

Chromium

General Statistics

Total Number of Observations Number of Distinct Observations

Number of Missing Observations

Minimum Mean

Maximum Median

SD Std. Error of Mean

Coefficient of Variation Skewness

Normal GOF Test

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Data Not Normal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Data Not Normal at 5% Significance Level

Data Not Normal at 5% Significance Level

Assuming Normal Distribution

   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL    95% Adjusted-CLT UCL (Chen-1995)

   95% Modified-t UCL (Johnson-1978)

Gamma GOF Test

A-D Test Statistic Anderson-Darling Gamma GOF Test

5% A-D Critical Value Detected data appear Gamma Distributed at 5% Significance Level

K-S Test Statistic Kolmogrov-Smirnoff Gamma GOF Test

5% K-S Critical Value Data Not Gamma Distributed at 5% Significance Level

Detected data follow Appr. Gamma Distribution at 5% Significance Level

Gamma Statistics

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Approximate Chi Square Value (0.05)

Adjusted Level of Significance Adjusted Chi Square Value

Assuming Gamma Distribution

   95% Approximate Gamma UCL (use when n>=50)    95% Adjusted Gamma UCL (use when n<50)

Lognormal GOF Test

Shapiro Wilk Test Statistic Shapiro Wilk Lognormal GOF Test

5% Shapiro Wilk Critical Value Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic Lilliefors Lognormal GOF Test

5% Lilliefors Critical Value Data appear Lognormal at 5% Significance Level

Data appear Lognormal at 5% Significance Level

Lognormal Statistics
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875

876

877
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     0.0488       1.723

      3.691       0.833

     12.88      12.66

     14.9      18

     24.09

     11.38      11.58

     11.22      17.44

     27.74      11.75

     14.21

     14.19      17.02

     20.94      28.63

     11.96

     18      17

      9       9

      9       8

     0.03      0.0372

      0.41       3.4

     0.0208      50%

      0.16       0.144

     0.089       0.903

      0.936     -1.013

    -2.212       0.928

      0.798

      0.829

      0.333

      0.295

      0.114      0.0348

      0.123       0.177

      0.175       0.171

      0.171       0.197

      0.218       0.266

      0.331       0.46

Minimum of Logged Data Mean of logged Data

Maximum of Logged Data SD of logged Data

Assuming Lognormal Distribution

   95% H-UCL    90% Chebyshev (MVUE) UCL

   95% Chebyshev (MVUE) UCL  97.5% Chebyshev (MVUE) UCL

   99% Chebyshev (MVUE) UCL

Nonparametric Distribution Free UCL Statistics

Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

   95% CLT UCL    95% Jackknife UCL

   95% Standard Bootstrap UCL    95% Bootstrap-t UCL

   95% Hall's Bootstrap UCL    95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL

   90% Chebyshev(Mean, Sd) UCL    95% Chebyshev(Mean, Sd) UCL

 97.5% Chebyshev(Mean, Sd) UCL    99% Chebyshev(Mean, Sd) UCL

Suggested UCL to Use

95% Adjusted Gamma UCL

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

For additional insight the user may want to consult a statistician.

Chrysene

General Statistics

Total Number of Observations Number of Distinct Observations

Number of Detects Number of Non-Detects

Number of Distinct Detects Number of Distinct Non-Detects

Minimum Detect Minimum Non-Detect

Maximum Detect Maximum Non-Detect

Variance Detects Percent Non-Detects

Mean Detects SD Detects

Median Detects CV Detects

Skewness Detects Kurtosis Detects

Mean of Logged Detects SD of Logged Detects

Normal GOF Test on Detects Only

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Detected Data Not Normal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Detected Data Not Normal at 5% Significance Level

Detected Data Not Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs

Mean Standard Error of Mean

SD    95% KM (BCA) UCL

95% KM (t) UCL 95% KM (Percentile Bootstrap) UCL

   95% KM (z) UCL    95% KM Bootstrap t UCL

90% KM Chebyshev UCL 95% KM Chebyshev UCL

97.5% KM Chebyshev UCL 99% KM Chebyshev UCL
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      0.616

      0.735

      0.271

      0.284

      1.466       1.051

      0.109       0.152

     26.39      18.92

      0.16       0.156

      0.866      31.18

     19.43      18.54

      0.183       0.192

     0.01       0.101

      0.41      0.0626

      0.119       1.185

      0.936       0.817

      0.107       0.123

     33.71      29.43

      0.101       0.111

     0.0357

     18.04      17.19

      0.164       0.172

      0.911

      0.829

      0.216

      0.295

      0.103     -2.71

      0.116       0.892

      0.15       0.148

      0.163       0.174

      0.169

    -2.644       0.19

      0.92       2.523

      0.265

Gamma GOF Tests on Detected Observations Only

A-D Test Statistic Anderson-Darling GOF Test

5% A-D Critical Value Detected data appear Gamma Distributed at 5% Significance Level

K-S Test Statistic Kolmogrov-Smirnoff GOF

5% K-S Critical Value Detected data appear Gamma Distributed at 5% Significance Level

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Gamma Kaplan-Meier (KM) Statistics

k hat (KM) nu hat (KM)

Approximate Chi Square Value (31.18, α) Adjusted Chi Square Value (31.18, β)

95% Gamma Approximate KM-UCL (use when n>=50) 95% Gamma Adjusted KM-UCL (use when n<50)

Gamma ROS Statistics using Imputed  Non-Detects

GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1

For such situations, GROS method tends to yield inflated values of UCLs and BTVs

For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates

Minimum Mean

Maximum Median

SD CV

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Adjusted Level of Significance (β)

Approximate Chi Square Value (29.43, α) Adjusted Chi Square Value (29.43, β)

95% Gamma Approximate UCL (use when n>=50) 95% Gamma Adjusted UCL (use when n<50)

Lognormal GOF Test on Detected Observations Only

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Detected Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Detected Data appear Lognormal at 5% Significance Level

Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects

Mean in Original Scale Mean in Log Scale

SD in Original Scale SD in Log Scale

   95% t UCL (assumes normality of ROS data)    95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL    95% Bootstrap t UCL

   95% H-UCL (Log ROS)

UCLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distributed

KM Mean (logged)    95% H-UCL (KM -Log)

KM SD (logged)    95% Critical H Value (KM-Log)

KM Standard Error of Mean (logged)

DL/2 Statistics



936

937

938

939

940

941

942

943

944

945

946

947

948

949

950

951

952

953

954

955

956

957

958

959

960

961

962

963

964

965

966

967

968

969

970

971

972

973

974

975

976

977

978

979

980

981

982

983

984

985

986

987

988

989

990

A B C D E F G H I J K L

      0.219     -2.33

      0.388       1.258

      0.378       0.541

      0.175       0.172

      0.192

     18      15

     17       1

     14       1

      0.341       1.1

      4.7       1.1

      2.133       5.556%

      3.083       1.46

      3.1       0.474

    -0.604     -1.065

      0.942       0.737

      0.886

      0.892

      0.183

      0.215

      2.945       0.363

      1.491       3.535

      3.576       3.516

      3.542       3.547

      4.033       4.526

      5.211       6.555

      1.083

      0.746

      0.229

      0.211

DL/2 Normal DL/2 Log-Transformed

Mean in Original Scale Mean in Log Scale

SD in Original Scale SD in Log Scale

   95% t UCL (Assumes normality)    95% H-Stat UCL

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics

Detected Data appear Gamma Distributed at 5% Significance Level

Suggested UCL to Use

95% KM (t) UCL 95% GROS Adjusted Gamma UCL

95% Adjusted Gamma KM-UCL

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

Cobalt

General Statistics

Total Number of Observations Number of Distinct Observations

Number of Detects Number of Non-Detects

Number of Distinct Detects Number of Distinct Non-Detects

Minimum Detect Minimum Non-Detect

Maximum Detect Maximum Non-Detect

Variance Detects Percent Non-Detects

Mean Detects SD Detects

Median Detects CV Detects

Skewness Detects Kurtosis Detects

Mean of Logged Detects SD of Logged Detects

Normal GOF Test on Detects Only

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Detected Data Not Normal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Detected Data appear Normal at 5% Significance Level

Detected Data appear Approximate Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs

Mean Standard Error of Mean

SD    95% KM (BCA) UCL

95% KM (t) UCL 95% KM (Percentile Bootstrap) UCL

   95% KM (z) UCL    95% KM Bootstrap t UCL

90% KM Chebyshev UCL 95% KM Chebyshev UCL

97.5% KM Chebyshev UCL 99% KM Chebyshev UCL

Gamma GOF Tests on Detected Observations Only

A-D Test Statistic Anderson-Darling GOF Test

5% A-D Critical Value Detected Data Not Gamma Distributed at 5% Significance Level

K-S Test Statistic Kolmogrov-Smirnoff GOF

5% K-S Critical Value Detected Data Not Gamma Distributed at 5% Significance Level

Detected Data Not Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only
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      2.879       2.41

      1.071       1.279

     97.88      81.94

      3.083       1.986

      3.899    140.4

   114    111.7

      3.627       3.701

      0.341       2.984

      4.7       3.1

      1.478       0.495

      2.803       2.373

      1.064       1.257

   100.9      85.44

      2.984       1.937

     0.0357

     65.13      63.43

      3.914       4.019

      0.797

      0.892

      0.248

      0.215

      2.959       0.88

      1.512       0.762

      3.579       3.498

      3.493       3.538

      4.942

      2.943       0.857

      1.537       0.802

      3.573       5.143

      3.576       3.516

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Gamma Kaplan-Meier (KM) Statistics

k hat (KM) nu hat (KM)

Approximate Chi Square Value (140.36, α) Adjusted Chi Square Value (140.36, β)

   95% Gamma Approximate KM-UCL (use when n>=50)    95% Gamma Adjusted KM-UCL (use when n<50)

Gamma ROS Statistics using Imputed  Non-Detects

GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1

For such situations, GROS method tends to yield inflated values of UCLs and BTVs

For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates

Minimum Mean

Maximum Median

SD CV

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Adjusted Level of Significance (β)

Approximate Chi Square Value (85.44, α) Adjusted Chi Square Value (85.44, β)

   95% Gamma Approximate UCL (use when n>=50)    95% Gamma Adjusted UCL (use when n<50)

Lognormal GOF Test on Detected Observations Only

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Detected Data Not Lognormal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Detected Data Not Lognormal at 5% Significance Level

Detected Data Not Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects

Mean in Original Scale Mean in Log Scale

SD in Original Scale SD in Log Scale

   95% t UCL (assumes normality of ROS data)    95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL    95% Bootstrap t UCL

   95% H-UCL (Log ROS)

DL/2 Statistics

DL/2 Normal DL/2 Log-Transformed

Mean in Original Scale Mean in Log Scale

SD in Original Scale SD in Log Scale

   95% t UCL (Assumes normality)    95% H-Stat UCL

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics

Detected Data appear Approximate Normal Distributed at 5% Significance Level

Suggested UCL to Use

95% KM (t) UCL 95% KM (Percentile Bootstrap) UCL

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.
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     18      18

      0

      1.3       9.018

     65.8       6.25

     14.48       3.414

      1.606       3.943

      0.442

      0.897

      0.381

      0.209

     14.96      18.02

     15.49

      1.283

      0.764

      0.253

      0.209

      1.142       0.988

      7.9       9.125

     41.1      35.58

      9.018       9.071

     22.93

     0.0357      21.96

     13.99      14.61

      0.912

      0.897

      0.168

      0.209

      0.262       1.701

      4.187       0.903

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

Copper

General Statistics

Total Number of Observations Number of Distinct Observations

Number of Missing Observations

Minimum Mean

Maximum Median

SD Std. Error of Mean

Coefficient of Variation Skewness

Normal GOF Test

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Data Not Normal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Data Not Normal at 5% Significance Level

Data Not Normal at 5% Significance Level

Assuming Normal Distribution

   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL    95% Adjusted-CLT UCL (Chen-1995)

   95% Modified-t UCL (Johnson-1978)

Gamma GOF Test

A-D Test Statistic Anderson-Darling Gamma GOF Test

5% A-D Critical Value Data Not Gamma Distributed at 5% Significance Level

K-S Test Statistic Kolmogrov-Smirnoff Gamma GOF Test

5% K-S Critical Value Data Not Gamma Distributed at 5% Significance Level

Data Not Gamma Distributed at 5% Significance Level

Gamma Statistics

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Approximate Chi Square Value (0.05)

Adjusted Level of Significance Adjusted Chi Square Value

Assuming Gamma Distribution

   95% Approximate Gamma UCL (use when n>=50))    95% Adjusted Gamma UCL (use when n<50)

Lognormal GOF Test

Shapiro Wilk Test Statistic Shapiro Wilk Lognormal GOF Test

5% Shapiro Wilk Critical Value Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic Lilliefors Lognormal GOF Test

5% Lilliefors Critical Value Data appear Lognormal at 5% Significance Level

Data appear Lognormal at 5% Significance Level

Lognormal Statistics

Minimum of Logged Data Mean of logged Data

Maximum of Logged Data SD of logged Data
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1102
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1116
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1118

1119

1120

1121

1122

1123
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1125

1126

1127

1128
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1130

1131

1132

1133

1134
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1136

1137

1138

1139

1140
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1144
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     14.24      13.58

     16.1      19.61

     26.51

     14.63      14.96

     14.35      30.92

     39.18      15.55

     19.02

     19.26      23.9

     30.34      42.99

     14.24

     18      17

      9       9

      9       8

     0.0592      0.0372

      0.82       3.4

     0.0786      50%

      0.317       0.28

      0.18       0.885

      0.956     -0.736

    -1.52       0.926

      0.83

      0.829

      0.274

      0.295

      0.199      0.0606

      0.232       0.303

      0.305       0.298

      0.299       0.349

Assuming Lognormal Distribution

   95% H-UCL    90% Chebyshev (MVUE) UCL

   95% Chebyshev (MVUE) UCL  97.5% Chebyshev (MVUE) UCL

   99% Chebyshev (MVUE) UCL

Nonparametric Distribution Free UCL Statistics

Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

   95% CLT UCL    95% Jackknife UCL

   95% Standard Bootstrap UCL    95% Bootstrap-t UCL

   95% Hall's Bootstrap UCL    95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL

   90% Chebyshev(Mean, Sd) UCL    95% Chebyshev(Mean, Sd) UCL

 97.5% Chebyshev(Mean, Sd) UCL    99% Chebyshev(Mean, Sd) UCL

Suggested UCL to Use

95% H-UCL

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

For additional insight the user may want to consult a statistician.

ProUCL computes and outputs H-statistic based UCLs for historical reasons only.

H-statistic often results in unstable (both high and low) values of UCL95 as shown in examples in the Technical Guide.

It is therefore recommended to avoid the use of H-statistic based 95% UCLs.

Use of nonparametric methods are preferred to compute UCL95 for skewed data sets which do not follow a gamma distribution.

Fluoranthene

General Statistics

Total Number of Observations Number of Distinct Observations

Number of Detects Number of Non-Detects

Number of Distinct Detects Number of Distinct Non-Detects

Minimum Detect Minimum Non-Detect

Maximum Detect Maximum Non-Detect

Variance Detects Percent Non-Detects

Mean Detects SD Detects

Median Detects CV Detects

Skewness Detects Kurtosis Detects

Mean of Logged Detects SD of Logged Detects

Normal GOF Test on Detects Only

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Detected Data appear Normal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Detected Data appear Normal at 5% Significance Level

Detected Data appear Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs

Mean Standard Error of Mean

SD    95% KM (BCA) UCL

95% KM (t) UCL 95% KM (Percentile Bootstrap) UCL

   95% KM (z) UCL    95% KM Bootstrap t UCL



1156

1157

1158

1159

1160

1161

1162

1163

1164

1165

1166

1167

1168

1169

1170

1171

1172

1173

1174

1175

1176

1177

1178

1179

1180

1181

1182

1183

1184

1185

1186

1187

1188
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1200

1201

1202

1203

1204

1205

1206

1207

1208

1209

1210
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      0.381       0.463

      0.578       0.802

      0.455

      0.734

      0.191

      0.284

      1.498       1.072

      0.211       0.295

     26.96      19.3

      0.317       0.306

      0.737      26.54

     15.79      15

      0.335       0.353

     0.01       0.175

      0.82      0.0866

      0.243       1.39

      0.634       0.565

      0.276       0.309

     22.82      20.35

      0.175       0.233

     0.0357

     11.11      10.46

      0.32       0.34

      0.936

      0.829

      0.178

      0.295

      0.186     -2.295

      0.236       1.108

      0.283       0.282

      0.311       0.344

      0.395

    -2.182       0.379

      1.035       2.69

      0.285

90% KM Chebyshev UCL 95% KM Chebyshev UCL

97.5% KM Chebyshev UCL 99% KM Chebyshev UCL

Gamma GOF Tests on Detected Observations Only

A-D Test Statistic Anderson-Darling GOF Test

5% A-D Critical Value Detected data appear Gamma Distributed at 5% Significance Level

K-S Test Statistic Kolmogrov-Smirnoff GOF

5% K-S Critical Value Detected data appear Gamma Distributed at 5% Significance Level

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Gamma Kaplan-Meier (KM) Statistics

k hat (KM) nu hat (KM)

Approximate Chi Square Value (26.54, α) Adjusted Chi Square Value (26.54, β)

   95% Gamma Approximate KM-UCL (use when n>=50)    95% Gamma Adjusted KM-UCL (use when n<50)

Gamma ROS Statistics using Imputed  Non-Detects

GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1

For such situations, GROS method tends to yield inflated values of UCLs and BTVs

For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates

Minimum Mean

Maximum Median

SD CV

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Adjusted Level of Significance (β)

Approximate Chi Square Value (20.35, α) Adjusted Chi Square Value (20.35, β)

   95% Gamma Approximate UCL (use when n>=50)    95% Gamma Adjusted UCL (use when n<50)

Lognormal GOF Test on Detected Observations Only

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Detected Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Detected Data appear Lognormal at 5% Significance Level

Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects

Mean in Original Scale Mean in Log Scale

SD in Original Scale SD in Log Scale

   95% t UCL (assumes normality of ROS data)    95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL    95% Bootstrap t UCL

   95% H-UCL (Log ROS)

UCLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distributed

KM Mean (logged)    95% H-UCL (KM -Log)

KM SD (logged)    95% Critical H Value (KM-Log)

KM Standard Error of Mean (logged)
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      0.297     -1.983

      0.417       1.339

      0.468       0.942

      0.305       0.298

      8       8

      7       1

      7       1

      0.863       1.09

      3.84       1.09

      1.069      12.5%

      1.537       1.034

      1.23       0.673

      2.446       6.218

      0.302       0.493

      0.638

      0.803

      0.402

      0.335

      1.459       0.351

      0.92       2.117

      2.124       2.103

      2.036       3.72

      2.512       2.99

      3.652       4.954

      0.911

DL/2 Statistics

DL/2 Normal DL/2 Log-Transformed

Mean in Original Scale Mean in Log Scale

SD in Original Scale SD in Log Scale

   95% t UCL (Assumes normality)    95% H-Stat UCL

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics

Detected Data appear Normal Distributed at 5% Significance Level

Suggested UCL to Use

95% KM (t) UCL 95% KM (Percentile Bootstrap) UCL

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

Fluoride

General Statistics

Total Number of Observations Number of Distinct Observations

Number of Detects Number of Non-Detects

Number of Distinct Detects Number of Distinct Non-Detects

Minimum Detect Minimum Non-Detect

Maximum Detect Maximum Non-Detect

Variance Detects Percent Non-Detects

Mean Detects SD Detects

Median Detects CV Detects

Skewness Detects Kurtosis Detects

Mean of Logged Detects SD of Logged Detects

Note: Sample size is small (e.g., <10), if data are collected using ISM approach, you should use

guidance provided in ITRC Tech Reg Guide on ISM (ITRC, 2012) to compute statistics of interest.

For example, you may want to use Chebyshev UCL to estimate EPC (ITRC, 2012).

Chebyshev UCL can be computed using the Nonparametric and All UCL Options of ProUCL 5.0

Normal GOF Test on Detects Only

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Detected Data Not Normal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Detected Data Not Normal at 5% Significance Level

Detected Data Not Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs

Mean Standard Error of Mean

SD    95% KM (BCA) UCL

   95% KM (t) UCL    95% KM (Percentile Bootstrap) UCL

   95% KM (z) UCL    95% KM Bootstrap t UCL

90% KM Chebyshev UCL 95% KM Chebyshev UCL

97.5% KM Chebyshev UCL 99% KM Chebyshev UCL

Gamma GOF Tests on Detected Observations Only

A-D Test Statistic Anderson-Darling GOF Test
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      0.71

      0.353

      0.313

      4.054       2.412

      0.379       0.637

     56.75      33.76

      1.537       0.99

      2.515      40.24

     26.7      23.95

      2.198       2.45

      0.583       1.418

      3.84       1.185

      1.015       0.716

      3.43       2.227

      0.413       0.637

     54.87      35.63

      1.418       0.95

     0.0195

     22.97      20.44

      2.2       2.472

      0.79

      0.803

      0.318

      0.335

      1.447       0.239

      0.991       0.49

      2.111       2.082

      2.266       3.528

      2.207

      0.252       2.085

      0.447       2.268

      0.171

      1.413       0.188

      1.02       0.558

5% A-D Critical Value Detected Data Not Gamma Distributed at 5% Significance Level

K-S Test Statistic Kolmogrov-Smirnoff GOF

5% K-S Critical Value Detected Data Not Gamma Distributed at 5% Significance Level

Detected Data Not Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Gamma Kaplan-Meier (KM) Statistics

k hat (KM) nu hat (KM)

Approximate Chi Square Value (40.24, α) Adjusted Chi Square Value (40.24, β)

   95% Gamma Approximate KM-UCL (use when n>=50)    95% Gamma Adjusted KM-UCL (use when n<50)

Gamma ROS Statistics using Imputed  Non-Detects

GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1

For such situations, GROS method tends to yield inflated values of UCLs and BTVs

For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates

Minimum Mean

Maximum Median

SD CV

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Adjusted Level of Significance (β)

Approximate Chi Square Value (35.63, α) Adjusted Chi Square Value (35.63, β)

   95% Gamma Approximate UCL (use when n>=50)    95% Gamma Adjusted UCL (use when n<50)

Lognormal GOF Test on Detected Observations Only

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Detected Data Not Lognormal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Detected Data appear Lognormal at 5% Significance Level

Detected Data appear Approximate Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects

Mean in Original Scale Mean in Log Scale

SD in Original Scale SD in Log Scale

   95% t UCL (assumes normality of ROS data)    95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL    95% Bootstrap t UCL

   95% H-UCL (Log ROS)

UCLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distributed

KM Mean (logged)    95% H-UCL (KM -Log)

KM SD (logged)    95% Critical H Value (KM-Log)

KM Standard Error of Mean (logged)

DL/2 Statistics

DL/2 Normal DL/2 Log-Transformed

Mean in Original Scale Mean in Log Scale

SD in Original Scale SD in Log Scale
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      2.096       2.368

      2.99

     18      16

      7      11

      7       9

     0.039      0.0372

      0.156       3.4

    0.00228      61.11%

     0.0861      0.0478

     0.0597       0.555

      0.496     -1.936

    -2.589       0.569

      0.858

      0.803

      0.281

      0.335

     0.0686      0.0138

     0.0422      0.0925

     0.0925      0.0898

     0.0912       0.102

      0.11       0.129

      0.154       0.205

      0.518

      0.71

      0.262

      0.313

      3.798       2.266

     0.0227      0.038

     53.18      31.72

     0.0861      0.0572

   95% t UCL (Assumes normality)    95% H-Stat UCL

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics

Detected Data appear Approximate Lognormal Distributed at 5% Significance Level

Suggested UCL to Use

95% KM (Chebyshev) UCL

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

Indeno(1,2,3-cd)pyrene

General Statistics

Total Number of Observations Number of Distinct Observations

Number of Detects Number of Non-Detects

Number of Distinct Detects Number of Distinct Non-Detects

Minimum Detect Minimum Non-Detect

Maximum Detect Maximum Non-Detect

Variance Detects Percent Non-Detects

Mean Detects SD Detects

Median Detects CV Detects

Skewness Detects Kurtosis Detects

Mean of Logged Detects SD of Logged Detects

Normal GOF Test on Detects Only

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Detected Data appear Normal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Detected Data appear Normal at 5% Significance Level

Detected Data appear Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs

Mean Standard Error of Mean

SD    95% KM (BCA) UCL

95% KM (t) UCL 95% KM (Percentile Bootstrap) UCL

   95% KM (z) UCL    95% KM Bootstrap t UCL

90% KM Chebyshev UCL 95% KM Chebyshev UCL

97.5% KM Chebyshev UCL 99% KM Chebyshev UCL

Gamma GOF Tests on Detected Observations Only

A-D Test Statistic Anderson-Darling GOF Test

5% A-D Critical Value Detected data appear Gamma Distributed at 5% Significance Level

K-S Test Statistic Kolmogrov-Smirnoff GOF

5% K-S Critical Value Detected data appear Gamma Distributed at 5% Significance Level

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)



1376

1377

1378

1379

1380

1381

1382

1383

1384

1385

1386

1387

1388

1389

1390

1391

1392

1393

1394

1395

1396

1397

1398

1399

1400

1401

1402

1403

1404

1405

1406

1407

1408

1409

1410

1411

1412

1413

1414

1415

1416

1417

1418

1419

1420

1421

1422

1423

1424

1425

1426

1427

1428

1429

1430

A B C D E F G H I J K L

      2.636      94.89

     73.43      71.61

     0.0886      0.0909

     0.01      0.0546

      0.156      0.0474

     0.0432       0.791

      1.627       1.393

     0.0336      0.0392

     58.57      50.15

     0.0546      0.0463

     0.0357

     34.89      33.66

     0.0785      0.0813

      0.881

      0.803

      0.228

      0.335

     0.0578     -3.038

     0.0393       0.616

     0.0739      0.0733

     0.0779      0.0798

     0.0798

    -2.838      0.0881

      0.534       2.055

      0.174

      0.193     -2.415

      0.382       1.164

      0.35       0.398

     0.0925      0.0898

Gamma Kaplan-Meier (KM) Statistics

k hat (KM) nu hat (KM)

Approximate Chi Square Value (94.89, α) Adjusted Chi Square Value (94.89, β)

   95% Gamma Approximate KM-UCL (use when n>=50)    95% Gamma Adjusted KM-UCL (use when n<50)

Gamma ROS Statistics using Imputed  Non-Detects

GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1

For such situations, GROS method tends to yield inflated values of UCLs and BTVs

For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates

Minimum Mean

Maximum Median

SD CV

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Adjusted Level of Significance (β)

Approximate Chi Square Value (50.15, α) Adjusted Chi Square Value (50.15, β)

   95% Gamma Approximate UCL (use when n>=50)    95% Gamma Adjusted UCL (use when n<50)

Lognormal GOF Test on Detected Observations Only

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Detected Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Detected Data appear Lognormal at 5% Significance Level

Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects

Mean in Original Scale Mean in Log Scale

SD in Original Scale SD in Log Scale

   95% t UCL (assumes normality of ROS data)    95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL    95% Bootstrap t UCL

   95% H-UCL (Log ROS)

UCLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distributed

KM Mean (logged)    95% H-UCL (KM -Log)

KM SD (logged)    95% Critical H Value (KM-Log)

KM Standard Error of Mean (logged)

DL/2 Statistics

DL/2 Normal DL/2 Log-Transformed

Mean in Original Scale Mean in Log Scale

SD in Original Scale SD in Log Scale

   95% t UCL (Assumes normality)    95% H-Stat UCL

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics

Detected Data appear Normal Distributed at 5% Significance Level

Suggested UCL to Use

95% KM (t) UCL 95% KM (Percentile Bootstrap) UCL

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.



1431

1432

1433

1434

1435

1436

1437

1438

1439

1440

1441

1442

1443

1444

1445

1446

1447

1448

1449

1450

1451

1452

1453

1454

1455

1456

1457

1458

1459

1460

1461

1462

1463

1464

1465

1466

1467

1468

1469

1470

1471

1472

1473

1474

1475

1476

1477

1478

1479

1480

1481

1482

1483

1484

1485

A B C D E F G H I J K L

     18      18

      0

      1.1      18.45

     79.8      13.2

     20.36       4.799

      1.103       2.236

      0.716

      0.897

      0.266

      0.209

     26.8      29.05

     27.22

      0.406

      0.764

      0.142

      0.209

      1.138       0.986

     16.21      18.72

     40.98      35.48

     18.45      18.59

     22.85

     0.0357      21.88

     28.65      29.93

      0.962

      0.897

      0.163

      0.209

     0.0953       2.416

      4.38       1.095

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

Lead

General Statistics

Total Number of Observations Number of Distinct Observations

Number of Missing Observations

Minimum Mean

Maximum Median

SD Std. Error of Mean

Coefficient of Variation Skewness

Normal GOF Test

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Data Not Normal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Data Not Normal at 5% Significance Level

Data Not Normal at 5% Significance Level

Assuming Normal Distribution

   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL    95% Adjusted-CLT UCL (Chen-1995)

   95% Modified-t UCL (Johnson-1978)

Gamma GOF Test

A-D Test Statistic Anderson-Darling Gamma GOF Test

5% A-D Critical Value Detected data appear Gamma Distributed at 5% Significance Level

K-S Test Statistic Kolmogrov-Smirnoff Gamma GOF Test

5% K-S Critical Value Detected data appear Gamma Distributed at 5% Significance Level

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Approximate Chi Square Value (0.05)

Adjusted Level of Significance Adjusted Chi Square Value

Assuming Gamma Distribution

   95% Approximate Gamma UCL (use when n>=50)    95% Adjusted Gamma UCL (use when n<50)

Lognormal GOF Test

Shapiro Wilk Test Statistic Shapiro Wilk Lognormal GOF Test

5% Shapiro Wilk Critical Value Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic Lilliefors Lognormal GOF Test

5% Lilliefors Critical Value Data appear Lognormal at 5% Significance Level

Data appear Lognormal at 5% Significance Level

Lognormal Statistics

Minimum of Logged Data Mean of logged Data

Maximum of Logged Data SD of logged Data



1486

1487

1488

1489

1490

1491

1492

1493

1494

1495

1496

1497

1498

1499

1500

1501

1502

1503

1504

1505

1506

1507

1508

1509

1510

1511

1512

1513

1514

1515

1516

1517

1518

1519

1520

1521

1522

1523

1524

1525

1526

1527

1528

1529

1530

1531

1532

1533

1534

1535

1536

1537

1538

1539

1540

A B C D E F G H I J K L

     42.62      36.3

     43.95      54.57

     75.43

     26.35      26.8

     26.1      38

     73.65      26.75

     28.63

     32.85      39.37

     48.42      66.2

     29.93

     18      10

      7      11

      7       4

    0.00477      0.0134

      0.167      0.06

    0.00337      61.11%

     0.04      0.0581

     0.0168       1.451

      2.293       5.424

    -3.925       1.224

      0.666

      0.803

      0.318

      0.335

     0.0226     0.00969

     0.037      0.0404

     0.0394      0.0391

     0.0385      0.0717

     0.0516      0.0648

     0.0831       0.119

Assuming Lognormal Distribution

   95% H-UCL    90% Chebyshev (MVUE) UCL

   95% Chebyshev (MVUE) UCL  97.5% Chebyshev (MVUE) UCL

   99% Chebyshev (MVUE) UCL

Nonparametric Distribution Free UCL Statistics

Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

   95% CLT UCL    95% Jackknife UCL

   95% Standard Bootstrap UCL    95% Bootstrap-t UCL

   95% Hall's Bootstrap UCL    95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL

   90% Chebyshev(Mean, Sd) UCL    95% Chebyshev(Mean, Sd) UCL

 97.5% Chebyshev(Mean, Sd) UCL    99% Chebyshev(Mean, Sd) UCL

Suggested UCL to Use

95% Adjusted Gamma UCL

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

For additional insight the user may want to consult a statistician.

Mercury

General Statistics

Total Number of Observations Number of Distinct Observations

Number of Detects Number of Non-Detects

Number of Distinct Detects Number of Distinct Non-Detects

Minimum Detect Minimum Non-Detect

Maximum Detect Maximum Non-Detect

Variance Detects Percent Non-Detects

Mean Detects SD Detects

Median Detects CV Detects

Skewness Detects Kurtosis Detects

Mean of Logged Detects SD of Logged Detects

Normal GOF Test on Detects Only

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Detected Data Not Normal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Detected Data appear Normal at 5% Significance Level

Detected Data appear Approximate Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs

Mean Standard Error of Mean

SD    95% KM (BCA) UCL

95% KM (t) UCL 95% KM (Percentile Bootstrap) UCL

   95% KM (z) UCL    95% KM Bootstrap t UCL

90% KM Chebyshev UCL 95% KM Chebyshev UCL

97.5% KM Chebyshev UCL 99% KM Chebyshev UCL

Gamma GOF Tests on Detected Observations Only



1541

1542

1543

1544

1545

1546

1547

1548

1549

1550

1551

1552

1553

1554

1555

1556

1557

1558

1559

1560

1561

1562

1563

1564

1565

1566

1567

1568

1569

1570

1571

1572

1573

1574

1575

1576

1577

1578

1579

1580

1581

1582

1583

1584

1585

1586

1587

1588

1589

1590

1591

1592

1593

1594

1595

A B C D E F G H I J K L
      0.483

      0.733

      0.224

      0.322

      0.835       0.572

     0.0479      0.0699

     11.69       8.013

     0.04      0.0529

      0.372      13.41

      6.166       5.7

     0.0491      0.0531

    0.00477      0.025

      0.167      0.01

     0.0375       1.497

      1.2       1.037

     0.0209      0.0241

     43.19      37.33

     0.025      0.0246

     0.0357

     24.34      23.33

     0.0384      0.04

      0.946

      0.803

      0.175

      0.335

     0.0226     -4.376

     0.0378       0.96

     0.0381      0.0393

     0.0502      0.0773

     0.0364

    -4.381      0.0334

      0.918       2.52

      0.289

     0.0299     -3.885

A-D Test Statistic Anderson-Darling GOF Test

5% A-D Critical Value Detected data appear Gamma Distributed at 5% Significance Level

K-S Test Statistic Kolmogrov-Smirnoff GOF

5% K-S Critical Value Detected data appear Gamma Distributed at 5% Significance Level

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Gamma Kaplan-Meier (KM) Statistics

k hat (KM) nu hat (KM)

Approximate Chi Square Value (13.41, α) Adjusted Chi Square Value (13.41, β)

   95% Gamma Approximate KM-UCL (use when n>=50)    95% Gamma Adjusted KM-UCL (use when n<50)

Gamma ROS Statistics using Imputed  Non-Detects

GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1

For such situations, GROS method tends to yield inflated values of UCLs and BTVs

For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates

Minimum Mean

Maximum Median

SD CV

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Adjusted Level of Significance (β)

Approximate Chi Square Value (37.33, α) Adjusted Chi Square Value (37.33, β)

   95% Gamma Approximate UCL (use when n>=50)    95% Gamma Adjusted UCL (use when n<50)

Lognormal GOF Test on Detected Observations Only

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Detected Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Detected Data appear Lognormal at 5% Significance Level

Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects

Mean in Original Scale Mean in Log Scale

SD in Original Scale SD in Log Scale

   95% t UCL (assumes normality of ROS data)    95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL    95% Bootstrap t UCL

   95% H-UCL (Log ROS)

UCLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distributed

KM Mean (logged)    95% H-UCL (KM -Log)

KM SD (logged)    95% Critical H Value (KM-Log)

KM Standard Error of Mean (logged)

DL/2 Statistics

DL/2 Normal DL/2 Log-Transformed

Mean in Original Scale Mean in Log Scale



1596

1597

1598

1599

1600

1601

1602

1603

1604

1605

1606

1607

1608

1609

1610

1611

1612

1613

1614

1615

1616

1617

1618

1619

1620

1621

1622

1623

1624

1625

1626

1627

1628

1629

1630

1631

1632

1633

1634

1635

1636

1637

1638

1639

1640

1641

1642

1643

1644

1645

1646

1647

1648

1649

1650

A B C D E F G H I J K L
     0.0361       0.848

     0.0447      0.0484

     0.0394      0.0391

     18      17

      9       9

      9       8

     0.0409      0.0372

      0.65       3.4

     0.0495      50%

      0.239       0.222

      0.128       0.929

      1.042     -0.512

    -1.83       0.962

      0.801

      0.829

      0.355

      0.295

      0.153      0.0466

      0.18       0.234

      0.234       0.232

      0.229       0.279

      0.293       0.356

      0.444       0.616

      0.607

      0.736

      0.306

      0.285

      1.392       1.002

      0.172       0.239

     25.06      18.04

SD in Original Scale SD in Log Scale

   95% t UCL (Assumes normality)    95% H-Stat UCL

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics

Detected Data appear Approximate Normal Distributed at 5% Significance Level

Suggested UCL to Use

95% KM (t) UCL 95% KM (Percentile Bootstrap) UCL

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

Phenanthrene

General Statistics

Total Number of Observations Number of Distinct Observations

Number of Detects Number of Non-Detects

Number of Distinct Detects Number of Distinct Non-Detects

Minimum Detect Minimum Non-Detect

Maximum Detect Maximum Non-Detect

Variance Detects Percent Non-Detects

Mean Detects SD Detects

Median Detects CV Detects

Skewness Detects Kurtosis Detects

Mean of Logged Detects SD of Logged Detects

Normal GOF Test on Detects Only

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Detected Data Not Normal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Detected Data Not Normal at 5% Significance Level

Detected Data Not Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs

Mean Standard Error of Mean

SD    95% KM (BCA) UCL

95% KM (t) UCL 95% KM (Percentile Bootstrap) UCL

   95% KM (z) UCL    95% KM Bootstrap t UCL

90% KM Chebyshev UCL 95% KM Chebyshev UCL

97.5% KM Chebyshev UCL 99% KM Chebyshev UCL

Gamma GOF Tests on Detected Observations Only

A-D Test Statistic Anderson-Darling GOF Test

5% A-D Critical Value Detected data appear Gamma Distributed at 5% Significance Level

K-S Test Statistic Kolmogrov-Smirnoff GOF

5% K-S Critical Value Detected Data Not Gamma Distributed at 5% Significance Level

Detected data follow Appr. Gamma Distribution at 5% Significance Level

Gamma Statistics on Detected Data Only

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)
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1652

1653

1654

1655

1656

1657

1658

1659

1660

1661

1662

1663

1664

1665

1666

1667

1668

1669

1670

1671

1672

1673

1674

1675

1676

1677

1678

1679

1680

1681

1682

1683

1684

1685

1686

1687

1688

1689

1690

1691

1692

1693

1694

1695

1696

1697

1698

1699

1700

1701

1702

1703

1704

1705

A B C D E F G H I J K L
      0.239       0.239

      0.725      26.09

     15.45      14.67

      0.258       0.272

     0.01       0.132

      0.65      0.0575

      0.19       1.438

      0.645       0.575

      0.204       0.229

     23.23      20.69

      0.132       0.174

     0.0357

     11.36      10.7

      0.24       0.255

      0.913

      0.829

      0.253

      0.295

      0.14     -2.608

      0.185       1.125

      0.216       0.216

      0.232       0.251

      0.3

    -2.392       0.257

      0.945       2.56

      0.256

      0.259     -2.139

      0.401       1.303

      0.423       0.735

      0.234       0.255

      0.272

MLE Mean (bias corrected) MLE Sd (bias corrected)

Gamma Kaplan-Meier (KM) Statistics

k hat (KM) nu hat (KM)

Approximate Chi Square Value (26.09, α) Adjusted Chi Square Value (26.09, β)

95% Gamma Approximate KM-UCL (use when n>=50) 95% Gamma Adjusted KM-UCL (use when n<50)

Gamma ROS Statistics using Imputed  Non-Detects

GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1

For such situations, GROS method tends to yield inflated values of UCLs and BTVs

For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates

Minimum Mean

Maximum Median

SD CV

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Adjusted Level of Significance (β)

Approximate Chi Square Value (20.69, α) Adjusted Chi Square Value (20.69, β)

95% Gamma Approximate UCL (use when n>=50) 95% Gamma Adjusted UCL (use when n<50)

Lognormal GOF Test on Detected Observations Only

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Detected Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Detected Data appear Lognormal at 5% Significance Level

Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects

Mean in Original Scale Mean in Log Scale

SD in Original Scale SD in Log Scale

   95% t UCL (assumes normality of ROS data)    95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL    95% Bootstrap t UCL

   95% H-UCL (Log ROS)

UCLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distributed

KM Mean (logged)    95% H-UCL (KM -Log)

KM SD (logged)    95% Critical H Value (KM-Log)

KM Standard Error of Mean (logged)

DL/2 Statistics

DL/2 Normal DL/2 Log-Transformed

Mean in Original Scale Mean in Log Scale

SD in Original Scale SD in Log Scale

   95% t UCL (Assumes normality)    95% H-Stat UCL

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics

Detected Data appear Approximate Gamma Distributed at 5% Significance Level

Suggested UCL to Use

95% KM (t) UCL 95% GROS Adjusted Gamma UCL

95% Adjusted Gamma KM-UCL
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1707

1708

1709

1710

1711

1712

1713

1714

1715

1716

1717

1718

1719

1720

1721

1722

1723

1724

1725

1726

1727

1728

1729

1730

1731

1732

1733

1734

1735

1736

1737

1738

1739

1740

1741

1742

1743

1744

1745

1746

1747

1748

1749

1750

1751

1752

1753

1754

1755

1756

1757

1758

1759

1760

A B C D E F G H I J K L

     18      18

     11       7

     11       7

     0.0117      0.0394

      1.2       3.4

      0.187      38.89%

      0.383       0.433

      0.184       1.128

      1.133     -0.44

    -1.69       1.417

      0.774

      0.85

      0.313

      0.267

      0.269      0.0948

      0.37       0.449

      0.433       0.426

      0.424       0.485

      0.553       0.682

      0.861       1.212

      0.383

      0.76

      0.175

      0.264

      0.81       0.649

      0.474       0.59

     17.81      14.29

      0.383       0.476

      0.527      18.98

     10.1       9.483

      0.504       0.537

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

Pyrene

General Statistics

Total Number of Observations Number of Distinct Observations

Number of Detects Number of Non-Detects

Number of Distinct Detects Number of Distinct Non-Detects

Minimum Detect Minimum Non-Detect

Maximum Detect Maximum Non-Detect

Variance Detects Percent Non-Detects

Mean Detects SD Detects

Median Detects CV Detects

Skewness Detects Kurtosis Detects

Mean of Logged Detects SD of Logged Detects

Normal GOF Test on Detects Only

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Detected Data Not Normal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Detected Data Not Normal at 5% Significance Level

Detected Data Not Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs

Mean Standard Error of Mean

SD 95% KM (BCA) UCL

   95% KM (t) UCL    95% KM (Percentile Bootstrap) UCL

   95% KM (z) UCL    95% KM Bootstrap t UCL

90% KM Chebyshev UCL 95% KM Chebyshev UCL

97.5% KM Chebyshev UCL 99% KM Chebyshev UCL

Gamma GOF Tests on Detected Observations Only

A-D Test Statistic Anderson-Darling GOF Test

5% A-D Critical Value Detected data appear Gamma Distributed at 5% Significance Level

K-S Test Statistic Kolmogrov-Smirnoff GOF

5% K-S Critical Value Detected data appear Gamma Distributed at 5% Significance Level

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Gamma Kaplan-Meier (KM) Statistics

k hat (KM) nu hat (KM)

Approximate Chi Square Value (18.98, α) Adjusted Chi Square Value (18.98, β)

95% Gamma Approximate KM-UCL (use when n>=50) 95% Gamma Adjusted KM-UCL (use when n<50)

Gamma ROS Statistics using Imputed  Non-Detects

GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs



1761

1762

1763

1764

1765

1766

1767

1768

1769

1770

1771

1772

1773

1774

1775

1776

1777

1778

1779

1780

1781

1782

1783

1784

1785

1786

1787

1788

1789

1790

1791

1792

1793

1794

1795

1796

1797

1798

1799

1800

1801

1802

1803

1804

1805

1806

1807

1808

1809

1810

1811

1812

1813

1814

1815

A B C D E F G H I J K L

     0.01       0.251

      1.2      0.0787

      0.374       1.49

      0.597       0.535

      0.42       0.469

     21.5      19.25

      0.251       0.343

     0.0357

     10.3       9.676

      0.469       0.499

      0.952

      0.85

      0.148

      0.267

      0.253     -2.323

      0.373       1.445

      0.405       0.404

      0.419       0.496

      0.897

    -2.393       1.351

      1.605       3.613

      0.436

      0.362     -1.94

      0.492       1.507

      0.564       1.575

      0.449       0.499

      0.537

GROS may not be used when kstar of detected data is small such as < 0.1

For such situations, GROS method tends to yield inflated values of UCLs and BTVs

For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates

Minimum Mean

Maximum Median

SD CV

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Adjusted Level of Significance (β)

Approximate Chi Square Value (19.25, α) Adjusted Chi Square Value (19.25, β)

95% Gamma Approximate UCL (use when n>=50) 95% Gamma Adjusted UCL (use when n<50)

Lognormal GOF Test on Detected Observations Only

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Detected Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Detected Data appear Lognormal at 5% Significance Level

Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects

Mean in Original Scale Mean in Log Scale

SD in Original Scale SD in Log Scale

   95% t UCL (assumes normality of ROS data)    95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL    95% Bootstrap t UCL

   95% H-UCL (Log ROS)

UCLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distributed

KM Mean (logged)    95% H-UCL (KM -Log)

KM SD (logged)    95% Critical H Value (KM-Log)

KM Standard Error of Mean (logged)

DL/2 Statistics

DL/2 Normal DL/2 Log-Transformed

Mean in Original Scale Mean in Log Scale

SD in Original Scale SD in Log Scale

   95% t UCL (Assumes normality)    95% H-Stat UCL

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics

Detected Data appear Gamma Distributed at 5% Significance Level

Suggested UCL to Use

95% KM (BCA) UCL 95% GROS Adjusted Gamma UCL

95% Adjusted Gamma KM-UCL

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

RDX

General Statistics



1816

1817

1818

1819

1820

1821

1822

1823

1824

1825

1826

1827

1828

1829

1830

1831

1832

1833

1834

1835

1836

1837

1838

1839

1840

1841

1842

1843

1844

1845

1846

1847

1848

1849

1850

1851

1852

1853

1854

1855

1856

1857

1858

1859

1860

1861

1862

1863

1864

1865

1866

1867

1868

1869

1870

A B C D E F G H I J K L
     18      12

      5      13

      5       7

      0.102       0.163

   112       0.5

  2475      72.22%

     23.02      49.75

      0.47       2.161

      2.234       4.992

     0.0696       2.903

      0.567

      0.762

      0.461

      0.396

      6.477       6.746

     25.6      18.88

     18.21      18.81

     17.57   1027

     26.71      35.88

     48.61      73.6

      0.684

      0.763

      0.34

      0.385

      0.234       0.227

     98.35    101.4

      2.341       2.27

     23.02      48.32

     0.064       2.305

      0.2       0.165

     74.53      90.59

     0.01       6.402

   112      0.01

     26.36       4.118

      0.149       0.161

     42.96      39.71

Total Number of Observations Number of Distinct Observations

Number of Detects Number of Non-Detects

Number of Distinct Detects Number of Distinct Non-Detects

Minimum Detect Minimum Non-Detect

Maximum Detect Maximum Non-Detect

Variance Detects Percent Non-Detects

Mean Detects SD Detects

Median Detects CV Detects

Skewness Detects Kurtosis Detects

Mean of Logged Detects SD of Logged Detects

Normal GOF Test on Detects Only

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Detected Data Not Normal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Detected Data Not Normal at 5% Significance Level

Detected Data Not Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs

Mean Standard Error of Mean

SD    95% KM (BCA) UCL

95% KM (t) UCL 95% KM (Percentile Bootstrap) UCL

   95% KM (z) UCL    95% KM Bootstrap t UCL

90% KM Chebyshev UCL 95% KM Chebyshev UCL

97.5% KM Chebyshev UCL 99% KM Chebyshev UCL

Gamma GOF Tests on Detected Observations Only

A-D Test Statistic Anderson-Darling GOF Test

5% A-D Critical Value Detected data appear Gamma Distributed at 5% Significance Level

K-S Test Statistic Kolmogrov-Smirnoff GOF

5% K-S Critical Value Detected data appear Gamma Distributed at 5% Significance Level

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Gamma Kaplan-Meier (KM) Statistics

k hat (KM) nu hat (KM)

Approximate Chi Square Value (2.31, α) Adjusted Chi Square Value (2.31, β)

95% Gamma Approximate KM-UCL (use when n>=50) 95% Gamma Adjusted KM-UCL (use when n<50)

Gamma (KM) may not be used when k hat (KM) is < 0.1

Gamma ROS Statistics using Imputed  Non-Detects

GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1

For such situations, GROS method tends to yield inflated values of UCLs and BTVs

For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates

Minimum Mean

Maximum Median

SD CV

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)



1871

1872

1873

1874

1875

1876

1877

1878

1879

1880

1881

1882

1883

1884

1885

1886

1887

1888

1889

1890

1891

1892

1893

1894

1895

1896

1897

1898

1899

1900

1901

1902

1903

1904

1905

1906

1907

1908

1909

1910

1911

1912

1913

1914

1915

1916

1917

1918

1919

1920

1921

1922

1923

1924

1925

A B C D E F G H I J K L
      5.364       5.803

      6.402      15.94

     0.0357

      1.54       1.341

     24.12      27.71

      0.865

      0.762

      0.212

      0.396

      6.504     -1.702

     26.33       2.01

     17.3      18.86

     25.29   1030

     11.36

    -1.578       4.446

      1.72       3.814

      0.458

      6.492     -1.523

     26.34       1.791

     17.29       6

     18.21      27.71

     90.59

     18      18

      0

      1.1      12.55

     22.5      12.25

      7.154       1.686

      0.57     -0.139

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Adjusted Level of Significance (β)

Approximate Chi Square Value (5.80, α) Adjusted Chi Square Value (5.80, β)

95% Gamma Approximate UCL (use when n>=50) 95% Gamma Adjusted UCL (use when n<50)

Lognormal GOF Test on Detected Observations Only

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Detected Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Detected Data appear Lognormal at 5% Significance Level

Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects

Mean in Original Scale Mean in Log Scale

SD in Original Scale SD in Log Scale

   95% t UCL (assumes normality of ROS data)    95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL    95% Bootstrap t UCL

   95% H-UCL (Log ROS)

UCLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distributed

KM Mean (logged)    95% H-UCL (KM -Log)

KM SD (logged)    95% Critical H Value (KM-Log)

KM Standard Error of Mean (logged)

DL/2 Statistics

DL/2 Normal DL/2 Log-Transformed

Mean in Original Scale Mean in Log Scale

SD in Original Scale SD in Log Scale

   95% t UCL (Assumes normality)    95% H-Stat UCL

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics

Detected Data appear Gamma Distributed at 5% Significance Level

Suggested UCL to Use

95% KM (t) UCL 95% GROS Adjusted Gamma UCL

95% Adjusted Gamma KM-UCL

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

Vanadium

General Statistics

Total Number of Observations Number of Distinct Observations

Number of Missing Observations

Minimum Mean

Maximum Median

SD Std. Error of Mean

Coefficient of Variation Skewness



1926

1927

1928

1929

1930

1931

1932

1933

1934

1935

1936

1937

1938

1939

1940

1941

1942

1943

1944

1945

1946

1947

1948

1949

1950

1951

1952

1953

1954

1955

1956

1957

1958

1959

1960

1961

1962

1963

1964

1965

1966

1967

1968

1969

1970

1971

1972

1973

1974

1975

1976

1977

1978

1979

1980

A B C D E F G H I J K L

      0.91

      0.897

      0.178

      0.209

     15.49      15.27

     15.48

      0.687

      0.751

      0.195

      0.206

      2.199       1.869

      5.708       6.714

     79.16      67.3

     12.55       9.18

     49.42

     0.0357      47.95

     17.09      17.62

      0.865

      0.897

      0.184

      0.209

     0.0953       2.286

      3.114       0.834

     22.66      22.26

     26.19      31.65

     42.37

     15.33      15.49

     15.19      15.4

     15.2      15.35

     15.13

     17.61      19.9

Normal GOF Test

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Data appear Normal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Data appear Normal at 5% Significance Level

Data appear Normal at 5% Significance Level

Assuming Normal Distribution

   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL    95% Adjusted-CLT UCL (Chen-1995)

   95% Modified-t UCL (Johnson-1978)

Gamma GOF Test

A-D Test Statistic Anderson-Darling Gamma GOF Test

5% A-D Critical Value Detected data appear Gamma Distributed at 5% Significance Level

K-S Test Statistic Kolmogrov-Smirnoff Gamma GOF Test

5% K-S Critical Value Detected data appear Gamma Distributed at 5% Significance Level

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Approximate Chi Square Value (0.05)

Adjusted Level of Significance Adjusted Chi Square Value

Assuming Gamma Distribution

   95% Approximate Gamma UCL (use when n>=50))    95% Adjusted Gamma UCL (use when n<50)

Lognormal GOF Test

Shapiro Wilk Test Statistic Shapiro Wilk Lognormal GOF Test

5% Shapiro Wilk Critical Value Data Not Lognormal at 5% Significance Level

Lilliefors Test Statistic Lilliefors Lognormal GOF Test

5% Lilliefors Critical Value Data appear Lognormal at 5% Significance Level

Data appear Approximate Lognormal at 5% Significance Level

Lognormal Statistics

Minimum of Logged Data Mean of logged Data

Maximum of Logged Data SD of logged Data

Assuming Lognormal Distribution

   95% H-UCL    90% Chebyshev (MVUE) UCL

   95% Chebyshev (MVUE) UCL  97.5% Chebyshev (MVUE) UCL

   99% Chebyshev (MVUE) UCL

Nonparametric Distribution Free UCL Statistics

Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

   95% CLT UCL    95% Jackknife UCL

   95% Standard Bootstrap UCL    95% Bootstrap-t UCL

   95% Hall's Bootstrap UCL    95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL

   90% Chebyshev(Mean, Sd) UCL    95% Chebyshev(Mean, Sd) UCL



1981

1982

1983

1984

1985

1986

1987

1988

1989

1990

1991

1992

1993

1994

1995

1996

1997

1998

1999

2000

2001

2002

2003

2004

2005

2006

2007

2008

2009

2010

2011

2012

2013

2014

2015

2016

2017

2018

2019

2020

2021

2022

2023

2024

2025

2026

2027

2028

2029

2030

2031

2032

2033

2034

2035

A B C D E F G H I J K L
     23.08      29.33

     15.49

     18      18

      0

     14.4      63.31

   252      42.15

     58.07      13.69

      0.917       2.356

      0.717

      0.897

      0.26

      0.209

     87.11      93.94

     88.38

      0.727

      0.753

      0.185

      0.206

      1.966       1.675

     32.21      37.8

     70.76      60.3

     63.31      48.91

     43.44

     0.0357      42.07

     87.87      90.74

 97.5% Chebyshev(Mean, Sd) UCL    99% Chebyshev(Mean, Sd) UCL

Suggested UCL to Use

95% Student's-t UCL

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

For additional insight the user may want to consult a statistician.

Note: For highly negatively-skewed data, confidence limits (e.g., Chen, Johnson, Lognormal, and Gamma) may not be

reliable.  Chen's and Johnson's methods provide adjustments for positvely skewed data sets.

Zinc

General Statistics

Total Number of Observations Number of Distinct Observations

Number of Missing Observations

Minimum Mean

Maximum Median

SD Std. Error of Mean

Coefficient of Variation Skewness

Normal GOF Test

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Data Not Normal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Data Not Normal at 5% Significance Level

Data Not Normal at 5% Significance Level

Assuming Normal Distribution

   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL    95% Adjusted-CLT UCL (Chen-1995)

   95% Modified-t UCL (Johnson-1978)

Gamma GOF Test

A-D Test Statistic Anderson-Darling Gamma GOF Test

5% A-D Critical Value Detected data appear Gamma Distributed at 5% Significance Level

K-S Test Statistic Kolmogrov-Smirnoff Gamma GOF Test

5% K-S Critical Value Detected data appear Gamma Distributed at 5% Significance Level

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Approximate Chi Square Value (0.05)

Adjusted Level of Significance Adjusted Chi Square Value

Assuming Gamma Distribution

   95% Approximate Gamma UCL (use when n>=50)    95% Adjusted Gamma UCL (use when n<50)

Lognormal GOF Test



2036

2037

2038

2039

2040

2041

2042

2043

2044

2045

2046

2047

2048

2049

2050

2051

2052

2053

2054

2055

2056

2057

2058

2059

2060

2061

2062

2063

2064

2065

2066

2067

2068

2069

A B C D E F G H I J K L
      0.96

      0.897

      0.159

      0.209

      2.667       3.873

      5.529       0.72

     92.39      94.36

   109.4    130.2

   171.2

     85.82      87.11

     85.23    110.3

   116.4      85.97

     96.05

   104.4    123

   148.8    199.5

     90.74

Shapiro Wilk Test Statistic Shapiro Wilk Lognormal GOF Test

5% Shapiro Wilk Critical Value Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic Lilliefors Lognormal GOF Test

5% Lilliefors Critical Value Data appear Lognormal at 5% Significance Level

Data appear Lognormal at 5% Significance Level

Lognormal Statistics

Minimum of Logged Data Mean of logged Data

Maximum of Logged Data SD of logged Data

Assuming Lognormal Distribution

   95% H-UCL    90% Chebyshev (MVUE) UCL

   95% Chebyshev (MVUE) UCL  97.5% Chebyshev (MVUE) UCL

   99% Chebyshev (MVUE) UCL

Nonparametric Distribution Free UCL Statistics

Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

   95% CLT UCL    95% Jackknife UCL

   95% Standard Bootstrap UCL    95% Bootstrap-t UCL

   95% Hall's Bootstrap UCL    95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL

   90% Chebyshev(Mean, Sd) UCL    95% Chebyshev(Mean, Sd) UCL

 97.5% Chebyshev(Mean, Sd) UCL    99% Chebyshev(Mean, Sd) UCL

Suggested UCL to Use

For additional insight the user may want to consult a statistician.

95% Adjusted Gamma UCL

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.



1

2

3

4

5

6

7

8

9

10

11

12
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16
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18
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20

21
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25
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28

29
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42
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54

55

A B C D E F G H I J K L

     25      23

      9      16

      9      14

    0.00819      0.0372

      0.14       3.4

    0.00237      64%

     0.0457      0.0487

     0.0189       1.066

      1.147      0.0314

    -3.642       1.134

      0.8

      0.829

      0.264

      0.295

     0.0315     0.00995

     0.0373      0.0493

     0.0485      0.0483

     0.0478      0.058

     0.0613      0.0749

     0.0936       0.131

      0.623

      0.743

      0.231

      0.287

      1.034       0.764

     0.0442      0.0598

     18.62      13.74

     0.0457      0.0523

      0.714      35.68

     23.01      22.32

     0.0488      0.0503

UCL Statistics for Data Sets with Non-Detects

User Selected Options

Date/Time of Computation   2/5/2015 10:47:09 AM

From File   ProUCLinput_16-026(d)_0-10.xls

Full Precision   OFF

Confidence Coefficient   95%

Number of Bootstrap Operations   2000

Anthracene

General Statistics

Total Number of Observations Number of Distinct Observations

Number of Detects Number of Non-Detects

Number of Distinct Detects Number of Distinct Non-Detects

Minimum Detect Minimum Non-Detect

Maximum Detect Maximum Non-Detect

Variance Detects Percent Non-Detects

Mean Detects SD Detects

Median Detects CV Detects

Skewness Detects Kurtosis Detects

Mean of Logged Detects SD of Logged Detects

Normal GOF Test on Detects Only

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Detected Data Not Normal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Detected Data appear Normal at 5% Significance Level

Detected Data appear Approximate Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs

Mean Standard Error of Mean

SD    95% KM (BCA) UCL

95% KM (t) UCL 95% KM (Percentile Bootstrap) UCL

   95% KM (z) UCL    95% KM Bootstrap t UCL

90% KM Chebyshev UCL 95% KM Chebyshev UCL

97.5% KM Chebyshev UCL 99% KM Chebyshev UCL

Gamma GOF Tests on Detected Observations Only

A-D Test Statistic Anderson-Darling GOF Test

5% A-D Critical Value Detected data appear Gamma Distributed at 5% Significance Level

K-S Test Statistic Kolmogrov-Smirnoff GOF

5% K-S Critical Value Detected data appear Gamma Distributed at 5% Significance Level

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Gamma Kaplan-Meier (KM) Statistics

k hat (KM) nu hat (KM)

Approximate Chi Square Value (35.68, α) Adjusted Chi Square Value (35.68, β)

   95% Gamma Approximate KM-UCL (use when n>=50)    95% Gamma Adjusted KM-UCL (use when n<50)



56

57

58

59

60

61

62

63

64

65

66

67

68

69

70

71

72

73

74

75

76

77

78

79

80

81

82

83

84

85

86

87

88

89

90

91

92

93

94
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108
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    0.00819      0.0281

      0.14      0.0136

     0.032       1.138

      1.533       1.375

     0.0183      0.0204

     76.63      68.76

     0.0281      0.024

     0.0395

     50.68      49.62

     0.0381      0.039

      0.868

      0.829

      0.213

      0.295

     0.0276     -3.928

     0.0316       0.725

     0.0384      0.0393

     0.0423      0.0493

     0.0353

    -3.964      0.0457

      0.924       2.4

      0.277

      0.141     -3.034

      0.333       1.371

      0.255       0.285

     0.0485      0.0483

Gamma ROS Statistics using Imputed  Non-Detects

GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1

For such situations, GROS method tends to yield inflated values of UCLs and BTVs

For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates

Minimum Mean

Maximum Median

SD CV

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Adjusted Level of Significance (β)

Approximate Chi Square Value (68.76, α) Adjusted Chi Square Value (68.76, β)

   95% Gamma Approximate UCL (use when n>=50)    95% Gamma Adjusted UCL (use when n<50)

Lognormal GOF Test on Detected Observations Only

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Detected Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Detected Data appear Lognormal at 5% Significance Level

Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects

Mean in Original Scale Mean in Log Scale

SD in Original Scale SD in Log Scale

   95% t UCL (assumes normality of ROS data)    95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL    95% Bootstrap t UCL

   95% H-UCL (Log ROS)

UCLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distributed

KM Mean (logged)    95% H-UCL (KM -Log)

KM SD (logged)    95% Critical H Value (KM-Log)

KM Standard Error of Mean (logged)

DL/2 Statistics

DL/2 Normal DL/2 Log-Transformed

Mean in Original Scale Mean in Log Scale

SD in Original Scale SD in Log Scale

   95% t UCL (Assumes normality)    95% H-Stat UCL

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics

Detected Data appear Approximate Normal Distributed at 5% Significance Level

Suggested UCL to Use

95% KM (t) UCL 95% KM (Percentile Bootstrap) UCL

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.
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     25      24

      0

     10.3    221

   745    209

   161.5      32.29

      0.731       1.897

      0.808

      0.918

      0.228

      0.177

   276.3    287.2

   278.3

      0.987

      0.758

      0.15

      0.177

      1.825       1.633

   121.1    135.4

     91.26      81.64

   221    173

     61.82

     0.0395      60.64

   291.9    297.5

      0.843

      0.918

      0.198

      0.177

      2.332       5.1

      6.613       0.93

   399.3    401.5

   471.5    568.7

   759.6

Barium

General Statistics

Total Number of Observations Number of Distinct Observations

Number of Missing Observations

Minimum Mean

Maximum Median

SD Std. Error of Mean

Coefficient of Variation Skewness

Normal GOF Test

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Data Not Normal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Data Not Normal at 5% Significance Level

Data Not Normal at 5% Significance Level

Assuming Normal Distribution

   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL    95% Adjusted-CLT UCL (Chen-1995)

   95% Modified-t UCL (Johnson-1978)

Gamma GOF Test

A-D Test Statistic Anderson-Darling Gamma GOF Test

5% A-D Critical Value Data Not Gamma Distributed at 5% Significance Level

K-S Test Statistic Kolmogrov-Smirnoff Gamma GOF Test

5% K-S Critical Value Detected data appear Gamma Distributed at 5% Significance Level

Detected data follow Appr. Gamma Distribution at 5% Significance Level

Gamma Statistics

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Approximate Chi Square Value (0.05)

Adjusted Level of Significance Adjusted Chi Square Value

Assuming Gamma Distribution

   95% Approximate Gamma UCL (use when n>=50)    95% Adjusted Gamma UCL (use when n<50)

Lognormal GOF Test

Shapiro Wilk Test Statistic Shapiro Wilk Lognormal GOF Test

5% Shapiro Wilk Critical Value Data Not Lognormal at 5% Significance Level

Lilliefors Test Statistic Lilliefors Lognormal GOF Test

5% Lilliefors Critical Value Data Not Lognormal at 5% Significance Level

Data Not Lognormal at 5% Significance Level

Lognormal Statistics

Minimum of Logged Data Mean of logged Data

Maximum of Logged Data SD of logged Data

Assuming Lognormal Distribution

   95% H-UCL    90% Chebyshev (MVUE) UCL

   95% Chebyshev (MVUE) UCL  97.5% Chebyshev (MVUE) UCL

   99% Chebyshev (MVUE) UCL
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188

189

190

191

192
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194

195

196

197

198
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200
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202

203

204

205

206

207

208

209

210

211

212

213

214

215

216

217

218

219

220
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   274.1    276.3

   272.7    304.7

   587.6    277.9

   287

   317.9    361.8

   422.7    542.3

   297.5

     25      22

     11      14

     11      11

     0.0191      0.0372

      0.31       3.4

     0.0107      56%

      0.114       0.103

     0.072       0.909

      1.172     -0.338

    -2.533       0.883

      0.765

      0.85

      0.372

      0.267

     0.0766      0.021

     0.0866       0.112

      0.113       0.114

      0.111       0.129

      0.14       0.168

      0.208       0.285

      0.752

      0.742

      0.306

      0.26

Nonparametric Distribution Free UCL Statistics

Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

   95% CLT UCL    95% Jackknife UCL

   95% Standard Bootstrap UCL    95% Bootstrap-t UCL

   95% Hall's Bootstrap UCL    95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL

   90% Chebyshev(Mean, Sd) UCL    95% Chebyshev(Mean, Sd) UCL

 97.5% Chebyshev(Mean, Sd) UCL    99% Chebyshev(Mean, Sd) UCL

Suggested UCL to Use

95% Adjusted Gamma UCL

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

For additional insight the user may want to consult a statistician.

Benzo(a)anthracene

General Statistics

Total Number of Observations Number of Distinct Observations

Number of Detects Number of Non-Detects

Number of Distinct Detects Number of Distinct Non-Detects

Minimum Detect Minimum Non-Detect

Maximum Detect Maximum Non-Detect

Variance Detects Percent Non-Detects

Mean Detects SD Detects

Median Detects CV Detects

Skewness Detects Kurtosis Detects

Mean of Logged Detects SD of Logged Detects

Normal GOF Test on Detects Only

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Detected Data Not Normal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Detected Data Not Normal at 5% Significance Level

Detected Data Not Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs

Mean Standard Error of Mean

SD    95% KM (BCA) UCL

95% KM (t) UCL 95% KM (Percentile Bootstrap) UCL

   95% KM (z) UCL    95% KM Bootstrap t UCL

90% KM Chebyshev UCL 95% KM Chebyshev UCL

97.5% KM Chebyshev UCL 99% KM Chebyshev UCL

Gamma GOF Tests on Detected Observations Only

A-D Test Statistic Anderson-Darling GOF Test

5% A-D Critical Value Detected Data Not Gamma Distributed at 5% Significance Level

K-S Test Statistic Kolmogrov-Smirnoff GOF

5% K-S Critical Value Detected Data Not Gamma Distributed at 5% Significance Level

Detected Data Not Gamma Distributed at 5% Significance Level
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      1.544       1.184

     0.0735      0.0959

     33.98      26.04

      0.114       0.104

      0.783      39.14

     25.81      25.07

      0.116       0.12

     0.01      0.0637

      0.31      0.0368

     0.0829       1.302

      0.882       0.803

     0.0722      0.0793

     44.11      40.15

     0.0637      0.0711

     0.0395

     26.63      25.88

     0.096      0.0988

      0.918

      0.85

      0.251

      0.267

     0.0681     -3.1

     0.0794       0.843

     0.0953      0.0956

      0.104       0.112

     0.0955

    -3.02       0.109

      0.876       2.342

      0.231

      0.16     -2.701

      0.333       1.222

      0.274       0.284

Gamma Statistics on Detected Data Only

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Gamma Kaplan-Meier (KM) Statistics

k hat (KM) nu hat (KM)

Approximate Chi Square Value (39.14, α) Adjusted Chi Square Value (39.14, β)

   95% Gamma Approximate KM-UCL (use when n>=50)    95% Gamma Adjusted KM-UCL (use when n<50)

Gamma ROS Statistics using Imputed  Non-Detects

GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1

For such situations, GROS method tends to yield inflated values of UCLs and BTVs

For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates

Minimum Mean

Maximum Median

SD CV

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Adjusted Level of Significance (β)

Approximate Chi Square Value (40.15, α) Adjusted Chi Square Value (40.15, β)

   95% Gamma Approximate UCL (use when n>=50)    95% Gamma Adjusted UCL (use when n<50)

Lognormal GOF Test on Detected Observations Only

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Detected Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Detected Data appear Lognormal at 5% Significance Level

Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects

Mean in Original Scale Mean in Log Scale

SD in Original Scale SD in Log Scale

   95% t UCL (assumes normality of ROS data)    95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL    95% Bootstrap t UCL

   95% H-UCL (Log ROS)

UCLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distributed

KM Mean (logged)    95% H-UCL (KM -Log)

KM SD (logged)    95% Critical H Value (KM-Log)

KM Standard Error of Mean (logged)

DL/2 Statistics

DL/2 Normal DL/2 Log-Transformed

Mean in Original Scale Mean in Log Scale

SD in Original Scale SD in Log Scale

   95% t UCL (Assumes normality)    95% H-Stat UCL

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics
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329

330
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      0.113       0.114

     25      21

     10      15

     10      12

     0.0136      0.0372

      0.26       3.4

    0.0058      60%

     0.081      0.0762

     0.0576       0.941

      1.719       2.858

    -2.871       0.892

      0.798

      0.842

      0.281

      0.28

     0.0574      0.0151

     0.0602      0.0833

     0.0833      0.0837

     0.0823       0.107

      0.103       0.123

      0.152       0.208

      0.369

      0.739

      0.216

      0.271

      1.547       1.149

     0.0523      0.0704

     30.93      22.98

     0.081      0.0755

      0.909      45.47

     31      30.19

Detected Data appear Lognormal Distributed at 5% Significance Level

Suggested UCL to Use

95% KM (t) UCL 95% KM (% Bootstrap) UCL

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

Benzo(a)pyrene

General Statistics

Total Number of Observations Number of Distinct Observations

Number of Detects Number of Non-Detects

Number of Distinct Detects Number of Distinct Non-Detects

Minimum Detect Minimum Non-Detect

Maximum Detect Maximum Non-Detect

Variance Detects Percent Non-Detects

Mean Detects SD Detects

Median Detects CV Detects

Skewness Detects Kurtosis Detects

Mean of Logged Detects SD of Logged Detects

Normal GOF Test on Detects Only

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Detected Data Not Normal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Detected Data Not Normal at 5% Significance Level

Detected Data Not Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs

Mean Standard Error of Mean

SD    95% KM (BCA) UCL

95% KM (t) UCL 95% KM (Percentile Bootstrap) UCL

   95% KM (z) UCL    95% KM Bootstrap t UCL

90% KM Chebyshev UCL 95% KM Chebyshev UCL

97.5% KM Chebyshev UCL 99% KM Chebyshev UCL

Gamma GOF Tests on Detected Observations Only

A-D Test Statistic Anderson-Darling GOF Test

5% A-D Critical Value Detected data appear Gamma Distributed at 5% Significance Level

K-S Test Statistic Kolmogrov-Smirnoff GOF

5% K-S Critical Value Detected data appear Gamma Distributed at 5% Significance Level

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Gamma Kaplan-Meier (KM) Statistics

k hat (KM) nu hat (KM)

Approximate Chi Square Value (45.47, α) Adjusted Chi Square Value (45.47, β)
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     0.0842      0.0865

     0.01      0.0495

      0.26      0.032

     0.0553       1.118

      1.482       1.331

     0.0334      0.0372

     74.11      66.55

     0.0495      0.0429

     0.0395

     48.78      47.74

     0.0675      0.069

      0.968

      0.842

      0.181

      0.28

     0.0525     -3.214

     0.0531       0.661

     0.0707      0.0712

     0.0829      0.0939

     0.0665

    -3.211      0.0778

      0.779       2.231

      0.219

      0.15     -2.801

      0.332       1.225

      0.264       0.259

     0.0833      0.069

     0.0865

95% Gamma Approximate KM-UCL (use when n>=50) 95% Gamma Adjusted KM-UCL (use when n<50)

Gamma ROS Statistics using Imputed  Non-Detects

GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1

For such situations, GROS method tends to yield inflated values of UCLs and BTVs

For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates

Minimum Mean

Maximum Median

SD CV

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Adjusted Level of Significance (β)

Approximate Chi Square Value (66.55, α) Adjusted Chi Square Value (66.55, β)

95% Gamma Approximate UCL (use when n>=50) 95% Gamma Adjusted UCL (use when n<50)

Lognormal GOF Test on Detected Observations Only

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Detected Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Detected Data appear Lognormal at 5% Significance Level

Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects

Mean in Original Scale Mean in Log Scale

SD in Original Scale SD in Log Scale

   95% t UCL (assumes normality of ROS data)    95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL    95% Bootstrap t UCL

   95% H-UCL (Log ROS)

UCLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distributed

KM Mean (logged)    95% H-UCL (KM -Log)

KM SD (logged)    95% Critical H Value (KM-Log)

KM Standard Error of Mean (logged)

DL/2 Statistics

DL/2 Normal DL/2 Log-Transformed

Mean in Original Scale Mean in Log Scale

SD in Original Scale SD in Log Scale

   95% t UCL (Assumes normality)    95% H-Stat UCL

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics

Detected Data appear Gamma Distributed at 5% Significance Level

Suggested UCL to Use

95% KM (t) UCL 95% GROS Adjusted Gamma UCL

95% Adjusted Gamma KM-UCL

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.
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     25      22

     10      15

     10      12

     0.0264      0.0372

      0.55       3.4

     0.0314      60%

      0.158       0.177

      0.107       1.121

      1.716       1.969

    -2.329       1.013

      0.728

      0.842

      0.363

      0.28

     0.0896      0.0273

      0.125       0.143

      0.136       0.139

      0.135       0.208

      0.172       0.209

      0.26       0.361

      0.581

      0.745

      0.256

      0.273

      1.17       0.886

      0.135       0.178

     23.41      17.72

      0.158       0.168

      0.516      25.79

     15.22      14.66

      0.152       0.158

     0.01      0.0736

      0.55      0.0186

Benzo(b)fluoranthene

General Statistics

Total Number of Observations Number of Distinct Observations

Number of Detects Number of Non-Detects

Number of Distinct Detects Number of Distinct Non-Detects

Minimum Detect Minimum Non-Detect

Maximum Detect Maximum Non-Detect

Variance Detects Percent Non-Detects

Mean Detects SD Detects

Median Detects CV Detects

Skewness Detects Kurtosis Detects

Mean of Logged Detects SD of Logged Detects

Normal GOF Test on Detects Only

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Detected Data Not Normal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Detected Data Not Normal at 5% Significance Level

Detected Data Not Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs

Mean Standard Error of Mean

SD    95% KM (BCA) UCL

95% KM (t) UCL 95% KM (Percentile Bootstrap) UCL

   95% KM (z) UCL    95% KM Bootstrap t UCL

90% KM Chebyshev UCL 95% KM Chebyshev UCL

97.5% KM Chebyshev UCL 99% KM Chebyshev UCL

Gamma GOF Tests on Detected Observations Only

A-D Test Statistic Anderson-Darling GOF Test

5% A-D Critical Value Detected data appear Gamma Distributed at 5% Significance Level

K-S Test Statistic Kolmogrov-Smirnoff GOF

5% K-S Critical Value Detected data appear Gamma Distributed at 5% Significance Level

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Gamma Kaplan-Meier (KM) Statistics

k hat (KM) nu hat (KM)

Approximate Chi Square Value (25.79, α) Adjusted Chi Square Value (25.79, β)

95% Gamma Approximate KM-UCL (use when n>=50) 95% Gamma Adjusted KM-UCL (use when n<50)

Gamma ROS Statistics using Imputed  Non-Detects

GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1

For such situations, GROS method tends to yield inflated values of UCLs and BTVs

For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates

Minimum Mean

Maximum Median
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490

491

492

493

494

495

A B C D E F G H I J K L
      0.13       1.768

      0.664       0.611

      0.111       0.12

     33.19      30.54

     0.0736      0.0941

     0.0395

     18.92      18.29

      0.119       0.123

      0.928

      0.842

      0.188

      0.28

     0.0834     -3.015

      0.126       0.896

      0.126       0.129

      0.148       0.224

      0.113

    -2.913       0.118

      0.861       2.325

      0.206

      0.181     -2.585

      0.342       1.276

      0.298       0.359

      0.136       0.123

      0.158

     25      21

      8      17

      8      13

     0.0181      0.0372

      0.13       3.4

SD CV

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Adjusted Level of Significance (β)

Approximate Chi Square Value (30.54, α) Adjusted Chi Square Value (30.54, β)

95% Gamma Approximate UCL (use when n>=50) 95% Gamma Adjusted UCL (use when n<50)

Lognormal GOF Test on Detected Observations Only

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Detected Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Detected Data appear Lognormal at 5% Significance Level

Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects

Mean in Original Scale Mean in Log Scale

SD in Original Scale SD in Log Scale

   95% t UCL (assumes normality of ROS data)    95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL    95% Bootstrap t UCL

   95% H-UCL (Log ROS)

UCLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distributed

KM Mean (logged)    95% H-UCL (KM -Log)

KM SD (logged)    95% Critical H Value (KM-Log)

KM Standard Error of Mean (logged)

DL/2 Statistics

DL/2 Normal DL/2 Log-Transformed

Mean in Original Scale Mean in Log Scale

SD in Original Scale SD in Log Scale

   95% t UCL (Assumes normality)    95% H-Stat UCL

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics

Detected Data appear Gamma Distributed at 5% Significance Level

Suggested UCL to Use

95% KM (t) UCL 95% GROS Adjusted Gamma UCL

95% Adjusted Gamma KM-UCL

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

Benzo(g,h,i)perylene

General Statistics

Total Number of Observations Number of Distinct Observations

Number of Detects Number of Non-Detects

Number of Distinct Detects Number of Distinct Non-Detects

Minimum Detect Minimum Non-Detect

Maximum Detect Maximum Non-Detect
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527

528

529
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531

532
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535

536

537

538

539

540

541

542

543

544

545

546

547

548

549

550
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    0.00128      68%

     0.0457      0.0357

     0.0384       0.781

      2.321       5.972

    -3.274       0.613

      0.703

      0.818

      0.359

      0.313

     0.034     0.00696

     0.0258      0.0457

     0.0459      0.047

     0.0454      0.0561

     0.0548      0.0643

     0.0774       0.103

      0.566

      0.722

      0.275

      0.297

      2.81       1.839

     0.0163      0.0249

     44.95      29.43

     0.0457      0.0337

      1.727      86.37

     65.94      64.73

     0.0445      0.0453

     0.01      0.0296

      0.13      0.0205

     0.0235       0.794

      3.098       2.753

    0.00956      0.0108

   154.9    137.6

     0.0296      0.0178

     0.0395

   111.5    109.9

     0.0365      0.0371

Variance Detects Percent Non-Detects

Mean Detects SD Detects

Median Detects CV Detects

Skewness Detects Kurtosis Detects

Mean of Logged Detects SD of Logged Detects

Normal GOF Test on Detects Only

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Detected Data Not Normal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Detected Data Not Normal at 5% Significance Level

Detected Data Not Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs

Mean Standard Error of Mean

SD    95% KM (BCA) UCL

95% KM (t) UCL 95% KM (Percentile Bootstrap) UCL

   95% KM (z) UCL    95% KM Bootstrap t UCL

90% KM Chebyshev UCL 95% KM Chebyshev UCL

97.5% KM Chebyshev UCL 99% KM Chebyshev UCL

Gamma GOF Tests on Detected Observations Only

A-D Test Statistic Anderson-Darling GOF Test

5% A-D Critical Value Detected data appear Gamma Distributed at 5% Significance Level

K-S Test Statistic Kolmogrov-Smirnoff GOF

5% K-S Critical Value Detected data appear Gamma Distributed at 5% Significance Level

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Gamma Kaplan-Meier (KM) Statistics

k hat (KM) nu hat (KM)

Approximate Chi Square Value (86.37, α) Adjusted Chi Square Value (86.37, β)

95% Gamma Approximate KM-UCL (use when n>=50) 95% Gamma Adjusted KM-UCL (use when n<50)

Gamma ROS Statistics using Imputed  Non-Detects

GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1

For such situations, GROS method tends to yield inflated values of UCLs and BTVs

For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates

Minimum Mean

Maximum Median

SD CV

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Adjusted Level of Significance (β)

Approximate Chi Square Value (137.63, α) Adjusted Chi Square Value (137.63, β)

95% Gamma Approximate UCL (use when n>=50) 95% Gamma Adjusted UCL (use when n<50)



551

552

553

554

555

556

557

558

559

560

561

562

563

564

565

566

567

568

569

570

571

572

573

574

575

576

577

578

579

580

581

582

583

584

585

586

587

588

589

590

591

592

593

594

595

596

597

598

599

600

601

602

603

604

605
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      0.907

      0.818

      0.235

      0.313

     0.0318     -3.564

     0.0221       0.425

     0.0394      0.0396

     0.0445      0.0494

     0.0366

    -3.542      0.0401

      0.5       1.959

      0.151

      0.141     -2.926

      0.333       1.216

      0.254       0.224

     0.0459      0.0371

     0.0453

     25      21

      5      20

      5      16

     0.0255      0.0372

      0.52       3.4

     0.047      80%

      0.133       0.217

     0.0338       1.635

      2.22       4.941

    -2.832       1.253

      0.597

      0.762

Lognormal GOF Test on Detected Observations Only

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Detected Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Detected Data appear Lognormal at 5% Significance Level

Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects

Mean in Original Scale Mean in Log Scale

SD in Original Scale SD in Log Scale

   95% t UCL (assumes normality of ROS data)    95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL    95% Bootstrap t UCL

   95% H-UCL (Log ROS)

UCLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distributed

KM Mean (logged)    95% H-UCL (KM -Log)

KM SD (logged)    95% Critical H Value (KM-Log)

KM Standard Error of Mean (logged)

DL/2 Statistics

DL/2 Normal DL/2 Log-Transformed

Mean in Original Scale Mean in Log Scale

SD in Original Scale SD in Log Scale

   95% t UCL (Assumes normality)    95% H-Stat UCL

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics

Detected Data appear Gamma Distributed at 5% Significance Level

Suggested UCL to Use

95% KM (t) UCL 95% GROS Adjusted Gamma UCL

95% Adjusted Gamma KM-UCL

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

Benzo(k)fluoranthene

General Statistics

Total Number of Observations Number of Distinct Observations

Number of Detects Number of Non-Detects

Number of Distinct Detects Number of Distinct Non-Detects

Minimum Detect Minimum Non-Detect

Maximum Detect Maximum Non-Detect

Variance Detects Percent Non-Detects

Mean Detects SD Detects

Median Detects CV Detects

Skewness Detects Kurtosis Detects

Mean of Logged Detects SD of Logged Detects

Normal GOF Test on Detects Only

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Detected Data Not Normal at 5% Significance Level
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630

631

632

633

634

635

636

637

638

639

640

641

642

643

644

645

646

647

648

649

650

651

652

653

654

655

656

657

658

659

660

A B C D E F G H I J K L
      0.439

      0.396

     0.0515      0.0225

     0.098      0.0944

     0.09      0.0921

     0.0885       0.336

      0.119       0.149

      0.192       0.275

      0.917

      0.699

      0.397

      0.367

      0.739       0.429

      0.179       0.309

      7.391       4.29

      0.133       0.203

      0.277      13.84

      6.46       6.118

      0.11       0.117

     0.01      0.0399

      0.52      0.01

      0.101       2.538

      0.753       0.689

     0.0529      0.0578

     37.64      34.46

     0.0399      0.048

     0.0395

     22.03      21.35

     0.0623      0.0643

      0.745

      0.762

      0.32

      0.396

     0.0519     -3.351

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Detected Data Not Normal at 5% Significance Level

Detected Data Not Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs

Mean Standard Error of Mean

SD 95% KM (BCA) UCL

   95% KM (t) UCL    95% KM (Percentile Bootstrap) UCL

   95% KM (z) UCL    95% KM Bootstrap t UCL

90% KM Chebyshev UCL 95% KM Chebyshev UCL

97.5% KM Chebyshev UCL 99% KM Chebyshev UCL

Gamma GOF Tests on Detected Observations Only

A-D Test Statistic Anderson-Darling GOF Test

5% A-D Critical Value Detected Data Not Gamma Distributed at 5% Significance Level

K-S Test Statistic Kolmogrov-Smirnoff GOF

5% K-S Critical Value Detected Data Not Gamma Distributed at 5% Significance Level

Detected Data Not Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Gamma Kaplan-Meier (KM) Statistics

k hat (KM) nu hat (KM)

Approximate Chi Square Value (13.84, α) Adjusted Chi Square Value (13.84, β)

   95% Gamma Approximate KM-UCL (use when n>=50)    95% Gamma Adjusted KM-UCL (use when n<50)

Gamma ROS Statistics using Imputed  Non-Detects

GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1

For such situations, GROS method tends to yield inflated values of UCLs and BTVs

For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates

Minimum Mean

Maximum Median

SD CV

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Adjusted Level of Significance (β)

Approximate Chi Square Value (34.46, α) Adjusted Chi Square Value (34.46, β)

   95% Gamma Approximate UCL (use when n>=50)    95% Gamma Adjusted UCL (use when n<50)

Lognormal GOF Test on Detected Observations Only

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Detected Data Not Lognormal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Detected Data appear Lognormal at 5% Significance Level

Detected Data appear Approximate Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects

Mean in Original Scale Mean in Log Scale
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     0.0979       0.617

     0.0854      0.0903

      0.126       0.333

     0.055

    -3.373      0.0527

      0.6       2.048

      0.153

      0.168     -2.735

      0.339       1.312

      0.284       0.335

     0.0944

     25      24

      0

   469   1596

  7940   1060

  1504    300.7

      0.942       3.341

      0.638

      0.918

      0.227

      0.177

  2111   2305

  2144

      0.694

      0.756

      0.146

SD in Original Scale SD in Log Scale

   95% t UCL (assumes normality of ROS data)    95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL    95% Bootstrap t UCL

   95% H-UCL (Log ROS)

UCLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distributed

KM Mean (logged)    95% H-UCL (KM -Log)

KM SD (logged)    95% Critical H Value (KM-Log)

KM Standard Error of Mean (logged)

DL/2 Statistics

DL/2 Normal DL/2 Log-Transformed

Mean in Original Scale Mean in Log Scale

SD in Original Scale SD in Log Scale

   95% t UCL (Assumes normality)    95% H-Stat UCL

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics

Detected Data appear Approximate Lognormal Distributed at 5% Significance Level

Suggested UCL to Use

95% KM (BCA) UCL

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

Calcium

General Statistics

Total Number of Observations Number of Distinct Observations

Number of Missing Observations

Minimum Mean

Maximum Median

SD Std. Error of Mean

Coefficient of Variation Skewness

Normal GOF Test

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Data Not Normal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Data Not Normal at 5% Significance Level

Data Not Normal at 5% Significance Level

Assuming Normal Distribution

   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL    95% Adjusted-CLT UCL (Chen-1995)

   95% Modified-t UCL (Johnson-1978)

Gamma GOF Test

A-D Test Statistic Anderson-Darling Gamma GOF Test

5% A-D Critical Value Detected data appear Gamma Distributed at 5% Significance Level

K-S Test Statistic Kolmogrov-Smirnoff Gamma GOF Test
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      0.177

      2.123       1.895

   751.7    842.2

   106.2      94.75

  1596   1159

     73.3

     0.0395      72.02

  2063   2100

      0.943

      0.918

      0.111

      0.177

      6.151       7.122

      8.98       0.677

  2089   2212

  2516   2938

  3767

  2091   2111

  2069   2530

  4201   2152

  2394

  2498   2907

  3474   4588

  2100

     14      13

      7       7

      7       7

5% K-S Critical Value Detected data appear Gamma Distributed at 5% Significance Level

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Approximate Chi Square Value (0.05)

Adjusted Level of Significance Adjusted Chi Square Value

Assuming Gamma Distribution

   95% Approximate Gamma UCL (use when n>=50)    95% Adjusted Gamma UCL (use when n<50)

Lognormal GOF Test

Shapiro Wilk Test Statistic Shapiro Wilk Lognormal GOF Test

5% Shapiro Wilk Critical Value Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic Lilliefors Lognormal GOF Test

5% Lilliefors Critical Value Data appear Lognormal at 5% Significance Level

Data appear Lognormal at 5% Significance Level

Lognormal Statistics

Minimum of Logged Data Mean of logged Data

Maximum of Logged Data SD of logged Data

Assuming Lognormal Distribution

   95% H-UCL    90% Chebyshev (MVUE) UCL

   95% Chebyshev (MVUE) UCL  97.5% Chebyshev (MVUE) UCL

   99% Chebyshev (MVUE) UCL

Nonparametric Distribution Free UCL Statistics

Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

   95% CLT UCL    95% Jackknife UCL

   95% Standard Bootstrap UCL    95% Bootstrap-t UCL

   95% Hall's Bootstrap UCL    95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL

   90% Chebyshev(Mean, Sd) UCL    95% Chebyshev(Mean, Sd) UCL

 97.5% Chebyshev(Mean, Sd) UCL    99% Chebyshev(Mean, Sd) UCL

Suggested UCL to Use

95% Adjusted Gamma UCL

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

For additional insight the user may want to consult a statistician.

Chloride

General Statistics

Total Number of Observations Number of Distinct Observations

Number of Detects Number of Non-Detects

Number of Distinct Detects Number of Distinct Non-Detects
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      1.11       4.43

   678      13.4

 62158      50%

   114.9    249.3

     13.4       2.17

      2.602       6.819

      2.876       2.134

      0.529

      0.803

      0.438

      0.335

     58.48      49.85

   172.7    152.7

   146.8    151.6

   140.5   1022

   208    275.8

   369.8    554.5

      0.558

      0.775

      0.259

      0.333

      0.359       0.3

   320.3    382.7

      5.02       4.202

   114.9    209.7

      0.115       3.212

      0.438       0.331

   429    568.3

     0.01      57.44

   678       0.56

   179.6       3.126

      0.156       0.17

   369.3    338.2

      4.355       4.755

     57.44    139.4

     0.0312

      1.041       0.833

Minimum Detect Minimum Non-Detect

Maximum Detect Maximum Non-Detect

Variance Detects Percent Non-Detects

Mean Detects SD Detects

Median Detects CV Detects

Skewness Detects Kurtosis Detects

Mean of Logged Detects SD of Logged Detects

Normal GOF Test on Detects Only

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Detected Data Not Normal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Detected Data Not Normal at 5% Significance Level

Detected Data Not Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs

Mean Standard Error of Mean

SD    95% KM (BCA) UCL

95% KM (t) UCL 95% KM (Percentile Bootstrap) UCL

   95% KM (z) UCL    95% KM Bootstrap t UCL

90% KM Chebyshev UCL 95% KM Chebyshev UCL

97.5% KM Chebyshev UCL 99% KM Chebyshev UCL

Gamma GOF Tests on Detected Observations Only

A-D Test Statistic Anderson-Darling GOF Test

5% A-D Critical Value Detected data appear Gamma Distributed at 5% Significance Level

K-S Test Statistic Kolmogrov-Smirnoff GOF

5% K-S Critical Value Detected data appear Gamma Distributed at 5% Significance Level

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Gamma Kaplan-Meier (KM) Statistics

k hat (KM) nu hat (KM)

Approximate Chi Square Value (3.21, α) Adjusted Chi Square Value (3.21, β)

95% Gamma Approximate KM-UCL (use when n>=50) 95% Gamma Adjusted KM-UCL (use when n<50)

Gamma ROS Statistics using Imputed  Non-Detects

GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1

For such situations, GROS method tends to yield inflated values of UCLs and BTVs

For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates

Minimum Mean

Maximum Median

SD CV

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Adjusted Level of Significance (β)

Approximate Chi Square Value (4.76, α) Adjusted Chi Square Value (4.76, β)
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829
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831

832

833

834

835

836
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838

839

840

841

842

843

844

845
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847
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849
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851

852

853

854

855

856

857
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859

860
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864

865
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867

868

869

870

871

872

873
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877

878

879

880
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   262.4    327.9

      0.975

      0.803

      0.131

      0.335

     58.19       1.637

   179.3       1.94

   143    153

   202.6   1070

   391.7

      1.729    287.7

      1.845       4.363

      0.565

     59.35       2.075

   178.9       1.693

   144    224.9

   146.8    327.9

   568.3

     25      25

      0

      1.05       9.411

     72.7       5.3

     15.29       3.057

      1.624       3.536

      0.496

      0.918

      0.383

95% Gamma Approximate UCL (use when n>=50) 95% Gamma Adjusted UCL (use when n<50)

Lognormal GOF Test on Detected Observations Only

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Detected Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Detected Data appear Lognormal at 5% Significance Level

Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects

Mean in Original Scale Mean in Log Scale

SD in Original Scale SD in Log Scale

   95% t UCL (assumes normality of ROS data)    95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL    95% Bootstrap t UCL

   95% H-UCL (Log ROS)

UCLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distributed

KM Mean (logged)    95% H-UCL (KM -Log)

KM SD (logged)    95% Critical H Value (KM-Log)

KM Standard Error of Mean (logged)

DL/2 Statistics

DL/2 Normal DL/2 Log-Transformed

Mean in Original Scale Mean in Log Scale

SD in Original Scale SD in Log Scale

   95% t UCL (Assumes normality)    95% H-Stat UCL

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics

Detected Data appear Gamma Distributed at 5% Significance Level

Suggested UCL to Use

95% KM (t) UCL 95% GROS Adjusted Gamma UCL

95% Adjusted Gamma KM-UCL

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

Chromium

General Statistics

Total Number of Observations Number of Distinct Observations

Number of Missing Observations

Minimum Mean

Maximum Median

SD Std. Error of Mean

Coefficient of Variation Skewness

Normal GOF Test

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Data Not Normal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test
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882
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888
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894

895

896

897

898

899

900

901

902

903

904

905

906

907

908

909

910

911

912

913

914

915

916

917

918

919

920

921

922

923

924

925

926

927

928

929

930

931

932

933

934

935
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      0.177

     14.64      16.75

     15

      1.771

      0.773

      0.253

      0.18

      1.007       0.913

      9.341      10.3

     50.37      45.66

      9.411       9.848

     31.16

     0.0395      30.34

     13.79      14.16

      0.928

      0.918

      0.159

      0.177

     0.0488       1.669

      4.286       0.954

     13.46      13.43

     15.81      19.12

     25.62

     14.44      14.64

     14.22      30.66

     36.47      14.94

     17.84

     18.58      22.74

     28.5      39.83

     13.46

5% Lilliefors Critical Value Data Not Normal at 5% Significance Level

Data Not Normal at 5% Significance Level

Assuming Normal Distribution

   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL    95% Adjusted-CLT UCL (Chen-1995)

   95% Modified-t UCL (Johnson-1978)

Gamma GOF Test

A-D Test Statistic Anderson-Darling Gamma GOF Test

5% A-D Critical Value Data Not Gamma Distributed at 5% Significance Level

K-S Test Statistic Kolmogrov-Smirnoff Gamma GOF Test

5% K-S Critical Value Data Not Gamma Distributed at 5% Significance Level

Data Not Gamma Distributed at 5% Significance Level

Gamma Statistics

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Approximate Chi Square Value (0.05)

Adjusted Level of Significance Adjusted Chi Square Value

Assuming Gamma Distribution

   95% Approximate Gamma UCL (use when n>=50))    95% Adjusted Gamma UCL (use when n<50)

Lognormal GOF Test

Shapiro Wilk Test Statistic Shapiro Wilk Lognormal GOF Test

5% Shapiro Wilk Critical Value Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic Lilliefors Lognormal GOF Test

5% Lilliefors Critical Value Data appear Lognormal at 5% Significance Level

Data appear Lognormal at 5% Significance Level

Lognormal Statistics

Minimum of Logged Data Mean of logged Data

Maximum of Logged Data SD of logged Data

Assuming Lognormal Distribution

   95% H-UCL    90% Chebyshev (MVUE) UCL

   95% Chebyshev (MVUE) UCL  97.5% Chebyshev (MVUE) UCL

   99% Chebyshev (MVUE) UCL

Nonparametric Distribution Free UCL Statistics

Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

   95% CLT UCL    95% Jackknife UCL

   95% Standard Bootstrap UCL    95% Bootstrap-t UCL

   95% Hall's Bootstrap UCL    95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL

   90% Chebyshev(Mean, Sd) UCL    95% Chebyshev(Mean, Sd) UCL

 97.5% Chebyshev(Mean, Sd) UCL    99% Chebyshev(Mean, Sd) UCL

Suggested UCL to Use

95% H-UCL
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956
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     25      22

     12      13

     12      10

     0.0132      0.0372

      0.41       3.4

     0.0186      52%

      0.129       0.136

     0.0773       1.058

      1.299       0.203

    -2.584       1.126

      0.768

      0.859

      0.34

      0.256

     0.0847      0.0259

      0.112       0.131

      0.129       0.132

      0.127       0.148

      0.163       0.198

      0.247       0.343

      0.521

      0.755

      0.227

      0.252

      1.071       0.858

      0.12       0.15

     25.69      20.6

      0.129       0.139

      0.573      28.65

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

For additional insight the user may want to consult a statistician.

ProUCL computes and outputs H-statistic based UCLs for historical reasons only.

H-statistic often results in unstable (both high and low) values of UCL95 as shown in examples in the Technical Guide.

It is therefore recommended to avoid the use of H-statistic based 95% UCLs.

Use of nonparametric methods are preferred to compute UCL95 for skewed data sets which do not follow a gamma distribution.

Chrysene

General Statistics

Total Number of Observations Number of Distinct Observations

Number of Detects Number of Non-Detects

Number of Distinct Detects Number of Distinct Non-Detects

Minimum Detect Minimum Non-Detect

Maximum Detect Maximum Non-Detect

Variance Detects Percent Non-Detects

Mean Detects SD Detects

Median Detects CV Detects

Skewness Detects Kurtosis Detects

Mean of Logged Detects SD of Logged Detects

Normal GOF Test on Detects Only

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Detected Data Not Normal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Detected Data Not Normal at 5% Significance Level

Detected Data Not Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs

Mean Standard Error of Mean

SD    95% KM (BCA) UCL

95% KM (t) UCL 95% KM (Percentile Bootstrap) UCL

   95% KM (z) UCL    95% KM Bootstrap t UCL

90% KM Chebyshev UCL 95% KM Chebyshev UCL

97.5% KM Chebyshev UCL 99% KM Chebyshev UCL

Gamma GOF Tests on Detected Observations Only

A-D Test Statistic Anderson-Darling GOF Test

5% A-D Critical Value Detected data appear Gamma Distributed at 5% Significance Level

K-S Test Statistic Kolmogrov-Smirnoff GOF

5% K-S Critical Value Detected data appear Gamma Distributed at 5% Significance Level

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Gamma Kaplan-Meier (KM) Statistics

k hat (KM) nu hat (KM)
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998

999
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1008

1009

1010

1011

1012

1013
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1015

1016
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1018

1019

1020

1021

1022

1023

1024

1025

1026

1027

1028

1029

1030

1031

1032

1033

1034

1035

1036

1037

1038

1039

1040

1041

1042

1043

1044
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     17.43      16.84

      0.139       0.144

     0.01      0.0755

      0.41      0.0384

      0.108       1.429

      0.78       0.713

     0.0968       0.106

     39      35.66

     0.0755      0.0894

     0.0395

     22.99      22.3

      0.117       0.121

      0.937

      0.859

      0.159

      0.256

     0.0774     -3.134

      0.106       1

      0.114       0.115

      0.125       0.135

      0.12

    -3.142       0.145

      1.107       2.634

      0.28

      0.171     -2.668

      0.337       1.294

      0.286       0.344

      0.129       0.121

      0.144

Approximate Chi Square Value (28.65, α) Adjusted Chi Square Value (28.65, β)

95% Gamma Approximate KM-UCL (use when n>=50) 95% Gamma Adjusted KM-UCL (use when n<50)

Gamma ROS Statistics using Imputed  Non-Detects

GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1

For such situations, GROS method tends to yield inflated values of UCLs and BTVs

For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates

Minimum Mean

Maximum Median

SD CV

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Adjusted Level of Significance (β)

Approximate Chi Square Value (35.66, α) Adjusted Chi Square Value (35.66, β)

95% Gamma Approximate UCL (use when n>=50) 95% Gamma Adjusted UCL (use when n<50)

Lognormal GOF Test on Detected Observations Only

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Detected Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Detected Data appear Lognormal at 5% Significance Level

Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects

Mean in Original Scale Mean in Log Scale

SD in Original Scale SD in Log Scale

   95% t UCL (assumes normality of ROS data)    95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL    95% Bootstrap t UCL

   95% H-UCL (Log ROS)

UCLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distributed

KM Mean (logged)    95% H-UCL (KM -Log)

KM SD (logged)    95% Critical H Value (KM-Log)

KM Standard Error of Mean (logged)

DL/2 Statistics

DL/2 Normal DL/2 Log-Transformed

Mean in Original Scale Mean in Log Scale

SD in Original Scale SD in Log Scale

   95% t UCL (Assumes normality)    95% H-Stat UCL

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics

Detected Data appear Gamma Distributed at 5% Significance Level

Suggested UCL to Use

95% KM (t) UCL 95% GROS Adjusted Gamma UCL

95% Adjusted Gamma KM-UCL

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).
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     25      20

     23       2

     19       1

      0.341       1.1

      4.7       1.1

      2.467       8%

      2.554       1.571

      2.6       0.615

     0.0346     -1.671

      0.679       0.814

      0.885

      0.914

      0.16

      0.185

      2.405       0.319

      1.559       2.942

      2.951       2.923

      2.93       2.974

      3.362       3.796

      4.398       5.58

      0.893

      0.754

      0.176

      0.184

      2.083       1.841

      1.226       1.388

     95.83      84.67

      2.554       1.883

      2.378    118.9

     94.73      93.26

      3.018       3.066

      0.341       2.427

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

Cobalt

General Statistics

Total Number of Observations Number of Distinct Observations

Number of Detects Number of Non-Detects

Number of Distinct Detects Number of Distinct Non-Detects

Minimum Detect Minimum Non-Detect

Maximum Detect Maximum Non-Detect

Variance Detects Percent Non-Detects

Mean Detects SD Detects

Median Detects CV Detects

Skewness Detects Kurtosis Detects

Mean of Logged Detects SD of Logged Detects

Normal GOF Test on Detects Only

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Detected Data Not Normal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Detected Data appear Normal at 5% Significance Level

Detected Data appear Approximate Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs

Mean Standard Error of Mean

SD    95% KM (BCA) UCL

95% KM (t) UCL 95% KM (Percentile Bootstrap) UCL

   95% KM (z) UCL    95% KM Bootstrap t UCL

90% KM Chebyshev UCL 95% KM Chebyshev UCL

97.5% KM Chebyshev UCL 99% KM Chebyshev UCL

Gamma GOF Tests on Detected Observations Only

A-D Test Statistic Anderson-Darling GOF Test

5% A-D Critical Value Detected Data Not Gamma Distributed at 5% Significance Level

K-S Test Statistic Kolmogrov-Smirnoff GOF

5% K-S Critical Value Detected data appear Gamma Distributed at 5% Significance Level

Detected data follow Appr. Gamma Distribution at 5% Significance Level

Gamma Statistics on Detected Data Only

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Gamma Kaplan-Meier (KM) Statistics

k hat (KM) nu hat (KM)

Approximate Chi Square Value (118.91, α) Adjusted Chi Square Value (118.91, β)

   95% Gamma Approximate KM-UCL (use when n>=50)    95% Gamma Adjusted KM-UCL (use when n<50)

Gamma ROS Statistics using Imputed  Non-Detects

GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1

For such situations, GROS method tends to yield inflated values of UCLs and BTVs

For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates

Minimum Mean
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      4.7       2.22

      1.568       0.646

      2.027       1.81

      1.197       1.341

   101.3      90.51

      2.427       1.804

     0.0395

     69.58      68.33

      3.157       3.215

      0.888

      0.914

      0.189

      0.185

      2.411       0.602

      1.584       0.826

      2.953       2.907

      2.988       2.968

      3.773

      2.394       0.577

      1.603       0.856

      2.942       3.85

      2.951       2.923

     25      25

      0

      1.3       7.195

     65.8       4.8

     12.57       2.513

      1.747       4.56

      0.407

Maximum Median

SD CV

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Adjusted Level of Significance (β)

Approximate Chi Square Value (90.51, α) Adjusted Chi Square Value (90.51, β)

   95% Gamma Approximate UCL (use when n>=50)    95% Gamma Adjusted UCL (use when n<50)

Lognormal GOF Test on Detected Observations Only

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Detected Data Not Lognormal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Detected Data Not Lognormal at 5% Significance Level

Detected Data Not Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects

Mean in Original Scale Mean in Log Scale

SD in Original Scale SD in Log Scale

   95% t UCL (assumes normality of ROS data)    95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL    95% Bootstrap t UCL

   95% H-UCL (Log ROS)

DL/2 Statistics

DL/2 Normal DL/2 Log-Transformed

Mean in Original Scale Mean in Log Scale

SD in Original Scale SD in Log Scale

   95% t UCL (Assumes normality)    95% H-Stat UCL

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics

Detected Data appear Approximate Normal Distributed at 5% Significance Level

Suggested UCL to Use

95% KM (t) UCL 95% KM (Percentile Bootstrap) UCL

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

Copper

General Statistics

Total Number of Observations Number of Distinct Observations

Number of Missing Observations

Minimum Mean

Maximum Median

SD Std. Error of Mean

Coefficient of Variation Skewness

Normal GOF Test

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test
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1163

1164
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1167

1168

1169

1170

1171

1172

1173

1174

1175

1176

1177
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1179

1180

1181
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1183

1184

1185

1186

1187

1188

1189
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1191

1192

1193

1194
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1200

1201

1202
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1205
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1208
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      0.918

      0.353

      0.177

     11.5      13.78

     11.88

      1.561

      0.771

      0.195

      0.179

      1.109       1.003

      6.488       7.177

     55.45      50.13

      7.195       7.186

     34.87

     0.0395      34

     10.34      10.61

      0.906

      0.918

      0.127

      0.177

      0.262       1.459

      4.187       0.881

      9.668       9.856

     11.51      13.8

     18.3

     11.33      11.5

     11.24      21.59

     27.85      11.96

     14.78

     14.74      18.15

     22.89      32.2

5% Shapiro Wilk Critical Value Data Not Normal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Data Not Normal at 5% Significance Level

Data Not Normal at 5% Significance Level

Assuming Normal Distribution

   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL    95% Adjusted-CLT UCL (Chen-1995)

   95% Modified-t UCL (Johnson-1978)

Gamma GOF Test

A-D Test Statistic Anderson-Darling Gamma GOF Test

5% A-D Critical Value Data Not Gamma Distributed at 5% Significance Level

K-S Test Statistic Kolmogrov-Smirnoff Gamma GOF Test

5% K-S Critical Value Data Not Gamma Distributed at 5% Significance Level

Data Not Gamma Distributed at 5% Significance Level

Gamma Statistics

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Approximate Chi Square Value (0.05)

Adjusted Level of Significance Adjusted Chi Square Value

Assuming Gamma Distribution

   95% Approximate Gamma UCL (use when n>=50))    95% Adjusted Gamma UCL (use when n<50)

Lognormal GOF Test

Shapiro Wilk Test Statistic Shapiro Wilk Lognormal GOF Test

5% Shapiro Wilk Critical Value Data Not Lognormal at 5% Significance Level

Lilliefors Test Statistic Lilliefors Lognormal GOF Test

5% Lilliefors Critical Value Data appear Lognormal at 5% Significance Level

Data appear Approximate Lognormal at 5% Significance Level

Lognormal Statistics

Minimum of Logged Data Mean of logged Data

Maximum of Logged Data SD of logged Data

Assuming Lognormal Distribution

   95% H-UCL    90% Chebyshev (MVUE) UCL

   95% Chebyshev (MVUE) UCL  97.5% Chebyshev (MVUE) UCL

   99% Chebyshev (MVUE) UCL

Nonparametric Distribution Free UCL Statistics

Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

   95% CLT UCL    95% Jackknife UCL

   95% Standard Bootstrap UCL    95% Bootstrap-t UCL

   95% Hall's Bootstrap UCL    95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL

   90% Chebyshev(Mean, Sd) UCL    95% Chebyshev(Mean, Sd) UCL

 97.5% Chebyshev(Mean, Sd) UCL    99% Chebyshev(Mean, Sd) UCL
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     18.15

     25      22

     12      13

     12      10

     0.0322      0.0372

      0.82       3.4

     0.0696      52%

      0.259       0.264

      0.16       1.019

      1.3       0.416

    -1.844       1.073

      0.797

      0.859

      0.278

      0.256

      0.156      0.0452

      0.209       0.235

      0.234       0.233

      0.231       0.286

      0.292       0.353

      0.438       0.606

      0.396

      0.753

      0.167

      0.251

      1.153       0.92

      0.225       0.281

     27.66      22.08

      0.259       0.27

      0.561      28.04

     16.96      16.37

      0.259       0.268

Suggested UCL to Use

95% Chebyshev (Mean, Sd) UCL

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

For additional insight the user may want to consult a statistician.

Fluoranthene

General Statistics

Total Number of Observations Number of Distinct Observations

Number of Detects Number of Non-Detects

Number of Distinct Detects Number of Distinct Non-Detects

Minimum Detect Minimum Non-Detect

Maximum Detect Maximum Non-Detect

Variance Detects Percent Non-Detects

Mean Detects SD Detects

Median Detects CV Detects

Skewness Detects Kurtosis Detects

Mean of Logged Detects SD of Logged Detects

Normal GOF Test on Detects Only

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Detected Data Not Normal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Detected Data Not Normal at 5% Significance Level

Detected Data Not Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs

Mean Standard Error of Mean

SD    95% KM (BCA) UCL

95% KM (t) UCL 95% KM (Percentile Bootstrap) UCL

   95% KM (z) UCL    95% KM Bootstrap t UCL

90% KM Chebyshev UCL 95% KM Chebyshev UCL

97.5% KM Chebyshev UCL 99% KM Chebyshev UCL

Gamma GOF Tests on Detected Observations Only

A-D Test Statistic Anderson-Darling GOF Test

5% A-D Critical Value Detected data appear Gamma Distributed at 5% Significance Level

K-S Test Statistic Kolmogrov-Smirnoff GOF

5% K-S Critical Value Detected data appear Gamma Distributed at 5% Significance Level

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Gamma Kaplan-Meier (KM) Statistics

k hat (KM) nu hat (KM)

Approximate Chi Square Value (28.04, α) Adjusted Chi Square Value (28.04, β)

95% Gamma Approximate KM-UCL (use when n>=50) 95% Gamma Adjusted KM-UCL (use when n<50)
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     0.01       0.14

      0.82      0.0579

      0.215       1.538

      0.608       0.562

      0.23       0.249

     30.4      28.08

      0.14       0.186

     0.0395

     16.99      16.4

      0.231       0.239

      0.951

      0.859

      0.131

      0.256

      0.149     -2.523

      0.209       1.046

      0.221       0.22

      0.244       0.261

      0.239

    -2.494       0.25

      1.053       2.564

      0.24

      0.233     -2.313

      0.369       1.351

      0.36       0.559

      0.234       0.239

      0.268

Gamma ROS Statistics using Imputed  Non-Detects

GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1

For such situations, GROS method tends to yield inflated values of UCLs and BTVs

For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates

Minimum Mean

Maximum Median

SD CV

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Adjusted Level of Significance (β)

Approximate Chi Square Value (28.08, α) Adjusted Chi Square Value (28.08, β)

95% Gamma Approximate UCL (use when n>=50) 95% Gamma Adjusted UCL (use when n<50)

Lognormal GOF Test on Detected Observations Only

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Detected Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Detected Data appear Lognormal at 5% Significance Level

Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects

Mean in Original Scale Mean in Log Scale

SD in Original Scale SD in Log Scale

   95% t UCL (assumes normality of ROS data)    95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL    95% Bootstrap t UCL

   95% H-UCL (Log ROS)

UCLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distributed

KM Mean (logged)    95% H-UCL (KM -Log)

KM SD (logged)    95% Critical H Value (KM-Log)

KM Standard Error of Mean (logged)

DL/2 Statistics

DL/2 Normal DL/2 Log-Transformed

Mean in Original Scale Mean in Log Scale

SD in Original Scale SD in Log Scale

   95% t UCL (Assumes normality)    95% H-Stat UCL

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics

Detected Data appear Gamma Distributed at 5% Significance Level

Suggested UCL to Use

95% KM (t) UCL 95% GROS Adjusted Gamma UCL

95% Adjusted Gamma KM-UCL

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

Fluoride
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     14      13

     13       1

     12       1

      0.863       1.09

      3.84       1.09

      0.721       7.143%

      1.672       0.849

      1.32       0.508

      1.61       2.594

      0.416       0.441

      0.835

      0.866

      0.232

      0.246

      1.619       0.225

      0.809       2.012

      2.017       1.982

      1.989       2.25

      2.294       2.6

      3.025       3.859

      0.457

      0.736

      0.201

      0.237

      5.279       4.112

      0.317       0.406

   137.3    106.9

      1.672       0.824

      4    112

     88.57      85.81

      2.047       2.113

      0.692       1.602

      3.84       1.32

      0.857       0.535

      4.668       3.715

General Statistics

Total Number of Observations Number of Distinct Observations

Number of Detects Number of Non-Detects

Number of Distinct Detects Number of Distinct Non-Detects

Minimum Detect Minimum Non-Detect

Maximum Detect Maximum Non-Detect

Variance Detects Percent Non-Detects

Mean Detects SD Detects

Median Detects CV Detects

Skewness Detects Kurtosis Detects

Mean of Logged Detects SD of Logged Detects

Normal GOF Test on Detects Only

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Detected Data Not Normal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Detected Data appear Normal at 5% Significance Level

Detected Data appear Approximate Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs

Mean Standard Error of Mean

SD    95% KM (BCA) UCL

95% KM (t) UCL 95% KM (Percentile Bootstrap) UCL

   95% KM (z) UCL    95% KM Bootstrap t UCL

90% KM Chebyshev UCL 95% KM Chebyshev UCL

97.5% KM Chebyshev UCL 99% KM Chebyshev UCL

Gamma GOF Tests on Detected Observations Only

A-D Test Statistic Anderson-Darling GOF Test

5% A-D Critical Value Detected data appear Gamma Distributed at 5% Significance Level

K-S Test Statistic Kolmogrov-Smirnoff GOF

5% K-S Critical Value Detected data appear Gamma Distributed at 5% Significance Level

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Gamma Kaplan-Meier (KM) Statistics

k hat (KM) nu hat (KM)

Approximate Chi Square Value (112.00, α) Adjusted Chi Square Value (112.00, β)

   95% Gamma Approximate KM-UCL (use when n>=50)    95% Gamma Adjusted KM-UCL (use when n<50)

Gamma ROS Statistics using Imputed  Non-Detects

GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1

For such situations, GROS method tends to yield inflated values of UCLs and BTVs

For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates

Minimum Mean

Maximum Median

SD CV

k hat (MLE) k star (bias corrected MLE)
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      0.343       0.431

   130.7    104

      1.602       0.831

     0.0312

     81.49      78.85

      2.045       2.113

      0.942

      0.866

      0.174

      0.246

      1.614       0.376

      0.844       0.45

      2.013       1.987

      2.076       2.225

      2.069

      0.381       2.033

      0.428       1.997

      0.119

      1.591       0.343

      0.87       0.505

      2.003       2.121

      2.017       1.982

     25      21

      8      17

      8      13

     0.039      0.0372

      0.156       3.4

    0.00242      68%

     0.0937      0.0492

     0.0899       0.525

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Adjusted Level of Significance (β)

Approximate Chi Square Value (104.02, α) Adjusted Chi Square Value (104.02, β)

   95% Gamma Approximate UCL (use when n>=50)    95% Gamma Adjusted UCL (use when n<50)

Lognormal GOF Test on Detected Observations Only

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Detected Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Detected Data appear Lognormal at 5% Significance Level

Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects

Mean in Original Scale Mean in Log Scale

SD in Original Scale SD in Log Scale

   95% t UCL (assumes normality of ROS data)    95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL    95% Bootstrap t UCL

   95% H-UCL (Log ROS)

UCLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distributed

KM Mean (logged)    95% H-UCL (KM -Log)

KM SD (logged)    95% Critical H Value (KM-Log)

KM Standard Error of Mean (logged)

DL/2 Statistics

DL/2 Normal DL/2 Log-Transformed

Mean in Original Scale Mean in Log Scale

SD in Original Scale SD in Log Scale

   95% t UCL (Assumes normality)    95% H-Stat UCL

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics

Detected Data appear Approximate Normal Distributed at 5% Significance Level

Suggested UCL to Use

95% KM (t) UCL 95% KM (Percentile Bootstrap) UCL

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

Indeno(1,2,3-cd)pyrene

General Statistics

Total Number of Observations Number of Distinct Observations

Number of Detects Number of Non-Detects

Number of Distinct Detects Number of Distinct Non-Detects

Minimum Detect Minimum Non-Detect

Maximum Detect Maximum Non-Detect

Variance Detects Percent Non-Detects

Mean Detects SD Detects

Median Detects CV Detects
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      0.107     -2.297

    -2.505       0.578

      0.852

      0.818

      0.255

      0.313

     0.0638      0.011

     0.0423      0.0819

     0.0826      0.0817

     0.0819      0.0875

     0.0968       0.112

      0.132       0.173

      0.608

      0.719

      0.249

      0.296

      3.781       2.446

     0.0248      0.0383

     60.49      39.14

     0.0937      0.0599

      2.277    113.9

     90.22      88.79

     0.0806      0.0819

     0.01      0.0442

      0.156      0.0277

     0.0465       1.052

      1.102       0.997

     0.0401      0.0443

     55.12      49.84

     0.0442      0.0443

     0.0395

     34.63      33.77

     0.0636      0.0652

      0.858

      0.818

Skewness Detects Kurtosis Detects

Mean of Logged Detects SD of Logged Detects

Normal GOF Test on Detects Only

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Detected Data appear Normal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Detected Data appear Normal at 5% Significance Level

Detected Data appear Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs

Mean Standard Error of Mean

SD    95% KM (BCA) UCL

95% KM (t) UCL 95% KM (Percentile Bootstrap) UCL

   95% KM (z) UCL    95% KM Bootstrap t UCL

90% KM Chebyshev UCL 95% KM Chebyshev UCL

97.5% KM Chebyshev UCL 99% KM Chebyshev UCL

Gamma GOF Tests on Detected Observations Only

A-D Test Statistic Anderson-Darling GOF Test

5% A-D Critical Value Detected data appear Gamma Distributed at 5% Significance Level

K-S Test Statistic Kolmogrov-Smirnoff GOF

5% K-S Critical Value Detected data appear Gamma Distributed at 5% Significance Level

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Gamma Kaplan-Meier (KM) Statistics

k hat (KM) nu hat (KM)

Approximate Chi Square Value (113.85, α) Adjusted Chi Square Value (113.85, β)

   95% Gamma Approximate KM-UCL (use when n>=50)    95% Gamma Adjusted KM-UCL (use when n<50)

Gamma ROS Statistics using Imputed  Non-Detects

GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1

For such situations, GROS method tends to yield inflated values of UCLs and BTVs

For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates

Minimum Mean

Maximum Median

SD CV

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Adjusted Level of Significance (β)

Approximate Chi Square Value (49.84, α) Adjusted Chi Square Value (49.84, β)

   95% Gamma Approximate UCL (use when n>=50)    95% Gamma Adjusted UCL (use when n<50)

Lognormal GOF Test on Detected Observations Only

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Detected Data appear Lognormal at 5% Significance Level
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      0.247

      0.313

     0.0483     -3.337

     0.0431       0.763

     0.063      0.0628

     0.0657      0.069

     0.0671

    -2.92      0.0776

      0.539       1.993

      0.14

      0.156     -2.68

      0.329       1.192

      0.269       0.273

     0.0826      0.0817

     25      25

      0

      1.1      14.61

     79.8      10.3

     18.44       3.687

      1.262       2.58

      0.674

      0.918

      0.232

      0.177

     20.92      22.71

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Detected Data appear Lognormal at 5% Significance Level

Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects

Mean in Original Scale Mean in Log Scale

SD in Original Scale SD in Log Scale

   95% t UCL (assumes normality of ROS data)    95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL    95% Bootstrap t UCL

   95% H-UCL (Log ROS)

UCLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distributed

KM Mean (logged)    95% H-UCL (KM -Log)

KM SD (logged)    95% Critical H Value (KM-Log)

KM Standard Error of Mean (logged)

DL/2 Statistics

DL/2 Normal DL/2 Log-Transformed

Mean in Original Scale Mean in Log Scale

SD in Original Scale SD in Log Scale

   95% t UCL (Assumes normality)    95% H-Stat UCL

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics

Detected Data appear Normal Distributed at 5% Significance Level

Suggested UCL to Use

95% KM (t) UCL 95% KM (Percentile Bootstrap) UCL

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

Lead

General Statistics

Total Number of Observations Number of Distinct Observations

Number of Missing Observations

Minimum Mean

Maximum Median

SD Std. Error of Mean

Coefficient of Variation Skewness

Normal GOF Test

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Data Not Normal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Data Not Normal at 5% Significance Level

Data Not Normal at 5% Significance Level

Assuming Normal Distribution

   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL    95% Adjusted-CLT UCL (Chen-1995)



1541

1542

1543

1544

1545

1546

1547

1548

1549

1550

1551

1552

1553

1554

1555

1556

1557

1558

1559

1560

1561

1562

1563

1564

1565

1566

1567

1568

1569

1570

1571

1572

1573

1574

1575

1576

1577

1578

1579

1580

1581

1582

1583

1584

1585

1586

1587

1588

1589

1590

1591

1592

1593

1594

1595

A B C D E F G H I J K L
     21.24

      0.53

      0.775

      0.104

      0.18

      0.944       0.857

     15.48      17.04

     47.2      42.87

     14.61      15.78

     28.86

     0.0395      28.08

     21.71      22.32

      0.958

      0.918

      0.123

      0.177

     0.0953       2.066

      4.38       1.171

     30.04      27.38

     32.98      40.76

     56.03

     20.68      20.92

     20.58      27.07

     54.12      20.98

     22.68

     25.68      30.69

     37.64      51.3

     22.32

   95% Modified-t UCL (Johnson-1978)

Gamma GOF Test

A-D Test Statistic Anderson-Darling Gamma GOF Test

5% A-D Critical Value Detected data appear Gamma Distributed at 5% Significance Level

K-S Test Statistic Kolmogrov-Smirnoff Gamma GOF Test

5% K-S Critical Value Detected data appear Gamma Distributed at 5% Significance Level

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Approximate Chi Square Value (0.05)

Adjusted Level of Significance Adjusted Chi Square Value

Assuming Gamma Distribution

   95% Approximate Gamma UCL (use when n>=50)    95% Adjusted Gamma UCL (use when n<50)

Lognormal GOF Test

Shapiro Wilk Test Statistic Shapiro Wilk Lognormal GOF Test

5% Shapiro Wilk Critical Value Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic Lilliefors Lognormal GOF Test

5% Lilliefors Critical Value Data appear Lognormal at 5% Significance Level

Data appear Lognormal at 5% Significance Level

Lognormal Statistics

Minimum of Logged Data Mean of logged Data

Maximum of Logged Data SD of logged Data

Assuming Lognormal Distribution

   95% H-UCL    90% Chebyshev (MVUE) UCL

   95% Chebyshev (MVUE) UCL  97.5% Chebyshev (MVUE) UCL

   99% Chebyshev (MVUE) UCL

Nonparametric Distribution Free UCL Statistics

Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

   95% CLT UCL    95% Jackknife UCL

   95% Standard Bootstrap UCL    95% Bootstrap-t UCL

   95% Hall's Bootstrap UCL    95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL

   90% Chebyshev(Mean, Sd) UCL    95% Chebyshev(Mean, Sd) UCL

 97.5% Chebyshev(Mean, Sd) UCL    99% Chebyshev(Mean, Sd) UCL

Suggested UCL to Use

95% Adjusted Gamma UCL

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

For additional insight the user may want to consult a statistician.



1596

1597

1598

1599

1600

1601

1602

1603

1604

1605

1606

1607

1608

1609

1610

1611

1612

1613

1614

1615

1616

1617

1618

1619

1620

1621

1622

1623

1624

1625

1626

1627

1628

1629

1630

1631

1632

1633

1634

1635

1636

1637

1638

1639

1640

1641

1642

1643

1644

1645

1646

1647

1648

1649

1650

A B C D E F G H I J K L

     25      15

      8      17

      8       8

    0.00477      0.0117

      0.167      0.06

    0.00291      68%

     0.0383      0.054

     0.0208       1.408

      2.453       6.295

    -3.888       1.138

      0.648

      0.818

      0.337

      0.313

     0.0189     0.00704

     0.0321      0.032

     0.031      0.0306

     0.0305      0.0478

     0.04      0.0496

     0.0629      0.089

      0.485

      0.738

      0.241

      0.302

      0.929       0.664

     0.0413      0.0577

     14.86      10.62

     0.0383      0.047

      0.347      17.36

      8.928       8.516

     0.0367      0.0385

    0.00477      0.0211

      0.167      0.01

     0.0321       1.523

Mercury

General Statistics

Total Number of Observations Number of Distinct Observations

Number of Detects Number of Non-Detects

Number of Distinct Detects Number of Distinct Non-Detects

Minimum Detect Minimum Non-Detect

Maximum Detect Maximum Non-Detect

Variance Detects Percent Non-Detects

Mean Detects SD Detects

Median Detects CV Detects

Skewness Detects Kurtosis Detects

Mean of Logged Detects SD of Logged Detects

Normal GOF Test on Detects Only

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Detected Data Not Normal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Detected Data Not Normal at 5% Significance Level

Detected Data Not Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs

Mean Standard Error of Mean

SD    95% KM (BCA) UCL

95% KM (t) UCL 95% KM (Percentile Bootstrap) UCL

   95% KM (z) UCL    95% KM Bootstrap t UCL

90% KM Chebyshev UCL 95% KM Chebyshev UCL

97.5% KM Chebyshev UCL 99% KM Chebyshev UCL

Gamma GOF Tests on Detected Observations Only

A-D Test Statistic Anderson-Darling GOF Test

5% A-D Critical Value Detected data appear Gamma Distributed at 5% Significance Level

K-S Test Statistic Kolmogrov-Smirnoff GOF

5% K-S Critical Value Detected data appear Gamma Distributed at 5% Significance Level

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Gamma Kaplan-Meier (KM) Statistics

k hat (KM) nu hat (KM)

Approximate Chi Square Value (17.36, α) Adjusted Chi Square Value (17.36, β)

95% Gamma Approximate KM-UCL (use when n>=50) 95% Gamma Adjusted KM-UCL (use when n<50)

Gamma ROS Statistics using Imputed  Non-Detects

GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1

For such situations, GROS method tends to yield inflated values of UCLs and BTVs

For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates

Minimum Mean

Maximum Median

SD CV



1651

1652

1653

1654

1655

1656

1657

1658

1659

1660

1661

1662

1663

1664

1665

1666

1667

1668

1669

1670

1671

1672

1673

1674

1675

1676

1677

1678

1679

1680

1681

1682

1683

1684

1685

1686

1687

1688

1689

1690

1691

1692

1693

1694

1695

1696

1697

1698

1699

1700

1701

1702

1703

1704

1705

A B C D E F G H I J K L
      1.378       1.239

     0.0153      0.017

     68.9      61.97

     0.0211      0.019

     0.0395

     44.86      43.87

     0.0292      0.0298

      0.957

      0.818

      0.16

      0.313

     0.0187     -4.525

     0.0326       0.895

     0.0299      0.0311

     0.0387      0.0571

     0.0249

    -4.502      0.0237

      0.847       2.309

      0.23

     0.0249     -4.104

     0.0318       0.87

     0.0358      0.0365

     0.031      0.0298

     0.0385

     14      10

      5       9

      5       5

      1.37       1.09

      3.18       1.26

      0.553      64.29%

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Adjusted Level of Significance (β)

Approximate Chi Square Value (61.97, α) Adjusted Chi Square Value (61.97, β)

95% Gamma Approximate UCL (use when n>=50) 95% Gamma Adjusted UCL (use when n<50)

Lognormal GOF Test on Detected Observations Only

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Detected Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Detected Data appear Lognormal at 5% Significance Level

Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects

Mean in Original Scale Mean in Log Scale

SD in Original Scale SD in Log Scale

   95% t UCL (assumes normality of ROS data)    95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL    95% Bootstrap t UCL

   95% H-UCL (Log ROS)

UCLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distributed

KM Mean (logged)    95% H-UCL (KM -Log)

KM SD (logged)    95% Critical H Value (KM-Log)

KM Standard Error of Mean (logged)

DL/2 Statistics

DL/2 Normal DL/2 Log-Transformed

Mean in Original Scale Mean in Log Scale

SD in Original Scale SD in Log Scale

   95% t UCL (Assumes normality)    95% H-Stat UCL

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics

Detected Data appear Gamma Distributed at 5% Significance Level

Suggested UCL to Use

95% KM (t) UCL 95% GROS Adjusted Gamma UCL

95% Adjusted Gamma KM-UCL

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

Nitrate

General Statistics

Total Number of Observations Number of Distinct Observations

Number of Detects Number of Non-Detects

Number of Distinct Detects Number of Distinct Non-Detects

Minimum Detect Minimum Non-Detect

Maximum Detect Maximum Non-Detect

Variance Detects Percent Non-Detects



1706

1707

1708

1709

1710

1711

1712

1713

1714

1715

1716

1717

1718

1719

1720

1721

1722

1723

1724

1725

1726

1727

1728

1729

1730

1731

1732

1733

1734

1735

1736

1737

1738

1739

1740

1741

1742

1743

1744

1745

1746

1747

1748

1749

1750

1751

1752

1753

1754

1755

1756

1757

1758

1759

1760

A B C D E F G H I J K L
      1.92       0.743

      1.66       0.387

      1.716       2.969

      0.601       0.342

      0.807

      0.762

      0.273

      0.396

      1.386       0.168

      0.562       1.662

      1.684       1.679

      1.663       1.791

      1.89       2.119

      2.435       3.058

      0.462

      0.679

      0.234

      0.358

      9.99       4.129

      0.192       0.465

     99.9      41.29

      1.92       0.945

      6.082    170.3

   141.1    137.6

      1.673       1.716

     0.01       0.725

      3.18       0.101

      1.015       1.4

      0.361       0.331

      2.009       2.189

     10.1       9.272

      0.725       1.26

     0.0312

      3.492       3.037

      1.925       2.213

Mean Detects SD Detects

Median Detects CV Detects

Skewness Detects Kurtosis Detects

Mean of Logged Detects SD of Logged Detects

Normal GOF Test on Detects Only

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Detected Data appear Normal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Detected Data appear Normal at 5% Significance Level

Detected Data appear Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs

Mean Standard Error of Mean

SD    95% KM (BCA) UCL

95% KM (t) UCL 95% KM (Percentile Bootstrap) UCL

   95% KM (z) UCL    95% KM Bootstrap t UCL

90% KM Chebyshev UCL 95% KM Chebyshev UCL

97.5% KM Chebyshev UCL 99% KM Chebyshev UCL

Gamma GOF Tests on Detected Observations Only

A-D Test Statistic Anderson-Darling GOF Test

5% A-D Critical Value Detected data appear Gamma Distributed at 5% Significance Level

K-S Test Statistic Kolmogrov-Smirnoff GOF

5% K-S Critical Value Detected data appear Gamma Distributed at 5% Significance Level

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Gamma Kaplan-Meier (KM) Statistics

k hat (KM) nu hat (KM)

Approximate Chi Square Value (170.30, α) Adjusted Chi Square Value (170.30, β)

   95% Gamma Approximate KM-UCL (use when n>=50)    95% Gamma Adjusted KM-UCL (use when n<50)

Gamma ROS Statistics using Imputed  Non-Detects

GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1

For such situations, GROS method tends to yield inflated values of UCLs and BTVs

For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates

Minimum Mean

Maximum Median

SD CV

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Adjusted Level of Significance (β)

Approximate Chi Square Value (9.27, α) Adjusted Chi Square Value (9.27, β)

   95% Gamma Approximate UCL (use when n>=50)    95% Gamma Adjusted UCL (use when n<50)

Lognormal GOF Test on Detected Observations Only



1761

1762

1763

1764

1765

1766

1767

1768

1769

1770

1771

1772

1773

1774

1775

1776

1777

1778

1779

1780

1781

1782

1783

1784

1785

1786

1787

1788

1789

1790

1791

1792

1793

1794

1795

1796

1797

1798

1799

1800

1801

1802

1803

1804

1805

1806

1807

1808

1809

1810

1811

1812

1813

1814

1815

A B C D E F G H I J K L
      0.871

      0.762

      0.211

      0.396

      1.046     -0.177

      0.8       0.665

      1.425       1.387

      1.474       1.59

      1.596

      0.27       1.615

      0.307       1.9

     0.0918

      1.054     -0.145

      0.787       0.609

      1.426       1.515

      1.684       1.679

     25      22

     12      13

     12      10

     0.0143      0.0372

      0.65       3.4

     0.0433      52%

      0.196       0.208

      0.124       1.064

      1.376       0.687

    -2.182       1.158

      0.78

      0.859

      0.34

      0.256

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Detected Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Detected Data appear Lognormal at 5% Significance Level

Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects

Mean in Original Scale Mean in Log Scale

SD in Original Scale SD in Log Scale

   95% t UCL (assumes normality of ROS data)    95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL    95% Bootstrap t UCL

   95% H-UCL (Log ROS)

UCLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distributed

KM Mean (logged)    95% H-UCL (KM -Log)

KM SD (logged)    95% Critical H Value (KM-Log)

KM Standard Error of Mean (logged)

DL/2 Statistics

DL/2 Normal DL/2 Log-Transformed

Mean in Original Scale Mean in Log Scale

SD in Original Scale SD in Log Scale

   95% t UCL (Assumes normality)    95% H-Stat UCL

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics

Detected Data appear Normal Distributed at 5% Significance Level

Suggested UCL to Use

95% KM (t) UCL 95% KM (Percentile Bootstrap) UCL

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

Phenanthrene

General Statistics

Total Number of Observations Number of Distinct Observations

Number of Detects Number of Non-Detects

Number of Distinct Detects Number of Distinct Non-Detects

Minimum Detect Minimum Non-Detect

Maximum Detect Maximum Non-Detect

Variance Detects Percent Non-Detects

Mean Detects SD Detects

Median Detects CV Detects

Skewness Detects Kurtosis Detects

Mean of Logged Detects SD of Logged Detects

Normal GOF Test on Detects Only

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Detected Data Not Normal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Detected Data Not Normal at 5% Significance Level



1816

1817

1818

1819

1820

1821

1822

1823

1824

1825

1826

1827

1828

1829

1830

1831

1832

1833

1834

1835

1836

1837

1838

1839

1840

1841

1842

1843

1844

1845

1846

1847

1848

1849

1850

1851

1852

1853

1854

1855

1856

1857

1858

1859

1860

1861

1862

1863

1864

1865

1866

1867

1868

1869

1870

A B C D E F G H I J K L

      0.116      0.0354

      0.164       0.18

      0.177       0.177

      0.174       0.209

      0.222       0.27

      0.337       0.468

      0.452

      0.756

      0.224

      0.252

      1.045       0.839

      0.187       0.233

     25.07      20.14

      0.196       0.213

      0.504      25.18

     14.75      14.21

      0.198       0.206

     0.01       0.106

      0.65      0.0381

      0.167       1.583

      0.635       0.585

      0.166       0.18

     31.73      29.26

      0.106       0.138

     0.0395

     17.91      17.3

      0.172       0.178

      0.955

      0.859

      0.157

      0.256

      0.11     -2.911

      0.164       1.126

      0.167       0.172

Detected Data Not Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs

Mean Standard Error of Mean

SD    95% KM (BCA) UCL

95% KM (t) UCL 95% KM (Percentile Bootstrap) UCL

   95% KM (z) UCL    95% KM Bootstrap t UCL

90% KM Chebyshev UCL 95% KM Chebyshev UCL

97.5% KM Chebyshev UCL 99% KM Chebyshev UCL

Gamma GOF Tests on Detected Observations Only

A-D Test Statistic Anderson-Darling GOF Test

5% A-D Critical Value Detected data appear Gamma Distributed at 5% Significance Level

K-S Test Statistic Kolmogrov-Smirnoff GOF

5% K-S Critical Value Detected data appear Gamma Distributed at 5% Significance Level

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Gamma Kaplan-Meier (KM) Statistics

k hat (KM) nu hat (KM)

Approximate Chi Square Value (25.18, α) Adjusted Chi Square Value (25.18, β)

95% Gamma Approximate KM-UCL (use when n>=50) 95% Gamma Adjusted KM-UCL (use when n<50)

Gamma ROS Statistics using Imputed  Non-Detects

GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1

For such situations, GROS method tends to yield inflated values of UCLs and BTVs

For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates

Minimum Mean

Maximum Median

SD CV

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Adjusted Level of Significance (β)

Approximate Chi Square Value (29.26, α) Adjusted Chi Square Value (29.26, β)

95% Gamma Approximate UCL (use when n>=50) 95% Gamma Adjusted UCL (use when n<50)

Lognormal GOF Test on Detected Observations Only

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Detected Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Detected Data appear Lognormal at 5% Significance Level

Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects

Mean in Original Scale Mean in Log Scale

SD in Original Scale SD in Log Scale

   95% t UCL (assumes normality of ROS data)    95% Percentile Bootstrap UCL
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1872

1873

1874

1875

1876

1877

1878

1879

1880

1881

1882

1883

1884

1885

1886

1887

1888

1889

1890

1891

1892

1893

1894

1895

1896

1897

1898

1899

1900

1901

1902

1903

1904

1905

1906

1907

1908

1909

1910

1911

1912

1913

1914

1915

1916

1917

1918

1919

1920

1921

1922

1923

1924

1925

A B C D E F G H I J K L
      0.186       0.207

      0.189

    -2.896       0.21

      1.172       2.721

      0.289

      0.203     -2.475

      0.351       1.335

      0.323       0.459

      0.177       0.178

      0.206

     25      24

     14      11

     14      10

     0.0117      0.0372

      1.2       3.4

      0.162      44%

      0.317       0.403

      0.161       1.27

      1.474       0.689

    -1.971       1.425

      0.724

      0.874

      0.313

      0.237

      0.205      0.0699

      0.328       0.328

      0.325       0.319

      0.32       0.375

      0.415       0.51

      0.642       0.901

   95% BCA Bootstrap UCL    95% Bootstrap t UCL

   95% H-UCL (Log ROS)

UCLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distributed

KM Mean (logged)    95% H-UCL (KM -Log)

KM SD (logged)    95% Critical H Value (KM-Log)

KM Standard Error of Mean (logged)

DL/2 Statistics

DL/2 Normal DL/2 Log-Transformed

Mean in Original Scale Mean in Log Scale

SD in Original Scale SD in Log Scale

   95% t UCL (Assumes normality)    95% H-Stat UCL

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics

Detected Data appear Gamma Distributed at 5% Significance Level

Suggested UCL to Use

95% KM (t) UCL 95% GROS Adjusted Gamma UCL

95% Adjusted Gamma KM-UCL

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

Pyrene

General Statistics

Total Number of Observations Number of Distinct Observations

Number of Detects Number of Non-Detects

Number of Distinct Detects Number of Distinct Non-Detects

Minimum Detect Minimum Non-Detect

Maximum Detect Maximum Non-Detect

Variance Detects Percent Non-Detects

Mean Detects SD Detects

Median Detects CV Detects

Skewness Detects Kurtosis Detects

Mean of Logged Detects SD of Logged Detects

Normal GOF Test on Detects Only

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Detected Data Not Normal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Detected Data Not Normal at 5% Significance Level

Detected Data Not Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs

Mean Standard Error of Mean

SD 95% KM (BCA) UCL

   95% KM (t) UCL    95% KM (Percentile Bootstrap) UCL

   95% KM (z) UCL    95% KM Bootstrap t UCL

90% KM Chebyshev UCL 95% KM Chebyshev UCL

97.5% KM Chebyshev UCL 99% KM Chebyshev UCL



1926

1927

1928

1929

1930

1931

1932

1933

1934

1935

1936

1937

1938

1939

1940

1941

1942

1943

1944

1945

1946

1947

1948

1949

1950

1951

1952

1953

1954

1955

1956

1957

1958

1959

1960

1961

1962

1963

1964

1965

1966

1967

1968

1969

1970

1971

1972

1973

1974

1975

1976

1977

1978

1979

1980

A B C D E F G H I J K L

      0.482

      0.772

      0.16

      0.238

      0.73       0.621

      0.434       0.51

     20.45      17.4

      0.317       0.402

      0.391      19.57

     10.54      10.09

      0.381       0.398

     0.01       0.189

      1.2      0.051

      0.332       1.761

      0.501       0.467

      0.377       0.404

     25.04      23.37

      0.189       0.276

     0.0395

     13.37      12.86

      0.33       0.343

      0.963

      0.874

      0.124

      0.237

      0.194     -2.619

      0.329       1.343

      0.307       0.307

      0.342       0.371

      0.405

    -2.622       0.481

      1.416       3.069

      0.331

Gamma GOF Tests on Detected Observations Only

A-D Test Statistic Anderson-Darling GOF Test

5% A-D Critical Value Detected data appear Gamma Distributed at 5% Significance Level

K-S Test Statistic Kolmogrov-Smirnoff GOF

5% K-S Critical Value Detected data appear Gamma Distributed at 5% Significance Level

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Gamma Kaplan-Meier (KM) Statistics

k hat (KM) nu hat (KM)

Approximate Chi Square Value (19.57, α) Adjusted Chi Square Value (19.57, β)

95% Gamma Approximate KM-UCL (use when n>=50) 95% Gamma Adjusted KM-UCL (use when n<50)

Gamma ROS Statistics using Imputed  Non-Detects

GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1

For such situations, GROS method tends to yield inflated values of UCLs and BTVs

For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates

Minimum Mean

Maximum Median

SD CV

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Adjusted Level of Significance (β)

Approximate Chi Square Value (23.37, α) Adjusted Chi Square Value (23.37, β)

95% Gamma Approximate UCL (use when n>=50) 95% Gamma Adjusted UCL (use when n<50)

Lognormal GOF Test on Detected Observations Only

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Detected Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Detected Data appear Lognormal at 5% Significance Level

Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects

Mean in Original Scale Mean in Log Scale

SD in Original Scale SD in Log Scale

   95% t UCL (assumes normality of ROS data)    95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL    95% Bootstrap t UCL

   95% H-UCL (Log ROS)

UCLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distributed

KM Mean (logged)    95% H-UCL (KM -Log)

KM SD (logged)    95% Critical H Value (KM-Log)

KM Standard Error of Mean (logged)

DL/2 Statistics



1981

1982

1983

1984

1985

1986

1987

1988

1989

1990

1991

1992

1993

1994

1995

1996

1997

1998

1999

2000

2001

2002

2003

2004

2005

2006

2007

2008

2009

2010

2011

2012

2013

2014

2015

2016

2017

2018

2019

2020

2021

2022

2023

2024

2025

2026

2027

2028

2029

2030

2031

2032

2033

2034

2035

A B C D E F G H I J K L

      0.279     -2.303

      0.438       1.491

      0.429       0.8

      0.328       0.343

      0.398

     25      12

      5      20

      5       7

      0.102       0.163

   112       0.5

  2475      80%

     23.02      49.75

      0.47       2.161

      2.234       4.992

     0.0696       2.903

      0.567

      0.762

      0.461

      0.396

      4.7       4.899

     21.91      13.7

     13.08      13.62

     12.76    636.4

     19.4      26.05

     35.29      53.44

      0.684

      0.763

      0.34

      0.385

DL/2 Normal DL/2 Log-Transformed

Mean in Original Scale Mean in Log Scale

SD in Original Scale SD in Log Scale

   95% t UCL (Assumes normality)    95% H-Stat UCL

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics

Detected Data appear Gamma Distributed at 5% Significance Level

Suggested UCL to Use

95% KM (BCA) UCL 95% GROS Adjusted Gamma UCL

95% Adjusted Gamma KM-UCL

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

RDX

General Statistics

Total Number of Observations Number of Distinct Observations

Number of Detects Number of Non-Detects

Number of Distinct Detects Number of Distinct Non-Detects

Minimum Detect Minimum Non-Detect

Maximum Detect Maximum Non-Detect

Variance Detects Percent Non-Detects

Mean Detects SD Detects

Median Detects CV Detects

Skewness Detects Kurtosis Detects

Mean of Logged Detects SD of Logged Detects

Normal GOF Test on Detects Only

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Detected Data Not Normal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Detected Data Not Normal at 5% Significance Level

Detected Data Not Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs

Mean Standard Error of Mean

SD    95% KM (BCA) UCL

95% KM (t) UCL 95% KM (Percentile Bootstrap) UCL

   95% KM (z) UCL    95% KM Bootstrap t UCL

90% KM Chebyshev UCL 95% KM Chebyshev UCL

97.5% KM Chebyshev UCL 99% KM Chebyshev UCL

Gamma GOF Tests on Detected Observations Only

A-D Test Statistic Anderson-Darling GOF Test

5% A-D Critical Value Detected data appear Gamma Distributed at 5% Significance Level

K-S Test Statistic Kolmogrov-Smirnoff GOF

5% K-S Critical Value Detected data appear Gamma Distributed at 5% Significance Level

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only



2036

2037

2038

2039

2040

2041

2042

2043

2044

2045

2046

2047

2048

2049

2050

2051

2052

2053

2054

2055

2056

2057

2058

2059

2060

2061

2062

2063

2064

2065

2066

2067

2068

2069

2070

2071

2072

2073

2074

2075

2076

2077

2078

2079

2080

2081

2082

2083

2084

2085

2086

2087

2088

2089

2090

A B C D E F G H I J K L
      0.234       0.227

     98.35    101.4

      2.341       2.27

     23.02      48.32

     0.046       2.301

      0.2       0.174

     54.19      62.31

     0.01       4.977

   112      0.01

     22.37       4.496

      0.153       0.161

     32.49      30.82

      7.659       8.073

      4.977      12.39

     0.0395

      2.777       2.57

     14.47      15.64

      0.865

      0.762

      0.212

      0.396

      4.775     -1.881

     22.34       1.968

     12.42      13.69

     18.32    362.9

      5.122

    -1.74       1.418

      1.495       3.187

      0.343

      4.738     -1.527

     22.35       1.521

     12.39       1.878

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Gamma Kaplan-Meier (KM) Statistics

k hat (KM) nu hat (KM)

Approximate Chi Square Value (2.30, α) Adjusted Chi Square Value (2.30, β)

95% Gamma Approximate KM-UCL (use when n>=50) 95% Gamma Adjusted KM-UCL (use when n<50)

Gamma (KM) may not be used when k hat (KM) is < 0.1

Gamma ROS Statistics using Imputed  Non-Detects

GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1

For such situations, GROS method tends to yield inflated values of UCLs and BTVs

For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates

Minimum Mean

Maximum Median

SD CV

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Adjusted Level of Significance (β)

Approximate Chi Square Value (8.07, α) Adjusted Chi Square Value (8.07, β)

95% Gamma Approximate UCL (use when n>=50) 95% Gamma Adjusted UCL (use when n<50)

Lognormal GOF Test on Detected Observations Only

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Detected Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Detected Data appear Lognormal at 5% Significance Level

Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects

Mean in Original Scale Mean in Log Scale

SD in Original Scale SD in Log Scale

   95% t UCL (assumes normality of ROS data)    95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL    95% Bootstrap t UCL

   95% H-UCL (Log ROS)

UCLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distributed

KM Mean (logged)    95% H-UCL (KM -Log)

KM SD (logged)    95% Critical H Value (KM-Log)

KM Standard Error of Mean (logged)

DL/2 Statistics

DL/2 Normal DL/2 Log-Transformed

Mean in Original Scale Mean in Log Scale

SD in Original Scale SD in Log Scale

   95% t UCL (Assumes normality)    95% H-Stat UCL

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics

Detected Data appear Gamma Distributed at 5% Significance Level



2091

2092

2093

2094

2095

2096

2097

2098

2099

2100

2101

2102

2103

2104

2105

2106

2107

2108

2109

2110

2111

2112

2113

2114

2115

2116

2117

2118

2119

2120

2121

2122

2123

2124

2125

2126

2127

2128

2129

2130

2131

2132

2133

2134

2135

2136

2137

2138

2139

2140

2141

2142

2143

2144

2145

A B C D E F G H I J K L

     13.08      15.64

     62.31

     25      25

      0

      1.1      10.4

     22.5       8.3

      7.088       1.418

      0.682       0.416

      0.888

      0.918

      0.174

      0.177

     12.82      12.86

     12.84

      0.545

      0.758

      0.149

      0.177

      1.883       1.683

      5.523       6.177

     94.14      84.17

     10.4       8.014

     64.03

     0.0395      62.83

     13.67      13.93

      0.931

      0.918

      0.138

Suggested UCL to Use

95% KM (t) UCL 95% GROS Adjusted Gamma UCL

95% Adjusted Gamma KM-UCL

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

Vanadium

General Statistics

Total Number of Observations Number of Distinct Observations

Number of Missing Observations

Minimum Mean

Maximum Median

SD Std. Error of Mean

Coefficient of Variation Skewness

Normal GOF Test

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Data Not Normal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Data appear Normal at 5% Significance Level

Data appear Approximate Normal at 5% Significance Level

Assuming Normal Distribution

   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL    95% Adjusted-CLT UCL (Chen-1995)

   95% Modified-t UCL (Johnson-1978)

Gamma GOF Test

A-D Test Statistic Anderson-Darling Gamma GOF Test

5% A-D Critical Value Detected data appear Gamma Distributed at 5% Significance Level

K-S Test Statistic Kolmogrov-Smirnoff Gamma GOF Test

5% K-S Critical Value Detected data appear Gamma Distributed at 5% Significance Level

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Approximate Chi Square Value (0.05)

Adjusted Level of Significance Adjusted Chi Square Value

Assuming Gamma Distribution

   95% Approximate Gamma UCL (use when n>=50))    95% Adjusted Gamma UCL (use when n<50)

Lognormal GOF Test

Shapiro Wilk Test Statistic Shapiro Wilk Lognormal GOF Test

5% Shapiro Wilk Critical Value Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic Lilliefors Lognormal GOF Test



2146

2147

2148

2149

2150

2151

2152

2153

2154

2155

2156

2157

2158

2159

2160

2161

2162

2163

2164

2165

2166

2167

2168

2169

2170

2171

2172

2173

2174

2175

2176

2177

2178

2179

2180

2181

2182

2183

2184

2185

2186

2187

2188

2189

2190

2191

2192

2193

2194

2195

2196

2197

2198

2199

2200

A B C D E F G H I J K L
      0.177

     0.0953       2.053

      3.114       0.847

     16.62      17.09

     19.87      23.73

     31.32

     12.73      12.82

     12.62      13.11

     12.68      12.72

     12.75

     14.65      16.58

     19.25      24.5

     12.82

     25      25

      0

     14.4      54.8

   252      35.1

     52.3      10.46

      0.954       2.625

      0.687

      0.918

      0.242

      0.177

     72.7      77.87

     73.61

5% Lilliefors Critical Value Data appear Lognormal at 5% Significance Level

Data appear Lognormal at 5% Significance Level

Lognormal Statistics

Minimum of Logged Data Mean of logged Data

Maximum of Logged Data SD of logged Data

Assuming Lognormal Distribution

   95% H-UCL    90% Chebyshev (MVUE) UCL

   95% Chebyshev (MVUE) UCL  97.5% Chebyshev (MVUE) UCL

   99% Chebyshev (MVUE) UCL

Nonparametric Distribution Free UCL Statistics

Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

   95% CLT UCL    95% Jackknife UCL

   95% Standard Bootstrap UCL    95% Bootstrap-t UCL

   95% Hall's Bootstrap UCL    95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL

   90% Chebyshev(Mean, Sd) UCL    95% Chebyshev(Mean, Sd) UCL

 97.5% Chebyshev(Mean, Sd) UCL    99% Chebyshev(Mean, Sd) UCL

Suggested UCL to Use

95% Student's-t UCL

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

For additional insight the user may want to consult a statistician.

Zinc

General Statistics

Total Number of Observations Number of Distinct Observations

Number of Missing Observations

Minimum Mean

Maximum Median

SD Std. Error of Mean

Coefficient of Variation Skewness

Normal GOF Test

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Data Not Normal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Data Not Normal at 5% Significance Level

Data Not Normal at 5% Significance Level

Assuming Normal Distribution

   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL    95% Adjusted-CLT UCL (Chen-1995)

   95% Modified-t UCL (Johnson-1978)

Gamma GOF Test



2201

2202

2203

2204

2205

2206

2207

2208

2209

2210

2211

2212

2213

2214

2215

2216

2217

2218

2219

2220

2221

2222

2223

2224

2225

2226

2227

2228

2229

2230

2231

2232

2233

2234

2235

2236

2237

2238

2239

2240

2241

2242

2243

2244

2245

2246

2247

2248

2249

2250

2251

2252

A B C D E F G H I J K L
      1.12

      0.757

      0.219

      0.177

      1.929       1.724

     28.41      31.78

     96.45      86.2

     54.8      41.73

     65.8

     0.0395      64.59

     71.79      73.14

      0.938

      0.918

      0.181

      0.177

      2.667       3.723

      5.529       0.708

     72.54      76.52

     87.39    102.5

   132.1

     72.01      72.7

     71.57      86.29

     93.14      72.24

     78.65

     86.18    100.4

   120.1    158.9

   100.4

A-D Test Statistic Anderson-Darling Gamma GOF Test

5% A-D Critical Value Data Not Gamma Distributed at 5% Significance Level

K-S Test Statistic Kolmogrov-Smirnoff Gamma GOF Test

5% K-S Critical Value Data Not Gamma Distributed at 5% Significance Level

Data Not Gamma Distributed at 5% Significance Level

Gamma Statistics

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Approximate Chi Square Value (0.05)

Adjusted Level of Significance Adjusted Chi Square Value

Assuming Gamma Distribution

   95% Approximate Gamma UCL (use when n>=50))    95% Adjusted Gamma UCL (use when n<50)

Lognormal GOF Test

Shapiro Wilk Test Statistic Shapiro Wilk Lognormal GOF Test

5% Shapiro Wilk Critical Value Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic Lilliefors Lognormal GOF Test

5% Lilliefors Critical Value Data Not Lognormal at 5% Significance Level

Data appear Approximate Lognormal at 5% Significance Level

Lognormal Statistics

Minimum of Logged Data Mean of logged Data

Maximum of Logged Data SD of logged Data

Assuming Lognormal Distribution

   95% H-UCL    90% Chebyshev (MVUE) UCL

   95% Chebyshev (MVUE) UCL  97.5% Chebyshev (MVUE) UCL

   99% Chebyshev (MVUE) UCL

Nonparametric Distribution Free UCL Statistics

Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

   95% CLT UCL    95% Jackknife UCL

   95% Standard Bootstrap UCL    95% Bootstrap-t UCL

   95% Hall's Bootstrap UCL    95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL

   90% Chebyshev(Mean, Sd) UCL    95% Chebyshev(Mean, Sd) UCL

 97.5% Chebyshev(Mean, Sd) UCL    99% Chebyshev(Mean, Sd) UCL

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

For additional insight the user may want to consult a statistician.

Suggested UCL to Use

95% Chebyshev (Mean, Sd) UCL

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.
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A B C D E F G H I J K L

     18      18

      0

  2200   5150

 11700   4175

  2575    606.9

      0.5       1.38

      0.86

      0.897

      0.189

      0.209

  6206   6359

  6239

      0.468

      0.743

      0.158

      0.204

      5.098       4.286

  1010   1202

   183.5    154.3

  5150   2488

   126.6

     0.0357    124.2

  6278   6399

      0.965

      0.897

      0.131

      0.209

UCL Statistics for Data Sets with Non-Detects

User Selected Options

Date/Time of Computation   2/5/2015 10:48:45 AM

From File   ProUCLinput_16-026(e)_0-1.xls

Full Precision   OFF

Confidence Coefficient   95%

Number of Bootstrap Operations   2000

Aluminum

General Statistics

Total Number of Observations Number of Distinct Observations

Number of Missing Observations

Minimum Mean

Maximum Median

SD Std. Error of Mean

Coefficient of Variation Skewness

Normal GOF Test

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Data Not Normal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Data appear Normal at 5% Significance Level

Data appear Approximate Normal at 5% Significance Level

Assuming Normal Distribution

   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL    95% Adjusted-CLT UCL (Chen-1995)

   95% Modified-t UCL (Johnson-1978)

Gamma GOF Test

A-D Test Statistic Anderson-Darling Gamma GOF Test

5% A-D Critical Value Detected data appear Gamma Distributed at 5% Significance Level

K-S Test Statistic Kolmogrov-Smirnoff Gamma GOF Test

5% K-S Critical Value Detected data appear Gamma Distributed at 5% Significance Level

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Approximate Chi Square Value (0.05)

Adjusted Level of Significance Adjusted Chi Square Value

Assuming Gamma Distribution

   95% Approximate Gamma UCL (use when n>=50))    95% Adjusted Gamma UCL (use when n<50)

Lognormal GOF Test

Shapiro Wilk Test Statistic Shapiro Wilk Lognormal GOF Test

5% Shapiro Wilk Critical Value Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic Lilliefors Lognormal GOF Test

5% Lilliefors Critical Value Data appear Lognormal at 5% Significance Level



56

57

58

59

60

61

62

63

64

65

66

67

68

69

70

71

72

73

74

75

76

77

78

79

80

81

82

83

84

85

86

87

88

89

90

91

92

93

94

95

96

97

98

99

100

101

102

103

104

105

106

107

108

109

110

A B C D E F G H I J K L

      7.696       8.445

      9.367       0.451

  6392   6797

  7557   8611

 10683

  6148   6206

  6106   6531

  6784   6124

  6383

  6971   7795

  8940  11188

  6206

     14       9

      5       9

      5       4

      0.167      0.09

      0.236       0.5

8.2270E-4      64.29%

      0.197      0.0287

      0.202       0.145

      0.266     -1.357

    -1.632       0.145

      0.928

      0.762

      0.219

      0.396

      0.144      0.02

     0.0566       0.178

      0.179       0.175

Data appear Lognormal at 5% Significance Level

Lognormal Statistics

Minimum of Logged Data Mean of logged Data

Maximum of Logged Data SD of logged Data

Assuming Lognormal Distribution

   95% H-UCL    90% Chebyshev (MVUE) UCL

   95% Chebyshev (MVUE) UCL  97.5% Chebyshev (MVUE) UCL

   99% Chebyshev (MVUE) UCL

Nonparametric Distribution Free UCL Statistics

Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

   95% CLT UCL    95% Jackknife UCL

   95% Standard Bootstrap UCL    95% Bootstrap-t UCL

   95% Hall's Bootstrap UCL    95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL

   90% Chebyshev(Mean, Sd) UCL    95% Chebyshev(Mean, Sd) UCL

 97.5% Chebyshev(Mean, Sd) UCL    99% Chebyshev(Mean, Sd) UCL

Suggested UCL to Use

95% Student's-t UCL

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

For additional insight the user may want to consult a statistician.

Amino-2,6-dinitrotoluene[4-]

General Statistics

Total Number of Observations Number of Distinct Observations

Number of Detects Number of Non-Detects

Number of Distinct Detects Number of Distinct Non-Detects

Minimum Detect Minimum Non-Detect

Maximum Detect Maximum Non-Detect

Variance Detects Percent Non-Detects

Mean Detects SD Detects

Median Detects CV Detects

Skewness Detects Kurtosis Detects

Mean of Logged Detects SD of Logged Detects

Normal GOF Test on Detects Only

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Detected Data appear Normal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Detected Data appear Normal at 5% Significance Level

Detected Data appear Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs

Mean Standard Error of Mean

SD    95% KM (BCA) UCL

95% KM (t) UCL 95% KM (Percentile Bootstrap) UCL
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      0.177       0.162

      0.204       0.231

      0.269       0.343

      0.317

      0.678

      0.248

      0.357

     59.37      23.88

    0.00332     0.00826

   593.7    238.8

      0.197      0.0404

      6.44    180.3

   150.3    146.6

      0.172       0.177

      0.101       0.156

      0.236       0.153

     0.0446       0.286

     13.17      10.4

     0.0118      0.015

   368.8    291.1

      0.156      0.0483

     0.0312

   252.6    247.8

      0.18       0.183

      0.925

      0.762

      0.222

      0.396

      0.161     -1.853

     0.0392       0.239

      0.18       0.177

      0.179       0.181

      0.182

    -2.02       0.179

      0.399       1.983

   95% KM (z) UCL    95% KM Bootstrap t UCL

90% KM Chebyshev UCL 95% KM Chebyshev UCL

97.5% KM Chebyshev UCL 99% KM Chebyshev UCL

Gamma GOF Tests on Detected Observations Only

A-D Test Statistic Anderson-Darling GOF Test

5% A-D Critical Value Detected data appear Gamma Distributed at 5% Significance Level

K-S Test Statistic Kolmogrov-Smirnoff GOF

5% K-S Critical Value Detected data appear Gamma Distributed at 5% Significance Level

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Gamma Kaplan-Meier (KM) Statistics

k hat (KM) nu hat (KM)

Approximate Chi Square Value (180.32, α) Adjusted Chi Square Value (180.32, β)

   95% Gamma Approximate KM-UCL (use when n>=50)    95% Gamma Adjusted KM-UCL (use when n<50)

Gamma ROS Statistics using Imputed  Non-Detects

GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1

For such situations, GROS method tends to yield inflated values of UCLs and BTVs

For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates

Minimum Mean

Maximum Median

SD CV

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Adjusted Level of Significance (β)

Approximate Chi Square Value (291.12, α) Adjusted Chi Square Value (291.12, β)

   95% Gamma Approximate UCL (use when n>=50)    95% Gamma Adjusted UCL (use when n<50)

Lognormal GOF Test on Detected Observations Only

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Detected Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Detected Data appear Lognormal at 5% Significance Level

Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects

Mean in Original Scale Mean in Log Scale

SD in Original Scale SD in Log Scale

   95% t UCL (assumes normality of ROS data)    95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL    95% Bootstrap t UCL

   95% H-UCL (Log ROS)

UCLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distributed

KM Mean (logged)    95% H-UCL (KM -Log)

KM SD (logged)    95% Critical H Value (KM-Log)
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      0.141

      0.158     -2.082

     0.0911       0.789

      0.201       0.292

      0.179       0.175

     18      17

     16       2

     15       2

      0.847       1.17

      3.89       1.2

      0.531      11.11%

      2.074       0.729

      2.085       0.351

      0.742       1.604

      0.669       0.368

      0.951

      0.887

      0.14

      0.222

      1.944       0.186

      0.761       2.283

      2.267       2.253

      2.249       2.295

      2.501       2.753

      3.103       3.791

      0.304

      0.74

      0.157

      0.215

KM Standard Error of Mean (logged)

DL/2 Statistics

DL/2 Normal DL/2 Log-Transformed

Mean in Original Scale Mean in Log Scale

SD in Original Scale SD in Log Scale

   95% t UCL (Assumes normality)    95% H-Stat UCL

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics

Detected Data appear Normal Distributed at 5% Significance Level

Suggested UCL to Use

95% KM (t) UCL 95% KM (Percentile Bootstrap) UCL

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

Arsenic

General Statistics

Total Number of Observations Number of Distinct Observations

Number of Detects Number of Non-Detects

Number of Distinct Detects Number of Distinct Non-Detects

Minimum Detect Minimum Non-Detect

Maximum Detect Maximum Non-Detect

Variance Detects Percent Non-Detects

Mean Detects SD Detects

Median Detects CV Detects

Skewness Detects Kurtosis Detects

Mean of Logged Detects SD of Logged Detects

Normal GOF Test on Detects Only

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Detected Data appear Normal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Detected Data appear Normal at 5% Significance Level

Detected Data appear Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs

Mean Standard Error of Mean

SD    95% KM (BCA) UCL

95% KM (t) UCL 95% KM (Percentile Bootstrap) UCL

   95% KM (z) UCL    95% KM Bootstrap t UCL

90% KM Chebyshev UCL 95% KM Chebyshev UCL

97.5% KM Chebyshev UCL 99% KM Chebyshev UCL

Gamma GOF Tests on Detected Observations Only

A-D Test Statistic Anderson-Darling GOF Test

5% A-D Critical Value Detected data appear Gamma Distributed at 5% Significance Level

K-S Test Statistic Kolmogrov-Smirnoff GOF

5% K-S Critical Value Detected data appear Gamma Distributed at 5% Significance Level

Detected data appear Gamma Distributed at 5% Significance Level
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      8.486       6.936

      0.244       0.299

   271.5    222

      2.074       0.788

      6.523    234.8

   200.4    197.3

      2.279       2.314

      0.847       1.947

      3.89       2.06

      0.779       0.4

      6.43       5.396

      0.303       0.361

   231.5    194.2

      1.947       0.838

     0.0357

   163    160.3

      2.32       2.36

      0.962

      0.887

      0.177

      0.222

      1.956       0.596

      0.766       0.406

      2.27       2.245

      2.269       2.302

      2.386

      0.583       2.38

      0.418       1.946

      0.102

      1.91       0.537

      0.835       0.518

      2.252       2.527

Gamma Statistics on Detected Data Only

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Gamma Kaplan-Meier (KM) Statistics

k hat (KM) nu hat (KM)

Approximate Chi Square Value (234.83, α) Adjusted Chi Square Value (234.83, β)

   95% Gamma Approximate KM-UCL (use when n>=50)    95% Gamma Adjusted KM-UCL (use when n<50)

Gamma ROS Statistics using Imputed  Non-Detects

GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1

For such situations, GROS method tends to yield inflated values of UCLs and BTVs

For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates

Minimum Mean

Maximum Median

SD CV

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Adjusted Level of Significance (β)

Approximate Chi Square Value (194.24, α) Adjusted Chi Square Value (194.24, β)

   95% Gamma Approximate UCL (use when n>=50)    95% Gamma Adjusted UCL (use when n<50)

Lognormal GOF Test on Detected Observations Only

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Detected Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Detected Data appear Lognormal at 5% Significance Level

Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects

Mean in Original Scale Mean in Log Scale

SD in Original Scale SD in Log Scale

   95% t UCL (assumes normality of ROS data)    95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL    95% Bootstrap t UCL

   95% H-UCL (Log ROS)

UCLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distributed

KM Mean (logged)    95% H-UCL (KM -Log)

KM SD (logged)    95% Critical H Value (KM-Log)

KM Standard Error of Mean (logged)

DL/2 Statistics

DL/2 Normal DL/2 Log-Transformed

Mean in Original Scale Mean in Log Scale

SD in Original Scale SD in Log Scale

   95% t UCL (Assumes normality)    95% H-Stat UCL

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics
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315

316

317

318

319

320

321

322

323

324

325

326

327

328

329

330

A B C D E F G H I J K L

      2.267       2.253

     18      18

      0

     43.6    369.4

  1250    193.5

   371.1      87.47

      1.005       1.383

      0.782

      0.897

      0.283

      0.209

   521.6    543.8

   526.4

      0.689

      0.761

      0.192

      0.208

      1.248       1.077

   296    343

     44.93      38.78

   369.4    356

     25.51

     0.0357      24.48

   561.5    585.1

      0.954

      0.897

      0.131

Detected Data appear Normal Distributed at 5% Significance Level

Suggested UCL to Use

95% KM (t) UCL 95% KM (Percentile Bootstrap) UCL

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

Barium

General Statistics

Total Number of Observations Number of Distinct Observations

Number of Missing Observations

Minimum Mean

Maximum Median

SD Std. Error of Mean

Coefficient of Variation Skewness

Normal GOF Test

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Data Not Normal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Data Not Normal at 5% Significance Level

Data Not Normal at 5% Significance Level

Assuming Normal Distribution

   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL    95% Adjusted-CLT UCL (Chen-1995)

   95% Modified-t UCL (Johnson-1978)

Gamma GOF Test

A-D Test Statistic Anderson-Darling Gamma GOF Test

5% A-D Critical Value Detected data appear Gamma Distributed at 5% Significance Level

K-S Test Statistic Kolmogrov-Smirnoff Gamma GOF Test

5% K-S Critical Value Detected data appear Gamma Distributed at 5% Significance Level

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Approximate Chi Square Value (0.05)

Adjusted Level of Significance Adjusted Chi Square Value

Assuming Gamma Distribution

   95% Approximate Gamma UCL (use when n>=50)    95% Adjusted Gamma UCL (use when n<50)

Lognormal GOF Test

Shapiro Wilk Test Statistic Shapiro Wilk Lognormal GOF Test

5% Shapiro Wilk Critical Value Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic Lilliefors Lognormal GOF Test
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368

369

370

371

372

373

374

375

376

377

378

379

380

381

382

383

384

385

A B C D E F G H I J K L
      0.209

      3.775       5.461

      7.131       0.985

   713.6    651.8

   780.4    958.8

  1309

   513.3    521.6

   507.5    561.2

   528.7    513.3

   538.7

   631.8    750.7

   915.7   1240

   585.1

     18      18

      6      12

      6      12

     0.0237      0.037

      0.48       0.69

     0.0273      66.67%

      0.17       0.165

      0.128       0.972

      1.666       3.073

    -2.182       1.042

      0.841

      0.788

      0.261

      0.362

     0.0812      0.0311

      0.114       0.152

5% Lilliefors Critical Value Data appear Lognormal at 5% Significance Level

Data appear Lognormal at 5% Significance Level

Lognormal Statistics

Minimum of Logged Data Mean of logged Data

Maximum of Logged Data SD of logged Data

Assuming Lognormal Distribution

   95% H-UCL    90% Chebyshev (MVUE) UCL

   95% Chebyshev (MVUE) UCL  97.5% Chebyshev (MVUE) UCL

   99% Chebyshev (MVUE) UCL

Nonparametric Distribution Free UCL Statistics

Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

   95% CLT UCL    95% Jackknife UCL

   95% Standard Bootstrap UCL    95% Bootstrap-t UCL

   95% Hall's Bootstrap UCL    95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL

   90% Chebyshev(Mean, Sd) UCL    95% Chebyshev(Mean, Sd) UCL

 97.5% Chebyshev(Mean, Sd) UCL    99% Chebyshev(Mean, Sd) UCL

Suggested UCL to Use

95% Adjusted Gamma UCL

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

For additional insight the user may want to consult a statistician.

Benzo(a)anthracene

General Statistics

Total Number of Observations Number of Distinct Observations

Number of Detects Number of Non-Detects

Number of Distinct Detects Number of Distinct Non-Detects

Minimum Detect Minimum Non-Detect

Maximum Detect Maximum Non-Detect

Variance Detects Percent Non-Detects

Mean Detects SD Detects

Median Detects CV Detects

Skewness Detects Kurtosis Detects

Mean of Logged Detects SD of Logged Detects

Normal GOF Test on Detects Only

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Detected Data appear Normal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Detected Data appear Normal at 5% Significance Level

Detected Data appear Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs

Mean Standard Error of Mean

SD    95% KM (BCA) UCL
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426

427

428

429

430

431

432

433

434

435

436

437

438

439

440

A B C D E F G H I J K L
      0.135       0.136

      0.132       0.175

      0.175       0.217

      0.276       0.391

      0.177

      0.71

      0.148

      0.338

      1.366       0.794

      0.124       0.214

     16.39       9.529

      0.17       0.191

      0.507      18.27

      9.583       8.983

      0.155       0.165

     0.01      0.0633

      0.48      0.01

      0.118       1.872

      0.596       0.534

      0.106       0.118

     21.47      19.22

     0.0633      0.0866

     0.0357

     10.28       9.657

      0.118       0.126

      0.993

      0.788

      0.131

      0.362

     0.0743     -3.169

      0.114       0.937

      0.121       0.124

      0.152       0.189

      0.116

    -3.098       0.13

95% KM (t) UCL 95% KM (Percentile Bootstrap) UCL

   95% KM (z) UCL    95% KM Bootstrap t UCL

90% KM Chebyshev UCL 95% KM Chebyshev UCL

97.5% KM Chebyshev UCL 99% KM Chebyshev UCL

Gamma GOF Tests on Detected Observations Only

A-D Test Statistic Anderson-Darling GOF Test

5% A-D Critical Value Detected data appear Gamma Distributed at 5% Significance Level

K-S Test Statistic Kolmogrov-Smirnoff GOF

5% K-S Critical Value Detected data appear Gamma Distributed at 5% Significance Level

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Gamma Kaplan-Meier (KM) Statistics

k hat (KM) nu hat (KM)

Approximate Chi Square Value (18.27, α) Adjusted Chi Square Value (18.27, β)

   95% Gamma Approximate KM-UCL (use when n>=50)    95% Gamma Adjusted KM-UCL (use when n<50)

Gamma ROS Statistics using Imputed  Non-Detects

GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1

For such situations, GROS method tends to yield inflated values of UCLs and BTVs

For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates

Minimum Mean

Maximum Median

SD CV

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Adjusted Level of Significance (β)

Approximate Chi Square Value (19.22, α) Adjusted Chi Square Value (19.22, β)

   95% Gamma Approximate UCL (use when n>=50)    95% Gamma Adjusted UCL (use when n<50)

Lognormal GOF Test on Detected Observations Only

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Detected Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Detected Data appear Lognormal at 5% Significance Level

Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects

Mean in Original Scale Mean in Log Scale

SD in Original Scale SD in Log Scale

   95% t UCL (assumes normality of ROS data)    95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL    95% Bootstrap t UCL

   95% H-UCL (Log ROS)

UCLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distributed

KM Mean (logged)    95% H-UCL (KM -Log)
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A B C D E F G H I J K L
      0.959       2.578

      0.273

      0.118     -2.758

      0.132       1.177

      0.173       0.291

      0.135       0.136

     18      18

      7      11

      7      11

     0.0322      0.037

      0.47       0.69

     0.0233      61.11%

      0.166       0.153

      0.12       0.92

      1.542       2.468

    -2.155       0.932

      0.843

      0.803

      0.194

      0.335

     0.094      0.0306

      0.113       0.151

      0.147       0.141

      0.144       0.184

      0.186       0.227

      0.285       0.399

      0.246

      0.721

      0.205

      0.317

KM SD (logged)    95% Critical H Value (KM-Log)

KM Standard Error of Mean (logged)

DL/2 Statistics

DL/2 Normal DL/2 Log-Transformed

Mean in Original Scale Mean in Log Scale

SD in Original Scale SD in Log Scale

   95% t UCL (Assumes normality)    95% H-Stat UCL

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics

Detected Data appear Normal Distributed at 5% Significance Level

Suggested UCL to Use

95% KM (t) UCL 95% KM (Percentile Bootstrap) UCL

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

Benzo(a)pyrene

General Statistics

Total Number of Observations Number of Distinct Observations

Number of Detects Number of Non-Detects

Number of Distinct Detects Number of Distinct Non-Detects

Minimum Detect Minimum Non-Detect

Maximum Detect Maximum Non-Detect

Variance Detects Percent Non-Detects

Mean Detects SD Detects

Median Detects CV Detects

Skewness Detects Kurtosis Detects

Mean of Logged Detects SD of Logged Detects

Normal GOF Test on Detects Only

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Detected Data appear Normal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Detected Data appear Normal at 5% Significance Level

Detected Data appear Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs

Mean Standard Error of Mean

SD    95% KM (BCA) UCL

95% KM (t) UCL 95% KM (Percentile Bootstrap) UCL

   95% KM (z) UCL    95% KM Bootstrap t UCL

90% KM Chebyshev UCL 95% KM Chebyshev UCL

97.5% KM Chebyshev UCL 99% KM Chebyshev UCL

Gamma GOF Tests on Detected Observations Only

A-D Test Statistic Anderson-Darling GOF Test

5% A-D Critical Value Detected data appear Gamma Distributed at 5% Significance Level

K-S Test Statistic Kolmogrov-Smirnoff GOF

5% K-S Critical Value Detected data appear Gamma Distributed at 5% Significance Level
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531

532
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535

536

537
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539

540

541

542

543

544

545

546

547

548

549

550

A B C D E F G H I J K L

      1.54       0.975

      0.108       0.17

     21.56      13.65

      0.166       0.168

      0.693      24.95

     14.57      13.81

      0.161       0.17

     0.01      0.073

      0.47      0.0182

      0.119       1.625

      0.69       0.612

      0.106       0.119

     24.83      22.02

     0.073      0.0933

     0.0357

     12.35      11.66

      0.13       0.138

      0.972

      0.803

      0.177

      0.335

     0.0847     -2.948

      0.113       0.885

      0.131       0.133

      0.155       0.203

      0.132

    -2.823       0.143

      0.858       2.438

      0.241

      0.126     -2.675

      0.132       1.181

      0.18       0.318

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Gamma Kaplan-Meier (KM) Statistics

k hat (KM) nu hat (KM)

Approximate Chi Square Value (24.95, α) Adjusted Chi Square Value (24.95, β)

   95% Gamma Approximate KM-UCL (use when n>=50)    95% Gamma Adjusted KM-UCL (use when n<50)

Gamma ROS Statistics using Imputed  Non-Detects

GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1

For such situations, GROS method tends to yield inflated values of UCLs and BTVs

For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates

Minimum Mean

Maximum Median

SD CV

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Adjusted Level of Significance (β)

Approximate Chi Square Value (22.02, α) Adjusted Chi Square Value (22.02, β)

   95% Gamma Approximate UCL (use when n>=50)    95% Gamma Adjusted UCL (use when n<50)

Lognormal GOF Test on Detected Observations Only

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Detected Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Detected Data appear Lognormal at 5% Significance Level

Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects

Mean in Original Scale Mean in Log Scale

SD in Original Scale SD in Log Scale

   95% t UCL (assumes normality of ROS data)    95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL    95% Bootstrap t UCL

   95% H-UCL (Log ROS)

UCLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distributed

KM Mean (logged)    95% H-UCL (KM -Log)

KM SD (logged)    95% Critical H Value (KM-Log)

KM Standard Error of Mean (logged)

DL/2 Statistics

DL/2 Normal DL/2 Log-Transformed

Mean in Original Scale Mean in Log Scale

SD in Original Scale SD in Log Scale

   95% t UCL (Assumes normality)    95% H-Stat UCL

DL/2 is not a recommended method, provided for comparisons and historical reasons
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577
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604

605
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      0.147       0.141

     18      18

      8      10

      8      10

     0.0504      0.037

      0.59       0.69

     0.0343      55.56%

      0.209       0.185

      0.141       0.884

      1.546       1.811

    -1.866       0.816

      0.808

      0.818

      0.292

      0.313

      0.125      0.0393

      0.148       0.188

      0.193       0.195

      0.19       0.275

      0.243       0.296

      0.37       0.516

      0.393

      0.726

      0.226

      0.298

      1.8       1.208

      0.116       0.173

     28.8      19.34

      0.209       0.191

      0.718      25.85

Nonparametric Distribution Free UCL Statistics

Detected Data appear Normal Distributed at 5% Significance Level

Suggested UCL to Use

95% KM (t) UCL 95% KM (Percentile Bootstrap) UCL

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

Benzo(b)fluoranthene

General Statistics

Total Number of Observations Number of Distinct Observations

Number of Detects Number of Non-Detects

Number of Distinct Detects Number of Distinct Non-Detects

Minimum Detect Minimum Non-Detect

Maximum Detect Maximum Non-Detect

Variance Detects Percent Non-Detects

Mean Detects SD Detects

Median Detects CV Detects

Skewness Detects Kurtosis Detects

Mean of Logged Detects SD of Logged Detects

Normal GOF Test on Detects Only

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Detected Data Not Normal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Detected Data appear Normal at 5% Significance Level

Detected Data appear Approximate Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs

Mean Standard Error of Mean

SD    95% KM (BCA) UCL

95% KM (t) UCL 95% KM (Percentile Bootstrap) UCL

   95% KM (z) UCL    95% KM Bootstrap t UCL

90% KM Chebyshev UCL 95% KM Chebyshev UCL

97.5% KM Chebyshev UCL 99% KM Chebyshev UCL

Gamma GOF Tests on Detected Observations Only

A-D Test Statistic Anderson-Darling GOF Test

5% A-D Critical Value Detected data appear Gamma Distributed at 5% Significance Level

K-S Test Statistic Kolmogrov-Smirnoff GOF

5% K-S Critical Value Detected data appear Gamma Distributed at 5% Significance Level

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Gamma Kaplan-Meier (KM) Statistics

k hat (KM) nu hat (KM)
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A B C D E F G H I J K L
     15.27      14.49

      0.212       0.223

     0.01      0.099

      0.59      0.0135

      0.156       1.579

      0.592       0.53

      0.167       0.187

     21.31      19.09

     0.099       0.136

     0.0357

     10.19       9.565

      0.186       0.198

      0.955

      0.818

      0.195

      0.313

      0.11     -2.81

      0.15       1.063

      0.172       0.167

      0.193       0.256

      0.214

    -2.551       0.198

      0.891       2.483

      0.242

      0.144     -2.575

      0.159       1.22

      0.209       0.386

      0.193       0.195

Approximate Chi Square Value (25.85, α) Adjusted Chi Square Value (25.85, β)

   95% Gamma Approximate KM-UCL (use when n>=50)    95% Gamma Adjusted KM-UCL (use when n<50)

Gamma ROS Statistics using Imputed  Non-Detects

GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1

For such situations, GROS method tends to yield inflated values of UCLs and BTVs

For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates

Minimum Mean

Maximum Median

SD CV

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Adjusted Level of Significance (β)

Approximate Chi Square Value (19.09, α) Adjusted Chi Square Value (19.09, β)

   95% Gamma Approximate UCL (use when n>=50)    95% Gamma Adjusted UCL (use when n<50)

Lognormal GOF Test on Detected Observations Only

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Detected Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Detected Data appear Lognormal at 5% Significance Level

Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects

Mean in Original Scale Mean in Log Scale

SD in Original Scale SD in Log Scale

   95% t UCL (assumes normality of ROS data)    95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL    95% Bootstrap t UCL

   95% H-UCL (Log ROS)

UCLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distributed

KM Mean (logged)    95% H-UCL (KM -Log)

KM SD (logged)    95% Critical H Value (KM-Log)

KM Standard Error of Mean (logged)

DL/2 Statistics

DL/2 Normal DL/2 Log-Transformed

Mean in Original Scale Mean in Log Scale

SD in Original Scale SD in Log Scale

   95% t UCL (Assumes normality)    95% H-Stat UCL

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics

Detected Data appear Approximate Normal Distributed at 5% Significance Level

Suggested UCL to Use

95% KM (t) UCL 95% KM (Percentile Bootstrap) UCL

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.
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     18      18

      5      13

      5      13

     0.0193      0.037

      0.24       0.69

    0.00747      72.22%

      0.106      0.0864

      0.11       0.815

      0.952       0.869

    -2.578       0.99

      0.919

      0.762

      0.236

      0.396

     0.0564      0.0212

     0.0654       0.102

     0.0932      0.0939

     0.0912      0.0991

      0.12       0.149

      0.189       0.267

      0.247

      0.686

      0.221

      0.361

      1.64       0.789

     0.0647       0.134

     16.4       7.892

      0.106       0.119

      0.744      26.77

     15.97      15.17

     0.0945      0.0995

     0.01      0.0417

      0.24      0.0251

Benzo(g,h,i)perylene

General Statistics

Total Number of Observations Number of Distinct Observations

Number of Detects Number of Non-Detects

Number of Distinct Detects Number of Distinct Non-Detects

Minimum Detect Minimum Non-Detect

Maximum Detect Maximum Non-Detect

Variance Detects Percent Non-Detects

Mean Detects SD Detects

Median Detects CV Detects

Skewness Detects Kurtosis Detects

Mean of Logged Detects SD of Logged Detects

Normal GOF Test on Detects Only

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Detected Data appear Normal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Detected Data appear Normal at 5% Significance Level

Detected Data appear Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs

Mean Standard Error of Mean

SD    95% KM (BCA) UCL

95% KM (t) UCL 95% KM (Percentile Bootstrap) UCL

   95% KM (z) UCL    95% KM Bootstrap t UCL

90% KM Chebyshev UCL 95% KM Chebyshev UCL

97.5% KM Chebyshev UCL 99% KM Chebyshev UCL

Gamma GOF Tests on Detected Observations Only

A-D Test Statistic Anderson-Darling GOF Test

5% A-D Critical Value Detected data appear Gamma Distributed at 5% Significance Level

K-S Test Statistic Kolmogrov-Smirnoff GOF

5% K-S Critical Value Detected data appear Gamma Distributed at 5% Significance Level

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Gamma Kaplan-Meier (KM) Statistics

k hat (KM) nu hat (KM)

Approximate Chi Square Value (26.77, α) Adjusted Chi Square Value (26.77, β)

   95% Gamma Approximate KM-UCL (use when n>=50)    95% Gamma Adjusted KM-UCL (use when n<50)

Gamma ROS Statistics using Imputed  Non-Detects

GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1

For such situations, GROS method tends to yield inflated values of UCLs and BTVs

For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates

Minimum Mean

Maximum Median
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     0.0591       1.415

      1.029       0.895

     0.0405      0.0466

     37.06      32.22

     0.0417      0.0441

     0.0357

     20.24      19.34

     0.0664      0.0695

      0.953

      0.762

      0.246

      0.396

     0.047     -3.427

     0.0567       0.762

     0.0703      0.071

     0.0805      0.0962

     0.0666

    -3.346      0.0875

      0.877       2.465

      0.289

      0.113     -2.732

      0.105       1.159

      0.156       0.286

     0.0932      0.0939

     18      18

      0

   653   1466

  2820   1400

   496.9    117.1

SD CV

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Adjusted Level of Significance (β)

Approximate Chi Square Value (32.22, α) Adjusted Chi Square Value (32.22, β)

   95% Gamma Approximate UCL (use when n>=50)    95% Gamma Adjusted UCL (use when n<50)

Lognormal GOF Test on Detected Observations Only

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Detected Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Detected Data appear Lognormal at 5% Significance Level

Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects

Mean in Original Scale Mean in Log Scale

SD in Original Scale SD in Log Scale

   95% t UCL (assumes normality of ROS data)    95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL    95% Bootstrap t UCL

   95% H-UCL (Log ROS)

UCLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distributed

KM Mean (logged)    95% H-UCL (KM -Log)

KM SD (logged)    95% Critical H Value (KM-Log)

KM Standard Error of Mean (logged)

DL/2 Statistics

DL/2 Normal DL/2 Log-Transformed

Mean in Original Scale Mean in Log Scale

SD in Original Scale SD in Log Scale

   95% t UCL (Assumes normality)    95% H-Stat UCL

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics

Detected Data appear Normal Distributed at 5% Significance Level

Suggested UCL to Use

95% KM (t) UCL 95% KM (Percentile Bootstrap) UCL

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

Calcium

General Statistics

Total Number of Observations Number of Distinct Observations

Number of Missing Observations

Minimum Mean

Maximum Median

SD Std. Error of Mean



771

772

773

774

775

776

777

778

779

780

781

782

783

784

785

786

787
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789

790

791

792

793

794

795

796

797

798

799

800

801

802

803

804

805

806

807

808

809

810
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      0.339       1.163

      0.92

      0.897

      0.153

      0.209

  1670   1693

  1675

      0.284

      0.739

      0.12

      0.203

      9.942       8.322

   147.5    176.2

   357.9    299.6

  1466    508.3

   260.5

     0.0357    257

  1686   1709

      0.973

      0.897

      0.117

      0.209

      6.482       7.239

      7.944       0.329

  1708   1813

  1970   2188

  2617

  1659   1670

  1650   1728

  1792   1668

Coefficient of Variation Skewness

Normal GOF Test

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Data appear Normal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Data appear Normal at 5% Significance Level

Data appear Normal at 5% Significance Level

Assuming Normal Distribution

   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL    95% Adjusted-CLT UCL (Chen-1995)

   95% Modified-t UCL (Johnson-1978)

Gamma GOF Test

A-D Test Statistic Anderson-Darling Gamma GOF Test

5% A-D Critical Value Detected data appear Gamma Distributed at 5% Significance Level

K-S Test Statistic Kolmogrov-Smirnoff Gamma GOF Test

5% K-S Critical Value Detected data appear Gamma Distributed at 5% Significance Level

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Approximate Chi Square Value (0.05)

Adjusted Level of Significance Adjusted Chi Square Value

Assuming Gamma Distribution

   95% Approximate Gamma UCL (use when n>=50))    95% Adjusted Gamma UCL (use when n<50)

Lognormal GOF Test

Shapiro Wilk Test Statistic Shapiro Wilk Lognormal GOF Test

5% Shapiro Wilk Critical Value Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic Lilliefors Lognormal GOF Test

5% Lilliefors Critical Value Data appear Lognormal at 5% Significance Level

Data appear Lognormal at 5% Significance Level

Lognormal Statistics

Minimum of Logged Data Mean of logged Data

Maximum of Logged Data SD of logged Data

Assuming Lognormal Distribution

   95% H-UCL    90% Chebyshev (MVUE) UCL

   95% Chebyshev (MVUE) UCL  97.5% Chebyshev (MVUE) UCL

   99% Chebyshev (MVUE) UCL

Nonparametric Distribution Free UCL Statistics

Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

   95% CLT UCL    95% Jackknife UCL

   95% Standard Bootstrap UCL    95% Bootstrap-t UCL

   95% Hall's Bootstrap UCL    95% Percentile Bootstrap UCL
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  1711

  1818   1977

  2198   2632

  1670

     18      17

      0

      2.15       6.261

     11.4       6.05

      2.621       0.618

      0.419       0.215

      0.942

      0.897

      0.177

      0.209

      7.336       7.311

      7.341

      0.518

      0.743

      0.204

      0.204

      5.543       4.657

      1.129       1.345

   199.6    167.6

      6.261       2.901

   138.7

     0.0357    136.2

      7.567       7.708

      0.942

   95% BCA Bootstrap UCL

   90% Chebyshev(Mean, Sd) UCL    95% Chebyshev(Mean, Sd) UCL

 97.5% Chebyshev(Mean, Sd) UCL    99% Chebyshev(Mean, Sd) UCL

Suggested UCL to Use

95% Student's-t UCL

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

For additional insight the user may want to consult a statistician.

Chromium

General Statistics

Total Number of Observations Number of Distinct Observations

Number of Missing Observations

Minimum Mean

Maximum Median

SD Std. Error of Mean

Coefficient of Variation Skewness

Normal GOF Test

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Data appear Normal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Data appear Normal at 5% Significance Level

Data appear Normal at 5% Significance Level

Assuming Normal Distribution

   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL    95% Adjusted-CLT UCL (Chen-1995)

   95% Modified-t UCL (Johnson-1978)

Gamma GOF Test

A-D Test Statistic Anderson-Darling Gamma GOF Test

5% A-D Critical Value Detected data appear Gamma Distributed at 5% Significance Level

K-S Test Statistic Kolmogrov-Smirnoff Gamma GOF Test

5% K-S Critical Value Data Not Gamma Distributed at 5% Significance Level

Detected data follow Appr. Gamma Distribution at 5% Significance Level

Gamma Statistics

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Approximate Chi Square Value (0.05)

Adjusted Level of Significance Adjusted Chi Square Value

Assuming Gamma Distribution

   95% Approximate Gamma UCL (use when n>=50))    95% Adjusted Gamma UCL (use when n<50)

Lognormal GOF Test

Shapiro Wilk Test Statistic Shapiro Wilk Lognormal GOF Test



881

882
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885
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888

889

890
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893

894
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896

897
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899

900

901
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904

905
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907

908
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910
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913

914

915

916

917

918

919

920

921

922

923

924

925

926

927

928

929

930

931

932

933

934

935
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      0.897

      0.204

      0.209

      0.765       1.741

      2.434       0.46

      7.914       8.413

      9.369      10.7

     13.3

      7.277       7.336

      7.248       7.426

      7.286       7.269

      7.236

      8.114       8.954

     10.12      12.41

      7.336

     18      18

      8      10

      8      10

     0.0162      0.037

      0.56       0.69

     0.0313      55.56%

      0.163       0.177

     0.0905       1.085

      1.939       4.109

    -2.298       1.09

      0.769

      0.818

      0.248

      0.313

5% Shapiro Wilk Critical Value Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic Lilliefors Lognormal GOF Test

5% Lilliefors Critical Value Data appear Lognormal at 5% Significance Level

Data appear Lognormal at 5% Significance Level

Lognormal Statistics

Minimum of Logged Data Mean of logged Data

Maximum of Logged Data SD of logged Data

Assuming Lognormal Distribution

   95% H-UCL    90% Chebyshev (MVUE) UCL

   95% Chebyshev (MVUE) UCL  97.5% Chebyshev (MVUE) UCL

   99% Chebyshev (MVUE) UCL

Nonparametric Distribution Free UCL Statistics

Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

   95% CLT UCL    95% Jackknife UCL

   95% Standard Bootstrap UCL    95% Bootstrap-t UCL

   95% Hall's Bootstrap UCL    95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL

   90% Chebyshev(Mean, Sd) UCL    95% Chebyshev(Mean, Sd) UCL

 97.5% Chebyshev(Mean, Sd) UCL    99% Chebyshev(Mean, Sd) UCL

Suggested UCL to Use

95% Student's-t UCL

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

For additional insight the user may want to consult a statistician.

Chrysene

General Statistics

Total Number of Observations Number of Distinct Observations

Number of Detects Number of Non-Detects

Number of Distinct Detects Number of Distinct Non-Detects

Minimum Detect Minimum Non-Detect

Maximum Detect Maximum Non-Detect

Variance Detects Percent Non-Detects

Mean Detects SD Detects

Median Detects CV Detects

Skewness Detects Kurtosis Detects

Mean of Logged Detects SD of Logged Detects

Normal GOF Test on Detects Only

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Detected Data Not Normal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Detected Data appear Normal at 5% Significance Level

Detected Data appear Approximate Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs
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     0.0884      0.0353

      0.135       0.17

      0.15       0.153

      0.146       0.21

      0.194       0.242

      0.309       0.439

      0.336

      0.733

      0.221

      0.301

      1.172       0.816

      0.139       0.2

     18.75      13.05

      0.163       0.18

      0.43      15.48

      7.596       7.071

      0.18       0.194

     0.01      0.078

      0.56      0.01

      0.138       1.768

      0.601       0.538

      0.13       0.145

     21.63      19.35

     0.078       0.106

     0.0357

     10.38       9.749

      0.145       0.155

      0.962

      0.818

      0.177

      0.313

     0.0835     -3.232

      0.135       1.137

      0.139       0.141

      0.168       0.211

      0.165

Mean Standard Error of Mean

SD    95% KM (BCA) UCL

95% KM (t) UCL 95% KM (Percentile Bootstrap) UCL

   95% KM (z) UCL    95% KM Bootstrap t UCL

90% KM Chebyshev UCL 95% KM Chebyshev UCL

97.5% KM Chebyshev UCL 99% KM Chebyshev UCL

Gamma GOF Tests on Detected Observations Only

A-D Test Statistic Anderson-Darling GOF Test

5% A-D Critical Value Detected data appear Gamma Distributed at 5% Significance Level

K-S Test Statistic Kolmogrov-Smirnoff GOF

5% K-S Critical Value Detected data appear Gamma Distributed at 5% Significance Level

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Gamma Kaplan-Meier (KM) Statistics

k hat (KM) nu hat (KM)

Approximate Chi Square Value (15.48, α) Adjusted Chi Square Value (15.48, β)

   95% Gamma Approximate KM-UCL (use when n>=50)    95% Gamma Adjusted KM-UCL (use when n<50)

Gamma ROS Statistics using Imputed  Non-Detects

GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1

For such situations, GROS method tends to yield inflated values of UCLs and BTVs

For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates

Minimum Mean

Maximum Median

SD CV

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Adjusted Level of Significance (β)

Approximate Chi Square Value (19.35, α) Adjusted Chi Square Value (19.35, β)

   95% Gamma Approximate UCL (use when n>=50)    95% Gamma Adjusted UCL (use when n<50)

Lognormal GOF Test on Detected Observations Only

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Detected Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Detected Data appear Lognormal at 5% Significance Level

Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects

Mean in Original Scale Mean in Log Scale

SD in Original Scale SD in Log Scale

   95% t UCL (assumes normality of ROS data)    95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL    95% Bootstrap t UCL

   95% H-UCL (Log ROS)
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    -3.199       0.175

      1.148       2.86

      0.307

      0.114     -2.846

      0.147       1.172

      0.174       0.263

      0.15       0.153

     18      18

      0

      1.42       4.207

      8.2       4.085

      1.865       0.439

      0.443       0.372

      0.97

      0.897

     0.0773

      0.209

      4.971       4.971

      4.978

      0.259

      0.743

      0.108

      0.204

      4.831       4.063

UCLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distributed

KM Mean (logged)    95% H-UCL (KM -Log)

KM SD (logged)    95% Critical H Value (KM-Log)

KM Standard Error of Mean (logged)

DL/2 Statistics

DL/2 Normal DL/2 Log-Transformed

Mean in Original Scale Mean in Log Scale

SD in Original Scale SD in Log Scale

   95% t UCL (Assumes normality)    95% H-Stat UCL

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics

Detected Data appear Approximate Normal Distributed at 5% Significance Level

Suggested UCL to Use

95% KM (t) UCL 95% KM (Percentile Bootstrap) UCL

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

Cobalt

General Statistics

Total Number of Observations Number of Distinct Observations

Number of Missing Observations

Minimum Mean

Maximum Median

SD Std. Error of Mean

Coefficient of Variation Skewness

Normal GOF Test

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Data appear Normal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Data appear Normal at 5% Significance Level

Data appear Normal at 5% Significance Level

Assuming Normal Distribution

   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL    95% Adjusted-CLT UCL (Chen-1995)

   95% Modified-t UCL (Johnson-1978)

Gamma GOF Test

A-D Test Statistic Anderson-Darling Gamma GOF Test

5% A-D Critical Value Detected data appear Gamma Distributed at 5% Significance Level

K-S Test Statistic Kolmogrov-Smirnoff Gamma GOF Test

5% K-S Critical Value Detected data appear Gamma Distributed at 5% Significance Level

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics

k hat (MLE) k star (bias corrected MLE)
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1061

1062

1063

1064

1065
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1068

1069

1070

1071

1072

1073

1074

1075

1076

1077

1078

1079

1080

1081

1082

1083

1084

1085

1086

1087

1088

1089

1090

1091

1092

1093

1094

1095

1096

1097

1098

1099

1100
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      0.871       1.035

   173.9    146.3

      4.207       2.087

   119.3

     0.0357    117

      5.157       5.26

      0.943

      0.897

      0.124

      0.209

      0.351       1.33

      2.104       0.501

      5.479       5.812

      6.518       7.498

      9.423

      4.93       4.971

      4.894       5.077

      5.028       4.945

      4.928

      5.525       6.122

      6.951       8.579

      4.971

     18      18

      0

      2.57       6.73

     15.3       6.35

      3.506       0.826

      0.521       0.962

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Approximate Chi Square Value (0.05)

Adjusted Level of Significance Adjusted Chi Square Value

Assuming Gamma Distribution

   95% Approximate Gamma UCL (use when n>=50))    95% Adjusted Gamma UCL (use when n<50)

Lognormal GOF Test

Shapiro Wilk Test Statistic Shapiro Wilk Lognormal GOF Test

5% Shapiro Wilk Critical Value Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic Lilliefors Lognormal GOF Test

5% Lilliefors Critical Value Data appear Lognormal at 5% Significance Level

Data appear Lognormal at 5% Significance Level

Lognormal Statistics

Minimum of Logged Data Mean of logged Data

Maximum of Logged Data SD of logged Data

Assuming Lognormal Distribution

   95% H-UCL    90% Chebyshev (MVUE) UCL

   95% Chebyshev (MVUE) UCL  97.5% Chebyshev (MVUE) UCL

   99% Chebyshev (MVUE) UCL

Nonparametric Distribution Free UCL Statistics

Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

   95% CLT UCL    95% Jackknife UCL

   95% Standard Bootstrap UCL    95% Bootstrap-t UCL

   95% Hall's Bootstrap UCL    95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL

   90% Chebyshev(Mean, Sd) UCL    95% Chebyshev(Mean, Sd) UCL

 97.5% Chebyshev(Mean, Sd) UCL    99% Chebyshev(Mean, Sd) UCL

Suggested UCL to Use

95% Student's-t UCL

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

For additional insight the user may want to consult a statistician.

Copper

General Statistics

Total Number of Observations Number of Distinct Observations

Number of Missing Observations

Minimum Mean

Maximum Median

SD Std. Error of Mean

Coefficient of Variation Skewness
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1115

1116

1117

1118

1119

1120

1121

1122

1123

1124

1125

1126

1127

1128

1129

1130

1131

1132

1133

1134

1135
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1139
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      0.916

      0.897

      0.118

      0.209

      8.168       8.289

      8.199

      0.283

      0.743

      0.103

      0.205

      4.13       3.479

      1.629       1.934

   148.7    125.2

      6.73       3.608

   100.4

     0.0357      98.26

      8.396       8.578

      0.963

      0.897

      0.125

      0.209

      0.944       1.781

      2.728       0.52

      8.79       9.308

     10.47      12.09

     15.26

      8.089       8.168

      8.008       8.544

      8.52       8.084

      8.181

      9.209      10.33

Normal GOF Test

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Data appear Normal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Data appear Normal at 5% Significance Level

Data appear Normal at 5% Significance Level

Assuming Normal Distribution

   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL    95% Adjusted-CLT UCL (Chen-1995)

   95% Modified-t UCL (Johnson-1978)

Gamma GOF Test

A-D Test Statistic Anderson-Darling Gamma GOF Test

5% A-D Critical Value Detected data appear Gamma Distributed at 5% Significance Level

K-S Test Statistic Kolmogrov-Smirnoff Gamma GOF Test

5% K-S Critical Value Detected data appear Gamma Distributed at 5% Significance Level

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Approximate Chi Square Value (0.05)

Adjusted Level of Significance Adjusted Chi Square Value

Assuming Gamma Distribution

   95% Approximate Gamma UCL (use when n>=50))    95% Adjusted Gamma UCL (use when n<50)

Lognormal GOF Test

Shapiro Wilk Test Statistic Shapiro Wilk Lognormal GOF Test

5% Shapiro Wilk Critical Value Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic Lilliefors Lognormal GOF Test

5% Lilliefors Critical Value Data appear Lognormal at 5% Significance Level

Data appear Lognormal at 5% Significance Level

Lognormal Statistics

Minimum of Logged Data Mean of logged Data

Maximum of Logged Data SD of logged Data

Assuming Lognormal Distribution

   95% H-UCL    90% Chebyshev (MVUE) UCL

   95% Chebyshev (MVUE) UCL  97.5% Chebyshev (MVUE) UCL

   99% Chebyshev (MVUE) UCL

Nonparametric Distribution Free UCL Statistics

Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

   95% CLT UCL    95% Jackknife UCL

   95% Standard Bootstrap UCL    95% Bootstrap-t UCL

   95% Hall's Bootstrap UCL    95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL

   90% Chebyshev(Mean, Sd) UCL    95% Chebyshev(Mean, Sd) UCL
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1164
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1167

1168

1169

1170

1171

1172

1173

1174

1175

1176

1177

1178

1179

1180

1181

1182

1183

1184

1185

1186

1187

1188

1189

1190

1191

1192

1193

1194

1195

1196

1197

1198

1199

1200

1201

1202

1203

1204

1205

1206

1207

1208

1209

1210
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     11.89      14.95

      8.168

     18      18

     10       8

     10       8

     0.0179      0.037

      1.1       0.69

      0.118      44.44%

      0.276       0.343

      0.128       1.244

      1.837       3.341

    -2.049       1.4

      0.771

      0.842

      0.265

      0.28

      0.174      0.0688

      0.273       0.289

      0.294       0.291

      0.287       0.433

      0.38       0.474

      0.604       0.859

      0.298

      0.756

      0.177

      0.276

      0.783       0.615

      0.352       0.448

     15.66      12.3

      0.276       0.352

      0.406      14.63

      7.008       6.506

 97.5% Chebyshev(Mean, Sd) UCL    99% Chebyshev(Mean, Sd) UCL

Suggested UCL to Use

95% Student's-t UCL

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

For additional insight the user may want to consult a statistician.

Fluoranthene

General Statistics

Total Number of Observations Number of Distinct Observations

Number of Detects Number of Non-Detects

Number of Distinct Detects Number of Distinct Non-Detects

Minimum Detect Minimum Non-Detect

Maximum Detect Maximum Non-Detect

Variance Detects Percent Non-Detects

Mean Detects SD Detects

Median Detects CV Detects

Skewness Detects Kurtosis Detects

Mean of Logged Detects SD of Logged Detects

Normal GOF Test on Detects Only

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Detected Data Not Normal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Detected Data appear Normal at 5% Significance Level

Detected Data appear Approximate Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs

Mean Standard Error of Mean

SD    95% KM (BCA) UCL

95% KM (t) UCL 95% KM (Percentile Bootstrap) UCL

   95% KM (z) UCL    95% KM Bootstrap t UCL

90% KM Chebyshev UCL 95% KM Chebyshev UCL

97.5% KM Chebyshev UCL 99% KM Chebyshev UCL

Gamma GOF Tests on Detected Observations Only

A-D Test Statistic Anderson-Darling GOF Test

5% A-D Critical Value Detected data appear Gamma Distributed at 5% Significance Level

K-S Test Statistic Kolmogrov-Smirnoff GOF

5% K-S Critical Value Detected data appear Gamma Distributed at 5% Significance Level

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Gamma Kaplan-Meier (KM) Statistics

k hat (KM) nu hat (KM)

Approximate Chi Square Value (14.63, α) Adjusted Chi Square Value (14.63, β)
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A B C D E F G H I J K L
      0.363       0.391

     0.01       0.16

      1.1      0.0261

      0.283       1.768

      0.515       0.466

      0.311       0.343

     18.54      16.78

      0.16       0.234

     0.0357

      8.518       7.957

      0.315       0.337

      0.945

      0.842

      0.171

      0.28

      0.169     -2.643

      0.278       1.247

      0.283       0.286

      0.324       0.46

      0.385

    -2.697       0.437

      1.318       3.13

      0.348

      0.194     -2.514

      0.278       1.394

      0.308       0.643

      0.294       0.291

   95% Gamma Approximate KM-UCL (use when n>=50)    95% Gamma Adjusted KM-UCL (use when n<50)

Gamma ROS Statistics using Imputed  Non-Detects

GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1

For such situations, GROS method tends to yield inflated values of UCLs and BTVs

For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates

Minimum Mean

Maximum Median

SD CV

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Adjusted Level of Significance (β)

Approximate Chi Square Value (16.78, α) Adjusted Chi Square Value (16.78, β)

   95% Gamma Approximate UCL (use when n>=50)    95% Gamma Adjusted UCL (use when n<50)

Lognormal GOF Test on Detected Observations Only

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Detected Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Detected Data appear Lognormal at 5% Significance Level

Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects

Mean in Original Scale Mean in Log Scale

SD in Original Scale SD in Log Scale

   95% t UCL (assumes normality of ROS data)    95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL    95% Bootstrap t UCL

   95% H-UCL (Log ROS)

UCLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distributed

KM Mean (logged)    95% H-UCL (KM -Log)

KM SD (logged)    95% Critical H Value (KM-Log)

KM Standard Error of Mean (logged)

DL/2 Statistics

DL/2 Normal DL/2 Log-Transformed

Mean in Original Scale Mean in Log Scale

SD in Original Scale SD in Log Scale

   95% t UCL (Assumes normality)    95% H-Stat UCL

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics

Detected Data appear Approximate Normal Distributed at 5% Significance Level

Suggested UCL to Use

95% KM (t) UCL 95% KM (Percentile Bootstrap) UCL

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.
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     10      10

      7       3

      7       3

      0.877       1.11

      1.66       1.24

      0.104      30%

      1.313       0.322

      1.46       0.245

    -0.342     -2.057

      0.245       0.26

      0.881

      0.803

      0.247

      0.335

      1.215       0.104

      0.296       1.379

      1.405       1.376

      1.385       1.423

      1.526       1.667

      1.863       2.248

      0.492

      0.707

      0.276

      0.312

     18.08      10.43

     0.0726       0.126

   253.1    146

      1.313       0.407

     16.86    337.2

   295.6    288.9

      1.385       1.418

      0.877       1.226

      1.66       1.061

      0.299       0.244

Fluoride

General Statistics

Total Number of Observations Number of Distinct Observations

Number of Detects Number of Non-Detects

Number of Distinct Detects Number of Distinct Non-Detects

Minimum Detect Minimum Non-Detect

Maximum Detect Maximum Non-Detect

Variance Detects Percent Non-Detects

Mean Detects SD Detects

Median Detects CV Detects

Skewness Detects Kurtosis Detects

Mean of Logged Detects SD of Logged Detects

Normal GOF Test on Detects Only

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Detected Data appear Normal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Detected Data appear Normal at 5% Significance Level

Detected Data appear Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs

Mean Standard Error of Mean

SD    95% KM (BCA) UCL

95% KM (t) UCL 95% KM (Percentile Bootstrap) UCL

   95% KM (z) UCL    95% KM Bootstrap t UCL

90% KM Chebyshev UCL 95% KM Chebyshev UCL

97.5% KM Chebyshev UCL 99% KM Chebyshev UCL

Gamma GOF Tests on Detected Observations Only

A-D Test Statistic Anderson-Darling GOF Test

5% A-D Critical Value Detected data appear Gamma Distributed at 5% Significance Level

K-S Test Statistic Kolmogrov-Smirnoff GOF

5% K-S Critical Value Detected data appear Gamma Distributed at 5% Significance Level

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Gamma Kaplan-Meier (KM) Statistics

k hat (KM) nu hat (KM)

Approximate Chi Square Value (337.17, α) Adjusted Chi Square Value (337.17, β)

   95% Gamma Approximate KM-UCL (use when n>=50)    95% Gamma Adjusted KM-UCL (use when n<50)

Gamma ROS Statistics using Imputed  Non-Detects

GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1

For such situations, GROS method tends to yield inflated values of UCLs and BTVs

For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates

Minimum Mean

Maximum Median

SD CV
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     19.43      13.67

     0.0631      0.0897

   388.6    273.4

      1.226       0.332

     0.0267

   236.1    230.1

      1.419       1.456

      0.874

      0.803

      0.268

      0.335

      1.223       0.175

      0.301       0.24

      1.397       1.374

      1.38       1.427

      1.429

      0.165       1.416

      0.241       1.918

     0.0857

      1.096      0.0126

      0.438       0.43

      1.35       1.508

      1.405       1.376

     18      18

      5      13

      5      13

     0.0184      0.037

      0.26       0.69

    0.00924      72.22%

     0.098      0.0961

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Adjusted Level of Significance (β)

Approximate Chi Square Value (273.37, α) Adjusted Chi Square Value (273.37, β)

   95% Gamma Approximate UCL (use when n>=50)    95% Gamma Adjusted UCL (use when n<50)

Lognormal GOF Test on Detected Observations Only

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Detected Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Detected Data appear Lognormal at 5% Significance Level

Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects

Mean in Original Scale Mean in Log Scale

SD in Original Scale SD in Log Scale

   95% t UCL (assumes normality of ROS data)    95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL    95% Bootstrap t UCL

   95% H-UCL (Log ROS)

UCLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distributed

KM Mean (logged)    95% H-UCL (KM -Log)

KM SD (logged)    95% Critical H Value (KM-Log)

KM Standard Error of Mean (logged)

DL/2 Statistics

DL/2 Normal DL/2 Log-Transformed

Mean in Original Scale Mean in Log Scale

SD in Original Scale SD in Log Scale

   95% t UCL (Assumes normality)    95% H-Stat UCL

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics

Detected Data appear Normal Distributed at 5% Significance Level

Suggested UCL to Use

95% KM (t) UCL 95% KM (Percentile Bootstrap) UCL

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

Indeno(1,2,3-cd)pyrene

General Statistics

Total Number of Observations Number of Distinct Observations

Number of Detects Number of Non-Detects

Number of Distinct Detects Number of Distinct Non-Detects

Minimum Detect Minimum Non-Detect

Maximum Detect Maximum Non-Detect

Variance Detects Percent Non-Detects

Mean Detects SD Detects
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1417
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A B C D E F G H I J K L
     0.076       0.981

      1.639       2.896

    -2.711       1.011

      0.839

      0.762

      0.292

      0.396

     0.0566      0.0218

     0.0659      0.0949

     0.0944      0.094

     0.0924       0.13

      0.122       0.151

      0.192       0.273

      0.226

      0.687

      0.18

      0.362

      1.43       0.705

     0.0685       0.139

     14.3       7.054

     0.098       0.117

      0.736      26.51

     15.77      14.98

     0.0951       0.1

     0.011      0.0421

      0.26      0.0318

     0.0594       1.411

      1.161       1.005

     0.0363      0.0419

     41.8      36.16

     0.0421      0.042

     0.0357

     23.4      22.42

     0.0651      0.0679

      0.988

Median Detects CV Detects

Skewness Detects Kurtosis Detects

Mean of Logged Detects SD of Logged Detects

Normal GOF Test on Detects Only

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Detected Data appear Normal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Detected Data appear Normal at 5% Significance Level

Detected Data appear Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs

Mean Standard Error of Mean

SD    95% KM (BCA) UCL

95% KM (t) UCL 95% KM (Percentile Bootstrap) UCL

   95% KM (z) UCL    95% KM Bootstrap t UCL

90% KM Chebyshev UCL 95% KM Chebyshev UCL

97.5% KM Chebyshev UCL 99% KM Chebyshev UCL

Gamma GOF Tests on Detected Observations Only

A-D Test Statistic Anderson-Darling GOF Test

5% A-D Critical Value Detected data appear Gamma Distributed at 5% Significance Level

K-S Test Statistic Kolmogrov-Smirnoff GOF

5% K-S Critical Value Detected data appear Gamma Distributed at 5% Significance Level

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Gamma Kaplan-Meier (KM) Statistics

k hat (KM) nu hat (KM)

Approximate Chi Square Value (26.51, α) Adjusted Chi Square Value (26.51, β)

   95% Gamma Approximate KM-UCL (use when n>=50)    95% Gamma Adjusted KM-UCL (use when n<50)

Gamma ROS Statistics using Imputed  Non-Detects

GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1

For such situations, GROS method tends to yield inflated values of UCLs and BTVs

For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates

Minimum Mean

Maximum Median

SD CV

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Adjusted Level of Significance (β)

Approximate Chi Square Value (36.16, α) Adjusted Chi Square Value (36.16, β)

   95% Gamma Approximate UCL (use when n>=50)    95% Gamma Adjusted UCL (use when n<50)

Lognormal GOF Test on Detected Observations Only

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test
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      0.762

      0.153

      0.396

     0.0486     -3.306

     0.0565       0.638

     0.0718      0.0717

     0.0916       0.125

     0.0629

    -3.268      0.0817

      0.791       2.35

      0.308

      0.111     -2.769

      0.107       1.16

      0.155       0.276

     0.0944      0.094

     18      18

      0

      5.29      19.38

     51.7      16.8

     11.68       2.753

      0.603       1.265

      0.906

      0.897

      0.139

      0.209

5% Shapiro Wilk Critical Value Detected Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Detected Data appear Lognormal at 5% Significance Level

Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects

Mean in Original Scale Mean in Log Scale

SD in Original Scale SD in Log Scale

   95% t UCL (assumes normality of ROS data)    95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL    95% Bootstrap t UCL

   95% H-UCL (Log ROS)

UCLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distributed

KM Mean (logged)    95% H-UCL (KM -Log)

KM SD (logged)    95% Critical H Value (KM-Log)

KM Standard Error of Mean (logged)

DL/2 Statistics

DL/2 Normal DL/2 Log-Transformed

Mean in Original Scale Mean in Log Scale

SD in Original Scale SD in Log Scale

   95% t UCL (Assumes normality)    95% H-Stat UCL

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics

Detected Data appear Normal Distributed at 5% Significance Level

Suggested UCL to Use

95% KM (t) UCL 95% KM (Percentile Bootstrap) UCL

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

Lead

General Statistics

Total Number of Observations Number of Distinct Observations

Number of Missing Observations

Minimum Mean

Maximum Median

SD Std. Error of Mean

Coefficient of Variation Skewness

Normal GOF Test

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Data appear Normal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Data appear Normal at 5% Significance Level

Data appear Normal at 5% Significance Level

Assuming Normal Distribution

   95% Normal UCL    95% UCLs (Adjusted for Skewness)
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1508
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     24.17      24.78

     24.3

      0.15

      0.745

     0.0799

      0.205

      3.119       2.636

      6.212       7.35

   112.3      94.9

     19.38      11.93

     73.43

     0.0357      71.62

     25.04      25.67

      0.983

      0.897

     0.0852

      0.209

      1.666       2.795

      3.945       0.611

     27.08      28.33

     32.34      37.9

     48.81

     23.91      24.17

     23.78      25.57

     26.35      23.89

     24.59

     27.64      31.38

     36.57      46.77

     24.17

   95% Student's-t UCL    95% Adjusted-CLT UCL (Chen-1995)

   95% Modified-t UCL (Johnson-1978)

Gamma GOF Test

A-D Test Statistic Anderson-Darling Gamma GOF Test

5% A-D Critical Value Detected data appear Gamma Distributed at 5% Significance Level

K-S Test Statistic Kolmogrov-Smirnoff Gamma GOF Test

5% K-S Critical Value Detected data appear Gamma Distributed at 5% Significance Level

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Approximate Chi Square Value (0.05)

Adjusted Level of Significance Adjusted Chi Square Value

Assuming Gamma Distribution

   95% Approximate Gamma UCL (use when n>=50))    95% Adjusted Gamma UCL (use when n<50)

Lognormal GOF Test

Shapiro Wilk Test Statistic Shapiro Wilk Lognormal GOF Test

5% Shapiro Wilk Critical Value Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic Lilliefors Lognormal GOF Test

5% Lilliefors Critical Value Data appear Lognormal at 5% Significance Level

Data appear Lognormal at 5% Significance Level

Lognormal Statistics

Minimum of Logged Data Mean of logged Data

Maximum of Logged Data SD of logged Data

Assuming Lognormal Distribution

   95% H-UCL    90% Chebyshev (MVUE) UCL

   95% Chebyshev (MVUE) UCL  97.5% Chebyshev (MVUE) UCL

   99% Chebyshev (MVUE) UCL

Nonparametric Distribution Free UCL Statistics

Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

   95% CLT UCL    95% Jackknife UCL

   95% Standard Bootstrap UCL    95% Bootstrap-t UCL

   95% Hall's Bootstrap UCL    95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL

   90% Chebyshev(Mean, Sd) UCL    95% Chebyshev(Mean, Sd) UCL

 97.5% Chebyshev(Mean, Sd) UCL    99% Chebyshev(Mean, Sd) UCL

Suggested UCL to Use

95% Student's-t UCL

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

For additional insight the user may want to consult a statistician.
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     18      17

      0

   156    337.3

   702    298.5

   149.3      35.2

      0.443       0.975

      0.916

      0.897

      0.181

      0.209

   398.5    403.8

   399.9

      0.291

      0.742

      0.127

      0.204

      5.85       4.912

     57.66      68.67

   210.6    176.8

   337.3    152.2

   147.1

     0.0357    144.5

   405.5    412.8

      0.967

      0.897

      0.1

      0.209

      5.05       5.733

      6.554       0.43

   415.7    442.2

Manganese

General Statistics

Total Number of Observations Number of Distinct Observations

Number of Missing Observations

Minimum Mean

Maximum Median

SD Std. Error of Mean

Coefficient of Variation Skewness

Normal GOF Test

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Data appear Normal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Data appear Normal at 5% Significance Level

Data appear Normal at 5% Significance Level

Assuming Normal Distribution

   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL    95% Adjusted-CLT UCL (Chen-1995)

   95% Modified-t UCL (Johnson-1978)

Gamma GOF Test

A-D Test Statistic Anderson-Darling Gamma GOF Test

5% A-D Critical Value Detected data appear Gamma Distributed at 5% Significance Level

K-S Test Statistic Kolmogrov-Smirnoff Gamma GOF Test

5% K-S Critical Value Detected data appear Gamma Distributed at 5% Significance Level

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Approximate Chi Square Value (0.05)

Adjusted Level of Significance Adjusted Chi Square Value

Assuming Gamma Distribution

   95% Approximate Gamma UCL (use when n>=50))    95% Adjusted Gamma UCL (use when n<50)

Lognormal GOF Test

Shapiro Wilk Test Statistic Shapiro Wilk Lognormal GOF Test

5% Shapiro Wilk Critical Value Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic Lilliefors Lognormal GOF Test

5% Lilliefors Critical Value Data appear Lognormal at 5% Significance Level

Data appear Lognormal at 5% Significance Level

Lognormal Statistics

Minimum of Logged Data Mean of logged Data

Maximum of Logged Data SD of logged Data

Assuming Lognormal Distribution

   95% H-UCL    90% Chebyshev (MVUE) UCL



1596

1597

1598

1599

1600

1601

1602

1603

1604

1605

1606

1607

1608

1609

1610

1611

1612

1613

1614

1615

1616

1617

1618

1619

1620

1621

1622

1623

1624

1625

1626

1627

1628

1629

1630

1631

1632

1633

1634

1635

1636

1637

1638

1639

1640

1641

1642

1643

1644

1645

1646

1647

1648

1649

1650

A B C D E F G H I J K L
   489.9    556

   685.9

   395.2    398.5

   395.1    414

   403.8    396.9

   405.8

   442.9    490.7

   557.1    687.5

   398.5

     17      17

      0

      0.376       4.02

      7.31       3.98

      2.064       0.501

      0.513     -0.205

      0.965

      0.892

      0.113

      0.215

      4.894       4.817

      4.89

      0.757

      0.748

      0.174

      0.211

      2.367       1.988

      1.698       2.022

   95% Chebyshev (MVUE) UCL  97.5% Chebyshev (MVUE) UCL

   99% Chebyshev (MVUE) UCL

Nonparametric Distribution Free UCL Statistics

Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

   95% CLT UCL    95% Jackknife UCL

   95% Standard Bootstrap UCL    95% Bootstrap-t UCL

   95% Hall's Bootstrap UCL    95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL

   90% Chebyshev(Mean, Sd) UCL    95% Chebyshev(Mean, Sd) UCL

 97.5% Chebyshev(Mean, Sd) UCL    99% Chebyshev(Mean, Sd) UCL

Suggested UCL to Use

95% Student's-t UCL

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

For additional insight the user may want to consult a statistician.

Nickel

General Statistics

Total Number of Observations Number of Distinct Observations

Number of Missing Observations

Minimum Mean

Maximum Median

SD Std. Error of Mean

Coefficient of Variation Skewness

Normal GOF Test

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Data appear Normal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Data appear Normal at 5% Significance Level

Data appear Normal at 5% Significance Level

Assuming Normal Distribution

   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL    95% Adjusted-CLT UCL (Chen-1995)

   95% Modified-t UCL (Johnson-1978)

Gamma GOF Test

A-D Test Statistic Anderson-Darling Gamma GOF Test

5% A-D Critical Value Data Not Gamma Distributed at 5% Significance Level

K-S Test Statistic Kolmogrov-Smirnoff Gamma GOF Test

5% K-S Critical Value Detected data appear Gamma Distributed at 5% Significance Level

Detected data follow Appr. Gamma Distribution at 5% Significance Level

Gamma Statistics

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)



1651

1652

1653

1654

1655

1656

1657

1658

1659

1660

1661

1662

1663

1664

1665

1666

1667

1668

1669

1670

1671

1672

1673

1674

1675

1676

1677

1678

1679

1680

1681

1682

1683

1684

1685

1686

1687

1688

1689

1690

1691

1692

1693

1694

1695

1696

1697

1698

1699

1700

1701

1702

1703

1704

1705

A B C D E F G H I J K L
     80.48      67.61

      4.02       2.851

     49.68

     0.0346      48.07

      5.47       5.653

      0.793

      0.892

      0.225

      0.215

    -0.978       1.165

      1.989       0.844

      7.639       7.423

      8.765      10.63

     14.29

      4.843       4.894

      4.795       4.84

      4.791       4.819

      4.732

      5.522       6.202

      7.146       9.001

      4.894

     10       9

      6       4

      6       3

      0.77       1.11

      2.27       1.46

      0.237      40%

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Approximate Chi Square Value (0.05)

Adjusted Level of Significance Adjusted Chi Square Value

Assuming Gamma Distribution

   95% Approximate Gamma UCL (use when n>=50))    95% Adjusted Gamma UCL (use when n<50)

Lognormal GOF Test

Shapiro Wilk Test Statistic Shapiro Wilk Lognormal GOF Test

5% Shapiro Wilk Critical Value Data Not Lognormal at 5% Significance Level

Lilliefors Test Statistic Lilliefors Lognormal GOF Test

5% Lilliefors Critical Value Data Not Lognormal at 5% Significance Level

Data Not Lognormal at 5% Significance Level

Lognormal Statistics

Minimum of Logged Data Mean of logged Data

Maximum of Logged Data SD of logged Data

Assuming Lognormal Distribution

   95% H-UCL    90% Chebyshev (MVUE) UCL

   95% Chebyshev (MVUE) UCL  97.5% Chebyshev (MVUE) UCL

   99% Chebyshev (MVUE) UCL

Nonparametric Distribution Free UCL Statistics

Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

   95% CLT UCL    95% Jackknife UCL

   95% Standard Bootstrap UCL    95% Bootstrap-t UCL

   95% Hall's Bootstrap UCL    95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL

   90% Chebyshev(Mean, Sd) UCL    95% Chebyshev(Mean, Sd) UCL

 97.5% Chebyshev(Mean, Sd) UCL    99% Chebyshev(Mean, Sd) UCL

Suggested UCL to Use

95% Student's-t UCL

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

For additional insight the user may want to consult a statistician.

Note: For highly negatively-skewed data, confidence limits (e.g., Chen, Johnson, Lognormal, and Gamma) may not be

reliable.  Chen's and Johnson's methods provide adjustments for positvely skewed data sets.

Nitrate

General Statistics

Total Number of Observations Number of Distinct Observations

Number of Detects Number of Non-Detects

Number of Distinct Detects Number of Distinct Non-Detects

Minimum Detect Minimum Non-Detect

Maximum Detect Maximum Non-Detect

Variance Detects Percent Non-Detects



1706

1707

1708

1709

1710

1711

1712

1713

1714

1715

1716

1717

1718

1719

1720

1721

1722

1723

1724

1725

1726

1727

1728

1729

1730

1731

1732

1733

1734

1735

1736

1737

1738

1739

1740

1741

1742

1743

1744

1745

1746

1747

1748

1749

1750

1751

1752

1753

1754

1755

1756

1757

1758

1759

1760

A B C D E F G H I J K L
      1.587       0.487

      1.635       0.307

    -0.577       1.994

      0.413       0.363

      0.933

      0.788

      0.223

      0.362

      1.274       0.184

      0.524       1.685

      1.612       1.64

      1.577       1.576

      1.827       2.077

      2.425       3.109

      0.475

      0.698

      0.261

      0.332

     10.46       5.343

      0.152       0.297

   125.6      64.12

      1.587       0.686

      5.908    118.2

     94.07      90.34

      1.6       1.666

      0.712       1.302

      2.27       1.215

      0.522       0.401

      7.047       5

      0.185       0.26

   140.9      99.99

      1.302       0.582

     0.0267

     77.92      74.55

      1.67       1.746

Mean Detects SD Detects

Median Detects CV Detects

Skewness Detects Kurtosis Detects

Mean of Logged Detects SD of Logged Detects

Normal GOF Test on Detects Only

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Detected Data appear Normal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Detected Data appear Normal at 5% Significance Level

Detected Data appear Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs

Mean Standard Error of Mean

SD    95% KM (BCA) UCL

95% KM (t) UCL 95% KM (Percentile Bootstrap) UCL

   95% KM (z) UCL    95% KM Bootstrap t UCL

90% KM Chebyshev UCL 95% KM Chebyshev UCL

97.5% KM Chebyshev UCL 99% KM Chebyshev UCL

Gamma GOF Tests on Detected Observations Only

A-D Test Statistic Anderson-Darling GOF Test

5% A-D Critical Value Detected data appear Gamma Distributed at 5% Significance Level

K-S Test Statistic Kolmogrov-Smirnoff GOF

5% K-S Critical Value Detected data appear Gamma Distributed at 5% Significance Level

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Gamma Kaplan-Meier (KM) Statistics

k hat (KM) nu hat (KM)

Approximate Chi Square Value (118.17, α) Adjusted Chi Square Value (118.17, β)

   95% Gamma Approximate KM-UCL (use when n>=50)    95% Gamma Adjusted KM-UCL (use when n<50)

Gamma ROS Statistics using Imputed  Non-Detects

GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1

For such situations, GROS method tends to yield inflated values of UCLs and BTVs

For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates

Minimum Mean

Maximum Median

SD CV

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Adjusted Level of Significance (β)

Approximate Chi Square Value (99.99, α) Adjusted Chi Square Value (99.99, β)

   95% Gamma Approximate UCL (use when n>=50)    95% Gamma Adjusted UCL (use when n<50)

Lognormal GOF Test on Detected Observations Only



1761

1762

1763

1764

1765

1766

1767

1768

1769

1770

1771

1772

1773

1774

1775

1776

1777

1778

1779

1780

1781

1782

1783

1784

1785

1786

1787

1788

1789

1790

1791

1792

1793

1794

1795

1796

1797

1798

1799

1800

1801

1802

1803

1804

1805

1806

1807

1808

1809

1810

1811

1812

1813

1814

1815

A B C D E F G H I J K L
      0.856

      0.788

      0.288

      0.362

      1.302       0.192

      0.52       0.398

      1.603       1.561

      1.578       1.665

      1.731

      0.156       1.706

      0.415       2.108

      0.147

      1.212      0.0729

      0.607       0.52

      1.563       1.818

      1.612       1.64

     18      18

      8      10

      8      10

     0.0192      0.037

      0.72       0.69

     0.058      55.56%

      0.247       0.241

      0.145       0.974

      1.226       0.845

    -1.898       1.171

      0.864

      0.818

      0.23

      0.313

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Detected Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Detected Data appear Lognormal at 5% Significance Level

Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects

Mean in Original Scale Mean in Log Scale

SD in Original Scale SD in Log Scale

   95% t UCL (assumes normality of ROS data)    95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL    95% Bootstrap t UCL

   95% H-UCL (Log ROS)

UCLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distributed

KM Mean (logged)    95% H-UCL (KM -Log)

KM SD (logged)    95% Critical H Value (KM-Log)

KM Standard Error of Mean (logged)

DL/2 Statistics

DL/2 Normal DL/2 Log-Transformed

Mean in Original Scale Mean in Log Scale

SD in Original Scale SD in Log Scale

   95% t UCL (Assumes normality)    95% H-Stat UCL

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics

Detected Data appear Normal Distributed at 5% Significance Level

Suggested UCL to Use

95% KM (t) UCL 95% KM (Percentile Bootstrap) UCL

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

Phenanthrene

General Statistics

Total Number of Observations Number of Distinct Observations

Number of Detects Number of Non-Detects

Number of Distinct Detects Number of Distinct Non-Detects

Minimum Detect Minimum Non-Detect

Maximum Detect Maximum Non-Detect

Variance Detects Percent Non-Detects

Mean Detects SD Detects

Median Detects CV Detects

Skewness Detects Kurtosis Detects

Mean of Logged Detects SD of Logged Detects

Normal GOF Test on Detects Only

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Detected Data appear Normal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Detected Data appear Normal at 5% Significance Level



1816

1817

1818

1819

1820

1821

1822

1823

1824

1825

1826

1827

1828

1829

1830

1831

1832

1833

1834

1835

1836

1837

1838

1839

1840

1841

1842

1843

1844

1845

1846

1847

1848

1849

1850

1851

1852

1853

1854

1855

1856

1857

1858

1859

1860

1861

1862

1863

1864

1865

1866

1867

1868

1869

1870

A B C D E F G H I J K L

      0.129      0.0486

      0.189       0.217

      0.213       0.208

      0.208       0.266

      0.274       0.34

      0.432       0.612

      0.223

      0.734

      0.194

      0.301

      1.136       0.793

      0.218       0.312

     18.17      12.69

      0.247       0.278

      0.465      16.73

      8.482       7.922

      0.254       0.272

     0.01       0.116

      0.72      0.0127

      0.196       1.696

      0.517       0.468

      0.224       0.247

     18.62      16.85

      0.116       0.169

     0.0357

      8.563       8

      0.228       0.244

      0.964

      0.818

      0.144

      0.313

      0.124     -2.904

      0.192       1.215

      0.203       0.202

Detected Data appear Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs

Mean Standard Error of Mean

SD    95% KM (BCA) UCL

95% KM (t) UCL 95% KM (Percentile Bootstrap) UCL

   95% KM (z) UCL    95% KM Bootstrap t UCL

90% KM Chebyshev UCL 95% KM Chebyshev UCL

97.5% KM Chebyshev UCL 99% KM Chebyshev UCL

Gamma GOF Tests on Detected Observations Only

A-D Test Statistic Anderson-Darling GOF Test

5% A-D Critical Value Detected data appear Gamma Distributed at 5% Significance Level

K-S Test Statistic Kolmogrov-Smirnoff GOF

5% K-S Critical Value Detected data appear Gamma Distributed at 5% Significance Level

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Gamma Kaplan-Meier (KM) Statistics

k hat (KM) nu hat (KM)

Approximate Chi Square Value (16.73, α) Adjusted Chi Square Value (16.73, β)

   95% Gamma Approximate KM-UCL (use when n>=50)    95% Gamma Adjusted KM-UCL (use when n<50)

Gamma ROS Statistics using Imputed  Non-Detects

GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1

For such situations, GROS method tends to yield inflated values of UCLs and BTVs

For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates

Minimum Mean

Maximum Median

SD CV

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Adjusted Level of Significance (β)

Approximate Chi Square Value (16.85, α) Adjusted Chi Square Value (16.85, β)

   95% Gamma Approximate UCL (use when n>=50)    95% Gamma Adjusted UCL (use when n<50)

Lognormal GOF Test on Detected Observations Only

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Detected Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Detected Data appear Lognormal at 5% Significance Level

Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects

Mean in Original Scale Mean in Log Scale

SD in Original Scale SD in Log Scale

   95% t UCL (assumes normality of ROS data)    95% Percentile Bootstrap UCL



1871

1872

1873

1874

1875

1876

1877

1878

1879

1880

1881

1882

1883

1884

1885

1886

1887

1888

1889

1890

1891

1892

1893

1894

1895

1896

1897

1898

1899

1900

1901

1902

1903

1904

1905

1906

1907

1908

1909

1910

1911

1912

1913

1914

1915

1916

1917

1918

1919

1920

1921

1922

1923

1924

1925

A B C D E F G H I J K L
      0.233       0.286

      0.275

    -2.928       0.3

      1.261       3.039

      0.335

      0.152     -2.669

      0.196       1.312

      0.232       0.442

      0.213       0.208

     18      17

     11       7

     11       7

     0.0169      0.037

      0.89       0.69

     0.0946      38.89%

      0.265       0.308

      0.16       1.162

      1.35       0.59

    -2.085       1.416

      0.789

      0.85

      0.259

      0.267

      0.175      0.0641

      0.258       0.29

      0.287       0.283

      0.281       0.383

      0.367       0.455

      0.576       0.813

   95% BCA Bootstrap UCL    95% Bootstrap t UCL

   95% H-UCL (Log ROS)

UCLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distributed

KM Mean (logged)    95% H-UCL (KM -Log)

KM SD (logged)    95% Critical H Value (KM-Log)

KM Standard Error of Mean (logged)

DL/2 Statistics

DL/2 Normal DL/2 Log-Transformed

Mean in Original Scale Mean in Log Scale

SD in Original Scale SD in Log Scale

   95% t UCL (Assumes normality)    95% H-Stat UCL

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics

Detected Data appear Normal Distributed at 5% Significance Level

Suggested UCL to Use

95% KM (t) UCL 95% KM (Percentile Bootstrap) UCL

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

Pyrene

General Statistics

Total Number of Observations Number of Distinct Observations

Number of Detects Number of Non-Detects

Number of Distinct Detects Number of Distinct Non-Detects

Minimum Detect Minimum Non-Detect

Maximum Detect Maximum Non-Detect

Variance Detects Percent Non-Detects

Mean Detects SD Detects

Median Detects CV Detects

Skewness Detects Kurtosis Detects

Mean of Logged Detects SD of Logged Detects

Normal GOF Test on Detects Only

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Detected Data Not Normal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Detected Data appear Normal at 5% Significance Level

Detected Data appear Approximate Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs

Mean Standard Error of Mean

SD    95% KM (BCA) UCL

95% KM (t) UCL 95% KM (Percentile Bootstrap) UCL

   95% KM (z) UCL    95% KM Bootstrap t UCL

90% KM Chebyshev UCL 95% KM Chebyshev UCL

97.5% KM Chebyshev UCL 99% KM Chebyshev UCL



1926

1927

1928

1929

1930

1931

1932

1933

1934

1935

1936

1937

1938

1939

1940

1941

1942

1943

1944

1945

1946

1947

1948

1949

1950

1951

1952

1953

1954

1955

1956

1957

1958

1959

1960

1961

1962

1963

1964

1965

1966

1967

1968

1969

1970

1971

1972

1973

1974

1975

1976

1977

1978

1979

1980

A B C D E F G H I J K L

      0.308

      0.761

      0.132

      0.265

      0.787       0.633

      0.337       0.418

     17.31      13.92

      0.265       0.333

      0.462      16.63

      8.409       7.852

      0.346       0.371

     0.01       0.167

      0.89      0.0315

      0.267       1.6

      0.524       0.473

      0.319       0.353

     18.85      17.04

      0.167       0.243

     0.0357

      8.703       8.135

      0.327       0.35

      0.934

      0.85

      0.136

      0.267

      0.173     -2.674

      0.264       1.339

      0.281       0.276

      0.308       0.385

      0.472

    -2.723       0.502

      1.38       3.232

      0.355

Gamma GOF Tests on Detected Observations Only

A-D Test Statistic Anderson-Darling GOF Test

5% A-D Critical Value Detected data appear Gamma Distributed at 5% Significance Level

K-S Test Statistic Kolmogrov-Smirnoff GOF

5% K-S Critical Value Detected data appear Gamma Distributed at 5% Significance Level

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Gamma Kaplan-Meier (KM) Statistics

k hat (KM) nu hat (KM)

Approximate Chi Square Value (16.63, α) Adjusted Chi Square Value (16.63, β)

   95% Gamma Approximate KM-UCL (use when n>=50)    95% Gamma Adjusted KM-UCL (use when n<50)

Gamma ROS Statistics using Imputed  Non-Detects

GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1

For such situations, GROS method tends to yield inflated values of UCLs and BTVs

For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates

Minimum Mean

Maximum Median

SD CV

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Adjusted Level of Significance (β)

Approximate Chi Square Value (17.04, α) Adjusted Chi Square Value (17.04, β)

   95% Gamma Approximate UCL (use when n>=50)    95% Gamma Adjusted UCL (use when n<50)

Lognormal GOF Test on Detected Observations Only

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Detected Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Detected Data appear Lognormal at 5% Significance Level

Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects

Mean in Original Scale Mean in Log Scale

SD in Original Scale SD in Log Scale

   95% t UCL (assumes normality of ROS data)    95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL    95% Bootstrap t UCL

   95% H-UCL (Log ROS)

UCLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distributed

KM Mean (logged)    95% H-UCL (KM -Log)

KM SD (logged)    95% Critical H Value (KM-Log)

KM Standard Error of Mean (logged)

DL/2 Statistics

DL/2 Normal DL/2 Log-Transformed



1981

1982

1983

1984

1985

1986

1987

1988

1989

1990

1991

1992

1993

1994

1995

1996

1997

1998

1999

2000

2001

2002

2003

2004

2005

2006

2007

2008

2009

2010

2011

2012

2013

2014

2015

2016

2017

2018

2019

2020

2021

2022

2023

2024

2025

2026

2027

2028

2029

2030

2031

2032

2033

2034

2035

A B C D E F G H I J K L
      0.191     -2.561

      0.264       1.42

      0.3       0.66

      0.287       0.283

     14       9

      5       9

      5       4

      0.124      0.079

      0.44       0.5

     0.0173      64.29%

      0.211       0.131

      0.169       0.623

      1.96       3.986

    -1.677       0.515

      0.742

      0.762

      0.348

      0.396

      0.145      0.0375

      0.106       0.207

      0.211       0.209

      0.207       0.263

      0.258       0.309

      0.379       0.518

      0.566

      0.681

      0.299

      0.358

      4.291       1.85

     0.0492       0.114

Mean in Original Scale Mean in Log Scale

SD in Original Scale SD in Log Scale

   95% t UCL (Assumes normality)    95% H-Stat UCL

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics

Detected Data appear Approximate Normal Distributed at 5% Significance Level

Suggested UCL to Use

95% KM (t) UCL 95% KM (Percentile Bootstrap) UCL

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

Trinitrotoluene[2,4,6-]

General Statistics

Total Number of Observations Number of Distinct Observations

Number of Detects Number of Non-Detects

Number of Distinct Detects Number of Distinct Non-Detects

Minimum Detect Minimum Non-Detect

Maximum Detect Maximum Non-Detect

Variance Detects Percent Non-Detects

Mean Detects SD Detects

Median Detects CV Detects

Skewness Detects Kurtosis Detects

Mean of Logged Detects SD of Logged Detects

Normal GOF Test on Detects Only

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Detected Data Not Normal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Detected Data appear Normal at 5% Significance Level

Detected Data appear Approximate Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs

Mean Standard Error of Mean

SD    95% KM (BCA) UCL

95% KM (t) UCL 95% KM (Percentile Bootstrap) UCL

   95% KM (z) UCL    95% KM Bootstrap t UCL

90% KM Chebyshev UCL 95% KM Chebyshev UCL

97.5% KM Chebyshev UCL 99% KM Chebyshev UCL

Gamma GOF Tests on Detected Observations Only

A-D Test Statistic Anderson-Darling GOF Test

5% A-D Critical Value Detected data appear Gamma Distributed at 5% Significance Level

K-S Test Statistic Kolmogrov-Smirnoff GOF

5% K-S Critical Value Detected data appear Gamma Distributed at 5% Significance Level

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)



2036

2037

2038

2039

2040

2041

2042

2043

2044

2045

2046

2047

2048

2049

2050

2051

2052

2053

2054

2055

2056

2057

2058

2059

2060

2061

2062

2063

2064

2065

2066

2067

2068

2069

2070

2071

2072

2073

2074

2075

2076

2077

2078

2079

2080

2081

2082

2083

2084

2085

2086

2087

2088

2089

2090

A B C D E F G H I J K L
     42.91      18.5

      0.211       0.155

      1.866      52.26

     36.66      34.93

      0.207       0.217

     0.01       0.103

      0.44      0.0497

      0.126       1.215

      0.669       0.573

      0.154       0.18

     18.74      16.06

      0.103       0.137

     0.0312

      8.002       7.259

      0.207       0.229

      0.841

      0.762

      0.267

      0.396

      0.12     -2.446

      0.111       0.831

      0.173       0.169

      0.185       0.208

      0.219

    -2.108       0.192

      0.54       2.067

      0.191

      0.162     -2.13

      0.119       0.868

      0.218       0.323

      0.211       0.209

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Gamma Kaplan-Meier (KM) Statistics

k hat (KM) nu hat (KM)

Approximate Chi Square Value (52.26, α) Adjusted Chi Square Value (52.26, β)

   95% Gamma Approximate KM-UCL (use when n>=50)    95% Gamma Adjusted KM-UCL (use when n<50)

Gamma ROS Statistics using Imputed  Non-Detects

GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1

For such situations, GROS method tends to yield inflated values of UCLs and BTVs

For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates

Minimum Mean

Maximum Median

SD CV

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Adjusted Level of Significance (β)

Approximate Chi Square Value (16.06, α) Adjusted Chi Square Value (16.06, β)

   95% Gamma Approximate UCL (use when n>=50)    95% Gamma Adjusted UCL (use when n<50)

Lognormal GOF Test on Detected Observations Only

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Detected Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Detected Data appear Lognormal at 5% Significance Level

Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects

Mean in Original Scale Mean in Log Scale

SD in Original Scale SD in Log Scale

   95% t UCL (assumes normality of ROS data)    95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL    95% Bootstrap t UCL

   95% H-UCL (Log ROS)

UCLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distributed

KM Mean (logged)    95% H-UCL (KM -Log)

KM SD (logged)    95% Critical H Value (KM-Log)

KM Standard Error of Mean (logged)

DL/2 Statistics

DL/2 Normal DL/2 Log-Transformed

Mean in Original Scale Mean in Log Scale

SD in Original Scale SD in Log Scale

   95% t UCL (Assumes normality)    95% H-Stat UCL

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics

Detected Data appear Approximate Normal Distributed at 5% Significance Level

Suggested UCL to Use

95% KM (t) UCL 95% KM (Percentile Bootstrap) UCL



2091

2092

2093

2094

2095

2096

2097

2098

2099

2100

2101

2102

2103

2104

2105

2106

2107

2108

2109

2110

2111

2112

2113

2114

2115

2116

2117

2118

2119

2120

2121

2122

2123

2124

2125

2126

2127

2128

2129

2130

2131

2132

2133

2134

2135

2136

2137

2138

2139

2140

2141

2142

2143

2144

2145

A B C D E F G H I J K L

     18      17

      0

      5.83      15.95

     24      16.15

      5.205       1.227

      0.326     -0.191

      0.967

      0.897

      0.112

      0.209

     18.09      17.91

     18.08

      0.336

      0.74

      0.138

      0.204

      8.553       7.165

      1.865       2.226

   307.9    257.9

     15.95       5.959

   221.7

     0.0357    218.5

     18.55      18.83

      0.926

      0.897

      0.14

      0.209

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

Vanadium

General Statistics

Total Number of Observations Number of Distinct Observations

Number of Missing Observations

Minimum Mean

Maximum Median

SD Std. Error of Mean

Coefficient of Variation Skewness

Normal GOF Test

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Data appear Normal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Data appear Normal at 5% Significance Level

Data appear Normal at 5% Significance Level

Assuming Normal Distribution

   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL    95% Adjusted-CLT UCL (Chen-1995)

   95% Modified-t UCL (Johnson-1978)

Gamma GOF Test

A-D Test Statistic Anderson-Darling Gamma GOF Test

5% A-D Critical Value Detected data appear Gamma Distributed at 5% Significance Level

K-S Test Statistic Kolmogrov-Smirnoff Gamma GOF Test

5% K-S Critical Value Detected data appear Gamma Distributed at 5% Significance Level

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Approximate Chi Square Value (0.05)

Adjusted Level of Significance Adjusted Chi Square Value

Assuming Gamma Distribution

   95% Approximate Gamma UCL (use when n>=50))    95% Adjusted Gamma UCL (use when n<50)

Lognormal GOF Test

Shapiro Wilk Test Statistic Shapiro Wilk Lognormal GOF Test

5% Shapiro Wilk Critical Value Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic Lilliefors Lognormal GOF Test

5% Lilliefors Critical Value Data appear Lognormal at 5% Significance Level

Data appear Lognormal at 5% Significance Level

Lognormal Statistics



2146

2147

2148

2149

2150

2151

2152

2153

2154

2155

2156

2157

2158

2159

2160

2161

2162

2163

2164

2165

2166

2167

2168

2169

2170

2171

2172

2173

2174

2175

2176

2177

2178

2179

2180

2181

2182

2183

2184

2185

2186

2187

2188

2189

2190

2191

2192

2193

2194

2195

2196

2197

2198

2199

2200

A B C D E F G H I J K L
      1.763       2.71

      3.178       0.374

     19.17      20.38

     22.35      25.07

     30.42

     17.97      18.09

     17.92      18.11

     17.87      17.9

     17.99

     19.63      21.3

     23.61      28.16

     18.09

     18      18

      0

     19.9      54.08

   218      31.35

     48.98      11.55

      0.906       2.447

      0.698

      0.897

      0.243

      0.209

     74.17      80.19

     75.28

      1.07

Minimum of Logged Data Mean of logged Data

Maximum of Logged Data SD of logged Data

Assuming Lognormal Distribution

   95% H-UCL    90% Chebyshev (MVUE) UCL

   95% Chebyshev (MVUE) UCL  97.5% Chebyshev (MVUE) UCL

   99% Chebyshev (MVUE) UCL

Nonparametric Distribution Free UCL Statistics

Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

   95% CLT UCL    95% Jackknife UCL

   95% Standard Bootstrap UCL    95% Bootstrap-t UCL

   95% Hall's Bootstrap UCL    95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL

   90% Chebyshev(Mean, Sd) UCL    95% Chebyshev(Mean, Sd) UCL

 97.5% Chebyshev(Mean, Sd) UCL    99% Chebyshev(Mean, Sd) UCL

Suggested UCL to Use

95% Student's-t UCL

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

For additional insight the user may want to consult a statistician.

Note: For highly negatively-skewed data, confidence limits (e.g., Chen, Johnson, Lognormal, and Gamma) may not be

reliable.  Chen's and Johnson's methods provide adjustments for positvely skewed data sets.

Zinc

General Statistics

Total Number of Observations Number of Distinct Observations

Number of Missing Observations

Minimum Mean

Maximum Median

SD Std. Error of Mean

Coefficient of Variation Skewness

Normal GOF Test

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Data Not Normal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Data Not Normal at 5% Significance Level

Data Not Normal at 5% Significance Level

Assuming Normal Distribution

   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL    95% Adjusted-CLT UCL (Chen-1995)

   95% Modified-t UCL (Johnson-1978)

Gamma GOF Test

A-D Test Statistic Anderson-Darling Gamma GOF Test



2201

2202

2203

2204

2205

2206

2207

2208

2209

2210

2211

2212

2213

2214

2215

2216

2217

2218

2219

2220

2221

2222

2223

2224

2225

2226

2227

2228

2229

2230

2231

2232

2233

2234

2235

2236

2237

2238

2239

2240

2241

2242

2243

2244

2245

2246

2247

2248

2249

2250

2251

A B C D E F G H I J K L
      0.752

      0.236

      0.206

      2.045       1.741

     26.45      31.07

     73.6      62.67

     54.08      40.99

     45.46

     0.0357      44.05

     74.56      76.94

      0.879

      0.897

      0.227

      0.209

      2.991       3.726

      5.384       0.695

     77.05      79.2

     91.5    108.6

   142.1

     73.07      74.17

     72.46      91.1

   148      74.22

     81.43

     88.72    104.4

   126.2    169

   104.4

5% A-D Critical Value Data Not Gamma Distributed at 5% Significance Level

K-S Test Statistic Kolmogrov-Smirnoff Gamma GOF Test

5% K-S Critical Value Data Not Gamma Distributed at 5% Significance Level

Data Not Gamma Distributed at 5% Significance Level

Gamma Statistics

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Approximate Chi Square Value (0.05)

Adjusted Level of Significance Adjusted Chi Square Value

Assuming Gamma Distribution

   95% Approximate Gamma UCL (use when n>=50))    95% Adjusted Gamma UCL (use when n<50)

Lognormal GOF Test

Shapiro Wilk Test Statistic Shapiro Wilk Lognormal GOF Test

5% Shapiro Wilk Critical Value Data Not Lognormal at 5% Significance Level

Lilliefors Test Statistic Lilliefors Lognormal GOF Test

5% Lilliefors Critical Value Data Not Lognormal at 5% Significance Level

Data Not Lognormal at 5% Significance Level

Lognormal Statistics

Minimum of Logged Data Mean of logged Data

Maximum of Logged Data SD of logged Data

Assuming Lognormal Distribution

   95% H-UCL    90% Chebyshev (MVUE) UCL

   95% Chebyshev (MVUE) UCL  97.5% Chebyshev (MVUE) UCL

   99% Chebyshev (MVUE) UCL

Nonparametric Distribution Free UCL Statistics

Data do not follow a Discernible Distribution (0.05)

Nonparametric Distribution Free UCLs

   95% CLT UCL    95% Jackknife UCL

   95% Standard Bootstrap UCL    95% Bootstrap-t UCL

   95% Hall's Bootstrap UCL    95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL

   90% Chebyshev(Mean, Sd) UCL    95% Chebyshev(Mean, Sd) UCL

 97.5% Chebyshev(Mean, Sd) UCL    99% Chebyshev(Mean, Sd) UCL

Suggested UCL to Use

95% Chebyshev (Mean, Sd) UCL

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

For additional insight the user may want to consult a statistician.
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A B C D E F G H I J K L

     20      20

      0

  1770   4985

 11700   4175

  2550    570.3

      0.512       1.336

      0.882

      0.905

      0.172

      0.198

  5971   6105

  5999

      0.308

      0.745

      0.117

      0.195

      4.657       3.991

  1070   1249

   186.3    159.7

  4985   2495

   131.4

     0.038    129.4

  6054   6149

      0.984

      0.905

      0.1

      0.198

UCL Statistics for Data Sets with Non-Detects

User Selected Options

Date/Time of Computation   2/5/2015 10:51:02 AM

From File   ProUCLinput_16-026(e)_0-5.xls

Full Precision   OFF

Confidence Coefficient   95%

Number of Bootstrap Operations   2000

Aluminum

General Statistics

Total Number of Observations Number of Distinct Observations

Number of Missing Observations

Minimum Mean

Maximum Median

SD Std. Error of Mean

Coefficient of Variation Skewness

Normal GOF Test

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Data Not Normal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Data appear Normal at 5% Significance Level

Data appear Approximate Normal at 5% Significance Level

Assuming Normal Distribution

   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL    95% Adjusted-CLT UCL (Chen-1995)

   95% Modified-t UCL (Johnson-1978)

Gamma GOF Test

A-D Test Statistic Anderson-Darling Gamma GOF Test

5% A-D Critical Value Detected data appear Gamma Distributed at 5% Significance Level

K-S Test Statistic Kolmogrov-Smirnoff Gamma GOF Test

5% K-S Critical Value Detected data appear Gamma Distributed at 5% Significance Level

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Approximate Chi Square Value (0.05)

Adjusted Level of Significance Adjusted Chi Square Value

Assuming Gamma Distribution

   95% Approximate Gamma UCL (use when n>=50))    95% Adjusted Gamma UCL (use when n<50)

Lognormal GOF Test

Shapiro Wilk Test Statistic Shapiro Wilk Lognormal GOF Test

5% Shapiro Wilk Critical Value Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic Lilliefors Lognormal GOF Test

5% Lilliefors Critical Value Data appear Lognormal at 5% Significance Level
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      7.479       8.403

      9.367       0.479

  6232   6623

  7371   8410

 10450

  5923   5971

  5923   6279

  6543   5936

  6082

  6695   7470

  8546  10659

  5971

     16      10

      6      10

      6       4

      0.167      0.09

      0.305       0.5

    0.00259      62.5%

      0.215      0.0509

      0.206       0.237

      1.211       1.498

    -1.558       0.223

      0.894

      0.788

      0.207

      0.362

      0.158      0.0235

     0.0712       0.195

      0.199       0.194

Data appear Lognormal at 5% Significance Level

Lognormal Statistics

Minimum of Logged Data Mean of logged Data

Maximum of Logged Data SD of logged Data

Assuming Lognormal Distribution

   95% H-UCL    90% Chebyshev (MVUE) UCL

   95% Chebyshev (MVUE) UCL  97.5% Chebyshev (MVUE) UCL

   99% Chebyshev (MVUE) UCL

Nonparametric Distribution Free UCL Statistics

Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

   95% CLT UCL    95% Jackknife UCL

   95% Standard Bootstrap UCL    95% Bootstrap-t UCL

   95% Hall's Bootstrap UCL    95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL

   90% Chebyshev(Mean, Sd) UCL    95% Chebyshev(Mean, Sd) UCL

 97.5% Chebyshev(Mean, Sd) UCL    99% Chebyshev(Mean, Sd) UCL

Suggested UCL to Use

95% Student's-t UCL

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

For additional insight the user may want to consult a statistician.

Amino-2,6-dinitrotoluene[4-]

General Statistics

Total Number of Observations Number of Distinct Observations

Number of Detects Number of Non-Detects

Number of Distinct Detects Number of Distinct Non-Detects

Minimum Detect Minimum Non-Detect

Maximum Detect Maximum Non-Detect

Variance Detects Percent Non-Detects

Mean Detects SD Detects

Median Detects CV Detects

Skewness Detects Kurtosis Detects

Mean of Logged Detects SD of Logged Detects

Normal GOF Test on Detects Only

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Detected Data appear Normal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Detected Data appear Normal at 5% Significance Level

Detected Data appear Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs

Mean Standard Error of Mean

SD    95% KM (BCA) UCL

95% KM (t) UCL 95% KM (Percentile Bootstrap) UCL
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149
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162
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A B C D E F G H I J K L
      0.197       0.193

      0.229       0.261

      0.305       0.392

      0.31

      0.697

      0.186

      0.332

     23.37      11.79

    0.00921      0.0182

   280.4    141.5

      0.215      0.0627

      4.947    158.3

   130.2    127.3

      0.192       0.197

     0.0623       0.155

      0.305       0.158

     0.0734       0.475

      4.446       3.654

     0.0348      0.0423

   142.3    116.9

      0.155      0.0808

     0.0335

     92.97      90.54

      0.194       0.2

      0.929

      0.788

      0.172

      0.362

      0.167     -1.852

     0.0604       0.353

      0.193       0.192

      0.193       0.197

      0.199

    -1.944       0.2

      0.449       2

   95% KM (z) UCL    95% KM Bootstrap t UCL

90% KM Chebyshev UCL 95% KM Chebyshev UCL

97.5% KM Chebyshev UCL 99% KM Chebyshev UCL

Gamma GOF Tests on Detected Observations Only

A-D Test Statistic Anderson-Darling GOF Test

5% A-D Critical Value Detected data appear Gamma Distributed at 5% Significance Level

K-S Test Statistic Kolmogrov-Smirnoff GOF

5% K-S Critical Value Detected data appear Gamma Distributed at 5% Significance Level

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Gamma Kaplan-Meier (KM) Statistics

k hat (KM) nu hat (KM)

Approximate Chi Square Value (158.30, α) Adjusted Chi Square Value (158.30, β)

   95% Gamma Approximate KM-UCL (use when n>=50)    95% Gamma Adjusted KM-UCL (use when n<50)

Gamma ROS Statistics using Imputed  Non-Detects

GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1

For such situations, GROS method tends to yield inflated values of UCLs and BTVs

For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates

Minimum Mean

Maximum Median

SD CV

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Adjusted Level of Significance (β)

Approximate Chi Square Value (116.94, α) Adjusted Chi Square Value (116.94, β)

   95% Gamma Approximate UCL (use when n>=50)    95% Gamma Adjusted UCL (use when n<50)

Lognormal GOF Test on Detected Observations Only

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Detected Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Detected Data appear Lognormal at 5% Significance Level

Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects

Mean in Original Scale Mean in Log Scale

SD in Original Scale SD in Log Scale

   95% t UCL (assumes normality of ROS data)    95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL    95% Bootstrap t UCL

   95% H-UCL (Log ROS)

UCLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distributed

KM Mean (logged)    95% H-UCL (KM -Log)

KM SD (logged)    95% Critical H Value (KM-Log)
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204

205

206

207

208
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213

214

215

216

217

218

219

220

A B C D E F G H I J K L
      0.148

      0.173     -1.982

     0.0947       0.784

      0.215       0.304

      0.199       0.194

     16       8

      5      11

      5       3

      0.102      0.075

      0.25       0.5

    0.00297      68.75%

      0.186      0.0545

      0.199       0.294

    -0.798       1.393

    -1.726       0.339

      0.952

      0.762

      0.201

      0.396

      0.125      0.0216

     0.0641       0.159

      0.163       0.158

      0.161       0.15

      0.19       0.22

      0.26       0.34

      0.368

      0.679

      0.234

      0.357

KM Standard Error of Mean (logged)

DL/2 Statistics

DL/2 Normal DL/2 Log-Transformed

Mean in Original Scale Mean in Log Scale

SD in Original Scale SD in Log Scale

   95% t UCL (Assumes normality)    95% H-Stat UCL

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics

Detected Data appear Normal Distributed at 5% Significance Level

Suggested UCL to Use

95% KM (t) UCL 95% KM (Percentile Bootstrap) UCL

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

Amino-4,6-dinitrotoluene[2-]

General Statistics

Total Number of Observations Number of Distinct Observations

Number of Detects Number of Non-Detects

Number of Distinct Detects Number of Distinct Non-Detects

Minimum Detect Minimum Non-Detect

Maximum Detect Maximum Non-Detect

Variance Detects Percent Non-Detects

Mean Detects SD Detects

Median Detects CV Detects

Skewness Detects Kurtosis Detects

Mean of Logged Detects SD of Logged Detects

Normal GOF Test on Detects Only

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Detected Data appear Normal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Detected Data appear Normal at 5% Significance Level

Detected Data appear Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs

Mean Standard Error of Mean

SD    95% KM (BCA) UCL

95% KM (t) UCL 95% KM (Percentile Bootstrap) UCL

   95% KM (z) UCL    95% KM Bootstrap t UCL

90% KM Chebyshev UCL 95% KM Chebyshev UCL

97.5% KM Chebyshev UCL 99% KM Chebyshev UCL

Gamma GOF Tests on Detected Observations Only

A-D Test Statistic Anderson-Darling GOF Test

5% A-D Critical Value Detected data appear Gamma Distributed at 5% Significance Level

K-S Test Statistic Kolmogrov-Smirnoff GOF

5% K-S Critical Value Detected data appear Gamma Distributed at 5% Significance Level

Detected data appear Gamma Distributed at 5% Significance Level
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255
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263

264

265

266

267
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     12.2       5.013

     0.0152      0.037

   122      50.13

      0.186      0.0829

      3.816    122.1

     97.59      95.1

      0.157       0.161

     0.01       0.107

      0.25      0.0888

     0.0785       0.733

      1.411       1.188

     0.0758      0.09

     45.16      38.02

      0.107      0.0982

     0.0335

     24.9      23.7

      0.163       0.172

      0.887

      0.762

      0.259

      0.396

      0.12     -2.262

     0.0651       0.543

      0.148       0.146

      0.15       0.154

      0.162

    -2.197       0.16

      0.476       2.026

      0.161

      0.15     -2.199

     0.0978       0.886

      0.193       0.293

Gamma Statistics on Detected Data Only

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Gamma Kaplan-Meier (KM) Statistics

k hat (KM) nu hat (KM)

Approximate Chi Square Value (122.11, α) Adjusted Chi Square Value (122.11, β)

   95% Gamma Approximate KM-UCL (use when n>=50)    95% Gamma Adjusted KM-UCL (use when n<50)

Gamma ROS Statistics using Imputed  Non-Detects

GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1

For such situations, GROS method tends to yield inflated values of UCLs and BTVs

For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates

Minimum Mean

Maximum Median

SD CV

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Adjusted Level of Significance (β)

Approximate Chi Square Value (38.02, α) Adjusted Chi Square Value (38.02, β)

   95% Gamma Approximate UCL (use when n>=50)    95% Gamma Adjusted UCL (use when n<50)

Lognormal GOF Test on Detected Observations Only

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Detected Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Detected Data appear Lognormal at 5% Significance Level

Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects

Mean in Original Scale Mean in Log Scale

SD in Original Scale SD in Log Scale

   95% t UCL (assumes normality of ROS data)    95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL    95% Bootstrap t UCL

   95% H-UCL (Log ROS)

UCLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distributed

KM Mean (logged)    95% H-UCL (KM -Log)

KM SD (logged)    95% Critical H Value (KM-Log)

KM Standard Error of Mean (logged)

DL/2 Statistics

DL/2 Normal DL/2 Log-Transformed

Mean in Original Scale Mean in Log Scale

SD in Original Scale SD in Log Scale

   95% t UCL (Assumes normality)    95% H-Stat UCL

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics
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295
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322
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329

330

A B C D E F G H I J K L

      0.163       0.158

     20      19

     18       2

     17       2

      0.847       1.17

      3.89       1.2

      0.522      10%

      2.006       0.722

      2.06       0.36

      0.826       1.596

      0.634       0.37

      0.949

      0.897

      0.126

      0.209

      1.906       0.169

      0.731       2.162

      2.198       2.18

      2.184       2.237

      2.413       2.642

      2.961       3.586

      0.261

      0.741

      0.127

      0.204

      8.22       6.887

      0.244       0.291

   295.9    247.9

      2.006       0.764

      6.795    271.8

   234.6    231.9

Detected Data appear Normal Distributed at 5% Significance Level

Suggested UCL to Use

95% KM (t) UCL 95% KM (Percentile Bootstrap) UCL

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

Arsenic

General Statistics

Total Number of Observations Number of Distinct Observations

Number of Detects Number of Non-Detects

Number of Distinct Detects Number of Distinct Non-Detects

Minimum Detect Minimum Non-Detect

Maximum Detect Maximum Non-Detect

Variance Detects Percent Non-Detects

Mean Detects SD Detects

Median Detects CV Detects

Skewness Detects Kurtosis Detects

Mean of Logged Detects SD of Logged Detects

Normal GOF Test on Detects Only

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Detected Data appear Normal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Detected Data appear Normal at 5% Significance Level

Detected Data appear Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs

Mean Standard Error of Mean

SD    95% KM (BCA) UCL

95% KM (t) UCL 95% KM (Percentile Bootstrap) UCL

   95% KM (z) UCL    95% KM Bootstrap t UCL

90% KM Chebyshev UCL 95% KM Chebyshev UCL

97.5% KM Chebyshev UCL 99% KM Chebyshev UCL

Gamma GOF Tests on Detected Observations Only

A-D Test Statistic Anderson-Darling GOF Test

5% A-D Critical Value Detected data appear Gamma Distributed at 5% Significance Level

K-S Test Statistic Kolmogrov-Smirnoff GOF

5% K-S Critical Value Detected data appear Gamma Distributed at 5% Significance Level

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Gamma Kaplan-Meier (KM) Statistics

k hat (KM) nu hat (KM)

Approximate Chi Square Value (271.81, α) Adjusted Chi Square Value (271.81, β)
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      2.208       2.234

      0.847       1.903

      3.89       1.975

      0.753       0.396

      6.805       5.818

      0.28       0.327

   272.2    232.7

      1.903       0.789

     0.038

   198.4    195.9

      2.232       2.261

      0.973

      0.897

      0.145

      0.209

      1.91       0.575

      0.744       0.394

      2.198       2.173

      2.212       2.244

      2.285

      0.571       2.273

      0.393       1.923

     0.0915

      1.865       0.518

      0.81       0.499

      2.178       2.396

      2.198       2.18

   95% Gamma Approximate KM-UCL (use when n>=50)    95% Gamma Adjusted KM-UCL (use when n<50)

Gamma ROS Statistics using Imputed  Non-Detects

GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1

For such situations, GROS method tends to yield inflated values of UCLs and BTVs

For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates

Minimum Mean

Maximum Median

SD CV

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Adjusted Level of Significance (β)

Approximate Chi Square Value (232.71, α) Adjusted Chi Square Value (232.71, β)

   95% Gamma Approximate UCL (use when n>=50)    95% Gamma Adjusted UCL (use when n<50)

Lognormal GOF Test on Detected Observations Only

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Detected Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Detected Data appear Lognormal at 5% Significance Level

Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects

Mean in Original Scale Mean in Log Scale

SD in Original Scale SD in Log Scale

   95% t UCL (assumes normality of ROS data)    95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL    95% Bootstrap t UCL

   95% H-UCL (Log ROS)

UCLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distributed

KM Mean (logged)    95% H-UCL (KM -Log)

KM SD (logged)    95% Critical H Value (KM-Log)

KM Standard Error of Mean (logged)

DL/2 Statistics

DL/2 Normal DL/2 Log-Transformed

Mean in Original Scale Mean in Log Scale

SD in Original Scale SD in Log Scale

   95% t UCL (Assumes normality)    95% H-Stat UCL

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics

Detected Data appear Normal Distributed at 5% Significance Level

Suggested UCL to Use

95% KM (t) UCL 95% KM (Percentile Bootstrap) UCL

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.
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425
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     20      20

      0

     31.3    405.1

  1420    193.5

   431.3      96.44

      1.065       1.32

      0.784

      0.905

      0.285

      0.198

   571.8    594.1

   576.5

      0.651

      0.767

      0.181

      0.199

      1.037       0.915

   390.7    442.8

     41.47      36.59

   405.1    423.5

     23.74

     0.038      22.92

   624.2    646.5

      0.958

      0.905

      0.114

      0.198

      3.444       5.45

      7.258       1.119

   895.2    770

   930.8   1154

Barium

General Statistics

Total Number of Observations Number of Distinct Observations

Number of Missing Observations

Minimum Mean

Maximum Median

SD Std. Error of Mean

Coefficient of Variation Skewness

Normal GOF Test

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Data Not Normal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Data Not Normal at 5% Significance Level

Data Not Normal at 5% Significance Level

Assuming Normal Distribution

   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL    95% Adjusted-CLT UCL (Chen-1995)

   95% Modified-t UCL (Johnson-1978)

Gamma GOF Test

A-D Test Statistic Anderson-Darling Gamma GOF Test

5% A-D Critical Value Detected data appear Gamma Distributed at 5% Significance Level

K-S Test Statistic Kolmogrov-Smirnoff Gamma GOF Test

5% K-S Critical Value Detected data appear Gamma Distributed at 5% Significance Level

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Approximate Chi Square Value (0.05)

Adjusted Level of Significance Adjusted Chi Square Value

Assuming Gamma Distribution

   95% Approximate Gamma UCL (use when n>=50)    95% Adjusted Gamma UCL (use when n<50)

Lognormal GOF Test

Shapiro Wilk Test Statistic Shapiro Wilk Lognormal GOF Test

5% Shapiro Wilk Critical Value Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic Lilliefors Lognormal GOF Test

5% Lilliefors Critical Value Data appear Lognormal at 5% Significance Level

Data appear Lognormal at 5% Significance Level

Lognormal Statistics

Minimum of Logged Data Mean of logged Data

Maximum of Logged Data SD of logged Data

Assuming Lognormal Distribution

   95% H-UCL    90% Chebyshev (MVUE) UCL

   95% Chebyshev (MVUE) UCL  97.5% Chebyshev (MVUE) UCL
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472
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  1592

   563.7    571.8

   559.2    631.7

   574.1    565.4

   576.2

   694.4    825.4

  1007   1365

   646.5

     20      19

      6      14

      6      13

     0.0237      0.037

      0.48       0.69

     0.0273      70%

      0.17       0.165

      0.128       0.972

      1.666       3.073

    -2.182       1.042

      0.841

      0.788

      0.261

      0.362

     0.0764      0.0285

      0.109       0.131

      0.126       0.126

      0.123       0.152

      0.162       0.201

      0.254       0.36

      0.177

      0.71

      0.148

      0.338

   99% Chebyshev (MVUE) UCL

Nonparametric Distribution Free UCL Statistics

Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

   95% CLT UCL    95% Jackknife UCL

   95% Standard Bootstrap UCL    95% Bootstrap-t UCL

   95% Hall's Bootstrap UCL    95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL

   90% Chebyshev(Mean, Sd) UCL    95% Chebyshev(Mean, Sd) UCL

 97.5% Chebyshev(Mean, Sd) UCL    99% Chebyshev(Mean, Sd) UCL

Suggested UCL to Use

95% Adjusted Gamma UCL

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

For additional insight the user may want to consult a statistician.

Benzo(a)anthracene

General Statistics

Total Number of Observations Number of Distinct Observations

Number of Detects Number of Non-Detects

Number of Distinct Detects Number of Distinct Non-Detects

Minimum Detect Minimum Non-Detect

Maximum Detect Maximum Non-Detect

Variance Detects Percent Non-Detects

Mean Detects SD Detects

Median Detects CV Detects

Skewness Detects Kurtosis Detects

Mean of Logged Detects SD of Logged Detects

Normal GOF Test on Detects Only

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Detected Data appear Normal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Detected Data appear Normal at 5% Significance Level

Detected Data appear Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs

Mean Standard Error of Mean

SD    95% KM (BCA) UCL

95% KM (t) UCL 95% KM (Percentile Bootstrap) UCL

   95% KM (z) UCL    95% KM Bootstrap t UCL

90% KM Chebyshev UCL 95% KM Chebyshev UCL

97.5% KM Chebyshev UCL 99% KM Chebyshev UCL

Gamma GOF Tests on Detected Observations Only

A-D Test Statistic Anderson-Darling GOF Test

5% A-D Critical Value Detected data appear Gamma Distributed at 5% Significance Level

K-S Test Statistic Kolmogrov-Smirnoff GOF

5% K-S Critical Value Detected data appear Gamma Distributed at 5% Significance Level
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512

513

514

515

516

517

518

519

520

521

522

523

524

525

526

527

528

529

530

531

532

533

534

535

536

537

538

539

540

541

542

543

544

545

546

547

548

549

550

A B C D E F G H I J K L

      1.366       0.794

      0.124       0.214

     16.39       9.529

      0.17       0.191

      0.487      19.47

     10.46       9.94

      0.142       0.15

     0.01      0.0579

      0.48      0.01

      0.113       1.954

      0.6       0.543

     0.0966       0.107

     24      21.73

     0.0579      0.0786

     0.038

     12.14      11.57

      0.104       0.109

      0.993

      0.788

      0.131

      0.362

     0.0692     -3.235

      0.109       0.919

      0.111       0.113

      0.13       0.19

      0.102

    -3.148       0.114

      0.934       2.539

      0.256

      0.118     -2.76

      0.129       1.181

      0.168       0.28

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Gamma Kaplan-Meier (KM) Statistics

k hat (KM) nu hat (KM)

Approximate Chi Square Value (19.47, α) Adjusted Chi Square Value (19.47, β)

   95% Gamma Approximate KM-UCL (use when n>=50)    95% Gamma Adjusted KM-UCL (use when n<50)

Gamma ROS Statistics using Imputed  Non-Detects

GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1

For such situations, GROS method tends to yield inflated values of UCLs and BTVs

For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates

Minimum Mean

Maximum Median

SD CV

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Adjusted Level of Significance (β)

Approximate Chi Square Value (21.73, α) Adjusted Chi Square Value (21.73, β)

   95% Gamma Approximate UCL (use when n>=50)    95% Gamma Adjusted UCL (use when n<50)

Lognormal GOF Test on Detected Observations Only

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Detected Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Detected Data appear Lognormal at 5% Significance Level

Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects

Mean in Original Scale Mean in Log Scale

SD in Original Scale SD in Log Scale

   95% t UCL (assumes normality of ROS data)    95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL    95% Bootstrap t UCL

   95% H-UCL (Log ROS)

UCLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distributed

KM Mean (logged)    95% H-UCL (KM -Log)

KM SD (logged)    95% Critical H Value (KM-Log)

KM Standard Error of Mean (logged)

DL/2 Statistics

DL/2 Normal DL/2 Log-Transformed

Mean in Original Scale Mean in Log Scale

SD in Original Scale SD in Log Scale

   95% t UCL (Assumes normality)    95% H-Stat UCL

DL/2 is not a recommended method, provided for comparisons and historical reasons
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581
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596

597

598
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600

601

602

603

604

605
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      0.126       0.126

     20      18

      7      13

      7      11

     0.0322      0.037

      0.47       0.69

     0.0233      65%

      0.166       0.153

      0.12       0.92

      1.542       2.468

    -2.155       0.932

      0.843

      0.803

      0.194

      0.335

     0.089      0.0281

      0.109       0.144

      0.138       0.137

      0.135       0.164

      0.173       0.212

      0.265       0.369

      0.246

      0.721

      0.205

      0.317

      1.54       0.975

      0.108       0.17

     21.56      13.65

      0.166       0.168

      0.669      26.77

Nonparametric Distribution Free UCL Statistics

Detected Data appear Normal Distributed at 5% Significance Level

Suggested UCL to Use

95% KM (t) UCL 95% KM (Percentile Bootstrap) UCL

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

Benzo(a)pyrene

General Statistics

Total Number of Observations Number of Distinct Observations

Number of Detects Number of Non-Detects

Number of Distinct Detects Number of Distinct Non-Detects

Minimum Detect Minimum Non-Detect

Maximum Detect Maximum Non-Detect

Variance Detects Percent Non-Detects

Mean Detects SD Detects

Median Detects CV Detects

Skewness Detects Kurtosis Detects

Mean of Logged Detects SD of Logged Detects

Normal GOF Test on Detects Only

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Detected Data appear Normal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Detected Data appear Normal at 5% Significance Level

Detected Data appear Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs

Mean Standard Error of Mean

SD    95% KM (BCA) UCL

95% KM (t) UCL 95% KM (Percentile Bootstrap) UCL

   95% KM (z) UCL    95% KM Bootstrap t UCL

90% KM Chebyshev UCL 95% KM Chebyshev UCL

97.5% KM Chebyshev UCL 99% KM Chebyshev UCL

Gamma GOF Tests on Detected Observations Only

A-D Test Statistic Anderson-Darling GOF Test

5% A-D Critical Value Detected data appear Gamma Distributed at 5% Significance Level

K-S Test Statistic Kolmogrov-Smirnoff GOF

5% K-S Critical Value Detected data appear Gamma Distributed at 5% Significance Level

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Gamma Kaplan-Meier (KM) Statistics

k hat (KM) nu hat (KM)
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652

653

654

655

656

657

658

659

660

A B C D E F G H I J K L
     15.97      15.32

      0.149       0.155

     0.01      0.0681

      0.47      0.0115

      0.114       1.67

      0.664       0.598

      0.103       0.114

     26.57      23.92

     0.0681      0.0881

     0.038

     13.79      13.18

      0.118       0.124

      0.972

      0.803

      0.177

      0.335

     0.0796     -3.013

      0.108       0.882

      0.121       0.122

      0.138       0.177

      0.12

    -2.869       0.128

      0.837       2.408

      0.226

      0.125     -2.685

      0.129       1.185

      0.174       0.304

      0.138       0.137

Approximate Chi Square Value (26.77, α) Adjusted Chi Square Value (26.77, β)

   95% Gamma Approximate KM-UCL (use when n>=50)    95% Gamma Adjusted KM-UCL (use when n<50)

Gamma ROS Statistics using Imputed  Non-Detects

GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1

For such situations, GROS method tends to yield inflated values of UCLs and BTVs

For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates

Minimum Mean

Maximum Median

SD CV

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Adjusted Level of Significance (β)

Approximate Chi Square Value (23.92, α) Adjusted Chi Square Value (23.92, β)

   95% Gamma Approximate UCL (use when n>=50)    95% Gamma Adjusted UCL (use when n<50)

Lognormal GOF Test on Detected Observations Only

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Detected Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Detected Data appear Lognormal at 5% Significance Level

Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects

Mean in Original Scale Mean in Log Scale

SD in Original Scale SD in Log Scale

   95% t UCL (assumes normality of ROS data)    95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL    95% Bootstrap t UCL

   95% H-UCL (Log ROS)

UCLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distributed

KM Mean (logged)    95% H-UCL (KM -Log)

KM SD (logged)    95% Critical H Value (KM-Log)

KM Standard Error of Mean (logged)

DL/2 Statistics

DL/2 Normal DL/2 Log-Transformed

Mean in Original Scale Mean in Log Scale

SD in Original Scale SD in Log Scale

   95% t UCL (Assumes normality)    95% H-Stat UCL

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics

Detected Data appear Normal Distributed at 5% Significance Level

Suggested UCL to Use

95% KM (t) UCL 95% KM (Percentile Bootstrap) UCL

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.
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708
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714

715
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     20      18

      8      12

      8      10

     0.0504      0.037

      0.59       0.69

     0.0343      60%

      0.209       0.185

      0.141       0.884

      1.546       1.811

    -1.866       0.816

      0.808

      0.818

      0.292

      0.313

      0.118      0.0363

      0.143       0.182

      0.181       0.179

      0.178       0.249

      0.227       0.277

      0.345       0.48

      0.393

      0.726

      0.226

      0.298

      1.8       1.208

      0.116       0.173

     28.8      19.34

      0.209       0.191

      0.688      27.51

     16.55      15.88

      0.197       0.205

     0.01      0.0929

      0.59      0.01

Benzo(b)fluoranthene

General Statistics

Total Number of Observations Number of Distinct Observations

Number of Detects Number of Non-Detects

Number of Distinct Detects Number of Distinct Non-Detects

Minimum Detect Minimum Non-Detect

Maximum Detect Maximum Non-Detect

Variance Detects Percent Non-Detects

Mean Detects SD Detects

Median Detects CV Detects

Skewness Detects Kurtosis Detects

Mean of Logged Detects SD of Logged Detects

Normal GOF Test on Detects Only

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Detected Data Not Normal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Detected Data appear Normal at 5% Significance Level

Detected Data appear Approximate Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs

Mean Standard Error of Mean

SD    95% KM (BCA) UCL

95% KM (t) UCL 95% KM (Percentile Bootstrap) UCL

   95% KM (z) UCL    95% KM Bootstrap t UCL

90% KM Chebyshev UCL 95% KM Chebyshev UCL

97.5% KM Chebyshev UCL 99% KM Chebyshev UCL

Gamma GOF Tests on Detected Observations Only

A-D Test Statistic Anderson-Darling GOF Test

5% A-D Critical Value Detected data appear Gamma Distributed at 5% Significance Level

K-S Test Statistic Kolmogrov-Smirnoff GOF

5% K-S Critical Value Detected data appear Gamma Distributed at 5% Significance Level

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Gamma Kaplan-Meier (KM) Statistics

k hat (KM) nu hat (KM)

Approximate Chi Square Value (27.51, α) Adjusted Chi Square Value (27.51, β)

   95% Gamma Approximate KM-UCL (use when n>=50)    95% Gamma Adjusted KM-UCL (use when n<50)

Gamma ROS Statistics using Imputed  Non-Detects

GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1

For such situations, GROS method tends to yield inflated values of UCLs and BTVs

For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates

Minimum Mean

Maximum Median
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742

743

744

745
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747

748
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      0.149       1.609

      0.598       0.541

      0.155       0.172

     23.91      21.66

     0.0929       0.126

     0.038

     12.08      11.52

      0.167       0.175

      0.955

      0.818

      0.195

      0.313

      0.103     -2.906

      0.144       1.073

      0.158       0.163

      0.18       0.239

      0.191

    -2.603       0.178

      0.876       2.459

      0.229

      0.141     -2.595

      0.154       1.221

      0.2       0.361

      0.181       0.179

     20      18

      5      15

      5      13

     0.0193      0.037

      0.24       0.69

    0.00747      75%

SD CV

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Adjusted Level of Significance (β)

Approximate Chi Square Value (21.66, α) Adjusted Chi Square Value (21.66, β)

   95% Gamma Approximate UCL (use when n>=50)    95% Gamma Adjusted UCL (use when n<50)

Lognormal GOF Test on Detected Observations Only

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Detected Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Detected Data appear Lognormal at 5% Significance Level

Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects

Mean in Original Scale Mean in Log Scale

SD in Original Scale SD in Log Scale

   95% t UCL (assumes normality of ROS data)    95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL    95% Bootstrap t UCL

   95% H-UCL (Log ROS)

UCLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distributed

KM Mean (logged)    95% H-UCL (KM -Log)

KM SD (logged)    95% Critical H Value (KM-Log)

KM Standard Error of Mean (logged)

DL/2 Statistics

DL/2 Normal DL/2 Log-Transformed

Mean in Original Scale Mean in Log Scale

SD in Original Scale SD in Log Scale

   95% t UCL (Assumes normality)    95% H-Stat UCL

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics

Detected Data appear Approximate Normal Distributed at 5% Significance Level

Suggested UCL to Use

95% KM (t) UCL 95% KM (Percentile Bootstrap) UCL

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

Benzo(g,h,i)perylene

General Statistics

Total Number of Observations Number of Distinct Observations

Number of Detects Number of Non-Detects

Number of Distinct Detects Number of Distinct Non-Detects

Minimum Detect Minimum Non-Detect

Maximum Detect Maximum Non-Detect

Variance Detects Percent Non-Detects
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788
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795
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      0.106      0.0864

      0.11       0.815

      0.952       0.869

    -2.578       0.99

      0.919

      0.762

      0.236

      0.396

     0.0534      0.0198

     0.0636       0.101

     0.0876      0.0927

     0.0859      0.0981

      0.113       0.14

      0.177       0.25

      0.247

      0.686

      0.221

      0.361

      1.64       0.789

     0.0647       0.134

     16.4       7.892

      0.106       0.119

      0.704      28.18

     17.07      16.38

     0.0882      0.0919

     0.01      0.0391

      0.24      0.02

     0.0571       1.461

      0.984       0.87

     0.0397      0.0449

     39.37      34.8

     0.0391      0.0419

     0.038

     22.31      21.52

     0.061      0.0633

Mean Detects SD Detects

Median Detects CV Detects

Skewness Detects Kurtosis Detects

Mean of Logged Detects SD of Logged Detects

Normal GOF Test on Detects Only

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Detected Data appear Normal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Detected Data appear Normal at 5% Significance Level

Detected Data appear Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs

Mean Standard Error of Mean

SD    95% KM (BCA) UCL

95% KM (t) UCL 95% KM (Percentile Bootstrap) UCL

   95% KM (z) UCL    95% KM Bootstrap t UCL

90% KM Chebyshev UCL 95% KM Chebyshev UCL

97.5% KM Chebyshev UCL 99% KM Chebyshev UCL

Gamma GOF Tests on Detected Observations Only

A-D Test Statistic Anderson-Darling GOF Test

5% A-D Critical Value Detected data appear Gamma Distributed at 5% Significance Level

K-S Test Statistic Kolmogrov-Smirnoff GOF

5% K-S Critical Value Detected data appear Gamma Distributed at 5% Significance Level

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Gamma Kaplan-Meier (KM) Statistics

k hat (KM) nu hat (KM)

Approximate Chi Square Value (28.18, α) Adjusted Chi Square Value (28.18, β)

   95% Gamma Approximate KM-UCL (use when n>=50)    95% Gamma Adjusted KM-UCL (use when n<50)

Gamma ROS Statistics using Imputed  Non-Detects

GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1

For such situations, GROS method tends to yield inflated values of UCLs and BTVs

For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates

Minimum Mean

Maximum Median

SD CV

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Adjusted Level of Significance (β)

Approximate Chi Square Value (34.80, α) Adjusted Chi Square Value (34.80, β)

   95% Gamma Approximate UCL (use when n>=50)    95% Gamma Adjusted UCL (use when n<50)

Lognormal GOF Test on Detected Observations Only



826

827

828

829

830

831

832

833

834

835

836

837

838

839

840

841

842

843

844

845

846

847

848

849

850

851

852

853

854

855

856

857

858

859

860

861

862

863

864

865

866

867

868

869

870

871

872

873

874

875

876

877

878

879

880
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      0.953

      0.762

      0.246

      0.396

     0.0444     -3.497

     0.0545       0.775

     0.0654      0.0666

     0.0745      0.0896

     0.0618

    -3.396      0.0783

      0.859       2.436

      0.27

      0.113     -2.736

      0.104       1.165

      0.153       0.276

     0.0876      0.0927

     20      20

      0

   600   1827

  9550   1400

  1887    422.1

      1.033       3.962

      0.475

      0.905

      0.36

      0.198

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Detected Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Detected Data appear Lognormal at 5% Significance Level

Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects

Mean in Original Scale Mean in Log Scale

SD in Original Scale SD in Log Scale

   95% t UCL (assumes normality of ROS data)    95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL    95% Bootstrap t UCL

   95% H-UCL (Log ROS)

UCLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distributed

KM Mean (logged)    95% H-UCL (KM -Log)

KM SD (logged)    95% Critical H Value (KM-Log)

KM Standard Error of Mean (logged)

DL/2 Statistics

DL/2 Normal DL/2 Log-Transformed

Mean in Original Scale Mean in Log Scale

SD in Original Scale SD in Log Scale

   95% t UCL (Assumes normality)    95% H-Stat UCL

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics

Detected Data appear Normal Distributed at 5% Significance Level

Suggested UCL to Use

95% KM (t) UCL 95% KM (Percentile Bootstrap) UCL

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

Calcium

General Statistics

Total Number of Observations Number of Distinct Observations

Number of Missing Observations

Minimum Mean

Maximum Median

SD Std. Error of Mean

Coefficient of Variation Skewness

Normal GOF Test

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Data Not Normal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Data Not Normal at 5% Significance Level

Data Not Normal at 5% Significance Level

Assuming Normal Distribution



881

882

883

884

885

886

887

888

889

890

891

892

893

894

895

896

897

898

899

900

901

902

903

904

905

906

907

908

909

910

911

912

913

914

915

916

917

918

919

920

921

922

923

924

925

926

927

928

929

930

931

932

933

934

935
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  2557   2921

  2619

      1.787

      0.75

      0.281

      0.196

      2.458       2.122

   743.5    860.9

     98.3      84.89

  1827   1254

     64.65

     0.038      63.26

  2399   2452

      0.844

      0.905

      0.219

      0.198

      6.397       7.293

      9.164       0.571

  2277   2404

  2715   3148

  3998

  2521   2557

  2486   4307

  5477   2607

  3035

  3093   3667

  4463   6027

  3667

   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL    95% Adjusted-CLT UCL (Chen-1995)

   95% Modified-t UCL (Johnson-1978)

Gamma GOF Test

A-D Test Statistic Anderson-Darling Gamma GOF Test

5% A-D Critical Value Data Not Gamma Distributed at 5% Significance Level

K-S Test Statistic Kolmogrov-Smirnoff Gamma GOF Test

5% K-S Critical Value Data Not Gamma Distributed at 5% Significance Level

Data Not Gamma Distributed at 5% Significance Level

Gamma Statistics

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Approximate Chi Square Value (0.05)

Adjusted Level of Significance Adjusted Chi Square Value

Assuming Gamma Distribution

   95% Approximate Gamma UCL (use when n>=50))    95% Adjusted Gamma UCL (use when n<50)

Lognormal GOF Test

Shapiro Wilk Test Statistic Shapiro Wilk Lognormal GOF Test

5% Shapiro Wilk Critical Value Data Not Lognormal at 5% Significance Level

Lilliefors Test Statistic Lilliefors Lognormal GOF Test

5% Lilliefors Critical Value Data Not Lognormal at 5% Significance Level

Data Not Lognormal at 5% Significance Level

Lognormal Statistics

Minimum of Logged Data Mean of logged Data

Maximum of Logged Data SD of logged Data

Assuming Lognormal Distribution

   95% H-UCL    90% Chebyshev (MVUE) UCL

   95% Chebyshev (MVUE) UCL  97.5% Chebyshev (MVUE) UCL

   99% Chebyshev (MVUE) UCL

Nonparametric Distribution Free UCL Statistics

Data do not follow a Discernible Distribution (0.05)

Nonparametric Distribution Free UCLs

   95% CLT UCL    95% Jackknife UCL

   95% Standard Bootstrap UCL    95% Bootstrap-t UCL

   95% Hall's Bootstrap UCL    95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL

   90% Chebyshev(Mean, Sd) UCL    95% Chebyshev(Mean, Sd) UCL

 97.5% Chebyshev(Mean, Sd) UCL    99% Chebyshev(Mean, Sd) UCL

Suggested UCL to Use

95% Chebyshev (Mean, Sd) UCL

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.
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     11      11

      5       6

      5       6

      0.85       2.47

     11.8      13.3

     19.96      54.55%

      3.98       4.468

      2.71       1.123

      2       4.174

      0.958       0.992

      0.74

      0.762

      0.376

      0.396

      2.842       1.134

      3.108       5.225

      4.898       4.948

      4.708       7.264

      6.245       7.787

      9.926      14.13

      0.392

      0.688

      0.289

      0.363

      1.324       0.663

      3.007       6.005

     13.24       6.628

      3.98       4.889

      0.836      18.4

      9.681       8.668

      5.402       6.034

      0.328       2.58

For additional insight the user may want to consult a statistician.

Chloride

General Statistics

Total Number of Observations Number of Distinct Observations

Number of Detects Number of Non-Detects

Number of Distinct Detects Number of Distinct Non-Detects

Minimum Detect Minimum Non-Detect

Maximum Detect Maximum Non-Detect

Variance Detects Percent Non-Detects

Mean Detects SD Detects

Median Detects CV Detects

Skewness Detects Kurtosis Detects

Mean of Logged Detects SD of Logged Detects

Normal GOF Test on Detects Only

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Detected Data Not Normal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Detected Data appear Normal at 5% Significance Level

Detected Data appear Approximate Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs

Mean Standard Error of Mean

SD    95% KM (BCA) UCL

95% KM (t) UCL 95% KM (Percentile Bootstrap) UCL

   95% KM (z) UCL    95% KM Bootstrap t UCL

90% KM Chebyshev UCL 95% KM Chebyshev UCL

97.5% KM Chebyshev UCL 99% KM Chebyshev UCL

Gamma GOF Tests on Detected Observations Only

A-D Test Statistic Anderson-Darling GOF Test

5% A-D Critical Value Detected data appear Gamma Distributed at 5% Significance Level

K-S Test Statistic Kolmogrov-Smirnoff GOF

5% K-S Critical Value Detected data appear Gamma Distributed at 5% Significance Level

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Gamma Kaplan-Meier (KM) Statistics

k hat (KM) nu hat (KM)

Approximate Chi Square Value (18.40, α) Adjusted Chi Square Value (18.40, β)

   95% Gamma Approximate KM-UCL (use when n>=50)    95% Gamma Adjusted KM-UCL (use when n<50)

Gamma ROS Statistics using Imputed  Non-Detects

GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1

For such situations, GROS method tends to yield inflated values of UCLs and BTVs

For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates

Minimum Mean



991

992

993

994

995

996

997

998

999

1000

1001

1002
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1004

1005

1006

1007

1008

1009

1010

1011

1012

1013

1014

1015

1016

1017

1018

1019

1020

1021

1022

1023

1024

1025

1026

1027

1028

1029

1030

1031

1032

1033

1034

1035

1036

1037

1038

1039

1040

1041

1042

1043

1044

1045
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     11.8       1.551

      3.152       1.222

      1.414       1.089

      1.824       2.368

     31.12      23.96

      2.58       2.472

     0.0278

     13.82      12.58

      4.473       4.914

      0.954

      0.762

      0.228

      0.396

      2.697       0.692

      3.088       0.694

      4.385       4.435

      5.375       9.567

      4.355

      0.682       5.01

      0.772       2.585

      0.321

      3.51       0.977

      3.174       0.75

      5.245       6.434

      4.898       4.948

     20      19

      0

      2.15       6.58

     13.3       6.2

Maximum Median

SD CV

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Adjusted Level of Significance (β)

Approximate Chi Square Value (23.96, α) Adjusted Chi Square Value (23.96, β)

   95% Gamma Approximate UCL (use when n>=50)    95% Gamma Adjusted UCL (use when n<50)

Lognormal GOF Test on Detected Observations Only

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Detected Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Detected Data appear Lognormal at 5% Significance Level

Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects

Mean in Original Scale Mean in Log Scale

SD in Original Scale SD in Log Scale

   95% t UCL (assumes normality of ROS data)    95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL    95% Bootstrap t UCL

   95% H-UCL (Log ROS)

UCLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distributed

KM Mean (logged)    95% H-UCL (KM -Log)

KM SD (logged)    95% Critical H Value (KM-Log)

KM Standard Error of Mean (logged)

DL/2 Statistics

DL/2 Normal DL/2 Log-Transformed

Mean in Original Scale Mean in Log Scale

SD in Original Scale SD in Log Scale

   95% t UCL (Assumes normality)    95% H-Stat UCL

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics

Detected Data appear Approximate Normal Distributed at 5% Significance Level

Suggested UCL to Use

95% KM (t) UCL 95% KM (Percentile Bootstrap) UCL

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

Chromium

General Statistics

Total Number of Observations Number of Distinct Observations

Number of Missing Observations

Minimum Mean

Maximum Median
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1047

1048
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1050
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1060

1061

1062

1063

1064

1065

1066

1067

1068

1069

1070

1071

1072

1073

1074

1075

1076

1077

1078

1079

1080

1081

1082

1083

1084

1085

1086

1087

1088

1089

1090

1091

1092

1093

1094

1095

1096

1097

1098

1099

1100
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      2.944       0.658

      0.447       0.57

      0.95

      0.905

      0.138

      0.198

      7.718       7.753

      7.732

      0.323

      0.745

      0.165

      0.194

      5.102       4.37

      1.29       1.506

   204.1    174.8

      6.58       3.148

   145.2

     0.038    143.1

      7.92       8.038

      0.969

      0.905

      0.174

      0.198

      0.765       1.783

      2.588       0.475

      8.271       8.791

      9.777      11.15

     13.83

      7.663       7.718

      7.613       7.825

SD Std. Error of Mean

Coefficient of Variation Skewness

Normal GOF Test

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Data appear Normal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Data appear Normal at 5% Significance Level

Data appear Normal at 5% Significance Level

Assuming Normal Distribution

   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL    95% Adjusted-CLT UCL (Chen-1995)

   95% Modified-t UCL (Johnson-1978)

Gamma GOF Test

A-D Test Statistic Anderson-Darling Gamma GOF Test

5% A-D Critical Value Detected data appear Gamma Distributed at 5% Significance Level

K-S Test Statistic Kolmogrov-Smirnoff Gamma GOF Test

5% K-S Critical Value Detected data appear Gamma Distributed at 5% Significance Level

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Approximate Chi Square Value (0.05)

Adjusted Level of Significance Adjusted Chi Square Value

Assuming Gamma Distribution

   95% Approximate Gamma UCL (use when n>=50))    95% Adjusted Gamma UCL (use when n<50)

Lognormal GOF Test

Shapiro Wilk Test Statistic Shapiro Wilk Lognormal GOF Test

5% Shapiro Wilk Critical Value Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic Lilliefors Lognormal GOF Test

5% Lilliefors Critical Value Data appear Lognormal at 5% Significance Level

Data appear Lognormal at 5% Significance Level

Lognormal Statistics

Minimum of Logged Data Mean of logged Data

Maximum of Logged Data SD of logged Data

Assuming Lognormal Distribution

   95% H-UCL    90% Chebyshev (MVUE) UCL

   95% Chebyshev (MVUE) UCL  97.5% Chebyshev (MVUE) UCL

   99% Chebyshev (MVUE) UCL

Nonparametric Distribution Free UCL Statistics

Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

   95% CLT UCL    95% Jackknife UCL

   95% Standard Bootstrap UCL    95% Bootstrap-t UCL



1101

1102

1103

1104

1105

1106

1107

1108

1109

1110

1111

1112

1113

1114

1115

1116

1117

1118

1119

1120

1121

1122

1123

1124

1125

1126

1127

1128

1129

1130

1131

1132

1133

1134

1135

1136

1137

1138

1139

1140

1141

1142

1143

1144

1145

1146

1147

1148

1149

1150

1151

1152

1153

1154

1155
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      7.792       7.624

      7.691

      8.555       9.45

     10.69      13.13

      7.718

     20      19

      8      12

      8      11

     0.0162      0.037

      0.56       0.69

     0.0313      60%

      0.163       0.177

     0.0905       1.085

      1.939       4.109

    -2.298       1.09

      0.769

      0.818

      0.248

      0.313

     0.0828      0.0323

      0.13       0.143

      0.139       0.141

      0.136       0.194

      0.18       0.224

      0.285       0.404

      0.336

      0.733

      0.221

      0.301

      1.172       0.816

      0.139       0.2

     18.75      13.05

      0.163       0.18

   95% Hall's Bootstrap UCL    95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL

   90% Chebyshev(Mean, Sd) UCL    95% Chebyshev(Mean, Sd) UCL

 97.5% Chebyshev(Mean, Sd) UCL    99% Chebyshev(Mean, Sd) UCL

Suggested UCL to Use

95% Student's-t UCL

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

For additional insight the user may want to consult a statistician.

Chrysene

General Statistics

Total Number of Observations Number of Distinct Observations

Number of Detects Number of Non-Detects

Number of Distinct Detects Number of Distinct Non-Detects

Minimum Detect Minimum Non-Detect

Maximum Detect Maximum Non-Detect

Variance Detects Percent Non-Detects

Mean Detects SD Detects

Median Detects CV Detects

Skewness Detects Kurtosis Detects

Mean of Logged Detects SD of Logged Detects

Normal GOF Test on Detects Only

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Detected Data Not Normal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Detected Data appear Normal at 5% Significance Level

Detected Data appear Approximate Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs

Mean Standard Error of Mean

SD    95% KM (BCA) UCL

95% KM (t) UCL 95% KM (Percentile Bootstrap) UCL

   95% KM (z) UCL    95% KM Bootstrap t UCL

90% KM Chebyshev UCL 95% KM Chebyshev UCL

97.5% KM Chebyshev UCL 99% KM Chebyshev UCL

Gamma GOF Tests on Detected Observations Only

A-D Test Statistic Anderson-Darling GOF Test

5% A-D Critical Value Detected data appear Gamma Distributed at 5% Significance Level

K-S Test Statistic Kolmogrov-Smirnoff GOF

5% K-S Critical Value Detected data appear Gamma Distributed at 5% Significance Level

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)
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1157
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1160

1161

1162

1163

1164

1165

1166

1167

1168

1169

1170

1171

1172

1173

1174

1175

1176

1177

1178

1179

1180

1181

1182

1183

1184

1185

1186

1187

1188

1189

1190

1191

1192

1193

1194

1195

1196

1197

1198

1199

1200

1201

1202

1203

1204

1205

1206

1207

1208

1209

1210
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      0.407      16.3

      8.171       7.718

      0.165       0.175

     0.01      0.0712

      0.56      0.01

      0.132       1.855

      0.595       0.539

      0.12       0.132

     23.8      21.56

     0.0712      0.0969

     0.038

     12.01      11.45

      0.128       0.134

      0.962

      0.818

      0.177

      0.313

     0.0771     -3.313

      0.129       1.117

      0.127       0.126

      0.148       0.194

      0.139

    -3.263       0.15

      1.128       2.824

      0.291

      0.114     -2.839

      0.142       1.177

      0.169       0.256

      0.139       0.141

Gamma Kaplan-Meier (KM) Statistics

k hat (KM) nu hat (KM)

Approximate Chi Square Value (16.30, α) Adjusted Chi Square Value (16.30, β)

   95% Gamma Approximate KM-UCL (use when n>=50)    95% Gamma Adjusted KM-UCL (use when n<50)

Gamma ROS Statistics using Imputed  Non-Detects

GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1

For such situations, GROS method tends to yield inflated values of UCLs and BTVs

For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates

Minimum Mean

Maximum Median

SD CV

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Adjusted Level of Significance (β)

Approximate Chi Square Value (21.56, α) Adjusted Chi Square Value (21.56, β)

   95% Gamma Approximate UCL (use when n>=50)    95% Gamma Adjusted UCL (use when n<50)

Lognormal GOF Test on Detected Observations Only

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Detected Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Detected Data appear Lognormal at 5% Significance Level

Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects

Mean in Original Scale Mean in Log Scale

SD in Original Scale SD in Log Scale

   95% t UCL (assumes normality of ROS data)    95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL    95% Bootstrap t UCL

   95% H-UCL (Log ROS)

UCLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distributed

KM Mean (logged)    95% H-UCL (KM -Log)

KM SD (logged)    95% Critical H Value (KM-Log)

KM Standard Error of Mean (logged)

DL/2 Statistics

DL/2 Normal DL/2 Log-Transformed

Mean in Original Scale Mean in Log Scale

SD in Original Scale SD in Log Scale

   95% t UCL (Assumes normality)    95% H-Stat UCL

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics

Detected Data appear Approximate Normal Distributed at 5% Significance Level

Suggested UCL to Use

95% KM (t) UCL 95% KM (Percentile Bootstrap) UCL

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.
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     20      20

      0

      0.612       4.142

      8.2       4.085

      2.016       0.451

      0.487       0.122

      0.985

      0.905

     0.0871

      0.198

      4.921       4.896

      4.923

      0.365

      0.747

      0.124

      0.195

      3.375       2.902

      1.227       1.427

   135    116.1

      4.142       2.431

     92.22

     0.038      90.54

      5.214       5.311

      0.905

      0.905

      0.167

      0.198

    -0.491       1.266

      2.104       0.641

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

Cobalt

General Statistics

Total Number of Observations Number of Distinct Observations

Number of Missing Observations

Minimum Mean

Maximum Median

SD Std. Error of Mean

Coefficient of Variation Skewness

Normal GOF Test

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Data appear Normal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Data appear Normal at 5% Significance Level

Data appear Normal at 5% Significance Level

Assuming Normal Distribution

   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL    95% Adjusted-CLT UCL (Chen-1995)

   95% Modified-t UCL (Johnson-1978)

Gamma GOF Test

A-D Test Statistic Anderson-Darling Gamma GOF Test

5% A-D Critical Value Detected data appear Gamma Distributed at 5% Significance Level

K-S Test Statistic Kolmogrov-Smirnoff Gamma GOF Test

5% K-S Critical Value Detected data appear Gamma Distributed at 5% Significance Level

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Approximate Chi Square Value (0.05)

Adjusted Level of Significance Adjusted Chi Square Value

Assuming Gamma Distribution

   95% Approximate Gamma UCL (use when n>=50))    95% Adjusted Gamma UCL (use when n<50)

Lognormal GOF Test

Shapiro Wilk Test Statistic Shapiro Wilk Lognormal GOF Test

5% Shapiro Wilk Critical Value Data Not Lognormal at 5% Significance Level

Lilliefors Test Statistic Lilliefors Lognormal GOF Test

5% Lilliefors Critical Value Data appear Lognormal at 5% Significance Level

Data appear Approximate Lognormal at 5% Significance Level

Lognormal Statistics

Minimum of Logged Data Mean of logged Data

Maximum of Logged Data SD of logged Data



1266

1267

1268

1269

1270

1271

1272

1273

1274

1275

1276

1277

1278

1279

1280

1281

1282

1283

1284

1285
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1303
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      5.986       6.255

      7.141       8.37

     10.78

      4.883       4.921

      4.891       4.951

      4.886       4.872

      4.861

      5.494       6.106

      6.956       8.626

      4.921

     20      20

      0

      1.87       6.541

     15.3       6.35

      3.502       0.783

      0.535       0.879

      0.93

      0.905

      0.109

      0.198

      7.895       7.993

      7.92

      0.265

      0.746

      0.12

      0.195

Assuming Lognormal Distribution

   95% H-UCL    90% Chebyshev (MVUE) UCL

   95% Chebyshev (MVUE) UCL  97.5% Chebyshev (MVUE) UCL

   99% Chebyshev (MVUE) UCL

Nonparametric Distribution Free UCL Statistics

Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

   95% CLT UCL    95% Jackknife UCL

   95% Standard Bootstrap UCL    95% Bootstrap-t UCL

   95% Hall's Bootstrap UCL    95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL

   90% Chebyshev(Mean, Sd) UCL    95% Chebyshev(Mean, Sd) UCL

 97.5% Chebyshev(Mean, Sd) UCL    99% Chebyshev(Mean, Sd) UCL

Suggested UCL to Use

95% Student's-t UCL

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

For additional insight the user may want to consult a statistician.

Copper

General Statistics

Total Number of Observations Number of Distinct Observations

Number of Missing Observations

Minimum Mean

Maximum Median

SD Std. Error of Mean

Coefficient of Variation Skewness

Normal GOF Test

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Data appear Normal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Data appear Normal at 5% Significance Level

Data appear Normal at 5% Significance Level

Assuming Normal Distribution

   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL    95% Adjusted-CLT UCL (Chen-1995)

   95% Modified-t UCL (Johnson-1978)

Gamma GOF Test

A-D Test Statistic Anderson-Darling Gamma GOF Test

5% A-D Critical Value Detected data appear Gamma Distributed at 5% Significance Level

K-S Test Statistic Kolmogrov-Smirnoff Gamma GOF Test

5% K-S Critical Value Detected data appear Gamma Distributed at 5% Significance Level

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics
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1348

1349

1350

1351
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      3.694       3.173

      1.771       2.061

   147.8    126.9

      6.541       3.672

   101.9

     0.038    100.1

      8.146       8.29

      0.972

      0.905

      0.146

      0.198

      0.626       1.737

      2.728       0.561

      8.683       9.174

     10.35      11.97

     15.17

      7.829       7.895

      7.811       8.124

      8.194       7.809

      7.937

      8.89       9.954

     11.43      14.33

      7.895

     20      19

     10      10

     10       9

     0.0179      0.037

      1.1       0.69

      0.118      50%

      0.276       0.343

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Approximate Chi Square Value (0.05)

Adjusted Level of Significance Adjusted Chi Square Value

Assuming Gamma Distribution

   95% Approximate Gamma UCL (use when n>=50))    95% Adjusted Gamma UCL (use when n<50)

Lognormal GOF Test

Shapiro Wilk Test Statistic Shapiro Wilk Lognormal GOF Test

5% Shapiro Wilk Critical Value Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic Lilliefors Lognormal GOF Test

5% Lilliefors Critical Value Data appear Lognormal at 5% Significance Level

Data appear Lognormal at 5% Significance Level

Lognormal Statistics

Minimum of Logged Data Mean of logged Data

Maximum of Logged Data SD of logged Data

Assuming Lognormal Distribution

   95% H-UCL    90% Chebyshev (MVUE) UCL

   95% Chebyshev (MVUE) UCL  97.5% Chebyshev (MVUE) UCL

   99% Chebyshev (MVUE) UCL

Nonparametric Distribution Free UCL Statistics

Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

   95% CLT UCL    95% Jackknife UCL

   95% Standard Bootstrap UCL    95% Bootstrap-t UCL

   95% Hall's Bootstrap UCL    95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL

   90% Chebyshev(Mean, Sd) UCL    95% Chebyshev(Mean, Sd) UCL

 97.5% Chebyshev(Mean, Sd) UCL    99% Chebyshev(Mean, Sd) UCL

Suggested UCL to Use

95% Student's-t UCL

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

For additional insight the user may want to consult a statistician.

Fluoranthene

General Statistics

Total Number of Observations Number of Distinct Observations

Number of Detects Number of Non-Detects

Number of Distinct Detects Number of Distinct Non-Detects

Minimum Detect Minimum Non-Detect

Maximum Detect Maximum Non-Detect

Variance Detects Percent Non-Detects

Mean Detects SD Detects
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      0.128       1.244

      1.837       3.341

    -2.049       1.4

      0.771

      0.842

      0.265

      0.28

      0.161      0.0631

      0.262       0.27

      0.27       0.269

      0.265       0.382

      0.35       0.436

      0.555       0.789

      0.298

      0.756

      0.177

      0.276

      0.783       0.615

      0.352       0.448

     15.66      12.3

      0.276       0.352

      0.377      15.08

      7.318       6.893

      0.332       0.353

     0.01       0.144

      1.1      0.0219

      0.272       1.886

      0.489       0.449

      0.295       0.321

     19.54      17.94

      0.144       0.215

     0.038

      9.349       8.861

      0.277       0.292

      0.945

Median Detects CV Detects

Skewness Detects Kurtosis Detects

Mean of Logged Detects SD of Logged Detects

Normal GOF Test on Detects Only

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Detected Data Not Normal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Detected Data appear Normal at 5% Significance Level

Detected Data appear Approximate Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs

Mean Standard Error of Mean

SD    95% KM (BCA) UCL

95% KM (t) UCL 95% KM (Percentile Bootstrap) UCL

   95% KM (z) UCL    95% KM Bootstrap t UCL

90% KM Chebyshev UCL 95% KM Chebyshev UCL

97.5% KM Chebyshev UCL 99% KM Chebyshev UCL

Gamma GOF Tests on Detected Observations Only

A-D Test Statistic Anderson-Darling GOF Test

5% A-D Critical Value Detected data appear Gamma Distributed at 5% Significance Level

K-S Test Statistic Kolmogrov-Smirnoff GOF

5% K-S Critical Value Detected data appear Gamma Distributed at 5% Significance Level

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Gamma Kaplan-Meier (KM) Statistics

k hat (KM) nu hat (KM)

Approximate Chi Square Value (15.08, α) Adjusted Chi Square Value (15.08, β)

   95% Gamma Approximate KM-UCL (use when n>=50)    95% Gamma Adjusted KM-UCL (use when n<50)

Gamma ROS Statistics using Imputed  Non-Detects

GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1

For such situations, GROS method tends to yield inflated values of UCLs and BTVs

For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates

Minimum Mean

Maximum Median

SD CV

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Adjusted Level of Significance (β)

Approximate Chi Square Value (17.94, α) Adjusted Chi Square Value (17.94, β)

   95% Gamma Approximate UCL (use when n>=50)    95% Gamma Adjusted UCL (use when n<50)

Lognormal GOF Test on Detected Observations Only

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test
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      0.842

      0.171

      0.28

      0.156     -2.726

      0.266       1.217

      0.259       0.265

      0.3       0.418

      0.314

    -2.778       0.359

      1.294       3.084

      0.33

      0.186     -2.54

      0.266       1.378

      0.289       0.565

      0.27       0.269

     11      11

      8       3

      8       3

      0.877       1.11

      2.37       1.24

      0.229      27.27%

      1.445       0.478

      1.475       0.331

      0.834       1.015

      0.322       0.325

      0.921

      0.818

      0.202

      0.313

5% Shapiro Wilk Critical Value Detected Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Detected Data appear Lognormal at 5% Significance Level

Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects

Mean in Original Scale Mean in Log Scale

SD in Original Scale SD in Log Scale

   95% t UCL (assumes normality of ROS data)    95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL    95% Bootstrap t UCL

   95% H-UCL (Log ROS)

UCLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distributed

KM Mean (logged)    95% H-UCL (KM -Log)

KM SD (logged)    95% Critical H Value (KM-Log)

KM Standard Error of Mean (logged)

DL/2 Statistics

DL/2 Normal DL/2 Log-Transformed

Mean in Original Scale Mean in Log Scale

SD in Original Scale SD in Log Scale

   95% t UCL (Assumes normality)    95% H-Stat UCL

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics

Detected Data appear Approximate Normal Distributed at 5% Significance Level

Suggested UCL to Use

95% KM (t) UCL 95% KM (Percentile Bootstrap) UCL

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

Fluoride

General Statistics

Total Number of Observations Number of Distinct Observations

Number of Detects Number of Non-Detects

Number of Distinct Detects Number of Distinct Non-Detects

Minimum Detect Minimum Non-Detect

Maximum Detect Maximum Non-Detect

Variance Detects Percent Non-Detects

Mean Detects SD Detects

Median Detects CV Detects

Skewness Detects Kurtosis Detects

Mean of Logged Detects SD of Logged Detects

Normal GOF Test on Detects Only

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Detected Data appear Normal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Detected Data appear Normal at 5% Significance Level

Detected Data appear Normal at 5% Significance Level



1486

1487

1488

1489

1490

1491

1492

1493

1494

1495

1496

1497

1498

1499

1500

1501

1502

1503

1504

1505

1506

1507

1508

1509

1510

1511

1512

1513

1514

1515

1516

1517

1518

1519

1520

1521

1522

1523

1524

1525

1526

1527

1528

1529

1530

1531

1532

1533

1534

1535

1536

1537

1538

1539

1540

A B C D E F G H I J K L

      1.32       0.142

      0.436       1.557

      1.577       1.55

      1.553       1.645

      1.746       1.939

      2.207       2.734

      0.294

      0.715

      0.178

      0.294

     10.93       6.912

      0.132       0.209

   174.8    110.6

      1.445       0.55

      9.171    201.8

   169.9    165.1

      1.567       1.612

      0.877       1.318

      2.37       1.1

      0.456       0.346

     10.56       7.743

      0.125       0.17

   232.4    170.4

      1.318       0.473

     0.0278

   141.2    136.8

      1.59       1.64

      0.952

      0.818

      0.194

      0.313

      1.323       0.234

      0.451       0.311

      1.57       1.553

      1.589       1.681

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs

Mean Standard Error of Mean

SD    95% KM (BCA) UCL

95% KM (t) UCL 95% KM (Percentile Bootstrap) UCL

   95% KM (z) UCL    95% KM Bootstrap t UCL

90% KM Chebyshev UCL 95% KM Chebyshev UCL

97.5% KM Chebyshev UCL 99% KM Chebyshev UCL

Gamma GOF Tests on Detected Observations Only

A-D Test Statistic Anderson-Darling GOF Test

5% A-D Critical Value Detected data appear Gamma Distributed at 5% Significance Level

K-S Test Statistic Kolmogrov-Smirnoff GOF

5% K-S Critical Value Detected data appear Gamma Distributed at 5% Significance Level

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Gamma Kaplan-Meier (KM) Statistics

k hat (KM) nu hat (KM)

Approximate Chi Square Value (201.77, α) Adjusted Chi Square Value (201.77, β)

   95% Gamma Approximate KM-UCL (use when n>=50)    95% Gamma Adjusted KM-UCL (use when n<50)

Gamma ROS Statistics using Imputed  Non-Detects

GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1

For such situations, GROS method tends to yield inflated values of UCLs and BTVs

For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates

Minimum Mean

Maximum Median

SD CV

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Adjusted Level of Significance (β)

Approximate Chi Square Value (170.36, α) Adjusted Chi Square Value (170.36, β)

   95% Gamma Approximate UCL (use when n>=50)    95% Gamma Adjusted UCL (use when n<50)

Lognormal GOF Test on Detected Observations Only

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Detected Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Detected Data appear Lognormal at 5% Significance Level

Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects

Mean in Original Scale Mean in Log Scale

SD in Original Scale SD in Log Scale

   95% t UCL (assumes normality of ROS data)    95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL    95% Bootstrap t UCL
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      1.608

      0.229       1.589

      0.305       1.954

      0.101

      1.212      0.0899

      0.566       0.482

      1.521       1.707

      1.577       1.55

     20      18

      5      15

      5      13

     0.0184      0.037

      0.26       0.69

    0.00924      75%

     0.098      0.0961

     0.076       0.981

      1.639       2.896

    -2.711       1.011

      0.839

      0.762

      0.292

      0.396

     0.0543      0.0204

     0.0639      0.0923

     0.0895      0.0923

     0.0878       0.119

      0.115       0.143

      0.181       0.257

   95% H-UCL (Log ROS)

UCLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distributed

KM Mean (logged)    95% H-UCL (KM -Log)

KM SD (logged)    95% Critical H Value (KM-Log)

KM Standard Error of Mean (logged)

DL/2 Statistics

DL/2 Normal DL/2 Log-Transformed

Mean in Original Scale Mean in Log Scale

SD in Original Scale SD in Log Scale

   95% t UCL (Assumes normality)    95% H-Stat UCL

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics

Detected Data appear Normal Distributed at 5% Significance Level

Suggested UCL to Use

95% KM (t) UCL 95% KM (Percentile Bootstrap) UCL

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

Indeno(1,2,3-cd)pyrene

General Statistics

Total Number of Observations Number of Distinct Observations

Number of Detects Number of Non-Detects

Number of Distinct Detects Number of Distinct Non-Detects

Minimum Detect Minimum Non-Detect

Maximum Detect Maximum Non-Detect

Variance Detects Percent Non-Detects

Mean Detects SD Detects

Median Detects CV Detects

Skewness Detects Kurtosis Detects

Mean of Logged Detects SD of Logged Detects

Normal GOF Test on Detects Only

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Detected Data appear Normal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Detected Data appear Normal at 5% Significance Level

Detected Data appear Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs

Mean Standard Error of Mean

SD    95% KM (BCA) UCL

95% KM (t) UCL 95% KM (Percentile Bootstrap) UCL

   95% KM (z) UCL    95% KM Bootstrap t UCL

90% KM Chebyshev UCL 95% KM Chebyshev UCL

97.5% KM Chebyshev UCL 99% KM Chebyshev UCL

Gamma GOF Tests on Detected Observations Only



1596

1597

1598

1599

1600

1601

1602

1603

1604

1605

1606

1607

1608

1609

1610

1611

1612

1613

1614

1615

1616

1617

1618

1619

1620

1621

1622

1623

1624

1625

1626

1627

1628

1629

1630

1631

1632

1633

1634

1635

1636

1637

1638

1639

1640

1641

1642

1643

1644

1645

1646

1647

1648

1649

1650

A B C D E F G H I J K L
      0.226

      0.687

      0.18

      0.362

      1.43       0.705

     0.0685       0.139

     14.3       7.054

     0.098       0.117

      0.723      28.9

     17.63      16.94

     0.089      0.0927

     0.01      0.041

      0.26      0.0297

     0.057       1.39

      1.166       1.025

     0.0352      0.04

     46.66      40.99

     0.041      0.0405

     0.038

     27.32      26.44

     0.0616      0.0636

      0.988

      0.762

      0.153

      0.396

     0.0468     -3.341

     0.0541       0.642

     0.0677      0.0684

     0.0822       0.109

     0.0598

    -3.299      0.0751

      0.772       2.324

      0.299

      0.111     -2.769

A-D Test Statistic Anderson-Darling GOF Test

5% A-D Critical Value Detected data appear Gamma Distributed at 5% Significance Level

K-S Test Statistic Kolmogrov-Smirnoff GOF

5% K-S Critical Value Detected data appear Gamma Distributed at 5% Significance Level

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Gamma Kaplan-Meier (KM) Statistics

k hat (KM) nu hat (KM)

Approximate Chi Square Value (28.90, α) Adjusted Chi Square Value (28.90, β)

   95% Gamma Approximate KM-UCL (use when n>=50)    95% Gamma Adjusted KM-UCL (use when n<50)

Gamma ROS Statistics using Imputed  Non-Detects

GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1

For such situations, GROS method tends to yield inflated values of UCLs and BTVs

For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates

Minimum Mean

Maximum Median

SD CV

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Adjusted Level of Significance (β)

Approximate Chi Square Value (40.99, α) Adjusted Chi Square Value (40.99, β)

   95% Gamma Approximate UCL (use when n>=50)    95% Gamma Adjusted UCL (use when n<50)

Lognormal GOF Test on Detected Observations Only

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Detected Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Detected Data appear Lognormal at 5% Significance Level

Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects

Mean in Original Scale Mean in Log Scale

SD in Original Scale SD in Log Scale

   95% t UCL (assumes normality of ROS data)    95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL    95% Bootstrap t UCL

   95% H-UCL (Log ROS)

UCLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distributed

KM Mean (logged)    95% H-UCL (KM -Log)

KM SD (logged)    95% Critical H Value (KM-Log)

KM Standard Error of Mean (logged)

DL/2 Statistics

DL/2 Normal DL/2 Log-Transformed

Mean in Original Scale Mean in Log Scale



1651

1652

1653

1654

1655

1656

1657

1658

1659

1660

1661

1662

1663

1664

1665

1666

1667

1668

1669

1670

1671

1672

1673

1674

1675

1676

1677

1678

1679

1680

1681

1682

1683

1684

1685

1686

1687

1688

1689

1690

1691

1692

1693

1694

1695

1696

1697

1698

1699

1700

1701

1702

1703

1704

1705

A B C D E F G H I J K L
      0.106       1.165

      0.152       0.267

     0.0895      0.0923

     20      20

      0

      2.37      18.1

     51.7      15.55

     11.81       2.64

      0.652       1.248

      0.913

      0.905

      0.141

      0.198

     22.67      23.23

     22.79

      0.125

      0.75

     0.0738

      0.196

      2.45       2.116

      7.387       8.554

     98.01      84.65

     18.1      12.44

     64.44

     0.038      63.05

     23.78      24.3

SD in Original Scale SD in Log Scale

   95% t UCL (Assumes normality)    95% H-Stat UCL

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics

Detected Data appear Normal Distributed at 5% Significance Level

Suggested UCL to Use

95% KM (t) UCL 95% KM (Percentile Bootstrap) UCL

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

Lead

General Statistics

Total Number of Observations Number of Distinct Observations

Number of Missing Observations

Minimum Mean

Maximum Median

SD Std. Error of Mean

Coefficient of Variation Skewness

Normal GOF Test

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Data appear Normal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Data appear Normal at 5% Significance Level

Data appear Normal at 5% Significance Level

Assuming Normal Distribution

   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL    95% Adjusted-CLT UCL (Chen-1995)

   95% Modified-t UCL (Johnson-1978)

Gamma GOF Test

A-D Test Statistic Anderson-Darling Gamma GOF Test

5% A-D Critical Value Detected data appear Gamma Distributed at 5% Significance Level

K-S Test Statistic Kolmogrov-Smirnoff Gamma GOF Test

5% K-S Critical Value Detected data appear Gamma Distributed at 5% Significance Level

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Approximate Chi Square Value (0.05)

Adjusted Level of Significance Adjusted Chi Square Value

Assuming Gamma Distribution

   95% Approximate Gamma UCL (use when n>=50))    95% Adjusted Gamma UCL (use when n<50)



1706

1707

1708

1709

1710

1711

1712

1713

1714

1715

1716

1717

1718

1719

1720

1721

1722

1723

1724

1725

1726

1727

1728

1729

1730

1731

1732

1733

1734

1735

1736

1737

1738

1739

1740

1741

1742

1743

1744

1745

1746

1747

1748

1749

1750

1751

1752

1753

1754

1755

1756

1757

1758

1759

1760

A B C D E F G H I J K L

      0.971

      0.905

      0.107

      0.198

      0.863       2.678

      3.945       0.725

     27.59      28.33

     32.73      38.82

     50.8

     22.44      22.67

     22.48      23.85

     24.69      22.57

     22.98

     26.02      29.61

     34.59      44.37

     22.67

     20      19

      0

   156    339.1

   702    298.5

   144.9      32.41

      0.427       0.922

      0.922

      0.905

      0.17

      0.198

Lognormal GOF Test

Shapiro Wilk Test Statistic Shapiro Wilk Lognormal GOF Test

5% Shapiro Wilk Critical Value Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic Lilliefors Lognormal GOF Test

5% Lilliefors Critical Value Data appear Lognormal at 5% Significance Level

Data appear Lognormal at 5% Significance Level

Lognormal Statistics

Minimum of Logged Data Mean of logged Data

Maximum of Logged Data SD of logged Data

Assuming Lognormal Distribution

   95% H-UCL    90% Chebyshev (MVUE) UCL

   95% Chebyshev (MVUE) UCL  97.5% Chebyshev (MVUE) UCL

   99% Chebyshev (MVUE) UCL

Nonparametric Distribution Free UCL Statistics

Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

   95% CLT UCL    95% Jackknife UCL

   95% Standard Bootstrap UCL    95% Bootstrap-t UCL

   95% Hall's Bootstrap UCL    95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL

   90% Chebyshev(Mean, Sd) UCL    95% Chebyshev(Mean, Sd) UCL

 97.5% Chebyshev(Mean, Sd) UCL    99% Chebyshev(Mean, Sd) UCL

Suggested UCL to Use

95% Student's-t UCL

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

For additional insight the user may want to consult a statistician.

Manganese

General Statistics

Total Number of Observations Number of Distinct Observations

Number of Missing Observations

Minimum Mean

Maximum Median

SD Std. Error of Mean

Coefficient of Variation Skewness

Normal GOF Test

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Data appear Normal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Data appear Normal at 5% Significance Level

Data appear Normal at 5% Significance Level

Assuming Normal Distribution



1761

1762

1763

1764

1765

1766

1767

1768

1769

1770

1771

1772

1773

1774

1775

1776

1777

1778

1779

1780

1781

1782

1783

1784

1785

1786

1787

1788

1789

1790

1791

1792

1793

1794

1795

1796

1797

1798

1799

1800

1801

1802

1803

1804

1805

1806

1807

1808

1809

1810

1811

1812

1813

1814

1815

A B C D E F G H I J K L

   395.1    399.5

   396.3

      0.325

      0.744

      0.117

      0.194

      6.169       5.277

     54.97      64.26

   246.8    211.1

   339.1    147.6

   178.5

     0.038    176.1

   401.1    406.5

      0.966

      0.905

      0.104

      0.198

      5.05       5.743

      6.554       0.419

   410.5    436.7

   480.9    542.3

   662.9

   392.4    395.1

   390    405.7

   405.3    393.3

   396.1

   436.3    480.4

   541.5    661.6

   395.1

   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL    95% Adjusted-CLT UCL (Chen-1995)

   95% Modified-t UCL (Johnson-1978)

Gamma GOF Test

A-D Test Statistic Anderson-Darling Gamma GOF Test

5% A-D Critical Value Detected data appear Gamma Distributed at 5% Significance Level

K-S Test Statistic Kolmogrov-Smirnoff Gamma GOF Test

5% K-S Critical Value Detected data appear Gamma Distributed at 5% Significance Level

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Approximate Chi Square Value (0.05)

Adjusted Level of Significance Adjusted Chi Square Value

Assuming Gamma Distribution

   95% Approximate Gamma UCL (use when n>=50))    95% Adjusted Gamma UCL (use when n<50)

Lognormal GOF Test

Shapiro Wilk Test Statistic Shapiro Wilk Lognormal GOF Test

5% Shapiro Wilk Critical Value Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic Lilliefors Lognormal GOF Test

5% Lilliefors Critical Value Data appear Lognormal at 5% Significance Level

Data appear Lognormal at 5% Significance Level

Lognormal Statistics

Minimum of Logged Data Mean of logged Data

Maximum of Logged Data SD of logged Data

Assuming Lognormal Distribution

   95% H-UCL    90% Chebyshev (MVUE) UCL

   95% Chebyshev (MVUE) UCL  97.5% Chebyshev (MVUE) UCL

   99% Chebyshev (MVUE) UCL

Nonparametric Distribution Free UCL Statistics

Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

   95% CLT UCL    95% Jackknife UCL

   95% Standard Bootstrap UCL    95% Bootstrap-t UCL

   95% Hall's Bootstrap UCL    95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL

   90% Chebyshev(Mean, Sd) UCL    95% Chebyshev(Mean, Sd) UCL

 97.5% Chebyshev(Mean, Sd) UCL    99% Chebyshev(Mean, Sd) UCL

Suggested UCL to Use

95% Student's-t UCL

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.



1816

1817

1818

1819

1820

1821

1822

1823

1824

1825

1826

1827

1828

1829

1830

1831

1832

1833

1834

1835

1836

1837

1838

1839

1840

1841

1842

1843

1844

1845

1846

1847

1848

1849

1850

1851

1852

1853

1854

1855

1856

1857

1858

1859

1860

1861

1862

1863

1864

1865

1866

1867

1868

1869

1870

A B C D E F G H I J K L

     19      19

      0

      0.376       3.95

      7.31       3.98

      2.051       0.471

      0.519     -0.17

      0.97

      0.901

     0.0922

      0.203

      4.766       4.705

      4.763

      0.677

      0.75

      0.155

      0.2

      2.401       2.057

      1.646       1.921

     91.22      78.15

      3.95       2.754

     58.78

     0.0369      57.32

      5.251       5.386

      0.822

      0.901

      0.203

      0.203

    -0.978       1.151

      1.989       0.824

For additional insight the user may want to consult a statistician.

Nickel

General Statistics

Total Number of Observations Number of Distinct Observations

Number of Missing Observations

Minimum Mean

Maximum Median

SD Std. Error of Mean

Coefficient of Variation Skewness

Normal GOF Test

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Data appear Normal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Data appear Normal at 5% Significance Level

Data appear Normal at 5% Significance Level

Assuming Normal Distribution

   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL    95% Adjusted-CLT UCL (Chen-1995)

   95% Modified-t UCL (Johnson-1978)

Gamma GOF Test

A-D Test Statistic Anderson-Darling Gamma GOF Test

5% A-D Critical Value Detected data appear Gamma Distributed at 5% Significance Level

K-S Test Statistic Kolmogrov-Smirnoff Gamma GOF Test

5% K-S Critical Value Detected data appear Gamma Distributed at 5% Significance Level

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Approximate Chi Square Value (0.05)

Adjusted Level of Significance Adjusted Chi Square Value

Assuming Gamma Distribution

   95% Approximate Gamma UCL (use when n>=50))    95% Adjusted Gamma UCL (use when n<50)

Lognormal GOF Test

Shapiro Wilk Test Statistic Shapiro Wilk Lognormal GOF Test

5% Shapiro Wilk Critical Value Data Not Lognormal at 5% Significance Level

Lilliefors Test Statistic Lilliefors Lognormal GOF Test

5% Lilliefors Critical Value Data appear Lognormal at 5% Significance Level

Data appear Approximate Lognormal at 5% Significance Level

Lognormal Statistics

Minimum of Logged Data Mean of logged Data

Maximum of Logged Data SD of logged Data

Assuming Lognormal Distribution



1871

1872

1873

1874

1875

1876

1877

1878

1879

1880

1881

1882

1883

1884

1885

1886

1887

1888

1889

1890

1891

1892

1893

1894

1895

1896

1897

1898

1899

1900

1901

1902

1903

1904

1905

1906

1907

1908

1909

1910

1911

1912

1913

1914

1915

1916

1917

1918

1919

1920

1921

1922

1923

1924

1925

A B C D E F G H I J K L
      7.034       7.006

      8.215       9.892

     13.19

      4.724       4.766

      4.694       4.767

      4.707       4.713

      4.663

      5.362       6.002

      6.889       8.633

      4.766

     11       9

      6       5

      6       3

      0.77       1.11

      2.27       1.46

      0.237      45.45%

      1.587       0.487

      1.635       0.307

    -0.577       1.994

      0.413       0.363

      0.933

      0.788

      0.223

      0.362

      1.226       0.174

      0.521       1.649

      1.541       1.575

      1.512       1.497

      1.748       1.985

      2.313       2.958

   95% H-UCL    90% Chebyshev (MVUE) UCL

   95% Chebyshev (MVUE) UCL  97.5% Chebyshev (MVUE) UCL

   99% Chebyshev (MVUE) UCL

Nonparametric Distribution Free UCL Statistics

Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

   95% CLT UCL    95% Jackknife UCL

   95% Standard Bootstrap UCL    95% Bootstrap-t UCL

   95% Hall's Bootstrap UCL    95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL

   90% Chebyshev(Mean, Sd) UCL    95% Chebyshev(Mean, Sd) UCL

 97.5% Chebyshev(Mean, Sd) UCL    99% Chebyshev(Mean, Sd) UCL

Suggested UCL to Use

95% Student's-t UCL

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

For additional insight the user may want to consult a statistician.

Note: For highly negatively-skewed data, confidence limits (e.g., Chen, Johnson, Lognormal, and Gamma) may not be

reliable.  Chen's and Johnson's methods provide adjustments for positvely skewed data sets.

Nitrate

General Statistics

Total Number of Observations Number of Distinct Observations

Number of Detects Number of Non-Detects

Number of Distinct Detects Number of Distinct Non-Detects

Minimum Detect Minimum Non-Detect

Maximum Detect Maximum Non-Detect

Variance Detects Percent Non-Detects

Mean Detects SD Detects

Median Detects CV Detects

Skewness Detects Kurtosis Detects

Mean of Logged Detects SD of Logged Detects

Normal GOF Test on Detects Only

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Detected Data appear Normal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Detected Data appear Normal at 5% Significance Level

Detected Data appear Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs

Mean Standard Error of Mean

SD    95% KM (BCA) UCL

95% KM (t) UCL 95% KM (Percentile Bootstrap) UCL

   95% KM (z) UCL    95% KM Bootstrap t UCL

90% KM Chebyshev UCL 95% KM Chebyshev UCL

97.5% KM Chebyshev UCL 99% KM Chebyshev UCL



1926

1927

1928

1929

1930

1931

1932

1933

1934

1935

1936

1937

1938

1939

1940

1941

1942

1943

1944

1945

1946

1947

1948

1949

1950

1951

1952

1953

1954

1955

1956

1957

1958

1959

1960

1961

1962

1963

1964

1965

1966

1967

1968

1969

1970

1971

1972

1973

1974

1975

1976

1977

1978

1979

1980

A B C D E F G H I J K L

      0.475

      0.698

      0.261

      0.332

     10.46       5.343

      0.152       0.297

   125.6      64.12

      1.587       0.686

      5.544    122

     97.46      93.89

      1.534       1.592

      0.687       1.251

      2.27       0.975

      0.525       0.42

      6.469       4.765

      0.193       0.263

   142.3    104.8

      1.251       0.573

     0.0278

     82.21      78.95

      1.596       1.662

      0.856

      0.788

      0.288

      0.362

      1.255       0.152

      0.519       0.404

      1.539       1.512

      1.534       1.637

      1.644

      0.116       1.605

      0.414       2.07

      0.139

Gamma GOF Tests on Detected Observations Only

A-D Test Statistic Anderson-Darling GOF Test

5% A-D Critical Value Detected data appear Gamma Distributed at 5% Significance Level

K-S Test Statistic Kolmogrov-Smirnoff GOF

5% K-S Critical Value Detected data appear Gamma Distributed at 5% Significance Level

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Gamma Kaplan-Meier (KM) Statistics

k hat (KM) nu hat (KM)

Approximate Chi Square Value (121.96, α) Adjusted Chi Square Value (121.96, β)

   95% Gamma Approximate KM-UCL (use when n>=50)    95% Gamma Adjusted KM-UCL (use when n<50)

Gamma ROS Statistics using Imputed  Non-Detects

GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1

For such situations, GROS method tends to yield inflated values of UCLs and BTVs

For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates

Minimum Mean

Maximum Median

SD CV

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Adjusted Level of Significance (β)

Approximate Chi Square Value (104.84, α) Adjusted Chi Square Value (104.84, β)

   95% Gamma Approximate UCL (use when n>=50)    95% Gamma Adjusted UCL (use when n<50)

Lognormal GOF Test on Detected Observations Only

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Detected Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Detected Data appear Lognormal at 5% Significance Level

Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects

Mean in Original Scale Mean in Log Scale

SD in Original Scale SD in Log Scale

   95% t UCL (assumes normality of ROS data)    95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL    95% Bootstrap t UCL

   95% H-UCL (Log ROS)

UCLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distributed

KM Mean (logged)    95% H-UCL (KM -Log)

KM SD (logged)    95% Critical H Value (KM-Log)

KM Standard Error of Mean (logged)

DL/2 Statistics

DL/2 Normal DL/2 Log-Transformed



1981

1982

1983

1984

1985

1986

1987

1988

1989

1990

1991

1992

1993

1994

1995

1996

1997

1998

1999

2000

2001

2002

2003

2004

2005

2006

2007

2008

2009

2010

2011

2012

2013

2014

2015

2016

2017

2018

2019

2020

2021

2022

2023

2024

2025

2026

2027

2028

2029

2030

2031

2032

2033

2034

2035

A B C D E F G H I J K L
      1.152      0.0127

      0.609       0.532

      1.484       1.695

      1.541       1.575

     20      19

      8      12

      8      11

     0.0192      0.037

      0.72       0.69

     0.058      60%

      0.247       0.241

      0.145       0.974

      1.226       0.845

    -1.898       1.171

      0.864

      0.818

      0.23

      0.313

      0.119      0.0447

      0.182       0.206

      0.197       0.198

      0.193       0.241

      0.253       0.314

      0.398       0.564

      0.223

      0.734

      0.194

      0.301

      1.136       0.793

      0.218       0.312

Mean in Original Scale Mean in Log Scale

SD in Original Scale SD in Log Scale

   95% t UCL (Assumes normality)    95% H-Stat UCL

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics

Detected Data appear Normal Distributed at 5% Significance Level

Suggested UCL to Use

95% KM (t) UCL 95% KM (Percentile Bootstrap) UCL

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

Phenanthrene

General Statistics

Total Number of Observations Number of Distinct Observations

Number of Detects Number of Non-Detects

Number of Distinct Detects Number of Distinct Non-Detects

Minimum Detect Minimum Non-Detect

Maximum Detect Maximum Non-Detect

Variance Detects Percent Non-Detects

Mean Detects SD Detects

Median Detects CV Detects

Skewness Detects Kurtosis Detects

Mean of Logged Detects SD of Logged Detects

Normal GOF Test on Detects Only

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Detected Data appear Normal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Detected Data appear Normal at 5% Significance Level

Detected Data appear Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs

Mean Standard Error of Mean

SD    95% KM (BCA) UCL

95% KM (t) UCL 95% KM (Percentile Bootstrap) UCL

   95% KM (z) UCL    95% KM Bootstrap t UCL

90% KM Chebyshev UCL 95% KM Chebyshev UCL

97.5% KM Chebyshev UCL 99% KM Chebyshev UCL

Gamma GOF Tests on Detected Observations Only

A-D Test Statistic Anderson-Darling GOF Test

5% A-D Critical Value Detected data appear Gamma Distributed at 5% Significance Level

K-S Test Statistic Kolmogrov-Smirnoff GOF

5% K-S Critical Value Detected data appear Gamma Distributed at 5% Significance Level

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)



2036

2037

2038

2039

2040

2041

2042

2043

2044

2045

2046

2047

2048

2049

2050

2051

2052

2053

2054

2055

2056

2057

2058

2059

2060

2061

2062

2063

2064

2065

2066

2067

2068

2069

2070

2071

2072

2073

2074

2075

2076

2077

2078

2079

2080

2081

2082

2083

2084

2085

2086

2087

2088

2089

2090

A B C D E F G H I J K L
     18.17      12.69

      0.247       0.278

      0.431      17.26

      8.855       8.382

      0.233       0.246

     0.01       0.105

      0.72      0.01

      0.189       1.798

      0.501       0.459

      0.21       0.229

     20.03      18.36

      0.105       0.155

     0.038

      9.652       9.155

      0.2       0.211

      0.964

      0.818

      0.144

      0.313

      0.114     -2.998

      0.184       1.197

      0.185       0.184

      0.214       0.259

      0.228

    -3.005       0.249

      1.237       2.995

      0.316

      0.148     -2.68

      0.188       1.302

      0.221       0.404

      0.197       0.198

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Gamma Kaplan-Meier (KM) Statistics

k hat (KM) nu hat (KM)

Approximate Chi Square Value (17.26, α) Adjusted Chi Square Value (17.26, β)

   95% Gamma Approximate KM-UCL (use when n>=50)    95% Gamma Adjusted KM-UCL (use when n<50)

Gamma ROS Statistics using Imputed  Non-Detects

GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1

For such situations, GROS method tends to yield inflated values of UCLs and BTVs

For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates

Minimum Mean

Maximum Median

SD CV

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Adjusted Level of Significance (β)

Approximate Chi Square Value (18.36, α) Adjusted Chi Square Value (18.36, β)

   95% Gamma Approximate UCL (use when n>=50)    95% Gamma Adjusted UCL (use when n<50)

Lognormal GOF Test on Detected Observations Only

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Detected Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Detected Data appear Lognormal at 5% Significance Level

Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects

Mean in Original Scale Mean in Log Scale

SD in Original Scale SD in Log Scale

   95% t UCL (assumes normality of ROS data)    95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL    95% Bootstrap t UCL

   95% H-UCL (Log ROS)

UCLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distributed

KM Mean (logged)    95% H-UCL (KM -Log)

KM SD (logged)    95% Critical H Value (KM-Log)

KM Standard Error of Mean (logged)

DL/2 Statistics

DL/2 Normal DL/2 Log-Transformed

Mean in Original Scale Mean in Log Scale

SD in Original Scale SD in Log Scale

   95% t UCL (Assumes normality)    95% H-Stat UCL

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics

Detected Data appear Normal Distributed at 5% Significance Level

Suggested UCL to Use

95% KM (t) UCL 95% KM (Percentile Bootstrap) UCL



2091

2092

2093

2094

2095

2096

2097

2098

2099

2100

2101

2102

2103

2104

2105

2106

2107

2108

2109

2110

2111

2112

2113

2114

2115

2116

2117

2118

2119

2120

2121

2122

2123

2124

2125

2126

2127

2128

2129

2130

2131

2132

2133

2134

2135

2136

2137

2138

2139

2140

2141

2142

2143

2144

2145

A B C D E F G H I J K L

     20      18

     11       9

     11       8

     0.0169      0.037

      0.89       0.69

     0.0946      45%

      0.265       0.308

      0.16       1.162

      1.35       0.59

    -2.085       1.416

      0.789

      0.85

      0.259

      0.267

      0.161      0.0587

      0.248       0.268

      0.263       0.262

      0.258       0.346

      0.338       0.417

      0.528       0.746

      0.308

      0.761

      0.132

      0.265

      0.787       0.633

      0.337       0.418

     17.31      13.92

      0.265       0.333

      0.423      16.92

      8.612       8.145

      0.317       0.335

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

Pyrene

General Statistics

Total Number of Observations Number of Distinct Observations

Number of Detects Number of Non-Detects

Number of Distinct Detects Number of Distinct Non-Detects

Minimum Detect Minimum Non-Detect

Maximum Detect Maximum Non-Detect

Variance Detects Percent Non-Detects

Mean Detects SD Detects

Median Detects CV Detects

Skewness Detects Kurtosis Detects

Mean of Logged Detects SD of Logged Detects

Normal GOF Test on Detects Only

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Detected Data Not Normal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Detected Data appear Normal at 5% Significance Level

Detected Data appear Approximate Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs

Mean Standard Error of Mean

SD    95% KM (BCA) UCL

95% KM (t) UCL 95% KM (Percentile Bootstrap) UCL

   95% KM (z) UCL    95% KM Bootstrap t UCL

90% KM Chebyshev UCL 95% KM Chebyshev UCL

97.5% KM Chebyshev UCL 99% KM Chebyshev UCL

Gamma GOF Tests on Detected Observations Only

A-D Test Statistic Anderson-Darling GOF Test

5% A-D Critical Value Detected data appear Gamma Distributed at 5% Significance Level

K-S Test Statistic Kolmogrov-Smirnoff GOF

5% K-S Critical Value Detected data appear Gamma Distributed at 5% Significance Level

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Gamma Kaplan-Meier (KM) Statistics

k hat (KM) nu hat (KM)

Approximate Chi Square Value (16.92, α) Adjusted Chi Square Value (16.92, β)

   95% Gamma Approximate KM-UCL (use when n>=50)    95% Gamma Adjusted KM-UCL (use when n<50)

Gamma ROS Statistics using Imputed  Non-Detects

GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs



2146

2147

2148

2149

2150

2151

2152

2153

2154

2155

2156

2157

2158

2159

2160

2161

2162

2163

2164

2165

2166

2167

2168

2169

2170

2171

2172

2173

2174

2175

2176

2177

2178

2179

2180

2181

2182

2183

2184

2185

2186

2187

2188

2189

2190

2191

2192

2193

2194

2195

2196

2197

2198

2199

2200

A B C D E F G H I J K L

     0.01       0.151

      0.89      0.0215

      0.258       1.707

      0.5       0.458

      0.302       0.33

     19.99      18.32

      0.151       0.223

     0.038

      9.623       9.127

      0.287       0.303

      0.934

      0.85

      0.136

      0.267

      0.159     -2.766

      0.254       1.309

      0.257       0.252

      0.286       0.348

      0.377

    -2.814       0.405

      1.357       3.186

      0.336

      0.184     -2.583

      0.253       1.402

      0.281       0.576

      0.263       0.262

     16      10

GROS may not be used when kstar of detected data is small such as < 0.1

For such situations, GROS method tends to yield inflated values of UCLs and BTVs

For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates

Minimum Mean

Maximum Median

SD CV

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Adjusted Level of Significance (β)

Approximate Chi Square Value (18.32, α) Adjusted Chi Square Value (18.32, β)

   95% Gamma Approximate UCL (use when n>=50)    95% Gamma Adjusted UCL (use when n<50)

Lognormal GOF Test on Detected Observations Only

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Detected Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Detected Data appear Lognormal at 5% Significance Level

Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects

Mean in Original Scale Mean in Log Scale

SD in Original Scale SD in Log Scale

   95% t UCL (assumes normality of ROS data)    95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL    95% Bootstrap t UCL

   95% H-UCL (Log ROS)

UCLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distributed

KM Mean (logged)    95% H-UCL (KM -Log)

KM SD (logged)    95% Critical H Value (KM-Log)

KM Standard Error of Mean (logged)

DL/2 Statistics

DL/2 Normal DL/2 Log-Transformed

Mean in Original Scale Mean in Log Scale

SD in Original Scale SD in Log Scale

   95% t UCL (Assumes normality)    95% H-Stat UCL

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics

Detected Data appear Approximate Normal Distributed at 5% Significance Level

Suggested UCL to Use

95% KM (t) UCL 95% KM (Percentile Bootstrap) UCL

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

Trinitrotoluene[2,4,6-]

General Statistics

Total Number of Observations Number of Distinct Observations



2201

2202

2203

2204

2205

2206

2207

2208

2209

2210

2211

2212

2213

2214

2215

2216

2217

2218

2219

2220

2221

2222

2223

2224

2225

2226

2227

2228

2229

2230

2231

2232

2233

2234

2235

2236

2237

2238

2239

2240

2241

2242

2243

2244

2245

2246

2247

2248

2249

2250

2251

2252

2253

2254

2255

A B C D E F G H I J K L
      6      10

      6       4

      0.124      0.079

      0.44       0.5

     0.0158      62.5%

      0.229       0.126

      0.182       0.549

      1.147       0.137

    -1.587       0.511

      0.853

      0.788

      0.274

      0.362

      0.161      0.0374

      0.113       0.226

      0.227       0.22

      0.222       0.273

      0.273       0.324

      0.394       0.533

      0.398

      0.699

      0.237

      0.333

      4.537       2.379

     0.0506      0.0964

     54.44      28.55

      0.229       0.149

      2.025      64.8

     47.28      45.58

      0.221       0.229

     0.01       0.124

      0.44      0.0993

      0.134       1.084

      0.693       0.605

      0.179       0.205

     22.18      19.36

      0.124       0.16

Number of Detects Number of Non-Detects

Number of Distinct Detects Number of Distinct Non-Detects

Minimum Detect Minimum Non-Detect

Maximum Detect Maximum Non-Detect

Variance Detects Percent Non-Detects

Mean Detects SD Detects

Median Detects CV Detects

Skewness Detects Kurtosis Detects

Mean of Logged Detects SD of Logged Detects

Normal GOF Test on Detects Only

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Detected Data appear Normal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Detected Data appear Normal at 5% Significance Level

Detected Data appear Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs

Mean Standard Error of Mean

SD    95% KM (BCA) UCL

95% KM (t) UCL 95% KM (Percentile Bootstrap) UCL

   95% KM (z) UCL    95% KM Bootstrap t UCL

90% KM Chebyshev UCL 95% KM Chebyshev UCL

97.5% KM Chebyshev UCL 99% KM Chebyshev UCL

Gamma GOF Tests on Detected Observations Only

A-D Test Statistic Anderson-Darling GOF Test

5% A-D Critical Value Detected data appear Gamma Distributed at 5% Significance Level

K-S Test Statistic Kolmogrov-Smirnoff GOF

5% K-S Critical Value Detected data appear Gamma Distributed at 5% Significance Level

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Gamma Kaplan-Meier (KM) Statistics

k hat (KM) nu hat (KM)

Approximate Chi Square Value (64.80, α) Adjusted Chi Square Value (64.80, β)

   95% Gamma Approximate KM-UCL (use when n>=50)    95% Gamma Adjusted KM-UCL (use when n<50)

Gamma ROS Statistics using Imputed  Non-Detects

GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1

For such situations, GROS method tends to yield inflated values of UCLs and BTVs

For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates

Minimum Mean

Maximum Median

SD CV

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)



2256

2257

2258

2259

2260

2261

2262

2263

2264

2265

2266

2267

2268

2269

2270

2271

2272

2273

2274

2275

2276

2277

2278

2279

2280

2281

2282

2283

2284

2285

2286

2287

2288

2289

2290

2291

2292

2293

2294

2295

2296

2297

2298

2299

2300

2301

2302

2303

2304

2305

2306

2307

2308

2309

2310

A B C D E F G H I J K L
     0.0335

     10.38       9.637

      0.231       0.249

      0.905

      0.788

      0.204

      0.362

      0.142     -2.26

      0.117       0.809

      0.193       0.194

      0.199       0.218

      0.24

    -2.019       0.218

      0.586       2.144

      0.193

      0.177     -2.021

      0.119       0.862

      0.229       0.335

      0.227       0.22

     20      19

      0

      2.4      15.37

     24      16.15

      5.81       1.299

      0.378     -0.527

      0.965

      0.905

Adjusted Level of Significance (β)

Approximate Chi Square Value (19.36, α) Adjusted Chi Square Value (19.36, β)

   95% Gamma Approximate UCL (use when n>=50)    95% Gamma Adjusted UCL (use when n<50)

Lognormal GOF Test on Detected Observations Only

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Detected Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Detected Data appear Lognormal at 5% Significance Level

Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects

Mean in Original Scale Mean in Log Scale

SD in Original Scale SD in Log Scale

   95% t UCL (assumes normality of ROS data)    95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL    95% Bootstrap t UCL

   95% H-UCL (Log ROS)

UCLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distributed

KM Mean (logged)    95% H-UCL (KM -Log)

KM SD (logged)    95% Critical H Value (KM-Log)

KM Standard Error of Mean (logged)

DL/2 Statistics

DL/2 Normal DL/2 Log-Transformed

Mean in Original Scale Mean in Log Scale

SD in Original Scale SD in Log Scale

   95% t UCL (Assumes normality)    95% H-Stat UCL

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics

Detected Data appear Normal Distributed at 5% Significance Level

Suggested UCL to Use

95% KM (t) UCL 95% KM (Percentile Bootstrap) UCL

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

Vanadium

General Statistics

Total Number of Observations Number of Distinct Observations

Number of Missing Observations

Minimum Mean

Maximum Median

SD Std. Error of Mean

Coefficient of Variation Skewness

Normal GOF Test

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Data appear Normal at 5% Significance Level



2311

2312

2313

2314

2315

2316

2317

2318

2319

2320

2321

2322

2323

2324

2325

2326

2327

2328

2329

2330

2331

2332

2333

2334

2335

2336

2337

2338

2339

2340

2341

2342

2343

2344

2345

2346

2347

2348

2349

2350

2351

2352

2353

2354

2355

2356

2357

2358

2359

2360

2361

2362

2363

2364

2365
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      0.118

      0.198

     17.62      17.34

     17.59

      0.7

      0.745

      0.14

      0.194

      4.899       4.197

      3.138       3.662

   195.9    167.9

     15.37       7.503

   138.9

     0.038    136.8

     18.58      18.86

      0.811

      0.905

      0.17

      0.198

      0.875       2.627

      3.178       0.545

     20.77      21.98

     24.72      28.54

     36.02

     17.51      17.62

     17.44      17.48

     17.29      17.53

     17.34

     19.27      21.03

     23.48      28.3

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Data appear Normal at 5% Significance Level

Data appear Normal at 5% Significance Level

Assuming Normal Distribution

   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL    95% Adjusted-CLT UCL (Chen-1995)

   95% Modified-t UCL (Johnson-1978)

Gamma GOF Test

A-D Test Statistic Anderson-Darling Gamma GOF Test

5% A-D Critical Value Detected data appear Gamma Distributed at 5% Significance Level

K-S Test Statistic Kolmogrov-Smirnoff Gamma GOF Test

5% K-S Critical Value Detected data appear Gamma Distributed at 5% Significance Level

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Approximate Chi Square Value (0.05)

Adjusted Level of Significance Adjusted Chi Square Value

Assuming Gamma Distribution

   95% Approximate Gamma UCL (use when n>=50))    95% Adjusted Gamma UCL (use when n<50)

Lognormal GOF Test

Shapiro Wilk Test Statistic Shapiro Wilk Lognormal GOF Test

5% Shapiro Wilk Critical Value Data Not Lognormal at 5% Significance Level

Lilliefors Test Statistic Lilliefors Lognormal GOF Test

5% Lilliefors Critical Value Data appear Lognormal at 5% Significance Level

Data appear Approximate Lognormal at 5% Significance Level

Lognormal Statistics

Minimum of Logged Data Mean of logged Data

Maximum of Logged Data SD of logged Data

Assuming Lognormal Distribution

   95% H-UCL    90% Chebyshev (MVUE) UCL

   95% Chebyshev (MVUE) UCL  97.5% Chebyshev (MVUE) UCL

   99% Chebyshev (MVUE) UCL

Nonparametric Distribution Free UCL Statistics

Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

   95% CLT UCL    95% Jackknife UCL

   95% Standard Bootstrap UCL    95% Bootstrap-t UCL

   95% Hall's Bootstrap UCL    95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL

   90% Chebyshev(Mean, Sd) UCL    95% Chebyshev(Mean, Sd) UCL

 97.5% Chebyshev(Mean, Sd) UCL    99% Chebyshev(Mean, Sd) UCL

Suggested UCL to Use
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     17.62

     20      20

      0

     19.9      74.03

   474      34.25

   105      23.49

      1.419       3.315

      0.538

      0.905

      0.303

      0.198

   114.6    131.3

   117.5

      1.676

      0.764

      0.206

      0.199

      1.209       1.061

     61.25      69.79

     48.35      42.43

     74.03      71.88

     28.5

     0.038      27.59

   110.2    113.8

      0.853

      0.905

      0.182

95% Student's-t UCL

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

For additional insight the user may want to consult a statistician.

Note: For highly negatively-skewed data, confidence limits (e.g., Chen, Johnson, Lognormal, and Gamma) may not be

reliable.  Chen's and Johnson's methods provide adjustments for positvely skewed data sets.

Zinc

General Statistics

Total Number of Observations Number of Distinct Observations

Number of Missing Observations

Minimum Mean

Maximum Median

SD Std. Error of Mean

Coefficient of Variation Skewness

Normal GOF Test

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Data Not Normal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Data Not Normal at 5% Significance Level

Data Not Normal at 5% Significance Level

Assuming Normal Distribution

   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL    95% Adjusted-CLT UCL (Chen-1995)

   95% Modified-t UCL (Johnson-1978)

Gamma GOF Test

A-D Test Statistic Anderson-Darling Gamma GOF Test

5% A-D Critical Value Data Not Gamma Distributed at 5% Significance Level

K-S Test Statistic Kolmogrov-Smirnoff Gamma GOF Test

5% K-S Critical Value Data Not Gamma Distributed at 5% Significance Level

Data Not Gamma Distributed at 5% Significance Level

Gamma Statistics

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Approximate Chi Square Value (0.05)

Adjusted Level of Significance Adjusted Chi Square Value

Assuming Gamma Distribution

   95% Approximate Gamma UCL (use when n>=50))    95% Adjusted Gamma UCL (use when n<50)

Lognormal GOF Test

Shapiro Wilk Test Statistic Shapiro Wilk Lognormal GOF Test

5% Shapiro Wilk Critical Value Data Not Lognormal at 5% Significance Level

Lilliefors Test Statistic Lilliefors Lognormal GOF Test
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      0.198

      2.991       3.837

      6.161       0.857

   108    106.5

   125.1    150.9

   201.7

   112.7    114.6

   112.6    198.9

   276.6    113.3

   135.8

   144.5    176.4

   220.7    307.7

   176.4

5% Lilliefors Critical Value Data appear Lognormal at 5% Significance Level

Data appear Approximate Lognormal at 5% Significance Level

Lognormal Statistics

Minimum of Logged Data Mean of logged Data

Maximum of Logged Data SD of logged Data

Assuming Lognormal Distribution

   95% H-UCL    90% Chebyshev (MVUE) UCL

   95% Chebyshev (MVUE) UCL  97.5% Chebyshev (MVUE) UCL

   99% Chebyshev (MVUE) UCL

Nonparametric Distribution Free UCL Statistics

Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

   95% CLT UCL    95% Jackknife UCL

   95% Standard Bootstrap UCL    95% Bootstrap-t UCL

   95% Hall's Bootstrap UCL    95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL

   90% Chebyshev(Mean, Sd) UCL    95% Chebyshev(Mean, Sd) UCL

 97.5% Chebyshev(Mean, Sd) UCL    99% Chebyshev(Mean, Sd) UCL

Suggested UCL to Use

For additional insight the user may want to consult a statistician.

95% Chebyshev (Mean, Sd) UCL

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.
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     41      40

      0

   452   3666

 11700   2890

  2730    426.4

      0.745       1.215

      0.862

      0.941

      0.156

      0.138

  4384   4454

  4397

      0.796

      0.759

      0.144

      0.14

      2.055       1.921

  1784   1909

   168.5    157.5

  3666   2645

   129.5

     0.0441    128.6

  4459   4491

      0.961

      0.941

      0.124

      0.138

UCL Statistics for Data Sets with Non-Detects

User Selected Options

Date/Time of Computation   2/5/2015 10:56:47 AM

From File   ProUCLinput_16-026(e)_0-10.xls

Full Precision   OFF

Confidence Coefficient   95%

Number of Bootstrap Operations   2000

Aluminum

General Statistics

Total Number of Observations Number of Distinct Observations

Number of Missing Observations

Minimum Mean

Maximum Median

SD Std. Error of Mean

Coefficient of Variation Skewness

Normal GOF Test

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Data Not Normal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Data Not Normal at 5% Significance Level

Data Not Normal at 5% Significance Level

Assuming Normal Distribution

   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL    95% Adjusted-CLT UCL (Chen-1995)

   95% Modified-t UCL (Johnson-1978)

Gamma GOF Test

A-D Test Statistic Anderson-Darling Gamma GOF Test

5% A-D Critical Value Data Not Gamma Distributed at 5% Significance Level

K-S Test Statistic Kolmogrov-Smirnoff Gamma GOF Test

5% K-S Critical Value Data Not Gamma Distributed at 5% Significance Level

Data Not Gamma Distributed at 5% Significance Level

Gamma Statistics

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Approximate Chi Square Value (0.05)

Adjusted Level of Significance Adjusted Chi Square Value

Assuming Gamma Distribution

   95% Approximate Gamma UCL (use when n>=50))    95% Adjusted Gamma UCL (use when n<50)

Lognormal GOF Test

Shapiro Wilk Test Statistic Shapiro Wilk Lognormal GOF Test

5% Shapiro Wilk Critical Value Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic Lilliefors Lognormal GOF Test

5% Lilliefors Critical Value Data appear Lognormal at 5% Significance Level
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      6.114       7.944

      9.367       0.747

  4772   5117

  5761   6655

  8412

  4367   4384

  4345   4446

  4460   4373

  4471

  4945   5524

  6329   7908

  4772

     27      11

      7      20

      7       4

     0.018      0.09

      0.305       0.5

    0.00772      74.07%

      0.187      0.0878

      0.202       0.47

    -1.054       2.563

    -1.909       0.952

      0.91

      0.803

      0.267

      0.335

Data appear Lognormal at 5% Significance Level

Lognormal Statistics

Minimum of Logged Data Mean of logged Data

Maximum of Logged Data SD of logged Data

Assuming Lognormal Distribution

   95% H-UCL    90% Chebyshev (MVUE) UCL

   95% Chebyshev (MVUE) UCL  97.5% Chebyshev (MVUE) UCL

   99% Chebyshev (MVUE) UCL

Nonparametric Distribution Free UCL Statistics

Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

   95% CLT UCL    95% Jackknife UCL

   95% Standard Bootstrap UCL    95% Bootstrap-t UCL

   95% Hall's Bootstrap UCL    95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL

   90% Chebyshev(Mean, Sd) UCL    95% Chebyshev(Mean, Sd) UCL

 97.5% Chebyshev(Mean, Sd) UCL    99% Chebyshev(Mean, Sd) UCL

Suggested UCL to Use

95% H-UCL

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

For additional insight the user may want to consult a statistician.

ProUCL computes and outputs H-statistic based UCLs for historical reasons only.

H-statistic often results in unstable (both high and low) values of UCL95 as shown in examples in the Technical Guide.

It is therefore recommended to avoid the use of H-statistic based 95% UCLs.

Use of nonparametric methods are preferred to compute UCL95 for skewed data sets which do not follow a gamma distribution.

Amino-2,6-dinitrotoluene[4-]

General Statistics

Total Number of Observations Number of Distinct Observations

Number of Detects Number of Non-Detects

Number of Distinct Detects Number of Distinct Non-Detects

Minimum Detect Minimum Non-Detect

Maximum Detect Maximum Non-Detect

Variance Detects Percent Non-Detects

Mean Detects SD Detects

Median Detects CV Detects

Skewness Detects Kurtosis Detects

Mean of Logged Detects SD of Logged Detects

Normal GOF Test on Detects Only

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Detected Data appear Normal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Detected Data appear Normal at 5% Significance Level

Detected Data appear Normal at 5% Significance Level
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      0.103      0.0295

      0.102       0.178

      0.153       0.172

      0.151       0.149

      0.191       0.231

      0.287       0.396

      0.95

      0.714

      0.379

      0.315

      2.302       1.411

     0.0812       0.133

     32.23      19.75

      0.187       0.157

      1.006      54.31

     38.37      37.52

      0.145       0.148

     0.01       0.118

      0.305      0.0836

     0.0895       0.756

      1.508       1.365

     0.0786      0.0868

     81.41      73.7

      0.118       0.101

     0.0401

     54.93      53.89

      0.159       0.162

      0.663

      0.803

      0.407

      0.335

      0.109     -2.728

      0.107       1.075

      0.144       0.144

      0.146       0.154

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs

Mean Standard Error of Mean

SD    95% KM (BCA) UCL

95% KM (t) UCL 95% KM (Percentile Bootstrap) UCL

   95% KM (z) UCL    95% KM Bootstrap t UCL

90% KM Chebyshev UCL 95% KM Chebyshev UCL

97.5% KM Chebyshev UCL 99% KM Chebyshev UCL

Gamma GOF Tests on Detected Observations Only

A-D Test Statistic Anderson-Darling GOF Test

5% A-D Critical Value Detected Data Not Gamma Distributed at 5% Significance Level

K-S Test Statistic Kolmogrov-Smirnoff GOF

5% K-S Critical Value Detected Data Not Gamma Distributed at 5% Significance Level

Detected Data Not Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Gamma Kaplan-Meier (KM) Statistics

k hat (KM) nu hat (KM)

Approximate Chi Square Value (54.31, α) Adjusted Chi Square Value (54.31, β)

   95% Gamma Approximate KM-UCL (use when n>=50)    95% Gamma Adjusted KM-UCL (use when n<50)

Gamma ROS Statistics using Imputed  Non-Detects

GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1

For such situations, GROS method tends to yield inflated values of UCLs and BTVs

For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates

Minimum Mean

Maximum Median

SD CV

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Adjusted Level of Significance (β)

Approximate Chi Square Value (73.70, α) Adjusted Chi Square Value (73.70, β)

   95% Gamma Approximate UCL (use when n>=50)    95% Gamma Adjusted UCL (use when n<50)

Lognormal GOF Test on Detected Observations Only

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Detected Data Not Lognormal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Detected Data Not Lognormal at 5% Significance Level

Detected Data Not Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects

Mean in Original Scale Mean in Log Scale

SD in Original Scale SD in Log Scale

   95% t UCL (assumes normality of ROS data)    95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL    95% Bootstrap t UCL
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      0.202

      0.181     -1.964

     0.0955       0.847

      0.212       0.296

      0.153       0.172

     27      10

      6      21

      6       4

     0.012      0.075

      0.25       0.5

    0.0074      77.78%

      0.157      0.086

      0.186       0.549

    -1.03       0.548

    -2.175       1.142

      0.918

      0.788

      0.237

      0.362

     0.074      0.0258

     0.0881       0.144

      0.118       0.138

      0.116       0.111

      0.151       0.186

      0.235       0.331

      0.721

      0.706

      0.315

      0.337

   95% H-UCL (Log ROS)

DL/2 Statistics

DL/2 Normal DL/2 Log-Transformed

Mean in Original Scale Mean in Log Scale

SD in Original Scale SD in Log Scale

   95% t UCL (Assumes normality)    95% H-Stat UCL

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics

Detected Data appear Normal Distributed at 5% Significance Level

Suggested UCL to Use

95% KM (t) UCL 95% KM (Percentile Bootstrap) UCL

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

Amino-4,6-dinitrotoluene[2-]

General Statistics

Total Number of Observations Number of Distinct Observations

Number of Detects Number of Non-Detects

Number of Distinct Detects Number of Distinct Non-Detects

Minimum Detect Minimum Non-Detect

Maximum Detect Maximum Non-Detect

Variance Detects Percent Non-Detects

Mean Detects SD Detects

Median Detects CV Detects

Skewness Detects Kurtosis Detects

Mean of Logged Detects SD of Logged Detects

Normal GOF Test on Detects Only

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Detected Data appear Normal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Detected Data appear Normal at 5% Significance Level

Detected Data appear Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs

Mean Standard Error of Mean

SD    95% KM (BCA) UCL

95% KM (t) UCL 95% KM (Percentile Bootstrap) UCL

   95% KM (z) UCL    95% KM Bootstrap t UCL

90% KM Chebyshev UCL 95% KM Chebyshev UCL

97.5% KM Chebyshev UCL 99% KM Chebyshev UCL

Gamma GOF Tests on Detected Observations Only

A-D Test Statistic Anderson-Darling GOF Test

5% A-D Critical Value Detected Data Not Gamma Distributed at 5% Significance Level

K-S Test Statistic Kolmogrov-Smirnoff GOF

5% K-S Critical Value Detected data appear Gamma Distributed at 5% Significance Level

Detected data follow Appr. Gamma Distribution at 5% Significance Level
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      1.702       0.962

     0.092       0.163

     20.43      11.55

      0.157       0.16

      0.705      38.07

     24.94      24.26

      0.113       0.116

     0.01      0.0853

      0.255      0.0607

     0.0797       0.934

      1.055       0.963

     0.0808      0.0886

     56.99      51.99

     0.0853      0.0869

     0.0401

     36.43      35.6

      0.122       0.125

      0.716

      0.788

      0.308

      0.362

     0.0769     -3.301

     0.092       1.29

      0.107       0.107

      0.111       0.114

      0.177

    -3.46       0.156

      1.305       2.944

      0.382

      0.166     -2.12

      0.1       0.963

      0.199       0.305

Gamma Statistics on Detected Data Only

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Gamma Kaplan-Meier (KM) Statistics

k hat (KM) nu hat (KM)

Approximate Chi Square Value (38.07, α) Adjusted Chi Square Value (38.07, β)

   95% Gamma Approximate KM-UCL (use when n>=50)    95% Gamma Adjusted KM-UCL (use when n<50)

Gamma ROS Statistics using Imputed  Non-Detects

GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1

For such situations, GROS method tends to yield inflated values of UCLs and BTVs

For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates

Minimum Mean

Maximum Median

SD CV

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Adjusted Level of Significance (β)

Approximate Chi Square Value (51.99, α) Adjusted Chi Square Value (51.99, β)

   95% Gamma Approximate UCL (use when n>=50)    95% Gamma Adjusted UCL (use when n<50)

Lognormal GOF Test on Detected Observations Only

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Detected Data Not Lognormal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Detected Data appear Lognormal at 5% Significance Level

Detected Data appear Approximate Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects

Mean in Original Scale Mean in Log Scale

SD in Original Scale SD in Log Scale

   95% t UCL (assumes normality of ROS data)    95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL    95% Bootstrap t UCL

   95% H-UCL (Log ROS)

UCLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distributed

KM Mean (logged)    95% H-UCL (KM -Log)

KM SD (logged)    95% Critical H Value (KM-Log)

KM Standard Error of Mean (logged)

DL/2 Statistics

DL/2 Normal DL/2 Log-Transformed

Mean in Original Scale Mean in Log Scale

SD in Original Scale SD in Log Scale

   95% t UCL (Assumes normality)    95% H-Stat UCL

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics



276

277

278

279

280

281

282

283

284

285

286

287

288

289

290

291
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328

329

330
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      0.118       0.138

     41      37

     38       3

     35       3

      0.35       1.06

     10.5       1.2

      4.482       7.317%

      2.361       2.117

      1.725       0.897

      2.758       7.66

      0.62       0.655

      0.643

      0.938

      0.276

      0.144

      2.247       0.325

      2.052       2.933

      2.795       2.775

      2.782       3.14

      3.223       3.664

      4.277       5.481

      1.763

      0.758

      0.171

      0.145

      2.247       2.087

      1.051       1.131

   170.7    158.6

      2.361       1.634

      1.199      98.34

     76.47      75.76

Detected Data appear Normal Distributed at 5% Significance Level

Suggested UCL to Use

95% KM (t) UCL 95% KM (Percentile Bootstrap) UCL

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

Arsenic

General Statistics

Total Number of Observations Number of Distinct Observations

Number of Detects Number of Non-Detects

Number of Distinct Detects Number of Distinct Non-Detects

Minimum Detect Minimum Non-Detect

Maximum Detect Maximum Non-Detect

Variance Detects Percent Non-Detects

Mean Detects SD Detects

Median Detects CV Detects

Skewness Detects Kurtosis Detects

Mean of Logged Detects SD of Logged Detects

Normal GOF Test on Detects Only

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Detected Data Not Normal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Detected Data Not Normal at 5% Significance Level

Detected Data Not Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs

Mean Standard Error of Mean

SD    95% KM (BCA) UCL

   95% KM (t) UCL    95% KM (Percentile Bootstrap) UCL

   95% KM (z) UCL    95% KM Bootstrap t UCL

90% KM Chebyshev UCL 95% KM Chebyshev UCL

97.5% KM Chebyshev UCL 99% KM Chebyshev UCL

Gamma GOF Tests on Detected Observations Only

A-D Test Statistic Anderson-Darling GOF Test

5% A-D Critical Value Detected Data Not Gamma Distributed at 5% Significance Level

K-S Test Statistic Kolmogrov-Smirnoff GOF

5% K-S Critical Value Detected Data Not Gamma Distributed at 5% Significance Level

Detected Data Not Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Gamma Kaplan-Meier (KM) Statistics

k hat (KM) nu hat (KM)

Approximate Chi Square Value (98.34, α) Adjusted Chi Square Value (98.34, β)
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366
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371
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376

377
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381

382

383

384

385

A B C D E F G H I J K L
      2.89       2.917

     0.0232       2.199

     10.5       1.64

      2.118       0.964

      1.451       1.361

      1.515       1.615

   119    111.6

      2.199       1.885

     0.0441

     88.21      87.45

      2.781       2.805

      0.944

      0.938

      0.127

      0.144

      2.243       0.554

      2.08       0.674

      2.79       2.822

      2.959       3.233

      2.712

      0.555       2.709

      0.672       2.03

      0.108

      2.23       0.534

      2.09       0.703

      2.779       2.744

      3.664

   95% Gamma Approximate KM-UCL (use when n>=50)    95% Gamma Adjusted KM-UCL (use when n<50)

Gamma ROS Statistics using Imputed  Non-Detects

GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1

For such situations, GROS method tends to yield inflated values of UCLs and BTVs

For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates

Minimum Mean

Maximum Median

SD CV

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Adjusted Level of Significance (β)

Approximate Chi Square Value (111.59, α) Adjusted Chi Square Value (111.59, β)

   95% Gamma Approximate UCL (use when n>=50)    95% Gamma Adjusted UCL (use when n<50)

Lognormal GOF Test on Detected Observations Only

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Detected Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Detected Data appear Lognormal at 5% Significance Level

Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects

Mean in Original Scale Mean in Log Scale

SD in Original Scale SD in Log Scale

   95% t UCL (assumes normality of ROS data)    95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL    95% Bootstrap t UCL

   95% H-UCL (Log ROS)

UCLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distributed

KM Mean (logged)    95% H-UCL (KM -Log)

KM SD (logged)    95% Critical H Value (KM-Log)

KM Standard Error of Mean (logged)

DL/2 Statistics

DL/2 Normal DL/2 Log-Transformed

Mean in Original Scale Mean in Log Scale

SD in Original Scale SD in Log Scale

   95% t UCL (Assumes normality)    95% H-Stat UCL

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics

Detected Data appear Lognormal Distributed at 5% Significance Level

Suggested UCL to Use

95% KM (Chebyshev) UCL

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.
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415

416

417

418

419
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     41      40

      0

     11.1    282.3

  1420    183

   341.3      53.31

      1.209       1.998

      0.734

      0.941

      0.248

      0.138

   372.1    387.8

   374.8

      0.517

      0.786

      0.108

      0.143

      0.833       0.788

   338.9    358.1

     68.31      64.64

   282.3    318

     47.14

     0.0441      46.6

   387.1    391.6

      0.949

      0.941

      0.134

      0.138

      2.407       4.934

      7.258       1.326

   594.4    574.4

   688.5    846.9

Barium

General Statistics

Total Number of Observations Number of Distinct Observations

Number of Missing Observations

Minimum Mean

Maximum Median

SD Std. Error of Mean

Coefficient of Variation Skewness

Normal GOF Test

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Data Not Normal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Data Not Normal at 5% Significance Level

Data Not Normal at 5% Significance Level

Assuming Normal Distribution

   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL    95% Adjusted-CLT UCL (Chen-1995)

   95% Modified-t UCL (Johnson-1978)

Gamma GOF Test

A-D Test Statistic Anderson-Darling Gamma GOF Test

5% A-D Critical Value Detected data appear Gamma Distributed at 5% Significance Level

K-S Test Statistic Kolmogrov-Smirnoff Gamma GOF Test

5% K-S Critical Value Detected data appear Gamma Distributed at 5% Significance Level

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Approximate Chi Square Value (0.05)

Adjusted Level of Significance Adjusted Chi Square Value

Assuming Gamma Distribution

   95% Approximate Gamma UCL (use when n>=50)    95% Adjusted Gamma UCL (use when n<50)

Lognormal GOF Test

Shapiro Wilk Test Statistic Shapiro Wilk Lognormal GOF Test

5% Shapiro Wilk Critical Value Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic Lilliefors Lognormal GOF Test

5% Lilliefors Critical Value Data appear Lognormal at 5% Significance Level

Data appear Lognormal at 5% Significance Level

Lognormal Statistics

Minimum of Logged Data Mean of logged Data

Maximum of Logged Data SD of logged Data

Assuming Lognormal Distribution

   95% H-UCL    90% Chebyshev (MVUE) UCL

   95% Chebyshev (MVUE) UCL  97.5% Chebyshev (MVUE) UCL
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477
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483
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485

486

487

488
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491

492
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495
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  1158

   370    372.1

   370.9    407

   386.5    371.4

   386.3

   442.2    514.7

   615.2    812.7

   391.6

     40      33

      6      34

      6      27

     0.0237      0.037

      0.48       0.69

     0.0273      85%

      0.17       0.165

      0.128       0.972

      1.666       3.073

    -2.182       1.042

      0.841

      0.788

      0.261

      0.362

     0.0486      0.0145

     0.0805      0.0871

     0.0731      0.0781

     0.0725      0.0857

     0.0922       0.112

      0.139       0.193

      0.177

      0.71

      0.148

      0.338

   99% Chebyshev (MVUE) UCL

Nonparametric Distribution Free UCL Statistics

Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

   95% CLT UCL    95% Jackknife UCL

   95% Standard Bootstrap UCL    95% Bootstrap-t UCL

   95% Hall's Bootstrap UCL    95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL

   90% Chebyshev(Mean, Sd) UCL    95% Chebyshev(Mean, Sd) UCL

 97.5% Chebyshev(Mean, Sd) UCL    99% Chebyshev(Mean, Sd) UCL

Suggested UCL to Use

95% Adjusted Gamma UCL

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

For additional insight the user may want to consult a statistician.

Benzo(a)anthracene

General Statistics

Total Number of Observations Number of Distinct Observations

Number of Detects Number of Non-Detects

Number of Distinct Detects Number of Distinct Non-Detects

Minimum Detect Minimum Non-Detect

Maximum Detect Maximum Non-Detect

Variance Detects Percent Non-Detects

Mean Detects SD Detects

Median Detects CV Detects

Skewness Detects Kurtosis Detects

Mean of Logged Detects SD of Logged Detects

Normal GOF Test on Detects Only

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Detected Data appear Normal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Detected Data appear Normal at 5% Significance Level

Detected Data appear Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs

Mean Standard Error of Mean

SD    95% KM (BCA) UCL

95% KM (t) UCL 95% KM (Percentile Bootstrap) UCL

   95% KM (z) UCL    95% KM Bootstrap t UCL

90% KM Chebyshev UCL 95% KM Chebyshev UCL

97.5% KM Chebyshev UCL 99% KM Chebyshev UCL

Gamma GOF Tests on Detected Observations Only

A-D Test Statistic Anderson-Darling GOF Test

5% A-D Critical Value Detected data appear Gamma Distributed at 5% Significance Level

K-S Test Statistic Kolmogrov-Smirnoff GOF

5% K-S Critical Value Detected data appear Gamma Distributed at 5% Significance Level
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526

527

528

529

530

531

532

533

534

535

536

537

538

539

540

541

542

543

544

545

546

547

548

549
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      1.366       0.794

      0.124       0.214

     16.39       9.529

      0.17       0.191

      0.365      29.21

     17.87      17.54

     0.0795      0.081

     0.01      0.0345

      0.48      0.01

     0.0826       2.391

      0.712       0.676

     0.0485      0.0511

     56.99      54.05

     0.0345      0.042

     0.044

     38.16      37.66

     0.0489      0.0496

      0.993

      0.788

      0.131

      0.362

     0.043     -3.674

     0.0803       0.8

     0.0644      0.0671

     0.0775      0.0988

     0.0462

    -3.464      0.051

      0.708       2.098

      0.133

     0.0814     -3.178

      0.106       1.094

      0.11       0.118

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Gamma Kaplan-Meier (KM) Statistics

k hat (KM) nu hat (KM)

Approximate Chi Square Value (29.21, α) Adjusted Chi Square Value (29.21, β)

   95% Gamma Approximate KM-UCL (use when n>=50)    95% Gamma Adjusted KM-UCL (use when n<50)

Gamma ROS Statistics using Imputed  Non-Detects

GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1

For such situations, GROS method tends to yield inflated values of UCLs and BTVs

For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates

Minimum Mean

Maximum Median

SD CV

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Adjusted Level of Significance (β)

Approximate Chi Square Value (54.05, α) Adjusted Chi Square Value (54.05, β)

   95% Gamma Approximate UCL (use when n>=50)    95% Gamma Adjusted UCL (use when n<50)

Lognormal GOF Test on Detected Observations Only

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Detected Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Detected Data appear Lognormal at 5% Significance Level

Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects

Mean in Original Scale Mean in Log Scale

SD in Original Scale SD in Log Scale

   95% t UCL (assumes normality of ROS data)    95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL    95% Bootstrap t UCL

   95% H-UCL (Log ROS)

UCLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distributed

KM Mean (logged)    95% H-UCL (KM -Log)

KM SD (logged)    95% Critical H Value (KM-Log)

KM Standard Error of Mean (logged)

DL/2 Statistics

DL/2 Normal DL/2 Log-Transformed

Mean in Original Scale Mean in Log Scale

SD in Original Scale SD in Log Scale

   95% t UCL (Assumes normality)    95% H-Stat UCL

DL/2 is not a recommended method, provided for comparisons and historical reasons
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595
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604

605

A B C D E F G H I J K L

     0.0731      0.0781

     40      34

      9      31

      9      25

     0.0135      0.037

      0.47       0.69

     0.0216      77.5%

      0.134       0.147

     0.0622       1.098

      1.742       3.135

    -2.55       1.14

      0.799

      0.829

      0.242

      0.295

     0.053      0.0151

     0.083      0.0824

     0.0784      0.0792

     0.0778      0.0976

     0.0983       0.119

      0.147       0.203

      0.261

      0.742

      0.196

      0.287

      1.066       0.785

      0.125       0.17

     19.19      14.12

      0.134       0.151

      0.408      32.62

Nonparametric Distribution Free UCL Statistics

Detected Data appear Normal Distributed at 5% Significance Level

Suggested UCL to Use

95% KM (t) UCL 95% KM (Percentile Bootstrap) UCL

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

Benzo(a)pyrene

General Statistics

Total Number of Observations Number of Distinct Observations

Number of Detects Number of Non-Detects

Number of Distinct Detects Number of Distinct Non-Detects

Minimum Detect Minimum Non-Detect

Maximum Detect Maximum Non-Detect

Variance Detects Percent Non-Detects

Mean Detects SD Detects

Median Detects CV Detects

Skewness Detects Kurtosis Detects

Mean of Logged Detects SD of Logged Detects

Normal GOF Test on Detects Only

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Detected Data Not Normal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Detected Data appear Normal at 5% Significance Level

Detected Data appear Approximate Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs

Mean Standard Error of Mean

SD    95% KM (BCA) UCL

95% KM (t) UCL 95% KM (Percentile Bootstrap) UCL

   95% KM (z) UCL    95% KM Bootstrap t UCL

90% KM Chebyshev UCL 95% KM Chebyshev UCL

97.5% KM Chebyshev UCL 99% KM Chebyshev UCL

Gamma GOF Tests on Detected Observations Only

A-D Test Statistic Anderson-Darling GOF Test

5% A-D Critical Value Detected data appear Gamma Distributed at 5% Significance Level

K-S Test Statistic Kolmogrov-Smirnoff GOF

5% K-S Critical Value Detected data appear Gamma Distributed at 5% Significance Level

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Gamma Kaplan-Meier (KM) Statistics

k hat (KM) nu hat (KM)
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     20.57      20.21

     0.084      0.0855

     0.01      0.0399

      0.47      0.01

     0.0845       2.116

      0.716       0.679

     0.0558      0.0588

     57.3      54.33

     0.0399      0.0485

     0.044

     38.4      37.89

     0.0565      0.0573

      0.978

      0.829

      0.135

      0.295

     0.0491     -3.485

     0.0813       0.776

     0.0708      0.0714

     0.0824       0.1

     0.0542

    -3.44      0.061

      0.832       2.224

      0.237

     0.0848     -3.141

      0.107       1.114

      0.113       0.127

     0.0784      0.0792

Approximate Chi Square Value (32.62, α) Adjusted Chi Square Value (32.62, β)

   95% Gamma Approximate KM-UCL (use when n>=50)    95% Gamma Adjusted KM-UCL (use when n<50)

Gamma ROS Statistics using Imputed  Non-Detects

GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1

For such situations, GROS method tends to yield inflated values of UCLs and BTVs

For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates

Minimum Mean

Maximum Median

SD CV

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Adjusted Level of Significance (β)

Approximate Chi Square Value (54.33, α) Adjusted Chi Square Value (54.33, β)

   95% Gamma Approximate UCL (use when n>=50)    95% Gamma Adjusted UCL (use when n<50)

Lognormal GOF Test on Detected Observations Only

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Detected Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Detected Data appear Lognormal at 5% Significance Level

Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects

Mean in Original Scale Mean in Log Scale

SD in Original Scale SD in Log Scale

   95% t UCL (assumes normality of ROS data)    95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL    95% Bootstrap t UCL

   95% H-UCL (Log ROS)

UCLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distributed

KM Mean (logged)    95% H-UCL (KM -Log)

KM SD (logged)    95% Critical H Value (KM-Log)

KM Standard Error of Mean (logged)

DL/2 Statistics

DL/2 Normal DL/2 Log-Transformed

Mean in Original Scale Mean in Log Scale

SD in Original Scale SD in Log Scale

   95% t UCL (Assumes normality)    95% H-Stat UCL

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics

Detected Data appear Approximate Normal Distributed at 5% Significance Level

Suggested UCL to Use

95% KM (t) UCL 95% KM (Percentile Bootstrap) UCL

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.
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     40      34

     14      26

     14      21

     0.0166      0.037

      0.59       0.69

     0.0275      65%

      0.13       0.166

     0.0677       1.275

      2.066       4.144

    -2.691       1.183

      0.716

      0.874

      0.282

      0.237

     0.0631      0.0189

      0.111       0.1

     0.095      0.0955

     0.0942       0.126

      0.12       0.146

      0.181       0.252

      0.566

      0.764

      0.159

      0.236

      0.897       0.752

      0.145       0.173

     25.12      21.07

      0.13       0.15

      0.323      25.8

     15.23      14.92

      0.107       0.109

     0.01      0.0538

      0.59      0.01

Benzo(b)fluoranthene

General Statistics

Total Number of Observations Number of Distinct Observations

Number of Detects Number of Non-Detects

Number of Distinct Detects Number of Distinct Non-Detects

Minimum Detect Minimum Non-Detect

Maximum Detect Maximum Non-Detect

Variance Detects Percent Non-Detects

Mean Detects SD Detects

Median Detects CV Detects

Skewness Detects Kurtosis Detects

Mean of Logged Detects SD of Logged Detects

Normal GOF Test on Detects Only

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Detected Data Not Normal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Detected Data Not Normal at 5% Significance Level

Detected Data Not Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs

Mean Standard Error of Mean

SD    95% KM (BCA) UCL

95% KM (t) UCL 95% KM (Percentile Bootstrap) UCL

   95% KM (z) UCL    95% KM Bootstrap t UCL

90% KM Chebyshev UCL 95% KM Chebyshev UCL

97.5% KM Chebyshev UCL 99% KM Chebyshev UCL

Gamma GOF Tests on Detected Observations Only

A-D Test Statistic Anderson-Darling GOF Test

5% A-D Critical Value Detected data appear Gamma Distributed at 5% Significance Level

K-S Test Statistic Kolmogrov-Smirnoff GOF

5% K-S Critical Value Detected data appear Gamma Distributed at 5% Significance Level

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Gamma Kaplan-Meier (KM) Statistics

k hat (KM) nu hat (KM)

Approximate Chi Square Value (25.80, α) Adjusted Chi Square Value (25.80, β)

95% Gamma Approximate KM-UCL (use when n>=50) 95% Gamma Adjusted KM-UCL (use when n<50)

Gamma ROS Statistics using Imputed  Non-Detects

GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1

For such situations, GROS method tends to yield inflated values of UCLs and BTVs

For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates

Minimum Mean

Maximum Median
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      0.112       2.075

      0.651       0.619

     0.0826      0.0869

     52.08      49.51

     0.0538      0.0684

     0.044

     34.35      33.88

     0.0775      0.0786

      0.925

      0.874

      0.158

      0.237

     0.0612     -3.399

      0.109       0.899

     0.0902      0.0913

      0.103       0.136

     0.0697

    -3.435      0.0722

      0.948       2.348

      0.173

     0.0936     -3.074

      0.125       1.143

      0.127       0.143

     0.095      0.0786

      0.109

     40      33

      6      34

      6      27

     0.0193      0.037

      0.24       0.69

SD CV

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Adjusted Level of Significance (β)

Approximate Chi Square Value (49.51, α) Adjusted Chi Square Value (49.51, β)

95% Gamma Approximate UCL (use when n>=50) 95% Gamma Adjusted UCL (use when n<50)

Lognormal GOF Test on Detected Observations Only

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Detected Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Detected Data appear Lognormal at 5% Significance Level

Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects

Mean in Original Scale Mean in Log Scale

SD in Original Scale SD in Log Scale

   95% t UCL (assumes normality of ROS data)    95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL    95% Bootstrap t UCL

   95% H-UCL (Log ROS)

UCLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distributed

KM Mean (logged)    95% H-UCL (KM -Log)

KM SD (logged)    95% Critical H Value (KM-Log)

KM Standard Error of Mean (logged)

DL/2 Statistics

DL/2 Normal DL/2 Log-Transformed

Mean in Original Scale Mean in Log Scale

SD in Original Scale SD in Log Scale

   95% t UCL (Assumes normality)    95% H-Stat UCL

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics

Detected Data appear Gamma Distributed at 5% Significance Level

Suggested UCL to Use

95% KM (t) UCL 95% GROS Adjusted Gamma UCL

95% Adjusted Gamma KM-UCL

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

Benzo(g,h,i)perylene

General Statistics

Total Number of Observations Number of Distinct Observations

Number of Detects Number of Non-Detects

Number of Distinct Detects Number of Distinct Non-Detects

Minimum Detect Minimum Non-Detect

Maximum Detect Maximum Non-Detect
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    0.0072      85%

     0.0918      0.0848

     0.0756       0.924

      1.182       1.084

    -2.796       1.034

      0.859

      0.788

      0.225

      0.362

     0.0344     0.00902

     0.045      0.0614

     0.0496      0.0543

     0.0492      0.0614

     0.0614      0.0737

     0.0907       0.124

      0.353

      0.71

      0.2

      0.338

      1.366       0.794

     0.0672       0.116

     16.39       9.529

     0.0918       0.103

      0.583      46.63

     31.96      31.51

     0.0502      0.0509

     0.01      0.0254

      0.24      0.01

     0.0424       1.666

      1.138       1.069

     0.0224      0.0238

     91.03      85.53

     0.0254      0.0246

     0.044

     65.22      64.55

     0.0334      0.0337

Variance Detects Percent Non-Detects

Mean Detects SD Detects

Median Detects CV Detects

Skewness Detects Kurtosis Detects

Mean of Logged Detects SD of Logged Detects

Normal GOF Test on Detects Only

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Detected Data appear Normal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Detected Data appear Normal at 5% Significance Level

Detected Data appear Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs

Mean Standard Error of Mean

SD    95% KM (BCA) UCL

95% KM (t) UCL 95% KM (Percentile Bootstrap) UCL

   95% KM (z) UCL    95% KM Bootstrap t UCL

90% KM Chebyshev UCL 95% KM Chebyshev UCL

97.5% KM Chebyshev UCL 99% KM Chebyshev UCL

Gamma GOF Tests on Detected Observations Only

A-D Test Statistic Anderson-Darling GOF Test

5% A-D Critical Value Detected data appear Gamma Distributed at 5% Significance Level

K-S Test Statistic Kolmogrov-Smirnoff GOF

5% K-S Critical Value Detected data appear Gamma Distributed at 5% Significance Level

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Gamma Kaplan-Meier (KM) Statistics

k hat (KM) nu hat (KM)

Approximate Chi Square Value (46.63, α) Adjusted Chi Square Value (46.63, β)

   95% Gamma Approximate KM-UCL (use when n>=50)    95% Gamma Adjusted KM-UCL (use when n<50)

Gamma ROS Statistics using Imputed  Non-Detects

GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1

For such situations, GROS method tends to yield inflated values of UCLs and BTVs

For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates

Minimum Mean

Maximum Median

SD CV

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Adjusted Level of Significance (β)

Approximate Chi Square Value (85.53, α) Adjusted Chi Square Value (85.53, β)

   95% Gamma Approximate UCL (use when n>=50)    95% Gamma Adjusted UCL (use when n<50)
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      0.907

      0.788

      0.216

      0.362

     0.032     -3.721

     0.0401       0.6

     0.0427      0.0436

     0.0484      0.0563

     0.0351

    -3.69      0.0369

      0.617       2.016

      0.125

     0.0791     -3.165

     0.0912       1.089

      0.103       0.118

     0.0496      0.0543

     41      40

      0

   404   1260

  9550   1010

  1440    224.9

      1.142       5.008

      0.48

      0.941

      0.276

      0.138

Lognormal GOF Test on Detected Observations Only

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Detected Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Detected Data appear Lognormal at 5% Significance Level

Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects

Mean in Original Scale Mean in Log Scale

SD in Original Scale SD in Log Scale

   95% t UCL (assumes normality of ROS data)    95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL    95% Bootstrap t UCL

   95% H-UCL (Log ROS)

UCLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distributed

KM Mean (logged)    95% H-UCL (KM -Log)

KM SD (logged)    95% Critical H Value (KM-Log)

KM Standard Error of Mean (logged)

DL/2 Statistics

DL/2 Normal DL/2 Log-Transformed

Mean in Original Scale Mean in Log Scale

SD in Original Scale SD in Log Scale

   95% t UCL (Assumes normality)    95% H-Stat UCL

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics

Detected Data appear Normal Distributed at 5% Significance Level

Suggested UCL to Use

95% KM (t) UCL 95% KM (Percentile Bootstrap) UCL

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

Calcium

General Statistics

Total Number of Observations Number of Distinct Observations

Number of Missing Observations

Minimum Mean

Maximum Median

SD Std. Error of Mean

Coefficient of Variation Skewness

Normal GOF Test

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Data Not Normal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Data Not Normal at 5% Significance Level

Data Not Normal at 5% Significance Level
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928

929

930

931

932

933

934

935

A B C D E F G H I J K L

  1639   1818

  1668

      1.824

      0.759

      0.147

      0.14

      2.119       1.98

   594.8    636.5

   173.8    162.4

  1260    895.7

   133.9

     0.0441    133

  1528   1539

      0.903

      0.941

      0.138

      0.138

      6.001       6.885

      9.164       0.626

  1448   1555

  1723   1957

  2417

  1630   1639

  1619   2089

  3151   1649

  1908

  1935   2241

  2665   3498

  2241

Assuming Normal Distribution

   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL    95% Adjusted-CLT UCL (Chen-1995)

   95% Modified-t UCL (Johnson-1978)

Gamma GOF Test

A-D Test Statistic Anderson-Darling Gamma GOF Test

5% A-D Critical Value Data Not Gamma Distributed at 5% Significance Level

K-S Test Statistic Kolmogrov-Smirnoff Gamma GOF Test

5% K-S Critical Value Data Not Gamma Distributed at 5% Significance Level

Data Not Gamma Distributed at 5% Significance Level

Gamma Statistics

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Approximate Chi Square Value (0.05)

Adjusted Level of Significance Adjusted Chi Square Value

Assuming Gamma Distribution

   95% Approximate Gamma UCL (use when n>=50))    95% Adjusted Gamma UCL (use when n<50)

Lognormal GOF Test

Shapiro Wilk Test Statistic Shapiro Wilk Lognormal GOF Test

5% Shapiro Wilk Critical Value Data Not Lognormal at 5% Significance Level

Lilliefors Test Statistic Lilliefors Lognormal GOF Test

5% Lilliefors Critical Value Data appear Lognormal at 5% Significance Level

Data appear Approximate Lognormal at 5% Significance Level

Lognormal Statistics

Minimum of Logged Data Mean of logged Data

Maximum of Logged Data SD of logged Data

Assuming Lognormal Distribution

   95% H-UCL    90% Chebyshev (MVUE) UCL

   95% Chebyshev (MVUE) UCL  97.5% Chebyshev (MVUE) UCL

   99% Chebyshev (MVUE) UCL

Nonparametric Distribution Free UCL Statistics

Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

   95% CLT UCL    95% Jackknife UCL

   95% Standard Bootstrap UCL    95% Bootstrap-t UCL

   95% Hall's Bootstrap UCL    95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL

   90% Chebyshev(Mean, Sd) UCL    95% Chebyshev(Mean, Sd) UCL

 97.5% Chebyshev(Mean, Sd) UCL    99% Chebyshev(Mean, Sd) UCL

Suggested UCL to Use

95% Chebyshev (Mean, Sd) UCL

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)
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     29      29

     18      11

     18      11

      0.85       2.47

   201      13.3

  3088      37.93%

     39.57      55.57

     20.3       1.405

      2.123       4.064

      2.738       1.565

      0.694

      0.897

      0.305

      0.209

     25.37       8.845

     46.27      41.24

     40.41      41.58

     39.92      55.29

     51.9      63.92

     80.6    113.4

      0.342

      0.787

      0.144

      0.213

      0.65       0.578

     60.91      68.41

     23.38      20.82

     39.57      52.03

      0.301      17.43

      8.981       8.619

     49.23      51.3

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

For additional insight the user may want to consult a statistician.

Chloride

General Statistics

Total Number of Observations Number of Distinct Observations

Number of Detects Number of Non-Detects

Number of Distinct Detects Number of Distinct Non-Detects

Minimum Detect Minimum Non-Detect

Maximum Detect Maximum Non-Detect

Variance Detects Percent Non-Detects

Mean Detects SD Detects

Median Detects CV Detects

Skewness Detects Kurtosis Detects

Mean of Logged Detects SD of Logged Detects

Normal GOF Test on Detects Only

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Detected Data Not Normal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Detected Data Not Normal at 5% Significance Level

Detected Data Not Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs

Mean Standard Error of Mean

SD 95% KM (BCA) UCL

   95% KM (t) UCL    95% KM (Percentile Bootstrap) UCL

   95% KM (z) UCL    95% KM Bootstrap t UCL

90% KM Chebyshev UCL 95% KM Chebyshev UCL

97.5% KM Chebyshev UCL 99% KM Chebyshev UCL

Gamma GOF Tests on Detected Observations Only

A-D Test Statistic Anderson-Darling GOF Test

5% A-D Critical Value Detected data appear Gamma Distributed at 5% Significance Level

K-S Test Statistic Kolmogrov-Smirnoff GOF

5% K-S Critical Value Detected data appear Gamma Distributed at 5% Significance Level

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Gamma Kaplan-Meier (KM) Statistics

k hat (KM) nu hat (KM)

Approximate Chi Square Value (17.43, α) Adjusted Chi Square Value (17.43, β)

95% Gamma Approximate KM-UCL (use when n>=50) 95% Gamma Adjusted KM-UCL (use when n<50)

Gamma ROS Statistics using Imputed  Non-Detects

GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1

For such situations, GROS method tends to yield inflated values of UCLs and BTVs

For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates
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     0.01      24.56

   201       2.9

     47.5       1.934

      0.223       0.223

   110.3    110.3

     12.92      12.91

     24.56      52.05

     0.0407

      5.835       5.552

     54.36      57.13

      0.966

      0.897

      0.124

      0.209

     25.37       1.974

     47.08       1.583

     40.24      40.72

     47.19      57.22

     67.1

      1.918      72.26

      1.632       3.343

      0.328

     25.92       2.139

     46.82       1.481

     40.71      60.88

     41.24      57.13

     51.3

     41      40

      0

Minimum Mean

Maximum Median

SD CV

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Adjusted Level of Significance (β)

Approximate Chi Square Value (12.91, α) Adjusted Chi Square Value (12.91, β)

95% Gamma Approximate UCL (use when n>=50) 95% Gamma Adjusted UCL (use when n<50)

Lognormal GOF Test on Detected Observations Only

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Detected Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Detected Data appear Lognormal at 5% Significance Level

Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects

Mean in Original Scale Mean in Log Scale

SD in Original Scale SD in Log Scale

   95% t UCL (assumes normality of ROS data)    95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL    95% Bootstrap t UCL

   95% H-UCL (Log ROS)

UCLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distributed

KM Mean (logged)    95% H-UCL (KM -Log)

KM SD (logged)    95% Critical H Value (KM-Log)

KM Standard Error of Mean (logged)

DL/2 Statistics

DL/2 Normal DL/2 Log-Transformed

Mean in Original Scale Mean in Log Scale

SD in Original Scale SD in Log Scale

   95% t UCL (Assumes normality)    95% H-Stat UCL

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics

Detected Data appear Gamma Distributed at 5% Significance Level

Suggested UCL to Use

95% KM (BCA) UCL 95% GROS Adjusted Gamma UCL

95% Adjusted Gamma KM-UCL

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

Chromium

General Statistics

Total Number of Observations Number of Distinct Observations

Number of Missing Observations
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1054
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1057

1058
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1060

1061

1062

1063

1064

1065

1066

1067

1068

1069

1070

1071

1072

1073

1074

1075

1076

1077

1078

1079

1080

1081

1082

1083

1084

1085

1086

1087

1088

1089

1090

1091

1092

1093

1094

1095

1096

1097

1098

1099

1100
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      1.14      16.12

   439       4.4

     67.8      10.59

      4.205       6.372

      0.198

      0.941

      0.47

      0.138

     33.95      44.8

     35.71

      6.67

      0.81

      0.335

      0.146

      0.529       0.507

     30.46      31.81

     43.4      41.56

     16.12      22.65

     27.78

     0.0441      27.37

     24.12      24.48

      0.838

      0.941

      0.128

      0.138

      0.131       1.591

      6.084       1.007

     11.86      12.41

     14.4      17.18

     22.62

Minimum Mean

Maximum Median

SD Std. Error of Mean

Coefficient of Variation Skewness

Normal GOF Test

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Data Not Normal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Data Not Normal at 5% Significance Level

Data Not Normal at 5% Significance Level

Assuming Normal Distribution

   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL    95% Adjusted-CLT UCL (Chen-1995)

   95% Modified-t UCL (Johnson-1978)

Gamma GOF Test

A-D Test Statistic Anderson-Darling Gamma GOF Test

5% A-D Critical Value Data Not Gamma Distributed at 5% Significance Level

K-S Test Statistic Kolmogrov-Smirnoff Gamma GOF Test

5% K-S Critical Value Data Not Gamma Distributed at 5% Significance Level

Data Not Gamma Distributed at 5% Significance Level

Gamma Statistics

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Approximate Chi Square Value (0.05)

Adjusted Level of Significance Adjusted Chi Square Value

Assuming Gamma Distribution

   95% Approximate Gamma UCL (use when n>=50))    95% Adjusted Gamma UCL (use when n<50)

Lognormal GOF Test

Shapiro Wilk Test Statistic Shapiro Wilk Lognormal GOF Test

5% Shapiro Wilk Critical Value Data Not Lognormal at 5% Significance Level

Lilliefors Test Statistic Lilliefors Lognormal GOF Test

5% Lilliefors Critical Value Data appear Lognormal at 5% Significance Level

Data appear Approximate Lognormal at 5% Significance Level

Lognormal Statistics

Minimum of Logged Data Mean of logged Data

Maximum of Logged Data SD of logged Data

Assuming Lognormal Distribution

   95% H-UCL    90% Chebyshev (MVUE) UCL

   95% Chebyshev (MVUE) UCL  97.5% Chebyshev (MVUE) UCL

   99% Chebyshev (MVUE) UCL

Nonparametric Distribution Free UCL Statistics

Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs



1101

1102

1103

1104

1105

1106

1107

1108

1109

1110

1111

1112

1113

1114

1115

1116

1117

1118

1119

1120

1121

1122

1123

1124

1125

1126

1127

1128

1129

1130

1131

1132

1133

1134

1135

1136

1137

1138

1139

1140

1141

1142

1143

1144

1145

1146

1147

1148

1149

1150

1151

1152

1153

1154

1155
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     33.54      33.95

     32.96    251.1

   116.2      37.44

     47.88

     47.89      62.28

     82.25    121.5

     62.28

     40      35

      8      32

      8      27

     0.0162      0.037

      0.56       0.69

     0.0313      80%

      0.163       0.177

     0.0905       1.085

      1.939       4.109

    -2.298       1.09

      0.769

      0.818

      0.248

      0.313

     0.0489      0.0169

     0.0966      0.0949

     0.0773      0.087

     0.0766      0.0977

     0.0995       0.122

      0.154       0.217

      0.336

      0.733

      0.221

      0.301

      1.172       0.816

      0.139       0.2

     18.75      13.05

   95% CLT UCL    95% Jackknife UCL

   95% Standard Bootstrap UCL    95% Bootstrap-t UCL

   95% Hall's Bootstrap UCL    95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL

   90% Chebyshev(Mean, Sd) UCL    95% Chebyshev(Mean, Sd) UCL

 97.5% Chebyshev(Mean, Sd) UCL    99% Chebyshev(Mean, Sd) UCL

Suggested UCL to Use

95% Chebyshev (Mean, Sd) UCL

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

For additional insight the user may want to consult a statistician.

Chrysene

General Statistics

Total Number of Observations Number of Distinct Observations

Number of Detects Number of Non-Detects

Number of Distinct Detects Number of Distinct Non-Detects

Minimum Detect Minimum Non-Detect

Maximum Detect Maximum Non-Detect

Variance Detects Percent Non-Detects

Mean Detects SD Detects

Median Detects CV Detects

Skewness Detects Kurtosis Detects

Mean of Logged Detects SD of Logged Detects

Normal GOF Test on Detects Only

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Detected Data Not Normal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Detected Data appear Normal at 5% Significance Level

Detected Data appear Approximate Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs

Mean Standard Error of Mean

SD    95% KM (BCA) UCL

95% KM (t) UCL 95% KM (Percentile Bootstrap) UCL

   95% KM (z) UCL    95% KM Bootstrap t UCL

90% KM Chebyshev UCL 95% KM Chebyshev UCL

97.5% KM Chebyshev UCL 99% KM Chebyshev UCL

Gamma GOF Tests on Detected Observations Only

A-D Test Statistic Anderson-Darling GOF Test

5% A-D Critical Value Detected data appear Gamma Distributed at 5% Significance Level

K-S Test Statistic Kolmogrov-Smirnoff GOF

5% K-S Critical Value Detected data appear Gamma Distributed at 5% Significance Level

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)
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1167
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1169

1170

1171
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1174
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1176

1177

1178

1179

1180

1181

1182

1183

1184

1185

1186

1187

1188

1189

1190

1191

1192

1193

1194

1195

1196

1197

1198

1199

1200

1201

1202

1203

1204

1205

1206

1207

1208

1209

1210
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      0.163       0.18

      0.256      20.47

     11.2      10.94

     0.0893      0.0914

     0.01      0.0406

      0.56      0.01

     0.0972       2.395

      0.65       0.618

     0.0624      0.0657

     52.01      49.44

     0.0406      0.0516

     0.044

     34.3      33.82

     0.0585      0.0593

      0.962

      0.818

      0.177

      0.313

     0.0435     -3.941

     0.0964       0.998

     0.0692      0.0703

     0.0839       0.111

     0.0469

    -3.702      0.0515

      0.9       2.295

      0.162

     0.0795     -3.218

      0.114       1.076

      0.11       0.11

     0.0773      0.087

MLE Mean (bias corrected) MLE Sd (bias corrected)

Gamma Kaplan-Meier (KM) Statistics

k hat (KM) nu hat (KM)

Approximate Chi Square Value (20.47, α) Adjusted Chi Square Value (20.47, β)

   95% Gamma Approximate KM-UCL (use when n>=50)    95% Gamma Adjusted KM-UCL (use when n<50)

Gamma ROS Statistics using Imputed  Non-Detects

GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1

For such situations, GROS method tends to yield inflated values of UCLs and BTVs

For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates

Minimum Mean

Maximum Median

SD CV

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Adjusted Level of Significance (β)

Approximate Chi Square Value (49.44, α) Adjusted Chi Square Value (49.44, β)

   95% Gamma Approximate UCL (use when n>=50)    95% Gamma Adjusted UCL (use when n<50)

Lognormal GOF Test on Detected Observations Only

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Detected Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Detected Data appear Lognormal at 5% Significance Level

Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects

Mean in Original Scale Mean in Log Scale

SD in Original Scale SD in Log Scale

   95% t UCL (assumes normality of ROS data)    95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL    95% Bootstrap t UCL

   95% H-UCL (Log ROS)

UCLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distributed

KM Mean (logged)    95% H-UCL (KM -Log)

KM SD (logged)    95% Critical H Value (KM-Log)

KM Standard Error of Mean (logged)

DL/2 Statistics

DL/2 Normal DL/2 Log-Transformed

Mean in Original Scale Mean in Log Scale

SD in Original Scale SD in Log Scale

   95% t UCL (Assumes normality)    95% H-Stat UCL

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics

Detected Data appear Approximate Normal Distributed at 5% Significance Level

Suggested UCL to Use

95% KM (t) UCL 95% KM (Percentile Bootstrap) UCL
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     41      41

     40       1

     40       1

      0.487       1.1

  1600       1.1

 63798       2.439%

     42.52    252.6

      1.51       5.941

      6.324      39.99

      0.709       1.43

      0.167

      0.94

      0.529

      0.14

     41.5      38.98

   246.4    119.5

   107.1    119.4

   105.6   5113

   158.4    211.4

   284.9    429.3

     10.05

      0.891

      0.449

      0.154

      0.236       0.235

   180.3    181.1

     18.86      18.78

     42.52      87.75

     0.0284       2.325

      0.204       0.189

   472.4    509.8

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

Cobalt

General Statistics

Total Number of Observations Number of Distinct Observations

Number of Detects Number of Non-Detects

Number of Distinct Detects Number of Distinct Non-Detects

Minimum Detect Minimum Non-Detect

Maximum Detect Maximum Non-Detect

Variance Detects Percent Non-Detects

Mean Detects SD Detects

Median Detects CV Detects

Skewness Detects Kurtosis Detects

Mean of Logged Detects SD of Logged Detects

Normal GOF Test on Detects Only

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Detected Data Not Normal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Detected Data Not Normal at 5% Significance Level

Detected Data Not Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs

Mean Standard Error of Mean

SD    95% KM (BCA) UCL

   95% KM (t) UCL    95% KM (Percentile Bootstrap) UCL

   95% KM (z) UCL    95% KM Bootstrap t UCL

90% KM Chebyshev UCL 95% KM Chebyshev UCL

97.5% KM Chebyshev UCL 99% KM Chebyshev UCL

Gamma GOF Tests on Detected Observations Only

A-D Test Statistic Anderson-Darling GOF Test

5% A-D Critical Value Detected Data Not Gamma Distributed at 5% Significance Level

K-S Test Statistic Kolmogrov-Smirnoff GOF

5% K-S Critical Value Detected Data Not Gamma Distributed at 5% Significance Level

Detected Data Not Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Gamma Kaplan-Meier (KM) Statistics

k hat (KM) nu hat (KM)

Approximate Chi Square Value (2.33, α) Adjusted Chi Square Value (2.33, β)

   95% Gamma Approximate KM-UCL (use when n>=50)    95% Gamma Adjusted KM-UCL (use when n<50)

Gamma (KM) may not be used when k hat (KM) is < 0.1

Gamma ROS Statistics using Imputed  Non-Detects

GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs
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     0.01      41.48

  1600       1.42

   249.5       6.015

      0.229       0.228

   181.2    181.6

     18.78      18.73

     41.48      86.78

     0.0441

      9.924       9.689

     78.31      80.21

      0.758

      0.94

      0.159

      0.14

     41.5       0.684

   249.5       1.421

   107.1    119.5

   158.8   5008

     10.32

     41.49       0.677

   249.5       1.426

   107.1      10.37

   211.4

     41      40

      0

      1.3    272.5

 11000       3.06

  1717    268.2

GROS may not be used when kstar of detected data is small such as < 0.1

For such situations, GROS method tends to yield inflated values of UCLs and BTVs

For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates

Minimum Mean

Maximum Median

SD CV

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Adjusted Level of Significance (β)

Approximate Chi Square Value (18.73, α) Adjusted Chi Square Value (18.73, β)

   95% Gamma Approximate UCL (use when n>=50)    95% Gamma Adjusted UCL (use when n<50)

Lognormal GOF Test on Detected Observations Only

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Detected Data Not Lognormal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Detected Data Not Lognormal at 5% Significance Level

Detected Data Not Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects

Mean in Original Scale Mean in Log Scale

SD in Original Scale SD in Log Scale

   95% t UCL (assumes normality of ROS data)    95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL    95% Bootstrap t UCL

   95% H-UCL (Log ROS)

DL/2 Statistics

DL/2 Normal DL/2 Log-Transformed

Mean in Original Scale Mean in Log Scale

SD in Original Scale SD in Log Scale

   95% t UCL (Assumes normality)    95% H-Stat UCL

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics

Data do not follow a Discernible Distribution at 5% Significance Level

Suggested UCL to Use

95% KM (Chebyshev) UCL

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

Copper

General Statistics

Total Number of Observations Number of Distinct Observations

Number of Missing Observations

Minimum Mean

Maximum Median

SD Std. Error of Mean
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1336

1337

1338

1339

1340

1341

1342

1343

1344

1345

1346

1347

1348

1349

1350

1351

1352

1353

1354

1355

1356

1357

1358

1359

1360

1361

1362

1363

1364

1365

1366

1367

1368

1369

1370

1371

1372

1373

1374

1375
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      6.301       6.403

      0.16

      0.941

      0.535

      0.138

   724.1   1000

   768.8

     13.15

      0.931

      0.5

      0.154

      0.178       0.181

  1529   1502

     14.61      14.88

   272.5    639.8

      7.176

     0.0441       6.98

   565    580.8

      0.6

      0.941

      0.215

      0.138

      0.262       1.404

      9.306       1.449

     22.55      20.78

     25.18      31.28

     43.26

   713.7    724.1

   715.6 166302

 62010    808.8

Coefficient of Variation Skewness

Normal GOF Test

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Data Not Normal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Data Not Normal at 5% Significance Level

Data Not Normal at 5% Significance Level

Assuming Normal Distribution

   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL    95% Adjusted-CLT UCL (Chen-1995)

   95% Modified-t UCL (Johnson-1978)

Gamma GOF Test

A-D Test Statistic Anderson-Darling Gamma GOF Test

5% A-D Critical Value Data Not Gamma Distributed at 5% Significance Level

K-S Test Statistic Kolmogrov-Smirnoff Gamma GOF Test

5% K-S Critical Value Data Not Gamma Distributed at 5% Significance Level

Data Not Gamma Distributed at 5% Significance Level

Gamma Statistics

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Approximate Chi Square Value (0.05)

Adjusted Level of Significance Adjusted Chi Square Value

Assuming Gamma Distribution

   95% Approximate Gamma UCL (use when n>=50))    95% Adjusted Gamma UCL (use when n<50)

Lognormal GOF Test

Shapiro Wilk Test Statistic Shapiro Wilk Lognormal GOF Test

5% Shapiro Wilk Critical Value Data Not Lognormal at 5% Significance Level

Lilliefors Test Statistic Lilliefors Lognormal GOF Test

5% Lilliefors Critical Value Data Not Lognormal at 5% Significance Level

Data Not Lognormal at 5% Significance Level

Lognormal Statistics

Minimum of Logged Data Mean of logged Data

Maximum of Logged Data SD of logged Data

Assuming Lognormal Distribution

   95% H-UCL    90% Chebyshev (MVUE) UCL

   95% Chebyshev (MVUE) UCL  97.5% Chebyshev (MVUE) UCL

   99% Chebyshev (MVUE) UCL

Nonparametric Distribution Free UCL Statistics

Data do not follow a Discernible Distribution (0.05)

Nonparametric Distribution Free UCLs

   95% CLT UCL    95% Jackknife UCL

   95% Standard Bootstrap UCL    95% Bootstrap-t UCL

   95% Hall's Bootstrap UCL    95% Percentile Bootstrap UCL
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1394

1395

1396

1397

1398

1399

1400

1401

1402

1403

1404

1405

1406

1407

1408

1409

1410

1411

1412

1413

1414

1415

1416

1417

1418

1419

1420

1421

1422

1423
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1426
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1428

1429
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  1077

  1077   1442

  1947   2941

  1442

     40      35

     11      29

     11      24

     0.0126      0.037

      1.1       0.69

      0.112      72.5%

      0.252       0.335

      0.126       1.33

      1.939       3.774

    -2.26       1.502

      0.747

      0.85

      0.278

      0.267

     0.0882      0.0332

      0.198       0.157

      0.144       0.145

      0.143       0.221

      0.188       0.233

      0.296       0.419

      0.345

      0.767

      0.188

      0.266

      0.688       0.561

      0.366       0.449

     15.13      12.34

      0.252       0.336

   95% BCA Bootstrap UCL

   90% Chebyshev(Mean, Sd) UCL    95% Chebyshev(Mean, Sd) UCL

 97.5% Chebyshev(Mean, Sd) UCL    99% Chebyshev(Mean, Sd) UCL

Suggested UCL to Use

95% Chebyshev (Mean, Sd) UCL

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

For additional insight the user may want to consult a statistician.

Fluoranthene

General Statistics

Total Number of Observations Number of Distinct Observations

Number of Detects Number of Non-Detects

Number of Distinct Detects Number of Distinct Non-Detects

Minimum Detect Minimum Non-Detect

Maximum Detect Maximum Non-Detect

Variance Detects Percent Non-Detects

Mean Detects SD Detects

Median Detects CV Detects

Skewness Detects Kurtosis Detects

Mean of Logged Detects SD of Logged Detects

Normal GOF Test on Detects Only

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Detected Data Not Normal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Detected Data Not Normal at 5% Significance Level

Detected Data Not Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs

Mean Standard Error of Mean

SD    95% KM (BCA) UCL

95% KM (t) UCL 95% KM (Percentile Bootstrap) UCL

   95% KM (z) UCL    95% KM Bootstrap t UCL

90% KM Chebyshev UCL 95% KM Chebyshev UCL

97.5% KM Chebyshev UCL 99% KM Chebyshev UCL

Gamma GOF Tests on Detected Observations Only

A-D Test Statistic Anderson-Darling GOF Test

5% A-D Critical Value Detected data appear Gamma Distributed at 5% Significance Level

K-S Test Statistic Kolmogrov-Smirnoff GOF

5% K-S Critical Value Detected data appear Gamma Distributed at 5% Significance Level

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Gamma Kaplan-Meier (KM) Statistics
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      0.199      15.91

      7.897       7.685

      0.178       0.182

     0.01      0.0767

      1.1      0.01

      0.202       2.628

      0.467       0.448

      0.164       0.171

     37.34      35.87

     0.0767       0.115

     0.044

     23.16      22.78

      0.119       0.121

      0.944

      0.85

      0.184

      0.267

     0.087     -3.351

      0.198       1.06

      0.14       0.145

      0.165       0.228

     0.0937

    -3.414      0.0964

      1.114       2.544

      0.227

      0.115     -3.079

      0.204       1.254

      0.17       0.174

      0.144       0.121

      0.182

k hat (KM) nu hat (KM)

Approximate Chi Square Value (15.91, α) Adjusted Chi Square Value (15.91, β)

95% Gamma Approximate KM-UCL (use when n>=50) 95% Gamma Adjusted KM-UCL (use when n<50)

Gamma ROS Statistics using Imputed  Non-Detects

GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1

For such situations, GROS method tends to yield inflated values of UCLs and BTVs

For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates

Minimum Mean

Maximum Median

SD CV

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Adjusted Level of Significance (β)

Approximate Chi Square Value (35.87, α) Adjusted Chi Square Value (35.87, β)

95% Gamma Approximate UCL (use when n>=50) 95% Gamma Adjusted UCL (use when n<50)

Lognormal GOF Test on Detected Observations Only

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Detected Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Detected Data appear Lognormal at 5% Significance Level

Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects

Mean in Original Scale Mean in Log Scale

SD in Original Scale SD in Log Scale

   95% t UCL (assumes normality of ROS data)    95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL    95% Bootstrap t UCL

   95% H-UCL (Log ROS)

UCLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distributed

KM Mean (logged)    95% H-UCL (KM -Log)

KM SD (logged)    95% Critical H Value (KM-Log)

KM Standard Error of Mean (logged)

DL/2 Statistics

DL/2 Normal DL/2 Log-Transformed

Mean in Original Scale Mean in Log Scale

SD in Original Scale SD in Log Scale

   95% t UCL (Assumes normality)    95% H-Stat UCL

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics

Detected Data appear Gamma Distributed at 5% Significance Level

Suggested UCL to Use

95% KM (t) UCL 95% GROS Adjusted Gamma UCL

95% Adjusted Gamma KM-UCL

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.
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     29      28

     26       3

     25       3

      0.877       1.11

     17.1       1.24

     21.97      10.34%

      4.513       4.687

      2.07       1.039

      1.602       1.731

      1.075       0.908

      0.74

      0.92

      0.292

      0.174

      4.148       0.849

      4.482       5.63

      5.592       5.566

      5.544       6.212

      6.694       7.848

      9.449      12.59

      1.584

      0.766

      0.254

      0.175

      1.299       1.175

      3.474       3.841

     67.56      61.1

      4.513       4.163

      0.856      49.66

     34.48      33.73

      5.974       6.108

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

Fluoride

General Statistics

Total Number of Observations Number of Distinct Observations

Number of Detects Number of Non-Detects

Number of Distinct Detects Number of Distinct Non-Detects

Minimum Detect Minimum Non-Detect

Maximum Detect Maximum Non-Detect

Variance Detects Percent Non-Detects

Mean Detects SD Detects

Median Detects CV Detects

Skewness Detects Kurtosis Detects

Mean of Logged Detects SD of Logged Detects

Normal GOF Test on Detects Only

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Detected Data Not Normal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Detected Data Not Normal at 5% Significance Level

Detected Data Not Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs

Mean Standard Error of Mean

SD    95% KM (BCA) UCL

   95% KM (t) UCL    95% KM (Percentile Bootstrap) UCL

   95% KM (z) UCL    95% KM Bootstrap t UCL

90% KM Chebyshev UCL 95% KM Chebyshev UCL

97.5% KM Chebyshev UCL 99% KM Chebyshev UCL

Gamma GOF Tests on Detected Observations Only

A-D Test Statistic Anderson-Darling GOF Test

5% A-D Critical Value Detected Data Not Gamma Distributed at 5% Significance Level

K-S Test Statistic Kolmogrov-Smirnoff GOF

5% K-S Critical Value Detected Data Not Gamma Distributed at 5% Significance Level

Detected Data Not Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Gamma Kaplan-Meier (KM) Statistics

k hat (KM) nu hat (KM)

Approximate Chi Square Value (49.66, α) Adjusted Chi Square Value (49.66, β)

   95% Gamma Approximate KM-UCL (use when n>=50)    95% Gamma Adjusted KM-UCL (use when n<50)

Gamma ROS Statistics using Imputed  Non-Detects

GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1

For such situations, GROS method tends to yield inflated values of UCLs and BTVs

For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates
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     0.01       4.047

     17.1       1.78

      4.643       1.147

      0.668       0.622

      6.057       6.507

     38.75      36.07

      4.047       5.132

     0.0407

     23.33      22.72

      6.258       6.427

      0.895

      0.92

      0.208

      0.174

      4.118       0.926

      4.584       0.967

      5.566       5.553

      5.73       6.12

      6.281

      4.107       0.909

      4.593       0.992

      5.558       6.435

      7.848

     28      14

      8      20

      8       6

      0.2       0.164

     45       0.5

   391.6      71.43%

     11.73      19.79

      1.215       1.687

      1.439      0.0238

Minimum Mean

Maximum Median

SD CV

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Adjusted Level of Significance (β)

Approximate Chi Square Value (36.07, α) Adjusted Chi Square Value (36.07, β)

   95% Gamma Approximate UCL (use when n>=50)    95% Gamma Adjusted UCL (use when n<50)

Lognormal GOF Test on Detected Observations Only

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Detected Data Not Lognormal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Detected Data Not Lognormal at 5% Significance Level

Detected Data Not Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects

Mean in Original Scale Mean in Log Scale

SD in Original Scale SD in Log Scale

   95% t UCL (assumes normality of ROS data)    95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL    95% Bootstrap t UCL

   95% H-UCL (Log ROS)

DL/2 Statistics

DL/2 Normal DL/2 Log-Transformed

Mean in Original Scale Mean in Log Scale

SD in Original Scale SD in Log Scale

   95% t UCL (Assumes normality)    95% H-Stat UCL

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics

Data do not follow a Discernible Distribution at 5% Significance Level

Suggested UCL to Use

95% KM (Chebyshev) UCL

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

HMX

General Statistics

Total Number of Observations Number of Distinct Observations

Number of Detects Number of Non-Detects

Number of Distinct Detects Number of Distinct Non-Detects

Minimum Detect Minimum Non-Detect

Maximum Detect Maximum Non-Detect

Variance Detects Percent Non-Detects

Mean Detects SD Detects

Median Detects CV Detects

Skewness Detects Kurtosis Detects
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      0.723       2.063

      0.607

      0.818

      0.428

      0.313

      3.473       2.26

     11.19       6.684

      7.323       6.809

      7.191      70.47

     10.25      13.33

     17.59      25.96

      0.915

      0.783

      0.321

      0.314

      0.381       0.322

     30.76      36.46

      6.102       5.147

     11.73      20.68

     0.0963       5.395

      1.339       1.22

     13.99      15.36

     0.01       3.359

     45      0.01

     11.43       3.402

      0.175       0.18

     19.2      18.66

      9.797      10.08

      3.359       7.917

     0.0404

      3.992       3.757

      8.481       9.011

      0.868

      0.818

Mean of Logged Detects SD of Logged Detects

Normal GOF Test on Detects Only

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Detected Data Not Normal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Detected Data Not Normal at 5% Significance Level

Detected Data Not Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs

Mean Standard Error of Mean

SD    95% KM (BCA) UCL

   95% KM (t) UCL    95% KM (Percentile Bootstrap) UCL

   95% KM (z) UCL    95% KM Bootstrap t UCL

90% KM Chebyshev UCL 95% KM Chebyshev UCL

97.5% KM Chebyshev UCL 99% KM Chebyshev UCL

Gamma GOF Tests on Detected Observations Only

A-D Test Statistic Anderson-Darling GOF Test

5% A-D Critical Value Detected Data Not Gamma Distributed at 5% Significance Level

K-S Test Statistic Kolmogrov-Smirnoff GOF

5% K-S Critical Value Detected Data Not Gamma Distributed at 5% Significance Level

Detected Data Not Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Gamma Kaplan-Meier (KM) Statistics

k hat (KM) nu hat (KM)

Approximate Chi Square Value (5.40, α) Adjusted Chi Square Value (5.40, β)

   95% Gamma Approximate KM-UCL (use when n>=50)    95% Gamma Adjusted KM-UCL (use when n<50)

Gamma (KM) may not be used when k hat (KM) is < 0.1

Gamma ROS Statistics using Imputed  Non-Detects

GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1

For such situations, GROS method tends to yield inflated values of UCLs and BTVs

For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates

Minimum Mean

Maximum Median

SD CV

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Adjusted Level of Significance (β)

Approximate Chi Square Value (10.08, α) Adjusted Chi Square Value (10.08, β)

   95% Gamma Approximate UCL (use when n>=50)    95% Gamma Adjusted UCL (use when n<50)

Lognormal GOF Test on Detected Observations Only

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Detected Data appear Lognormal at 5% Significance Level
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      0.224

      0.313

      3.365     -4.055

     11.43       3.775

      7.042       6.68

      8.284      66.93

  3015

    -1.065       2.851

      1.533       3.178

      0.31

      3.471     -1.178

     11.39       1.682

      7.138       3.803

     25.96

     40      33

      6      34

      6      27

     0.0184      0.037

      0.26       0.69

    0.00841      85%

     0.085      0.0917

     0.0558       1.079

      1.818       3.47

    -2.912       1.029

      0.783

      0.788

      0.268

      0.362

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Detected Data appear Lognormal at 5% Significance Level

Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects

Mean in Original Scale Mean in Log Scale

SD in Original Scale SD in Log Scale

   95% t UCL (assumes normality of ROS data)    95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL    95% Bootstrap t UCL

   95% H-UCL (Log ROS)

UCLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distributed

KM Mean (logged)    95% H-UCL (KM -Log)

KM SD (logged)    95% Critical H Value (KM-Log)

KM Standard Error of Mean (logged)

DL/2 Statistics

DL/2 Normal DL/2 Log-Transformed

Mean in Original Scale Mean in Log Scale

SD in Original Scale SD in Log Scale

   95% t UCL (Assumes normality)    95% H-Stat UCL

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics

Detected Data appear Lognormal Distributed at 5% Significance Level

Suggested UCL to Use

99% KM (Chebyshev) UCL

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

Indeno(1,2,3-cd)pyrene

General Statistics

Total Number of Observations Number of Distinct Observations

Number of Detects Number of Non-Detects

Number of Distinct Detects Number of Distinct Non-Detects

Minimum Detect Minimum Non-Detect

Maximum Detect Maximum Non-Detect

Variance Detects Percent Non-Detects

Mean Detects SD Detects

Median Detects CV Detects

Skewness Detects Kurtosis Detects

Mean of Logged Detects SD of Logged Detects

Normal GOF Test on Detects Only

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Detected Data Not Normal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Detected Data appear Normal at 5% Significance Level

Detected Data appear Approximate Normal at 5% Significance Level
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     0.0367     0.00994

     0.0451      0.0573

     0.0534      0.0541

     0.053      0.0677

     0.0665      0.08

     0.0988       0.136

      0.34

      0.711

      0.204

      0.339

      1.259       0.741

     0.0675       0.115

     15.11       8.886

     0.085      0.0988

      0.663      53.02

     37.29      36.8

     0.0522      0.0529

     0.01      0.0287

      0.26      0.014

     0.042       1.465

      1.491       1.396

     0.0192      0.0205

   119.3    111.7

     0.0287      0.0243

     0.044

     88.31      87.53

     0.0363      0.0366

      0.933

      0.788

      0.169

      0.362

     0.0347     -3.574

     0.0398       0.521

     0.0453      0.0461

     0.0521      0.0703

     0.0377

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs

Mean Standard Error of Mean

SD    95% KM (BCA) UCL

95% KM (t) UCL 95% KM (Percentile Bootstrap) UCL

   95% KM (z) UCL    95% KM Bootstrap t UCL

90% KM Chebyshev UCL 95% KM Chebyshev UCL

97.5% KM Chebyshev UCL 99% KM Chebyshev UCL

Gamma GOF Tests on Detected Observations Only

A-D Test Statistic Anderson-Darling GOF Test

5% A-D Critical Value Detected data appear Gamma Distributed at 5% Significance Level

K-S Test Statistic Kolmogrov-Smirnoff GOF

5% K-S Critical Value Detected data appear Gamma Distributed at 5% Significance Level

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Gamma Kaplan-Meier (KM) Statistics

k hat (KM) nu hat (KM)

Approximate Chi Square Value (53.02, α) Adjusted Chi Square Value (53.02, β)

   95% Gamma Approximate KM-UCL (use when n>=50)    95% Gamma Adjusted KM-UCL (use when n<50)

Gamma ROS Statistics using Imputed  Non-Detects

GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1

For such situations, GROS method tends to yield inflated values of UCLs and BTVs

For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates

Minimum Mean

Maximum Median

SD CV

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Adjusted Level of Significance (β)

Approximate Chi Square Value (111.70, α) Adjusted Chi Square Value (111.70, β)

   95% Gamma Approximate UCL (use when n>=50)    95% Gamma Adjusted UCL (use when n<50)

Lognormal GOF Test on Detected Observations Only

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Detected Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Detected Data appear Lognormal at 5% Significance Level

Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects

Mean in Original Scale Mean in Log Scale

SD in Original Scale SD in Log Scale

   95% t UCL (assumes normality of ROS data)    95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL    95% Bootstrap t UCL

   95% H-UCL (Log ROS)



1761

1762

1763

1764

1765

1766

1767

1768

1769

1770

1771

1772

1773

1774

1775

1776

1777

1778

1779

1780

1781

1782

1783

1784

1785

1786

1787

1788

1789

1790

1791

1792

1793

1794

1795

1796

1797

1798

1799

1800

1801

1802

1803

1804

1805

1806

1807

1808

1809

1810

1811

1812

1813

1814

1815

A B C D E F G H I J K L

    -3.582      0.0403

      0.598       2

      0.198

     0.0781     -3.183

     0.0919       1.083

      0.103       0.115

     0.0534      0.0541

     41      40

      0

      1.2      10.73

     51.7       5.59

     11.18       1.745

      1.042       1.723

      0.798

      0.941

      0.197

      0.138

     13.67      14.1

     13.75

      1.158

      0.776

      0.148

      0.142

UCLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distributed

KM Mean (logged)    95% H-UCL (KM -Log)

KM SD (logged)    95% Critical H Value (KM-Log)

KM Standard Error of Mean (logged)

DL/2 Statistics

DL/2 Normal DL/2 Log-Transformed

Mean in Original Scale Mean in Log Scale

SD in Original Scale SD in Log Scale

   95% t UCL (Assumes normality)    95% H-Stat UCL

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics

Detected Data appear Approximate Normal Distributed at 5% Significance Level

Suggested UCL to Use

95% KM (t) UCL 95% KM (Percentile Bootstrap) UCL

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

Lead

General Statistics

Total Number of Observations Number of Distinct Observations

Number of Missing Observations

Minimum Mean

Maximum Median

SD Std. Error of Mean

Coefficient of Variation Skewness

Normal GOF Test

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Data Not Normal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Data Not Normal at 5% Significance Level

Data Not Normal at 5% Significance Level

Assuming Normal Distribution

   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL    95% Adjusted-CLT UCL (Chen-1995)

   95% Modified-t UCL (Johnson-1978)

Gamma GOF Test

A-D Test Statistic Anderson-Darling Gamma GOF Test

5% A-D Critical Value Data Not Gamma Distributed at 5% Significance Level

K-S Test Statistic Kolmogrov-Smirnoff Gamma GOF Test

5% K-S Critical Value Data Not Gamma Distributed at 5% Significance Level

Data Not Gamma Distributed at 5% Significance Level

Gamma Statistics



1816

1817

1818

1819

1820

1821

1822

1823

1824

1825

1826

1827

1828

1829

1830

1831

1832

1833

1834

1835

1836

1837

1838

1839

1840

1841

1842

1843

1844

1845

1846

1847

1848

1849

1850

1851

1852

1853

1854

1855

1856

1857

1858

1859

1860

1861

1862

1863

1864

1865

1866

1867

1868

1869

1870

A B C D E F G H I J K L
      1.108       1.044

      9.679      10.28

     90.89      85.57

     10.73      10.5

     65.25

     0.0441      64.6

     14.07      14.21

      0.927

      0.941

      0.127

      0.138

      0.182       1.858

      3.945       1.05

     16.59      17.24

     20.11      24.09

     31.91

     13.6      13.67

     13.6      14.42

     14.78      13.76

     14.14

     15.96      18.34

     21.63      28.09

     18.34

     41      39

      0

     57    268

   702    253

   132      20.61

      0.492       1.25

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Approximate Chi Square Value (0.05)

Adjusted Level of Significance Adjusted Chi Square Value

Assuming Gamma Distribution

   95% Approximate Gamma UCL (use when n>=50))    95% Adjusted Gamma UCL (use when n<50)

Lognormal GOF Test

Shapiro Wilk Test Statistic Shapiro Wilk Lognormal GOF Test

5% Shapiro Wilk Critical Value Data Not Lognormal at 5% Significance Level

Lilliefors Test Statistic Lilliefors Lognormal GOF Test

5% Lilliefors Critical Value Data appear Lognormal at 5% Significance Level

Data appear Approximate Lognormal at 5% Significance Level

Lognormal Statistics

Minimum of Logged Data Mean of logged Data

Maximum of Logged Data SD of logged Data

Assuming Lognormal Distribution

   95% H-UCL    90% Chebyshev (MVUE) UCL

   95% Chebyshev (MVUE) UCL  97.5% Chebyshev (MVUE) UCL

   99% Chebyshev (MVUE) UCL

Nonparametric Distribution Free UCL Statistics

Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

   95% CLT UCL    95% Jackknife UCL

   95% Standard Bootstrap UCL    95% Bootstrap-t UCL

   95% Hall's Bootstrap UCL    95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL

   90% Chebyshev(Mean, Sd) UCL    95% Chebyshev(Mean, Sd) UCL

 97.5% Chebyshev(Mean, Sd) UCL    99% Chebyshev(Mean, Sd) UCL

Suggested UCL to Use

95% Chebyshev (Mean, Sd) UCL

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

For additional insight the user may want to consult a statistician.

Manganese

General Statistics

Total Number of Observations Number of Distinct Observations

Number of Missing Observations

Minimum Mean

Maximum Median

SD Std. Error of Mean

Coefficient of Variation Skewness



1871

1872

1873

1874

1875

1876

1877

1878

1879

1880

1881

1882

1883

1884

1885

1886

1887

1888

1889

1890

1891

1892

1893

1894

1895

1896

1897

1898

1899

1900

1901

1902

1903

1904

1905

1906

1907

1908

1909

1910

1911

1912

1913

1914

1915

1916

1917

1918

1919

1920

1921

1922

1923

1924

1925

A B C D E F G H I J K L

      0.907

      0.941

      0.172

      0.138

   302.7    306.2

   303.4

      0.57

      0.752

      0.109

      0.138

      4.432       4.124

     60.48      65

   363.4    338.1

   268    132

   296.5

     0.0441    295.1

   305.6    307.1

      0.964

      0.941

      0.127

      0.138

      4.043       5.474

      6.554       0.507

   315.8    337.5

   368.1    410.4

   493.6

   301.9    302.7

   302    305.8

   310.5    302.3

   305.4

Normal GOF Test

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Data Not Normal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Data Not Normal at 5% Significance Level

Data Not Normal at 5% Significance Level

Assuming Normal Distribution

   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL    95% Adjusted-CLT UCL (Chen-1995)

   95% Modified-t UCL (Johnson-1978)

Gamma GOF Test

A-D Test Statistic Anderson-Darling Gamma GOF Test

5% A-D Critical Value Detected data appear Gamma Distributed at 5% Significance Level

K-S Test Statistic Kolmogrov-Smirnoff Gamma GOF Test

5% K-S Critical Value Detected data appear Gamma Distributed at 5% Significance Level

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Approximate Chi Square Value (0.05)

Adjusted Level of Significance Adjusted Chi Square Value

Assuming Gamma Distribution

   95% Approximate Gamma UCL (use when n>=50)    95% Adjusted Gamma UCL (use when n<50)

Lognormal GOF Test

Shapiro Wilk Test Statistic Shapiro Wilk Lognormal GOF Test

5% Shapiro Wilk Critical Value Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic Lilliefors Lognormal GOF Test

5% Lilliefors Critical Value Data appear Lognormal at 5% Significance Level

Data appear Lognormal at 5% Significance Level

Lognormal Statistics

Minimum of Logged Data Mean of logged Data

Maximum of Logged Data SD of logged Data

Assuming Lognormal Distribution

   95% H-UCL    90% Chebyshev (MVUE) UCL

   95% Chebyshev (MVUE) UCL  97.5% Chebyshev (MVUE) UCL

   99% Chebyshev (MVUE) UCL

Nonparametric Distribution Free UCL Statistics

Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

   95% CLT UCL    95% Jackknife UCL

   95% Standard Bootstrap UCL    95% Bootstrap-t UCL

   95% Hall's Bootstrap UCL    95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL



1926

1927

1928

1929

1930

1931

1932

1933

1934

1935

1936

1937

1938

1939

1940

1941

1942

1943

1944

1945

1946

1947

1948

1949

1950

1951

1952

1953

1954

1955

1956

1957

1958

1959

1960

1961

1962

1963

1964

1965

1966

1967

1968

1969

1970

1971

1972

1973

1974

1975

1976

1977

1978

1979

1980

A B C D E F G H I J K L
   329.8    357.9

   396.7    473.1

   307.1

     33      28

      6      27

      6      22

    0.00259     0.002

    0.0056     0.0073

1.3579E-6      81.82%

    0.00374     0.00117

    0.0035       0.312

      0.765     -0.523

    -5.629       0.303

      0.898

      0.788

      0.258

      0.362

    0.00317 3.5517E-4

    0.00103     0.00379

    0.00377     0.00377

    0.00376     0.00389

    0.00424     0.00472

    0.00539     0.00671

      0.379

      0.698

      0.276

      0.332

     13.01       6.617

2.8707E-4 5.6450E-4

   156.1      79.4

    0.00374     0.00145

      9.498    626.9

   90% Chebyshev(Mean, Sd) UCL    95% Chebyshev(Mean, Sd) UCL

 97.5% Chebyshev(Mean, Sd) UCL    99% Chebyshev(Mean, Sd) UCL

Suggested UCL to Use

95% Adjusted Gamma UCL

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

For additional insight the user may want to consult a statistician.

Methylene Chloride

General Statistics

Total Number of Observations Number of Distinct Observations

Number of Detects Number of Non-Detects

Number of Distinct Detects Number of Distinct Non-Detects

Minimum Detect Minimum Non-Detect

Maximum Detect Maximum Non-Detect

Variance Detects Percent Non-Detects

Mean Detects SD Detects

Median Detects CV Detects

Skewness Detects Kurtosis Detects

Mean of Logged Detects SD of Logged Detects

Normal GOF Test on Detects Only

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Detected Data appear Normal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Detected Data appear Normal at 5% Significance Level

Detected Data appear Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs

Mean Standard Error of Mean

SD    95% KM (BCA) UCL

95% KM (t) UCL 95% KM (Percentile Bootstrap) UCL

   95% KM (z) UCL    95% KM Bootstrap t UCL

90% KM Chebyshev UCL 95% KM Chebyshev UCL

97.5% KM Chebyshev UCL 99% KM Chebyshev UCL

Gamma GOF Tests on Detected Observations Only

A-D Test Statistic Anderson-Darling GOF Test

5% A-D Critical Value Detected data appear Gamma Distributed at 5% Significance Level

K-S Test Statistic Kolmogrov-Smirnoff GOF

5% K-S Critical Value Detected data appear Gamma Distributed at 5% Significance Level

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Gamma Kaplan-Meier (KM) Statistics

k hat (KM) nu hat (KM)



1981

1982

1983

1984

1985

1986

1987

1988

1989

1990

1991

1992

1993

1994

1995

1996

1997

1998

1999

2000

2001

2002

2003

2004

2005

2006

2007

2008

2009

2010

2011

2012

2013

2014

2015

2016

2017

2018

2019

2020

2021

2022

2023

2024

2025

2026

2027

2028

2029

2030

2031

2032

2033

2034

2035

A B C D E F G H I J K L
   569.8    567

    0.00349     0.00351

    0.00259     0.00886

     0.01      0.01

    0.0025       0.282

      7.831       7.14

    0.00113     0.00124

   516.9    471.2

    0.00886     0.00332

     0.0419

   421.9    419.5

    0.0099     0.00995

      0.914

      0.788

      0.253

      0.362

    0.00304     -5.814

6.5373E-4       0.193

    0.00323     0.00324

    0.00327     0.0033

    0.00323

    -5.8     0.00348

      0.301       1.797

      0.108

    0.00291     -5.882

8.1615E-4       0.317

    0.00315     0.00324

    0.00377     0.00377

Approximate Chi Square Value (626.90, α) Adjusted Chi Square Value (626.90, β)

   95% Gamma Approximate KM-UCL (use when n>=50)    95% Gamma Adjusted KM-UCL (use when n<50)

Gamma ROS Statistics using Imputed  Non-Detects

GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1

For such situations, GROS method tends to yield inflated values of UCLs and BTVs

For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates

Minimum Mean

Maximum Median

SD CV

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Adjusted Level of Significance (β)

Approximate Chi Square Value (471.22, α) Adjusted Chi Square Value (471.22, β)

   95% Gamma Approximate UCL (use when n>=50)    95% Gamma Adjusted UCL (use when n<50)

Lognormal GOF Test on Detected Observations Only

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Detected Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Detected Data appear Lognormal at 5% Significance Level

Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects

Mean in Original Scale Mean in Log Scale

SD in Original Scale SD in Log Scale

   95% t UCL (assumes normality of ROS data)    95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL    95% Bootstrap t UCL

   95% H-UCL (Log ROS)

UCLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distributed

KM Mean (logged)    95% H-UCL (KM -Log)

KM SD (logged)    95% Critical H Value (KM-Log)

KM Standard Error of Mean (logged)

DL/2 Statistics

DL/2 Normal DL/2 Log-Transformed

Mean in Original Scale Mean in Log Scale

SD in Original Scale SD in Log Scale

   95% t UCL (Assumes normality)    95% H-Stat UCL

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics

Detected Data appear Normal Distributed at 5% Significance Level

Suggested UCL to Use

95% KM (t) UCL 95% KM (Percentile Bootstrap) UCL

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.



2036

2037

2038

2039

2040

2041

2042

2043

2044

2045

2046

2047

2048

2049

2050

2051

2052

2053

2054

2055

2056

2057

2058

2059

2060

2061

2062

2063

2064

2065

2066

2067

2068

2069

2070

2071

2072

2073

2074

2075

2076

2077

2078

2079

2080

2081

2082

2083

2084

2085

2086

2087

2088

2089

2090

A B C D E F G H I J K L

     39      37

      0

      0.376      56.67

  2100       1.94

   335.8      53.77

      5.926       6.245

      0.168

      0.939

      0.53

      0.142

   147.3    202.6

   156.3

     10.5

      0.893

      0.463

      0.156

      0.231       0.23

   245.5    246.2

     18      17.95

     56.67    118.1

      9.356

     0.0437       9.11

   108.7    111.7

      0.755

      0.939

      0.169

      0.142

    -0.978       0.92

      7.65       1.389

     12.61      11.61

Nickel

General Statistics

Total Number of Observations Number of Distinct Observations

Number of Missing Observations

Minimum Mean

Maximum Median

SD Std. Error of Mean

Coefficient of Variation Skewness

Normal GOF Test

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Data Not Normal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Data Not Normal at 5% Significance Level

Data Not Normal at 5% Significance Level

Assuming Normal Distribution

   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL    95% Adjusted-CLT UCL (Chen-1995)

   95% Modified-t UCL (Johnson-1978)

Gamma GOF Test

A-D Test Statistic Anderson-Darling Gamma GOF Test

5% A-D Critical Value Data Not Gamma Distributed at 5% Significance Level

K-S Test Statistic Kolmogrov-Smirnoff Gamma GOF Test

5% K-S Critical Value Data Not Gamma Distributed at 5% Significance Level

Data Not Gamma Distributed at 5% Significance Level

Gamma Statistics

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Approximate Chi Square Value (0.05)

Adjusted Level of Significance Adjusted Chi Square Value

Assuming Gamma Distribution

   95% Approximate Gamma UCL (use when n>=50))    95% Adjusted Gamma UCL (use when n<50)

Lognormal GOF Test

Shapiro Wilk Test Statistic Shapiro Wilk Lognormal GOF Test

5% Shapiro Wilk Critical Value Data Not Lognormal at 5% Significance Level

Lilliefors Test Statistic Lilliefors Lognormal GOF Test

5% Lilliefors Critical Value Data Not Lognormal at 5% Significance Level

Data Not Lognormal at 5% Significance Level

Lognormal Statistics

Minimum of Logged Data Mean of logged Data

Maximum of Logged Data SD of logged Data

Assuming Lognormal Distribution

   95% H-UCL    90% Chebyshev (MVUE) UCL



2091

2092

2093

2094

2095

2096

2097

2098

2099

2100

2101

2102

2103

2104

2105

2106

2107

2108

2109

2110

2111

2112

2113

2114

2115

2116

2117

2118

2119

2120

2121

2122

2123

2124

2125

2126

2127

2128

2129

2130

2131

2132

2133

2134

2135

2136

2137

2138

2139

2140

2141

2142

2143

2144

2145

A B C D E F G H I J K L
     14.02      17.37

     23.94

   145.1    147.3

   142.3   9551

  3151    164.2

   218.4

   218    291.1

   392.5    591.7

   291.1

     29      23

      7      22

      7      16

      0.15       0.987

      2.27       1.46

      0.493      75.86%

      1.381       0.702

      1.63       0.508

    -0.882       0.542

     0.0831       0.934

      0.919

      0.803

      0.253

      0.335

      0.684       0.22

      0.575       1.191

      1.058       1.155

      1.046       1.342

      1.344       1.643

      2.058       2.874

      0.756

      0.714

      0.331

   95% Chebyshev (MVUE) UCL  97.5% Chebyshev (MVUE) UCL

   99% Chebyshev (MVUE) UCL

Nonparametric Distribution Free UCL Statistics

Data do not follow a Discernible Distribution (0.05)

Nonparametric Distribution Free UCLs

   95% CLT UCL    95% Jackknife UCL

   95% Standard Bootstrap UCL    95% Bootstrap-t UCL

   95% Hall's Bootstrap UCL    95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL

   90% Chebyshev(Mean, Sd) UCL    95% Chebyshev(Mean, Sd) UCL

 97.5% Chebyshev(Mean, Sd) UCL    99% Chebyshev(Mean, Sd) UCL

Suggested UCL to Use

95% Chebyshev (Mean, Sd) UCL

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

For additional insight the user may want to consult a statistician.

Nitrate

General Statistics

Total Number of Observations Number of Distinct Observations

Number of Detects Number of Non-Detects

Number of Distinct Detects Number of Distinct Non-Detects

Minimum Detect Minimum Non-Detect

Maximum Detect Maximum Non-Detect

Variance Detects Percent Non-Detects

Mean Detects SD Detects

Median Detects CV Detects

Skewness Detects Kurtosis Detects

Mean of Logged Detects SD of Logged Detects

Normal GOF Test on Detects Only

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Detected Data appear Normal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Detected Data appear Normal at 5% Significance Level

Detected Data appear Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs

Mean Standard Error of Mean

SD    95% KM (BCA) UCL

95% KM (t) UCL 95% KM (Percentile Bootstrap) UCL

   95% KM (z) UCL    95% KM Bootstrap t UCL

90% KM Chebyshev UCL 95% KM Chebyshev UCL

97.5% KM Chebyshev UCL 99% KM Chebyshev UCL

Gamma GOF Tests on Detected Observations Only

A-D Test Statistic Anderson-Darling GOF Test

5% A-D Critical Value Detected Data Not Gamma Distributed at 5% Significance Level

K-S Test Statistic Kolmogrov-Smirnoff GOF



2146

2147

2148

2149

2150

2151

2152

2153

2154

2155

2156

2157

2158

2159

2160

2161

2162

2163

2164

2165

2166

2167

2168

2169

2170

2171

2172

2173

2174

2175

2176

2177

2178

2179

2180

2181

2182

2183

2184

2185

2186

2187

2188

2189

2190

2191

2192

2193

2194

2195

2196

2197

2198

2199

2200

A B C D E F G H I J K L
      0.315

      2.235       1.373

      0.618       1.006

     31.29      19.22

      1.381       1.179

      1.413      81.95

     62.09      61.06

      0.903       0.918

      0.15       0.694

      2.27       0.469

      0.526       0.758

      2.466       2.234

      0.282       0.311

   143    129.6

      0.694       0.465

     0.0407

   104.3    102.9

      0.863       0.874

      0.735

      0.803

      0.336

      0.335

      0.598     -0.809

      0.561       0.713

      0.775       0.771

      0.823       0.839

      0.767

      0.777     -0.39

      0.477       0.516

      0.928       0.936

5% K-S Critical Value Detected Data Not Gamma Distributed at 5% Significance Level

Detected Data Not Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Gamma Kaplan-Meier (KM) Statistics

k hat (KM) nu hat (KM)

Approximate Chi Square Value (81.95, α) Adjusted Chi Square Value (81.95, β)

   95% Gamma Approximate KM-UCL (use when n>=50)    95% Gamma Adjusted KM-UCL (use when n<50)

Gamma ROS Statistics using Imputed  Non-Detects

GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1

For such situations, GROS method tends to yield inflated values of UCLs and BTVs

For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates

Minimum Mean

Maximum Median

SD CV

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Adjusted Level of Significance (β)

Approximate Chi Square Value (129.58, α) Adjusted Chi Square Value (129.58, β)

   95% Gamma Approximate UCL (use when n>=50)    95% Gamma Adjusted UCL (use when n<50)

Lognormal GOF Test on Detected Observations Only

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Detected Data Not Lognormal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Detected Data Not Lognormal at 5% Significance Level

Detected Data Not Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects

Mean in Original Scale Mean in Log Scale

SD in Original Scale SD in Log Scale

   95% t UCL (assumes normality of ROS data)    95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL    95% Bootstrap t UCL

   95% H-UCL (Log ROS)

DL/2 Statistics

DL/2 Normal DL/2 Log-Transformed

Mean in Original Scale Mean in Log Scale

SD in Original Scale SD in Log Scale

   95% t UCL (Assumes normality)    95% H-Stat UCL

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics

Detected Data appear Normal Distributed at 5% Significance Level

Suggested UCL to Use



2201

2202

2203

2204

2205

2206

2207

2208

2209

2210

2211

2212

2213

2214

2215

2216

2217

2218

2219

2220

2221

2222

2223

2224

2225

2226

2227

2228

2229

2230

2231

2232

2233

2234

2235

2236

2237

2238

2239

2240

2241

2242

2243

2244

2245

2246

2247

2248

2249

2250

2251

2252

2253

2254

2255

A B C D E F G H I J K L
      1.058       1.155

     40      35

      9      31

      9      26

     0.0127      0.037

      0.72       0.69

     0.0569      77.5%

      0.221       0.239

      0.1       1.078

      1.336       1.168

    -2.172       1.37

      0.841

      0.829

      0.25

      0.295

     0.066      0.0238

      0.139       0.118

      0.106       0.109

      0.105       0.134

      0.138       0.17

      0.215       0.303

      0.218

      0.747

      0.167

      0.288

      0.883       0.663

      0.251       0.334

     15.89      11.93

      0.221       0.272

      0.227      18.12

      9.478       9.243

      0.126       0.129

95% KM (t) UCL 95% KM (Percentile Bootstrap) UCL

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

Phenanthrene

General Statistics

Total Number of Observations Number of Distinct Observations

Number of Detects Number of Non-Detects

Number of Distinct Detects Number of Distinct Non-Detects

Minimum Detect Minimum Non-Detect

Maximum Detect Maximum Non-Detect

Variance Detects Percent Non-Detects

Mean Detects SD Detects

Median Detects CV Detects

Skewness Detects Kurtosis Detects

Mean of Logged Detects SD of Logged Detects

Normal GOF Test on Detects Only

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Detected Data appear Normal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Detected Data appear Normal at 5% Significance Level

Detected Data appear Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs

Mean Standard Error of Mean

SD    95% KM (BCA) UCL

95% KM (t) UCL 95% KM (Percentile Bootstrap) UCL

   95% KM (z) UCL    95% KM Bootstrap t UCL

90% KM Chebyshev UCL 95% KM Chebyshev UCL

97.5% KM Chebyshev UCL 99% KM Chebyshev UCL

Gamma GOF Tests on Detected Observations Only

A-D Test Statistic Anderson-Darling GOF Test

5% A-D Critical Value Detected data appear Gamma Distributed at 5% Significance Level

K-S Test Statistic Kolmogrov-Smirnoff GOF

5% K-S Critical Value Detected data appear Gamma Distributed at 5% Significance Level

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Gamma Kaplan-Meier (KM) Statistics

k hat (KM) nu hat (KM)

Approximate Chi Square Value (18.12, α) Adjusted Chi Square Value (18.12, β)

   95% Gamma Approximate KM-UCL (use when n>=50)    95% Gamma Adjusted KM-UCL (use when n<50)

Gamma ROS Statistics using Imputed  Non-Detects



2256

2257

2258

2259

2260

2261

2262

2263

2264

2265

2266

2267

2268

2269

2270

2271

2272

2273

2274

2275

2276

2277

2278

2279

2280

2281

2282

2283

2284

2285

2286

2287

2288

2289

2290

2291

2292

2293

2294

2295

2296

2297

2298

2299

2300

2301

2302

2303

2304

2305

2306

2307

2308

2309

2310

A B C D E F G H I J K L

     0.01      0.0576

      0.72      0.01

      0.14       2.435

      0.525       0.502

      0.11       0.115

     42      40.18

     0.0576      0.0812

     0.044

     26.66      26.24

     0.0868      0.0881

      0.951

      0.829

      0.15

      0.295

     0.0632     -3.68

      0.138       1.075

      0.1       0.1

      0.117       0.16

     0.0691

    -3.655      0.0718

      1.083       2.506

      0.226

     0.0964     -3.149

      0.148       1.183

      0.136       0.142

      0.106       0.109

GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1

For such situations, GROS method tends to yield inflated values of UCLs and BTVs

For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates

Minimum Mean

Maximum Median

SD CV

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Adjusted Level of Significance (β)

Approximate Chi Square Value (40.18, α) Adjusted Chi Square Value (40.18, β)

   95% Gamma Approximate UCL (use when n>=50)    95% Gamma Adjusted UCL (use when n<50)

Lognormal GOF Test on Detected Observations Only

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Detected Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Detected Data appear Lognormal at 5% Significance Level

Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects

Mean in Original Scale Mean in Log Scale

SD in Original Scale SD in Log Scale

   95% t UCL (assumes normality of ROS data)    95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL    95% Bootstrap t UCL

   95% H-UCL (Log ROS)

UCLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distributed

KM Mean (logged)    95% H-UCL (KM -Log)

KM SD (logged)    95% Critical H Value (KM-Log)

KM Standard Error of Mean (logged)

DL/2 Statistics

DL/2 Normal DL/2 Log-Transformed

Mean in Original Scale Mean in Log Scale

SD in Original Scale SD in Log Scale

   95% t UCL (Assumes normality)    95% H-Stat UCL

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics

Detected Data appear Normal Distributed at 5% Significance Level

Suggested UCL to Use

95% KM (t) UCL 95% KM (Percentile Bootstrap) UCL

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

Pyrene

General Statistics



2311

2312

2313

2314

2315

2316

2317

2318

2319

2320

2321

2322

2323

2324

2325

2326

2327

2328

2329

2330

2331

2332

2333

2334

2335

2336

2337

2338

2339

2340

2341

2342

2343

2344

2345

2346

2347

2348

2349

2350

2351

2352

2353

2354

2355

2356

2357

2358

2359

2360

2361

2362

2363

2364

2365

A B C D E F G H I J K L
     40      34

     12      28

     12      23

     0.0127      0.037

      0.89       0.69

     0.0913      70%

      0.244       0.302

      0.123       1.24

      1.459       0.968

    -2.275       1.502

      0.767

      0.859

      0.255

      0.256

     0.0891      0.0316

      0.19       0.149

      0.142       0.142

      0.141       0.196

      0.184       0.227

      0.286       0.403

      0.374

      0.769

      0.158

      0.256

      0.7       0.58

      0.348       0.42

     16.8      13.93

      0.244       0.32

      0.221      17.69

      9.166       8.935

      0.172       0.176

     0.01      0.0806

      0.89      0.01

      0.194       2.402

      0.471       0.452

      0.171       0.178

     37.67      36.18

Total Number of Observations Number of Distinct Observations

Number of Detects Number of Non-Detects

Number of Distinct Detects Number of Distinct Non-Detects

Minimum Detect Minimum Non-Detect

Maximum Detect Maximum Non-Detect

Variance Detects Percent Non-Detects

Mean Detects SD Detects

Median Detects CV Detects

Skewness Detects Kurtosis Detects

Mean of Logged Detects SD of Logged Detects

Normal GOF Test on Detects Only

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Detected Data Not Normal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Detected Data appear Normal at 5% Significance Level

Detected Data appear Approximate Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs

Mean Standard Error of Mean

SD    95% KM (BCA) UCL

95% KM (t) UCL 95% KM (Percentile Bootstrap) UCL

   95% KM (z) UCL    95% KM Bootstrap t UCL

90% KM Chebyshev UCL 95% KM Chebyshev UCL

97.5% KM Chebyshev UCL 99% KM Chebyshev UCL

Gamma GOF Tests on Detected Observations Only

A-D Test Statistic Anderson-Darling GOF Test

5% A-D Critical Value Detected data appear Gamma Distributed at 5% Significance Level

K-S Test Statistic Kolmogrov-Smirnoff GOF

5% K-S Critical Value Detected data appear Gamma Distributed at 5% Significance Level

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Gamma Kaplan-Meier (KM) Statistics

k hat (KM) nu hat (KM)

Approximate Chi Square Value (17.69, α) Adjusted Chi Square Value (17.69, β)

   95% Gamma Approximate KM-UCL (use when n>=50)    95% Gamma Adjusted KM-UCL (use when n<50)

Gamma ROS Statistics using Imputed  Non-Detects

GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1

For such situations, GROS method tends to yield inflated values of UCLs and BTVs

For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates

Minimum Mean

Maximum Median

SD CV

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)



2366

2367

2368

2369

2370

2371

2372

2373

2374

2375

2376

2377

2378

2379

2380

2381

2382

2383

2384

2385

2386

2387

2388

2389

2390

2391

2392

2393

2394

2395

2396

2397

2398

2399

2400

2401

2402

2403

2404

2405

2406

2407

2408

2409

2410

2411

2412

2413

2414

2415

2416

2417

2418

2419

2420

A B C D E F G H I J K L
     0.0806       0.12

     0.044

     23.41      23.03

      0.125       0.127

      0.93

      0.859

      0.151

      0.256

     0.0886     -3.394

      0.191       1.128

      0.139       0.141

      0.156       0.201

      0.101

    -3.455       0.101

      1.166       2.608

      0.223

      0.114     -3.1

      0.195       1.257

      0.166       0.172

      0.142       0.142

     27      14

      6      21

      6       8

      1.02       0.163

   380       0.5

 23337      77.78%

     68.76    152.8

      2.62       2.222

      2.429       5.92

      1.854       2.322

MLE Mean (bias corrected) MLE Sd (bias corrected)

Adjusted Level of Significance (β)

Approximate Chi Square Value (36.18, α) Adjusted Chi Square Value (36.18, β)

   95% Gamma Approximate UCL (use when n>=50)    95% Gamma Adjusted UCL (use when n<50)

Lognormal GOF Test on Detected Observations Only

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Detected Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Detected Data appear Lognormal at 5% Significance Level

Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects

Mean in Original Scale Mean in Log Scale

SD in Original Scale SD in Log Scale

   95% t UCL (assumes normality of ROS data)    95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL    95% Bootstrap t UCL

   95% H-UCL (Log ROS)

UCLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distributed

KM Mean (logged)    95% H-UCL (KM -Log)

KM SD (logged)    95% Critical H Value (KM-Log)

KM Standard Error of Mean (logged)

DL/2 Statistics

DL/2 Normal DL/2 Log-Transformed

Mean in Original Scale Mean in Log Scale

SD in Original Scale SD in Log Scale

   95% t UCL (Assumes normality)    95% H-Stat UCL

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics

Detected Data appear Approximate Normal Distributed at 5% Significance Level

Suggested UCL to Use

95% KM (t) UCL 95% KM (Percentile Bootstrap) UCL

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

RDX

General Statistics

Total Number of Observations Number of Distinct Observations

Number of Detects Number of Non-Detects

Number of Distinct Detects Number of Distinct Non-Detects

Minimum Detect Minimum Non-Detect

Maximum Detect Maximum Non-Detect

Variance Detects Percent Non-Detects

Mean Detects SD Detects

Median Detects CV Detects

Skewness Detects Kurtosis Detects

Mean of Logged Detects SD of Logged Detects



2421

2422

2423

2424

2425

2426

2427

2428

2429

2430

2431

2432

2433

2434

2435

2436

2437

2438

2439

2440

2441

2442

2443

2444

2445

2446

2447

2448

2449

2450

2451

2452

2453

2454

2455

2456

2457

2458

2459

2460

2461

2462

2463

2464

2465

2466

2467

2468

2469

2470

2471

2472

2473

2474

2475

A B C D E F G H I J K L

      0.538

      0.788

      0.446

      0.362

     15.41      15.11

     71.66      42.63

     41.17      43.45

     40.25   1383

     60.73      81.25

   109.7    165.7

      0.846

      0.77

      0.339

      0.357

      0.292       0.257

   235.9    267.7

      3.498       3.082

     68.76    135.7

     0.0462       2.496

      0.24       0.209

   160.1    183.7

     0.01      15.29

   380      0.01

     73.05       4.778

      0.133       0.143

   115.2    107.2

      7.163       7.7

     15.29      40.48

     0.0401

      2.563       2.377

     45.93      49.53

      0.831

      0.788

      0.264

Normal GOF Test on Detects Only

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Detected Data Not Normal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Detected Data Not Normal at 5% Significance Level

Detected Data Not Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs

Mean Standard Error of Mean

SD    95% KM (BCA) UCL

95% KM (t) UCL 95% KM (Percentile Bootstrap) UCL

   95% KM (z) UCL    95% KM Bootstrap t UCL

90% KM Chebyshev UCL 95% KM Chebyshev UCL

97.5% KM Chebyshev UCL 99% KM Chebyshev UCL

Gamma GOF Tests on Detected Observations Only

A-D Test Statistic Anderson-Darling GOF Test

5% A-D Critical Value Detected Data Not Gamma Distributed at 5% Significance Level

K-S Test Statistic Kolmogrov-Smirnoff GOF

5% K-S Critical Value Detected data appear Gamma Distributed at 5% Significance Level

Detected data follow Appr. Gamma Distribution at 5% Significance Level

Gamma Statistics on Detected Data Only

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Gamma Kaplan-Meier (KM) Statistics

k hat (KM) nu hat (KM)

Approximate Chi Square Value (2.50, α) Adjusted Chi Square Value (2.50, β)

95% Gamma Approximate KM-UCL (use when n>=50) 95% Gamma Adjusted KM-UCL (use when n<50)

Gamma (KM) may not be used when k hat (KM) is < 0.1

Gamma ROS Statistics using Imputed  Non-Detects

GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1

For such situations, GROS method tends to yield inflated values of UCLs and BTVs

For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates

Minimum Mean

Maximum Median

SD CV

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Adjusted Level of Significance (β)

Approximate Chi Square Value (7.70, α) Adjusted Chi Square Value (7.70, β)

95% Gamma Approximate UCL (use when n>=50) 95% Gamma Adjusted UCL (use when n<50)

Lognormal GOF Test on Detected Observations Only

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Detected Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test
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2477
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2479

2480

2481

2482

2483

2484

2485

2486

2487

2488

2489

2490

2491

2492

2493

2494

2495

2496

2497

2498

2499

2500

2501

2502

2503

2504

2505

2506

2507

2508

2509

2510

2511

2512

2513

2514

2515

2516

2517

2518

2519

2520

2521

2522

2523

2524

2525

2526

2527

2528

2529

2530

A B C D E F G H I J K L
      0.362

     15.28     -5.922

     73.05       5.113

     39.26      42.63

     60.2   1566

17551066

    -0.999       7.415

      1.823       3.749

      0.384

     15.41     -1.106

     73.02       1.968

     39.38      10.67

     41.17      49.53

   183.7

     41      38

      9      32

      9      29

     0.027       0.492

   167       0.723

  3054      78.05%

     19.8      55.27

      0.536       2.791

      2.986       8.937

    -0.373       2.678

      0.419

      0.829

      0.469

      0.295

5% Lilliefors Critical Value Detected Data appear Lognormal at 5% Significance Level

Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects

Mean in Original Scale Mean in Log Scale

SD in Original Scale SD in Log Scale

   95% t UCL (assumes normality of ROS data)    95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL    95% Bootstrap t UCL

   95% H-UCL (Log ROS)

UCLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distributed

KM Mean (logged)    95% H-UCL (KM -Log)

KM SD (logged)    95% Critical H Value (KM-Log)

KM Standard Error of Mean (logged)

DL/2 Statistics

DL/2 Normal DL/2 Log-Transformed

Mean in Original Scale Mean in Log Scale

SD in Original Scale SD in Log Scale

   95% t UCL (Assumes normality)    95% H-Stat UCL

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics

Detected Data appear Approximate Gamma Distributed at 5% Significance Level

Suggested UCL to Use

95% KM (t) UCL 95% GROS Adjusted Gamma UCL

95% Adjusted Gamma KM-UCL

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

Silver

General Statistics

Total Number of Observations Number of Distinct Observations

Number of Detects Number of Non-Detects

Number of Distinct Detects Number of Distinct Non-Detects

Minimum Detect Minimum Non-Detect

Maximum Detect Maximum Non-Detect

Variance Detects Percent Non-Detects

Mean Detects SD Detects

Median Detects CV Detects

Skewness Detects Kurtosis Detects

Mean of Logged Detects SD of Logged Detects

Normal GOF Test on Detects Only

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Detected Data Not Normal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Detected Data Not Normal at 5% Significance Level

Detected Data Not Normal at 5% Significance Level
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      4.515       4.262

     25.72      12.72

     11.69      12.64

     11.53    285.2

     17.3      23.09

     31.13      46.92

      1.281

      0.841

      0.392

      0.307

      0.216       0.218

     91.51      90.69

      3.895       3.93

     19.8      42.38

     0.0308       2.527

      0.247       0.228

     46.15      49.96

     0.01       4.354

   167      0.01

     26.07       5.987

      0.149       0.155

     29.15      28.14

     12.25      12.69

      4.354      11.07

     0.0441

      5.683       5.512

      9.721      10.02

      0.894

      0.829

      0.266

      0.295

      4.43     -1.885

     26.06       1.486

     11.28      12.37

     16.91    794.7

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs

Mean Standard Error of Mean

SD    95% KM (BCA) UCL

   95% KM (t) UCL    95% KM (Percentile Bootstrap) UCL

   95% KM (z) UCL    95% KM Bootstrap t UCL

90% KM Chebyshev UCL 95% KM Chebyshev UCL

97.5% KM Chebyshev UCL 99% KM Chebyshev UCL

Gamma GOF Tests on Detected Observations Only

A-D Test Statistic Anderson-Darling GOF Test

5% A-D Critical Value Detected Data Not Gamma Distributed at 5% Significance Level

K-S Test Statistic Kolmogrov-Smirnoff GOF

5% K-S Critical Value Detected Data Not Gamma Distributed at 5% Significance Level

Detected Data Not Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Gamma Kaplan-Meier (KM) Statistics

k hat (KM) nu hat (KM)

Approximate Chi Square Value (2.53, α) Adjusted Chi Square Value (2.53, β)

   95% Gamma Approximate KM-UCL (use when n>=50)    95% Gamma Adjusted KM-UCL (use when n<50)

Gamma (KM) may not be used when k hat (KM) is < 0.1

Gamma ROS Statistics using Imputed  Non-Detects

GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1

For such situations, GROS method tends to yield inflated values of UCLs and BTVs

For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates

Minimum Mean

Maximum Median

SD CV

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Adjusted Level of Significance (β)

Approximate Chi Square Value (12.69, α) Adjusted Chi Square Value (12.69, β)

   95% Gamma Approximate UCL (use when n>=50)    95% Gamma Adjusted UCL (use when n<50)

Lognormal GOF Test on Detected Observations Only

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Detected Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Detected Data appear Lognormal at 5% Significance Level

Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects

Mean in Original Scale Mean in Log Scale

SD in Original Scale SD in Log Scale

   95% t UCL (assumes normality of ROS data)    95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL    95% Bootstrap t UCL
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2604
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2618

2619

2620

2621

2622

2623

2624

2625

2626

2627

2628
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2638

2639
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      0.913

    -1.761       2.154

      1.782       3.336

      0.586

      4.57     -1.059

     26.03       1.255

     11.42       1.288

     46.92

     41      35

      6      35

      6      29

      0.126      0.0838

      0.629       1.3

     0.0337      85.37%

      0.297       0.183

      0.253       0.618

      1.401       2.027

    -1.359       0.579

      0.876

      0.788

      0.217

      0.362

      0.132      0.0204

      0.101       0.182

      0.167       0.173

      0.166       0.16

      0.194       0.221

      0.26       0.336

   95% H-UCL (Log ROS)

UCLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distributed

KM Mean (logged)    95% H-UCL (KM -Log)

KM SD (logged)    95% Critical H Value (KM-Log)

KM Standard Error of Mean (logged)

DL/2 Statistics

DL/2 Normal DL/2 Log-Transformed

Mean in Original Scale Mean in Log Scale

SD in Original Scale SD in Log Scale

   95% t UCL (Assumes normality)    95% H-Stat UCL

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics

Detected Data appear Lognormal Distributed at 5% Significance Level

Suggested UCL to Use

99% KM (Chebyshev) UCL

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

Thallium

General Statistics

Total Number of Observations Number of Distinct Observations

Number of Detects Number of Non-Detects

Number of Distinct Detects Number of Distinct Non-Detects

Minimum Detect Minimum Non-Detect

Maximum Detect Maximum Non-Detect

Variance Detects Percent Non-Detects

Mean Detects SD Detects

Median Detects CV Detects

Skewness Detects Kurtosis Detects

Mean of Logged Detects SD of Logged Detects

Normal GOF Test on Detects Only

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Detected Data appear Normal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Detected Data appear Normal at 5% Significance Level

Detected Data appear Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs

Mean Standard Error of Mean

SD    95% KM (BCA) UCL

95% KM (t) UCL 95% KM (Percentile Bootstrap) UCL

   95% KM (z) UCL    95% KM Bootstrap t UCL

90% KM Chebyshev UCL 95% KM Chebyshev UCL

97.5% KM Chebyshev UCL 99% KM Chebyshev UCL

Gamma GOF Tests on Detected Observations Only
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      0.252

      0.7

      0.2

      0.334

      3.622       1.922

     0.0819       0.154

     43.47      23.07

      0.297       0.214

      1.723    141.3

   114.8    114

      0.163       0.164

     0.01      0.0562

      0.629      0.01

      0.121       2.146

      0.577       0.551

     0.0973       0.102

     47.35      45.22

     0.0562      0.0757

     0.0441

     30.8      30.36

     0.0825      0.0837

      0.972

      0.788

      0.167

      0.362

     0.0996     -2.552

      0.106       0.594

      0.128       0.129

      0.141       0.159

      0.112

    -2.175       0.147

      0.481       1.883

      0.119

      0.152     -2.068

A-D Test Statistic Anderson-Darling GOF Test

5% A-D Critical Value Detected data appear Gamma Distributed at 5% Significance Level

K-S Test Statistic Kolmogrov-Smirnoff GOF

5% K-S Critical Value Detected data appear Gamma Distributed at 5% Significance Level

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Gamma Kaplan-Meier (KM) Statistics

k hat (KM) nu hat (KM)

Approximate Chi Square Value (141.30, α) Adjusted Chi Square Value (141.30, β)

   95% Gamma Approximate KM-UCL (use when n>=50)    95% Gamma Adjusted KM-UCL (use when n<50)

Gamma ROS Statistics using Imputed  Non-Detects

GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1

For such situations, GROS method tends to yield inflated values of UCLs and BTVs

For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates

Minimum Mean

Maximum Median

SD CV

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Adjusted Level of Significance (β)

Approximate Chi Square Value (45.22, α) Adjusted Chi Square Value (45.22, β)

   95% Gamma Approximate UCL (use when n>=50)    95% Gamma Adjusted UCL (use when n<50)

Lognormal GOF Test on Detected Observations Only

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Detected Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Detected Data appear Lognormal at 5% Significance Level

Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects

Mean in Original Scale Mean in Log Scale

SD in Original Scale SD in Log Scale

   95% t UCL (assumes normality of ROS data)    95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL    95% Bootstrap t UCL

   95% H-UCL (Log ROS)

UCLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distributed

KM Mean (logged)    95% H-UCL (KM -Log)

KM SD (logged)    95% Critical H Value (KM-Log)

KM Standard Error of Mean (logged)

DL/2 Statistics

DL/2 Normal DL/2 Log-Transformed

Mean in Original Scale Mean in Log Scale
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      0.126       0.561

      0.185       0.176

      0.167       0.173

     27      13

      8      19

      8       5

    0.0082      0.079

      0.44       0.5

     0.0177      70.37%

      0.191       0.133

      0.155       0.698

      0.886       0.906

    -2.035       1.206

      0.917

      0.818

      0.237

      0.313

      0.112      0.0373

      0.13       0.21

      0.176       0.189

      0.174       0.191

      0.224       0.275

      0.345       0.483

      0.528

      0.729

      0.296

      0.299

      1.467       1

      0.13       0.191

     23.47      16

SD in Original Scale SD in Log Scale

   95% t UCL (Assumes normality)    95% H-Stat UCL

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics

Detected Data appear Normal Distributed at 5% Significance Level

Suggested UCL to Use

95% KM (t) UCL 95% KM (Percentile Bootstrap) UCL

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

Trinitrotoluene[2,4,6-]

General Statistics

Total Number of Observations Number of Distinct Observations

Number of Detects Number of Non-Detects

Number of Distinct Detects Number of Distinct Non-Detects

Minimum Detect Minimum Non-Detect

Maximum Detect Maximum Non-Detect

Variance Detects Percent Non-Detects

Mean Detects SD Detects

Median Detects CV Detects

Skewness Detects Kurtosis Detects

Mean of Logged Detects SD of Logged Detects

Normal GOF Test on Detects Only

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Detected Data appear Normal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Detected Data appear Normal at 5% Significance Level

Detected Data appear Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs

Mean Standard Error of Mean

SD    95% KM (BCA) UCL

95% KM (t) UCL 95% KM (Percentile Bootstrap) UCL

   95% KM (z) UCL    95% KM Bootstrap t UCL

90% KM Chebyshev UCL 95% KM Chebyshev UCL

97.5% KM Chebyshev UCL 99% KM Chebyshev UCL

Gamma GOF Tests on Detected Observations Only

A-D Test Statistic Anderson-Darling GOF Test

5% A-D Critical Value Detected data appear Gamma Distributed at 5% Significance Level

K-S Test Statistic Kolmogrov-Smirnoff GOF

5% K-S Critical Value Detected data appear Gamma Distributed at 5% Significance Level

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)
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      0.191       0.191

      0.744      40.17

     26.64      25.94

      0.17       0.174

    0.0082       0.114

      0.44      0.073

      0.126       1.1

      0.745       0.687

      0.154       0.167

     40.22      37.09

      0.114       0.138

     0.0401

     24.14      23.48

      0.176       0.181

      0.768

      0.818

      0.358

      0.313

      0.117     -2.963

      0.146       1.402

      0.165       0.165

      0.173       0.185

      0.322

      0.186     -1.974

      0.108       0.946

      0.222       0.342

      0.176       0.189

MLE Mean (bias corrected) MLE Sd (bias corrected)

Gamma Kaplan-Meier (KM) Statistics

k hat (KM) nu hat (KM)

Approximate Chi Square Value (40.17, α) Adjusted Chi Square Value (40.17, β)

   95% Gamma Approximate KM-UCL (use when n>=50)    95% Gamma Adjusted KM-UCL (use when n<50)

Gamma ROS Statistics using Imputed  Non-Detects

GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1

For such situations, GROS method tends to yield inflated values of UCLs and BTVs

For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates

Minimum Mean

Maximum Median

SD CV

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Adjusted Level of Significance (β)

Approximate Chi Square Value (37.09, α) Adjusted Chi Square Value (37.09, β)

   95% Gamma Approximate UCL (use when n>=50)    95% Gamma Adjusted UCL (use when n<50)

Lognormal GOF Test on Detected Observations Only

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Detected Data Not Lognormal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Detected Data Not Lognormal at 5% Significance Level

Detected Data Not Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects

Mean in Original Scale Mean in Log Scale

SD in Original Scale SD in Log Scale

   95% t UCL (assumes normality of ROS data)    95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL    95% Bootstrap t UCL

   95% H-UCL (Log ROS)

DL/2 Statistics

DL/2 Normal DL/2 Log-Transformed

Mean in Original Scale Mean in Log Scale

SD in Original Scale SD in Log Scale

   95% t UCL (Assumes normality)    95% H-Stat UCL

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics

Detected Data appear Normal Distributed at 5% Significance Level

Suggested UCL to Use

95% KM (t) UCL 95% KM (Percentile Bootstrap) UCL

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.
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     41      40

     40       1

     39       1

      1.41       1.1

     24       1.1

     54.1       2.439%

      9.856       7.355

      7.865       0.746

      0.477     -1.278

      1.943       0.901

      0.869

      0.94

      0.208

      0.14

      9.642       1.155

      7.299      11.57

     11.59      11.52

     11.54      11.69

     13.11      14.67

     16.85      21.13

      1.248

      0.765

      0.162

      0.142

      1.594       1.491

      6.184       6.611

   127.5    119.3

      9.856       8.072

      1.745    143.1

   116.4    115.6

     11.85      11.94

      0.407       9.626

     24       5.83

      7.411       0.77

Vanadium

General Statistics

Total Number of Observations Number of Distinct Observations

Number of Detects Number of Non-Detects

Number of Distinct Detects Number of Distinct Non-Detects

Minimum Detect Minimum Non-Detect

Maximum Detect Maximum Non-Detect

Variance Detects Percent Non-Detects

Mean Detects SD Detects

Median Detects CV Detects

Skewness Detects Kurtosis Detects

Mean of Logged Detects SD of Logged Detects

Normal GOF Test on Detects Only

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Detected Data Not Normal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Detected Data Not Normal at 5% Significance Level

Detected Data Not Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs

Mean Standard Error of Mean

SD    95% KM (BCA) UCL

   95% KM (t) UCL    95% KM (Percentile Bootstrap) UCL

   95% KM (z) UCL    95% KM Bootstrap t UCL

90% KM Chebyshev UCL 95% KM Chebyshev UCL

97.5% KM Chebyshev UCL 99% KM Chebyshev UCL

Gamma GOF Tests on Detected Observations Only

A-D Test Statistic Anderson-Darling GOF Test

5% A-D Critical Value Detected Data Not Gamma Distributed at 5% Significance Level

K-S Test Statistic Kolmogrov-Smirnoff GOF

5% K-S Critical Value Detected Data Not Gamma Distributed at 5% Significance Level

Detected Data Not Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Gamma Kaplan-Meier (KM) Statistics

k hat (KM) nu hat (KM)

Approximate Chi Square Value (143.09, α) Adjusted Chi Square Value (143.09, β)

   95% Gamma Approximate KM-UCL (use when n>=50)    95% Gamma Adjusted KM-UCL (use when n<50)

Gamma ROS Statistics using Imputed  Non-Detects

GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1

For such situations, GROS method tends to yield inflated values of UCLs and BTVs

For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates

Minimum Mean

Maximum Median

SD CV
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A B C D E F G H I J K L
      1.422       1.334

      6.768       7.213

   116.6    109.4

      9.626       8.333

     0.0441

     86.28      85.53

     12.21      12.31

      0.905

      0.94

      0.151

      0.14

      9.633       1.888

      7.401       0.957

     11.58      11.54

     11.48      11.7

     14.79

      9.629       1.881

      7.406       0.974

     11.58      15.07

     14.67

     41      39

      0

      9.3    164.8

  4400      33.1

   683    106.7

      4.146       6.261

      0.217

      0.941

      0.438

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Adjusted Level of Significance (β)

Approximate Chi Square Value (109.42, α) Adjusted Chi Square Value (109.42, β)

   95% Gamma Approximate UCL (use when n>=50)    95% Gamma Adjusted UCL (use when n<50)

Lognormal GOF Test on Detected Observations Only

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Detected Data Not Lognormal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Detected Data Not Lognormal at 5% Significance Level

Detected Data Not Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects

Mean in Original Scale Mean in Log Scale

SD in Original Scale SD in Log Scale

   95% t UCL (assumes normality of ROS data)    95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL    95% Bootstrap t UCL

   95% H-UCL (Log ROS)

DL/2 Statistics

DL/2 Normal DL/2 Log-Transformed

Mean in Original Scale Mean in Log Scale

SD in Original Scale SD in Log Scale

   95% t UCL (Assumes normality)    95% H-Stat UCL

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics

Data do not follow a Discernible Distribution at 5% Significance Level

Suggested UCL to Use

95% KM (Chebyshev) UCL

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

Zinc

General Statistics

Total Number of Observations Number of Distinct Observations

Number of Missing Observations

Minimum Mean

Maximum Median

SD Std. Error of Mean

Coefficient of Variation Skewness

Normal GOF Test

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Data Not Normal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test
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2955
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      0.138

   344.4    451.7

   361.8

      8.269

      0.817

      0.34

      0.146

      0.484       0.465

   340.4    354.4

     39.7      38.12

   164.8    241.6

     24.98

     0.0441      24.6

   251.4    255.4

      0.74

      0.941

      0.247

      0.138

      2.23       3.786

      8.389       1.049

   113.9    118.4

   138.1    165.4

   219.1

   340.2    344.4

   335.7   1998

  1339    376.1

   573.4

   484.8    629.7

   830.9   1226

   629.7

5% Lilliefors Critical Value Data Not Normal at 5% Significance Level

Data Not Normal at 5% Significance Level

Assuming Normal Distribution

   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL    95% Adjusted-CLT UCL (Chen-1995)

   95% Modified-t UCL (Johnson-1978)

Gamma GOF Test

A-D Test Statistic Anderson-Darling Gamma GOF Test

5% A-D Critical Value Data Not Gamma Distributed at 5% Significance Level

K-S Test Statistic Kolmogrov-Smirnoff Gamma GOF Test

5% K-S Critical Value Data Not Gamma Distributed at 5% Significance Level

Data Not Gamma Distributed at 5% Significance Level

Gamma Statistics

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Approximate Chi Square Value (0.05)

Adjusted Level of Significance Adjusted Chi Square Value

Assuming Gamma Distribution

   95% Approximate Gamma UCL (use when n>=50))    95% Adjusted Gamma UCL (use when n<50)

Lognormal GOF Test

Shapiro Wilk Test Statistic Shapiro Wilk Lognormal GOF Test

5% Shapiro Wilk Critical Value Data Not Lognormal at 5% Significance Level

Lilliefors Test Statistic Lilliefors Lognormal GOF Test

5% Lilliefors Critical Value Data Not Lognormal at 5% Significance Level

Data Not Lognormal at 5% Significance Level

Lognormal Statistics

Minimum of Logged Data Mean of logged Data

Maximum of Logged Data SD of logged Data

Assuming Lognormal Distribution

   95% H-UCL    90% Chebyshev (MVUE) UCL

   95% Chebyshev (MVUE) UCL  97.5% Chebyshev (MVUE) UCL

   99% Chebyshev (MVUE) UCL

Nonparametric Distribution Free UCL Statistics

Data do not follow a Discernible Distribution (0.05)

Nonparametric Distribution Free UCLs

   95% CLT UCL    95% Jackknife UCL

   95% Standard Bootstrap UCL    95% Bootstrap-t UCL

   95% Hall's Bootstrap UCL    95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL

   90% Chebyshev(Mean, Sd) UCL    95% Chebyshev(Mean, Sd) UCL

 97.5% Chebyshev(Mean, Sd) UCL    99% Chebyshev(Mean, Sd) UCL

Suggested UCL to Use

95% Chebyshev (Mean, Sd) UCL
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Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

For additional insight the user may want to consult a statistician.
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      8       8

      0

  3250   6221

  9650   6115

  2332    824.7

      0.375       0.196

      0.95

      0.818

      0.152

      0.313

  7784   7639

  7793

      0.239

      0.717

      0.153

      0.295

      7.745       4.924

   803.3   1263

   123.9      78.78

  6221   2804

     59.33

     0.0195      55.08

  8261   8898

UCL Statistics for Data Sets with Non-Detects

User Selected Options

Date/Time of Computation   2/5/2015 10:58:37 AM

From File   ProUCLinput_16-026(z)_0-10.xls

Full Precision   OFF

Confidence Coefficient   95%

Number of Bootstrap Operations   2000

Aluminum

General Statistics

Total Number of Observations Number of Distinct Observations

Number of Missing Observations

Minimum Mean

Maximum Median

SD Std. Error of Mean

Coefficient of Variation Skewness

Note: Sample size is small (e.g., <10), if data are collected using ISM approach, you should use

guidance provided in ITRC Tech Reg Guide on ISM (ITRC, 2012) to compute statistics of interest.

For example, you may want to use Chebyshev UCL to estimate EPC (ITRC, 2012).

Chebyshev UCL can be computed using the Nonparametric and All UCL Options of ProUCL 5.0

Normal GOF Test

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Data appear Normal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Data appear Normal at 5% Significance Level

Data appear Normal at 5% Significance Level

Assuming Normal Distribution

   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL    95% Adjusted-CLT UCL (Chen-1995)

   95% Modified-t UCL (Johnson-1978)

Gamma GOF Test

A-D Test Statistic Anderson-Darling Gamma GOF Test

5% A-D Critical Value Detected data appear Gamma Distributed at 5% Significance Level

K-S Test Statistic Kolmogrov-Smirnoff Gamma GOF Test

5% K-S Critical Value Detected data appear Gamma Distributed at 5% Significance Level

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Approximate Chi Square Value (0.05)

Adjusted Level of Significance Adjusted Chi Square Value

Assuming Gamma Distribution

   95% Approximate Gamma UCL (use when n>=50))    95% Adjusted Gamma UCL (use when n<50)
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      0.948

      0.818

      0.148

      0.313

      8.086       8.67

      9.175       0.396

  8740   8869

 10063  11720

 14974

  7578   7784

  7478   7985

  7550   7544

  7576

  8695   9816

 11371  14426

  7784

      8       8

      5       3

      5       3

    0.00963      0.0393

     0.0708      0.0401

5.2745E-4      37.5%

     0.0358      0.023

     0.0376       0.642

      0.774       1.014

    -3.527       0.748

Lognormal GOF Test

Shapiro Wilk Test Statistic Shapiro Wilk Lognormal GOF Test

5% Shapiro Wilk Critical Value Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic Lilliefors Lognormal GOF Test

5% Lilliefors Critical Value Data appear Lognormal at 5% Significance Level

Data appear Lognormal at 5% Significance Level

Lognormal Statistics

Minimum of Logged Data Mean of logged Data

Maximum of Logged Data SD of logged Data

Assuming Lognormal Distribution

   95% H-UCL    90% Chebyshev (MVUE) UCL

   95% Chebyshev (MVUE) UCL  97.5% Chebyshev (MVUE) UCL

   99% Chebyshev (MVUE) UCL

Nonparametric Distribution Free UCL Statistics

Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

   95% CLT UCL    95% Jackknife UCL

   95% Standard Bootstrap UCL    95% Bootstrap-t UCL

   95% Hall's Bootstrap UCL    95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL

   90% Chebyshev(Mean, Sd) UCL    95% Chebyshev(Mean, Sd) UCL

 97.5% Chebyshev(Mean, Sd) UCL    99% Chebyshev(Mean, Sd) UCL

Suggested UCL to Use

95% Student's-t UCL

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

For additional insight the user may want to consult a statistician.

Anthracene

General Statistics

Total Number of Observations Number of Distinct Observations

Number of Detects Number of Non-Detects

Number of Distinct Detects Number of Distinct Non-Detects

Minimum Detect Minimum Non-Detect

Maximum Detect Maximum Non-Detect

Variance Detects Percent Non-Detects

Mean Detects SD Detects

Median Detects CV Detects

Skewness Detects Kurtosis Detects

Mean of Logged Detects SD of Logged Detects

Note: Sample size is small (e.g., <10), if data are collected using ISM approach, you should use

guidance provided in ITRC Tech Reg Guide on ISM (ITRC, 2012) to compute statistics of interest.

For example, you may want to use Chebyshev UCL to estimate EPC (ITRC, 2012).

Chebyshev UCL can be computed using the Nonparametric and All UCL Options of ProUCL 5.0

Normal GOF Test on Detects Only
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      0.946

      0.762

      0.248

      0.396

     0.0325     0.0082

     0.0183      0.0459

     0.048      0.0459

     0.046      0.0483

     0.0571      0.0683

     0.0837       0.114

      0.236

      0.683

      0.212

      0.36

      2.701       1.214

     0.0133      0.0295

     27.01      12.14

     0.0358      0.0325

      3.146      50.34

     35.05      31.85

     0.0467      0.0514

    0.00963      0.0321

     0.0708      0.026

     0.0181       0.563

      3.883       2.51

    0.00827      0.0128

     62.12      40.16

     0.0321      0.0203

     0.0195

     26.64      23.89

     0.0484      0.054

      0.955

      0.762

      0.229

      0.396

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Detected Data appear Normal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Detected Data appear Normal at 5% Significance Level

Detected Data appear Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs

Mean Standard Error of Mean

SD    95% KM (BCA) UCL

95% KM (t) UCL 95% KM (Percentile Bootstrap) UCL

   95% KM (z) UCL    95% KM Bootstrap t UCL

90% KM Chebyshev UCL 95% KM Chebyshev UCL

97.5% KM Chebyshev UCL 99% KM Chebyshev UCL

Gamma GOF Tests on Detected Observations Only

A-D Test Statistic Anderson-Darling GOF Test

5% A-D Critical Value Detected data appear Gamma Distributed at 5% Significance Level

K-S Test Statistic Kolmogrov-Smirnoff GOF

5% K-S Critical Value Detected data appear Gamma Distributed at 5% Significance Level

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Gamma Kaplan-Meier (KM) Statistics

k hat (KM) nu hat (KM)

Approximate Chi Square Value (50.34, α) Adjusted Chi Square Value (50.34, β)

   95% Gamma Approximate KM-UCL (use when n>=50)    95% Gamma Adjusted KM-UCL (use when n<50)

Gamma ROS Statistics using Imputed  Non-Detects

GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1

For such situations, GROS method tends to yield inflated values of UCLs and BTVs

For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates

Minimum Mean

Maximum Median

SD CV

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Adjusted Level of Significance (β)

Approximate Chi Square Value (40.16, α) Adjusted Chi Square Value (40.16, β)

   95% Gamma Approximate UCL (use when n>=50)    95% Gamma Adjusted UCL (use when n<50)

Lognormal GOF Test on Detected Observations Only

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Detected Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Detected Data appear Lognormal at 5% Significance Level

Detected Data appear Lognormal at 5% Significance Level
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     0.031     -3.617

     0.0186       0.579

     0.0435      0.0428

     0.0433      0.0514

     0.0548

    -3.609      0.0626

      0.64       2.613

      0.311

     0.0298     -3.673

     0.0192       0.601

     0.0427      0.0541

     0.048      0.0459

      8       8

      0

     47.6      79.13

   118      69.6

     28.67      10.14

      0.362       0.453

      0.867

      0.818

      0.196

      0.313

Lognormal ROS Statistics Using Imputed Non-Detects

Mean in Original Scale Mean in Log Scale

SD in Original Scale SD in Log Scale

   95% t UCL (assumes normality of ROS data)    95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL    95% Bootstrap t UCL

   95% H-UCL (Log ROS)

UCLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distributed

KM Mean (logged)    95% H-UCL (KM -Log)

KM SD (logged)    95% Critical H Value (KM-Log)

KM Standard Error of Mean (logged)

DL/2 Statistics

DL/2 Normal DL/2 Log-Transformed

Mean in Original Scale Mean in Log Scale

SD in Original Scale SD in Log Scale

   95% t UCL (Assumes normality)    95% H-Stat UCL

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics

Detected Data appear Normal Distributed at 5% Significance Level

Suggested UCL to Use

95% KM (t) UCL 95% KM (Percentile Bootstrap) UCL

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

Barium

General Statistics

Total Number of Observations Number of Distinct Observations

Number of Missing Observations

Minimum Mean

Maximum Median

SD Std. Error of Mean

Coefficient of Variation Skewness

Note: Sample size is small (e.g., <10), if data are collected using ISM approach, you should use

guidance provided in ITRC Tech Reg Guide on ISM (ITRC, 2012) to compute statistics of interest.

For example, you may want to use Chebyshev UCL to estimate EPC (ITRC, 2012).

Chebyshev UCL can be computed using the Nonparametric and All UCL Options of ProUCL 5.0

Normal GOF Test

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Data appear Normal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Data appear Normal at 5% Significance Level

Data appear Normal at 5% Significance Level

Assuming Normal Distribution

   95% Normal UCL    95% UCLs (Adjusted for Skewness)
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     98.33      97.53

     98.6

      0.471

      0.716

      0.2

      0.294

      8.912       5.653

      8.879      14

   142.6      90.45

     79.13      33.28

     69.52

     0.0195      64.9

   102.9    110.3

      0.896

      0.818

      0.188

      0.313

      3.863       4.314

      4.771       0.361

   106.7    109.5

   123.3    142.4

   179.9

     95.8      98.33

     94.59    101

     92.23      95

     95.93

   109.5    123.3

   142.4    180

     98.33

   95% Student's-t UCL    95% Adjusted-CLT UCL (Chen-1995)

   95% Modified-t UCL (Johnson-1978)

Gamma GOF Test

A-D Test Statistic Anderson-Darling Gamma GOF Test

5% A-D Critical Value Detected data appear Gamma Distributed at 5% Significance Level

K-S Test Statistic Kolmogrov-Smirnoff Gamma GOF Test

5% K-S Critical Value Detected data appear Gamma Distributed at 5% Significance Level

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Approximate Chi Square Value (0.05)

Adjusted Level of Significance Adjusted Chi Square Value

Assuming Gamma Distribution

   95% Approximate Gamma UCL (use when n>=50))    95% Adjusted Gamma UCL (use when n<50)

Lognormal GOF Test

Shapiro Wilk Test Statistic Shapiro Wilk Lognormal GOF Test

5% Shapiro Wilk Critical Value Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic Lilliefors Lognormal GOF Test

5% Lilliefors Critical Value Data appear Lognormal at 5% Significance Level

Data appear Lognormal at 5% Significance Level

Lognormal Statistics

Minimum of Logged Data Mean of logged Data

Maximum of Logged Data SD of logged Data

Assuming Lognormal Distribution

   95% H-UCL    90% Chebyshev (MVUE) UCL

   95% Chebyshev (MVUE) UCL  97.5% Chebyshev (MVUE) UCL

   99% Chebyshev (MVUE) UCL

Nonparametric Distribution Free UCL Statistics

Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

   95% CLT UCL    95% Jackknife UCL

   95% Standard Bootstrap UCL    95% Bootstrap-t UCL

   95% Hall's Bootstrap UCL    95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL

   90% Chebyshev(Mean, Sd) UCL    95% Chebyshev(Mean, Sd) UCL

 97.5% Chebyshev(Mean, Sd) UCL    99% Chebyshev(Mean, Sd) UCL

Suggested UCL to Use

95% Student's-t UCL

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

For additional insight the user may want to consult a statistician.
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278

279

280

281

282
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284

285

286

287

288

289

290

291

292

293

294

295

296

297

298

299

300

301

302

303

304

305

306

307

308

309

310

311

312

313

314

315

316

317

318

319

320

321

322

323

324

325

326

327

328

329

330

A B C D E F G H I J K LE

      8       8

      5       3

      5       3

     0.0369      0.0393

      0.404      0.0401

     0.021      37.5%

      0.158       0.145

      0.134       0.916

      1.696       3.191

    -2.163       0.898

      0.824

      0.762

      0.33

      0.396

      0.113      0.0466

      0.118       0.187

      0.201       0.19

      0.189       0.29

      0.253       0.316

      0.404       0.577

      0.277

      0.686

      0.235

      0.361

      1.719       0.821

     0.0919       0.193

     17.19       8.211

      0.158       0.174

      0.911      14.57

      6.967       5.691

      0.236       0.288

Benzo(a)anthracene

General Statistics

Total Number of Observations Number of Distinct Observations

Number of Detects Number of Non-Detects

Number of Distinct Detects Number of Distinct Non-Detects

Minimum Detect Minimum Non-Detect

Maximum Detect Maximum Non-Detect

Variance Detects Percent Non-Detects

Mean Detects SD Detects

Median Detects CV Detects

Skewness Detects Kurtosis Detects

Mean of Logged Detects SD of Logged Detects

Note: Sample size is small (e.g., <10), if data are collected using ISM approach, you should use

guidance provided in ITRC Tech Reg Guide on ISM (ITRC, 2012) to compute statistics of interest.

For example, you may want to use Chebyshev UCL to estimate EPC (ITRC, 2012).

Chebyshev UCL can be computed using the Nonparametric and All UCL Options of ProUCL 5.0

Normal GOF Test on Detects Only

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Detected Data appear Normal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Detected Data appear Normal at 5% Significance Level

Detected Data appear Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs

Mean Standard Error of Mean

SD    95% KM (BCA) UCL

95% KM (t) UCL 95% KM (Percentile Bootstrap) UCL

   95% KM (z) UCL    95% KM Bootstrap t UCL

90% KM Chebyshev UCL 95% KM Chebyshev UCL

97.5% KM Chebyshev UCL 99% KM Chebyshev UCL

Gamma GOF Tests on Detected Observations Only

A-D Test Statistic Anderson-Darling GOF Test

5% A-D Critical Value Detected data appear Gamma Distributed at 5% Significance Level

K-S Test Statistic Kolmogrov-Smirnoff GOF

5% K-S Critical Value Detected data appear Gamma Distributed at 5% Significance Level

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Gamma Kaplan-Meier (KM) Statistics

k hat (KM) nu hat (KM)

Approximate Chi Square Value (14.57, α) Adjusted Chi Square Value (14.57, β)

   95% Gamma Approximate KM-UCL (use when n>=50)    95% Gamma Adjusted KM-UCL (use when n<50)

Gamma ROS Statistics using Imputed  Non-Detects

GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs



331

332

333

334

335

336

337

338

339

340

341

342

343

344

345

346

347

348

349

350

351

352

353

354

355

356

357

358

359

360

361

362

363

364

365

366

367

368

369

370

371

372

373

374

375

376

377

378

379

380

381

382

383

384

385

A B C D E F G H I J K LE

     0.01       0.103

      0.404      0.0527

      0.134       1.303

      0.747       0.55

      0.137       0.186

     11.96       8.808

      0.103       0.138

     0.0195

      3.211       2.419

      0.281       0.373

      0.977

      0.762

      0.192

      0.396

      0.11     -2.657

      0.128       0.962

      0.196       0.188

      0.221       0.311

      0.374

    -2.589       0.281

      0.84       3.043

      0.332

      0.106     -2.821

      0.131       1.134

      0.194       0.568

      0.201       0.19

      8       8

GROS may not be used when kstar of detected data is small such as < 0.1

For such situations, GROS method tends to yield inflated values of UCLs and BTVs

For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates

Minimum Mean

Maximum Median

SD CV

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Adjusted Level of Significance (β)

Approximate Chi Square Value (8.81, α) Adjusted Chi Square Value (8.81, β)

   95% Gamma Approximate UCL (use when n>=50)    95% Gamma Adjusted UCL (use when n<50)

Lognormal GOF Test on Detected Observations Only

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Detected Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Detected Data appear Lognormal at 5% Significance Level

Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects

Mean in Original Scale Mean in Log Scale

SD in Original Scale SD in Log Scale

   95% t UCL (assumes normality of ROS data)    95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL    95% Bootstrap t UCL

   95% H-UCL (Log ROS)

UCLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distributed

KM Mean (logged)    95% H-UCL (KM -Log)

KM SD (logged)    95% Critical H Value (KM-Log)

KM Standard Error of Mean (logged)

DL/2 Statistics

DL/2 Normal DL/2 Log-Transformed

Mean in Original Scale Mean in Log Scale

SD in Original Scale SD in Log Scale

   95% t UCL (Assumes normality)    95% H-Stat UCL

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics

Detected Data appear Normal Distributed at 5% Significance Level

Suggested UCL to Use

95% KM (t) UCL 95% KM (Percentile Bootstrap) UCL

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

Benzo(a)pyrene

General Statistics

Total Number of Observations Number of Distinct Observations
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399

400

401

402

403

404

405

406

407

408

409

410

411

412

413

414

415

416

417

418

419

420

421

422

423

424

425

426

427

428

429

430

431

432

433

434

435

436

437

438

439

440

A B C D E F G H I J K LE
      5       3

      5       3

     0.0342      0.0393

      0.444      0.0401

     0.0269      37.5%

      0.167       0.164

      0.126       0.984

      1.67       2.972

    -2.171       0.986

      0.831

      0.762

      0.292

      0.396

      0.117      0.0524

      0.133       0.206

      0.216       0.208

      0.203       0.311

      0.274       0.345

      0.444       0.638

      0.242

      0.687

      0.181

      0.362

      1.463       0.718

      0.114       0.232

     14.63       7.185

      0.167       0.197

      0.78      12.47

      5.541       4.429

      0.263       0.33

     0.01       0.108

      0.444      0.0469

Number of Detects Number of Non-Detects

Number of Distinct Detects Number of Distinct Non-Detects

Minimum Detect Minimum Non-Detect

Maximum Detect Maximum Non-Detect

Variance Detects Percent Non-Detects

Mean Detects SD Detects

Median Detects CV Detects

Skewness Detects Kurtosis Detects

Mean of Logged Detects SD of Logged Detects

Note: Sample size is small (e.g., <10), if data are collected using ISM approach, you should use

guidance provided in ITRC Tech Reg Guide on ISM (ITRC, 2012) to compute statistics of interest.

For example, you may want to use Chebyshev UCL to estimate EPC (ITRC, 2012).

Chebyshev UCL can be computed using the Nonparametric and All UCL Options of ProUCL 5.0

Normal GOF Test on Detects Only

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Detected Data appear Normal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Detected Data appear Normal at 5% Significance Level

Detected Data appear Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs

Mean Standard Error of Mean

SD    95% KM (BCA) UCL

95% KM (t) UCL 95% KM (Percentile Bootstrap) UCL

   95% KM (z) UCL    95% KM Bootstrap t UCL

90% KM Chebyshev UCL 95% KM Chebyshev UCL

97.5% KM Chebyshev UCL 99% KM Chebyshev UCL

Gamma GOF Tests on Detected Observations Only

A-D Test Statistic Anderson-Darling GOF Test

5% A-D Critical Value Detected data appear Gamma Distributed at 5% Significance Level

K-S Test Statistic Kolmogrov-Smirnoff GOF

5% K-S Critical Value Detected data appear Gamma Distributed at 5% Significance Level

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Gamma Kaplan-Meier (KM) Statistics

k hat (KM) nu hat (KM)

Approximate Chi Square Value (12.47, α) Adjusted Chi Square Value (12.47, β)

   95% Gamma Approximate KM-UCL (use when n>=50)    95% Gamma Adjusted KM-UCL (use when n<50)

Gamma ROS Statistics using Imputed  Non-Detects

GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1

For such situations, GROS method tends to yield inflated values of UCLs and BTVs

For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates

Minimum Mean

Maximum Median
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442

443

444

445

446

447

448

449

450

451

452

453

454

455

456

457

458

459

460

461

462

463

464

465

466

467

468

469

470

471

472

473

474

475

476

477

478

479

480

481

482

483

484

485

486

487

488

489

490

491

492

493

494

495

A B C D E F G H I J K LE
      0.148       1.372

      0.704       0.523

      0.153       0.206

     11.27       8.375

      0.108       0.149

     0.0195

      2.954       2.202

      0.306       0.411

      0.984

      0.762

      0.145

      0.396

      0.114     -2.712

      0.144       1.055

      0.21       0.203

      0.236       0.389

      0.48

    -2.622       0.33

      0.909       3.206

      0.359

      0.112     -2.826

      0.145       1.172

      0.209       0.652

      0.216       0.208

      8       8

      6       2

      6       2

     0.0141      0.0393

      0.698      0.0401

     0.0654      25%

SD CV

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Adjusted Level of Significance (β)

Approximate Chi Square Value (8.37, α) Adjusted Chi Square Value (8.37, β)

   95% Gamma Approximate UCL (use when n>=50)    95% Gamma Adjusted UCL (use when n<50)

Lognormal GOF Test on Detected Observations Only

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Detected Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Detected Data appear Lognormal at 5% Significance Level

Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects

Mean in Original Scale Mean in Log Scale

SD in Original Scale SD in Log Scale

   95% t UCL (assumes normality of ROS data)    95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL    95% Bootstrap t UCL

   95% H-UCL (Log ROS)

UCLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distributed

KM Mean (logged)    95% H-UCL (KM -Log)

KM SD (logged)    95% Critical H Value (KM-Log)

KM Standard Error of Mean (logged)

DL/2 Statistics

DL/2 Normal DL/2 Log-Transformed

Mean in Original Scale Mean in Log Scale

SD in Original Scale SD in Log Scale

   95% t UCL (Assumes normality)    95% H-Stat UCL

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics

Detected Data appear Normal Distributed at 5% Significance Level

Suggested UCL to Use

95% KM (t) UCL 95% KM (Percentile Bootstrap) UCL

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

Benzo(b)fluoranthene

General Statistics

Total Number of Observations Number of Distinct Observations

Number of Detects Number of Non-Detects

Number of Distinct Detects Number of Distinct Non-Detects

Minimum Detect Minimum Non-Detect

Maximum Detect Maximum Non-Detect

Variance Detects Percent Non-Detects



496

497
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499

500

501

502

503

504

505

506

507

508

509

510

511

512

513

514

515

516

517

518

519

520

521

522

523

524

525

526

527

528

529

530

531

532

533

534

535

536

537

538

539

540

541

542

543

544

545

546

547

548

549

550

A B C D E F G H I J K LE
      0.201       0.256

      0.118       1.275

      1.972       4.12

    -2.311       1.378

      0.758

      0.788

      0.311

      0.362

      0.155      0.0841

      0.217       0.294

      0.314       0.302

      0.293       0.588

      0.407       0.522

      0.68       0.992

      0.234

      0.719

      0.179

      0.343

      0.838       0.53

      0.239       0.378

     10.05       6.36

      0.201       0.275

      0.51       8.156

      2.826       2.095

      0.447       0.603

     0.01       0.153

      0.698      0.0532

      0.233       1.527

      0.612       0.466

      0.25       0.328

      9.793       7.454

      0.153       0.224

Mean Detects SD Detects

Median Detects CV Detects

Skewness Detects Kurtosis Detects

Mean of Logged Detects SD of Logged Detects

Note: Sample size is small (e.g., <10), if data are collected using ISM approach, you should use

guidance provided in ITRC Tech Reg Guide on ISM (ITRC, 2012) to compute statistics of interest.

For example, you may want to use Chebyshev UCL to estimate EPC (ITRC, 2012).

Chebyshev UCL can be computed using the Nonparametric and All UCL Options of ProUCL 5.0

Normal GOF Test on Detects Only

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Detected Data Not Normal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Detected Data appear Normal at 5% Significance Level

Detected Data appear Approximate Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs

Mean Standard Error of Mean

SD    95% KM (BCA) UCL

95% KM (t) UCL 95% KM (Percentile Bootstrap) UCL

   95% KM (z) UCL    95% KM Bootstrap t UCL

90% KM Chebyshev UCL 95% KM Chebyshev UCL

97.5% KM Chebyshev UCL 99% KM Chebyshev UCL

Gamma GOF Tests on Detected Observations Only

A-D Test Statistic Anderson-Darling GOF Test

5% A-D Critical Value Detected data appear Gamma Distributed at 5% Significance Level

K-S Test Statistic Kolmogrov-Smirnoff GOF

5% K-S Critical Value Detected data appear Gamma Distributed at 5% Significance Level

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Gamma Kaplan-Meier (KM) Statistics

k hat (KM) nu hat (KM)

Approximate Chi Square Value (8.16, α) Adjusted Chi Square Value (8.16, β)

   95% Gamma Approximate KM-UCL (use when n>=50)    95% Gamma Adjusted KM-UCL (use when n<50)

Gamma ROS Statistics using Imputed  Non-Detects

GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1

For such situations, GROS method tends to yield inflated values of UCLs and BTVs

For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates

Minimum Mean

Maximum Median

SD CV

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)
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553
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556
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560

561

562

563

564

565

566

567

568

569

570

571

572

573

574

575

576

577

578

579

580

581

582

583

584

585

586

587

588

589

590

591

592

593

594

595

596

597

598

599

600

601

602

603

604

605

A B C D E F G H I J K LE
     0.0195

      2.423       1.762

      0.47       0.647

      0.989

      0.788

      0.152

      0.362

      0.154     -2.783

      0.233       1.462

      0.31       0.298

      0.359       0.608

      2.34

    -2.755       1.431

      1.348       4.328

      0.528

      0.155     -2.713

      0.232       1.382

      0.311       1.738

      0.314       0.302

      8       8

      5       3

      5       3

     0.0228      0.0393

      0.257      0.0401

    0.00896      37.5%

      0.104      0.0947

     0.0783       0.911

      1.34       1.576

    -2.619       0.97

Adjusted Level of Significance (β)

Approximate Chi Square Value (7.45, α) Adjusted Chi Square Value (7.45, β)

   95% Gamma Approximate UCL (use when n>=50)    95% Gamma Adjusted UCL (use when n<50)

Lognormal GOF Test on Detected Observations Only

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Detected Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Detected Data appear Lognormal at 5% Significance Level

Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects

Mean in Original Scale Mean in Log Scale

SD in Original Scale SD in Log Scale

   95% t UCL (assumes normality of ROS data)    95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL    95% Bootstrap t UCL

   95% H-UCL (Log ROS)

UCLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distributed

KM Mean (logged)    95% H-UCL (KM -Log)

KM SD (logged)    95% Critical H Value (KM-Log)

KM Standard Error of Mean (logged)

DL/2 Statistics

DL/2 Normal DL/2 Log-Transformed

Mean in Original Scale Mean in Log Scale

SD in Original Scale SD in Log Scale

   95% t UCL (Assumes normality)    95% H-Stat UCL

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics

Detected Data appear Approximate Normal Distributed at 5% Significance Level

Suggested UCL to Use

95% KM (t) UCL 95% KM (Percentile Bootstrap) UCL

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

Benzo(g,h,i)perylene

General Statistics

Total Number of Observations Number of Distinct Observations

Number of Detects Number of Non-Detects

Number of Distinct Detects Number of Distinct Non-Detects

Minimum Detect Minimum Non-Detect

Maximum Detect Maximum Non-Detect

Variance Detects Percent Non-Detects

Mean Detects SD Detects

Median Detects CV Detects

Skewness Detects Kurtosis Detects

Mean of Logged Detects SD of Logged Detects
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607

608

609

610

611

612

613

614

615

616

617

618

619

620

621

622

623

624

625

626

627

628

629

630

631

632

633

634

635

636

637

638

639

640

641

642

643

644

645

646

647

648

649

650

651

652

653

654

655

656

657

658

659

660

A B C D E F G H I J K LE

      0.879

      0.762

      0.208

      0.396

     0.0759      0.0302

     0.0762       0.122

      0.133       0.125

      0.126       0.185

      0.167       0.208

      0.265       0.377

      0.221

      0.686

      0.202

      0.362

      1.553       0.755

     0.0669       0.138

     15.53       7.547

      0.104       0.12

      0.992      15.87

      7.87       6.498

      0.153       0.185

     0.0161      0.071

      0.257      0.0292

     0.0848       1.194

      1.06       0.746

     0.0669      0.0951

     16.97      11.94

     0.071      0.0822

     0.0195

      5.185       4.117

      0.163       0.206

Note: Sample size is small (e.g., <10), if data are collected using ISM approach, you should use

guidance provided in ITRC Tech Reg Guide on ISM (ITRC, 2012) to compute statistics of interest.

For example, you may want to use Chebyshev UCL to estimate EPC (ITRC, 2012).

Chebyshev UCL can be computed using the Nonparametric and All UCL Options of ProUCL 5.0

Normal GOF Test on Detects Only

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Detected Data appear Normal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Detected Data appear Normal at 5% Significance Level

Detected Data appear Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs

Mean Standard Error of Mean

SD    95% KM (BCA) UCL

95% KM (t) UCL 95% KM (Percentile Bootstrap) UCL

   95% KM (z) UCL    95% KM Bootstrap t UCL

90% KM Chebyshev UCL 95% KM Chebyshev UCL

97.5% KM Chebyshev UCL 99% KM Chebyshev UCL

Gamma GOF Tests on Detected Observations Only

A-D Test Statistic Anderson-Darling GOF Test

5% A-D Critical Value Detected data appear Gamma Distributed at 5% Significance Level

K-S Test Statistic Kolmogrov-Smirnoff GOF

5% K-S Critical Value Detected data appear Gamma Distributed at 5% Significance Level

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Gamma Kaplan-Meier (KM) Statistics

k hat (KM) nu hat (KM)

Approximate Chi Square Value (15.87, α) Adjusted Chi Square Value (15.87, β)

   95% Gamma Approximate KM-UCL (use when n>=50)    95% Gamma Adjusted KM-UCL (use when n<50)

Gamma ROS Statistics using Imputed  Non-Detects

GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1

For such situations, GROS method tends to yield inflated values of UCLs and BTVs

For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates

Minimum Mean

Maximum Median

SD CV

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Adjusted Level of Significance (β)

Approximate Chi Square Value (11.94, α) Adjusted Chi Square Value (11.94, β)

   95% Gamma Approximate UCL (use when n>=50)    95% Gamma Adjusted UCL (use when n<50)

Lognormal GOF Test on Detected Observations Only
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A B C D E F G H I J K LE
      0.976

      0.762

      0.171

      0.396

     0.0756     -2.971

     0.0815       0.879

      0.13       0.123

      0.14       0.258

      0.214

    -2.972       0.188

      0.834       3.029

      0.34

     0.0724     -3.106

     0.0837       0.994

      0.128       0.265

      0.133       0.125

      8       8

      5       3

      5       3

     0.0176      0.0393

      0.262      0.0401

    0.00968      37.5%

     0.0944      0.0984

     0.0708       1.043

      1.741       3.237

    -2.786       1.044

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Detected Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Detected Data appear Lognormal at 5% Significance Level

Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects

Mean in Original Scale Mean in Log Scale

SD in Original Scale SD in Log Scale

   95% t UCL (assumes normality of ROS data)    95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL    95% Bootstrap t UCL

   95% H-UCL (Log ROS)

UCLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distributed

KM Mean (logged)    95% H-UCL (KM -Log)

KM SD (logged)    95% Critical H Value (KM-Log)

KM Standard Error of Mean (logged)

DL/2 Statistics

DL/2 Normal DL/2 Log-Transformed

Mean in Original Scale Mean in Log Scale

SD in Original Scale SD in Log Scale

   95% t UCL (Assumes normality)    95% H-Stat UCL

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics

Detected Data appear Normal Distributed at 5% Significance Level

Suggested UCL to Use

95% KM (t) UCL 95% KM (Percentile Bootstrap) UCL

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

Benzo(k)fluoranthene

General Statistics

Total Number of Observations Number of Distinct Observations

Number of Detects Number of Non-Detects

Number of Distinct Detects Number of Distinct Non-Detects

Minimum Detect Minimum Non-Detect

Maximum Detect Maximum Non-Detect

Variance Detects Percent Non-Detects

Mean Detects SD Detects

Median Detects CV Detects

Skewness Detects Kurtosis Detects

Mean of Logged Detects SD of Logged Detects

Note: Sample size is small (e.g., <10), if data are collected using ISM approach, you should use

guidance provided in ITRC Tech Reg Guide on ISM (ITRC, 2012) to compute statistics of interest.

For example, you may want to use Chebyshev UCL to estimate EPC (ITRC, 2012).

Chebyshev UCL can be computed using the Nonparametric and All UCL Options of ProUCL 5.0
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A B C D E F G H I J K LE

      0.812

      0.762

      0.312

      0.396

     0.0679      0.0308

     0.0776       0.127

      0.126       0.122

      0.118       0.189

      0.16       0.202

      0.26       0.374

      0.265

      0.688

      0.198

      0.363

      1.318       0.661

     0.0716       0.143

     13.18       6.606

     0.0944       0.116

      0.765      12.24

      5.387       4.294

      0.154       0.194

     0.01      0.0627

      0.262      0.0238

     0.0862       1.375

      0.843       0.61

     0.0744       0.103

     13.49       9.766

     0.0627      0.0803

     0.0195

      3.796       2.915

      0.161       0.21

      0.977

      0.762

      0.156

      0.396

Normal GOF Test on Detects Only

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Detected Data appear Normal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Detected Data appear Normal at 5% Significance Level

Detected Data appear Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs

Mean Standard Error of Mean

SD    95% KM (BCA) UCL

95% KM (t) UCL 95% KM (Percentile Bootstrap) UCL

   95% KM (z) UCL    95% KM Bootstrap t UCL

90% KM Chebyshev UCL 95% KM Chebyshev UCL

97.5% KM Chebyshev UCL 99% KM Chebyshev UCL

Gamma GOF Tests on Detected Observations Only

A-D Test Statistic Anderson-Darling GOF Test

5% A-D Critical Value Detected data appear Gamma Distributed at 5% Significance Level

K-S Test Statistic Kolmogrov-Smirnoff GOF

5% K-S Critical Value Detected data appear Gamma Distributed at 5% Significance Level

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Gamma Kaplan-Meier (KM) Statistics

k hat (KM) nu hat (KM)

Approximate Chi Square Value (12.24, α) Adjusted Chi Square Value (12.24, β)

   95% Gamma Approximate KM-UCL (use when n>=50)    95% Gamma Adjusted KM-UCL (use when n<50)

Gamma ROS Statistics using Imputed  Non-Detects

GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1

For such situations, GROS method tends to yield inflated values of UCLs and BTVs

For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates

Minimum Mean

Maximum Median

SD CV

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Adjusted Level of Significance (β)

Approximate Chi Square Value (9.77, α) Adjusted Chi Square Value (9.77, β)

   95% Gamma Approximate UCL (use when n>=50)    95% Gamma Adjusted UCL (use when n<50)

Lognormal GOF Test on Detected Observations Only

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Detected Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Detected Data appear Lognormal at 5% Significance Level

Detected Data appear Lognormal at 5% Significance Level
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     0.0675     -3.162

     0.0831       0.945

      0.123       0.119

      0.142       0.249

      0.214

    -3.157       0.186

      0.895       3.172

      0.368

     0.0664     -3.21

     0.0838       0.983

      0.123       0.23

      0.126       0.122

      8       8

      5       3

      5       3

     0.0373      0.0393

      0.541      0.0401

     0.0408      37.5%

      0.196       0.202

      0.156       1.033

      1.769       3.385

    -2.043       1.024

      0.803

      0.762

      0.335

      0.396

Lognormal ROS Statistics Using Imputed Non-Detects

Mean in Original Scale Mean in Log Scale

SD in Original Scale SD in Log Scale

   95% t UCL (assumes normality of ROS data)    95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL    95% Bootstrap t UCL

   95% H-UCL (Log ROS)

UCLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distributed

KM Mean (logged)    95% H-UCL (KM -Log)

KM SD (logged)    95% Critical H Value (KM-Log)

KM Standard Error of Mean (logged)

DL/2 Statistics

DL/2 Normal DL/2 Log-Transformed

Mean in Original Scale Mean in Log Scale

SD in Original Scale SD in Log Scale

   95% t UCL (Assumes normality)    95% H-Stat UCL

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics

Detected Data appear Normal Distributed at 5% Significance Level

Suggested UCL to Use

95% KM (t) UCL 95% KM (Percentile Bootstrap) UCL

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

Chrysene

General Statistics

Total Number of Observations Number of Distinct Observations

Number of Detects Number of Non-Detects

Number of Distinct Detects Number of Distinct Non-Detects

Minimum Detect Minimum Non-Detect

Maximum Detect Maximum Non-Detect

Variance Detects Percent Non-Detects

Mean Detects SD Detects

Median Detects CV Detects

Skewness Detects Kurtosis Detects

Mean of Logged Detects SD of Logged Detects

Note: Sample size is small (e.g., <10), if data are collected using ISM approach, you should use

guidance provided in ITRC Tech Reg Guide on ISM (ITRC, 2012) to compute statistics of interest.

For example, you may want to use Chebyshev UCL to estimate EPC (ITRC, 2012).

Chebyshev UCL can be computed using the Nonparametric and All UCL Options of ProUCL 5.0

Normal GOF Test on Detects Only

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Detected Data appear Normal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Detected Data appear Normal at 5% Significance Level
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A B C D E F G H I J K LE

      0.136      0.0641

      0.162       0.249

      0.258       0.252

      0.242       0.393

      0.328       0.415

      0.536       0.774

      0.288

      0.688

      0.227

      0.362

      1.36       0.677

      0.144       0.289

     13.6       6.771

      0.196       0.238

      0.706      11.3

      4.769       3.754

      0.323       0.41

     0.01       0.126

      0.541      0.0514

      0.18       1.432

      0.655       0.492

      0.192       0.256

     10.47       7.88

      0.126       0.179

     0.0195

      2.666       1.962

      0.372       0.506

      0.972

      0.762

      0.179

      0.396

      0.133     -2.601

      0.175       1.092

      0.251       0.241

Detected Data appear Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs

Mean Standard Error of Mean

SD    95% KM (BCA) UCL

95% KM (t) UCL 95% KM (Percentile Bootstrap) UCL

   95% KM (z) UCL    95% KM Bootstrap t UCL

90% KM Chebyshev UCL 95% KM Chebyshev UCL

97.5% KM Chebyshev UCL 99% KM Chebyshev UCL

Gamma GOF Tests on Detected Observations Only

A-D Test Statistic Anderson-Darling GOF Test

5% A-D Critical Value Detected data appear Gamma Distributed at 5% Significance Level

K-S Test Statistic Kolmogrov-Smirnoff GOF

5% K-S Critical Value Detected data appear Gamma Distributed at 5% Significance Level

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Gamma Kaplan-Meier (KM) Statistics

k hat (KM) nu hat (KM)

Approximate Chi Square Value (11.30, α) Adjusted Chi Square Value (11.30, β)

   95% Gamma Approximate KM-UCL (use when n>=50)    95% Gamma Adjusted KM-UCL (use when n<50)

Gamma ROS Statistics using Imputed  Non-Detects

GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1

For such situations, GROS method tends to yield inflated values of UCLs and BTVs

For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates

Minimum Mean

Maximum Median

SD CV

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Adjusted Level of Significance (β)

Approximate Chi Square Value (7.88, α) Adjusted Chi Square Value (7.88, β)

   95% Gamma Approximate UCL (use when n>=50)    95% Gamma Adjusted UCL (use when n<50)

Lognormal GOF Test on Detected Observations Only

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Detected Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Detected Data appear Lognormal at 5% Significance Level

Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects

Mean in Original Scale Mean in Log Scale

SD in Original Scale SD in Log Scale

   95% t UCL (assumes normality of ROS data)    95% Percentile Bootstrap UCL
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      0.301       0.436

      0.609

    -2.51       0.408

      0.943       3.286

      0.373

      0.13     -2.746

      0.178       1.241

      0.249       0.926

      0.258       0.252

      8       8

      0

      0.592       2.614

      4.17       2.7

      1.033       0.365

      0.395     -0.749

      0.944

      0.818

      0.195

      0.313

      3.306       3.111

      3.29

   95% BCA Bootstrap UCL    95% Bootstrap t UCL

   95% H-UCL (Log ROS)

UCLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distributed

KM Mean (logged)    95% H-UCL (KM -Log)

KM SD (logged)    95% Critical H Value (KM-Log)

KM Standard Error of Mean (logged)

DL/2 Statistics

DL/2 Normal DL/2 Log-Transformed

Mean in Original Scale Mean in Log Scale

SD in Original Scale SD in Log Scale

   95% t UCL (Assumes normality)    95% H-Stat UCL

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics

Detected Data appear Normal Distributed at 5% Significance Level

Suggested UCL to Use

95% KM (t) UCL 95% KM (Percentile Bootstrap) UCL

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

Cobalt

General Statistics

Total Number of Observations Number of Distinct Observations

Number of Missing Observations

Minimum Mean

Maximum Median

SD Std. Error of Mean

Coefficient of Variation Skewness

Note: Sample size is small (e.g., <10), if data are collected using ISM approach, you should use

guidance provided in ITRC Tech Reg Guide on ISM (ITRC, 2012) to compute statistics of interest.

For example, you may want to use Chebyshev UCL to estimate EPC (ITRC, 2012).

Chebyshev UCL can be computed using the Nonparametric and All UCL Options of ProUCL 5.0

Normal GOF Test

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Data appear Normal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Data appear Normal at 5% Significance Level

Data appear Normal at 5% Significance Level

Assuming Normal Distribution

   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL    95% Adjusted-CLT UCL (Chen-1995)

   95% Modified-t UCL (Johnson-1978)

Gamma GOF Test
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      0.673

      0.719

      0.265

      0.295

      4.562       2.935

      0.573       0.891

     72.99      46.95

      2.614       1.526

     32.23

     0.0195      29.18

      3.808       4.207

      0.761

      0.818

      0.289

      0.313

    -0.524       0.847

      1.428       0.593

      4.89       4.442

      5.224       6.311

      8.444

      3.215       3.306

      3.172       3.189

      3.164       3.163

      3.109

      3.71       4.206

      4.895       6.248

      3.306

A-D Test Statistic Anderson-Darling Gamma GOF Test

5% A-D Critical Value Detected data appear Gamma Distributed at 5% Significance Level

K-S Test Statistic Kolmogrov-Smirnoff Gamma GOF Test

5% K-S Critical Value Detected data appear Gamma Distributed at 5% Significance Level

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Approximate Chi Square Value (0.05)

Adjusted Level of Significance Adjusted Chi Square Value

Assuming Gamma Distribution

   95% Approximate Gamma UCL (use when n>=50))    95% Adjusted Gamma UCL (use when n<50)

Lognormal GOF Test

Shapiro Wilk Test Statistic Shapiro Wilk Lognormal GOF Test

5% Shapiro Wilk Critical Value Data Not Lognormal at 5% Significance Level

Lilliefors Test Statistic Lilliefors Lognormal GOF Test

5% Lilliefors Critical Value Data appear Lognormal at 5% Significance Level

Data appear Approximate Lognormal at 5% Significance Level

Lognormal Statistics

Minimum of Logged Data Mean of logged Data

Maximum of Logged Data SD of logged Data

Assuming Lognormal Distribution

   95% H-UCL    90% Chebyshev (MVUE) UCL

   95% Chebyshev (MVUE) UCL  97.5% Chebyshev (MVUE) UCL

   99% Chebyshev (MVUE) UCL

Nonparametric Distribution Free UCL Statistics

Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

   95% CLT UCL    95% Jackknife UCL

   95% Standard Bootstrap UCL    95% Bootstrap-t UCL

   95% Hall's Bootstrap UCL    95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL

   90% Chebyshev(Mean, Sd) UCL    95% Chebyshev(Mean, Sd) UCL

 97.5% Chebyshev(Mean, Sd) UCL    99% Chebyshev(Mean, Sd) UCL

Suggested UCL to Use

95% Student's-t UCL

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

For additional insight the user may want to consult a statistician.

Note: For highly negatively-skewed data, confidence limits (e.g., Chen, Johnson, Lognormal, and Gamma) may not be

reliable.  Chen's and Johnson's methods provide adjustments for positvely skewed data sets.
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      8       8

      7       1

      7       1

     0.0129      0.0393

      1.16      0.0393

      0.162      12.5%

      0.301       0.402

      0.161       1.337

      2.054       4.56

    -2.087       1.607

      0.744

      0.803

      0.303

      0.335

      0.266       0.138

      0.361       0.508

      0.527       0.502

      0.492       0.869

      0.679       0.867

      1.127       1.637

      0.228

      0.74

      0.15

      0.324

      0.684       0.486

      0.44       0.619

      9.576       6.805

      0.301       0.432

      0.541       8.661

      3.124       2.345

      0.736       0.981

Fluoranthene

General Statistics

Total Number of Observations Number of Distinct Observations

Number of Detects Number of Non-Detects

Number of Distinct Detects Number of Distinct Non-Detects

Minimum Detect Minimum Non-Detect

Maximum Detect Maximum Non-Detect

Variance Detects Percent Non-Detects

Mean Detects SD Detects

Median Detects CV Detects

Skewness Detects Kurtosis Detects

Mean of Logged Detects SD of Logged Detects

Note: Sample size is small (e.g., <10), if data are collected using ISM approach, you should use

guidance provided in ITRC Tech Reg Guide on ISM (ITRC, 2012) to compute statistics of interest.

For example, you may want to use Chebyshev UCL to estimate EPC (ITRC, 2012).

Chebyshev UCL can be computed using the Nonparametric and All UCL Options of ProUCL 5.0

Normal GOF Test on Detects Only

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Detected Data Not Normal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Detected Data appear Normal at 5% Significance Level

Detected Data appear Approximate Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs

Mean Standard Error of Mean

SD    95% KM (BCA) UCL

95% KM (t) UCL 95% KM (Percentile Bootstrap) UCL

   95% KM (z) UCL    95% KM Bootstrap t UCL

90% KM Chebyshev UCL 95% KM Chebyshev UCL

97.5% KM Chebyshev UCL 99% KM Chebyshev UCL

Gamma GOF Tests on Detected Observations Only

A-D Test Statistic Anderson-Darling GOF Test

5% A-D Critical Value Detected data appear Gamma Distributed at 5% Significance Level

K-S Test Statistic Kolmogrov-Smirnoff GOF

5% K-S Critical Value Detected data appear Gamma Distributed at 5% Significance Level

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Gamma Kaplan-Meier (KM) Statistics

k hat (KM) nu hat (KM)

Approximate Chi Square Value (8.66, α) Adjusted Chi Square Value (8.66, β)

   95% Gamma Approximate KM-UCL (use when n>=50)    95% Gamma Adjusted KM-UCL (use when n<50)

Gamma ROS Statistics using Imputed  Non-Detects

GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1
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     0.01       0.265

      1.16       0.119

      0.387       1.46

      0.579       0.445

      0.457       0.594

      9.267       7.125

      0.265       0.397

     0.0195

      2.24       1.612

      0.842       1.17

      0.958

      0.803

      0.15

      0.335

      0.266     -2.329

      0.386       1.638

      0.524       0.51

      0.596       0.883

      8.87

    -2.338       5.46

      1.545       4.865

      0.592

      0.266     -2.317

      0.386       1.625

      0.524       8.362

      0.527       0.502

      8       8

For such situations, GROS method tends to yield inflated values of UCLs and BTVs

For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates

Minimum Mean

Maximum Median

SD CV

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Adjusted Level of Significance (β)

Approximate Chi Square Value (7.13, α) Adjusted Chi Square Value (7.13, β)

   95% Gamma Approximate UCL (use when n>=50)    95% Gamma Adjusted UCL (use when n<50)

Lognormal GOF Test on Detected Observations Only

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Detected Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Detected Data appear Lognormal at 5% Significance Level

Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects

Mean in Original Scale Mean in Log Scale

SD in Original Scale SD in Log Scale

   95% t UCL (assumes normality of ROS data)    95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL    95% Bootstrap t UCL

   95% H-UCL (Log ROS)

UCLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distributed

KM Mean (logged)    95% H-UCL (KM -Log)

KM SD (logged)    95% Critical H Value (KM-Log)

KM Standard Error of Mean (logged)

DL/2 Statistics

DL/2 Normal DL/2 Log-Transformed

Mean in Original Scale Mean in Log Scale

SD in Original Scale SD in Log Scale

   95% t UCL (Assumes normality)    95% H-Stat UCL

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics

Detected Data appear Approximate Normal Distributed at 5% Significance Level

Suggested UCL to Use

95% KM (t) UCL 95% KM (Percentile Bootstrap) UCL

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

Fluoride

General Statistics

Total Number of Observations Number of Distinct Observations
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      0

      1.2       5.148

     13.1       3.405

      4.405       1.557

      0.856       0.885

      0.855

      0.818

      0.249

      0.313

      8.098       8.23

      8.18

      0.469

      0.728

      0.239

      0.299

      1.533       1.041

      3.358       4.943

     24.53      16.66

      5.148       5.044

      8.432

     0.0195       7.003

     10.17      12.25

      0.898

      0.818

      0.202

      0.313

      0.182       1.278

      2.573       0.932

     17.46      10.39

     12.75      16.03

Number of Missing Observations

Minimum Mean

Maximum Median

SD Std. Error of Mean

Coefficient of Variation Skewness

Note: Sample size is small (e.g., <10), if data are collected using ISM approach, you should use

guidance provided in ITRC Tech Reg Guide on ISM (ITRC, 2012) to compute statistics of interest.

For example, you may want to use Chebyshev UCL to estimate EPC (ITRC, 2012).

Chebyshev UCL can be computed using the Nonparametric and All UCL Options of ProUCL 5.0

Normal GOF Test

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Data appear Normal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Data appear Normal at 5% Significance Level

Data appear Normal at 5% Significance Level

Assuming Normal Distribution

   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL    95% Adjusted-CLT UCL (Chen-1995)

   95% Modified-t UCL (Johnson-1978)

Gamma GOF Test

A-D Test Statistic Anderson-Darling Gamma GOF Test

5% A-D Critical Value Detected data appear Gamma Distributed at 5% Significance Level

K-S Test Statistic Kolmogrov-Smirnoff Gamma GOF Test

5% K-S Critical Value Detected data appear Gamma Distributed at 5% Significance Level

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Approximate Chi Square Value (0.05)

Adjusted Level of Significance Adjusted Chi Square Value

Assuming Gamma Distribution

   95% Approximate Gamma UCL (use when n>=50))    95% Adjusted Gamma UCL (use when n<50)

Lognormal GOF Test

Shapiro Wilk Test Statistic Shapiro Wilk Lognormal GOF Test

5% Shapiro Wilk Critical Value Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic Lilliefors Lognormal GOF Test

5% Lilliefors Critical Value Data appear Lognormal at 5% Significance Level

Data appear Lognormal at 5% Significance Level

Lognormal Statistics

Minimum of Logged Data Mean of logged Data

Maximum of Logged Data SD of logged Data

Assuming Lognormal Distribution

   95% H-UCL    90% Chebyshev (MVUE) UCL

   95% Chebyshev (MVUE) UCL  97.5% Chebyshev (MVUE) UCL
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     22.47

      7.709       8.098

      7.571       9.291

      7.679       7.734

      7.906

      9.82      11.94

     14.87      20.64

      8.098

      8       8

      5       3

      5       3

     0.0184      0.0393

      0.25      0.0401

    0.0087      37.5%

     0.0946      0.0933

     0.0706       0.986

      1.555       2.485

    -2.76       1.028

      0.848

      0.762

      0.26

      0.396

     0.0682      0.0295

     0.0743       0.116

      0.124       0.118

      0.117       0.175

      0.157       0.197

      0.252       0.361

   99% Chebyshev (MVUE) UCL

Nonparametric Distribution Free UCL Statistics

Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

   95% CLT UCL    95% Jackknife UCL

   95% Standard Bootstrap UCL    95% Bootstrap-t UCL

   95% Hall's Bootstrap UCL    95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL

   90% Chebyshev(Mean, Sd) UCL    95% Chebyshev(Mean, Sd) UCL

 97.5% Chebyshev(Mean, Sd) UCL    99% Chebyshev(Mean, Sd) UCL

Suggested UCL to Use

95% Student's-t UCL

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

For additional insight the user may want to consult a statistician.

Indeno(1,2,3-cd)pyrene

General Statistics

Total Number of Observations Number of Distinct Observations

Number of Detects Number of Non-Detects

Number of Distinct Detects Number of Distinct Non-Detects

Minimum Detect Minimum Non-Detect

Maximum Detect Maximum Non-Detect

Variance Detects Percent Non-Detects

Mean Detects SD Detects

Median Detects CV Detects

Skewness Detects Kurtosis Detects

Mean of Logged Detects SD of Logged Detects

Note: Sample size is small (e.g., <10), if data are collected using ISM approach, you should use

guidance provided in ITRC Tech Reg Guide on ISM (ITRC, 2012) to compute statistics of interest.

For example, you may want to use Chebyshev UCL to estimate EPC (ITRC, 2012).

Chebyshev UCL can be computed using the Nonparametric and All UCL Options of ProUCL 5.0

Normal GOF Test on Detects Only

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Detected Data appear Normal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Detected Data appear Normal at 5% Significance Level

Detected Data appear Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs

Mean Standard Error of Mean

SD    95% KM (BCA) UCL

95% KM (t) UCL 95% KM (Percentile Bootstrap) UCL

   95% KM (z) UCL    95% KM Bootstrap t UCL

90% KM Chebyshev UCL 95% KM Chebyshev UCL

97.5% KM Chebyshev UCL 99% KM Chebyshev UCL
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      0.232

      0.688

      0.197

      0.362

      1.386       0.688

     0.0683       0.138

     13.86       6.876

     0.0946       0.114

      0.842      13.47

      6.213       5.021

      0.148       0.183

     0.01      0.0629

      0.25      0.0242

     0.083       1.32

      0.858       0.619

     0.0733       0.101

     13.73       9.912

     0.0629      0.0799

     0.0195

      3.887       2.993

      0.16       0.208

      0.978

      0.762

      0.166

      0.396

     0.0679     -3.133

     0.0795       0.932

      0.121       0.119

      0.13       0.248

      0.212

    -3.132       0.184

      0.884       3.145

      0.362

Gamma GOF Tests on Detected Observations Only

A-D Test Statistic Anderson-Darling GOF Test

5% A-D Critical Value Detected data appear Gamma Distributed at 5% Significance Level

K-S Test Statistic Kolmogrov-Smirnoff GOF

5% K-S Critical Value Detected data appear Gamma Distributed at 5% Significance Level

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Gamma Kaplan-Meier (KM) Statistics

k hat (KM) nu hat (KM)

Approximate Chi Square Value (13.47, α) Adjusted Chi Square Value (13.47, β)

   95% Gamma Approximate KM-UCL (use when n>=50)    95% Gamma Adjusted KM-UCL (use when n<50)

Gamma ROS Statistics using Imputed  Non-Detects

GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1

For such situations, GROS method tends to yield inflated values of UCLs and BTVs

For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates

Minimum Mean

Maximum Median

SD CV

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Adjusted Level of Significance (β)

Approximate Chi Square Value (9.91, α) Adjusted Chi Square Value (9.91, β)

   95% Gamma Approximate UCL (use when n>=50)    95% Gamma Adjusted UCL (use when n<50)

Lognormal GOF Test on Detected Observations Only

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Detected Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Detected Data appear Lognormal at 5% Significance Level

Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects

Mean in Original Scale Mean in Log Scale

SD in Original Scale SD in Log Scale

   95% t UCL (assumes normality of ROS data)    95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL    95% Bootstrap t UCL

   95% H-UCL (Log ROS)

UCLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distributed

KM Mean (logged)    95% H-UCL (KM -Log)

KM SD (logged)    95% Critical H Value (KM-Log)

KM Standard Error of Mean (logged)

DL/2 Statistics

DL/2 Normal DL/2 Log-Transformed
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     0.0666     -3.195

     0.0804       0.981

      0.12       0.232

      0.124       0.118

      8       8

      0

      3.2      14.9

     27.1      13.25

      8.697       3.075

      0.584       0.193

      0.941

      0.818

      0.166

      0.313

     20.72      20.18

     20.76

      0.28

      0.722

      0.178

      0.297

      2.644       1.736

      5.634       8.581

     42.31      27.78

Mean in Original Scale Mean in Log Scale

SD in Original Scale SD in Log Scale

   95% t UCL (Assumes normality)    95% H-Stat UCL

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics

Detected Data appear Normal Distributed at 5% Significance Level

Suggested UCL to Use

95% KM (t) UCL 95% KM (Percentile Bootstrap) UCL

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

Lead

General Statistics

Total Number of Observations Number of Distinct Observations

Number of Missing Observations

Minimum Mean

Maximum Median

SD Std. Error of Mean

Coefficient of Variation Skewness

Note: Sample size is small (e.g., <10), if data are collected using ISM approach, you should use

guidance provided in ITRC Tech Reg Guide on ISM (ITRC, 2012) to compute statistics of interest.

For example, you may want to use Chebyshev UCL to estimate EPC (ITRC, 2012).

Chebyshev UCL can be computed using the Nonparametric and All UCL Options of ProUCL 5.0

Normal GOF Test

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Data appear Normal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Data appear Normal at 5% Significance Level

Data appear Normal at 5% Significance Level

Assuming Normal Distribution

   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL    95% Adjusted-CLT UCL (Chen-1995)

   95% Modified-t UCL (Johnson-1978)

Gamma GOF Test

A-D Test Statistic Anderson-Darling Gamma GOF Test

5% A-D Critical Value Detected data appear Gamma Distributed at 5% Significance Level

K-S Test Statistic Kolmogrov-Smirnoff Gamma GOF Test

5% K-S Critical Value Detected data appear Gamma Distributed at 5% Significance Level

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)
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     14.9      11.31

     16.75

     0.0195      14.63

     24.7      28.28

      0.913

      0.818

      0.224

      0.313

      1.163       2.5

      3.3       0.743

     35.56      27.8

     33.41      41.19

     56.47

     19.96      20.72

     19.63      21.59

     21.29      19.7

     19.96

     24.12      28.3

     34.1      45.49

     20.72

      8       8

      5       3

      5       3

      1.29       1.14

      1.42       1.24

    0.00237      37.5%

      1.348      0.0487

      1.35      0.0361

      0.57       0.64

      0.298      0.0359

MLE Mean (bias corrected) MLE Sd (bias corrected)

Approximate Chi Square Value (0.05)

Adjusted Level of Significance Adjusted Chi Square Value

Assuming Gamma Distribution

   95% Approximate Gamma UCL (use when n>=50))    95% Adjusted Gamma UCL (use when n<50)

Lognormal GOF Test

Shapiro Wilk Test Statistic Shapiro Wilk Lognormal GOF Test

5% Shapiro Wilk Critical Value Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic Lilliefors Lognormal GOF Test

5% Lilliefors Critical Value Data appear Lognormal at 5% Significance Level

Data appear Lognormal at 5% Significance Level

Lognormal Statistics

Minimum of Logged Data Mean of logged Data

Maximum of Logged Data SD of logged Data

Assuming Lognormal Distribution

   95% H-UCL    90% Chebyshev (MVUE) UCL

   95% Chebyshev (MVUE) UCL  97.5% Chebyshev (MVUE) UCL

   99% Chebyshev (MVUE) UCL

Nonparametric Distribution Free UCL Statistics

Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

   95% CLT UCL    95% Jackknife UCL

   95% Standard Bootstrap UCL    95% Bootstrap-t UCL

   95% Hall's Bootstrap UCL    95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL

   90% Chebyshev(Mean, Sd) UCL    95% Chebyshev(Mean, Sd) UCL

 97.5% Chebyshev(Mean, Sd) UCL    99% Chebyshev(Mean, Sd) UCL

Suggested UCL to Use

95% Student's-t UCL

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

For additional insight the user may want to consult a statistician.

Nitrate

General Statistics

Total Number of Observations Number of Distinct Observations

Number of Detects Number of Non-Detects

Number of Distinct Detects Number of Distinct Non-Detects

Minimum Detect Minimum Non-Detect

Maximum Detect Maximum Non-Detect

Variance Detects Percent Non-Detects

Mean Detects SD Detects

Median Detects CV Detects

Skewness Detects Kurtosis Detects

Mean of Logged Detects SD of Logged Detects



1376

1377

1378

1379

1380

1381

1382

1383

1384

1385

1386

1387

1388

1389

1390

1391

1392

1393

1394

1395

1396

1397

1398

1399

1400

1401

1402

1403

1404

1405

1406

1407

1408

1409

1410

1411

1412

1413

1414

1415

1416

1417

1418

1419

1420

1421

1422

1423

1424

1425

1426

1427

1428

1429

1430

A B C D E F G H I J K LE

      0.973

      0.762

      0.203

      0.396

      1.27      0.0421

      0.106       1.35

      1.35       1.34

      1.339       1.305

      1.396       1.453

      1.533       1.689

      0.215

      0.678

      0.187

      0.357

   965.4    386.3

    0.0014     0.00349

  9654   3863

      1.348      0.0686

   142.4   2279

  2169   2141

      1.334       1.351

      1.216       1.299

      1.42       1.305

     0.0776      0.0597

   321.6    201.1

    0.00404     0.00646

  5145   3217

      1.299      0.0916

     0.0195

  3086   3054

      1.354       1.368

Note: Sample size is small (e.g., <10), if data are collected using ISM approach, you should use

guidance provided in ITRC Tech Reg Guide on ISM (ITRC, 2012) to compute statistics of interest.

For example, you may want to use Chebyshev UCL to estimate EPC (ITRC, 2012).

Chebyshev UCL can be computed using the Nonparametric and All UCL Options of ProUCL 5.0

Normal GOF Test on Detects Only

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Detected Data appear Normal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Detected Data appear Normal at 5% Significance Level

Detected Data appear Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs

Mean Standard Error of Mean

SD    95% KM (BCA) UCL

95% KM (t) UCL 95% KM (Percentile Bootstrap) UCL

   95% KM (z) UCL    95% KM Bootstrap t UCL

90% KM Chebyshev UCL 95% KM Chebyshev UCL

97.5% KM Chebyshev UCL 99% KM Chebyshev UCL

Gamma GOF Tests on Detected Observations Only

A-D Test Statistic Anderson-Darling GOF Test

5% A-D Critical Value Detected data appear Gamma Distributed at 5% Significance Level

K-S Test Statistic Kolmogrov-Smirnoff GOF

5% K-S Critical Value Detected data appear Gamma Distributed at 5% Significance Level

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Gamma Kaplan-Meier (KM) Statistics

k hat (KM) nu hat (KM)

Approximate Chi Square Value (N/A, α) Adjusted Chi Square Value (N/A, β)

   95% Gamma Approximate KM-UCL (use when n>=50)    95% Gamma Adjusted KM-UCL (use when n<50)

Gamma ROS Statistics using Imputed  Non-Detects

GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1

For such situations, GROS method tends to yield inflated values of UCLs and BTVs

For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates

Minimum Mean

Maximum Median

SD CV

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Adjusted Level of Significance (β)

Approximate Chi Square Value (N/A, α) Adjusted Chi Square Value (N/A, β)

   95% Gamma Approximate UCL (use when n>=50)    95% Gamma Adjusted UCL (use when n<50)



1431

1432

1433

1434

1435

1436

1437

1438

1439

1440

1441

1442

1443

1444

1445

1446

1447

1448

1449

1450

1451

1452

1453

1454

1455

1456

1457

1458

1459

1460

1461

1462

1463

1464

1465

1466

1467

1468

1469

1470

1471

1472

1473

1474

1475

1476

1477

1478

1479

1480

1481

1482

1483

1484

1485

A B C D E F G H I J K LE

      0.977

      0.762

      0.197

      0.396

      1.3       0.261

     0.0756      0.0579

      1.351       1.343

      1.343       1.358

    N/A    

      0.235     N/A    

     0.0848     N/A    

     0.0335

      1.068   -0.00549

      0.389       0.421

      1.328       1.548

      1.35       1.34

      8       8

      5       3

      5       3

     0.0444      0.0393

      0.574      0.0401

     0.0435      37.5%

      0.219       0.209

      0.141       0.952

      1.729       3.2

    -1.863       0.939

Lognormal GOF Test on Detected Observations Only

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Detected Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Detected Data appear Lognormal at 5% Significance Level

Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects

Mean in Original Scale Mean in Log Scale

SD in Original Scale SD in Log Scale

   95% t UCL (assumes normality of ROS data)    95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL    95% Bootstrap t UCL

   95% H-UCL (Log ROS)

UCLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distributed

KM Mean (logged)    95% H-UCL (KM -Log)

KM SD (logged)    95% Critical H Value (KM-Log)

KM Standard Error of Mean (logged)

DL/2 Statistics

DL/2 Normal DL/2 Log-Transformed

Mean in Original Scale Mean in Log Scale

SD in Original Scale SD in Log Scale

   95% t UCL (Assumes normality)    95% H-Stat UCL

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics

Detected Data appear Normal Distributed at 5% Significance Level

Suggested UCL to Use

95% KM (t) UCL 95% KM (Percentile Bootstrap) UCL

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

Phenanthrene

General Statistics

Total Number of Observations Number of Distinct Observations

Number of Detects Number of Non-Detects

Number of Distinct Detects Number of Distinct Non-Detects

Minimum Detect Minimum Non-Detect

Maximum Detect Maximum Non-Detect

Variance Detects Percent Non-Detects

Mean Detects SD Detects

Median Detects CV Detects

Skewness Detects Kurtosis Detects

Mean of Logged Detects SD of Logged Detects

Note: Sample size is small (e.g., <10), if data are collected using ISM approach, you should use

guidance provided in ITRC Tech Reg Guide on ISM (ITRC, 2012) to compute statistics of interest.

For example, you may want to use Chebyshev UCL to estimate EPC (ITRC, 2012).

Chebyshev UCL can be computed using the Nonparametric and All UCL Options of ProUCL 5.0
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1487

1488

1489

1490

1491

1492

1493

1494

1495

1496

1497

1498

1499

1500

1501

1502

1503

1504

1505

1506

1507

1508

1509

1510

1511

1512

1513

1514

1515

1516

1517

1518

1519

1520

1521

1522

1523

1524

1525

1526

1527

1528

1529

1530

1531

1532

1533

1534

1535

1536

1537

1538

1539

1540

A B C D E F G H I J K LE

      0.825

      0.762

      0.291

      0.396

      0.152      0.0677

      0.171       0.266

      0.28       0.253

      0.263       0.422

      0.355       0.447

      0.574       0.825

      0.252

      0.686

      0.197

      0.361

      1.598       0.772

      0.137       0.284

     15.98       7.724

      0.219       0.249

      0.784      12.55

      5.589       4.471

      0.34       0.426

     0.01       0.141

      0.574      0.0782

      0.191       1.36

      0.656       0.493

      0.214       0.285

     10.49       7.892

      0.141       0.2

     0.0195

      2.673       1.968

      0.415       0.564

      0.99

      0.762

      0.164

      0.396

Normal GOF Test on Detects Only

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Detected Data appear Normal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Detected Data appear Normal at 5% Significance Level

Detected Data appear Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs

Mean Standard Error of Mean

SD    95% KM (BCA) UCL

95% KM (t) UCL 95% KM (Percentile Bootstrap) UCL

   95% KM (z) UCL    95% KM Bootstrap t UCL

90% KM Chebyshev UCL 95% KM Chebyshev UCL

97.5% KM Chebyshev UCL 99% KM Chebyshev UCL

Gamma GOF Tests on Detected Observations Only

A-D Test Statistic Anderson-Darling GOF Test

5% A-D Critical Value Detected data appear Gamma Distributed at 5% Significance Level

K-S Test Statistic Kolmogrov-Smirnoff GOF

5% K-S Critical Value Detected data appear Gamma Distributed at 5% Significance Level

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Gamma Kaplan-Meier (KM) Statistics

k hat (KM) nu hat (KM)

Approximate Chi Square Value (12.55, α) Adjusted Chi Square Value (12.55, β)

   95% Gamma Approximate KM-UCL (use when n>=50)    95% Gamma Adjusted KM-UCL (use when n<50)

Gamma ROS Statistics using Imputed  Non-Detects

GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1

For such situations, GROS method tends to yield inflated values of UCLs and BTVs

For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates

Minimum Mean

Maximum Median

SD CV

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Adjusted Level of Significance (β)

Approximate Chi Square Value (7.89, α) Adjusted Chi Square Value (7.89, β)

   95% Gamma Approximate UCL (use when n>=50)    95% Gamma Adjusted UCL (use when n<50)

Lognormal GOF Test on Detected Observations Only

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Detected Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Detected Data appear Lognormal at 5% Significance Level



1541

1542

1543

1544

1545

1546

1547

1548

1549

1550

1551

1552

1553

1554

1555

1556

1557

1558

1559

1560

1561

1562

1563

1564

1565

1566

1567

1568

1569

1570

1571

1572

1573

1574

1575

1576

1577

1578

1579

1580

1581

1582

1583

1584

1585

1586

1587

1588

1589

1590

1591

1592

1593

1594

1595

A B C D E F G H I J K LE

      0.141     -2.828

      0.191       1.51

      0.269       0.254

      0.29       0.432

      2.806

    -2.378       0.462

      0.94       3.279

      0.371

      0.144     -2.633

      0.188       1.279

      0.271       1.206

      0.28       0.253

      8       8

      6       2

      6       2

     0.0174      0.0393

      0.98      0.0401

      0.125      25%

      0.288       0.354

      0.199       1.227

      2.011       4.367

    -1.906       1.377

      0.754

      0.788

      0.356

Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects

Mean in Original Scale Mean in Log Scale

SD in Original Scale SD in Log Scale

   95% t UCL (assumes normality of ROS data)    95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL    95% Bootstrap t UCL

   95% H-UCL (Log ROS)

UCLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distributed

KM Mean (logged)    95% H-UCL (KM -Log)

KM SD (logged)    95% Critical H Value (KM-Log)

KM Standard Error of Mean (logged)

DL/2 Statistics

DL/2 Normal DL/2 Log-Transformed

Mean in Original Scale Mean in Log Scale

SD in Original Scale SD in Log Scale

   95% t UCL (Assumes normality)    95% H-Stat UCL

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics

Detected Data appear Normal Distributed at 5% Significance Level

Suggested UCL to Use

95% KM (t) UCL 95% KM (Percentile Bootstrap) UCL

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

Pyrene

General Statistics

Total Number of Observations Number of Distinct Observations

Number of Detects Number of Non-Detects

Number of Distinct Detects Number of Distinct Non-Detects

Minimum Detect Minimum Non-Detect

Maximum Detect Maximum Non-Detect

Variance Detects Percent Non-Detects

Mean Detects SD Detects

Median Detects CV Detects

Skewness Detects Kurtosis Detects

Mean of Logged Detects SD of Logged Detects

Note: Sample size is small (e.g., <10), if data are collected using ISM approach, you should use

guidance provided in ITRC Tech Reg Guide on ISM (ITRC, 2012) to compute statistics of interest.

For example, you may want to use Chebyshev UCL to estimate EPC (ITRC, 2012).

Chebyshev UCL can be computed using the Nonparametric and All UCL Options of ProUCL 5.0

Normal GOF Test on Detects Only

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Detected Data Not Normal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test
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1598

1599

1600

1601

1602

1603

1604

1605

1606

1607

1608

1609

1610

1611

1612

1613

1614

1615

1616

1617

1618

1619

1620

1621

1622

1623

1624

1625

1626

1627

1628

1629

1630

1631

1632

1633

1634

1635

1636

1637

1638

1639

1640

1641

1642

1643

1644

1645

1646

1647

1648

1649

1650

A B C D E F G H I J K LE
      0.362

      0.221       0.117

      0.303       0.427

      0.443       0.424

      0.414       0.753

      0.573       0.732

      0.954       1.389

      0.241

      0.718

      0.218

      0.342

      0.885       0.554

      0.326       0.521

     10.62       6.643

      0.288       0.387

      0.529       8.468

      3.009       2.248

      0.621       0.831

     0.01       0.219

      0.98       0.101

      0.325       1.488

      0.585       0.449

      0.374       0.487

      9.356       7.181

      0.219       0.326

     0.0195

      2.27       1.637

      0.692       0.959

      0.975

      0.788

      0.168

      0.362

      0.22     -2.452

      0.324       1.542

5% Lilliefors Critical Value Detected Data appear Normal at 5% Significance Level

Detected Data appear Approximate Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs

Mean Standard Error of Mean

SD    95% KM (BCA) UCL

95% KM (t) UCL 95% KM (Percentile Bootstrap) UCL

   95% KM (z) UCL    95% KM Bootstrap t UCL

90% KM Chebyshev UCL 95% KM Chebyshev UCL

97.5% KM Chebyshev UCL 99% KM Chebyshev UCL

Gamma GOF Tests on Detected Observations Only

A-D Test Statistic Anderson-Darling GOF Test

5% A-D Critical Value Detected data appear Gamma Distributed at 5% Significance Level

K-S Test Statistic Kolmogrov-Smirnoff GOF

5% K-S Critical Value Detected data appear Gamma Distributed at 5% Significance Level

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Gamma Kaplan-Meier (KM) Statistics

k hat (KM) nu hat (KM)

Approximate Chi Square Value (8.47, α) Adjusted Chi Square Value (8.47, β)

   95% Gamma Approximate KM-UCL (use when n>=50)    95% Gamma Adjusted KM-UCL (use when n<50)

Gamma ROS Statistics using Imputed  Non-Detects

GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1

For such situations, GROS method tends to yield inflated values of UCLs and BTVs

For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates

Minimum Mean

Maximum Median

SD CV

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Adjusted Level of Significance (β)

Approximate Chi Square Value (7.18, α) Adjusted Chi Square Value (7.18, β)

   95% Gamma Approximate UCL (use when n>=50)    95% Gamma Adjusted UCL (use when n<50)

Lognormal GOF Test on Detected Observations Only

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Detected Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Detected Data appear Lognormal at 5% Significance Level

Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects

Mean in Original Scale Mean in Log Scale

SD in Original Scale SD in Log Scale
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1652

1653

1654

1655

1656

1657

1658

1659

1660

1661

1662

1663

1664

1665

1666

1667

1668

1669

1670

1671

1672

1673

1674

1675

1676

1677

1678

1679

1680

1681

1682

1683

1684

1685

1686

1687

1688

1689

1690

1691

1692

1693

1694

1695

1696

1697

1698

1699

1700

1701

1702

1703

1704

1705

A B C D E F G H I J K LE
      0.438       0.415

      0.486       0.76

      4.795

    -2.442       2.844

      1.431       4.553

      0.554

      0.221     -2.409

      0.324       1.491

      0.438       3.902

      0.443       0.424

      8       8

      7       1

      7       1

     20.3      14.5

     50.3      14.5

   112.2      12.5%

     35.87      10.59

     34       0.295

     0.0751     -0.825

      3.54       0.312

      0.964

      0.803

      0.15

      0.335

     33.2       4.422

   95% t UCL (assumes normality of ROS data)    95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL    95% Bootstrap t UCL

   95% H-UCL (Log ROS)

UCLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distributed

KM Mean (logged)    95% H-UCL (KM -Log)

KM SD (logged)    95% Critical H Value (KM-Log)

KM Standard Error of Mean (logged)

DL/2 Statistics

DL/2 Normal DL/2 Log-Transformed

Mean in Original Scale Mean in Log Scale

SD in Original Scale SD in Log Scale

   95% t UCL (Assumes normality)    95% H-Stat UCL

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics

Detected Data appear Approximate Normal Distributed at 5% Significance Level

Suggested UCL to Use

95% KM (t) UCL 95% KM (Percentile Bootstrap) UCL

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

Zinc

General Statistics

Total Number of Observations Number of Distinct Observations

Number of Detects Number of Non-Detects

Number of Distinct Detects Number of Distinct Non-Detects

Minimum Detect Minimum Non-Detect

Maximum Detect Maximum Non-Detect

Variance Detects Percent Non-Detects

Mean Detects SD Detects

Median Detects CV Detects

Skewness Detects Kurtosis Detects

Mean of Logged Detects SD of Logged Detects

Note: Sample size is small (e.g., <10), if data are collected using ISM approach, you should use

guidance provided in ITRC Tech Reg Guide on ISM (ITRC, 2012) to compute statistics of interest.

For example, you may want to use Chebyshev UCL to estimate EPC (ITRC, 2012).

Chebyshev UCL can be computed using the Nonparametric and All UCL Options of ProUCL 5.0

Normal GOF Test on Detects Only

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Detected Data appear Normal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Detected Data appear Normal at 5% Significance Level

Detected Data appear Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs

Mean Standard Error of Mean
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1714

1715
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1717

1718

1719

1720

1721

1722

1723

1724

1725

1726

1727

1728

1729

1730

1731

1732

1733

1734

1735

1736

1737

1738

1739

1740

1741

1742

1743

1744

1745

1746

1747

1748

1749

1750

1751

1752

1753

1754

1755

1756

1757

1758

1759

1760

A B C D E F G H I J K LE
     11.58      39.78

     41.58      39.83

     40.47      41.23

     46.47      52.48

     60.82      77.2

      0.209

      0.708

      0.158

      0.312

     12.66       7.327

      2.834       4.896

   177.2    102.6

     35.87      13.25

      8.22    131.5

   106    100.2

     41.18      43.56

     13.23      33.04

     50.3      32.35

     12.66       0.383

      6.611       4.215

      4.998       7.839

   105.8      67.44

     33.04      16.09

     0.0195

     49.54      45.68

     44.98      48.78

      0.958

      0.803

      0.151

      0.335

     33.38       3.444

     12.07       0.397

     41.47      39.8

     39.35      41.75

     47.05

SD    95% KM (BCA) UCL

95% KM (t) UCL 95% KM (Percentile Bootstrap) UCL

   95% KM (z) UCL    95% KM Bootstrap t UCL

90% KM Chebyshev UCL 95% KM Chebyshev UCL

97.5% KM Chebyshev UCL 99% KM Chebyshev UCL

Gamma GOF Tests on Detected Observations Only

A-D Test Statistic Anderson-Darling GOF Test

5% A-D Critical Value Detected data appear Gamma Distributed at 5% Significance Level

K-S Test Statistic Kolmogrov-Smirnoff GOF

5% K-S Critical Value Detected data appear Gamma Distributed at 5% Significance Level

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Gamma Kaplan-Meier (KM) Statistics

k hat (KM) nu hat (KM)

Approximate Chi Square Value (131.52, α) Adjusted Chi Square Value (131.52, β)

   95% Gamma Approximate KM-UCL (use when n>=50)    95% Gamma Adjusted KM-UCL (use when n<50)

Gamma ROS Statistics using Imputed  Non-Detects

GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1

For such situations, GROS method tends to yield inflated values of UCLs and BTVs

For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates

Minimum Mean

Maximum Median

SD CV

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Adjusted Level of Significance (β)

Approximate Chi Square Value (67.44, α) Adjusted Chi Square Value (67.44, β)

   95% Gamma Approximate UCL (use when n>=50)    95% Gamma Adjusted UCL (use when n<50)

Lognormal GOF Test on Detected Observations Only

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Detected Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Detected Data appear Lognormal at 5% Significance Level

Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects

Mean in Original Scale Mean in Log Scale

SD in Original Scale SD in Log Scale

   95% t UCL (assumes normality of ROS data)    95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL    95% Bootstrap t UCL

   95% H-UCL (Log ROS)

UCLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distributed
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      3.432      46.27

      0.394       2.186

      0.15

     32.29       3.345

     14.09       0.622

     41.73      63.11

     41.58      39.83

KM Mean (logged)    95% H-UCL (KM -Log)

KM SD (logged)    95% Critical H Value (KM-Log)

KM Standard Error of Mean (logged)

DL/2 Statistics

DL/2 Normal DL/2 Log-Transformed

Mean in Original Scale Mean in Log Scale

SD in Original Scale SD in Log Scale

   95% t UCL (Assumes normality)    95% H-Stat UCL

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics

Detected Data appear Normal Distributed at 5% Significance Level

Suggested UCL to Use

95% KM (t) UCL 95% KM (Percentile Bootstrap) UCL

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.
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     15      15

      0

  2280   6104

 12700   6020

  2623    677.3

      0.43       1.019

      0.945

      0.881

      0.128

      0.229

  7297   7409

  7327

      0.105

      0.738

     0.0741

      0.222

      6.034       4.872

  1012   1253

   181    146.1

  6104   2766

   119.2

     0.0324    116.2

  7483   7676

      0.993

      0.881

     0.0986

      0.229

UCL Statistics for Data Sets with Non-Detects

User Selected Options

Date/Time of Computation   2/5/2015 10:59:56 AM

From File   ProUCLinput_LWTL_0-1.xls

Full Precision   OFF

Confidence Coefficient   95%

Number of Bootstrap Operations   2000

Aluminum

General Statistics

Total Number of Observations Number of Distinct Observations

Number of Missing Observations

Minimum Mean

Maximum Median

SD Std. Error of Mean

Coefficient of Variation Skewness

Normal GOF Test

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Data appear Normal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Data appear Normal at 5% Significance Level

Data appear Normal at 5% Significance Level

Assuming Normal Distribution

   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL    95% Adjusted-CLT UCL (Chen-1995)

   95% Modified-t UCL (Johnson-1978)

Gamma GOF Test

A-D Test Statistic Anderson-Darling Gamma GOF Test

5% A-D Critical Value Detected data appear Gamma Distributed at 5% Significance Level

K-S Test Statistic Kolmogrov-Smirnoff Gamma GOF Test

5% K-S Critical Value Detected data appear Gamma Distributed at 5% Significance Level

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Approximate Chi Square Value (0.05)

Adjusted Level of Significance Adjusted Chi Square Value

Assuming Gamma Distribution

   95% Approximate Gamma UCL (use when n>=50))    95% Adjusted Gamma UCL (use when n<50)

Lognormal GOF Test

Shapiro Wilk Test Statistic Shapiro Wilk Lognormal GOF Test

5% Shapiro Wilk Critical Value Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic Lilliefors Lognormal GOF Test

5% Lilliefors Critical Value Data appear Lognormal at 5% Significance Level
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      7.732       8.632

      9.449       0.434

  7767   8221

  9173  10496

 13093

  7218   7297

  7191   7592

  7830   7246

  7387

  8136   9056

 10334  12843

  7297

     15      13

      6       9

      6       7

     0.053      0.0363

      0.481       0.45

     0.0284      60%

      0.138       0.168

     0.0725       1.219

      2.415       5.868

    -2.358       0.819

      0.571

      0.788

      0.448

      0.362

     0.0881      0.0306

      0.107       0.148

      0.142       0.142

Data appear Lognormal at 5% Significance Level

Lognormal Statistics

Minimum of Logged Data Mean of logged Data

Maximum of Logged Data SD of logged Data

Assuming Lognormal Distribution

   95% H-UCL    90% Chebyshev (MVUE) UCL

   95% Chebyshev (MVUE) UCL  97.5% Chebyshev (MVUE) UCL

   99% Chebyshev (MVUE) UCL

Nonparametric Distribution Free UCL Statistics

Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

   95% CLT UCL    95% Jackknife UCL

   95% Standard Bootstrap UCL    95% Bootstrap-t UCL

   95% Hall's Bootstrap UCL    95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL

   90% Chebyshev(Mean, Sd) UCL    95% Chebyshev(Mean, Sd) UCL

 97.5% Chebyshev(Mean, Sd) UCL    99% Chebyshev(Mean, Sd) UCL

Suggested UCL to Use

95% Student's-t UCL

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

For additional insight the user may want to consult a statistician.

Anthracene

General Statistics

Total Number of Observations Number of Distinct Observations

Number of Detects Number of Non-Detects

Number of Distinct Detects Number of Distinct Non-Detects

Minimum Detect Minimum Non-Detect

Maximum Detect Maximum Non-Detect

Variance Detects Percent Non-Detects

Mean Detects SD Detects

Median Detects CV Detects

Skewness Detects Kurtosis Detects

Mean of Logged Detects SD of Logged Detects

Normal GOF Test on Detects Only

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Detected Data Not Normal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Detected Data Not Normal at 5% Significance Level

Detected Data Not Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs

Mean Standard Error of Mean

SD    95% KM (BCA) UCL

95% KM (t) UCL 95% KM (Percentile Bootstrap) UCL
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A B C D E F G H I J K L
      0.138       0.269

      0.18       0.221

      0.279       0.392

      1.122

      0.708

      0.416

      0.338

      1.465       0.844

     0.0943       0.164

     17.58      10.12

      0.138       0.15

      0.684      20.53

     11.24      10.4

      0.161       0.174

     0.01      0.0727

      0.481      0.053

      0.117       1.607

      0.896       0.762

     0.0811      0.0955

     26.89      22.85

     0.0727      0.0833

     0.0324

     12.98      12.07

      0.128       0.138

      0.712

      0.788

      0.363

      0.362

     0.0825     -2.867

      0.112       0.765

      0.134       0.139

      0.172       0.274

      0.124

      0.135     -2.347

   95% KM (z) UCL    95% KM Bootstrap t UCL

90% KM Chebyshev UCL 95% KM Chebyshev UCL

97.5% KM Chebyshev UCL 99% KM Chebyshev UCL

Gamma GOF Tests on Detected Observations Only

A-D Test Statistic Anderson-Darling GOF Test

5% A-D Critical Value Detected Data Not Gamma Distributed at 5% Significance Level

K-S Test Statistic Kolmogrov-Smirnoff GOF

5% K-S Critical Value Detected Data Not Gamma Distributed at 5% Significance Level

Detected Data Not Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Gamma Kaplan-Meier (KM) Statistics

k hat (KM) nu hat (KM)

Approximate Chi Square Value (20.53, α) Adjusted Chi Square Value (20.53, β)

   95% Gamma Approximate KM-UCL (use when n>=50)    95% Gamma Adjusted KM-UCL (use when n<50)

Gamma ROS Statistics using Imputed  Non-Detects

GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1

For such situations, GROS method tends to yield inflated values of UCLs and BTVs

For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates

Minimum Mean

Maximum Median

SD CV

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Adjusted Level of Significance (β)

Approximate Chi Square Value (22.85, α) Adjusted Chi Square Value (22.85, β)

   95% Gamma Approximate UCL (use when n>=50)    95% Gamma Adjusted UCL (use when n<50)

Lognormal GOF Test on Detected Observations Only

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Detected Data Not Lognormal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Detected Data Not Lognormal at 5% Significance Level

Detected Data Not Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects

Mean in Original Scale Mean in Log Scale

SD in Original Scale SD in Log Scale

   95% t UCL (assumes normality of ROS data)    95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL    95% Bootstrap t UCL

   95% H-UCL (Log ROS)

DL/2 Statistics

DL/2 Normal DL/2 Log-Transformed

Mean in Original Scale Mean in Log Scale
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A B C D E F G H I J K L
      0.119       0.904

      0.189       0.269

      0.142       0.142

     15      14

      0

      0.658       2.263

      5.25       2.1

      1.406       0.363

      0.621       1.032

      0.883

      0.881

      0.194

      0.229

      2.902       2.963

      2.918

      0.368

      0.745

      0.126

      0.223

      2.824       2.304

      0.801       0.982

     84.72      69.11

      2.263       1.491

     50.97

     0.0324      49.06

      3.068       3.188

SD in Original Scale SD in Log Scale

   95% t UCL (Assumes normality)    95% H-Stat UCL

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics

Data do not follow a Discernible Distribution at 5% Significance Level

Suggested UCL to Use

95% KM (t) UCL 95% KM (% Bootstrap) UCL

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

Arsenic

General Statistics

Total Number of Observations Number of Distinct Observations

Number of Missing Observations

Minimum Mean

Maximum Median

SD Std. Error of Mean

Coefficient of Variation Skewness

Normal GOF Test

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Data appear Normal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Data appear Normal at 5% Significance Level

Data appear Normal at 5% Significance Level

Assuming Normal Distribution

   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL    95% Adjusted-CLT UCL (Chen-1995)

   95% Modified-t UCL (Johnson-1978)

Gamma GOF Test

A-D Test Statistic Anderson-Darling Gamma GOF Test

5% A-D Critical Value Detected data appear Gamma Distributed at 5% Significance Level

K-S Test Statistic Kolmogrov-Smirnoff Gamma GOF Test

5% K-S Critical Value Detected data appear Gamma Distributed at 5% Significance Level

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Approximate Chi Square Value (0.05)

Adjusted Level of Significance Adjusted Chi Square Value

Assuming Gamma Distribution

   95% Approximate Gamma UCL (use when n>=50))    95% Adjusted Gamma UCL (use when n<50)
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A B C D E F G H I J K L

      0.934

      0.881

      0.145

      0.229

    -0.419       0.629

      1.658       0.655

      3.446       3.502

      4.053       4.818

      6.319

      2.86       2.902

      2.836       3.076

      3.316       2.83

      2.901

      3.352       3.845

      4.53       5.876

      2.902

     15      15

      0

     40.7    103.4

   231      90.6

     43.74      11.29

      0.423       1.729

      0.848

      0.881

      0.228

      0.229

Lognormal GOF Test

Shapiro Wilk Test Statistic Shapiro Wilk Lognormal GOF Test

5% Shapiro Wilk Critical Value Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic Lilliefors Lognormal GOF Test

5% Lilliefors Critical Value Data appear Lognormal at 5% Significance Level

Data appear Lognormal at 5% Significance Level

Lognormal Statistics

Minimum of Logged Data Mean of logged Data

Maximum of Logged Data SD of logged Data

Assuming Lognormal Distribution

   95% H-UCL    90% Chebyshev (MVUE) UCL

   95% Chebyshev (MVUE) UCL  97.5% Chebyshev (MVUE) UCL

   99% Chebyshev (MVUE) UCL

Nonparametric Distribution Free UCL Statistics

Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

   95% CLT UCL    95% Jackknife UCL

   95% Standard Bootstrap UCL    95% Bootstrap-t UCL

   95% Hall's Bootstrap UCL    95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL

   90% Chebyshev(Mean, Sd) UCL    95% Chebyshev(Mean, Sd) UCL

 97.5% Chebyshev(Mean, Sd) UCL    99% Chebyshev(Mean, Sd) UCL

Suggested UCL to Use

95% Student's-t UCL

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

For additional insight the user may want to consult a statistician.

Barium

General Statistics

Total Number of Observations Number of Distinct Observations

Number of Missing Observations

Minimum Mean

Maximum Median

SD Std. Error of Mean

Coefficient of Variation Skewness

Normal GOF Test

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Data Not Normal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Data appear Normal at 5% Significance Level

Data appear Approximate Normal at 5% Significance Level

Assuming Normal Distribution
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   123.3    127.4

   124.2

      0.46

      0.738

      0.174

      0.222

      6.921       5.581

     14.94      18.53

   207.6    167.4

   103.4      43.78

   138.5

     0.0324    135.3

   125    128

      0.949

      0.881

      0.161

      0.229

      3.706       4.565

      5.442       0.397

   128    135.8

   150.4    170.8

   210.8

   122    123.3

   121.2    132

   220.9    123.1

   130.7

   137.3    152.7

   174    215.8

   123.3

   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL    95% Adjusted-CLT UCL (Chen-1995)

   95% Modified-t UCL (Johnson-1978)

Gamma GOF Test

A-D Test Statistic Anderson-Darling Gamma GOF Test

5% A-D Critical Value Detected data appear Gamma Distributed at 5% Significance Level

K-S Test Statistic Kolmogrov-Smirnoff Gamma GOF Test

5% K-S Critical Value Detected data appear Gamma Distributed at 5% Significance Level

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Approximate Chi Square Value (0.05)

Adjusted Level of Significance Adjusted Chi Square Value

Assuming Gamma Distribution

   95% Approximate Gamma UCL (use when n>=50))    95% Adjusted Gamma UCL (use when n<50)

Lognormal GOF Test

Shapiro Wilk Test Statistic Shapiro Wilk Lognormal GOF Test

5% Shapiro Wilk Critical Value Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic Lilliefors Lognormal GOF Test

5% Lilliefors Critical Value Data appear Lognormal at 5% Significance Level

Data appear Lognormal at 5% Significance Level

Lognormal Statistics

Minimum of Logged Data Mean of logged Data

Maximum of Logged Data SD of logged Data

Assuming Lognormal Distribution

   95% H-UCL    90% Chebyshev (MVUE) UCL

   95% Chebyshev (MVUE) UCL  97.5% Chebyshev (MVUE) UCL

   99% Chebyshev (MVUE) UCL

Nonparametric Distribution Free UCL Statistics

Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

   95% CLT UCL    95% Jackknife UCL

   95% Standard Bootstrap UCL    95% Bootstrap-t UCL

   95% Hall's Bootstrap UCL    95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL

   90% Chebyshev(Mean, Sd) UCL    95% Chebyshev(Mean, Sd) UCL

 97.5% Chebyshev(Mean, Sd) UCL    99% Chebyshev(Mean, Sd) UCL

Suggested UCL to Use

95% Student's-t UCL

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.
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     15      12

      6       9

      5       7

      0.14      0.0363

      1.25       0.45

      0.175      60%

      0.403       0.419

      0.275       1.038

      2.35       5.642

    -1.201       0.749

      0.621

      0.788

      0.449

      0.362

      0.227      0.0854

      0.291       0.373

      0.377       0.379

      0.367       0.468

      0.483       0.599

      0.76       1.077

      0.891

      0.705

      0.418

      0.336

      1.854       1.038

      0.218       0.389

     22.25      12.46

      0.403       0.396

      0.609      18.28

      9.592       8.825

      0.432       0.47

     0.01       0.191

For additional insight the user may want to consult a statistician.

Benzo(a)anthracene

General Statistics

Total Number of Observations Number of Distinct Observations

Number of Detects Number of Non-Detects

Number of Distinct Detects Number of Distinct Non-Detects

Minimum Detect Minimum Non-Detect

Maximum Detect Maximum Non-Detect

Variance Detects Percent Non-Detects

Mean Detects SD Detects

Median Detects CV Detects

Skewness Detects Kurtosis Detects

Mean of Logged Detects SD of Logged Detects

Normal GOF Test on Detects Only

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Detected Data Not Normal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Detected Data Not Normal at 5% Significance Level

Detected Data Not Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs

Mean Standard Error of Mean

SD    95% KM (BCA) UCL

95% KM (t) UCL 95% KM (Percentile Bootstrap) UCL

   95% KM (z) UCL    95% KM Bootstrap t UCL

90% KM Chebyshev UCL 95% KM Chebyshev UCL

97.5% KM Chebyshev UCL 99% KM Chebyshev UCL

Gamma GOF Tests on Detected Observations Only

A-D Test Statistic Anderson-Darling GOF Test

5% A-D Critical Value Detected Data Not Gamma Distributed at 5% Significance Level

K-S Test Statistic Kolmogrov-Smirnoff GOF

5% K-S Critical Value Detected Data Not Gamma Distributed at 5% Significance Level

Detected Data Not Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Gamma Kaplan-Meier (KM) Statistics

k hat (KM) nu hat (KM)

Approximate Chi Square Value (18.28, α) Adjusted Chi Square Value (18.28, β)

   95% Gamma Approximate KM-UCL (use when n>=50)    95% Gamma Adjusted KM-UCL (use when n<50)

Gamma ROS Statistics using Imputed  Non-Detects

GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1

For such situations, GROS method tends to yield inflated values of UCLs and BTVs

For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates

Minimum Mean
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391

392

393

394

395

396
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399

400

401

402

403

404

405

406

407

408

409

410

411

412

413

414

415

416

417

418

419

420

421

422

423

424

425

426

427

428

429

430

431

432

433

434

435

436

437

438

439

440

A B C D E F G H I J K L
      1.25       0.14

      0.313       1.641

      0.548       0.483

      0.348       0.395

     16.45      14.49

      0.191       0.274

     0.0324

      6.909       6.274

      0.4       0.441

      0.809

      0.788

      0.371

      0.362

      0.227     -1.875

      0.294       0.814

      0.361       0.362

      0.451       0.614

      0.365

    -2.038       0.499

      1.05       2.824

      0.372

      0.241     -1.884

      0.292       1.054

      0.374       0.587

      0.377       0.379

     15      13

      6       9

      6       7

      0.12      0.0363

      1.08       0.45

Maximum Median

SD CV

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Adjusted Level of Significance (β)

Approximate Chi Square Value (14.49, α) Adjusted Chi Square Value (14.49, β)

   95% Gamma Approximate UCL (use when n>=50)    95% Gamma Adjusted UCL (use when n<50)

Lognormal GOF Test on Detected Observations Only

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Detected Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Detected Data Not Lognormal at 5% Significance Level

Detected Data appear Approximate Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects

Mean in Original Scale Mean in Log Scale

SD in Original Scale SD in Log Scale

   95% t UCL (assumes normality of ROS data)    95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL    95% Bootstrap t UCL

   95% H-UCL (Log ROS)

UCLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distributed

KM Mean (logged)    95% H-UCL (KM -Log)

KM SD (logged)    95% Critical H Value (KM-Log)

KM Standard Error of Mean (logged)

DL/2 Statistics

DL/2 Normal DL/2 Log-Transformed

Mean in Original Scale Mean in Log Scale

SD in Original Scale SD in Log Scale

   95% t UCL (Assumes normality)    95% H-Stat UCL

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics

Detected Data appear Approximate Lognormal Distributed at 5% Significance Level

Suggested UCL to Use

95% KM (t) UCL 95% KM (% Bootstrap) UCL

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

Benzo(a)pyrene

General Statistics

Total Number of Observations Number of Distinct Observations

Number of Detects Number of Non-Detects

Number of Distinct Detects Number of Distinct Non-Detects

Minimum Detect Minimum Non-Detect

Maximum Detect Maximum Non-Detect
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465

466

467

468

469
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471

472

473

474

475

476

477

478

479

480

481

482

483

484

485

486

487

488

489

490

491

492

493

494

495

A B C D E F G H I J K L
      0.128      60%

      0.36       0.357

      0.255       0.993

      2.304       5.483

    -1.3       0.742

      0.648

      0.788

      0.433

      0.362

      0.205      0.0741

      0.251       0.343

      0.335       0.331

      0.327       0.405

      0.427       0.528

      0.668       0.942

      0.763

      0.705

      0.388

      0.336

      1.946       1.084

      0.185       0.332

     23.35      13.01

      0.36       0.346

      0.664      19.93

     10.8       9.981

      0.378       0.409

     0.01       0.172

      1.08       0.12

      0.271       1.573

      0.579       0.508

      0.297       0.339

     17.38      15.24

      0.172       0.242

     0.0324

      7.429       6.767

      0.353       0.388

Variance Detects Percent Non-Detects

Mean Detects SD Detects

Median Detects CV Detects

Skewness Detects Kurtosis Detects

Mean of Logged Detects SD of Logged Detects

Normal GOF Test on Detects Only

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Detected Data Not Normal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Detected Data Not Normal at 5% Significance Level

Detected Data Not Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs

Mean Standard Error of Mean

SD    95% KM (BCA) UCL

95% KM (t) UCL 95% KM (Percentile Bootstrap) UCL

   95% KM (z) UCL    95% KM Bootstrap t UCL

90% KM Chebyshev UCL 95% KM Chebyshev UCL

97.5% KM Chebyshev UCL 99% KM Chebyshev UCL

Gamma GOF Tests on Detected Observations Only

A-D Test Statistic Anderson-Darling GOF Test

5% A-D Critical Value Detected Data Not Gamma Distributed at 5% Significance Level

K-S Test Statistic Kolmogrov-Smirnoff GOF

5% K-S Critical Value Detected Data Not Gamma Distributed at 5% Significance Level

Detected Data Not Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Gamma Kaplan-Meier (KM) Statistics

k hat (KM) nu hat (KM)

Approximate Chi Square Value (19.93, α) Adjusted Chi Square Value (19.93, β)

   95% Gamma Approximate KM-UCL (use when n>=50)    95% Gamma Adjusted KM-UCL (use when n<50)

Gamma ROS Statistics using Imputed  Non-Detects

GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1

For such situations, GROS method tends to yield inflated values of UCLs and BTVs

For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates

Minimum Mean

Maximum Median

SD CV

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Adjusted Level of Significance (β)

Approximate Chi Square Value (15.24, α) Adjusted Chi Square Value (15.24, β)

   95% Gamma Approximate UCL (use when n>=50)    95% Gamma Adjusted UCL (use when n<50)
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517
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523
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525

526

527

528

529

530

531

532

533

534

535

536

537

538

539

540

541

542

543

544

545

546

547

548

549

550

A B C D E F G H I J K L

      0.851

      0.788

      0.338

      0.362

      0.203     -1.978

      0.254       0.815

      0.319       0.316

      0.388       0.513

      0.33

    -2.105       0.427

      1.009       2.759

      0.354

      0.224     -1.924

      0.251       1.025

      0.338       0.53

      0.335       0.331

     15      13

      7       8

      7       6

      0.13      0.0363

      2.94       0.45

      1.041      53.33%

      0.638       1.02

      0.25       1.6

      2.591       6.773

    -1.087       1.032

      0.544

      0.803

      0.429

Lognormal GOF Test on Detected Observations Only

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Detected Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Detected Data appear Lognormal at 5% Significance Level

Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects

Mean in Original Scale Mean in Log Scale

SD in Original Scale SD in Log Scale

   95% t UCL (assumes normality of ROS data)    95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL    95% Bootstrap t UCL

   95% H-UCL (Log ROS)

UCLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distributed

KM Mean (logged)    95% H-UCL (KM -Log)

KM SD (logged)    95% Critical H Value (KM-Log)

KM Standard Error of Mean (logged)

DL/2 Statistics

DL/2 Normal DL/2 Log-Transformed

Mean in Original Scale Mean in Log Scale

SD in Original Scale SD in Log Scale

   95% t UCL (Assumes normality)    95% H-Stat UCL

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics

Detected Data appear Lognormal Distributed at 5% Significance Level

Suggested UCL to Use

95% KM (t) UCL 95% KM (% Bootstrap) UCL

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

Benzo(b)fluoranthene

General Statistics

Total Number of Observations Number of Distinct Observations

Number of Detects Number of Non-Detects

Number of Distinct Detects Number of Distinct Non-Detects

Minimum Detect Minimum Non-Detect

Maximum Detect Maximum Non-Detect

Variance Detects Percent Non-Detects

Mean Detects SD Detects

Median Detects CV Detects

Skewness Detects Kurtosis Detects

Mean of Logged Detects SD of Logged Detects

Normal GOF Test on Detects Only

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Detected Data Not Normal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test
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592

593

594

595

596

597

598

599

600

601

602

603

604

605

A B C D E F G H I J K L
      0.335

      0.357       0.196

      0.7       0.74

      0.703       0.732

      0.68       1.655

      0.946       1.213

      1.583       2.309

      1.091

      0.73

      0.341

      0.321

      0.915       0.618

      0.697       1.031

     12.81       8.656

      0.638       0.811

      0.261       7.821

      2.632       2.275

      1.062       1.228

     0.01       0.316

      2.94       0.105

      0.738       2.338

      0.434       0.392

      0.727       0.806

     13.02      11.75

      0.316       0.504

     0.0324

      5.062       4.533

      0.732       0.818

      0.801

      0.803

      0.286

      0.335

      0.351     -1.828

      0.725       1.086

5% Lilliefors Critical Value Detected Data Not Normal at 5% Significance Level

Detected Data Not Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs

Mean Standard Error of Mean

SD 95% KM (BCA) UCL

   95% KM (t) UCL    95% KM (Percentile Bootstrap) UCL

   95% KM (z) UCL    95% KM Bootstrap t UCL

90% KM Chebyshev UCL 95% KM Chebyshev UCL

97.5% KM Chebyshev UCL 99% KM Chebyshev UCL

Gamma GOF Tests on Detected Observations Only

A-D Test Statistic Anderson-Darling GOF Test

5% A-D Critical Value Detected Data Not Gamma Distributed at 5% Significance Level

K-S Test Statistic Kolmogrov-Smirnoff GOF

5% K-S Critical Value Detected Data Not Gamma Distributed at 5% Significance Level

Detected Data Not Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Gamma Kaplan-Meier (KM) Statistics

k hat (KM) nu hat (KM)

Approximate Chi Square Value (7.82, α) Adjusted Chi Square Value (7.82, β)

   95% Gamma Approximate KM-UCL (use when n>=50)    95% Gamma Adjusted KM-UCL (use when n<50)

Gamma ROS Statistics using Imputed  Non-Detects

GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1

For such situations, GROS method tends to yield inflated values of UCLs and BTVs

For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates

Minimum Mean

Maximum Median

SD CV

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Adjusted Level of Significance (β)

Approximate Chi Square Value (11.75, α) Adjusted Chi Square Value (11.75, β)

   95% Gamma Approximate UCL (use when n>=50)    95% Gamma Adjusted UCL (use when n<50)

Lognormal GOF Test on Detected Observations Only

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Detected Data Not Lognormal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Detected Data appear Lognormal at 5% Significance Level

Detected Data appear Approximate Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects

Mean in Original Scale Mean in Log Scale

SD in Original Scale SD in Log Scale
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A B C D E F G H I J K L
      0.681       0.715

      0.926       2.266

      0.669

    -1.868       0.773

      1.163       3.011

      0.376

      0.373     -1.739

      0.718       1.195

      0.699       0.954

      0.74

     15      12

      6       9

      5       7

     0.07      0.0363

      0.569       0.45

     0.0353      60%

      0.188       0.188

      0.12       0.999

      2.364       5.694

    -1.94       0.714

      0.614

      0.788

      0.434

      0.362

      0.122      0.037

      0.125       0.184

      0.188       0.183

      0.183       0.23

      0.233       0.284

      0.354       0.491

   95% t UCL (assumes normality of ROS data)    95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL    95% Bootstrap t UCL

   95% H-UCL (Log ROS)

UCLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distributed

KM Mean (logged)    95% H-UCL (KM -Log)

KM SD (logged)    95% Critical H Value (KM-Log)

KM Standard Error of Mean (logged)

DL/2 Statistics

DL/2 Normal DL/2 Log-Transformed

Mean in Original Scale Mean in Log Scale

SD in Original Scale SD in Log Scale

   95% t UCL (Assumes normality)    95% H-Stat UCL

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics

Detected Data appear Approximate Lognormal Distributed at 5% Significance Level

Suggested UCL to Use

95% KM (BCA) UCL

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

Benzo(g,h,i)perylene

General Statistics

Total Number of Observations Number of Distinct Observations

Number of Detects Number of Non-Detects

Number of Distinct Detects Number of Distinct Non-Detects

Minimum Detect Minimum Non-Detect

Maximum Detect Maximum Non-Detect

Variance Detects Percent Non-Detects

Mean Detects SD Detects

Median Detects CV Detects

Skewness Detects Kurtosis Detects

Mean of Logged Detects SD of Logged Detects

Normal GOF Test on Detects Only

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Detected Data Not Normal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Detected Data Not Normal at 5% Significance Level

Detected Data Not Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs

Mean Standard Error of Mean

SD    95% KM (BCA) UCL

95% KM (t) UCL 95% KM (Percentile Bootstrap) UCL

   95% KM (z) UCL    95% KM Bootstrap t UCL

90% KM Chebyshev UCL 95% KM Chebyshev UCL

97.5% KM Chebyshev UCL 99% KM Chebyshev UCL
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      0.958

      0.704

      0.396

      0.336

      2.009       1.116

     0.0937       0.169

     24.11      13.39

      0.188       0.178

      0.952      28.57

     17.37      16.3

      0.201       0.214

     0.01       0.106

      0.569      0.07

      0.137       1.296

      0.952       0.806

      0.111       0.131

     28.55      24.18

      0.106       0.118

     0.0324

     13.98      13.03

      0.182       0.196

      0.786

      0.788

      0.348

      0.362

      0.12     -2.388

      0.128       0.671

      0.178       0.181

      0.217       0.281

      0.173

    -2.398       0.182

      0.713       2.323

      0.249

Gamma GOF Tests on Detected Observations Only

A-D Test Statistic Anderson-Darling GOF Test

5% A-D Critical Value Detected Data Not Gamma Distributed at 5% Significance Level

K-S Test Statistic Kolmogrov-Smirnoff GOF

5% K-S Critical Value Detected Data Not Gamma Distributed at 5% Significance Level

Detected Data Not Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Gamma Kaplan-Meier (KM) Statistics

k hat (KM) nu hat (KM)

Approximate Chi Square Value (28.57, α) Adjusted Chi Square Value (28.57, β)

   95% Gamma Approximate KM-UCL (use when n>=50)    95% Gamma Adjusted KM-UCL (use when n<50)

Gamma ROS Statistics using Imputed  Non-Detects

GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1

For such situations, GROS method tends to yield inflated values of UCLs and BTVs

For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates

Minimum Mean

Maximum Median

SD CV

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Adjusted Level of Significance (β)

Approximate Chi Square Value (24.18, α) Adjusted Chi Square Value (24.18, β)

   95% Gamma Approximate UCL (use when n>=50)    95% Gamma Adjusted UCL (use when n<50)

Lognormal GOF Test on Detected Observations Only

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Detected Data Not Lognormal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Detected Data appear Lognormal at 5% Significance Level

Detected Data appear Approximate Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects

Mean in Original Scale Mean in Log Scale

SD in Original Scale SD in Log Scale

   95% t UCL (assumes normality of ROS data)    95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL    95% Bootstrap t UCL

   95% H-UCL (Log ROS)

UCLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distributed

KM Mean (logged)    95% H-UCL (KM -Log)

KM SD (logged)    95% Critical H Value (KM-Log)

KM Standard Error of Mean (logged)

DL/2 Statistics
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      0.155     -2.18

      0.132       0.894

      0.215       0.313

      0.188       0.183

     15      11

      5      10

      3       8

      0.15      0.0363

      0.28       0.45

    0.00332      66.67%

      0.242      0.0576

      0.28       0.238

    -1.361       0.86

    -1.446       0.273

      0.766

      0.762

      0.345

      0.396

      0.159      0.0407

      0.104     N/A    

      0.231     N/A    

      0.226     N/A    

      0.281       0.337

      0.413       0.564

      0.714

      0.679

      0.364

      0.357

     18.54       7.549

DL/2 Normal DL/2 Log-Transformed

Mean in Original Scale Mean in Log Scale

SD in Original Scale SD in Log Scale

   95% t UCL (Assumes normality)    95% H-Stat UCL

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics

Detected Data appear Approximate Lognormal Distributed at 5% Significance Level

Suggested UCL to Use

95% KM (t) UCL 95% KM (% Bootstrap) UCL

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

Benzo(k)fluoranthene

General Statistics

Total Number of Observations Number of Distinct Observations

Number of Detects Number of Non-Detects

Number of Distinct Detects Number of Distinct Non-Detects

Minimum Detect Minimum Non-Detect

Maximum Detect Maximum Non-Detect

Variance Detects Percent Non-Detects

Mean Detects SD Detects

Median Detects CV Detects

Skewness Detects Kurtosis Detects

Mean of Logged Detects SD of Logged Detects

Normal GOF Test on Detects Only

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Detected Data appear Normal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Detected Data appear Normal at 5% Significance Level

Detected Data appear Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs

Mean Standard Error of Mean

SD    95% KM (BCA) UCL

95% KM (t) UCL 95% KM (Percentile Bootstrap) UCL

   95% KM (z) UCL    95% KM Bootstrap t UCL

90% KM Chebyshev UCL 95% KM Chebyshev UCL

97.5% KM Chebyshev UCL 99% KM Chebyshev UCL

Gamma GOF Tests on Detected Observations Only

A-D Test Statistic Anderson-Darling GOF Test

5% A-D Critical Value Detected Data Not Gamma Distributed at 5% Significance Level

K-S Test Statistic Kolmogrov-Smirnoff GOF

5% K-S Critical Value Detected Data Not Gamma Distributed at 5% Significance Level

Detected Data Not Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only

k hat (MLE) k star (bias corrected MLE)
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     0.0131      0.0321

   185.4      75.49

      0.242      0.0881

      2.323      69.68

     51.46      49.54

      0.215       0.224

      0.116       0.189

      0.28       0.185

     0.0586       0.31

     11.46       9.212

     0.0165      0.0205

   343.8    276.4

      0.189      0.0623

     0.0324

   238.9    234.6

      0.219       0.223

      0.751

      0.762

      0.337

      0.396

      0.188     -1.716

     0.0577       0.299

      0.214       0.213

      0.214       0.218

      0.219

    -2.172       0.321

      0.903       2.594

      0.369

      0.175     -1.99

     0.0884       0.892

      0.215       0.376

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Gamma Kaplan-Meier (KM) Statistics

k hat (KM) nu hat (KM)

Approximate Chi Square Value (69.68, α) Adjusted Chi Square Value (69.68, β)

   95% Gamma Approximate KM-UCL (use when n>=50)    95% Gamma Adjusted KM-UCL (use when n<50)

Gamma ROS Statistics using Imputed  Non-Detects

GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1

For such situations, GROS method tends to yield inflated values of UCLs and BTVs

For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates

Minimum Mean

Maximum Median

SD CV

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Adjusted Level of Significance (β)

Approximate Chi Square Value (276.35, α) Adjusted Chi Square Value (276.35, β)

   95% Gamma Approximate UCL (use when n>=50)    95% Gamma Adjusted UCL (use when n<50)

Lognormal GOF Test on Detected Observations Only

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Detected Data Not Lognormal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Detected Data appear Lognormal at 5% Significance Level

Detected Data appear Approximate Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects

Mean in Original Scale Mean in Log Scale

SD in Original Scale SD in Log Scale

   95% t UCL (assumes normality of ROS data)    95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL    95% Bootstrap t UCL

   95% H-UCL (Log ROS)

UCLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distributed

KM Mean (logged)    95% H-UCL (KM -Log)

KM SD (logged)    95% Critical H Value (KM-Log)

KM Standard Error of Mean (logged)

DL/2 Statistics

DL/2 Normal DL/2 Log-Transformed

Mean in Original Scale Mean in Log Scale

SD in Original Scale SD in Log Scale

   95% t UCL (Assumes normality)    95% H-Stat UCL

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics

Detected Data appear Normal Distributed at 5% Significance Level

Suggested UCL to Use
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      0.231     N/A    

     15      14

      0

      0.223       0.669

      1.35       0.65

      0.369      0.0953

      0.552       0.574

      0.918

      0.881

      0.147

      0.229

      0.837       0.841

      0.839

      0.358

      0.743

      0.155

      0.223

      3.348       2.723

      0.2       0.246

   100.4      81.69

      0.669       0.406

     61.86

     0.0324      59.74

      0.884       0.915

      0.931

      0.881

      0.141

      0.229

95% KM (t) UCL 95% KM (Percentile Bootstrap) UCL

Warning: One or more Recommended UCL(s) not available!

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

Beryllium

General Statistics

Total Number of Observations Number of Distinct Observations

Number of Missing Observations

Minimum Mean

Maximum Median

SD Std. Error of Mean

Coefficient of Variation Skewness

Normal GOF Test

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Data appear Normal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Data appear Normal at 5% Significance Level

Data appear Normal at 5% Significance Level

Assuming Normal Distribution

   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL    95% Adjusted-CLT UCL (Chen-1995)

   95% Modified-t UCL (Johnson-1978)

Gamma GOF Test

A-D Test Statistic Anderson-Darling Gamma GOF Test

5% A-D Critical Value Detected data appear Gamma Distributed at 5% Significance Level

K-S Test Statistic Kolmogrov-Smirnoff Gamma GOF Test

5% K-S Critical Value Detected data appear Gamma Distributed at 5% Significance Level

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Approximate Chi Square Value (0.05)

Adjusted Level of Significance Adjusted Chi Square Value

Assuming Gamma Distribution

   95% Approximate Gamma UCL (use when n>=50))    95% Adjusted Gamma UCL (use when n<50)

Lognormal GOF Test

Shapiro Wilk Test Statistic Shapiro Wilk Lognormal GOF Test

5% Shapiro Wilk Critical Value Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic Lilliefors Lognormal GOF Test

5% Lilliefors Critical Value Data appear Lognormal at 5% Significance Level

Data appear Lognormal at 5% Significance Level
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    -1.501     -0.558

      0.3       0.599

      0.971       1.002

      1.15       1.355

      1.759

      0.826       0.837

      0.819       0.856

      0.86       0.82

      0.829

      0.955       1.085

      1.265       1.618

      0.837

     15      15

     11       4

     11       4

     0.042       0.544

      2       0.595

      0.466      26.67%

      0.529       0.683

     0.08       1.29

      1.269       0.562

    -1.631       1.548

      0.759

      0.85

      0.306

      0.267

      0.41       0.161

      0.593       0.694

      0.693       0.675

      0.675       0.848

Lognormal Statistics

Minimum of Logged Data Mean of logged Data

Maximum of Logged Data SD of logged Data

Assuming Lognormal Distribution

   95% H-UCL    90% Chebyshev (MVUE) UCL

   95% Chebyshev (MVUE) UCL  97.5% Chebyshev (MVUE) UCL

   99% Chebyshev (MVUE) UCL

Nonparametric Distribution Free UCL Statistics

Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

   95% CLT UCL    95% Jackknife UCL

   95% Standard Bootstrap UCL    95% Bootstrap-t UCL

   95% Hall's Bootstrap UCL    95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL

   90% Chebyshev(Mean, Sd) UCL    95% Chebyshev(Mean, Sd) UCL

 97.5% Chebyshev(Mean, Sd) UCL    99% Chebyshev(Mean, Sd) UCL

Suggested UCL to Use

95% Student's-t UCL

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

For additional insight the user may want to consult a statistician.

Cadmium

General Statistics

Total Number of Observations Number of Distinct Observations

Number of Detects Number of Non-Detects

Number of Distinct Detects Number of Distinct Non-Detects

Minimum Detect Minimum Non-Detect

Maximum Detect Maximum Non-Detect

Variance Detects Percent Non-Detects

Mean Detects SD Detects

Median Detects CV Detects

Skewness Detects Kurtosis Detects

Mean of Logged Detects SD of Logged Detects

Normal GOF Test on Detects Only

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Detected Data Not Normal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Detected Data Not Normal at 5% Significance Level

Detected Data Not Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs

Mean Standard Error of Mean

SD    95% KM (BCA) UCL

   95% KM (t) UCL    95% KM (Percentile Bootstrap) UCL

   95% KM (z) UCL    95% KM Bootstrap t UCL
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      0.892       1.111

      1.414       2.01

      0.963

      0.772

      0.297

      0.267

      0.618       0.51

      0.856       1.037

     13.61      11.23

      0.529       0.741

      0.479      14.37

      6.822       6.192

      0.863       0.951

     0.042       0.402

      2      0.06

      0.617       1.533

      0.581       0.51

      0.692       0.79

     17.44      15.29

      0.402       0.564

     0.0324

      7.46       6.797

      0.824       0.905

      0.827

      0.85

      0.264

      0.267

      0.412     -1.845

      0.612       1.359

      0.69       0.668

      0.735       0.847

      1.347

    -1.913       1.325

      1.377       3.387

      0.385

90% KM Chebyshev UCL 95% KM Chebyshev UCL

97.5% KM Chebyshev UCL 99% KM Chebyshev UCL

Gamma GOF Tests on Detected Observations Only

A-D Test Statistic Anderson-Darling GOF Test

5% A-D Critical Value Detected Data Not Gamma Distributed at 5% Significance Level

K-S Test Statistic Kolmogrov-Smirnoff GOF

5% K-S Critical Value Detected Data Not Gamma Distributed at 5% Significance Level

Detected Data Not Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Gamma Kaplan-Meier (KM) Statistics

k hat (KM) nu hat (KM)

Approximate Chi Square Value (14.37, α) Adjusted Chi Square Value (14.37, β)

   95% Gamma Approximate KM-UCL (use when n>=50)    95% Gamma Adjusted KM-UCL (use when n<50)

Gamma ROS Statistics using Imputed  Non-Detects

GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1

For such situations, GROS method tends to yield inflated values of UCLs and BTVs

For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates

Minimum Mean

Maximum Median

SD CV

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Adjusted Level of Significance (β)

Approximate Chi Square Value (15.29, α) Adjusted Chi Square Value (15.29, β)

   95% Gamma Approximate UCL (use when n>=50)    95% Gamma Adjusted UCL (use when n<50)

Lognormal GOF Test on Detected Observations Only

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Detected Data Not Lognormal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Detected Data appear Lognormal at 5% Significance Level

Detected Data appear Approximate Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects

Mean in Original Scale Mean in Log Scale

SD in Original Scale SD in Log Scale

   95% t UCL (assumes normality of ROS data)    95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL    95% Bootstrap t UCL

   95% H-UCL (Log ROS)

UCLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distributed

KM Mean (logged)    95% H-UCL (KM -Log)

KM SD (logged)    95% Critical H Value (KM-Log)

KM Standard Error of Mean (logged)
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      0.465     -1.529

      0.588       1.32

      0.732       1.652

      2.01

     15      15

      0

  1280   2485

  6330   1990

  1408    363.5

      0.566       1.951

      0.752

      0.881

      0.28

      0.229

  3126   3279

  3156

      0.907

      0.739

      0.238

      0.222

      4.693       3.799

   529.6    654.2

   140.8    114

  2485   1275

DL/2 Statistics

DL/2 Normal DL/2 Log-Transformed

Mean in Original Scale Mean in Log Scale

SD in Original Scale SD in Log Scale

   95% t UCL (Assumes normality)    95% H-Stat UCL

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics

Detected Data appear Approximate Lognormal Distributed at 5% Significance Level

Suggested UCL to Use

99% KM (Chebyshev) UCL

Warning: Recommended UCL exceeds the maximum observation

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

Calcium

General Statistics

Total Number of Observations Number of Distinct Observations

Number of Missing Observations

Minimum Mean

Maximum Median

SD Std. Error of Mean

Coefficient of Variation Skewness

Normal GOF Test

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Data Not Normal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Data Not Normal at 5% Significance Level

Data Not Normal at 5% Significance Level

Assuming Normal Distribution

   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL    95% Adjusted-CLT UCL (Chen-1995)

   95% Modified-t UCL (Johnson-1978)

Gamma GOF Test

A-D Test Statistic Anderson-Darling Gamma GOF Test

5% A-D Critical Value Data Not Gamma Distributed at 5% Significance Level

K-S Test Statistic Kolmogrov-Smirnoff Gamma GOF Test

5% K-S Critical Value Data Not Gamma Distributed at 5% Significance Level

Data Not Gamma Distributed at 5% Significance Level

Gamma Statistics

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)
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     90.33

     0.0324      87.74

  3136   3229

      0.896

      0.881

      0.209

      0.229

      7.155       7.708

      8.753       0.454

  3152   3331

  3731   4286

  5375

  3083   3126

  3040   3817

  5905   3115

  3348

  3576   4070

  4755   6102

  3126   3156

  3152

     15      14

     13       2

     12       2

      1.2       2.46

   111       4

Approximate Chi Square Value (0.05)

Adjusted Level of Significance Adjusted Chi Square Value

Assuming Gamma Distribution

   95% Approximate Gamma UCL (use when n>=50))    95% Adjusted Gamma UCL (use when n<50)

Lognormal GOF Test

Shapiro Wilk Test Statistic Shapiro Wilk Lognormal GOF Test

5% Shapiro Wilk Critical Value Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic Lilliefors Lognormal GOF Test

5% Lilliefors Critical Value Data appear Lognormal at 5% Significance Level

Data appear Lognormal at 5% Significance Level

Lognormal Statistics

Minimum of Logged Data Mean of logged Data

Maximum of Logged Data SD of logged Data

Assuming Lognormal Distribution

   95% H-UCL    90% Chebyshev (MVUE) UCL

   95% Chebyshev (MVUE) UCL  97.5% Chebyshev (MVUE) UCL

   99% Chebyshev (MVUE) UCL

Nonparametric Distribution Free UCL Statistics

Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

   95% CLT UCL    95% Jackknife UCL

   95% Standard Bootstrap UCL    95% Bootstrap-t UCL

   95% Hall's Bootstrap UCL    95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL

   90% Chebyshev(Mean, Sd) UCL    95% Chebyshev(Mean, Sd) UCL

 97.5% Chebyshev(Mean, Sd) UCL    99% Chebyshev(Mean, Sd) UCL

Suggested UCL to Use

95% Student's-t UCL or 95% Modified-t UCL

or 95% H-UCL

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

For additional insight the user may want to consult a statistician.

ProUCL computes and outputs H-statistic based UCLs for historical reasons only.

H-statistic often results in unstable (both high and low) values of UCL95 as shown in examples in the Technical Guide.

It is therefore recommended to avoid the use of H-statistic based 95% UCLs.

Use of nonparametric methods are preferred to compute UCL95 for skewed data sets which do not follow a gamma distribution.

Chloride

General Statistics

Total Number of Observations Number of Distinct Observations

Number of Detects Number of Non-Detects

Number of Distinct Detects Number of Distinct Non-Detects

Minimum Detect Minimum Non-Detect

Maximum Detect Maximum Non-Detect



1101

1102

1103

1104

1105

1106

1107

1108

1109

1110

1111

1112

1113

1114

1115

1116

1117

1118

1119

1120

1121

1122

1123

1124

1125

1126

1127

1128

1129

1130

1131

1132

1133

1134

1135

1136

1137

1138

1139

1140

1141

1142

1143

1144

1145

1146

1147

1148

1149

1150

1151

1152

1153

1154

1155

A B C D E F G H I J K L
  1126      13.33%

     24.23      33.55

      6.39       1.385

      1.781       2.833

      2.177       1.576

      0.739

      0.866

      0.281

      0.246

     21.2       8.327

     30.99      36.18

     35.86      35.5

     34.89      47.82

     46.18      57.49

     73.2    104.1

      0.511

      0.781

      0.193

      0.248

      0.61       0.52

     39.73      46.56

     15.85      13.53

     24.23      33.59

      0.468      14.04

      6.598       5.979

     45.1      49.77

     0.01      21

   111       5.38

     32.21       1.534

      0.375       0.345

     55.96      60.93

     11.26      10.34

     21      35.77

     0.0324

      4.154       3.684

     52.26      58.93

Variance Detects Percent Non-Detects

Mean Detects SD Detects

Median Detects CV Detects

Skewness Detects Kurtosis Detects

Mean of Logged Detects SD of Logged Detects

Normal GOF Test on Detects Only

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Detected Data Not Normal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Detected Data Not Normal at 5% Significance Level

Detected Data Not Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs

Mean Standard Error of Mean

SD    95% KM (BCA) UCL

   95% KM (t) UCL    95% KM (Percentile Bootstrap) UCL

   95% KM (z) UCL    95% KM Bootstrap t UCL

90% KM Chebyshev UCL 95% KM Chebyshev UCL

97.5% KM Chebyshev UCL 99% KM Chebyshev UCL

Gamma GOF Tests on Detected Observations Only

A-D Test Statistic Anderson-Darling GOF Test

5% A-D Critical Value Detected data appear Gamma Distributed at 5% Significance Level

K-S Test Statistic Kolmogrov-Smirnoff GOF

5% K-S Critical Value Detected data appear Gamma Distributed at 5% Significance Level

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Gamma Kaplan-Meier (KM) Statistics

k hat (KM) nu hat (KM)

Approximate Chi Square Value (14.04, α) Adjusted Chi Square Value (14.04, β)

95% Gamma Approximate KM-UCL (use when n>=50) 95% Gamma Adjusted KM-UCL (use when n<50)

Gamma ROS Statistics using Imputed  Non-Detects

GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1

For such situations, GROS method tends to yield inflated values of UCLs and BTVs

For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates

Minimum Mean

Maximum Median

SD CV

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Adjusted Level of Significance (β)

Approximate Chi Square Value (10.34, α) Adjusted Chi Square Value (10.34, β)

95% Gamma Approximate UCL (use when n>=50) 95% Gamma Adjusted UCL (use when n<50)



1156

1157

1158

1159

1160

1161

1162

1163

1164

1165

1166

1167

1168

1169

1170

1171

1172

1173

1174

1175

1176

1177

1178

1179

1180

1181

1182

1183

1184

1185

1186

1187

1188

1189

1190

1191

1192

1193

1194

1195

1196

1197

1198

1199

1200

1201

1202

1203

1204

1205

1206

1207

1208

1209

1210

A B C D E F G H I J K L

      0.93

      0.866

      0.134

      0.246

     21.2       1.945

     32.07       1.583

     35.79      35.76

     38.84      49.16

   120.2

      1.937    103

      1.538       3.683

      0.414

     21.21       1.946

     32.06       1.584

     35.79    120.8

     57.49      58.93

     49.77

     15      15

      0

      3.79       7.52

     13.5       7.3

      2.76       0.713

      0.367       0.701

      0.953

      0.881

      0.103

      0.229

Lognormal GOF Test on Detected Observations Only

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Detected Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Detected Data appear Lognormal at 5% Significance Level

Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects

Mean in Original Scale Mean in Log Scale

SD in Original Scale SD in Log Scale

   95% t UCL (assumes normality of ROS data)    95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL    95% Bootstrap t UCL

   95% H-UCL (Log ROS)

UCLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distributed

KM Mean (logged)    95% H-UCL (KM -Log)

KM SD (logged)    95% Critical H Value (KM-Log)

KM Standard Error of Mean (logged)

DL/2 Statistics

DL/2 Normal DL/2 Log-Transformed

Mean in Original Scale Mean in Log Scale

SD in Original Scale SD in Log Scale

   95% t UCL (Assumes normality)    95% H-Stat UCL

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics

Detected Data appear Gamma Distributed at 5% Significance Level

Suggested UCL to Use

95% KM (Chebyshev) UCL 95% GROS Adjusted Gamma UCL

95% Adjusted Gamma KM-UCL

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

Chromium

General Statistics

Total Number of Observations Number of Distinct Observations

Number of Missing Observations

Minimum Mean

Maximum Median

SD Std. Error of Mean

Coefficient of Variation Skewness

Normal GOF Test

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Data appear Normal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Data appear Normal at 5% Significance Level

Data appear Normal at 5% Significance Level



1211

1212

1213

1214

1215

1216

1217

1218

1219

1220

1221

1222

1223

1224

1225

1226

1227

1228

1229

1230

1231

1232

1233

1234

1235

1236

1237

1238

1239

1240

1241

1242

1243

1244

1245

1246

1247

1248

1249

1250

1251

1252

1253

1254

1255

1256

1257

1258

1259

1260

1261

1262

1263

1264

1265

A B C D E F G H I J K L

      8.775       8.83

      8.796

      0.151

      0.738

     0.0871

      0.222

      8.219       6.62

      0.915       1.136

   246.6    198.6

      7.52       2.923

   167

     0.0324    163.4

      8.943       9.138

      0.982

      0.881

     0.088

      0.229

      1.332       1.956

      2.603       0.366

      9.134       9.69

     10.67      12.03

     14.71

      8.692       8.775

      8.651       8.915

      8.933       8.675

      8.853

      9.658      10.63

     11.97      14.61

      8.775

Assuming Normal Distribution

   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL    95% Adjusted-CLT UCL (Chen-1995)

   95% Modified-t UCL (Johnson-1978)

Gamma GOF Test

A-D Test Statistic Anderson-Darling Gamma GOF Test

5% A-D Critical Value Detected data appear Gamma Distributed at 5% Significance Level

K-S Test Statistic Kolmogrov-Smirnoff Gamma GOF Test

5% K-S Critical Value Detected data appear Gamma Distributed at 5% Significance Level

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Approximate Chi Square Value (0.05)

Adjusted Level of Significance Adjusted Chi Square Value

Assuming Gamma Distribution

   95% Approximate Gamma UCL (use when n>=50))    95% Adjusted Gamma UCL (use when n<50)

Lognormal GOF Test

Shapiro Wilk Test Statistic Shapiro Wilk Lognormal GOF Test

5% Shapiro Wilk Critical Value Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic Lilliefors Lognormal GOF Test

5% Lilliefors Critical Value Data appear Lognormal at 5% Significance Level

Data appear Lognormal at 5% Significance Level

Lognormal Statistics

Minimum of Logged Data Mean of logged Data

Maximum of Logged Data SD of logged Data

Assuming Lognormal Distribution

   95% H-UCL    90% Chebyshev (MVUE) UCL

   95% Chebyshev (MVUE) UCL  97.5% Chebyshev (MVUE) UCL

   99% Chebyshev (MVUE) UCL

Nonparametric Distribution Free UCL Statistics

Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

   95% CLT UCL    95% Jackknife UCL

   95% Standard Bootstrap UCL    95% Bootstrap-t UCL

   95% Hall's Bootstrap UCL    95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL

   90% Chebyshev(Mean, Sd) UCL    95% Chebyshev(Mean, Sd) UCL

 97.5% Chebyshev(Mean, Sd) UCL    99% Chebyshev(Mean, Sd) UCL

Suggested UCL to Use

95% Student's-t UCL

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.



1266

1267

1268

1269

1270

1271

1272

1273

1274

1275

1276

1277

1278

1279

1280

1281

1282

1283

1284

1285

1286

1287

1288

1289

1290

1291

1292

1293

1294

1295

1296

1297

1298

1299

1300

1301

1302

1303

1304

1305

1306

1307

1308

1309

1310

1311

1312

1313

1314

1315

1316

1317

1318

1319

1320

A B C D E F G H I J K L

     15      12

      6       9

      5       7

      0.16      0.0363

      1.41       0.45

      0.224      60%

      0.453       0.473

      0.305       1.043

      2.351       5.643

    -1.087       0.75

      0.623

      0.788

      0.444

      0.362

      0.248      0.0971

      0.331       0.439

      0.419       0.411

      0.408       0.513

      0.539       0.671

      0.854       1.214

      0.866

      0.705

      0.41

      0.336

      1.841       1.032

      0.246       0.439

     22.09      12.38

      0.453       0.446

      0.561      16.82

      8.545       7.828

      0.488       0.533

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

For additional insight the user may want to consult a statistician.

Chrysene

General Statistics

Total Number of Observations Number of Distinct Observations

Number of Detects Number of Non-Detects

Number of Distinct Detects Number of Distinct Non-Detects

Minimum Detect Minimum Non-Detect

Maximum Detect Maximum Non-Detect

Variance Detects Percent Non-Detects

Mean Detects SD Detects

Median Detects CV Detects

Skewness Detects Kurtosis Detects

Mean of Logged Detects SD of Logged Detects

Normal GOF Test on Detects Only

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Detected Data Not Normal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Detected Data Not Normal at 5% Significance Level

Detected Data Not Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs

Mean Standard Error of Mean

SD    95% KM (BCA) UCL

95% KM (t) UCL 95% KM (Percentile Bootstrap) UCL

   95% KM (z) UCL    95% KM Bootstrap t UCL

90% KM Chebyshev UCL 95% KM Chebyshev UCL

97.5% KM Chebyshev UCL 99% KM Chebyshev UCL

Gamma GOF Tests on Detected Observations Only

A-D Test Statistic Anderson-Darling GOF Test

5% A-D Critical Value Detected Data Not Gamma Distributed at 5% Significance Level

K-S Test Statistic Kolmogrov-Smirnoff GOF

5% K-S Critical Value Detected Data Not Gamma Distributed at 5% Significance Level

Detected Data Not Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Gamma Kaplan-Meier (KM) Statistics

k hat (KM) nu hat (KM)

Approximate Chi Square Value (16.82, α) Adjusted Chi Square Value (16.82, β)

   95% Gamma Approximate KM-UCL (use when n>=50)    95% Gamma Adjusted KM-UCL (use when n<50)

Gamma ROS Statistics using Imputed  Non-Detects

GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1

For such situations, GROS method tends to yield inflated values of UCLs and BTVs



1321

1322

1323

1324

1325

1326

1327

1328

1329

1330

1331

1332

1333

1334

1335

1336

1337

1338

1339

1340

1341

1342

1343

1344

1345

1346

1347

1348

1349

1350

1351

1352

1353

1354

1355

1356

1357

1358

1359

1360

1361

1362

1363

1364

1365

1366

1367

1368

1369

1370

1371

1372

1373

1374

1375

A B C D E F G H I J K L

     0.01       0.212

      1.41       0.16

      0.354       1.67

      0.516       0.458

      0.41       0.463

     15.49      13.73

      0.212       0.313

     0.0324

      6.386       5.779

      0.455       0.503

      0.814

      0.788

      0.361

      0.362

      0.252     -1.789

      0.333       0.836

      0.404       0.414

      0.517       0.669

      0.414

    -2.026       0.612

      1.132       2.959

      0.385

      0.261     -1.839

      0.332       1.087

      0.412       0.664

      0.419       0.411

     15      13

      0

For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates

Minimum Mean

Maximum Median

SD CV

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Adjusted Level of Significance (β)

Approximate Chi Square Value (13.73, α) Adjusted Chi Square Value (13.73, β)

   95% Gamma Approximate UCL (use when n>=50)    95% Gamma Adjusted UCL (use when n<50)

Lognormal GOF Test on Detected Observations Only

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Detected Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Detected Data appear Lognormal at 5% Significance Level

Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects

Mean in Original Scale Mean in Log Scale

SD in Original Scale SD in Log Scale

   95% t UCL (assumes normality of ROS data)    95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL    95% Bootstrap t UCL

   95% H-UCL (Log ROS)

UCLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distributed

KM Mean (logged)    95% H-UCL (KM -Log)

KM SD (logged)    95% Critical H Value (KM-Log)

KM Standard Error of Mean (logged)

DL/2 Statistics

DL/2 Normal DL/2 Log-Transformed

Mean in Original Scale Mean in Log Scale

SD in Original Scale SD in Log Scale

   95% t UCL (Assumes normality)    95% H-Stat UCL

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics

Detected Data appear Lognormal Distributed at 5% Significance Level

Suggested UCL to Use

95% KM (t) UCL 95% KM (% Bootstrap) UCL

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

Cobalt

General Statistics

Total Number of Observations Number of Distinct Observations

Number of Missing Observations



1376

1377

1378

1379

1380

1381

1382

1383

1384

1385

1386

1387

1388

1389

1390

1391

1392

1393

1394

1395

1396

1397

1398

1399

1400

1401

1402

1403

1404

1405

1406

1407

1408

1409

1410

1411

1412

1413

1414

1415

1416

1417

1418

1419

1420

1421

1422

1423

1424

1425

1426

1427

1428

1429

1430

A B C D E F G H I J K L
      1.85       4.477

      8.33       4.2

      2.01       0.519

      0.449       0.672

      0.928

      0.881

      0.155

      0.229

      5.391       5.426

      5.406

      0.249

      0.738

      0.1

      0.222

      5.346       4.322

      0.837       1.036

   160.4    129.6

      4.477       2.153

   104.3

     0.0324    101.6

      5.562       5.715

      0.956

      0.881

      0.103

      0.229

      0.615       1.402

      2.12       0.462

      5.813       6.139

      6.886       7.923

      9.961

Minimum Mean

Maximum Median

SD Std. Error of Mean

Coefficient of Variation Skewness

Normal GOF Test

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Data appear Normal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Data appear Normal at 5% Significance Level

Data appear Normal at 5% Significance Level

Assuming Normal Distribution

   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL    95% Adjusted-CLT UCL (Chen-1995)

   95% Modified-t UCL (Johnson-1978)

Gamma GOF Test

A-D Test Statistic Anderson-Darling Gamma GOF Test

5% A-D Critical Value Detected data appear Gamma Distributed at 5% Significance Level

K-S Test Statistic Kolmogrov-Smirnoff Gamma GOF Test

5% K-S Critical Value Detected data appear Gamma Distributed at 5% Significance Level

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Approximate Chi Square Value (0.05)

Adjusted Level of Significance Adjusted Chi Square Value

Assuming Gamma Distribution

   95% Approximate Gamma UCL (use when n>=50))    95% Adjusted Gamma UCL (use when n<50)

Lognormal GOF Test

Shapiro Wilk Test Statistic Shapiro Wilk Lognormal GOF Test

5% Shapiro Wilk Critical Value Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic Lilliefors Lognormal GOF Test

5% Lilliefors Critical Value Data appear Lognormal at 5% Significance Level

Data appear Lognormal at 5% Significance Level

Lognormal Statistics

Minimum of Logged Data Mean of logged Data

Maximum of Logged Data SD of logged Data

Assuming Lognormal Distribution

   95% H-UCL    90% Chebyshev (MVUE) UCL

   95% Chebyshev (MVUE) UCL  97.5% Chebyshev (MVUE) UCL

   99% Chebyshev (MVUE) UCL

Nonparametric Distribution Free UCL Statistics

Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs



1431

1432

1433

1434

1435

1436

1437

1438

1439

1440

1441

1442

1443

1444

1445

1446

1447

1448

1449

1450

1451

1452

1453

1454

1455

1456

1457

1458

1459

1460

1461

1462

1463

1464

1465

1466

1467

1468

1469

1470

1471

1472

1473

1474

1475

1476

1477

1478

1479

1480

1481

1482

1483

1484

1485
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      5.33       5.391

      5.291       5.595

      5.461       5.294

      5.365

      6.034       6.739

      7.718       9.64

      5.391

     15      13

     13       2

     12       1

      4.52       4.4

     14.8       4.4

     10.39      13.33%

      9.091       3.223

      8.69       0.355

      0.196     -0.902

      2.145       0.377

      0.959

      0.866

      0.139

      0.246

      8.465       0.885

      3.295       9.891

     10.02       9.867

      9.922      10.16

     11.12      12.32

     13.99      17.28

      0.28

      0.735

      0.146

      0.237

      8.136       6.31

      1.117       1.441

   211.5    164.1

   95% CLT UCL    95% Jackknife UCL

   95% Standard Bootstrap UCL    95% Bootstrap-t UCL

   95% Hall's Bootstrap UCL    95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL

   90% Chebyshev(Mean, Sd) UCL    95% Chebyshev(Mean, Sd) UCL

 97.5% Chebyshev(Mean, Sd) UCL    99% Chebyshev(Mean, Sd) UCL

Suggested UCL to Use

95% Student's-t UCL

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

For additional insight the user may want to consult a statistician.

Copper

General Statistics

Total Number of Observations Number of Distinct Observations

Number of Detects Number of Non-Detects

Number of Distinct Detects Number of Distinct Non-Detects

Minimum Detect Minimum Non-Detect

Maximum Detect Maximum Non-Detect

Variance Detects Percent Non-Detects

Mean Detects SD Detects

Median Detects CV Detects

Skewness Detects Kurtosis Detects

Mean of Logged Detects SD of Logged Detects

Normal GOF Test on Detects Only

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Detected Data appear Normal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Detected Data appear Normal at 5% Significance Level

Detected Data appear Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs

Mean Standard Error of Mean

SD    95% KM (BCA) UCL

95% KM (t) UCL 95% KM (Percentile Bootstrap) UCL

   95% KM (z) UCL    95% KM Bootstrap t UCL

90% KM Chebyshev UCL 95% KM Chebyshev UCL

97.5% KM Chebyshev UCL 99% KM Chebyshev UCL

Gamma GOF Tests on Detected Observations Only

A-D Test Statistic Anderson-Darling GOF Test

5% A-D Critical Value Detected data appear Gamma Distributed at 5% Significance Level

K-S Test Statistic Kolmogrov-Smirnoff GOF

5% K-S Critical Value Detected data appear Gamma Distributed at 5% Significance Level

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)



1486

1487

1488

1489

1490

1491

1492

1493

1494

1495

1496

1497

1498

1499

1500

1501

1502

1503

1504

1505

1506

1507

1508

1509

1510

1511

1512

1513

1514

1515

1516

1517

1518

1519

1520

1521

1522

1523

1524

1525

1526

1527

1528

1529

1530

1531

1532

1533

1534

1535

1536

1537

1538

1539

1540

A B C D E F G H I J K L
      9.091       3.619

      6.602    198.1

   166.5    162.9

     10.07      10.29

      2.321       8.252

     14.8       8.2

      3.72       0.451

      4.451       3.605

      1.854       2.289

   133.5    108.2

      8.252       4.346

     0.0324

     85.15      82.64

     10.48      10.8

      0.949

      0.866

      0.152

      0.246

      8.348       2.026

      3.572       0.47

      9.973       9.814

      9.845      10.1

     10.94

      2.056      10.51

      0.406       1.974

      0.109

      8.172       1.964

      3.845       0.591

      9.921      11.96

     10.02       9.867

MLE Mean (bias corrected) MLE Sd (bias corrected)

Gamma Kaplan-Meier (KM) Statistics

k hat (KM) nu hat (KM)

Approximate Chi Square Value (198.05, α) Adjusted Chi Square Value (198.05, β)

   95% Gamma Approximate KM-UCL (use when n>=50)    95% Gamma Adjusted KM-UCL (use when n<50)

Gamma ROS Statistics using Imputed  Non-Detects

GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1

For such situations, GROS method tends to yield inflated values of UCLs and BTVs

For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates

Minimum Mean

Maximum Median

SD CV

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Adjusted Level of Significance (β)

Approximate Chi Square Value (108.15, α) Adjusted Chi Square Value (108.15, β)

   95% Gamma Approximate UCL (use when n>=50)    95% Gamma Adjusted UCL (use when n<50)

Lognormal GOF Test on Detected Observations Only

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Detected Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Detected Data appear Lognormal at 5% Significance Level

Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects

Mean in Original Scale Mean in Log Scale

SD in Original Scale SD in Log Scale

   95% t UCL (assumes normality of ROS data)    95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL    95% Bootstrap t UCL

   95% H-UCL (Log ROS)

UCLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distributed

KM Mean (logged)    95% H-UCL (KM -Log)

KM SD (logged)    95% Critical H Value (KM-Log)

KM Standard Error of Mean (logged)

DL/2 Statistics

DL/2 Normal DL/2 Log-Transformed

Mean in Original Scale Mean in Log Scale

SD in Original Scale SD in Log Scale

   95% t UCL (Assumes normality)    95% H-Stat UCL

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics

Detected Data appear Normal Distributed at 5% Significance Level

Suggested UCL to Use

95% KM (t) UCL 95% KM (Percentile Bootstrap) UCL



1541

1542

1543

1544

1545

1546

1547

1548

1549

1550

1551

1552

1553

1554

1555

1556

1557

1558

1559

1560

1561

1562

1563

1564

1565

1566

1567

1568

1569

1570

1571

1572

1573

1574

1575

1576

1577

1578

1579

1580

1581

1582

1583

1584

1585

1586

1587

1588

1589

1590

1591

1592

1593

1594

1595

A B C D E F G H I J K L

     15      14

     10       5

     10       4

     0.0145      0.0398

      3.06       0.45

      0.821      33.33%

      0.612       0.906

      0.435       1.481

      2.602       7.437

    -1.478       1.664

      0.645

      0.842

      0.344

      0.28

      0.429       0.205

      0.75       0.823

      0.79       0.793

      0.766       1.33

      1.044       1.322

      1.709       2.468

      0.439

      0.767

      0.202

      0.278

      0.623       0.503

      0.982       1.217

     12.46      10.05

      0.612       0.863

      0.327       9.807

      3.821       3.374

      1.101       1.247

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

Fluoranthene

General Statistics

Total Number of Observations Number of Distinct Observations

Number of Detects Number of Non-Detects

Number of Distinct Detects Number of Distinct Non-Detects

Minimum Detect Minimum Non-Detect

Maximum Detect Maximum Non-Detect

Variance Detects Percent Non-Detects

Mean Detects SD Detects

Median Detects CV Detects

Skewness Detects Kurtosis Detects

Mean of Logged Detects SD of Logged Detects

Normal GOF Test on Detects Only

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Detected Data Not Normal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Detected Data Not Normal at 5% Significance Level

Detected Data Not Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs

Mean Standard Error of Mean

SD 95% KM (BCA) UCL

   95% KM (t) UCL    95% KM (Percentile Bootstrap) UCL

   95% KM (z) UCL    95% KM Bootstrap t UCL

90% KM Chebyshev UCL 95% KM Chebyshev UCL

97.5% KM Chebyshev UCL 99% KM Chebyshev UCL

Gamma GOF Tests on Detected Observations Only

A-D Test Statistic Anderson-Darling GOF Test

5% A-D Critical Value Detected data appear Gamma Distributed at 5% Significance Level

K-S Test Statistic Kolmogrov-Smirnoff GOF

5% K-S Critical Value Detected data appear Gamma Distributed at 5% Significance Level

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Gamma Kaplan-Meier (KM) Statistics

k hat (KM) nu hat (KM)

Approximate Chi Square Value (9.81, α) Adjusted Chi Square Value (9.81, β)

95% Gamma Approximate KM-UCL (use when n>=50) 95% Gamma Adjusted KM-UCL (use when n<50)

Gamma ROS Statistics using Imputed  Non-Detects

GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1
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1597

1598

1599

1600

1601

1602

1603

1604

1605

1606

1607

1608

1609

1610

1611

1612

1613

1614

1615

1616

1617

1618

1619

1620

1621

1622

1623

1624

1625

1626

1627

1628

1629

1630

1631

1632

1633

1634

1635

1636

1637

1638

1639

1640

1641

1642

1643

1644

1645

1646

1647

1648

1649

1650

A B C D E F G H I J K L

     0.01       0.411

      3.06      0.0517

      0.783       1.905

      0.403       0.367

      1.021       1.121

     12.09      11

      0.411       0.679

     0.0324

      4.577       4.078

      0.988       1.109

      0.929

      0.842

      0.22

      0.28

      0.423     -2.092

      0.778       1.659

      0.776       0.789

      0.99       1.374

      2.762

    -2.115       2.812

      1.67       3.929

      0.485

      0.464     -1.668

      0.759       1.473

      0.809       2.271

      0.823       1.109

      1.247

     15      15

For such situations, GROS method tends to yield inflated values of UCLs and BTVs

For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates

Minimum Mean

Maximum Median

SD CV

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Adjusted Level of Significance (β)

Approximate Chi Square Value (11.00, α) Adjusted Chi Square Value (11.00, β)

95% Gamma Approximate UCL (use when n>=50) 95% Gamma Adjusted UCL (use when n<50)

Lognormal GOF Test on Detected Observations Only

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Detected Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Detected Data appear Lognormal at 5% Significance Level

Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects

Mean in Original Scale Mean in Log Scale

SD in Original Scale SD in Log Scale

   95% t UCL (assumes normality of ROS data)    95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL    95% Bootstrap t UCL

   95% H-UCL (Log ROS)

UCLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distributed

KM Mean (logged)    95% H-UCL (KM -Log)

KM SD (logged)    95% Critical H Value (KM-Log)

KM Standard Error of Mean (logged)

DL/2 Statistics

DL/2 Normal DL/2 Log-Transformed

Mean in Original Scale Mean in Log Scale

SD in Original Scale SD in Log Scale

   95% t UCL (Assumes normality)    95% H-Stat UCL

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics

Detected Data appear Gamma Distributed at 5% Significance Level

Suggested UCL to Use

95% KM (BCA) UCL 95% GROS Adjusted Gamma UCL

95% Adjusted Gamma KM-UCL

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

Fluoride

General Statistics

Total Number of Observations Number of Distinct Observations
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1652

1653

1654

1655

1656

1657

1658

1659

1660

1661

1662

1663

1664

1665

1666

1667

1668

1669

1670

1671

1672

1673

1674

1675

1676

1677

1678

1679

1680

1681

1682

1683

1684

1685

1686

1687

1688

1689

1690

1691

1692

1693

1694

1695

1696

1697

1698

1699

1700

1701

1702

1703

1704

1705

A B C D E F G H I J K L
     14       1

     14       1

      0.44       1.27

      2.7       1.27

      0.692       6.667%

      1.42       0.832

      1.119       0.586

      0.437     -1.538

      0.173       0.636

      0.877

      0.874

      0.219

      0.237

      1.373       0.214

      0.795       1.741

      1.749       1.712

      1.724       1.8

      2.014       2.304

      2.707       3.498

      0.505

      0.743

      0.181

      0.231

      2.981       2.39

      0.476       0.594

     83.46      66.91

      1.42       0.918

      2.982      89.46

     68.65      66.41

      1.789       1.85

      0.44       1.377

      2.7       0.937

      0.818       0.594

      3.017       2.458

      0.456       0.56

     90.51      73.74

      1.377       0.878

Number of Detects Number of Non-Detects

Number of Distinct Detects Number of Distinct Non-Detects

Minimum Detect Minimum Non-Detect

Maximum Detect Maximum Non-Detect

Variance Detects Percent Non-Detects

Mean Detects SD Detects

Median Detects CV Detects

Skewness Detects Kurtosis Detects

Mean of Logged Detects SD of Logged Detects

Normal GOF Test on Detects Only

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Detected Data appear Normal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Detected Data appear Normal at 5% Significance Level

Detected Data appear Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs

Mean Standard Error of Mean

SD    95% KM (BCA) UCL

95% KM (t) UCL 95% KM (Percentile Bootstrap) UCL

   95% KM (z) UCL    95% KM Bootstrap t UCL

90% KM Chebyshev UCL 95% KM Chebyshev UCL

97.5% KM Chebyshev UCL 99% KM Chebyshev UCL

Gamma GOF Tests on Detected Observations Only

A-D Test Statistic Anderson-Darling GOF Test

5% A-D Critical Value Detected data appear Gamma Distributed at 5% Significance Level

K-S Test Statistic Kolmogrov-Smirnoff GOF

5% K-S Critical Value Detected data appear Gamma Distributed at 5% Significance Level

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Gamma Kaplan-Meier (KM) Statistics

k hat (KM) nu hat (KM)

Approximate Chi Square Value (89.46, α) Adjusted Chi Square Value (89.46, β)

   95% Gamma Approximate KM-UCL (use when n>=50)    95% Gamma Adjusted KM-UCL (use when n<50)

Gamma ROS Statistics using Imputed  Non-Detects

GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1

For such situations, GROS method tends to yield inflated values of UCLs and BTVs

For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates

Minimum Mean

Maximum Median

SD CV

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)



1706

1707

1708

1709

1710

1711

1712

1713

1714

1715

1716

1717

1718

1719

1720

1721

1722

1723

1724

1725

1726

1727

1728

1729

1730

1731

1732

1733

1734

1735

1736

1737

1738

1739

1740

1741

1742

1743

1744

1745

1746

1747

1748

1749

1750

1751

1752

1753

1754

1755

1756

1757

1758

1759

1760

A B C D E F G H I J K L
     0.0324

     54.97      52.97

      1.847       1.917

      0.919

      0.874

      0.171

      0.237

      1.375       0.142

      0.82       0.625

      1.748       1.689

      1.769       1.783

      2.028

      0.137       1.982

      0.612       2.196

      0.166

      1.367       0.132

      0.827       0.634

      1.743       2.033

      1.749       1.712

     15      13

      6       9

      6       7

     0.053      0.0363

      0.293       0.45

    0.00758      60%

      0.12      0.087

     0.091       0.726

      2.171       5.013

    -2.282       0.574

Adjusted Level of Significance (β)

Approximate Chi Square Value (73.74, α) Adjusted Chi Square Value (73.74, β)

   95% Gamma Approximate UCL (use when n>=50)    95% Gamma Adjusted UCL (use when n<50)

Lognormal GOF Test on Detected Observations Only

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Detected Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Detected Data appear Lognormal at 5% Significance Level

Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects

Mean in Original Scale Mean in Log Scale

SD in Original Scale SD in Log Scale

   95% t UCL (assumes normality of ROS data)    95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL    95% Bootstrap t UCL

   95% H-UCL (Log ROS)

UCLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distributed

KM Mean (logged)    95% H-UCL (KM -Log)

KM SD (logged)    95% Critical H Value (KM-Log)

KM Standard Error of Mean (logged)

DL/2 Statistics

DL/2 Normal DL/2 Log-Transformed

Mean in Original Scale Mean in Log Scale

SD in Original Scale SD in Log Scale

   95% t UCL (Assumes normality)    95% H-Stat UCL

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics

Detected Data appear Normal Distributed at 5% Significance Level

Suggested UCL to Use

95% KM (t) UCL 95% KM (Percentile Bootstrap) UCL

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

Indeno(1,2,3-cd)pyrene

General Statistics

Total Number of Observations Number of Distinct Observations

Number of Detects Number of Non-Detects

Number of Distinct Detects Number of Distinct Non-Detects

Minimum Detect Minimum Non-Detect

Maximum Detect Maximum Non-Detect

Variance Detects Percent Non-Detects

Mean Detects SD Detects

Median Detects CV Detects

Skewness Detects Kurtosis Detects

Mean of Logged Detects SD of Logged Detects



1761

1762

1763

1764

1765

1766

1767

1768

1769

1770

1771

1772

1773

1774

1775

1776

1777

1778

1779

1780

1781

1782

1783

1784

1785

1786

1787

1788

1789

1790

1791

1792

1793

1794

1795

1796

1797

1798

1799

1800

1801

1802

1803

1804

1805

1806

1807

1808

1809

1810

1811

1812

1813

1814

1815

A B C D E F G H I J K L

      0.71

      0.788

      0.378

      0.362

     0.0934      0.0252

     0.0715       0.139

      0.138       0.137

      0.135       0.172

      0.169       0.203

      0.251       0.344

      0.628

      0.701

      0.32

      0.334

      3.284       1.753

     0.0365      0.0683

     39.41      21.04

      0.12      0.0905

      1.707      51.22

     35.79      34.2

      0.134       0.14

     0.01      0.0798

      0.293      0.0668

     0.0682       0.854

      1.694       1.4

     0.0471      0.057

     50.83      42

     0.0798      0.0675

     0.0324

     28.14      26.75

      0.119       0.125

      0.877

      0.788

      0.282

      0.362

Normal GOF Test on Detects Only

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Detected Data Not Normal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Detected Data Not Normal at 5% Significance Level

Detected Data Not Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs

Mean Standard Error of Mean

SD    95% KM (BCA) UCL

95% KM (t) UCL 95% KM (Percentile Bootstrap) UCL

   95% KM (z) UCL    95% KM Bootstrap t UCL

90% KM Chebyshev UCL 95% KM Chebyshev UCL

97.5% KM Chebyshev UCL 99% KM Chebyshev UCL

Gamma GOF Tests on Detected Observations Only

A-D Test Statistic Anderson-Darling GOF Test

5% A-D Critical Value Detected data appear Gamma Distributed at 5% Significance Level

K-S Test Statistic Kolmogrov-Smirnoff GOF

5% K-S Critical Value Detected data appear Gamma Distributed at 5% Significance Level

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Gamma Kaplan-Meier (KM) Statistics

k hat (KM) nu hat (KM)

Approximate Chi Square Value (51.22, α) Adjusted Chi Square Value (51.22, β)

95% Gamma Approximate KM-UCL (use when n>=50) 95% Gamma Adjusted KM-UCL (use when n<50)

Gamma ROS Statistics using Imputed  Non-Detects

GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1

For such situations, GROS method tends to yield inflated values of UCLs and BTVs

For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates

Minimum Mean

Maximum Median

SD CV

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Adjusted Level of Significance (β)

Approximate Chi Square Value (42.00, α) Adjusted Chi Square Value (42.00, β)

95% Gamma Approximate UCL (use when n>=50) 95% Gamma Adjusted UCL (use when n<50)

Lognormal GOF Test on Detected Observations Only

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Detected Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Detected Data appear Lognormal at 5% Significance Level

Detected Data appear Lognormal at 5% Significance Level



1816

1817

1818

1819

1820

1821

1822

1823

1824

1825

1826

1827

1828

1829

1830

1831

1832

1833

1834

1835

1836

1837

1838

1839

1840

1841

1842

1843

1844

1845

1846

1847

1848

1849

1850

1851

1852

1853

1854

1855

1856

1857

1858

1859

1860

1861

1862

1863

1864

1865

1866

1867

1868

1869

1870

A B C D E F G H I J K L

     0.0855     -2.626

     0.0627       0.564

      0.114       0.114

      0.129       0.142

      0.117

    -2.578       0.13

      0.606       2.189

      0.223

      0.128     -2.317

     0.0825       0.834

      0.165       0.243

      0.138       0.125

      0.14

     15      15

      0

      3.9      23.22

     84.4      16.9

     22.49       5.807

      0.969       1.876

      0.779

      0.881

      0.239

      0.229

     33.45      35.78

     33.92

Lognormal ROS Statistics Using Imputed Non-Detects

Mean in Original Scale Mean in Log Scale

SD in Original Scale SD in Log Scale

   95% t UCL (assumes normality of ROS data)    95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL    95% Bootstrap t UCL

   95% H-UCL (Log ROS)

UCLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distributed

KM Mean (logged)    95% H-UCL (KM -Log)

KM SD (logged)    95% Critical H Value (KM-Log)

KM Standard Error of Mean (logged)

DL/2 Statistics

DL/2 Normal DL/2 Log-Transformed

Mean in Original Scale Mean in Log Scale

SD in Original Scale SD in Log Scale

   95% t UCL (Assumes normality)    95% H-Stat UCL

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics

Detected Data appear Gamma Distributed at 5% Significance Level

Suggested UCL to Use

95% KM (t) UCL 95% GROS Adjusted Gamma UCL

95% Adjusted Gamma KM-UCL

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

Lead

General Statistics

Total Number of Observations Number of Distinct Observations

Number of Missing Observations

Minimum Mean

Maximum Median

SD Std. Error of Mean

Coefficient of Variation Skewness

Normal GOF Test

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Data Not Normal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Data Not Normal at 5% Significance Level

Data Not Normal at 5% Significance Level

Assuming Normal Distribution

   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL    95% Adjusted-CLT UCL (Chen-1995)

   95% Modified-t UCL (Johnson-1978)



1871

1872

1873

1874

1875

1876

1877

1878

1879

1880

1881

1882

1883

1884

1885

1886

1887

1888

1889

1890

1891

1892

1893

1894

1895

1896

1897

1898

1899

1900

1901

1902

1903

1904

1905

1906

1907

1908

1909

1910

1911

1912

1913

1914

1915

1916

1917

1918

1919

1920

1921

1922

1923

1924

1925

A B C D E F G H I J K L

      0.318

      0.754

      0.127

      0.226

      1.469       1.219

     15.81      19.04

     44.06      36.58

     23.22      21.03

     23.74

     0.0324      22.47

     35.79      37.81

      0.972

      0.881

     0.0878

      0.229

      1.361       2.768

      4.436       0.903

     44.78      40.56

     48.47      59.44

     81.01

     32.77      33.45

     32.28      44.12

     85.41      33.07

     36.89

     40.64      48.54

     59.49      81

     37.81

Gamma GOF Test

A-D Test Statistic Anderson-Darling Gamma GOF Test

5% A-D Critical Value Detected data appear Gamma Distributed at 5% Significance Level

K-S Test Statistic Kolmogrov-Smirnoff Gamma GOF Test

5% K-S Critical Value Detected data appear Gamma Distributed at 5% Significance Level

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Approximate Chi Square Value (0.05)

Adjusted Level of Significance Adjusted Chi Square Value

Assuming Gamma Distribution

   95% Approximate Gamma UCL (use when n>=50)    95% Adjusted Gamma UCL (use when n<50)

Lognormal GOF Test

Shapiro Wilk Test Statistic Shapiro Wilk Lognormal GOF Test

5% Shapiro Wilk Critical Value Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic Lilliefors Lognormal GOF Test

5% Lilliefors Critical Value Data appear Lognormal at 5% Significance Level

Data appear Lognormal at 5% Significance Level

Lognormal Statistics

Minimum of Logged Data Mean of logged Data

Maximum of Logged Data SD of logged Data

Assuming Lognormal Distribution

   95% H-UCL    90% Chebyshev (MVUE) UCL

   95% Chebyshev (MVUE) UCL  97.5% Chebyshev (MVUE) UCL

   99% Chebyshev (MVUE) UCL

Nonparametric Distribution Free UCL Statistics

Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

   95% CLT UCL    95% Jackknife UCL

   95% Standard Bootstrap UCL    95% Bootstrap-t UCL

   95% Hall's Bootstrap UCL    95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL

   90% Chebyshev(Mean, Sd) UCL    95% Chebyshev(Mean, Sd) UCL

 97.5% Chebyshev(Mean, Sd) UCL    99% Chebyshev(Mean, Sd) UCL

Suggested UCL to Use

95% Adjusted Gamma UCL

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

For additional insight the user may want to consult a statistician.

Magnesium



1926

1927

1928

1929

1930

1931

1932

1933

1934

1935

1936

1937

1938

1939

1940

1941

1942

1943

1944

1945

1946

1947

1948

1949

1950

1951

1952

1953

1954

1955

1956

1957

1958

1959

1960

1961

1962

1963

1964

1965

1966

1967

1968

1969

1970

1971

1972

1973

1974

1975

1976

1977

1978

1979

1980

A B C D E F G H I J K L

     15      14

      0

   963   1450

  3160   1290

   560.3    144.7

      0.387       2.431

      0.696

      0.881

      0.304

      0.229

  1704   1785

  1719

      1.28

      0.737

      0.28

      0.222

     10.12       8.14

   143.2    178.1

   303.6    244.2

  1450    508

   209

     0.0324    205

  1693   1727

      0.825

      0.881

      0.261

      0.229

      6.87       7.229

      8.058       0.304

  1682   1782

  1937   2152

  2575

General Statistics

Total Number of Observations Number of Distinct Observations

Number of Missing Observations

Minimum Mean

Maximum Median

SD Std. Error of Mean

Coefficient of Variation Skewness

Normal GOF Test

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Data Not Normal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Data Not Normal at 5% Significance Level

Data Not Normal at 5% Significance Level

Assuming Normal Distribution

   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL    95% Adjusted-CLT UCL (Chen-1995)

   95% Modified-t UCL (Johnson-1978)

Gamma GOF Test

A-D Test Statistic Anderson-Darling Gamma GOF Test

5% A-D Critical Value Data Not Gamma Distributed at 5% Significance Level

K-S Test Statistic Kolmogrov-Smirnoff Gamma GOF Test

5% K-S Critical Value Data Not Gamma Distributed at 5% Significance Level

Data Not Gamma Distributed at 5% Significance Level

Gamma Statistics

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Approximate Chi Square Value (0.05)

Adjusted Level of Significance Adjusted Chi Square Value

Assuming Gamma Distribution

   95% Approximate Gamma UCL (use when n>=50))    95% Adjusted Gamma UCL (use when n<50)

Lognormal GOF Test

Shapiro Wilk Test Statistic Shapiro Wilk Lognormal GOF Test

5% Shapiro Wilk Critical Value Data Not Lognormal at 5% Significance Level

Lilliefors Test Statistic Lilliefors Lognormal GOF Test

5% Lilliefors Critical Value Data Not Lognormal at 5% Significance Level

Data Not Lognormal at 5% Significance Level

Lognormal Statistics

Minimum of Logged Data Mean of logged Data

Maximum of Logged Data SD of logged Data

Assuming Lognormal Distribution

   95% H-UCL    90% Chebyshev (MVUE) UCL

   95% Chebyshev (MVUE) UCL  97.5% Chebyshev (MVUE) UCL

   99% Chebyshev (MVUE) UCL



1981

1982

1983

1984

1985

1986

1987

1988

1989

1990

1991

1992

1993

1994

1995

1996

1997

1998

1999

2000

2001

2002

2003

2004

2005

2006

2007

2008

2009

2010

2011

2012

2013

2014

2015

2016

2017

2018

2019

2020

2021

2022

2023

2024

2025

2026

2027

2028

2029

2030

2031

2032

2033

2034

2035

A B C D E F G H I J K L

  1688   1704

  1682   2135

  2913   1698

  1799

  1884   2080

  2353   2889

  1704   1719

     15      13

      0

   125    272.5

   742    247

   150.1      38.75

      0.551       2.353

      0.756

      0.881

      0.198

      0.229

   340.7    361.4

   344.6

      0.512

      0.739

      0.141

      0.222

      4.973       4.023

     54.79      67.73

   149.2    120.7

   272.5    135.9

     96.31

Nonparametric Distribution Free UCL Statistics

Data do not follow a Discernible Distribution (0.05)

Nonparametric Distribution Free UCLs

   95% CLT UCL    95% Jackknife UCL

   95% Standard Bootstrap UCL    95% Bootstrap-t UCL

   95% Hall's Bootstrap UCL    95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL

   90% Chebyshev(Mean, Sd) UCL    95% Chebyshev(Mean, Sd) UCL

 97.5% Chebyshev(Mean, Sd) UCL    99% Chebyshev(Mean, Sd) UCL

Suggested UCL to Use

95% Student's-t UCL or 95% Modified-t UCL

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

For additional insight the user may want to consult a statistician.

Manganese

General Statistics

Total Number of Observations Number of Distinct Observations

Number of Missing Observations

Minimum Mean

Maximum Median

SD Std. Error of Mean

Coefficient of Variation Skewness

Normal GOF Test

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Data Not Normal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Data appear Normal at 5% Significance Level

Data appear Approximate Normal at 5% Significance Level

Assuming Normal Distribution

   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL    95% Adjusted-CLT UCL (Chen-1995)

   95% Modified-t UCL (Johnson-1978)

Gamma GOF Test

A-D Test Statistic Anderson-Darling Gamma GOF Test

5% A-D Critical Value Detected data appear Gamma Distributed at 5% Significance Level

K-S Test Statistic Kolmogrov-Smirnoff Gamma GOF Test

5% K-S Critical Value Detected data appear Gamma Distributed at 5% Significance Level

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Approximate Chi Square Value (0.05)



2036

2037

2038

2039

2040

2041

2042

2043

2044

2045

2046

2047

2048

2049

2050

2051

2052

2053

2054

2055

2056

2057

2058

2059

2060

2061

2062

2063

2064

2065

2066

2067

2068

2069

2070

2071

2072

2073

2074

2075

2076

2077

2078

2079

2080

2081

2082

2083

2084

2085

2086

2087

2088

2089

2090

A B C D E F G H I J K L
     0.0324      93.63

   341.4    351.2

      0.941

      0.881

      0.129

      0.229

      4.828       5.504

      6.609       0.447

   345    364.9

   408.1    468.1

   586

   336.2    340.7

   332.8    387.3

   626.5    342.1

   365.2

   388.7    441.4

   514.4    658

   340.7

     13      12

      0

      4.7       7.536

     14.8       6

      3.33       0.923

      0.442       1.43

      0.796

      0.866

      0.216

Adjusted Level of Significance Adjusted Chi Square Value

Assuming Gamma Distribution

   95% Approximate Gamma UCL (use when n>=50))    95% Adjusted Gamma UCL (use when n<50)

Lognormal GOF Test

Shapiro Wilk Test Statistic Shapiro Wilk Lognormal GOF Test

5% Shapiro Wilk Critical Value Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic Lilliefors Lognormal GOF Test

5% Lilliefors Critical Value Data appear Lognormal at 5% Significance Level

Data appear Lognormal at 5% Significance Level

Lognormal Statistics

Minimum of Logged Data Mean of logged Data

Maximum of Logged Data SD of logged Data

Assuming Lognormal Distribution

   95% H-UCL    90% Chebyshev (MVUE) UCL

   95% Chebyshev (MVUE) UCL  97.5% Chebyshev (MVUE) UCL

   99% Chebyshev (MVUE) UCL

Nonparametric Distribution Free UCL Statistics

Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

   95% CLT UCL    95% Jackknife UCL

   95% Standard Bootstrap UCL    95% Bootstrap-t UCL

   95% Hall's Bootstrap UCL    95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL

   90% Chebyshev(Mean, Sd) UCL    95% Chebyshev(Mean, Sd) UCL

 97.5% Chebyshev(Mean, Sd) UCL    99% Chebyshev(Mean, Sd) UCL

Suggested UCL to Use

95% Student's-t UCL

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

For additional insight the user may want to consult a statistician.

Nickel

General Statistics

Total Number of Observations Number of Distinct Observations

Number of Missing Observations

Minimum Mean

Maximum Median

SD Std. Error of Mean

Coefficient of Variation Skewness

Normal GOF Test

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Data Not Normal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test



2091

2092

2093

2094

2095

2096

2097

2098

2099

2100

2101

2102

2103

2104

2105

2106

2107

2108

2109

2110

2111

2112

2113

2114

2115

2116

2117

2118

2119

2120

2121

2122

2123

2124

2125

2126

2127

2128

2129

2130

2131

2132

2133

2134

2135

2136

2137

2138

2139

2140

2141

2142

2143

2144

2145

A B C D E F G H I J K L
      0.246

      9.182       9.446

      9.243

      0.756

      0.735

      0.21

      0.237

      6.824       5.3

      1.104       1.422

   177.4    137.8

      7.536       3.273

   111.7

     0.0301    108.3

      9.299       9.586

      0.875

      0.866

      0.192

      0.246

      1.548       1.945

      2.695       0.386

      9.405       9.934

     11.04      12.58

     15.6

      9.055       9.182

      8.999      10.43

     13.54       8.974

      9.385

     10.31      11.56

     13.3      16.72

      9.182

5% Lilliefors Critical Value Data appear Normal at 5% Significance Level

Data appear Approximate Normal at 5% Significance Level

Assuming Normal Distribution

   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL    95% Adjusted-CLT UCL (Chen-1995)

   95% Modified-t UCL (Johnson-1978)

Gamma GOF Test

A-D Test Statistic Anderson-Darling Gamma GOF Test

5% A-D Critical Value Data Not Gamma Distributed at 5% Significance Level

K-S Test Statistic Kolmogrov-Smirnoff Gamma GOF Test

5% K-S Critical Value Detected data appear Gamma Distributed at 5% Significance Level

Detected data follow Appr. Gamma Distribution at 5% Significance Level

Gamma Statistics

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Approximate Chi Square Value (0.05)

Adjusted Level of Significance Adjusted Chi Square Value

Assuming Gamma Distribution

   95% Approximate Gamma UCL (use when n>=50))    95% Adjusted Gamma UCL (use when n<50)

Lognormal GOF Test

Shapiro Wilk Test Statistic Shapiro Wilk Lognormal GOF Test

5% Shapiro Wilk Critical Value Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic Lilliefors Lognormal GOF Test

5% Lilliefors Critical Value Data appear Lognormal at 5% Significance Level

Data appear Lognormal at 5% Significance Level

Lognormal Statistics

Minimum of Logged Data Mean of logged Data

Maximum of Logged Data SD of logged Data

Assuming Lognormal Distribution

   95% H-UCL    90% Chebyshev (MVUE) UCL

   95% Chebyshev (MVUE) UCL  97.5% Chebyshev (MVUE) UCL

   99% Chebyshev (MVUE) UCL

Nonparametric Distribution Free UCL Statistics

Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

   95% CLT UCL    95% Jackknife UCL

   95% Standard Bootstrap UCL    95% Bootstrap-t UCL

   95% Hall's Bootstrap UCL    95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL

   90% Chebyshev(Mean, Sd) UCL    95% Chebyshev(Mean, Sd) UCL

 97.5% Chebyshev(Mean, Sd) UCL    99% Chebyshev(Mean, Sd) UCL

Suggested UCL to Use

95% Student's-t UCL



2146

2147

2148

2149

2150

2151

2152

2153

2154

2155

2156

2157

2158

2159

2160

2161

2162

2163

2164

2165

2166

2167

2168

2169

2170

2171

2172

2173

2174

2175

2176

2177

2178

2179

2180

2181

2182

2183

2184

2185

2186

2187

2188

2189

2190

2191

2192

2193

2194

2195

2196

2197

2198

2199

2200

A B C D E F G H I J K L

     15      15

      9       6

      9       6

     0.087       0.26

      1.71       1.27

      0.253      40%

      0.389       0.503

      0.25       1.294

      2.816       8.205

    -1.364       0.867

      0.562

      0.829

      0.412

      0.295

      0.316       0.106

      0.382       0.52

      0.503       0.514

      0.491       0.83

      0.635       0.779

      0.98       1.374

      0.918

      0.737

      0.308

      0.285

      1.332       0.962

      0.292       0.404

     23.98      17.32

      0.389       0.397

      0.682      20.47

     11.2      10.36

      0.577       0.624

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

For additional insight the user may want to consult a statistician.

Nitrate

General Statistics

Total Number of Observations Number of Distinct Observations

Number of Detects Number of Non-Detects

Number of Distinct Detects Number of Distinct Non-Detects

Minimum Detect Minimum Non-Detect

Maximum Detect Maximum Non-Detect

Variance Detects Percent Non-Detects

Mean Detects SD Detects

Median Detects CV Detects

Skewness Detects Kurtosis Detects

Mean of Logged Detects SD of Logged Detects

Normal GOF Test on Detects Only

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Detected Data Not Normal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Detected Data Not Normal at 5% Significance Level

Detected Data Not Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs

Mean Standard Error of Mean

SD    95% KM (BCA) UCL

95% KM (t) UCL 95% KM (Percentile Bootstrap) UCL

   95% KM (z) UCL    95% KM Bootstrap t UCL

90% KM Chebyshev UCL 95% KM Chebyshev UCL

97.5% KM Chebyshev UCL 99% KM Chebyshev UCL

Gamma GOF Tests on Detected Observations Only

A-D Test Statistic Anderson-Darling GOF Test

5% A-D Critical Value Detected Data Not Gamma Distributed at 5% Significance Level

K-S Test Statistic Kolmogrov-Smirnoff GOF

5% K-S Critical Value Detected Data Not Gamma Distributed at 5% Significance Level

Detected Data Not Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Gamma Kaplan-Meier (KM) Statistics

k hat (KM) nu hat (KM)

Approximate Chi Square Value (20.47, α) Adjusted Chi Square Value (20.47, β)

   95% Gamma Approximate KM-UCL (use when n>=50)    95% Gamma Adjusted KM-UCL (use when n<50)

Gamma ROS Statistics using Imputed  Non-Detects

GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs



2201

2202

2203

2204

2205

2206

2207

2208

2209

2210

2211

2212

2213

2214

2215

2216

2217

2218

2219

2220

2221

2222

2223

2224

2225

2226

2227

2228

2229

2230

2231

2232

2233

2234

2235

2236

2237

2238

2239

2240

2241

2242

2243

2244

2245

2246

2247

2248

2249

2250

2251

2252

2253

2254

2255

A B C D E F G H I J K L

     0.0803       0.3

      1.71       0.192

      0.398       1.324

      1.584       1.312

      0.19       0.229

     47.52      39.35

      0.3       0.262

     0.0324

     25.98      24.65

      0.455       0.48

      0.874

      0.829

      0.235

      0.295

      0.311     -1.478

      0.393       0.675

      0.49       0.508

      0.609       1.083

      0.432

    -1.494       0.457

      0.722       2.335

      0.227

      0.409     -1.22

      0.405       0.808

      0.593       0.695

      0.503       0.514

     15      11

GROS may not be used when kstar of detected data is small such as < 0.1

For such situations, GROS method tends to yield inflated values of UCLs and BTVs

For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates

Minimum Mean

Maximum Median

SD CV

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Adjusted Level of Significance (β)

Approximate Chi Square Value (39.35, α) Adjusted Chi Square Value (39.35, β)

   95% Gamma Approximate UCL (use when n>=50)    95% Gamma Adjusted UCL (use when n<50)

Lognormal GOF Test on Detected Observations Only

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Detected Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Detected Data appear Lognormal at 5% Significance Level

Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects

Mean in Original Scale Mean in Log Scale

SD in Original Scale SD in Log Scale

   95% t UCL (assumes normality of ROS data)    95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL    95% Bootstrap t UCL

   95% H-UCL (Log ROS)

UCLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distributed

KM Mean (logged)    95% H-UCL (KM -Log)

KM SD (logged)    95% Critical H Value (KM-Log)

KM Standard Error of Mean (logged)

DL/2 Statistics

DL/2 Normal DL/2 Log-Transformed

Mean in Original Scale Mean in Log Scale

SD in Original Scale SD in Log Scale

   95% t UCL (Assumes normality)    95% H-Stat UCL

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics

Detected Data appear Lognormal Distributed at 5% Significance Level

Suggested UCL to Use

95% KM (t) UCL 95% KM (% Bootstrap) UCL

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

Phenanthrene

General Statistics

Total Number of Observations Number of Distinct Observations



2256

2257

2258

2259

2260

2261

2262

2263

2264

2265

2266

2267

2268

2269

2270

2271

2272

2273

2274

2275

2276

2277

2278

2279

2280

2281

2282

2283

2284

2285

2286

2287

2288

2289

2290

2291

2292

2293

2294

2295

2296

2297

2298

2299

2300

2301

2302

2303

2304

2305

2306

2307

2308

2309

2310

A B C D E F G H I J K L
      6       9

      5       7

      0.27      0.0363

      2.39       0.45

      0.696      60%

      0.698       0.834

      0.37       1.195

      2.379       5.723

    -0.734       0.827

      0.593

      0.788

      0.427

      0.362

      0.336       0.164

      0.571       0.682

      0.625       0.632

      0.605       0.916

      0.827       1.049

      1.358       1.964

      0.995

      0.708

      0.374

      0.338

      1.477       0.85

      0.473       0.822

     17.73      10.2

      0.698       0.758

      0.347      10.42

      4.203       3.729

      0.834       0.94

     0.01       0.285

      2.39      0.01

      0.609       2.133

      0.37       0.34

      0.772       0.839

     11.09      10.21

      0.285       0.489

Number of Detects Number of Non-Detects

Number of Distinct Detects Number of Distinct Non-Detects

Minimum Detect Minimum Non-Detect

Maximum Detect Maximum Non-Detect

Variance Detects Percent Non-Detects

Mean Detects SD Detects

Median Detects CV Detects

Skewness Detects Kurtosis Detects

Mean of Logged Detects SD of Logged Detects

Normal GOF Test on Detects Only

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Detected Data Not Normal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Detected Data Not Normal at 5% Significance Level

Detected Data Not Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs

Mean Standard Error of Mean

SD    95% KM (BCA) UCL

95% KM (t) UCL 95% KM (Percentile Bootstrap) UCL

   95% KM (z) UCL    95% KM Bootstrap t UCL

90% KM Chebyshev UCL 95% KM Chebyshev UCL

97.5% KM Chebyshev UCL 99% KM Chebyshev UCL

Gamma GOF Tests on Detected Observations Only

A-D Test Statistic Anderson-Darling GOF Test

5% A-D Critical Value Detected Data Not Gamma Distributed at 5% Significance Level

K-S Test Statistic Kolmogrov-Smirnoff GOF

5% K-S Critical Value Detected Data Not Gamma Distributed at 5% Significance Level

Detected Data Not Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Gamma Kaplan-Meier (KM) Statistics

k hat (KM) nu hat (KM)

Approximate Chi Square Value (10.42, α) Adjusted Chi Square Value (10.42, β)

   95% Gamma Approximate KM-UCL (use when n>=50)    95% Gamma Adjusted KM-UCL (use when n<50)

Gamma ROS Statistics using Imputed  Non-Detects

GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1

For such situations, GROS method tends to yield inflated values of UCLs and BTVs

For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates

Minimum Mean

Maximum Median

SD CV

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)



2311

2312

2313

2314

2315

2316

2317

2318

2319

2320

2321

2322

2323

2324

2325

2326

2327

2328

2329

2330

2331

2332

2333

2334

2335

2336

2337

2338

2339

2340

2341

2342

2343

2344

2345

2346

2347

2348

2349

2350

2351

2352

2353

2354

2355

2356

2357

2358

2359

2360

2361

2362

2363

2364

2365

A B C D E F G H I J K L
     0.0324

      4.071       3.606

      0.715       0.808

      0.742

      0.788

      0.314

      0.362

      0.345     -1.679

      0.583       0.993

      0.61       0.622

      0.783       1.284

      0.631

    -1.99       1.037

      1.319       3.283

      0.432

      0.359     -1.698

      0.579       1.218

      0.622       1.058

      0.625       0.632

     15      14

     10       5

     10       4

     0.0128      0.0398

      3.14       0.45

      0.869      33.33%

      0.567       0.932

      0.355       1.644

      2.82       8.426

    -1.589       1.638

Adjusted Level of Significance (β)

Approximate Chi Square Value (10.21, α) Adjusted Chi Square Value (10.21, β)

   95% Gamma Approximate UCL (use when n>=50)    95% Gamma Adjusted UCL (use when n<50)

Lognormal GOF Test on Detected Observations Only

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Detected Data Not Lognormal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Detected Data appear Lognormal at 5% Significance Level

Detected Data appear Approximate Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects

Mean in Original Scale Mean in Log Scale

SD in Original Scale SD in Log Scale

   95% t UCL (assumes normality of ROS data)    95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL    95% Bootstrap t UCL

   95% H-UCL (Log ROS)

UCLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distributed

KM Mean (logged)    95% H-UCL (KM -Log)

KM SD (logged)    95% Critical H Value (KM-Log)

KM Standard Error of Mean (logged)

DL/2 Statistics

DL/2 Normal DL/2 Log-Transformed

Mean in Original Scale Mean in Log Scale

SD in Original Scale SD in Log Scale

   95% t UCL (Assumes normality)    95% H-Stat UCL

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics

Detected Data appear Approximate Lognormal Distributed at 5% Significance Level

Suggested UCL to Use

95% KM (t) UCL 95% KM (% Bootstrap) UCL

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

Pyrene

General Statistics

Total Number of Observations Number of Distinct Observations

Number of Detects Number of Non-Detects

Number of Distinct Detects Number of Distinct Non-Detects

Minimum Detect Minimum Non-Detect

Maximum Detect Maximum Non-Detect

Variance Detects Percent Non-Detects

Mean Detects SD Detects

Median Detects CV Detects

Skewness Detects Kurtosis Detects

Mean of Logged Detects SD of Logged Detects



2366

2367

2368

2369

2370

2371

2372

2373

2374

2375

2376

2377

2378

2379

2380

2381

2382

2383

2384

2385

2386

2387

2388

2389

2390

2391

2392

2393

2394

2395

2396

2397

2398

2399

2400

2401

2402

2403

2404

2405

2406

2407

2408

2409

2410

2411

2412

2413

2414

2415

2416

2417

2418

2419

2420

A B C D E F G H I J K L

      0.586

      0.842

      0.39

      0.28

      0.409       0.208

      0.759       0.807

      0.775       0.787

      0.751       1.378

      1.033       1.315

      1.707       2.478

      0.443

      0.769

      0.222

      0.279

      0.604       0.49

      0.938       1.158

     12.09       9.795

      0.567       0.81

      0.29       8.703

      3.148       2.751

      1.13       1.294

     0.01       0.385

      3.14      0.0671

      0.793       2.06

      0.43       0.388

      0.896       0.992

     12.9      11.65

      0.385       0.618

     0.0324

      4.998       4.473

      0.898       1.003

      0.95

      0.842

      0.193

      0.28

Normal GOF Test on Detects Only

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Detected Data Not Normal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Detected Data Not Normal at 5% Significance Level

Detected Data Not Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs

Mean Standard Error of Mean

SD 95% KM (BCA) UCL

   95% KM (t) UCL    95% KM (Percentile Bootstrap) UCL

   95% KM (z) UCL    95% KM Bootstrap t UCL

90% KM Chebyshev UCL 95% KM Chebyshev UCL

97.5% KM Chebyshev UCL 99% KM Chebyshev UCL

Gamma GOF Tests on Detected Observations Only

A-D Test Statistic Anderson-Darling GOF Test

5% A-D Critical Value Detected data appear Gamma Distributed at 5% Significance Level

K-S Test Statistic Kolmogrov-Smirnoff GOF

5% K-S Critical Value Detected data appear Gamma Distributed at 5% Significance Level

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Gamma Kaplan-Meier (KM) Statistics

k hat (KM) nu hat (KM)

Approximate Chi Square Value (8.70, α) Adjusted Chi Square Value (8.70, β)

95% Gamma Approximate KM-UCL (use when n>=50) 95% Gamma Adjusted KM-UCL (use when n<50)

Gamma ROS Statistics using Imputed  Non-Detects

GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1

For such situations, GROS method tends to yield inflated values of UCLs and BTVs

For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates

Minimum Mean

Maximum Median

SD CV

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Adjusted Level of Significance (β)

Approximate Chi Square Value (11.65, α) Adjusted Chi Square Value (11.65, β)

95% Gamma Approximate UCL (use when n>=50) 95% Gamma Adjusted UCL (use when n<50)

Lognormal GOF Test on Detected Observations Only

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Detected Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Detected Data appear Lognormal at 5% Significance Level

Detected Data appear Lognormal at 5% Significance Level



2421

2422

2423

2424

2425

2426

2427

2428

2429

2430

2431

2432

2433

2434

2435

2436

2437

2438

2439

2440

2441

2442

2443

2444

2445

2446

2447

2448

2449

2450

2451

2452

2453

2454

2455

2456

2457

2458

2459

2460

2461

2462

2463

2464

2465

2466

2467

2468

2469

2470

2471

2472

2473

2474

2475

A B C D E F G H I J K L

      0.396     -2.112

      0.788       1.583

      0.754       0.774

      0.944       1.543

      2.081

    -2.124       2.509

      1.64       3.873

      0.494

      0.434     -1.742

      0.773       1.445

      0.786       1.932

      0.807       1.003

      1.294

     15      14

     10       5

     10       4

      0.44       1.07

      1       1.22

     0.0301      33.33%

      0.788       0.173

      0.815       0.22

    -0.813       0.4

    -0.264       0.25

      0.948

      0.842

      0.15

      0.28

      0.788      0.0548

Lognormal ROS Statistics Using Imputed Non-Detects

Mean in Original Scale Mean in Log Scale

SD in Original Scale SD in Log Scale

   95% t UCL (assumes normality of ROS data)    95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL    95% Bootstrap t UCL

   95% H-UCL (Log ROS)

UCLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distributed

KM Mean (logged)    95% H-UCL (KM -Log)

KM SD (logged)    95% Critical H Value (KM-Log)

KM Standard Error of Mean (logged)

DL/2 Statistics

DL/2 Normal DL/2 Log-Transformed

Mean in Original Scale Mean in Log Scale

SD in Original Scale SD in Log Scale

   95% t UCL (Assumes normality)    95% H-Stat UCL

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics

Detected Data appear Gamma Distributed at 5% Significance Level

Suggested UCL to Use

95% KM (BCA) UCL 95% GROS Adjusted Gamma UCL

95% Adjusted Gamma KM-UCL

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

Selenium

General Statistics

Total Number of Observations Number of Distinct Observations

Number of Detects Number of Non-Detects

Number of Distinct Detects Number of Distinct Non-Detects

Minimum Detect Minimum Non-Detect

Maximum Detect Maximum Non-Detect

Variance Detects Percent Non-Detects

Mean Detects SD Detects

Median Detects CV Detects

Skewness Detects Kurtosis Detects

Mean of Logged Detects SD of Logged Detects

Normal GOF Test on Detects Only

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Detected Data appear Normal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Detected Data appear Normal at 5% Significance Level

Detected Data appear Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs

Mean Standard Error of Mean



2476

2477

2478

2479

2480

2481

2482

2483

2484

2485

2486

2487

2488

2489

2490

2491

2492

2493

2494

2495

2496

2497

2498

2499

2500

2501

2502

2503

2504

2505

2506

2507

2508

2509

2510

2511

2512

2513

2514

2515

2516

2517

2518

2519

2520

2521

2522

2523

2524

2525

2526

2527

2528

2529

2530

A B C D E F G H I J K L
      0.164       0.869

      0.885       0.871

      0.878       0.874

      0.952       1.027

      1.13       1.334

      0.365

      0.725

      0.178

      0.266

     19.66      13.83

     0.0401      0.057

   393.1    276.5

      0.788       0.212

     22.95    688.5

   628.6    621.6

      0.863       0.873

      0.44       0.785

      1       0.779

      0.143       0.182

     28.06      22.49

     0.028      0.0349

   841.8    674.7

      0.785       0.166

     0.0324

   615.5    608.5

      0.861       0.871

      0.892

      0.842

      0.184

      0.28

      0.782     -0.264

      0.144       0.205

      0.847       0.838

      0.837       0.842

      0.866

SD    95% KM (BCA) UCL

95% KM (t) UCL 95% KM (Percentile Bootstrap) UCL

   95% KM (z) UCL    95% KM Bootstrap t UCL

90% KM Chebyshev UCL 95% KM Chebyshev UCL

97.5% KM Chebyshev UCL 99% KM Chebyshev UCL

Gamma GOF Tests on Detected Observations Only

A-D Test Statistic Anderson-Darling GOF Test

5% A-D Critical Value Detected data appear Gamma Distributed at 5% Significance Level

K-S Test Statistic Kolmogrov-Smirnoff GOF

5% K-S Critical Value Detected data appear Gamma Distributed at 5% Significance Level

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Gamma Kaplan-Meier (KM) Statistics

k hat (KM) nu hat (KM)

Approximate Chi Square Value (688.51, α) Adjusted Chi Square Value (688.51, β)

   95% Gamma Approximate KM-UCL (use when n>=50)    95% Gamma Adjusted KM-UCL (use when n<50)

Gamma ROS Statistics using Imputed  Non-Detects

GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1

For such situations, GROS method tends to yield inflated values of UCLs and BTVs

For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates

Minimum Mean

Maximum Median

SD CV

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Adjusted Level of Significance (β)

Approximate Chi Square Value (674.74, α) Adjusted Chi Square Value (674.74, β)

   95% Gamma Approximate UCL (use when n>=50)    95% Gamma Adjusted UCL (use when n<50)

Lognormal GOF Test on Detected Observations Only

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Detected Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Detected Data appear Lognormal at 5% Significance Level

Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects

Mean in Original Scale Mean in Log Scale

SD in Original Scale SD in Log Scale

   95% t UCL (assumes normality of ROS data)    95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL    95% Bootstrap t UCL

   95% H-UCL (Log ROS)

UCLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distributed



2531

2532

2533

2534

2535

2536

2537

2538

2539

2540

2541

2542

2543

2544

2545

2546

2547

2548

2549

2550

2551

2552

2553

2554

2555

2556

2557

2558

2559

2560

2561

2562

2563

2564

2565

2566

2567

2568

2569

2570

2571

2572

2573

2574

2575

2576

2577

2578

2579

2580

2581

2582

2583

2584

2585

A B C D E F G H I J K L
    -0.264       0.887

      0.237       1.834

     0.0789

      0.718     -0.36

      0.174       0.246

      0.797       0.812

      0.885       0.871

     15      14

      5      10

      5       9

   162      48.4

   489    287

 23014      66.67%

   282.8    151.7

   200       0.536

      0.755     -2.188

      5.533       0.522

      0.819

      0.762

      0.307

      0.396

   131.1      39.49

   134.9    210.4

   200.7    198.1

   196.1    183.5

   249.6    303.3

   377.8    524.1

      0.557

      0.681

      0.307

KM Mean (logged)    95% H-UCL (KM -Log)

KM SD (logged)    95% Critical H Value (KM-Log)

KM Standard Error of Mean (logged)

DL/2 Statistics

DL/2 Normal DL/2 Log-Transformed

Mean in Original Scale Mean in Log Scale

SD in Original Scale SD in Log Scale

   95% t UCL (Assumes normality)    95% H-Stat UCL

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics

Detected Data appear Normal Distributed at 5% Significance Level

Suggested UCL to Use

95% KM (t) UCL 95% KM (Percentile Bootstrap) UCL

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

Sodium

General Statistics

Total Number of Observations Number of Distinct Observations

Number of Detects Number of Non-Detects

Number of Distinct Detects Number of Distinct Non-Detects

Minimum Detect Minimum Non-Detect

Maximum Detect Maximum Non-Detect

Variance Detects Percent Non-Detects

Mean Detects SD Detects

Median Detects CV Detects

Skewness Detects Kurtosis Detects

Mean of Logged Detects SD of Logged Detects

Normal GOF Test on Detects Only

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Detected Data appear Normal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Detected Data appear Normal at 5% Significance Level

Detected Data appear Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs

Mean Standard Error of Mean

SD    95% KM (BCA) UCL

95% KM (t) UCL 95% KM (Percentile Bootstrap) UCL

   95% KM (z) UCL    95% KM Bootstrap t UCL

90% KM Chebyshev UCL 95% KM Chebyshev UCL

97.5% KM Chebyshev UCL 99% KM Chebyshev UCL

Gamma GOF Tests on Detected Observations Only

A-D Test Statistic Anderson-Darling GOF Test

5% A-D Critical Value Detected data appear Gamma Distributed at 5% Significance Level

K-S Test Statistic Kolmogrov-Smirnoff GOF



2586

2587

2588

2589

2590

2591

2592

2593

2594

2595

2596

2597

2598

2599

2600

2601

2602

2603

2604

2605

2606

2607

2608

2609

2610

2611

2612

2613

2614

2615

2616

2617

2618

2619

2620

2621

2622

2623

2624

2625

2626

2627

2628

2629

2630

2631

2632

2633

2634

2635

2636

2637

2638

2639

2640

A B C D E F G H I J K L
      0.358

      4.623       1.982

     61.18    142.7

     46.23      19.82

   282.8    200.9

      0.945      28.35

     17.2      16.13

   216.1    230.4

     0.01      94.27

   489      0.01

   160       1.698

      0.135       0.153

   697.5    617.9

      4.055       4.577

     94.27    241.4

     0.0324

      0.962       0.778

   448.5    554.3

      0.828

      0.762

      0.273

      0.396

   133.3       4.545

   136.5       0.792

   195.3    195

   210.7    269.9

   215.5

      4.477    215

      0.829       2.484

      0.248

   133.5       4.458

   139.5       0.948

   197    265.6

5% K-S Critical Value Detected data appear Gamma Distributed at 5% Significance Level

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Gamma Kaplan-Meier (KM) Statistics

k hat (KM) nu hat (KM)

Approximate Chi Square Value (28.35, α) Adjusted Chi Square Value (28.35, β)

   95% Gamma Approximate KM-UCL (use when n>=50)    95% Gamma Adjusted KM-UCL (use when n<50)

Gamma ROS Statistics using Imputed  Non-Detects

GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1

For such situations, GROS method tends to yield inflated values of UCLs and BTVs

For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates

Minimum Mean

Maximum Median

SD CV

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Adjusted Level of Significance (β)

Approximate Chi Square Value (4.58, α) Adjusted Chi Square Value (4.58, β)

   95% Gamma Approximate UCL (use when n>=50)    95% Gamma Adjusted UCL (use when n<50)

Lognormal GOF Test on Detected Observations Only

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Detected Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Detected Data appear Lognormal at 5% Significance Level

Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects

Mean in Original Scale Mean in Log Scale

SD in Original Scale SD in Log Scale

   95% t UCL (assumes normality of ROS data)    95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL    95% Bootstrap t UCL

   95% H-UCL (Log ROS)

UCLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distributed

KM Mean (logged)    95% H-UCL (KM -Log)

KM SD (logged)    95% Critical H Value (KM-Log)

KM Standard Error of Mean (logged)

DL/2 Statistics

DL/2 Normal DL/2 Log-Transformed

Mean in Original Scale Mean in Log Scale

SD in Original Scale SD in Log Scale

   95% t UCL (Assumes normality)    95% H-Stat UCL

DL/2 is not a recommended method, provided for comparisons and historical reasons
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   200.7    198.1

     15      15

      0

     13.1      48.45

   191      27.1

     47.94      12.38

      0.99       2.198

      0.715

      0.881

      0.302

      0.229

     70.25      76.31

     71.42

      0.875

      0.751

      0.263

      0.225

      1.691       1.397

     28.65      34.68

     50.73      41.91

     48.45      40.99

     28.07

     0.0324      26.68

     72.33      76.1

      0.914

Nonparametric Distribution Free UCL Statistics

Detected Data appear Normal Distributed at 5% Significance Level

Suggested UCL to Use

95% KM (t) UCL 95% KM (Percentile Bootstrap) UCL

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

Zinc

General Statistics

Total Number of Observations Number of Distinct Observations

Number of Missing Observations

Minimum Mean

Maximum Median

SD Std. Error of Mean

Coefficient of Variation Skewness

Normal GOF Test

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Data Not Normal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Data Not Normal at 5% Significance Level

Data Not Normal at 5% Significance Level

Assuming Normal Distribution

   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL    95% Adjusted-CLT UCL (Chen-1995)

   95% Modified-t UCL (Johnson-1978)

Gamma GOF Test

A-D Test Statistic Anderson-Darling Gamma GOF Test

5% A-D Critical Value Data Not Gamma Distributed at 5% Significance Level

K-S Test Statistic Kolmogrov-Smirnoff Gamma GOF Test

5% K-S Critical Value Data Not Gamma Distributed at 5% Significance Level

Data Not Gamma Distributed at 5% Significance Level

Gamma Statistics

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Approximate Chi Square Value (0.05)

Adjusted Level of Significance Adjusted Chi Square Value

Assuming Gamma Distribution

   95% Approximate Gamma UCL (use when n>=50))    95% Adjusted Gamma UCL (use when n<50)

Lognormal GOF Test

Shapiro Wilk Test Statistic Shapiro Wilk Lognormal GOF Test



2696

2697

2698

2699

2700

2701

2702

2703

2704

2705

2706

2707

2708

2709

2710

2711

2712

2713

2714

2715

2716

2717

2718

2719

2720

2721

2722

2723

2724

2725

2726

2727

2728

2729

2730

2731

2732

2733

A B C D E F G H I J K L
      0.881

      0.216

      0.229

      2.573       3.557

      5.252       0.777

     78.17      75.82

     89.23    107.8

   144.4

     68.81      70.25

     68.25      90.07

   145.1      70.26

     73.84

     85.58    102.4

   125.7    171.6

     78.17

5% Shapiro Wilk Critical Value Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic Lilliefors Lognormal GOF Test

5% Lilliefors Critical Value Data appear Lognormal at 5% Significance Level

Data appear Lognormal at 5% Significance Level

Lognormal Statistics

Minimum of Logged Data Mean of logged Data

Maximum of Logged Data SD of logged Data

Assuming Lognormal Distribution

   95% H-UCL    90% Chebyshev (MVUE) UCL

   95% Chebyshev (MVUE) UCL  97.5% Chebyshev (MVUE) UCL

   99% Chebyshev (MVUE) UCL

Nonparametric Distribution Free UCL Statistics

Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

   95% CLT UCL    95% Jackknife UCL

   95% Standard Bootstrap UCL    95% Bootstrap-t UCL

   95% Hall's Bootstrap UCL    95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL

   90% Chebyshev(Mean, Sd) UCL    95% Chebyshev(Mean, Sd) UCL

 97.5% Chebyshev(Mean, Sd) UCL    99% Chebyshev(Mean, Sd) UCL

Suggested UCL to Use

95% H-UCL

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

It is therefore recommended to avoid the use of H-statistic based 95% UCLs.

Use of nonparametric methods are preferred to compute UCL95 for skewed data sets which do not follow a gamma distribution.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

For additional insight the user may want to consult a statistician.

ProUCL computes and outputs H-statistic based UCLs for historical reasons only.

H-statistic often results in unstable (both high and low) values of UCL95 as shown in examples in the Technical Guide.
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     22      20

      7      15

      7      13

     0.0243      0.0363

      0.399       0.47

     0.0262      68.18%

      0.156       0.162

     0.066       1.037

      1.095     -0.947

    -2.344       1.073

      0.754

      0.803

      0.298

      0.335

     0.0809      0.029

      0.112       0.137

      0.131       0.133

      0.129       0.212

      0.168       0.207

      0.262       0.369

      0.524

      0.725

      0.258

      0.319

      1.167       0.762

      0.134       0.205

     16.34      10.67

      0.156       0.179

      0.519      22.83

     12.96      12.41

      0.142       0.149

UCL Statistics for Data Sets with Non-Detects

User Selected Options

Date/Time of Computation   2/5/2015 11:02:12 AM

From File   ProUCLinput_LWTL_0-5.xls

Full Precision   OFF

Confidence Coefficient   95%

Number of Bootstrap Operations   2000

Acenaphthene

General Statistics

Total Number of Observations Number of Distinct Observations

Number of Detects Number of Non-Detects

Number of Distinct Detects Number of Distinct Non-Detects

Minimum Detect Minimum Non-Detect

Maximum Detect Maximum Non-Detect

Variance Detects Percent Non-Detects

Mean Detects SD Detects

Median Detects CV Detects

Skewness Detects Kurtosis Detects

Mean of Logged Detects SD of Logged Detects

Normal GOF Test on Detects Only

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Detected Data Not Normal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Detected Data appear Normal at 5% Significance Level

Detected Data appear Approximate Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs

Mean Standard Error of Mean

SD    95% KM (BCA) UCL

95% KM (t) UCL 95% KM (Percentile Bootstrap) UCL

   95% KM (z) UCL    95% KM Bootstrap t UCL

90% KM Chebyshev UCL 95% KM Chebyshev UCL

97.5% KM Chebyshev UCL 99% KM Chebyshev UCL

Gamma GOF Tests on Detected Observations Only

A-D Test Statistic Anderson-Darling GOF Test

5% A-D Critical Value Detected data appear Gamma Distributed at 5% Significance Level

K-S Test Statistic Kolmogrov-Smirnoff GOF

5% K-S Critical Value Detected data appear Gamma Distributed at 5% Significance Level

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Gamma Kaplan-Meier (KM) Statistics

k hat (KM) nu hat (KM)

Approximate Chi Square Value (22.83, α) Adjusted Chi Square Value (22.83, β)

   95% Gamma Approximate KM-UCL (use when n>=50)    95% Gamma Adjusted KM-UCL (use when n<50)
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     0.01      0.0613

      0.399      0.0115

      0.11       1.794

      0.669       0.608

     0.0916       0.101

     29.43      26.75

     0.0613      0.0786

     0.0386

     15.96      15.34

      0.103       0.107

      0.914

      0.803

      0.208

      0.335

     0.0694     -3.227

      0.106       0.915

      0.108       0.108

      0.122       0.221

     0.0987

    -3.066       0.114

      0.906       2.456

      0.248

      0.127     -2.541

      0.115       1.074

      0.17       0.263

      0.131       0.133

Gamma ROS Statistics using Imputed  Non-Detects

GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1

For such situations, GROS method tends to yield inflated values of UCLs and BTVs

For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates

Minimum Mean

Maximum Median

SD CV

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Adjusted Level of Significance (β)

Approximate Chi Square Value (26.75, α) Adjusted Chi Square Value (26.75, β)

   95% Gamma Approximate UCL (use when n>=50)    95% Gamma Adjusted UCL (use when n<50)

Lognormal GOF Test on Detected Observations Only

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Detected Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Detected Data appear Lognormal at 5% Significance Level

Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects

Mean in Original Scale Mean in Log Scale

SD in Original Scale SD in Log Scale

   95% t UCL (assumes normality of ROS data)    95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL    95% Bootstrap t UCL

   95% H-UCL (Log ROS)

UCLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distributed

KM Mean (logged)    95% H-UCL (KM -Log)

KM SD (logged)    95% Critical H Value (KM-Log)

KM Standard Error of Mean (logged)

DL/2 Statistics

DL/2 Normal DL/2 Log-Transformed

Mean in Original Scale Mean in Log Scale

SD in Original Scale SD in Log Scale

   95% t UCL (Assumes normality)    95% H-Stat UCL

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics

Detected Data appear Approximate Normal Distributed at 5% Significance Level

Suggested UCL to Use

95% KM (t) UCL 95% KM (Percentile Bootstrap) UCL

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.
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     22      22

      0

  2280   7166

 15500   6655

  3168    675.5

      0.442       0.989

      0.933

      0.911

      0.154

      0.189

  8328   8429

  8352

      0.213

      0.746

      0.107

      0.186

      5.526       4.803

  1297   1492

   243.2    211.3

  7166   3270

   178.7

     0.0386    176.5

  8475   8582

      0.98

      0.911

      0.111

      0.189

      7.732       8.784

      9.649       0.452

  8765   9337

 10308  11656

 14304

Aluminum

General Statistics

Total Number of Observations Number of Distinct Observations

Number of Missing Observations

Minimum Mean

Maximum Median

SD Std. Error of Mean

Coefficient of Variation Skewness

Normal GOF Test

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Data appear Normal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Data appear Normal at 5% Significance Level

Data appear Normal at 5% Significance Level

Assuming Normal Distribution

   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL    95% Adjusted-CLT UCL (Chen-1995)

   95% Modified-t UCL (Johnson-1978)

Gamma GOF Test

A-D Test Statistic Anderson-Darling Gamma GOF Test

5% A-D Critical Value Detected data appear Gamma Distributed at 5% Significance Level

K-S Test Statistic Kolmogrov-Smirnoff Gamma GOF Test

5% K-S Critical Value Detected data appear Gamma Distributed at 5% Significance Level

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Approximate Chi Square Value (0.05)

Adjusted Level of Significance Adjusted Chi Square Value

Assuming Gamma Distribution

   95% Approximate Gamma UCL (use when n>=50))    95% Adjusted Gamma UCL (use when n<50)

Lognormal GOF Test

Shapiro Wilk Test Statistic Shapiro Wilk Lognormal GOF Test

5% Shapiro Wilk Critical Value Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic Lilliefors Lognormal GOF Test

5% Lilliefors Critical Value Data appear Lognormal at 5% Significance Level

Data appear Lognormal at 5% Significance Level

Lognormal Statistics

Minimum of Logged Data Mean of logged Data

Maximum of Logged Data SD of logged Data

Assuming Lognormal Distribution

   95% H-UCL    90% Chebyshev (MVUE) UCL

   95% Chebyshev (MVUE) UCL  97.5% Chebyshev (MVUE) UCL

   99% Chebyshev (MVUE) UCL
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  8277   8328

  8291   8527

  8771   8324

  8479

  9192  10110

 11384  13887

  8328

     22      20

     11      11

     11       9

     0.014      0.0363

      0.567       0.45

     0.0361      50%

      0.154       0.19

     0.064       1.232

      1.725       1.681

    -2.448       1.096

      0.687

      0.85

      0.361

      0.267

     0.097      0.0325

      0.143       0.164

      0.153       0.153

      0.151       0.223

      0.195       0.239

      0.3       0.421

      0.818

      0.752

      0.288

      0.262

Nonparametric Distribution Free UCL Statistics

Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

   95% CLT UCL    95% Jackknife UCL

   95% Standard Bootstrap UCL    95% Bootstrap-t UCL

   95% Hall's Bootstrap UCL    95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL

   90% Chebyshev(Mean, Sd) UCL    95% Chebyshev(Mean, Sd) UCL

 97.5% Chebyshev(Mean, Sd) UCL    99% Chebyshev(Mean, Sd) UCL

Suggested UCL to Use

95% Student's-t UCL

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

For additional insight the user may want to consult a statistician.

Anthracene

General Statistics

Total Number of Observations Number of Distinct Observations

Number of Detects Number of Non-Detects

Number of Distinct Detects Number of Distinct Non-Detects

Minimum Detect Minimum Non-Detect

Maximum Detect Maximum Non-Detect

Variance Detects Percent Non-Detects

Mean Detects SD Detects

Median Detects CV Detects

Skewness Detects Kurtosis Detects

Mean of Logged Detects SD of Logged Detects

Normal GOF Test on Detects Only

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Detected Data Not Normal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Detected Data Not Normal at 5% Significance Level

Detected Data Not Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs

Mean Standard Error of Mean

SD 95% KM (BCA) UCL

   95% KM (t) UCL    95% KM (Percentile Bootstrap) UCL

   95% KM (z) UCL    95% KM Bootstrap t UCL

90% KM Chebyshev UCL 95% KM Chebyshev UCL

97.5% KM Chebyshev UCL 99% KM Chebyshev UCL

Gamma GOF Tests on Detected Observations Only

A-D Test Statistic Anderson-Darling GOF Test

5% A-D Critical Value Detected Data Not Gamma Distributed at 5% Significance Level

K-S Test Statistic Kolmogrov-Smirnoff GOF

5% K-S Critical Value Detected Data Not Gamma Distributed at 5% Significance Level

Detected Data Not Gamma Distributed at 5% Significance Level
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      1       0.788

      0.154       0.196

     21.99      17.33

      0.154       0.174

      0.462      20.34

     11.1      10.6

      0.178       0.186

     0.01      0.0881

      0.567      0.0426

      0.148       1.685

      0.68       0.617

      0.13       0.143

     29.9      27.16

     0.0881       0.112

     0.0386

     16.27      15.65

      0.147       0.153

      0.927

      0.85

      0.217

      0.267

     0.0934     -3.007

      0.146       1.026

      0.147       0.152

      0.164       0.265

      0.15

    -2.993       0.165

      1.066       2.675

      0.28

      0.133     -2.535

      0.146       1.073

      0.187       0.265

Gamma Statistics on Detected Data Only

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Gamma Kaplan-Meier (KM) Statistics

k hat (KM) nu hat (KM)

Approximate Chi Square Value (20.34, α) Adjusted Chi Square Value (20.34, β)

   95% Gamma Approximate KM-UCL (use when n>=50)    95% Gamma Adjusted KM-UCL (use when n<50)

Gamma ROS Statistics using Imputed  Non-Detects

GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1

For such situations, GROS method tends to yield inflated values of UCLs and BTVs

For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates

Minimum Mean

Maximum Median

SD CV

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Adjusted Level of Significance (β)

Approximate Chi Square Value (27.16, α) Adjusted Chi Square Value (27.16, β)

   95% Gamma Approximate UCL (use when n>=50)    95% Gamma Adjusted UCL (use when n<50)

Lognormal GOF Test on Detected Observations Only

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Detected Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Detected Data appear Lognormal at 5% Significance Level

Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects

Mean in Original Scale Mean in Log Scale

SD in Original Scale SD in Log Scale

   95% t UCL (assumes normality of ROS data)    95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL    95% Bootstrap t UCL

   95% H-UCL (Log ROS)

UCLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distributed

KM Mean (logged)    95% H-UCL (KM -Log)

KM SD (logged)    95% Critical H Value (KM-Log)

KM Standard Error of Mean (logged)

DL/2 Statistics

DL/2 Normal DL/2 Log-Transformed

Mean in Original Scale Mean in Log Scale

SD in Original Scale SD in Log Scale

   95% t UCL (Assumes normality)    95% H-Stat UCL

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics
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294
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308
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314

315

316

317

318

319

320

321

322

323

324

325

326

327

328

329

330
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      0.164

     22      21

      0

      0.658       2.241

      5.25       2.32

      1.212       0.258

      0.541       1.018

      0.899

      0.911

      0.154

      0.189

      2.686       2.726

      2.695

      0.474

      0.748

      0.135

      0.186

      3.556       3.102

      0.63       0.722

   156.5    136.5

      2.241       1.272

   110.5

     0.0386    108.7

      2.768       2.813

      0.938

      0.911

      0.163

Detected Data appear Lognormal Distributed at 5% Significance Level

Suggested UCL to Use

95% KM (BCA) UCL

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

Arsenic

General Statistics

Total Number of Observations Number of Distinct Observations

Number of Missing Observations

Minimum Mean

Maximum Median

SD Std. Error of Mean

Coefficient of Variation Skewness

Normal GOF Test

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Data Not Normal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Data appear Normal at 5% Significance Level

Data appear Approximate Normal at 5% Significance Level

Assuming Normal Distribution

   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL    95% Adjusted-CLT UCL (Chen-1995)

   95% Modified-t UCL (Johnson-1978)

Gamma GOF Test

A-D Test Statistic Anderson-Darling Gamma GOF Test

5% A-D Critical Value Detected data appear Gamma Distributed at 5% Significance Level

K-S Test Statistic Kolmogrov-Smirnoff Gamma GOF Test

5% K-S Critical Value Detected data appear Gamma Distributed at 5% Significance Level

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Approximate Chi Square Value (0.05)

Adjusted Level of Significance Adjusted Chi Square Value

Assuming Gamma Distribution

   95% Approximate Gamma UCL (use when n>=50))    95% Adjusted Gamma UCL (use when n<50)

Lognormal GOF Test

Shapiro Wilk Test Statistic Shapiro Wilk Lognormal GOF Test

5% Shapiro Wilk Critical Value Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic Lilliefors Lognormal GOF Test
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332
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336
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348
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350

351
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353

354

355

356

357

358

359

360

361

362

363

364

365

366

367

368

369

370

371

372

373

374

375

376

377

378

379

380

381

382

383

384

385
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      0.189

    -0.419       0.66

      1.658       0.578

      2.969       3.146

      3.545       4.098

      5.184

      2.666       2.686

      2.653       2.788

      2.931       2.683

      2.679

      3.016       3.368

      3.855       4.813

      2.686

     22      21

      0

     40.7    110

   231    111

     39.06       8.328

      0.355       1.189

      0.91

      0.911

      0.152

      0.189

   124.3    125.9

   124.7

5% Lilliefors Critical Value Data appear Lognormal at 5% Significance Level

Data appear Lognormal at 5% Significance Level

Lognormal Statistics

Minimum of Logged Data Mean of logged Data

Maximum of Logged Data SD of logged Data

Assuming Lognormal Distribution

   95% H-UCL    90% Chebyshev (MVUE) UCL

   95% Chebyshev (MVUE) UCL  97.5% Chebyshev (MVUE) UCL

   99% Chebyshev (MVUE) UCL

Nonparametric Distribution Free UCL Statistics

Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

   95% CLT UCL    95% Jackknife UCL

   95% Standard Bootstrap UCL    95% Bootstrap-t UCL

   95% Hall's Bootstrap UCL    95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL

   90% Chebyshev(Mean, Sd) UCL    95% Chebyshev(Mean, Sd) UCL

 97.5% Chebyshev(Mean, Sd) UCL    99% Chebyshev(Mean, Sd) UCL

Suggested UCL to Use

95% Student's-t UCL

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

For additional insight the user may want to consult a statistician.

Barium

General Statistics

Total Number of Observations Number of Distinct Observations

Number of Missing Observations

Minimum Mean

Maximum Median

SD Std. Error of Mean

Coefficient of Variation Skewness

Normal GOF Test

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Data Not Normal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Data appear Normal at 5% Significance Level

Data appear Approximate Normal at 5% Significance Level

Assuming Normal Distribution

   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL    95% Adjusted-CLT UCL (Chen-1995)

   95% Modified-t UCL (Johnson-1978)

Gamma GOF Test
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400

401

402

403

404

405

406

407

408

409

410

411

412

413

414

415

416

417

418

419

420

421

422

423

424

425

426

427

428

429

430

431

432

433

434

435

436

437

438

439

440
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      0.425

      0.744

      0.126

      0.185

      8.599       7.457

     12.79      14.75

   378.4    328.1

   110      40.28

   287.1

     0.0386    284.3

   125.7    126.9

      0.95

      0.911

      0.147

      0.189

      3.706       4.641

      5.442       0.36

   128.2    136.1

   147.9    164.1

   196.1

   123.7    124.3

   123    127

   131    123.8

   124.6

   135    146.3

   162    192.8

   124.3

A-D Test Statistic Anderson-Darling Gamma GOF Test

5% A-D Critical Value Detected data appear Gamma Distributed at 5% Significance Level

K-S Test Statistic Kolmogrov-Smirnoff Gamma GOF Test

5% K-S Critical Value Detected data appear Gamma Distributed at 5% Significance Level

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Approximate Chi Square Value (0.05)

Adjusted Level of Significance Adjusted Chi Square Value

Assuming Gamma Distribution

   95% Approximate Gamma UCL (use when n>=50))    95% Adjusted Gamma UCL (use when n<50)

Lognormal GOF Test

Shapiro Wilk Test Statistic Shapiro Wilk Lognormal GOF Test

5% Shapiro Wilk Critical Value Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic Lilliefors Lognormal GOF Test

5% Lilliefors Critical Value Data appear Lognormal at 5% Significance Level

Data appear Lognormal at 5% Significance Level

Lognormal Statistics

Minimum of Logged Data Mean of logged Data

Maximum of Logged Data SD of logged Data

Assuming Lognormal Distribution

   95% H-UCL    90% Chebyshev (MVUE) UCL

   95% Chebyshev (MVUE) UCL  97.5% Chebyshev (MVUE) UCL

   99% Chebyshev (MVUE) UCL

Nonparametric Distribution Free UCL Statistics

Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

   95% CLT UCL    95% Jackknife UCL

   95% Standard Bootstrap UCL    95% Bootstrap-t UCL

   95% Hall's Bootstrap UCL    95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL

   90% Chebyshev(Mean, Sd) UCL    95% Chebyshev(Mean, Sd) UCL

 97.5% Chebyshev(Mean, Sd) UCL    99% Chebyshev(Mean, Sd) UCL

Suggested UCL to Use

95% Student's-t UCL

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

For additional insight the user may want to consult a statistician.

Benzo(a)anthracene

General Statistics
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472
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490

491

492
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     22      19

     10      12

      9      10

      0.107      0.0363

      1.25       0.45

      0.146      54.55%

      0.386       0.382

      0.275       0.99

      1.805       2.319

    -1.286       0.81

      0.705

      0.842

      0.388

      0.28

      0.221      0.0673

      0.294       0.352

      0.337       0.333

      0.331       0.449

      0.423       0.514

      0.641       0.891

      0.815

      0.738

      0.316

      0.271

      1.64       1.214

      0.236       0.318

     32.79      24.29

      0.386       0.351

      0.564      24.82

     14.47      13.88

      0.378       0.394

     0.01       0.193

      1.25       0.113

      0.311       1.607

      0.522       0.481

      0.371       0.402

     22.95      21.15

Total Number of Observations Number of Distinct Observations

Number of Detects Number of Non-Detects

Number of Distinct Detects Number of Distinct Non-Detects

Minimum Detect Minimum Non-Detect

Maximum Detect Maximum Non-Detect

Variance Detects Percent Non-Detects

Mean Detects SD Detects

Median Detects CV Detects

Skewness Detects Kurtosis Detects

Mean of Logged Detects SD of Logged Detects

Normal GOF Test on Detects Only

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Detected Data Not Normal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Detected Data Not Normal at 5% Significance Level

Detected Data Not Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs

Mean Standard Error of Mean

SD    95% KM (BCA) UCL

95% KM (t) UCL 95% KM (Percentile Bootstrap) UCL

   95% KM (z) UCL    95% KM Bootstrap t UCL

90% KM Chebyshev UCL 95% KM Chebyshev UCL

97.5% KM Chebyshev UCL 99% KM Chebyshev UCL

Gamma GOF Tests on Detected Observations Only

A-D Test Statistic Anderson-Darling GOF Test

5% A-D Critical Value Detected Data Not Gamma Distributed at 5% Significance Level

K-S Test Statistic Kolmogrov-Smirnoff GOF

5% K-S Critical Value Detected Data Not Gamma Distributed at 5% Significance Level

Detected Data Not Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Gamma Kaplan-Meier (KM) Statistics

k hat (KM) nu hat (KM)

Approximate Chi Square Value (24.82, α) Adjusted Chi Square Value (24.82, β)

   95% Gamma Approximate KM-UCL (use when n>=50)    95% Gamma Adjusted KM-UCL (use when n<50)

Gamma ROS Statistics using Imputed  Non-Detects

GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1

For such situations, GROS method tends to yield inflated values of UCLs and BTVs

For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates

Minimum Mean

Maximum Median

SD CV

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)
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514

515

516
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518

519

520

521

522

523

524

525

526

527

528

529

530

531

532

533

534

535

536

537

538

539

540

541

542

543

544

545

546

547

548

549
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      0.193       0.279

     0.0386

     11.7      11.18

      0.35       0.366

      0.888

      0.842

      0.258

      0.28

      0.217     -2.066

      0.298       0.975

      0.326       0.322

      0.358       0.539

      0.351

    -2.133       0.404

      1.084       2.701

      0.273

      0.233     -2.072

      0.295       1.21

      0.341       0.561

      0.337       0.333

     22      19

     11      11

     11       9

     0.0546      0.0363

      1.08       0.45

      0.105      50%

      0.32       0.324

      0.241       1.011

      1.852       2.57

    -1.502       0.863

MLE Mean (bias corrected) MLE Sd (bias corrected)

Adjusted Level of Significance (β)

Approximate Chi Square Value (21.15, α) Adjusted Chi Square Value (21.15, β)

   95% Gamma Approximate UCL (use when n>=50)    95% Gamma Adjusted UCL (use when n<50)

Lognormal GOF Test on Detected Observations Only

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Detected Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Detected Data appear Lognormal at 5% Significance Level

Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects

Mean in Original Scale Mean in Log Scale

SD in Original Scale SD in Log Scale

   95% t UCL (assumes normality of ROS data)    95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL    95% Bootstrap t UCL

   95% H-UCL (Log ROS)

UCLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distributed

KM Mean (logged)    95% H-UCL (KM -Log)

KM SD (logged)    95% Critical H Value (KM-Log)

KM Standard Error of Mean (logged)

DL/2 Statistics

DL/2 Normal DL/2 Log-Transformed

Mean in Original Scale Mean in Log Scale

SD in Original Scale SD in Log Scale

   95% t UCL (Assumes normality)    95% H-Stat UCL

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics

Detected Data appear Lognormal Distributed at 5% Significance Level

Suggested UCL to Use

95% KM (t) UCL 95% KM (% Bootstrap) UCL

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

Benzo(a)pyrene

General Statistics

Total Number of Observations Number of Distinct Observations

Number of Detects Number of Non-Detects

Number of Distinct Detects Number of Distinct Non-Detects

Minimum Detect Minimum Non-Detect

Maximum Detect Maximum Non-Detect

Variance Detects Percent Non-Detects

Mean Detects SD Detects

Median Detects CV Detects

Skewness Detects Kurtosis Detects

Mean of Logged Detects SD of Logged Detects
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570

571
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575
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577
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579
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581

582

583

584
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594
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596
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      0.715

      0.85

      0.38

      0.267

      0.202      0.058

      0.254       0.308

      0.301       0.3

      0.297       0.407

      0.376       0.454

      0.564       0.779

      0.668

      0.742

      0.29

      0.26

      1.521       1.167

      0.211       0.275

     33.47      25.67

      0.32       0.297

      0.629      27.68

     16.68      16.04

      0.335       0.348

     0.01       0.18

      1.08       0.111

      0.269       1.497

      0.602       0.55

      0.298       0.326

     26.49      24.21

      0.18       0.242

     0.0386

     14.01      13.43

      0.31       0.324

      0.942

      0.85

      0.23

      0.267

Normal GOF Test on Detects Only

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Detected Data Not Normal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Detected Data Not Normal at 5% Significance Level

Detected Data Not Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs

Mean Standard Error of Mean

SD    95% KM (BCA) UCL

95% KM (t) UCL 95% KM (Percentile Bootstrap) UCL

   95% KM (z) UCL    95% KM Bootstrap t UCL

90% KM Chebyshev UCL 95% KM Chebyshev UCL

97.5% KM Chebyshev UCL 99% KM Chebyshev UCL

Gamma GOF Tests on Detected Observations Only

A-D Test Statistic Anderson-Darling GOF Test

5% A-D Critical Value Detected data appear Gamma Distributed at 5% Significance Level

K-S Test Statistic Kolmogrov-Smirnoff GOF

5% K-S Critical Value Detected Data Not Gamma Distributed at 5% Significance Level

Detected data follow Appr. Gamma Distribution at 5% Significance Level

Gamma Statistics on Detected Data Only

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Gamma Kaplan-Meier (KM) Statistics

k hat (KM) nu hat (KM)

Approximate Chi Square Value (27.68, α) Adjusted Chi Square Value (27.68, β)

95% Gamma Approximate KM-UCL (use when n>=50) 95% Gamma Adjusted KM-UCL (use when n<50)

Gamma ROS Statistics using Imputed  Non-Detects

GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1

For such situations, GROS method tends to yield inflated values of UCLs and BTVs

For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates

Minimum Mean

Maximum Median

SD CV

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Adjusted Level of Significance (β)

Approximate Chi Square Value (24.21, α) Adjusted Chi Square Value (24.21, β)

95% Gamma Approximate UCL (use when n>=50) 95% Gamma Adjusted UCL (use when n<50)

Lognormal GOF Test on Detected Observations Only

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Detected Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Detected Data appear Lognormal at 5% Significance Level
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617
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649
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658
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      0.194     -2.175

      0.26       0.996

      0.29       0.29

      0.321       0.46

      0.327

    -2.152       0.345

      1.014       2.602

      0.253

      0.217     -2.062

      0.255       1.12

      0.31       0.467

      0.301       0.324

      0.348

     22      20

     12      10

     12       8

     0.0849      0.0363

      2.94       0.45

      0.693      45.45%

      0.558       0.833

      0.245       1.491

      2.598       6.772

    -1.186       1.011

      0.583

      0.859

      0.384

      0.256

Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects

Mean in Original Scale Mean in Log Scale

SD in Original Scale SD in Log Scale

   95% t UCL (assumes normality of ROS data)    95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL    95% Bootstrap t UCL

   95% H-UCL (Log ROS)

UCLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distributed

KM Mean (logged)    95% H-UCL (KM -Log)

KM SD (logged)    95% Critical H Value (KM-Log)

KM Standard Error of Mean (logged)

DL/2 Statistics

DL/2 Normal DL/2 Log-Transformed

Mean in Original Scale Mean in Log Scale

SD in Original Scale SD in Log Scale

   95% t UCL (Assumes normality)    95% H-Stat UCL

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics

Detected Data appear Approximate Gamma Distributed at 5% Significance Level

Suggested UCL to Use

95% KM (t) UCL 95% GROS Adjusted Gamma UCL

95% Adjusted Gamma KM-UCL

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

Benzo(b)fluoranthene

General Statistics

Total Number of Observations Number of Distinct Observations

Number of Detects Number of Non-Detects

Number of Distinct Detects Number of Distinct Non-Detects

Minimum Detect Minimum Non-Detect

Maximum Detect Maximum Non-Detect

Variance Detects Percent Non-Detects

Mean Detects SD Detects

Median Detects CV Detects

Skewness Detects Kurtosis Detects

Mean of Logged Detects SD of Logged Detects

Normal GOF Test on Detects Only

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Detected Data Not Normal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Detected Data Not Normal at 5% Significance Level

Detected Data Not Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs
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      0.348       0.142

      0.635       0.621

      0.593       0.593

      0.582       1.292

      0.774       0.967

      1.235       1.762

      1.2

      0.758

      0.273

      0.253

      0.961       0.776

      0.581       0.72

     23.06      18.63

      0.558       0.634

      0.301      13.24

      6.052       5.692

      0.762       0.81

     0.01       0.32

      2.94       0.132

      0.66       2.061

      0.469       0.436

      0.683       0.735

     20.64      19.16

      0.32       0.485

     0.0386

     10.24       9.75

      0.599       0.629

      0.886

      0.859

      0.201

      0.256

      0.342     -1.886

      0.651       1.165

      0.581       0.594

      0.732       1.475

      0.611

Mean Standard Error of Mean

SD    95% KM (BCA) UCL

   95% KM (t) UCL    95% KM (Percentile Bootstrap) UCL

   95% KM (z) UCL    95% KM Bootstrap t UCL

90% KM Chebyshev UCL 95% KM Chebyshev UCL

97.5% KM Chebyshev UCL 99% KM Chebyshev UCL

Gamma GOF Tests on Detected Observations Only

A-D Test Statistic Anderson-Darling GOF Test

5% A-D Critical Value Detected Data Not Gamma Distributed at 5% Significance Level

K-S Test Statistic Kolmogrov-Smirnoff GOF

5% K-S Critical Value Detected Data Not Gamma Distributed at 5% Significance Level

Detected Data Not Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Gamma Kaplan-Meier (KM) Statistics

k hat (KM) nu hat (KM)

Approximate Chi Square Value (13.24, α) Adjusted Chi Square Value (13.24, β)

   95% Gamma Approximate KM-UCL (use when n>=50)    95% Gamma Adjusted KM-UCL (use when n<50)

Gamma ROS Statistics using Imputed  Non-Detects

GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1

For such situations, GROS method tends to yield inflated values of UCLs and BTVs

For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates

Minimum Mean

Maximum Median

SD CV

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Adjusted Level of Significance (β)

Approximate Chi Square Value (19.16, α) Adjusted Chi Square Value (19.16, β)

   95% Gamma Approximate UCL (use when n>=50)    95% Gamma Adjusted UCL (use when n<50)

Lognormal GOF Test on Detected Observations Only

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Detected Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Detected Data appear Lognormal at 5% Significance Level

Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects

Mean in Original Scale Mean in Log Scale

SD in Original Scale SD in Log Scale

   95% t UCL (assumes normality of ROS data)    95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL    95% Bootstrap t UCL

   95% H-UCL (Log ROS)
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    -1.881       0.635

      1.18       2.841

      0.286

      0.358     -1.84

      0.646       1.283

      0.595       0.836

      1.235

     22      18

     11      11

      9       9

     0.036      0.0363

      0.569       0.45

     0.0227      50%

      0.17       0.151

      0.12       0.885

      2.22       5.17

    -2.031       0.728

      0.719

      0.85

      0.34

      0.267

      0.122      0.0285

      0.12       0.172

      0.171       0.171

      0.169       0.213

      0.208       0.247

      0.3       0.406

      0.626

      0.739

UCLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distributed

KM Mean (logged)    95% H-UCL (KM -Log)

KM SD (logged)    95% Critical H Value (KM-Log)

KM Standard Error of Mean (logged)

DL/2 Statistics

DL/2 Normal DL/2 Log-Transformed

Mean in Original Scale Mean in Log Scale

SD in Original Scale SD in Log Scale

   95% t UCL (Assumes normality)    95% H-Stat UCL

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics

Detected Data appear Lognormal Distributed at 5% Significance Level

Suggested UCL to Use

97.5% KM (Chebyshev) UCL

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

Benzo(g,h,i)perylene

General Statistics

Total Number of Observations Number of Distinct Observations

Number of Detects Number of Non-Detects

Number of Distinct Detects Number of Distinct Non-Detects

Minimum Detect Minimum Non-Detect

Maximum Detect Maximum Non-Detect

Variance Detects Percent Non-Detects

Mean Detects SD Detects

Median Detects CV Detects

Skewness Detects Kurtosis Detects

Mean of Logged Detects SD of Logged Detects

Normal GOF Test on Detects Only

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Detected Data Not Normal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Detected Data Not Normal at 5% Significance Level

Detected Data Not Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs

Mean Standard Error of Mean

SD    95% KM (BCA) UCL

95% KM (t) UCL 95% KM (Percentile Bootstrap) UCL

   95% KM (z) UCL    95% KM Bootstrap t UCL

90% KM Chebyshev UCL 95% KM Chebyshev UCL

97.5% KM Chebyshev UCL 99% KM Chebyshev UCL

Gamma GOF Tests on Detected Observations Only

A-D Test Statistic Anderson-Darling GOF Test

5% A-D Critical Value Detected data appear Gamma Distributed at 5% Significance Level
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      0.253

      0.258

      2.07       1.566

     0.0823       0.109

     45.54      34.45

      0.17       0.136

      1.036      45.58

     31.09      30.2

      0.179       0.184

     0.01       0.11

      0.569      0.0794

      0.125       1.14

      1.068       0.953

      0.103       0.115

     46.99      41.91

      0.11       0.112

     0.0386

     28.07      27.23

      0.164       0.169

      0.946

      0.85

      0.204

      0.267

      0.119     -2.411

      0.118       0.703

      0.162       0.164

      0.177       0.222

      0.161

    -2.434       0.176

      0.78       2.297

      0.201

      0.142     -2.326

      0.124       0.957

      0.187       0.261

K-S Test Statistic Kolmogrov-Smirnoff GOF

5% K-S Critical Value Detected data appear Gamma Distributed at 5% Significance Level

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Gamma Kaplan-Meier (KM) Statistics

k hat (KM) nu hat (KM)

Approximate Chi Square Value (45.58, α) Adjusted Chi Square Value (45.58, β)

95% Gamma Approximate KM-UCL (use when n>=50) 95% Gamma Adjusted KM-UCL (use when n<50)

Gamma ROS Statistics using Imputed  Non-Detects

GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1

For such situations, GROS method tends to yield inflated values of UCLs and BTVs

For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates

Minimum Mean

Maximum Median

SD CV

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Adjusted Level of Significance (β)

Approximate Chi Square Value (41.91, α) Adjusted Chi Square Value (41.91, β)

95% Gamma Approximate UCL (use when n>=50) 95% Gamma Adjusted UCL (use when n<50)

Lognormal GOF Test on Detected Observations Only

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Detected Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Detected Data appear Lognormal at 5% Significance Level

Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects

Mean in Original Scale Mean in Log Scale

SD in Original Scale SD in Log Scale

   95% t UCL (assumes normality of ROS data)    95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL    95% Bootstrap t UCL

   95% H-UCL (Log ROS)

UCLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distributed

KM Mean (logged)    95% H-UCL (KM -Log)

KM SD (logged)    95% Critical H Value (KM-Log)

KM Standard Error of Mean (logged)

DL/2 Statistics

DL/2 Normal DL/2 Log-Transformed

Mean in Original Scale Mean in Log Scale

SD in Original Scale SD in Log Scale

   95% t UCL (Assumes normality)    95% H-Stat UCL
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      0.171       0.169

      0.184

     22      18

      5      17

      3      15

      0.15      0.0363

      0.28       0.45

    0.00332      77.27%

      0.242      0.0576

      0.28       0.238

    -1.361       0.86

    -1.446       0.273

      0.766

      0.762

      0.345

      0.396

      0.102      0.0281

     0.0995     N/A    

      0.15     N/A    

      0.148     N/A    

      0.186       0.224

      0.277       0.381

      0.714

      0.679

      0.364

      0.357

     18.54       7.549

     0.0131      0.0321

   185.4      75.49

      0.242      0.0881

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics

Detected Data appear Gamma Distributed at 5% Significance Level

Suggested UCL to Use

95% KM (t) UCL 95% GROS Adjusted Gamma UCL

95% Adjusted Gamma KM-UCL

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

Benzo(k)fluoranthene

General Statistics

Total Number of Observations Number of Distinct Observations

Number of Detects Number of Non-Detects

Number of Distinct Detects Number of Distinct Non-Detects

Minimum Detect Minimum Non-Detect

Maximum Detect Maximum Non-Detect

Variance Detects Percent Non-Detects

Mean Detects SD Detects

Median Detects CV Detects

Skewness Detects Kurtosis Detects

Mean of Logged Detects SD of Logged Detects

Normal GOF Test on Detects Only

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Detected Data appear Normal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Detected Data appear Normal at 5% Significance Level

Detected Data appear Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs

Mean Standard Error of Mean

SD    95% KM (BCA) UCL

95% KM (t) UCL 95% KM (Percentile Bootstrap) UCL

   95% KM (z) UCL    95% KM Bootstrap t UCL

90% KM Chebyshev UCL 95% KM Chebyshev UCL

97.5% KM Chebyshev UCL 99% KM Chebyshev UCL

Gamma GOF Tests on Detected Observations Only

A-D Test Statistic Anderson-Darling GOF Test

5% A-D Critical Value Detected Data Not Gamma Distributed at 5% Significance Level

K-S Test Statistic Kolmogrov-Smirnoff GOF

5% K-S Critical Value Detected Data Not Gamma Distributed at 5% Significance Level

Detected Data Not Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)
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      1.051      46.25

     31.65      30.75

      0.149       0.153

     0.0864       0.134

      0.28      0.092

     0.0694       0.516

      5.037       4.381

     0.0267      0.0307

   221.6    192.8

      0.134      0.0642

     0.0386

   161.6    159.5

      0.16       0.162

      0.751

      0.762

      0.337

      0.396

      0.144     -2.008

     0.0626       0.362

      0.167       0.165

      0.171       0.174

      0.166

    -2.714       0.155

      0.88       2.422

      0.25

      0.127     -2.555

      0.102       1.125

      0.164       0.288

      0.15     N/A    

Gamma Kaplan-Meier (KM) Statistics

k hat (KM) nu hat (KM)

Approximate Chi Square Value (46.25, α) Adjusted Chi Square Value (46.25, β)

   95% Gamma Approximate KM-UCL (use when n>=50)    95% Gamma Adjusted KM-UCL (use when n<50)

Gamma ROS Statistics using Imputed  Non-Detects

GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1

For such situations, GROS method tends to yield inflated values of UCLs and BTVs

For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates

Minimum Mean

Maximum Median

SD CV

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Adjusted Level of Significance (β)

Approximate Chi Square Value (192.76, α) Adjusted Chi Square Value (192.76, β)

   95% Gamma Approximate UCL (use when n>=50)    95% Gamma Adjusted UCL (use when n<50)

Lognormal GOF Test on Detected Observations Only

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Detected Data Not Lognormal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Detected Data appear Lognormal at 5% Significance Level

Detected Data appear Approximate Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects

Mean in Original Scale Mean in Log Scale

SD in Original Scale SD in Log Scale

   95% t UCL (assumes normality of ROS data)    95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL    95% Bootstrap t UCL

   95% H-UCL (Log ROS)

UCLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distributed

KM Mean (logged)    95% H-UCL (KM -Log)

KM SD (logged)    95% Critical H Value (KM-Log)

KM Standard Error of Mean (logged)

DL/2 Statistics

DL/2 Normal DL/2 Log-Transformed

Mean in Original Scale Mean in Log Scale

SD in Original Scale SD in Log Scale

   95% t UCL (Assumes normality)    95% H-Stat UCL

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics

Detected Data appear Normal Distributed at 5% Significance Level

Suggested UCL to Use

95% KM (t) UCL 95% KM (Percentile Bootstrap) UCL

Warning: One or more Recommended UCL(s) not available!
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     22      21

      0

      0.223       0.781

      1.42       0.811

      0.378      0.0806

      0.484       0.127

      0.946

      0.911

      0.105

      0.189

      0.919       0.915

      0.92

      0.495

      0.747

      0.123

      0.186

      3.751       3.269

      0.208       0.239

   165    143.9

      0.781       0.432

   117.1

     0.0386    115.3

      0.959       0.974

      0.913

      0.911

      0.149

      0.189

    -1.501     -0.387

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

Beryllium

General Statistics

Total Number of Observations Number of Distinct Observations

Number of Missing Observations

Minimum Mean

Maximum Median

SD Std. Error of Mean

Coefficient of Variation Skewness

Normal GOF Test

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Data appear Normal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Data appear Normal at 5% Significance Level

Data appear Normal at 5% Significance Level

Assuming Normal Distribution

   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL    95% Adjusted-CLT UCL (Chen-1995)

   95% Modified-t UCL (Johnson-1978)

Gamma GOF Test

A-D Test Statistic Anderson-Darling Gamma GOF Test

5% A-D Critical Value Detected data appear Gamma Distributed at 5% Significance Level

K-S Test Statistic Kolmogrov-Smirnoff Gamma GOF Test

5% K-S Critical Value Detected data appear Gamma Distributed at 5% Significance Level

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Approximate Chi Square Value (0.05)

Adjusted Level of Significance Adjusted Chi Square Value

Assuming Gamma Distribution

   95% Approximate Gamma UCL (use when n>=50))    95% Adjusted Gamma UCL (use when n<50)

Lognormal GOF Test

Shapiro Wilk Test Statistic Shapiro Wilk Lognormal GOF Test

5% Shapiro Wilk Critical Value Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic Lilliefors Lognormal GOF Test

5% Lilliefors Critical Value Data appear Lognormal at 5% Significance Level

Data appear Lognormal at 5% Significance Level

Lognormal Statistics

Minimum of Logged Data Mean of logged Data
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      0.351       0.577

      1.041       1.104

      1.243       1.437

      1.818

      0.913       0.919

      0.91       0.918

      0.917       0.91

      0.916

      1.022       1.132

      1.284       1.582

      0.919

     22      22

     11      11

     11      11

     0.042       0.509

      2       0.798

      0.466      50%

      0.529       0.683

     0.08       1.29

      1.269       0.562

    -1.631       1.548

      0.759

      0.85

      0.306

      0.267

      0.306       0.116

      0.514       0.502

      0.505       0.505

      0.496       0.639

      0.653       0.811

      1.03       1.459

Maximum of Logged Data SD of logged Data

Assuming Lognormal Distribution

   95% H-UCL    90% Chebyshev (MVUE) UCL

   95% Chebyshev (MVUE) UCL  97.5% Chebyshev (MVUE) UCL

   99% Chebyshev (MVUE) UCL

Nonparametric Distribution Free UCL Statistics

Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

   95% CLT UCL    95% Jackknife UCL

   95% Standard Bootstrap UCL    95% Bootstrap-t UCL

   95% Hall's Bootstrap UCL    95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL

   90% Chebyshev(Mean, Sd) UCL    95% Chebyshev(Mean, Sd) UCL

 97.5% Chebyshev(Mean, Sd) UCL    99% Chebyshev(Mean, Sd) UCL

Suggested UCL to Use

95% Student's-t UCL

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

For additional insight the user may want to consult a statistician.

Cadmium

General Statistics

Total Number of Observations Number of Distinct Observations

Number of Detects Number of Non-Detects

Number of Distinct Detects Number of Distinct Non-Detects

Minimum Detect Minimum Non-Detect

Maximum Detect Maximum Non-Detect

Variance Detects Percent Non-Detects

Mean Detects SD Detects

Median Detects CV Detects

Skewness Detects Kurtosis Detects

Mean of Logged Detects SD of Logged Detects

Normal GOF Test on Detects Only

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Detected Data Not Normal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Detected Data Not Normal at 5% Significance Level

Detected Data Not Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs

Mean Standard Error of Mean

SD    95% KM (BCA) UCL

   95% KM (t) UCL    95% KM (Percentile Bootstrap) UCL

   95% KM (z) UCL    95% KM Bootstrap t UCL

90% KM Chebyshev UCL 95% KM Chebyshev UCL

97.5% KM Chebyshev UCL 99% KM Chebyshev UCL
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1081

1082

1083
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1088
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      0.963

      0.772

      0.297

      0.267

      0.618       0.51

      0.856       1.037

     13.61      11.23

      0.529       0.741

      0.354      15.57

      7.659       7.246

      0.621       0.657

     0.0379       0.284

      2      0.04

      0.534       1.883

      0.529       0.487

      0.537       0.583

     23.26      21.42

      0.284       0.407

     0.0386

     11.9      11.37

      0.51       0.534

      0.827

      0.85

      0.264

      0.267

      0.308     -2.044

      0.523       1.149

      0.499       0.501

      0.544       0.626

      0.505

    -2.159       0.54

      1.231       2.919

      0.308

Gamma GOF Tests on Detected Observations Only

A-D Test Statistic Anderson-Darling GOF Test

5% A-D Critical Value Detected Data Not Gamma Distributed at 5% Significance Level

K-S Test Statistic Kolmogrov-Smirnoff GOF

5% K-S Critical Value Detected Data Not Gamma Distributed at 5% Significance Level

Detected Data Not Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Gamma Kaplan-Meier (KM) Statistics

k hat (KM) nu hat (KM)

Approximate Chi Square Value (15.57, α) Adjusted Chi Square Value (15.57, β)

   95% Gamma Approximate KM-UCL (use when n>=50)    95% Gamma Adjusted KM-UCL (use when n<50)

Gamma ROS Statistics using Imputed  Non-Detects

GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1

For such situations, GROS method tends to yield inflated values of UCLs and BTVs

For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates

Minimum Mean

Maximum Median

SD CV

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Adjusted Level of Significance (β)

Approximate Chi Square Value (21.42, α) Adjusted Chi Square Value (21.42, β)

   95% Gamma Approximate UCL (use when n>=50)    95% Gamma Adjusted UCL (use when n<50)

Lognormal GOF Test on Detected Observations Only

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Detected Data Not Lognormal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Detected Data appear Lognormal at 5% Significance Level

Detected Data appear Approximate Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects

Mean in Original Scale Mean in Log Scale

SD in Original Scale SD in Log Scale

   95% t UCL (assumes normality of ROS data)    95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL    95% Bootstrap t UCL

   95% H-UCL (Log ROS)

UCLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distributed

KM Mean (logged)    95% H-UCL (KM -Log)

KM SD (logged)    95% Critical H Value (KM-Log)

KM Standard Error of Mean (logged)

DL/2 Statistics

DL/2 Normal DL/2 Log-Transformed
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      0.412     -1.429

      0.487       1.091

      0.591       0.829

      1.459

     22      22

      0

  1280   3740

 16400   2220

  3486    743.2

      0.932       2.714

      0.661

      0.911

      0.241

      0.189

  5019   5422

  5091

      1.184

      0.755

      0.204

      0.188

      2.129       1.869

  1757   2001

     93.67      82.23

  3740   2736

     62.33

     0.0386      61.04

Mean in Original Scale Mean in Log Scale

SD in Original Scale SD in Log Scale

   95% t UCL (Assumes normality)    95% H-Stat UCL

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics

Detected Data appear Approximate Lognormal Distributed at 5% Significance Level

Suggested UCL to Use

99% KM (Chebyshev) UCL

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

Calcium

General Statistics

Total Number of Observations Number of Distinct Observations

Number of Missing Observations

Minimum Mean

Maximum Median

SD Std. Error of Mean

Coefficient of Variation Skewness

Normal GOF Test

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Data Not Normal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Data Not Normal at 5% Significance Level

Data Not Normal at 5% Significance Level

Assuming Normal Distribution

   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL    95% Adjusted-CLT UCL (Chen-1995)

   95% Modified-t UCL (Johnson-1978)

Gamma GOF Test

A-D Test Statistic Anderson-Darling Gamma GOF Test

5% A-D Critical Value Data Not Gamma Distributed at 5% Significance Level

K-S Test Statistic Kolmogrov-Smirnoff Gamma GOF Test

5% K-S Critical Value Data Not Gamma Distributed at 5% Significance Level

Data Not Gamma Distributed at 5% Significance Level

Gamma Statistics

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Approximate Chi Square Value (0.05)

Adjusted Level of Significance Adjusted Chi Square Value

Assuming Gamma Distribution
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1188

1189

1190
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1200

1201

1202

1203

1204

1205

1206

1207

1208

1209
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  4934   5039

      0.908

      0.911

      0.183

      0.189

      7.155       7.974

      9.705       0.661

  4932   5176

  5903   6913

  8895

  4963   5019

  4921   6301

 10478   5034

  5629

  5970   6980

  8382  11135

  6980

     22      21

     19       3

     18       3

      1.2       2.46

   380    250

  8116      13.64%

     52.26      90.09

      9.86       1.724

      2.992      10.21

      2.674       1.776

      0.608

      0.901

      0.285

   95% Approximate Gamma UCL (use when n>=50))    95% Adjusted Gamma UCL (use when n<50)

Lognormal GOF Test

Shapiro Wilk Test Statistic Shapiro Wilk Lognormal GOF Test

5% Shapiro Wilk Critical Value Data Not Lognormal at 5% Significance Level

Lilliefors Test Statistic Lilliefors Lognormal GOF Test

5% Lilliefors Critical Value Data appear Lognormal at 5% Significance Level

Data appear Approximate Lognormal at 5% Significance Level

Lognormal Statistics

Minimum of Logged Data Mean of logged Data

Maximum of Logged Data SD of logged Data

Assuming Lognormal Distribution

   95% H-UCL    90% Chebyshev (MVUE) UCL

   95% Chebyshev (MVUE) UCL  97.5% Chebyshev (MVUE) UCL

   99% Chebyshev (MVUE) UCL

Nonparametric Distribution Free UCL Statistics

Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

   95% CLT UCL    95% Jackknife UCL

   95% Standard Bootstrap UCL    95% Bootstrap-t UCL

   95% Hall's Bootstrap UCL    95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL

   90% Chebyshev(Mean, Sd) UCL    95% Chebyshev(Mean, Sd) UCL

 97.5% Chebyshev(Mean, Sd) UCL    99% Chebyshev(Mean, Sd) UCL

Suggested UCL to Use

95% Chebyshev (Mean, Sd) UCL

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

For additional insight the user may want to consult a statistician.

Chloride

General Statistics

Total Number of Observations Number of Distinct Observations

Number of Detects Number of Non-Detects

Number of Distinct Detects Number of Distinct Non-Detects

Minimum Detect Minimum Non-Detect

Maximum Detect Maximum Non-Detect

Variance Detects Percent Non-Detects

Mean Detects SD Detects

Median Detects CV Detects

Skewness Detects Kurtosis Detects

Mean of Logged Detects SD of Logged Detects

Normal GOF Test on Detects Only

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Detected Data Not Normal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test
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      0.203

     46.69      18.36

     83.32      81.37

     78.28      79.38

     76.88    114.5

   101.8    126.7

   161.3    229.4

      0.62

      0.804

      0.188

      0.21

      0.496       0.453

   105.4    115.5

     18.84      17.2

     52.26      77.68

      0.314      13.81

      6.445       6.071

   100.1    106.2

     0.01      45.55

   380       8.04

     85.2       1.87

      0.365       0.346

   124.7    131.7

     16.07      15.21

     45.55      77.46

     0.0386

      7.411       7.006

     93.51      98.91

      0.946

      0.901

      0.133

      0.203

     45.75       2.458

     85.09       1.766

5% Lilliefors Critical Value Detected Data Not Normal at 5% Significance Level

Detected Data Not Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs

Mean Standard Error of Mean

SD    95% KM (BCA) UCL

   95% KM (t) UCL    95% KM (Percentile Bootstrap) UCL

   95% KM (z) UCL    95% KM Bootstrap t UCL

90% KM Chebyshev UCL 95% KM Chebyshev UCL

97.5% KM Chebyshev UCL 99% KM Chebyshev UCL

Gamma GOF Tests on Detected Observations Only

A-D Test Statistic Anderson-Darling GOF Test

5% A-D Critical Value Detected data appear Gamma Distributed at 5% Significance Level

K-S Test Statistic Kolmogrov-Smirnoff GOF

5% K-S Critical Value Detected data appear Gamma Distributed at 5% Significance Level

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Gamma Kaplan-Meier (KM) Statistics

k hat (KM) nu hat (KM)

Approximate Chi Square Value (13.81, α) Adjusted Chi Square Value (13.81, β)

95% Gamma Approximate KM-UCL (use when n>=50) 95% Gamma Adjusted KM-UCL (use when n<50)

Gamma ROS Statistics using Imputed  Non-Detects

GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1

For such situations, GROS method tends to yield inflated values of UCLs and BTVs

For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates

Minimum Mean

Maximum Median

SD CV

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Adjusted Level of Significance (β)

Approximate Chi Square Value (15.21, α) Adjusted Chi Square Value (15.21, β)

95% Gamma Approximate UCL (use when n>=50) 95% Gamma Adjusted UCL (use when n<50)

Lognormal GOF Test on Detected Observations Only

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Detected Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Detected Data appear Lognormal at 5% Significance Level

Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects

Mean in Original Scale Mean in Log Scale

SD in Original Scale SD in Log Scale
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     76.97      77.59

     92.03    118.2

   239

      2.454    237.6

      1.766       3.783

      0.395

     50.96       2.569

     86.32       1.841

     82.63    342.1

   126.7      98.91

   106.2

     22      21

      0

      3.79       8.09

     13.5       7.585

      2.821       0.601

      0.349       0.317

      0.952

      0.911

      0.131

      0.189

      9.125       9.123

      9.132

      0.306

      0.745

      0.143

   95% t UCL (assumes normality of ROS data)    95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL    95% Bootstrap t UCL

   95% H-UCL (Log ROS)

UCLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distributed

KM Mean (logged)    95% H-UCL (KM -Log)

KM SD (logged)    95% Critical H Value (KM-Log)

KM Standard Error of Mean (logged)

DL/2 Statistics

DL/2 Normal DL/2 Log-Transformed

Mean in Original Scale Mean in Log Scale

SD in Original Scale SD in Log Scale

   95% t UCL (Assumes normality)    95% H-Stat UCL

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics

Detected Data appear Gamma Distributed at 5% Significance Level

Suggested UCL to Use

95% KM (Chebyshev) UCL 95% GROS Adjusted Gamma UCL

95% Adjusted Gamma KM-UCL

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

Chromium

General Statistics

Total Number of Observations Number of Distinct Observations

Number of Missing Observations

Minimum Mean

Maximum Median

SD Std. Error of Mean

Coefficient of Variation Skewness

Normal GOF Test

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Data appear Normal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Data appear Normal at 5% Significance Level

Data appear Normal at 5% Significance Level

Assuming Normal Distribution

   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL    95% Adjusted-CLT UCL (Chen-1995)

   95% Modified-t UCL (Johnson-1978)

Gamma GOF Test

A-D Test Statistic Anderson-Darling Gamma GOF Test

5% A-D Critical Value Detected data appear Gamma Distributed at 5% Significance Level

K-S Test Statistic Kolmogrov-Smirnoff Gamma GOF Test



1321

1322

1323

1324

1325

1326

1327

1328

1329

1330

1331

1332

1333

1334

1335

1336

1337

1338

1339

1340

1341

1342

1343

1344

1345

1346

1347

1348

1349

1350

1351

1352

1353

1354

1355

1356

1357

1358

1359

1360

1361

1362

1363

1364

1365

1366

1367

1368

1369

1370

1371

1372

1373

1374

1375

A B C D E F G H I J K L
      0.186

      8.407       7.291

      0.962       1.11

   369.9    320.8

      8.09       2.996

   280.3

     0.0386    277.5

      9.259       9.353

      0.965

      0.911

      0.138

      0.189

      1.332       2.03

      2.603       0.362

      9.434      10.02

     10.89      12.09

     14.46

      9.08       9.125

      9.026       9.134

      9.07       9.064

      9.06

      9.895      10.71

     11.85      14.07

      9.125

     22      19

     11      11

     10       9

5% K-S Critical Value Detected data appear Gamma Distributed at 5% Significance Level

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Approximate Chi Square Value (0.05)

Adjusted Level of Significance Adjusted Chi Square Value

Assuming Gamma Distribution

   95% Approximate Gamma UCL (use when n>=50))    95% Adjusted Gamma UCL (use when n<50)

Lognormal GOF Test

Shapiro Wilk Test Statistic Shapiro Wilk Lognormal GOF Test

5% Shapiro Wilk Critical Value Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic Lilliefors Lognormal GOF Test

5% Lilliefors Critical Value Data appear Lognormal at 5% Significance Level

Data appear Lognormal at 5% Significance Level

Lognormal Statistics

Minimum of Logged Data Mean of logged Data

Maximum of Logged Data SD of logged Data

Assuming Lognormal Distribution

   95% H-UCL    90% Chebyshev (MVUE) UCL

   95% Chebyshev (MVUE) UCL  97.5% Chebyshev (MVUE) UCL

   99% Chebyshev (MVUE) UCL

Nonparametric Distribution Free UCL Statistics

Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

   95% CLT UCL    95% Jackknife UCL

   95% Standard Bootstrap UCL    95% Bootstrap-t UCL

   95% Hall's Bootstrap UCL    95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL

   90% Chebyshev(Mean, Sd) UCL    95% Chebyshev(Mean, Sd) UCL

 97.5% Chebyshev(Mean, Sd) UCL    99% Chebyshev(Mean, Sd) UCL

Suggested UCL to Use

95% Student's-t UCL

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

For additional insight the user may want to consult a statistician.

Chrysene

General Statistics

Total Number of Observations Number of Distinct Observations

Number of Detects Number of Non-Detects

Number of Distinct Detects Number of Distinct Non-Detects



1376

1377

1378

1379

1380

1381

1382

1383

1384

1385

1386

1387

1388

1389

1390

1391

1392

1393

1394

1395

1396

1397

1398

1399

1400

1401

1402

1403

1404

1405

1406

1407

1408

1409

1410

1411

1412

1413

1414

1415

1416

1417

1418

1419

1420

1421

1422

1423

1424

1425

1426

1427

1428

1429

1430

A B C D E F G H I J K L
     0.0625      0.0363

      1.41       0.45

      0.175      50%

      0.382       0.418

      0.245       1.093

      1.978       3.326

    -1.378       0.919

      0.707

      0.85

      0.378

      0.267

      0.236      0.0737

      0.324       0.371

      0.363       0.359

      0.357       0.511

      0.457       0.557

      0.696       0.969

      0.614

      0.745

      0.281

      0.261

      1.342       1.037

      0.285       0.369

     29.52      22.81

      0.382       0.376

      0.531      23.37

     13.37      12.81

      0.412       0.431

     0.01       0.211

      1.41       0.111

      0.341       1.614

      0.547       0.503

      0.385       0.419

     24.09      22.13

      0.211       0.297

     0.0386

     12.44      11.9

Minimum Detect Minimum Non-Detect

Maximum Detect Maximum Non-Detect

Variance Detects Percent Non-Detects

Mean Detects SD Detects

Median Detects CV Detects

Skewness Detects Kurtosis Detects

Mean of Logged Detects SD of Logged Detects

Normal GOF Test on Detects Only

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Detected Data Not Normal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Detected Data Not Normal at 5% Significance Level

Detected Data Not Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs

Mean Standard Error of Mean

SD    95% KM (BCA) UCL

95% KM (t) UCL 95% KM (Percentile Bootstrap) UCL

   95% KM (z) UCL    95% KM Bootstrap t UCL

90% KM Chebyshev UCL 95% KM Chebyshev UCL

97.5% KM Chebyshev UCL 99% KM Chebyshev UCL

Gamma GOF Tests on Detected Observations Only

A-D Test Statistic Anderson-Darling GOF Test

5% A-D Critical Value Detected data appear Gamma Distributed at 5% Significance Level

K-S Test Statistic Kolmogrov-Smirnoff GOF

5% K-S Critical Value Detected Data Not Gamma Distributed at 5% Significance Level

Detected data follow Appr. Gamma Distribution at 5% Significance Level

Gamma Statistics on Detected Data Only

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Gamma Kaplan-Meier (KM) Statistics

k hat (KM) nu hat (KM)

Approximate Chi Square Value (23.37, α) Adjusted Chi Square Value (23.37, β)

95% Gamma Approximate KM-UCL (use when n>=50) 95% Gamma Adjusted KM-UCL (use when n<50)

Gamma ROS Statistics using Imputed  Non-Detects

GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1

For such situations, GROS method tends to yield inflated values of UCLs and BTVs

For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates

Minimum Mean

Maximum Median

SD CV

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Adjusted Level of Significance (β)

Approximate Chi Square Value (22.13, α) Adjusted Chi Square Value (22.13, β)



1431

1432

1433

1434

1435

1436

1437

1438

1439

1440

1441

1442

1443

1444

1445

1446

1447

1448

1449

1450

1451

1452

1453

1454

1455

1456

1457

1458

1459

1460

1461

1462

1463

1464

1465

1466

1467

1468

1469

1470

1471

1472

1473

1474

1475

1476

1477

1478

1479

1480

1481

1482

1483

1484

1485

A B C D E F G H I J K L
      0.375       0.392

      0.951

      0.85

      0.216

      0.267

      0.227     -2.102

      0.331       1.068

      0.349       0.345

      0.4       0.583

      0.404

    -2.074       0.426

      1.081       2.697

      0.269

      0.248     -2

      0.326       1.175

      0.367       0.558

      0.363       0.392

      0.431

     22      20

      0

      1.85       7.24

     37.5       4.21

      9.218       1.965

      1.273       2.897

      0.513

      0.911

      0.362

95% Gamma Approximate UCL (use when n>=50) 95% Gamma Adjusted UCL (use when n<50)

Lognormal GOF Test on Detected Observations Only

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Detected Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Detected Data appear Lognormal at 5% Significance Level

Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects

Mean in Original Scale Mean in Log Scale

SD in Original Scale SD in Log Scale

   95% t UCL (assumes normality of ROS data)    95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL    95% Bootstrap t UCL

   95% H-UCL (Log ROS)

UCLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distributed

KM Mean (logged)    95% H-UCL (KM -Log)

KM SD (logged)    95% Critical H Value (KM-Log)

KM Standard Error of Mean (logged)

DL/2 Statistics

DL/2 Normal DL/2 Log-Transformed

Mean in Original Scale Mean in Log Scale

SD in Original Scale SD in Log Scale

   95% t UCL (Assumes normality)    95% H-Stat UCL

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics

Detected Data appear Approximate Gamma Distributed at 5% Significance Level

Suggested UCL to Use

95% KM (t) UCL 95% GROS Adjusted Gamma UCL

95% Adjusted Gamma KM-UCL

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

Cobalt

General Statistics

Total Number of Observations Number of Distinct Observations

Number of Missing Observations

Minimum Mean

Maximum Median

SD Std. Error of Mean

Coefficient of Variation Skewness

Normal GOF Test

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Data Not Normal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test



1486

1487

1488

1489

1490

1491

1492

1493

1494

1495

1496

1497

1498

1499

1500

1501

1502

1503

1504

1505

1506

1507

1508

1509

1510

1511

1512

1513

1514

1515

1516

1517

1518

1519

1520

1521

1522

1523

1524

1525

1526

1527

1528

1529

1530

1531

1532

1533

1534

1535

1536

1537

1538

1539

1540

A B C D E F G H I J K L
      0.189

     10.62      11.77

     10.82

      2.32

      0.759

      0.248

      0.189

      1.484       1.312

      4.88       5.52

     65.28      57.71

      7.24       6.322

     41.25

     0.0386      40.21

     10.13      10.39

      0.838

      0.911

      0.182

      0.189

      0.615       1.606

      3.624       0.749

      9.539       9.848

     11.37      13.48

     17.62

     10.47      10.62

     10.37      21.98

     28.87      10.95

     12.08

     13.14      15.81

     19.51      26.79

     15.81

5% Lilliefors Critical Value Data Not Normal at 5% Significance Level

Data Not Normal at 5% Significance Level

Assuming Normal Distribution

   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL    95% Adjusted-CLT UCL (Chen-1995)

   95% Modified-t UCL (Johnson-1978)

Gamma GOF Test

A-D Test Statistic Anderson-Darling Gamma GOF Test

5% A-D Critical Value Data Not Gamma Distributed at 5% Significance Level

K-S Test Statistic Kolmogrov-Smirnoff Gamma GOF Test

5% K-S Critical Value Data Not Gamma Distributed at 5% Significance Level

Data Not Gamma Distributed at 5% Significance Level

Gamma Statistics

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Approximate Chi Square Value (0.05)

Adjusted Level of Significance Adjusted Chi Square Value

Assuming Gamma Distribution

   95% Approximate Gamma UCL (use when n>=50))    95% Adjusted Gamma UCL (use when n<50)

Lognormal GOF Test

Shapiro Wilk Test Statistic Shapiro Wilk Lognormal GOF Test

5% Shapiro Wilk Critical Value Data Not Lognormal at 5% Significance Level

Lilliefors Test Statistic Lilliefors Lognormal GOF Test

5% Lilliefors Critical Value Data appear Lognormal at 5% Significance Level

Data appear Approximate Lognormal at 5% Significance Level

Lognormal Statistics

Minimum of Logged Data Mean of logged Data

Maximum of Logged Data SD of logged Data

Assuming Lognormal Distribution

   95% H-UCL    90% Chebyshev (MVUE) UCL

   95% Chebyshev (MVUE) UCL  97.5% Chebyshev (MVUE) UCL

   99% Chebyshev (MVUE) UCL

Nonparametric Distribution Free UCL Statistics

Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

   95% CLT UCL    95% Jackknife UCL

   95% Standard Bootstrap UCL    95% Bootstrap-t UCL

   95% Hall's Bootstrap UCL    95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL

   90% Chebyshev(Mean, Sd) UCL    95% Chebyshev(Mean, Sd) UCL

 97.5% Chebyshev(Mean, Sd) UCL    99% Chebyshev(Mean, Sd) UCL

Suggested UCL to Use

95% Chebyshev (Mean, Sd) UCL



1541

1542

1543

1544

1545

1546

1547

1548

1549

1550

1551

1552

1553

1554

1555

1556

1557

1558

1559

1560

1561

1562

1563

1564

1565

1566

1567

1568

1569

1570

1571

1572

1573

1574

1575

1576

1577

1578

1579

1580

1581

1582

1583

1584

1585

1586

1587

1588

1589

1590

1591

1592

1593

1594

1595

A B C D E F G H I J K L

     22      20

     20       2

     19       1

      4.52       4.4

     23.8       4.4

     19.02       9.091%

      9.859       4.361

      9.235       0.442

      1.717       4.6

      2.209       0.403

      0.862

      0.905

      0.165

      0.198

      9.363       0.951

      4.346      10.98

     11      11

     10.93      11.39

     12.21      13.51

     15.3      18.82

      0.271

      0.744

      0.107

      0.194

      6.427       5.496

      1.534       1.794

   257.1    219.8

      9.859       4.205

      4.641    204.2

   172.1    170

     11.11      11.25

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

For additional insight the user may want to consult a statistician.

Copper

General Statistics

Total Number of Observations Number of Distinct Observations

Number of Detects Number of Non-Detects

Number of Distinct Detects Number of Distinct Non-Detects

Minimum Detect Minimum Non-Detect

Maximum Detect Maximum Non-Detect

Variance Detects Percent Non-Detects

Mean Detects SD Detects

Median Detects CV Detects

Skewness Detects Kurtosis Detects

Mean of Logged Detects SD of Logged Detects

Normal GOF Test on Detects Only

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Detected Data Not Normal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Detected Data appear Normal at 5% Significance Level

Detected Data appear Approximate Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs

Mean Standard Error of Mean

SD    95% KM (BCA) UCL

95% KM (t) UCL 95% KM (Percentile Bootstrap) UCL

   95% KM (z) UCL    95% KM Bootstrap t UCL

90% KM Chebyshev UCL 95% KM Chebyshev UCL

97.5% KM Chebyshev UCL 99% KM Chebyshev UCL

Gamma GOF Tests on Detected Observations Only

A-D Test Statistic Anderson-Darling GOF Test

5% A-D Critical Value Detected data appear Gamma Distributed at 5% Significance Level

K-S Test Statistic Kolmogrov-Smirnoff GOF

5% K-S Critical Value Detected data appear Gamma Distributed at 5% Significance Level

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Gamma Kaplan-Meier (KM) Statistics

k hat (KM) nu hat (KM)

Approximate Chi Square Value (204.21, α) Adjusted Chi Square Value (204.21, β)

   95% Gamma Approximate KM-UCL (use when n>=50)    95% Gamma Adjusted KM-UCL (use when n<50)

Gamma ROS Statistics using Imputed  Non-Detects

GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs



1596

1597

1598

1599

1600

1601

1602

1603

1604

1605

1606

1607

1608

1609

1610

1611

1612

1613

1614

1615

1616

1617

1618

1619

1620

1621

1622

1623

1624

1625

1626

1627

1628

1629

1630

1631

1632

1633

1634

1635

1636

1637

1638

1639

1640

1641

1642

1643

1644

1645

1646

1647

1648

1649

1650

A B C D E F G H I J K L

      1.6       9.151

     23.8       8.935

      4.742       0.518

      3.671       3.2

      2.493       2.859

   161.5    140.8

      9.151       5.115

     0.0386

   114.4    112.6

     11.26      11.44

      0.975

      0.905

     0.0977

      0.198

      9.284       2.122

      4.547       0.475

     10.95      10.92

     11.07      11.45

     11.47

      2.142      11.19

      0.429       1.935

     0.0937

      9.163       2.079

      4.721       0.567

     10.89      12.12

     11      11

     22      21

GROS may not be used when kstar of detected data is small such as < 0.1

For such situations, GROS method tends to yield inflated values of UCLs and BTVs

For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates

Minimum Mean

Maximum Median

SD CV

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Adjusted Level of Significance (β)

Approximate Chi Square Value (140.81, α) Adjusted Chi Square Value (140.81, β)

   95% Gamma Approximate UCL (use when n>=50)    95% Gamma Adjusted UCL (use when n<50)

Lognormal GOF Test on Detected Observations Only

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Detected Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Detected Data appear Lognormal at 5% Significance Level

Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects

Mean in Original Scale Mean in Log Scale

SD in Original Scale SD in Log Scale

   95% t UCL (assumes normality of ROS data)    95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL    95% Bootstrap t UCL

   95% H-UCL (Log ROS)

UCLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distributed

KM Mean (logged)    95% H-UCL (KM -Log)

KM SD (logged)    95% Critical H Value (KM-Log)

KM Standard Error of Mean (logged)

DL/2 Statistics

DL/2 Normal DL/2 Log-Transformed

Mean in Original Scale Mean in Log Scale

SD in Original Scale SD in Log Scale

   95% t UCL (Assumes normality)    95% H-Stat UCL

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics

Detected Data appear Approximate Normal Distributed at 5% Significance Level

Suggested UCL to Use

95% KM (t) UCL 95% KM (Percentile Bootstrap) UCL

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

Fluoranthene

General Statistics

Total Number of Observations Number of Distinct Observations



1651

1652

1653

1654

1655

1656

1657

1658

1659

1660

1661

1662

1663

1664

1665

1666

1667

1668

1669

1670

1671

1672

1673

1674

1675

1676

1677

1678

1679

1680

1681

1682

1683

1684

1685

1686

1687

1688

1689

1690

1691

1692

1693

1694

1695

1696

1697

1698

1699

1700

1701

1702

1703

1704

1705

A B C D E F G H I J K L
     16       6

     16       5

     0.0145      0.0381

      3.06       0.45

      0.757      27.27%

      0.605       0.87

      0.3       1.437

      2.203       4.358

    -1.436       1.529

      0.67

      0.887

      0.314

      0.222

      0.459       0.167

      0.759       0.747

      0.747       0.752

      0.734       1.218

      0.961       1.189

      1.504       2.125

      0.442

      0.783

      0.156

      0.225

      0.654       0.573

      0.926       1.057

     20.91      18.33

      0.605       0.8

      0.366      16.11

      8.04       7.616

      0.92       0.971

     0.01       0.445

      3.06      0.0824

      0.782       1.757

      0.458       0.425

      0.974       1.047

     20.13      18.72

      0.445       0.683

Number of Detects Number of Non-Detects

Number of Distinct Detects Number of Distinct Non-Detects

Minimum Detect Minimum Non-Detect

Maximum Detect Maximum Non-Detect

Variance Detects Percent Non-Detects

Mean Detects SD Detects

Median Detects CV Detects

Skewness Detects Kurtosis Detects

Mean of Logged Detects SD of Logged Detects

Normal GOF Test on Detects Only

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Detected Data Not Normal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Detected Data Not Normal at 5% Significance Level

Detected Data Not Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs

Mean Standard Error of Mean

SD    95% KM (BCA) UCL

   95% KM (t) UCL    95% KM (Percentile Bootstrap) UCL

   95% KM (z) UCL    95% KM Bootstrap t UCL

90% KM Chebyshev UCL 95% KM Chebyshev UCL

97.5% KM Chebyshev UCL 99% KM Chebyshev UCL

Gamma GOF Tests on Detected Observations Only

A-D Test Statistic Anderson-Darling GOF Test

5% A-D Critical Value Detected data appear Gamma Distributed at 5% Significance Level

K-S Test Statistic Kolmogrov-Smirnoff GOF

5% K-S Critical Value Detected data appear Gamma Distributed at 5% Significance Level

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Gamma Kaplan-Meier (KM) Statistics

k hat (KM) nu hat (KM)

Approximate Chi Square Value (16.11, α) Adjusted Chi Square Value (16.11, β)

95% Gamma Approximate KM-UCL (use when n>=50) 95% Gamma Adjusted KM-UCL (use when n<50)

Gamma ROS Statistics using Imputed  Non-Detects

GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1

For such situations, GROS method tends to yield inflated values of UCLs and BTVs

For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates

Minimum Mean

Maximum Median

SD CV

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)



1706

1707

1708

1709

1710

1711

1712

1713

1714

1715

1716

1717

1718

1719

1720

1721

1722

1723

1724

1725

1726

1727

1728

1729

1730

1731

1732

1733

1734

1735

1736

1737

1738

1739

1740

1741

1742

1743

1744

1745

1746

1747

1748

1749

1750

1751

1752

1753

1754

1755

1756

1757

1758

1759

1760

A B C D E F G H I J K L
     0.0386

      9.915       9.437

      0.841       0.884

      0.963

      0.887

      0.12

      0.222

      0.454     -1.946

      0.778       1.609

      0.739       0.754

      0.831       1.164

      1.795

    -1.952       1.834

      1.618       3.536

      0.374

      0.48     -1.69

      0.766       1.485

      0.761       1.627

      1.189       0.884

      0.971

     22      20

      6      16

      6      14

     0.0179      0.0363

      0.371       0.51

     0.0234      72.73%

      0.153       0.153

     0.0875       0.999

      0.832     -1.638

    -2.411       1.207

Adjusted Level of Significance (β)

Approximate Chi Square Value (18.72, α) Adjusted Chi Square Value (18.72, β)

95% Gamma Approximate UCL (use when n>=50) 95% Gamma Adjusted UCL (use when n<50)

Lognormal GOF Test on Detected Observations Only

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Detected Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Detected Data appear Lognormal at 5% Significance Level

Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects

Mean in Original Scale Mean in Log Scale

SD in Original Scale SD in Log Scale

   95% t UCL (assumes normality of ROS data)    95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL    95% Bootstrap t UCL

   95% H-UCL (Log ROS)

UCLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distributed

KM Mean (logged)    95% H-UCL (KM -Log)

KM SD (logged)    95% Critical H Value (KM-Log)

KM Standard Error of Mean (logged)

DL/2 Statistics

DL/2 Normal DL/2 Log-Transformed

Mean in Original Scale Mean in Log Scale

SD in Original Scale SD in Log Scale

   95% t UCL (Assumes normality)    95% H-Stat UCL

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics

Detected Data appear Gamma Distributed at 5% Significance Level

Suggested UCL to Use

95% KM (Chebyshev) UCL 95% GROS Adjusted Gamma UCL

95% Adjusted Gamma KM-UCL

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

Fluorene

General Statistics

Total Number of Observations Number of Distinct Observations

Number of Detects Number of Non-Detects

Number of Distinct Detects Number of Distinct Non-Detects

Minimum Detect Minimum Non-Detect

Maximum Detect Maximum Non-Detect

Variance Detects Percent Non-Detects

Mean Detects SD Detects

Median Detects CV Detects

Skewness Detects Kurtosis Detects

Mean of Logged Detects SD of Logged Detects



1761

1762

1763

1764

1765

1766

1767

1768

1769

1770

1771

1772

1773

1774

1775

1776

1777

1778

1779

1780

1781

1782

1783

1784

1785

1786

1787

1788

1789

1790

1791

1792

1793

1794

1795

1796

1797

1798

1799

1800

1801

1802

1803

1804

1805

1806

1807

1808

1809

1810

1811

1812

1813

1814

1815

A B C D E F G H I J K L

      0.828

      0.788

      0.262

      0.362

     0.0788      0.0303

      0.106       0.13

      0.131       0.132

      0.129       0.196

      0.17       0.211

      0.268       0.381

      0.328

      0.714

      0.212

      0.34

      1.072       0.647

      0.143       0.236

     12.87       7.767

      0.153       0.19

      0.552      24.29

     14.07      13.49

      0.136       0.142

     0.01      0.0617

      0.371      0.0276

     0.0963       1.561

      0.826       0.744

     0.0746      0.0829

     36.36      32.74

     0.0617      0.0715

     0.0386

     20.66      19.94

     0.0977       0.101

      0.942

      0.788

      0.186

      0.362

Normal GOF Test on Detects Only

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Detected Data appear Normal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Detected Data appear Normal at 5% Significance Level

Detected Data appear Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs

Mean Standard Error of Mean

SD    95% KM (BCA) UCL

95% KM (t) UCL 95% KM (Percentile Bootstrap) UCL

   95% KM (z) UCL    95% KM Bootstrap t UCL

90% KM Chebyshev UCL 95% KM Chebyshev UCL

97.5% KM Chebyshev UCL 99% KM Chebyshev UCL

Gamma GOF Tests on Detected Observations Only

A-D Test Statistic Anderson-Darling GOF Test

5% A-D Critical Value Detected data appear Gamma Distributed at 5% Significance Level

K-S Test Statistic Kolmogrov-Smirnoff GOF

5% K-S Critical Value Detected data appear Gamma Distributed at 5% Significance Level

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Gamma Kaplan-Meier (KM) Statistics

k hat (KM) nu hat (KM)

Approximate Chi Square Value (24.29, α) Adjusted Chi Square Value (24.29, β)

   95% Gamma Approximate KM-UCL (use when n>=50)    95% Gamma Adjusted KM-UCL (use when n<50)

Gamma ROS Statistics using Imputed  Non-Detects

GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1

For such situations, GROS method tends to yield inflated values of UCLs and BTVs

For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates

Minimum Mean

Maximum Median

SD CV

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Adjusted Level of Significance (β)

Approximate Chi Square Value (32.74, α) Adjusted Chi Square Value (32.74, β)

   95% Gamma Approximate UCL (use when n>=50)    95% Gamma Adjusted UCL (use when n<50)

Lognormal GOF Test on Detected Observations Only

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Detected Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Detected Data appear Lognormal at 5% Significance Level



1816

1817

1818

1819

1820

1821

1822

1823

1824

1825

1826

1827

1828

1829

1830

1831

1832

1833

1834

1835

1836

1837

1838

1839

1840

1841

1842

1843

1844

1845

1846

1847

1848

1849

1850

1851

1852

1853

1854

1855

1856

1857

1858

1859

1860

1861

1862

1863

1864

1865

1866

1867

1868

1869

1870

A B C D E F G H I J K L

     0.0663     -3.165

     0.093       0.809

      0.1       0.104

      0.114       0.195

     0.0884

    -3.128       0.119

      0.967       2.538

      0.329

      0.131     -2.515

      0.11       1.108

      0.171       0.289

      0.131       0.132

     22      21

     20       2

     19       2

      0.44       1.18

      7.06       1.27

      2.578       9.091%

      2.085       1.605

      1.75       0.77

      1.683       3.757

      0.471       0.76

      0.842

      0.905

      0.165

      0.198

      1.961       0.338

Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects

Mean in Original Scale Mean in Log Scale

SD in Original Scale SD in Log Scale

   95% t UCL (assumes normality of ROS data)    95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL    95% Bootstrap t UCL

   95% H-UCL (Log ROS)

UCLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distributed

KM Mean (logged)    95% H-UCL (KM -Log)

KM SD (logged)    95% Critical H Value (KM-Log)

KM Standard Error of Mean (logged)

DL/2 Statistics

DL/2 Normal DL/2 Log-Transformed

Mean in Original Scale Mean in Log Scale

SD in Original Scale SD in Log Scale

   95% t UCL (Assumes normality)    95% H-Stat UCL

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics

Detected Data appear Normal Distributed at 5% Significance Level

Suggested UCL to Use

95% KM (t) UCL 95% KM (Percentile Bootstrap) UCL

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

Fluoride

General Statistics

Total Number of Observations Number of Distinct Observations

Number of Detects Number of Non-Detects

Number of Distinct Detects Number of Distinct Non-Detects

Minimum Detect Minimum Non-Detect

Maximum Detect Maximum Non-Detect

Variance Detects Percent Non-Detects

Mean Detects SD Detects

Median Detects CV Detects

Skewness Detects Kurtosis Detects

Mean of Logged Detects SD of Logged Detects

Normal GOF Test on Detects Only

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Detected Data Not Normal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Detected Data appear Normal at 5% Significance Level

Detected Data appear Approximate Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs

Mean Standard Error of Mean



1871

1872

1873

1874

1875

1876

1877

1878

1879

1880

1881

1882

1883

1884

1885

1886

1887

1888

1889

1890

1891

1892

1893

1894

1895

1896

1897

1898

1899

1900

1901

1902

1903

1904

1905

1906

1907

1908

1909

1910

1911

1912

1913

1914

1915

1916

1917

1918

1919

1920

1921

1922

1923

1924

1925

A B C D E F G H I J K L
      1.544       2.572

      2.542       2.494

      2.517       2.761

      2.975       3.434

      4.072       5.324

      0.323

      0.752

      0.127

      0.196

      2.047       1.773

      1.018       1.176

     81.89      70.94

      2.085       1.566

      1.613      70.98

     52.59      51.4

      2.647       2.708

      0.44       1.948

      7.06       1.365

      1.59       0.817

      1.881       1.655

      1.035       1.177

     82.78      72.83

      1.948       1.514

     0.0386

     54.18      52.98

      2.618       2.677

      0.968

      0.905

      0.139

      0.198

      1.963       0.402

      1.577       0.757

      2.542       2.522

      2.703       2.77

      2.896

SD    95% KM (BCA) UCL

95% KM (t) UCL 95% KM (Percentile Bootstrap) UCL

   95% KM (z) UCL    95% KM Bootstrap t UCL

90% KM Chebyshev UCL 95% KM Chebyshev UCL

97.5% KM Chebyshev UCL 99% KM Chebyshev UCL

Gamma GOF Tests on Detected Observations Only

A-D Test Statistic Anderson-Darling GOF Test

5% A-D Critical Value Detected data appear Gamma Distributed at 5% Significance Level

K-S Test Statistic Kolmogrov-Smirnoff GOF

5% K-S Critical Value Detected data appear Gamma Distributed at 5% Significance Level

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Gamma Kaplan-Meier (KM) Statistics

k hat (KM) nu hat (KM)

Approximate Chi Square Value (70.98, α) Adjusted Chi Square Value (70.98, β)

   95% Gamma Approximate KM-UCL (use when n>=50)    95% Gamma Adjusted KM-UCL (use when n<50)

Gamma ROS Statistics using Imputed  Non-Detects

GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1

For such situations, GROS method tends to yield inflated values of UCLs and BTVs

For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates

Minimum Mean

Maximum Median

SD CV

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Adjusted Level of Significance (β)

Approximate Chi Square Value (72.83, α) Adjusted Chi Square Value (72.83, β)

   95% Gamma Approximate UCL (use when n>=50)    95% Gamma Adjusted UCL (use when n<50)

Lognormal GOF Test on Detected Observations Only

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Detected Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Detected Data appear Lognormal at 5% Significance Level

Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects

Mean in Original Scale Mean in Log Scale

SD in Original Scale SD in Log Scale

   95% t UCL (assumes normality of ROS data)    95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL    95% Bootstrap t UCL

   95% H-UCL (Log ROS)

UCLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distributed



1926

1927

1928

1929

1930

1931

1932

1933

1934

1935

1936

1937

1938

1939

1940

1941

1942

1943

1944

1945

1946

1947

1948

1949

1950

1951

1952

1953

1954

1955

1956

1957

1958

1959

1960

1961

1962

1963

1964

1965

1966

1967

1968

1969

1970

1971

1972

1973

1974

1975

1976

1977

1978

1979

1980

A B C D E F G H I J K L
      0.395       2.855

      0.752       2.263

      0.166

      1.951       0.384

      1.587       0.777

      2.533       2.927

      2.542       2.494

     22      20

     11      11

     11       9

     0.0334      0.0363

      0.293       0.45

    0.00617      50%

      0.12      0.0786

      0.1       0.653

      1.413       1.451

    -2.293       0.619

      0.847

      0.85

      0.239

      0.267

     0.0941      0.0186

     0.0718       0.127

      0.126       0.125

      0.125       0.144

      0.15       0.175

      0.21       0.279

      0.332

      0.734

      0.164

KM Mean (logged)    95% H-UCL (KM -Log)

KM SD (logged)    95% Critical H Value (KM-Log)

KM Standard Error of Mean (logged)

DL/2 Statistics

DL/2 Normal DL/2 Log-Transformed

Mean in Original Scale Mean in Log Scale

SD in Original Scale SD in Log Scale

   95% t UCL (Assumes normality)    95% H-Stat UCL

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics

Detected Data appear Approximate Normal Distributed at 5% Significance Level

Suggested UCL to Use

95% KM (t) UCL 95% KM (Percentile Bootstrap) UCL

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

Indeno(1,2,3-cd)pyrene

General Statistics

Total Number of Observations Number of Distinct Observations

Number of Detects Number of Non-Detects

Number of Distinct Detects Number of Distinct Non-Detects

Minimum Detect Minimum Non-Detect

Maximum Detect Maximum Non-Detect

Variance Detects Percent Non-Detects

Mean Detects SD Detects

Median Detects CV Detects

Skewness Detects Kurtosis Detects

Mean of Logged Detects SD of Logged Detects

Normal GOF Test on Detects Only

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Detected Data Not Normal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Detected Data appear Normal at 5% Significance Level

Detected Data appear Approximate Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs

Mean Standard Error of Mean

SD    95% KM (BCA) UCL

95% KM (t) UCL 95% KM (Percentile Bootstrap) UCL

   95% KM (z) UCL    95% KM Bootstrap t UCL

90% KM Chebyshev UCL 95% KM Chebyshev UCL

97.5% KM Chebyshev UCL 99% KM Chebyshev UCL

Gamma GOF Tests on Detected Observations Only

A-D Test Statistic Anderson-Darling GOF Test

5% A-D Critical Value Detected data appear Gamma Distributed at 5% Significance Level

K-S Test Statistic Kolmogrov-Smirnoff GOF



1981

1982

1983

1984

1985

1986

1987

1988

1989

1990

1991

1992

1993

1994

1995

1996

1997

1998

1999

2000

2001

2002

2003

2004

2005

2006

2007

2008

2009

2010

2011

2012

2013

2014

2015

2016

2017

2018

2019

2020

2021

2022

2023

2024

2025

2026

2027

2028

2029

2030

2031

2032

2033

2034

2035

A B C D E F G H I J K L
      0.257

      3.016       2.254

     0.0399      0.0534

     66.35      49.59

      0.12      0.0801

      1.716      75.5

     56.49      55.26

      0.126       0.129

     0.01      0.0847

      0.293      0.074

     0.0705       0.832

      1.468       1.298

     0.0577      0.0653

     64.58      57.11

     0.0847      0.0744

     0.0386

     40.74      39.7

      0.119       0.122

      0.973

      0.85

      0.133

      0.267

     0.0893     -2.61

     0.0653       0.613

      0.113       0.114

      0.119       0.131

      0.118

    -2.61       0.13

      0.689       2.19

      0.182

      0.117     -2.457

     0.0815       0.885

      0.146       0.203

5% K-S Critical Value Detected data appear Gamma Distributed at 5% Significance Level

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Gamma Kaplan-Meier (KM) Statistics

k hat (KM) nu hat (KM)

Approximate Chi Square Value (75.50, α) Adjusted Chi Square Value (75.50, β)

   95% Gamma Approximate KM-UCL (use when n>=50)    95% Gamma Adjusted KM-UCL (use when n<50)

Gamma ROS Statistics using Imputed  Non-Detects

GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1

For such situations, GROS method tends to yield inflated values of UCLs and BTVs

For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates

Minimum Mean

Maximum Median

SD CV

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Adjusted Level of Significance (β)

Approximate Chi Square Value (57.11, α) Adjusted Chi Square Value (57.11, β)

   95% Gamma Approximate UCL (use when n>=50)    95% Gamma Adjusted UCL (use when n<50)

Lognormal GOF Test on Detected Observations Only

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Detected Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Detected Data appear Lognormal at 5% Significance Level

Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects

Mean in Original Scale Mean in Log Scale

SD in Original Scale SD in Log Scale

   95% t UCL (assumes normality of ROS data)    95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL    95% Bootstrap t UCL

   95% H-UCL (Log ROS)

UCLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distributed

KM Mean (logged)    95% H-UCL (KM -Log)

KM SD (logged)    95% Critical H Value (KM-Log)

KM Standard Error of Mean (logged)

DL/2 Statistics

DL/2 Normal DL/2 Log-Transformed

Mean in Original Scale Mean in Log Scale

SD in Original Scale SD in Log Scale

   95% t UCL (Assumes normality)    95% H-Stat UCL

DL/2 is not a recommended method, provided for comparisons and historical reasons



2036

2037

2038

2039

2040

2041

2042

2043

2044

2045

2046

2047

2048

2049

2050

2051

2052

2053

2054

2055

2056

2057

2058

2059

2060

2061

2062

2063

2064

2065

2066

2067

2068

2069

2070

2071

2072

2073

2074

2075

2076

2077

2078

2079

2080

2081

2082

2083

2084

2085

2086

2087

2088

2089

2090

A B C D E F G H I J K L

      0.126       0.125

     22      21

      0

      3.9      19.56

     84.4      14

     19.22       4.099

      0.983       2.455

      0.695

      0.911

      0.266

      0.189

     26.62      28.6

     26.97

      0.704

      0.757

      0.177

      0.188

      1.755       1.546

     11.15      12.65

     77.23      68.03

     19.56      15.73

     50.04

     0.0386      48.89

     26.59      27.22

      0.971

Nonparametric Distribution Free UCL Statistics

Detected Data appear Approximate Normal Distributed at 5% Significance Level

Suggested UCL to Use

95% KM (t) UCL 95% KM (Percentile Bootstrap) UCL

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

Lead

General Statistics

Total Number of Observations Number of Distinct Observations

Number of Missing Observations

Minimum Mean

Maximum Median

SD Std. Error of Mean

Coefficient of Variation Skewness

Normal GOF Test

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Data Not Normal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Data Not Normal at 5% Significance Level

Data Not Normal at 5% Significance Level

Assuming Normal Distribution

   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL    95% Adjusted-CLT UCL (Chen-1995)

   95% Modified-t UCL (Johnson-1978)

Gamma GOF Test

A-D Test Statistic Anderson-Darling Gamma GOF Test

5% A-D Critical Value Detected data appear Gamma Distributed at 5% Significance Level

K-S Test Statistic Kolmogrov-Smirnoff Gamma GOF Test

5% K-S Critical Value Detected data appear Gamma Distributed at 5% Significance Level

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Approximate Chi Square Value (0.05)

Adjusted Level of Significance Adjusted Chi Square Value

Assuming Gamma Distribution

   95% Approximate Gamma UCL (use when n>=50)    95% Adjusted Gamma UCL (use when n<50)

Lognormal GOF Test

Shapiro Wilk Test Statistic Shapiro Wilk Lognormal GOF Test



2091

2092

2093

2094

2095

2096

2097

2098

2099

2100

2101

2102

2103

2104

2105

2106

2107

2108

2109

2110

2111

2112

2113

2114

2115

2116

2117

2118

2119

2120

2121

2122

2123

2124

2125

2126

2127

2128

2129

2130

2131

2132

2133

2134

2135

2136

2137

2138

2139

2140

2141

2142

2143

2144

2145

A B C D E F G H I J K L
      0.911

      0.119

      0.189

      1.361       2.663

      4.436       0.765

     28.08      28.88

     33.41      39.7

     52.04

     26.31      26.62

     26.07      35.24

     61.09      26.51

     29.12

     31.86      37.43

     45.16      60.34

     27.22

     22      20

      0

   963   1493

  3160   1320

   526    112.1

      0.352       1.981

      0.778

      0.911

      0.259

      0.189

  1686   1728

  1694

5% Shapiro Wilk Critical Value Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic Lilliefors Lognormal GOF Test

5% Lilliefors Critical Value Data appear Lognormal at 5% Significance Level

Data appear Lognormal at 5% Significance Level

Lognormal Statistics

Minimum of Logged Data Mean of logged Data

Maximum of Logged Data SD of logged Data

Assuming Lognormal Distribution

   95% H-UCL    90% Chebyshev (MVUE) UCL

   95% Chebyshev (MVUE) UCL  97.5% Chebyshev (MVUE) UCL

   99% Chebyshev (MVUE) UCL

Nonparametric Distribution Free UCL Statistics

Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

   95% CLT UCL    95% Jackknife UCL

   95% Standard Bootstrap UCL    95% Bootstrap-t UCL

   95% Hall's Bootstrap UCL    95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL

   90% Chebyshev(Mean, Sd) UCL    95% Chebyshev(Mean, Sd) UCL

 97.5% Chebyshev(Mean, Sd) UCL    99% Chebyshev(Mean, Sd) UCL

Suggested UCL to Use

95% Adjusted Gamma UCL

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

For additional insight the user may want to consult a statistician.

Magnesium

General Statistics

Total Number of Observations Number of Distinct Observations

Number of Missing Observations

Minimum Mean

Maximum Median

SD Std. Error of Mean

Coefficient of Variation Skewness

Normal GOF Test

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Data Not Normal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Data Not Normal at 5% Significance Level

Data Not Normal at 5% Significance Level

Assuming Normal Distribution

   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL    95% Adjusted-CLT UCL (Chen-1995)

   95% Modified-t UCL (Johnson-1978)



2146

2147

2148

2149

2150

2151

2152

2153

2154

2155

2156

2157

2158

2159

2160

2161

2162

2163

2164

2165

2166

2167

2168

2169

2170

2171

2172

2173

2174

2175

2176

2177

2178

2179

2180

2181

2182

2183

2184

2185

2186

2187

2188

2189

2190

2191

2192

2193

2194

2195

2196

2197

2198

2199

2200
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      1.209

      0.743

      0.235

      0.185

     11.01       9.539

   135.6    156.5

   484.4    419.7

  1493    483.4

   373.2

     0.0386    370

  1679   1694

      0.886

      0.911

      0.216

      0.189

      6.87       7.262

      8.058       0.294

  1674   1768

  1896   2074

  2423

  1677   1686

  1668   1834

  1815   1686

  1724

  1829   1982

  2193   2609

  1686   1694

Gamma GOF Test

A-D Test Statistic Anderson-Darling Gamma GOF Test

5% A-D Critical Value Data Not Gamma Distributed at 5% Significance Level

K-S Test Statistic Kolmogrov-Smirnoff Gamma GOF Test

5% K-S Critical Value Data Not Gamma Distributed at 5% Significance Level

Data Not Gamma Distributed at 5% Significance Level

Gamma Statistics

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Approximate Chi Square Value (0.05)

Adjusted Level of Significance Adjusted Chi Square Value

Assuming Gamma Distribution

   95% Approximate Gamma UCL (use when n>=50))    95% Adjusted Gamma UCL (use when n<50)

Lognormal GOF Test

Shapiro Wilk Test Statistic Shapiro Wilk Lognormal GOF Test

5% Shapiro Wilk Critical Value Data Not Lognormal at 5% Significance Level

Lilliefors Test Statistic Lilliefors Lognormal GOF Test

5% Lilliefors Critical Value Data Not Lognormal at 5% Significance Level

Data Not Lognormal at 5% Significance Level

Lognormal Statistics

Minimum of Logged Data Mean of logged Data

Maximum of Logged Data SD of logged Data

Assuming Lognormal Distribution

   95% H-UCL    90% Chebyshev (MVUE) UCL

   95% Chebyshev (MVUE) UCL  97.5% Chebyshev (MVUE) UCL

   99% Chebyshev (MVUE) UCL

Nonparametric Distribution Free UCL Statistics

Data do not follow a Discernible Distribution (0.05)

Nonparametric Distribution Free UCLs

   95% CLT UCL    95% Jackknife UCL

   95% Standard Bootstrap UCL    95% Bootstrap-t UCL

   95% Hall's Bootstrap UCL    95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL

   90% Chebyshev(Mean, Sd) UCL    95% Chebyshev(Mean, Sd) UCL

 97.5% Chebyshev(Mean, Sd) UCL    99% Chebyshev(Mean, Sd) UCL

Suggested UCL to Use

95% Student's-t UCL or 95% Modified-t UCL

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

For additional insight the user may want to consult a statistician.



2201

2202

2203

2204

2205

2206

2207

2208

2209

2210

2211

2212

2213

2214

2215

2216

2217

2218

2219

2220

2221

2222

2223

2224

2225

2226

2227

2228

2229

2230

2231

2232

2233

2234

2235

2236

2237

2238

2239

2240

2241

2242

2243

2244

2245

2246

2247

2248

2249

2250

2251

2252

2253

2254

2255
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     22      20

      0

   125    272.8

   742    249

   126.9      27.06

      0.465       2.475

      0.769

      0.911

      0.174

      0.189

   319.3    332.5

   321.7

      0.468

      0.746

      0.123

      0.186

      6.585       5.718

     41.42      47.71

   289.8    251.6

   272.8    114.1

   215.8

     0.0386    213.4

   317.9    321.6

      0.953

      0.911

      0.114

      0.189

      4.828       5.531

      6.609       0.386

   319.2    339.5

   370.5    413.6

   498.3

Manganese

General Statistics

Total Number of Observations Number of Distinct Observations

Number of Missing Observations

Minimum Mean

Maximum Median

SD Std. Error of Mean

Coefficient of Variation Skewness

Normal GOF Test

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Data Not Normal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Data appear Normal at 5% Significance Level

Data appear Approximate Normal at 5% Significance Level

Assuming Normal Distribution

   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL    95% Adjusted-CLT UCL (Chen-1995)

   95% Modified-t UCL (Johnson-1978)

Gamma GOF Test

A-D Test Statistic Anderson-Darling Gamma GOF Test

5% A-D Critical Value Detected data appear Gamma Distributed at 5% Significance Level

K-S Test Statistic Kolmogrov-Smirnoff Gamma GOF Test

5% K-S Critical Value Detected data appear Gamma Distributed at 5% Significance Level

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Approximate Chi Square Value (0.05)

Adjusted Level of Significance Adjusted Chi Square Value

Assuming Gamma Distribution

   95% Approximate Gamma UCL (use when n>=50))    95% Adjusted Gamma UCL (use when n<50)

Lognormal GOF Test

Shapiro Wilk Test Statistic Shapiro Wilk Lognormal GOF Test

5% Shapiro Wilk Critical Value Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic Lilliefors Lognormal GOF Test

5% Lilliefors Critical Value Data appear Lognormal at 5% Significance Level

Data appear Lognormal at 5% Significance Level

Lognormal Statistics

Minimum of Logged Data Mean of logged Data

Maximum of Logged Data SD of logged Data

Assuming Lognormal Distribution

   95% H-UCL    90% Chebyshev (MVUE) UCL

   95% Chebyshev (MVUE) UCL  97.5% Chebyshev (MVUE) UCL

   99% Chebyshev (MVUE) UCL



2256

2257

2258

2259

2260

2261

2262

2263

2264

2265

2266

2267

2268

2269

2270

2271

2272

2273

2274

2275

2276

2277

2278

2279

2280

2281

2282

2283

2284

2285

2286

2287

2288

2289

2290

2291

2292

2293

2294

2295

2296

2297

2298

2299

2300

2301

2302

2303

2304

2305

2306

2307

2308

2309

2310

A B C D E F G H I J K L

   317.3    319.3

   316.2    344.2

   540    320.5

   332.5

   354    390.7

   441.8    542

   319.3

     20      18

      0

      4.7       8.153

     14.8       7.55

      3.17       0.709

      0.389       0.818

      0.884

      0.905

      0.157

      0.198

      9.379       9.458

      9.4

      0.622

      0.743

      0.152

      0.194

      7.588       6.483

      1.074       1.258

   303.5    259.3

      8.153       3.202

Nonparametric Distribution Free UCL Statistics

Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

   95% CLT UCL    95% Jackknife UCL

   95% Standard Bootstrap UCL    95% Bootstrap-t UCL

   95% Hall's Bootstrap UCL    95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL

   90% Chebyshev(Mean, Sd) UCL    95% Chebyshev(Mean, Sd) UCL

 97.5% Chebyshev(Mean, Sd) UCL    99% Chebyshev(Mean, Sd) UCL

Suggested UCL to Use

95% Student's-t UCL

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

For additional insight the user may want to consult a statistician.

Nickel

General Statistics

Total Number of Observations Number of Distinct Observations

Number of Missing Observations

Minimum Mean

Maximum Median

SD Std. Error of Mean

Coefficient of Variation Skewness

Normal GOF Test

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Data Not Normal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Data appear Normal at 5% Significance Level

Data appear Approximate Normal at 5% Significance Level

Assuming Normal Distribution

   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL    95% Adjusted-CLT UCL (Chen-1995)

   95% Modified-t UCL (Johnson-1978)

Gamma GOF Test

A-D Test Statistic Anderson-Darling Gamma GOF Test

5% A-D Critical Value Detected data appear Gamma Distributed at 5% Significance Level

K-S Test Statistic Kolmogrov-Smirnoff Gamma GOF Test

5% K-S Critical Value Detected data appear Gamma Distributed at 5% Significance Level

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)



2311

2312

2313

2314

2315

2316

2317

2318

2319

2320

2321

2322

2323

2324

2325

2326

2327

2328

2329

2330

2331

2332

2333

2334

2335

2336

2337

2338

2339

2340

2341

2342

2343

2344

2345

2346

2347

2348

2349

2350

2351

2352

2353

2354

2355

2356

2357

2358

2359

2360

2361

2362

2363

2364

2365
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   223

     0.038    220.4

      9.479       9.594

      0.925

      0.905

      0.14

      0.198

      1.548       2.031

      2.695       0.371

      9.606      10.21

     11.14      12.45

     15

      9.319       9.379

      9.288       9.578

      9.427       9.296

      9.451

     10.28      11.24

     12.58      15.21

      9.379

     22      20

     13       9

     13       7

     0.087       0.26

      2.2       1.27

      0.647      40.91%

      0.82       0.804

      0.3       0.981

      0.65     -1.575

    -0.769       1.171

Approximate Chi Square Value (0.05)

Adjusted Level of Significance Adjusted Chi Square Value

Assuming Gamma Distribution

   95% Approximate Gamma UCL (use when n>=50))    95% Adjusted Gamma UCL (use when n<50)

Lognormal GOF Test

Shapiro Wilk Test Statistic Shapiro Wilk Lognormal GOF Test

5% Shapiro Wilk Critical Value Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic Lilliefors Lognormal GOF Test

5% Lilliefors Critical Value Data appear Lognormal at 5% Significance Level

Data appear Lognormal at 5% Significance Level

Lognormal Statistics

Minimum of Logged Data Mean of logged Data

Maximum of Logged Data SD of logged Data

Assuming Lognormal Distribution

   95% H-UCL    90% Chebyshev (MVUE) UCL

   95% Chebyshev (MVUE) UCL  97.5% Chebyshev (MVUE) UCL

   99% Chebyshev (MVUE) UCL

Nonparametric Distribution Free UCL Statistics

Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

   95% CLT UCL    95% Jackknife UCL

   95% Standard Bootstrap UCL    95% Bootstrap-t UCL

   95% Hall's Bootstrap UCL    95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL

   90% Chebyshev(Mean, Sd) UCL    95% Chebyshev(Mean, Sd) UCL

 97.5% Chebyshev(Mean, Sd) UCL    99% Chebyshev(Mean, Sd) UCL

Suggested UCL to Use

95% Student's-t UCL

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

For additional insight the user may want to consult a statistician.

Nitrate

General Statistics

Total Number of Observations Number of Distinct Observations

Number of Detects Number of Non-Detects

Number of Distinct Detects Number of Distinct Non-Detects

Minimum Detect Minimum Non-Detect

Maximum Detect Maximum Non-Detect

Variance Detects Percent Non-Detects

Mean Detects SD Detects

Median Detects CV Detects

Skewness Detects Kurtosis Detects

Mean of Logged Detects SD of Logged Detects



2366

2367

2368

2369

2370

2371

2372

2373

2374

2375

2376

2377

2378

2379

2380

2381

2382

2383

2384

2385

2386

2387

2388

2389

2390

2391

2392

2393

2394

2395

2396

2397

2398

2399

2400

2401

2402

2403

2404

2405

2406

2407

2408

2409

2410

2411

2412

2413

2414

2415

2416

2417

2418

2419

2420

A B C D E F G H I J K L

      0.776

      0.866

      0.332

      0.246

      0.57       0.149

      0.668       0.816

      0.827       0.821

      0.816       0.895

      1.018       1.221

      1.502       2.055

      1.005

      0.757

      0.262

      0.243

      1.01       0.829

      0.812       0.99

     26.27      21.54

      0.82       0.901

      0.729      32.07

     20.13      19.42

      0.909       0.942

     0.087       0.575

      2.2       0.242

      0.683       1.188

      0.991       0.886

      0.58       0.649

     43.6      38.99

      0.575       0.611

     0.0386

     25.68      24.88

      0.873       0.901

      0.871

      0.866

      0.217

      0.246

Normal GOF Test on Detects Only

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Detected Data Not Normal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Detected Data Not Normal at 5% Significance Level

Detected Data Not Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs

Mean Standard Error of Mean

SD    95% KM (BCA) UCL

   95% KM (t) UCL    95% KM (Percentile Bootstrap) UCL

   95% KM (z) UCL    95% KM Bootstrap t UCL

90% KM Chebyshev UCL 95% KM Chebyshev UCL

97.5% KM Chebyshev UCL 99% KM Chebyshev UCL

Gamma GOF Tests on Detected Observations Only

A-D Test Statistic Anderson-Darling GOF Test

5% A-D Critical Value Detected Data Not Gamma Distributed at 5% Significance Level

K-S Test Statistic Kolmogrov-Smirnoff GOF

5% K-S Critical Value Detected Data Not Gamma Distributed at 5% Significance Level

Detected Data Not Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Gamma Kaplan-Meier (KM) Statistics

k hat (KM) nu hat (KM)

Approximate Chi Square Value (32.07, α) Adjusted Chi Square Value (32.07, β)

   95% Gamma Approximate KM-UCL (use when n>=50)    95% Gamma Adjusted KM-UCL (use when n<50)

Gamma ROS Statistics using Imputed  Non-Detects

GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1

For such situations, GROS method tends to yield inflated values of UCLs and BTVs

For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates

Minimum Mean

Maximum Median

SD CV

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Adjusted Level of Significance (β)

Approximate Chi Square Value (38.99, α) Adjusted Chi Square Value (38.99, β)

   95% Gamma Approximate UCL (use when n>=50)    95% Gamma Adjusted UCL (use when n<50)

Lognormal GOF Test on Detected Observations Only

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Detected Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Detected Data appear Lognormal at 5% Significance Level

Detected Data appear Lognormal at 5% Significance Level



2421

2422

2423

2424

2425

2426

2427

2428

2429

2430

2431

2432

2433

2434

2435

2436

2437

2438

2439

2440

2441

2442

2443

2444

2445

2446

2447

2448

2449

2450

2451

2452

2453

2454

2455

2456

2457

2458

2459

2460

2461

2462

2463

2464

2465

2466

2467

2468

2469

2470

2471

2472

2473

2474

2475
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      0.577     -1.08

      0.679       0.984

      0.826       0.802

      0.857       0.905

      0.955

    -1.138       0.967

      1.022       2.613

      0.248

      0.686     -0.798

      0.642       0.967

      0.921       1.227

      1.502

     22      18

     12      10

     11       8

     0.0298      0.0363

      2.39       0.45

      0.652      45.45%

      0.615       0.807

      0.29       1.312

      1.853       2.177

    -1.209       1.316

      0.672

      0.859

      0.334

      0.256

      0.371       0.142

      0.633       0.624

Lognormal ROS Statistics Using Imputed Non-Detects

Mean in Original Scale Mean in Log Scale

SD in Original Scale SD in Log Scale

   95% t UCL (assumes normality of ROS data)    95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL    95% Bootstrap t UCL

   95% H-UCL (Log ROS)

UCLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distributed

KM Mean (logged)    95% H-UCL (KM -Log)

KM SD (logged)    95% Critical H Value (KM-Log)

KM Standard Error of Mean (logged)

DL/2 Statistics

DL/2 Normal DL/2 Log-Transformed

Mean in Original Scale Mean in Log Scale

SD in Original Scale SD in Log Scale

   95% t UCL (Assumes normality)    95% H-Stat UCL

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics

Detected Data appear Lognormal Distributed at 5% Significance Level

Suggested UCL to Use

97.5% KM (Chebyshev) UCL

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

Phenanthrene

General Statistics

Total Number of Observations Number of Distinct Observations

Number of Detects Number of Non-Detects

Number of Distinct Detects Number of Distinct Non-Detects

Minimum Detect Minimum Non-Detect

Maximum Detect Maximum Non-Detect

Variance Detects Percent Non-Detects

Mean Detects SD Detects

Median Detects CV Detects

Skewness Detects Kurtosis Detects

Mean of Logged Detects SD of Logged Detects

Normal GOF Test on Detects Only

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Detected Data Not Normal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Detected Data Not Normal at 5% Significance Level

Detected Data Not Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs

Mean Standard Error of Mean

SD 95% KM (BCA) UCL



2476

2477

2478

2479

2480

2481

2482

2483

2484

2485

2486

2487

2488

2489

2490

2491

2492

2493

2494

2495

2496

2497

2498

2499

2500

2501

2502

2503

2504

2505

2506

2507

2508

2509

2510

2511

2512

2513

2514

2515

2516

2517

2518

2519

2520

2521

2522

2523

2524

2525

2526

2527

2528

2529

2530
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      0.615       0.619

      0.604       1.098

      0.796       0.989

      1.256       1.781

      0.515

      0.763

      0.189

      0.254

      0.817       0.669

      0.753       0.92

     19.62      16.05

      0.615       0.753

      0.343      15.1

      7.329       6.927

      0.764       0.808

     0.01       0.345

      2.39      0.0617

      0.658       1.909

      0.427       0.399

      0.807       0.863

     18.81      17.58

      0.345       0.546

     0.0386

      9.086       8.632

      0.667       0.702

      0.956

      0.859

      0.136

      0.256

      0.362     -2.043

      0.65       1.396

      0.6       0.597

      0.69       1.127

      0.902

    -2.018       0.94

   95% KM (t) UCL    95% KM (Percentile Bootstrap) UCL

   95% KM (z) UCL    95% KM Bootstrap t UCL

90% KM Chebyshev UCL 95% KM Chebyshev UCL

97.5% KM Chebyshev UCL 99% KM Chebyshev UCL

Gamma GOF Tests on Detected Observations Only

A-D Test Statistic Anderson-Darling GOF Test

5% A-D Critical Value Detected data appear Gamma Distributed at 5% Significance Level

K-S Test Statistic Kolmogrov-Smirnoff GOF

5% K-S Critical Value Detected data appear Gamma Distributed at 5% Significance Level

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Gamma Kaplan-Meier (KM) Statistics

k hat (KM) nu hat (KM)

Approximate Chi Square Value (15.10, α) Adjusted Chi Square Value (15.10, β)

95% Gamma Approximate KM-UCL (use when n>=50) 95% Gamma Adjusted KM-UCL (use when n<50)

Gamma ROS Statistics using Imputed  Non-Detects

GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1

For such situations, GROS method tends to yield inflated values of UCLs and BTVs

For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates

Minimum Mean

Maximum Median

SD CV

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Adjusted Level of Significance (β)

Approximate Chi Square Value (17.58, α) Adjusted Chi Square Value (17.58, β)

95% Gamma Approximate UCL (use when n>=50) 95% Gamma Adjusted UCL (use when n<50)

Lognormal GOF Test on Detected Observations Only

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Detected Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Detected Data appear Lognormal at 5% Significance Level

Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects

Mean in Original Scale Mean in Log Scale

SD in Original Scale SD in Log Scale

   95% t UCL (assumes normality of ROS data)    95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL    95% Bootstrap t UCL

   95% H-UCL (Log ROS)

UCLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distributed

KM Mean (logged)    95% H-UCL (KM -Log)
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      1.402       3.184

      0.34

      0.391     -1.797

      0.639       1.356

      0.625       1.044

      0.624       0.702

      0.808

     22      21

     16       6

     16       5

     0.0128      0.0381

      3.14       0.45

      0.774      27.27%

      0.565       0.88

      0.253       1.556

      2.389       5.189

    -1.531       1.509

      0.623

      0.887

      0.364

      0.222

      0.433       0.168

      0.76       0.753

      0.721       0.725

      0.709       1.344

      0.936       1.164

      1.48       2.102

      0.544

      0.784

      0.199

KM SD (logged)    95% Critical H Value (KM-Log)

KM Standard Error of Mean (logged)

DL/2 Statistics

DL/2 Normal DL/2 Log-Transformed

Mean in Original Scale Mean in Log Scale

SD in Original Scale SD in Log Scale

   95% t UCL (Assumes normality)    95% H-Stat UCL

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics

Detected Data appear Gamma Distributed at 5% Significance Level

Suggested UCL to Use

95% KM (BCA) UCL 95% GROS Adjusted Gamma UCL

95% Adjusted Gamma KM-UCL

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

Pyrene

General Statistics

Total Number of Observations Number of Distinct Observations

Number of Detects Number of Non-Detects

Number of Distinct Detects Number of Distinct Non-Detects

Minimum Detect Minimum Non-Detect

Maximum Detect Maximum Non-Detect

Variance Detects Percent Non-Detects

Mean Detects SD Detects

Median Detects CV Detects

Skewness Detects Kurtosis Detects

Mean of Logged Detects SD of Logged Detects

Normal GOF Test on Detects Only

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Detected Data Not Normal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Detected Data Not Normal at 5% Significance Level

Detected Data Not Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs

Mean Standard Error of Mean

SD    95% KM (BCA) UCL

   95% KM (t) UCL    95% KM (Percentile Bootstrap) UCL

   95% KM (z) UCL    95% KM Bootstrap t UCL

90% KM Chebyshev UCL 95% KM Chebyshev UCL

97.5% KM Chebyshev UCL 99% KM Chebyshev UCL

Gamma GOF Tests on Detected Observations Only

A-D Test Statistic Anderson-Darling GOF Test

5% A-D Critical Value Detected data appear Gamma Distributed at 5% Significance Level

K-S Test Statistic Kolmogrov-Smirnoff GOF
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      0.225

      0.637       0.559

      0.887       1.011

     20.39      17.9

      0.565       0.756

      0.324      14.26

      6.749       6.366

      0.914       0.969

     0.01       0.417

      3.14      0.0899

      0.784       1.877

      0.46       0.428

      0.907       0.976

     20.25      18.83

      0.417       0.638

     0.0386

      9.99       9.511

      0.787       0.826

      0.971

      0.887

      0.128

      0.222

      0.426     -2.004

      0.78       1.569

      0.712       0.7

      0.83       1.324

      1.506

    -2.016       1.643

      1.603       3.511

      0.374

      0.45     -1.759

      0.769       1.458

      0.733       1.411

5% K-S Critical Value Detected data appear Gamma Distributed at 5% Significance Level

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Gamma Kaplan-Meier (KM) Statistics

k hat (KM) nu hat (KM)

Approximate Chi Square Value (14.26, α) Adjusted Chi Square Value (14.26, β)

95% Gamma Approximate KM-UCL (use when n>=50) 95% Gamma Adjusted KM-UCL (use when n<50)

Gamma ROS Statistics using Imputed  Non-Detects

GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1

For such situations, GROS method tends to yield inflated values of UCLs and BTVs

For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates

Minimum Mean

Maximum Median

SD CV

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Adjusted Level of Significance (β)

Approximate Chi Square Value (18.83, α) Adjusted Chi Square Value (18.83, β)

95% Gamma Approximate UCL (use when n>=50) 95% Gamma Adjusted UCL (use when n<50)

Lognormal GOF Test on Detected Observations Only

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Detected Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Detected Data appear Lognormal at 5% Significance Level

Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects

Mean in Original Scale Mean in Log Scale

SD in Original Scale SD in Log Scale

   95% t UCL (assumes normality of ROS data)    95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL    95% Bootstrap t UCL

   95% H-UCL (Log ROS)

UCLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distributed

KM Mean (logged)    95% H-UCL (KM -Log)

KM SD (logged)    95% Critical H Value (KM-Log)

KM Standard Error of Mean (logged)

DL/2 Statistics

DL/2 Normal DL/2 Log-Transformed

Mean in Original Scale Mean in Log Scale

SD in Original Scale SD in Log Scale

   95% t UCL (Assumes normality)    95% H-Stat UCL

DL/2 is not a recommended method, provided for comparisons and historical reasons
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      1.164       0.826

      0.969

     22      20

     10      12

     10      10

      0.44       1.07

      1       1.43

     0.0301      54.55%

      0.788       0.173

      0.815       0.22

    -0.813       0.4

    -0.264       0.25

      0.948

      0.842

      0.15

      0.28

      0.788      0.0548

      0.164       0.864

      0.882       0.871

      0.878       0.874

      0.952       1.027

      1.13       1.334

      0.365

      0.725

      0.178

      0.266

     19.66      13.83

     0.0401      0.057

   393.1    276.5

      0.788       0.212

Nonparametric Distribution Free UCL Statistics

Detected Data appear Gamma Distributed at 5% Significance Level

Suggested UCL to Use

95% KM (Chebyshev) UCL 95% GROS Adjusted Gamma UCL

95% Adjusted Gamma KM-UCL

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

Selenium

General Statistics

Total Number of Observations Number of Distinct Observations

Number of Detects Number of Non-Detects

Number of Distinct Detects Number of Distinct Non-Detects

Minimum Detect Minimum Non-Detect

Maximum Detect Maximum Non-Detect

Variance Detects Percent Non-Detects

Mean Detects SD Detects

Median Detects CV Detects

Skewness Detects Kurtosis Detects

Mean of Logged Detects SD of Logged Detects

Normal GOF Test on Detects Only

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Detected Data appear Normal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Detected Data appear Normal at 5% Significance Level

Detected Data appear Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs

Mean Standard Error of Mean

SD    95% KM (BCA) UCL

95% KM (t) UCL 95% KM (Percentile Bootstrap) UCL

   95% KM (z) UCL    95% KM Bootstrap t UCL

90% KM Chebyshev UCL 95% KM Chebyshev UCL

97.5% KM Chebyshev UCL 99% KM Chebyshev UCL

Gamma GOF Tests on Detected Observations Only

A-D Test Statistic Anderson-Darling GOF Test

5% A-D Critical Value Detected data appear Gamma Distributed at 5% Significance Level

K-S Test Statistic Kolmogrov-Smirnoff GOF

5% K-S Critical Value Detected data appear Gamma Distributed at 5% Significance Level

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)
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     22.95   1010

   937    931.8

      0.849       0.854

      0.44       0.783

      1       0.779

      0.12       0.153

     39.29      33.96

     0.0199      0.0231

  1729   1494

      0.783       0.134

     0.0386

  1405   1399

      0.833       0.837

      0.892

      0.842

      0.184

      0.28

      0.778     -0.264

      0.121       0.172

      0.823       0.821

      0.816       0.819

      0.833

    -0.264       0.867

      0.237       1.797

     0.0789

      0.68     -0.409

      0.156       0.22

      0.737       0.741

      0.882       0.871

Gamma Kaplan-Meier (KM) Statistics

k hat (KM) nu hat (KM)

Approximate Chi Square Value (N/A, α) Adjusted Chi Square Value (N/A, β)

   95% Gamma Approximate KM-UCL (use when n>=50)    95% Gamma Adjusted KM-UCL (use when n<50)

Gamma ROS Statistics using Imputed  Non-Detects

GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1

For such situations, GROS method tends to yield inflated values of UCLs and BTVs

For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates

Minimum Mean

Maximum Median

SD CV

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Adjusted Level of Significance (β)

Approximate Chi Square Value (N/A, α) Adjusted Chi Square Value (N/A, β)

   95% Gamma Approximate UCL (use when n>=50)    95% Gamma Adjusted UCL (use when n<50)

Lognormal GOF Test on Detected Observations Only

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Detected Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Detected Data appear Lognormal at 5% Significance Level

Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects

Mean in Original Scale Mean in Log Scale

SD in Original Scale SD in Log Scale

   95% t UCL (assumes normality of ROS data)    95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL    95% Bootstrap t UCL

   95% H-UCL (Log ROS)

UCLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distributed

KM Mean (logged)    95% H-UCL (KM -Log)

KM SD (logged)    95% Critical H Value (KM-Log)

KM Standard Error of Mean (logged)

DL/2 Statistics

DL/2 Normal DL/2 Log-Transformed

Mean in Original Scale Mean in Log Scale

SD in Original Scale SD in Log Scale

   95% t UCL (Assumes normality)    95% H-Stat UCL

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics

Detected Data appear Normal Distributed at 5% Significance Level

Suggested UCL to Use

95% KM (t) UCL 95% KM (Percentile Bootstrap) UCL

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.
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     22      21

     11      11

     11      10

   160      48.4

  1100    287

 81630      50%

   380.1    285.7

   320       0.752

      1.798       3.605

      5.732       0.653

      0.786

      0.85

      0.221

      0.267

   220.7      56.5

   251.5    326.2

   317.9    317.5

   313.6    361

   390.2    466.9

   573.5    782.8

      0.569

      0.736

      0.215

      0.258

      2.549       1.914

   149.1    198.5

     56.08      42.12

   380.1    274.7

      0.77      33.88

     21.57      20.84

   346.6    358.8

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

Sodium

General Statistics

Total Number of Observations Number of Distinct Observations

Number of Detects Number of Non-Detects

Number of Distinct Detects Number of Distinct Non-Detects

Minimum Detect Minimum Non-Detect

Maximum Detect Maximum Non-Detect

Variance Detects Percent Non-Detects

Mean Detects SD Detects

Median Detects CV Detects

Skewness Detects Kurtosis Detects

Mean of Logged Detects SD of Logged Detects

Normal GOF Test on Detects Only

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Detected Data Not Normal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Detected Data appear Normal at 5% Significance Level

Detected Data appear Approximate Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs

Mean Standard Error of Mean

SD    95% KM (BCA) UCL

95% KM (t) UCL 95% KM (Percentile Bootstrap) UCL

   95% KM (z) UCL    95% KM Bootstrap t UCL

90% KM Chebyshev UCL 95% KM Chebyshev UCL

97.5% KM Chebyshev UCL 99% KM Chebyshev UCL

Gamma GOF Tests on Detected Observations Only

A-D Test Statistic Anderson-Darling GOF Test

5% A-D Critical Value Detected data appear Gamma Distributed at 5% Significance Level

K-S Test Statistic Kolmogrov-Smirnoff GOF

5% K-S Critical Value Detected data appear Gamma Distributed at 5% Significance Level

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Gamma Kaplan-Meier (KM) Statistics

k hat (KM) nu hat (KM)

Approximate Chi Square Value (33.88, α) Adjusted Chi Square Value (33.88, β)

   95% Gamma Approximate KM-UCL (use when n>=50)    95% Gamma Adjusted KM-UCL (use when n<50)

Gamma ROS Statistics using Imputed  Non-Detects

GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1

For such situations, GROS method tends to yield inflated values of UCLs and BTVs

For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates
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     0.01    190.1

  1100      80.01

   277       1.457

      0.162       0.17

  1172   1115

      7.137       7.497

   190.1    460.4

     0.0386

      2.447       2.237

   582.2    636.9

      0.89

      0.85

      0.201

      0.267

   223.4       4.951

   254.4       0.934

   316.7    314.6

   343.8    388

   363.2

      4.872    381

      1.004       2.589

      0.231

   223.1       4.872

   256.1       1.075

   317.1    437.3

   317.9    317.5

     22      21

      9      13

      9      12

     0.0535     0.0034

Minimum Mean

Maximum Median

SD CV

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Adjusted Level of Significance (β)

Approximate Chi Square Value (7.50, α) Adjusted Chi Square Value (7.50, β)

   95% Gamma Approximate UCL (use when n>=50)    95% Gamma Adjusted UCL (use when n<50)

Lognormal GOF Test on Detected Observations Only

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Detected Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Detected Data appear Lognormal at 5% Significance Level

Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects

Mean in Original Scale Mean in Log Scale

SD in Original Scale SD in Log Scale

   95% t UCL (assumes normality of ROS data)    95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL    95% Bootstrap t UCL

   95% H-UCL (Log ROS)

UCLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distributed

KM Mean (logged)    95% H-UCL (KM -Log)

KM SD (logged)    95% Critical H Value (KM-Log)

KM Standard Error of Mean (logged)

DL/2 Statistics

DL/2 Normal DL/2 Log-Transformed

Mean in Original Scale Mean in Log Scale

SD in Original Scale SD in Log Scale

   95% t UCL (Assumes normality)    95% H-Stat UCL

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics

Detected Data appear Approximate Normal Distributed at 5% Significance Level

Suggested UCL to Use

95% KM (t) UCL 95% KM (Percentile Bootstrap) UCL

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

Uranium-235/236

General Statistics

Total Number of Observations Number of Distinct Observations

Number of Detects Number of Non-Detects

Number of Distinct Detects Number of Distinct Non-Detects

Minimum Detect Minimum Non-Detect
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2873

2874

2875
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2877

2878

2879

2880

2881

2882

2883

2884

2885

2886

2887

2888

2889

2890

2891

2892

2893

2894

2895

2896

2897

2898

2899

2900

2901

2902

2903

2904

2905

2906

2907

2908

2909

2910

2911

2912

2913

2914

2915
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     0.0952      0.0591

1.4534E-4      59.09%

     0.0726      0.0121

     0.0714       0.166

      0.595       0.909

    -2.635       0.164

      0.934

      0.829

      0.232

      0.295

     0.0319     0.00789

     0.0348      0.0483

     0.0455      0.0467

     0.0449      0.0448

     0.0556      0.0663

     0.0812       0.11

      0.37

      0.721

      0.209

      0.279

     41.72      27.89

    0.00174     0.0026

   751    502

     0.0726      0.0138

      0.841      36.99

     24.07      23.29

     0.049      0.0507

     0.0328      0.053

     0.0952      0.0401

     0.0184       0.347

      9.718       8.424

    0.00545     0.00629

   427.6    370.6

     0.053      0.0183

     0.0386

   327    324

     0.0601      0.0606

Maximum Detect Maximum Non-Detect

Variance Detects Percent Non-Detects

Mean Detects SD Detects

Median Detects CV Detects

Skewness Detects Kurtosis Detects

Mean of Logged Detects SD of Logged Detects

Normal GOF Test on Detects Only

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Detected Data appear Normal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Detected Data appear Normal at 5% Significance Level

Detected Data appear Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs

Mean Standard Error of Mean

SD    95% KM (BCA) UCL

95% KM (t) UCL 95% KM (Percentile Bootstrap) UCL

   95% KM (z) UCL    95% KM Bootstrap t UCL

90% KM Chebyshev UCL 95% KM Chebyshev UCL

97.5% KM Chebyshev UCL 99% KM Chebyshev UCL

Gamma GOF Tests on Detected Observations Only

A-D Test Statistic Anderson-Darling GOF Test

5% A-D Critical Value Detected data appear Gamma Distributed at 5% Significance Level

K-S Test Statistic Kolmogrov-Smirnoff GOF

5% K-S Critical Value Detected data appear Gamma Distributed at 5% Significance Level

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Gamma Kaplan-Meier (KM) Statistics

k hat (KM) nu hat (KM)

Approximate Chi Square Value (36.99, α) Adjusted Chi Square Value (36.99, β)

   95% Gamma Approximate KM-UCL (use when n>=50)    95% Gamma Adjusted KM-UCL (use when n<50)

Gamma ROS Statistics using Imputed  Non-Detects

GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1

For such situations, GROS method tends to yield inflated values of UCLs and BTVs

For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates

Minimum Mean

Maximum Median

SD CV

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Adjusted Level of Significance (β)

Approximate Chi Square Value (370.64, α) Adjusted Chi Square Value (370.64, β)

   95% Gamma Approximate UCL (use when n>=50)    95% Gamma Adjusted UCL (use when n<50)
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      0.948

      0.829

      0.203

      0.295

     0.0559     -2.92

     0.0161       0.265

     0.0618      0.0615

     0.0628      0.0628

     0.062

    -4.427       0.111

      1.503       3.348

      0.342

     0.0389     -3.674

     0.0304       1.088

     0.05      0.0871

     0.0455      0.0467

     22      22

      0

     13.1      48.4

   191      28.9

     47.32      10.09

      0.978       2.139

      0.671

      0.911

      0.346

      0.189

Lognormal GOF Test on Detected Observations Only

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Detected Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Detected Data appear Lognormal at 5% Significance Level

Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects

Mean in Original Scale Mean in Log Scale

SD in Original Scale SD in Log Scale

   95% t UCL (assumes normality of ROS data)    95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL    95% Bootstrap t UCL

   95% H-UCL (Log ROS)

UCLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distributed

KM Mean (logged)    95% H-UCL (KM -Log)

KM SD (logged)    95% Critical H Value (KM-Log)

KM Standard Error of Mean (logged)

DL/2 Statistics

DL/2 Normal DL/2 Log-Transformed

Mean in Original Scale Mean in Log Scale

SD in Original Scale SD in Log Scale

   95% t UCL (Assumes normality)    95% H-Stat UCL

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics

Detected Data appear Normal Distributed at 5% Significance Level

Suggested UCL to Use

95% KM (t) UCL 95% KM (Percentile Bootstrap) UCL

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

Zinc

General Statistics

Total Number of Observations Number of Distinct Observations

Number of Missing Observations

Minimum Mean

Maximum Median

SD Std. Error of Mean

Coefficient of Variation Skewness

Normal GOF Test

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Data Not Normal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Data Not Normal at 5% Significance Level

Data Not Normal at 5% Significance Level
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2983

2984
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2986

2987

2988

2989
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2991

2992

2993

2994

2995

2996

2997

2998

2999

3000

3001

3002

3003

3004

3005

3006

3007

3008

3009

3010

3011

3012

3013

3014

3015

3016

3017

3018

3019
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3021
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3023

3024

3025
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     65.77      69.92

     66.53

      1.778

      0.757

      0.302

      0.188

      1.808       1.591

     26.78      30.42

     79.54      70.02

     48.4      38.37

     51.76

     0.0386      50.59

     65.48      67

      0.879

      0.911

      0.254

      0.189

      2.573       3.578

      5.252       0.724

     66.16      68.66

     79      93.34

   121.5

     65      65.77

     64.44      81.93

     74.09      66.13

     69.2

     78.67      92.38

   111.4    148.8

     92.38

Assuming Normal Distribution

   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL    95% Adjusted-CLT UCL (Chen-1995)

   95% Modified-t UCL (Johnson-1978)

Gamma GOF Test

A-D Test Statistic Anderson-Darling Gamma GOF Test

5% A-D Critical Value Data Not Gamma Distributed at 5% Significance Level

K-S Test Statistic Kolmogrov-Smirnoff Gamma GOF Test

5% K-S Critical Value Data Not Gamma Distributed at 5% Significance Level

Data Not Gamma Distributed at 5% Significance Level

Gamma Statistics

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Approximate Chi Square Value (0.05)

Adjusted Level of Significance Adjusted Chi Square Value

Assuming Gamma Distribution

   95% Approximate Gamma UCL (use when n>=50))    95% Adjusted Gamma UCL (use when n<50)

Lognormal GOF Test

Shapiro Wilk Test Statistic Shapiro Wilk Lognormal GOF Test

5% Shapiro Wilk Critical Value Data Not Lognormal at 5% Significance Level

Lilliefors Test Statistic Lilliefors Lognormal GOF Test

5% Lilliefors Critical Value Data Not Lognormal at 5% Significance Level

Data Not Lognormal at 5% Significance Level

Lognormal Statistics

Minimum of Logged Data Mean of logged Data

Maximum of Logged Data SD of logged Data

Assuming Lognormal Distribution

   95% H-UCL    90% Chebyshev (MVUE) UCL

   95% Chebyshev (MVUE) UCL  97.5% Chebyshev (MVUE) UCL

   99% Chebyshev (MVUE) UCL

Nonparametric Distribution Free UCL Statistics

Data do not follow a Discernible Distribution (0.05)

Nonparametric Distribution Free UCLs

   95% CLT UCL    95% Jackknife UCL

   95% Standard Bootstrap UCL    95% Bootstrap-t UCL

   95% Hall's Bootstrap UCL    95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL

   90% Chebyshev(Mean, Sd) UCL    95% Chebyshev(Mean, Sd) UCL

 97.5% Chebyshev(Mean, Sd) UCL    99% Chebyshev(Mean, Sd) UCL

Suggested UCL to Use

95% Chebyshev (Mean, Sd) UCL

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.
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These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

For additional insight the user may want to consult a statistician.
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     46      34

      9      37

      9      25

     0.0243      0.0363

      0.399       0.48

     0.021      80.43%

      0.137       0.145

     0.0696       1.058

      1.488       0.522

    -2.411       0.939

      0.696

      0.829

      0.34

      0.295

     0.0626      0.0178

     0.0898       0.102

     0.0925      0.0955

     0.0918       0.14

      0.116       0.14

      0.174       0.239

      0.814

      0.738

      0.309

      0.285

      1.32       0.954

      0.104       0.144

     23.76      17.18

      0.137       0.14

      0.486      44.73

     30.39      30.01

     0.0922      0.0934

UCL Statistics for Data Sets with Non-Detects

User Selected Options

Date/Time of Computation   2/5/2015 11:05:18 AM

From File   ProUCLinput_LWTL_0-10.xls

Full Precision   OFF

Confidence Coefficient   95%

Number of Bootstrap Operations   2000

Acenaphthene

General Statistics

Total Number of Observations Number of Distinct Observations

Number of Detects Number of Non-Detects

Number of Distinct Detects Number of Distinct Non-Detects

Minimum Detect Minimum Non-Detect

Maximum Detect Maximum Non-Detect

Variance Detects Percent Non-Detects

Mean Detects SD Detects

Median Detects CV Detects

Skewness Detects Kurtosis Detects

Mean of Logged Detects SD of Logged Detects

Normal GOF Test on Detects Only

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Detected Data Not Normal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Detected Data Not Normal at 5% Significance Level

Detected Data Not Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs

Mean Standard Error of Mean

SD    95% KM (BCA) UCL

95% KM (t) UCL 95% KM (Percentile Bootstrap) UCL

   95% KM (z) UCL    95% KM Bootstrap t UCL

90% KM Chebyshev UCL 95% KM Chebyshev UCL

97.5% KM Chebyshev UCL 99% KM Chebyshev UCL

Gamma GOF Tests on Detected Observations Only

A-D Test Statistic Anderson-Darling GOF Test

5% A-D Critical Value Detected Data Not Gamma Distributed at 5% Significance Level

K-S Test Statistic Kolmogrov-Smirnoff GOF

5% K-S Critical Value Detected Data Not Gamma Distributed at 5% Significance Level

Detected Data Not Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Gamma Kaplan-Meier (KM) Statistics

k hat (KM) nu hat (KM)

Approximate Chi Square Value (44.73, α) Adjusted Chi Square Value (44.73, β)

   95% Gamma Approximate KM-UCL (use when n>=50)    95% Gamma Adjusted KM-UCL (use when n<50)
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     0.01      0.0424

      0.399      0.01

     0.0794       1.874

      0.817       0.778

     0.0519      0.0545

     75.13      71.57

     0.0424      0.048

     0.0448

     53.09      52.57

     0.0571      0.0577

      0.893

      0.829

      0.26

      0.295

     0.0498     -3.437

     0.0765       0.786

     0.0688      0.0684

     0.0787       0.107

     0.0561

    -3.219      0.0692

      0.78       2.106

      0.166

      0.137     -2.397

     0.099       1.037

      0.161       0.225

     0.0925      0.0955

Gamma ROS Statistics using Imputed  Non-Detects

GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1

For such situations, GROS method tends to yield inflated values of UCLs and BTVs

For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates

Minimum Mean

Maximum Median

SD CV

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Adjusted Level of Significance (β)

Approximate Chi Square Value (71.57, α) Adjusted Chi Square Value (71.57, β)

   95% Gamma Approximate UCL (use when n>=50)    95% Gamma Adjusted UCL (use when n<50)

Lognormal GOF Test on Detected Observations Only

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Detected Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Detected Data appear Lognormal at 5% Significance Level

Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects

Mean in Original Scale Mean in Log Scale

SD in Original Scale SD in Log Scale

   95% t UCL (assumes normality of ROS data)    95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL    95% Bootstrap t UCL

   95% H-UCL (Log ROS)

UCLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distributed

KM Mean (logged)    95% H-UCL (KM -Log)

KM SD (logged)    95% Critical H Value (KM-Log)

KM Standard Error of Mean (logged)

DL/2 Statistics

DL/2 Normal DL/2 Log-Transformed

Mean in Original Scale Mean in Log Scale

SD in Original Scale SD in Log Scale

   95% t UCL (Assumes normality)    95% H-Stat UCL

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics

Detected Data appear Lognormal Distributed at 5% Significance Level

Suggested UCL to Use

95% KM (t) UCL 95% KM (% Bootstrap) UCL

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

Acetone
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     38      31

      6      32

      6      25

    0.00457     0.00515

      0.148      0.031

    0.00311      84.21%

     0.0348      0.0558

     0.0133       1.604

      2.384       5.745

    -4.111       1.209

      0.6

      0.788

      0.422

      0.362

     0.0101     0.00415

     0.0231      0.018

     0.0171      0.0177

     0.017      0.0343

     0.0226      0.0282

     0.0361      0.0514

      0.705

      0.72

      0.325

      0.343

      0.79       0.506

     0.044      0.0687

      9.48       6.073

     0.0348      0.0489

      0.193      14.69

      7.044       6.825

     0.0211      0.0218

    0.00457      0.0139

      0.148      0.01

     0.0225       1.614

      2.133       1.982

General Statistics

Total Number of Observations Number of Distinct Observations

Number of Detects Number of Non-Detects

Number of Distinct Detects Number of Distinct Non-Detects

Minimum Detect Minimum Non-Detect

Maximum Detect Maximum Non-Detect

Variance Detects Percent Non-Detects

Mean Detects SD Detects

Median Detects CV Detects

Skewness Detects Kurtosis Detects

Mean of Logged Detects SD of Logged Detects

Normal GOF Test on Detects Only

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Detected Data Not Normal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Detected Data Not Normal at 5% Significance Level

Detected Data Not Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs

Mean Standard Error of Mean

SD    95% KM (BCA) UCL

95% KM (t) UCL 95% KM (Percentile Bootstrap) UCL

   95% KM (z) UCL    95% KM Bootstrap t UCL

90% KM Chebyshev UCL 95% KM Chebyshev UCL

97.5% KM Chebyshev UCL 99% KM Chebyshev UCL

Gamma GOF Tests on Detected Observations Only

A-D Test Statistic Anderson-Darling GOF Test

5% A-D Critical Value Detected data appear Gamma Distributed at 5% Significance Level

K-S Test Statistic Kolmogrov-Smirnoff GOF

5% K-S Critical Value Detected data appear Gamma Distributed at 5% Significance Level

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Gamma Kaplan-Meier (KM) Statistics

k hat (KM) nu hat (KM)

Approximate Chi Square Value (14.69, α) Adjusted Chi Square Value (14.69, β)

95% Gamma Approximate KM-UCL (use when n>=50) 95% Gamma Adjusted KM-UCL (use when n<50)

Gamma ROS Statistics using Imputed  Non-Detects

GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1

For such situations, GROS method tends to yield inflated values of UCLs and BTVs

For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates

Minimum Mean

Maximum Median

SD CV

k hat (MLE) k star (bias corrected MLE)
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    0.00652     0.00702

   162.1    150.7

     0.0139     0.00988

     0.0434

   123.3    122.3

     0.017      0.0171

      0.898

      0.788

      0.233

      0.362

    0.00842     -5.501

     0.0236       0.85

     0.0149      0.0159

     0.0205      0.047

    0.00801

    -5.095     0.00977

      0.684       2.068

      0.14

     0.0123     -4.891

     0.0232       0.87

     0.0187      0.0151

     0.0171      0.0171

     0.0218

     46      45

      0

  1690   7195

 15500   6795

  3657    539.3

      0.508       0.542

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Adjusted Level of Significance (β)

Approximate Chi Square Value (150.67, α) Adjusted Chi Square Value (150.67, β)

95% Gamma Approximate UCL (use when n>=50) 95% Gamma Adjusted UCL (use when n<50)

Lognormal GOF Test on Detected Observations Only

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Detected Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Detected Data appear Lognormal at 5% Significance Level

Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects

Mean in Original Scale Mean in Log Scale

SD in Original Scale SD in Log Scale

   95% t UCL (assumes normality of ROS data)    95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL    95% Bootstrap t UCL

   95% H-UCL (Log ROS)

UCLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distributed

KM Mean (logged)    95% H-UCL (KM -Log)

KM SD (logged)    95% Critical H Value (KM-Log)

KM Standard Error of Mean (logged)

DL/2 Statistics

DL/2 Normal DL/2 Log-Transformed

Mean in Original Scale Mean in Log Scale

SD in Original Scale SD in Log Scale

   95% t UCL (Assumes normality)    95% H-Stat UCL

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics

Detected Data appear Gamma Distributed at 5% Significance Level

Suggested UCL to Use

95% KM (t) UCL 95% GROS Adjusted Gamma UCL

95% Adjusted Gamma KM-UCL

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

Aluminum

General Statistics

Total Number of Observations Number of Distinct Observations

Number of Missing Observations

Minimum Mean

Maximum Median

SD Std. Error of Mean

Coefficient of Variation Skewness



221

222

223

224

225

226

227

228

229

230

231

232

233

234

235

236

237

238

239

240

241

242

243

244

245

246

247

248

249

250

251

252

253

254

255

256

257

258

259

260

261

262

263

264

265

266

267

268

269

270

271

272

273

274

275
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      0.945

      0.945

     0.077

      0.131

  8101   8128

  8108

      0.299

      0.754

     0.0716

      0.131

      3.641       3.418

  1976   2105

   334.9    314.4

  7195   3892

   274.3

     0.0448    273.1

  8246   8283

      0.951

      0.945

      0.101

      0.131

      7.432       8.738

      9.649       0.57

  8644   9262

 10150  11382

 13801

  8082   8101

  8067   8163

  8164   8105

  8096

Normal GOF Test

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Data Not Normal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Data appear Normal at 5% Significance Level

Data appear Approximate Normal at 5% Significance Level

Assuming Normal Distribution

   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL    95% Adjusted-CLT UCL (Chen-1995)

   95% Modified-t UCL (Johnson-1978)

Gamma GOF Test

A-D Test Statistic Anderson-Darling Gamma GOF Test

5% A-D Critical Value Detected data appear Gamma Distributed at 5% Significance Level

K-S Test Statistic Kolmogrov-Smirnoff Gamma GOF Test

5% K-S Critical Value Detected data appear Gamma Distributed at 5% Significance Level

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Approximate Chi Square Value (0.05)

Adjusted Level of Significance Adjusted Chi Square Value

Assuming Gamma Distribution

   95% Approximate Gamma UCL (use when n>=50))    95% Adjusted Gamma UCL (use when n<50)

Lognormal GOF Test

Shapiro Wilk Test Statistic Shapiro Wilk Lognormal GOF Test

5% Shapiro Wilk Critical Value Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic Lilliefors Lognormal GOF Test

5% Lilliefors Critical Value Data appear Lognormal at 5% Significance Level

Data appear Lognormal at 5% Significance Level

Lognormal Statistics

Minimum of Logged Data Mean of logged Data

Maximum of Logged Data SD of logged Data

Assuming Lognormal Distribution

   95% H-UCL    90% Chebyshev (MVUE) UCL

   95% Chebyshev (MVUE) UCL  97.5% Chebyshev (MVUE) UCL

   99% Chebyshev (MVUE) UCL

Nonparametric Distribution Free UCL Statistics

Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

   95% CLT UCL    95% Jackknife UCL

   95% Standard Bootstrap UCL    95% Bootstrap-t UCL

   95% Hall's Bootstrap UCL    95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL
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277

278

279

280

281

282

283

284

285

286

287

288

289

290

291

292

293

294

295

296

297

298

299

300

301

302

303

304

305

306

307

308

309

310

311

312

313

314

315

316

317

318

319

320

321

322

323

324

325

326

327

328

329

330

A B C D E F G H I J K L
  8813   9546

 10563  12560

  8101

     46      35

     15      31

     15      20

     0.0126      0.0363

      0.567       0.48

     0.0278      67.39%

      0.133       0.167

     0.064       1.257

      2.079       3.465

    -2.587       1.085

      0.672

      0.881

      0.304

      0.229

     0.0738      0.0178

      0.106       0.105

      0.104       0.102

      0.103       0.115

      0.127       0.151

      0.185       0.251

      0.668

      0.763

      0.18

      0.228

      1.015       0.856

      0.131       0.155

     30.44      25.68

      0.133       0.143

      0.482      44.31

   90% Chebyshev(Mean, Sd) UCL    95% Chebyshev(Mean, Sd) UCL

 97.5% Chebyshev(Mean, Sd) UCL    99% Chebyshev(Mean, Sd) UCL

Suggested UCL to Use

95% Student's-t UCL

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

For additional insight the user may want to consult a statistician.

Anthracene

General Statistics

Total Number of Observations Number of Distinct Observations

Number of Detects Number of Non-Detects

Number of Distinct Detects Number of Distinct Non-Detects

Minimum Detect Minimum Non-Detect

Maximum Detect Maximum Non-Detect

Variance Detects Percent Non-Detects

Mean Detects SD Detects

Median Detects CV Detects

Skewness Detects Kurtosis Detects

Mean of Logged Detects SD of Logged Detects

Normal GOF Test on Detects Only

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Detected Data Not Normal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Detected Data Not Normal at 5% Significance Level

Detected Data Not Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs

Mean Standard Error of Mean

SD    95% KM (BCA) UCL

95% KM (t) UCL 95% KM (Percentile Bootstrap) UCL

   95% KM (z) UCL    95% KM Bootstrap t UCL

90% KM Chebyshev UCL 95% KM Chebyshev UCL

97.5% KM Chebyshev UCL 99% KM Chebyshev UCL

Gamma GOF Tests on Detected Observations Only

A-D Test Statistic Anderson-Darling GOF Test

5% A-D Critical Value Detected data appear Gamma Distributed at 5% Significance Level

K-S Test Statistic Kolmogrov-Smirnoff GOF

5% K-S Critical Value Detected data appear Gamma Distributed at 5% Significance Level

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Gamma Kaplan-Meier (KM) Statistics

k hat (KM) nu hat (KM)



331

332

333
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337
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343

344

345

346

347

348

349

350

351

352

353

354

355

356

357

358

359

360

361

362

363

364

365

366

367

368

369

370

371

372

373

374

375

376

377

378

379

380

381

382

383

384

385

A B C D E F G H I J K L
     30.04      29.66

      0.109       0.11

     0.01      0.0625

      0.567      0.0159

      0.109       1.738

      0.773       0.737

     0.0809      0.0849

     71.08      67.78

     0.0625      0.0728

     0.0448

     49.83      49.33

     0.085      0.0859

      0.959

      0.881

      0.113

      0.229

     0.0678     -3.171

      0.105       0.847

     0.0939      0.0943

      0.104       0.14

     0.0791

    -3.153      0.0954

      0.971       2.296

      0.227

      0.142     -2.371

      0.115       1.045

      0.17       0.233

      0.104      0.0859

      0.11

Approximate Chi Square Value (44.31, α) Adjusted Chi Square Value (44.31, β)

95% Gamma Approximate KM-UCL (use when n>=50) 95% Gamma Adjusted KM-UCL (use when n<50)

Gamma ROS Statistics using Imputed  Non-Detects

GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1

For such situations, GROS method tends to yield inflated values of UCLs and BTVs

For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates

Minimum Mean

Maximum Median

SD CV

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Adjusted Level of Significance (β)

Approximate Chi Square Value (67.78, α) Adjusted Chi Square Value (67.78, β)

95% Gamma Approximate UCL (use when n>=50) 95% Gamma Adjusted UCL (use when n<50)

Lognormal GOF Test on Detected Observations Only

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Detected Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Detected Data appear Lognormal at 5% Significance Level

Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects

Mean in Original Scale Mean in Log Scale

SD in Original Scale SD in Log Scale

   95% t UCL (assumes normality of ROS data)    95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL    95% Bootstrap t UCL

   95% H-UCL (Log ROS)

UCLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distributed

KM Mean (logged)    95% H-UCL (KM -Log)

KM SD (logged)    95% Critical H Value (KM-Log)

KM Standard Error of Mean (logged)

DL/2 Statistics

DL/2 Normal DL/2 Log-Transformed

Mean in Original Scale Mean in Log Scale

SD in Original Scale SD in Log Scale

   95% t UCL (Assumes normality)    95% H-Stat UCL

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics

Detected Data appear Gamma Distributed at 5% Significance Level

Suggested UCL to Use

95% KM (t) UCL 95% GROS Adjusted Gamma UCL

95% Adjusted Gamma KM-UCL

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).
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387
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395
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400

401

402

403

404

405

406

407

408

409

410

411

412

413

414

415

416

417

418

419

420

421

422

423

424

425

426

427

428

429

430

431

432

433

434

435

436

437

438

439

440

A B C D E F G H I J K L

     46      37

      7      39

      6      31

     0.094      0.086

      0.945       1.6

     0.0933      84.78%

      0.3       0.305

      0.18       1.019

      2.041       4.111

    -1.532       0.807

      0.709

      0.803

      0.355

      0.335

      0.16      0.0364

      0.169       0.225

      0.221       0.222

      0.22       0.287

      0.269       0.319

      0.387       0.522

      0.66

      0.719

      0.325

      0.316

      1.676       1.053

      0.179       0.285

     23.46      14.74

      0.3       0.292

      0.899      82.67

     62.72      62.15

      0.211       0.213

     0.01      0.0699

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

Antimony

General Statistics

Total Number of Observations Number of Distinct Observations

Number of Detects Number of Non-Detects

Number of Distinct Detects Number of Distinct Non-Detects

Minimum Detect Minimum Non-Detect

Maximum Detect Maximum Non-Detect

Variance Detects Percent Non-Detects

Mean Detects SD Detects

Median Detects CV Detects

Skewness Detects Kurtosis Detects

Mean of Logged Detects SD of Logged Detects

Normal GOF Test on Detects Only

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Detected Data Not Normal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Detected Data Not Normal at 5% Significance Level

Detected Data Not Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs

Mean Standard Error of Mean

SD    95% KM (BCA) UCL

95% KM (t) UCL 95% KM (Percentile Bootstrap) UCL

   95% KM (z) UCL    95% KM Bootstrap t UCL

90% KM Chebyshev UCL 95% KM Chebyshev UCL

97.5% KM Chebyshev UCL 99% KM Chebyshev UCL

Gamma GOF Tests on Detected Observations Only

A-D Test Statistic Anderson-Darling GOF Test

5% A-D Critical Value Detected data appear Gamma Distributed at 5% Significance Level

K-S Test Statistic Kolmogrov-Smirnoff GOF

5% K-S Critical Value Detected Data Not Gamma Distributed at 5% Significance Level

Detected data follow Appr. Gamma Distribution at 5% Significance Level

Gamma Statistics on Detected Data Only

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Gamma Kaplan-Meier (KM) Statistics

k hat (KM) nu hat (KM)

Approximate Chi Square Value (82.67, α) Adjusted Chi Square Value (82.67, β)

95% Gamma Approximate KM-UCL (use when n>=50) 95% Gamma Adjusted KM-UCL (use when n<50)

Gamma ROS Statistics using Imputed  Non-Detects

GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1

For such situations, GROS method tends to yield inflated values of UCLs and BTVs

For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates

Minimum Mean
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452

453

454

455

456

457

458

459

460

461

462

463

464

465

466

467

468

469

470

471

472

473

474

475

476

477

478

479

480

481

482

483

484

485

486

487

488

489

490

491

492

493

494

495
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      0.945      0.0191

      0.153       2.188

      0.629       0.603

      0.111       0.116

     57.87      55.43

     0.0699      0.0901

     0.0448

     39.32      38.88

     0.0985      0.0997

      0.879

      0.803

      0.278

      0.335

      0.119     -2.358

      0.138       0.562

      0.153       0.156

      0.177       0.236

      0.13

    -2.055       0.174

      0.545       1.915

      0.136

      0.336     -1.449

      0.253       0.914

      0.399       0.483

      0.221      0.0997

      0.213

     46      34

     45       1

     33       1

      0.658       2.6

Maximum Median

SD CV

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Adjusted Level of Significance (β)

Approximate Chi Square Value (55.43, α) Adjusted Chi Square Value (55.43, β)

95% Gamma Approximate UCL (use when n>=50) 95% Gamma Adjusted UCL (use when n<50)

Lognormal GOF Test on Detected Observations Only

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Detected Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Detected Data appear Lognormal at 5% Significance Level

Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects

Mean in Original Scale Mean in Log Scale

SD in Original Scale SD in Log Scale

   95% t UCL (assumes normality of ROS data)    95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL    95% Bootstrap t UCL

   95% H-UCL (Log ROS)

UCLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distributed

KM Mean (logged)    95% H-UCL (KM -Log)

KM SD (logged)    95% Critical H Value (KM-Log)

KM Standard Error of Mean (logged)

DL/2 Statistics

DL/2 Normal DL/2 Log-Transformed

Mean in Original Scale Mean in Log Scale

SD in Original Scale SD in Log Scale

   95% t UCL (Assumes normality)    95% H-Stat UCL

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics

Detected Data appear Approximate Gamma Distributed at 5% Significance Level

Suggested UCL to Use

95% KM (t) UCL 95% GROS Adjusted Gamma UCL

95% Adjusted Gamma KM-UCL

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

Arsenic

General Statistics

Total Number of Observations Number of Distinct Observations

Number of Detects Number of Non-Detects

Number of Distinct Detects Number of Distinct Non-Detects

Minimum Detect Minimum Non-Detect
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503

504

505

506

507

508

509

510

511

512

513

514

515

516

517

518

519

520

521

522

523

524

525

526

527

528

529

530

531

532

533

534

535

536

537

538

539

540

541

542

543

544

545

546

547

548

549

550
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      5.25       2.6

      0.995       2.174%

      1.947       0.998

      1.8       0.512

      1.35       2.872

      0.544       0.506

      0.887

      0.945

      0.101

      0.132

      1.939       0.147

      0.981       2.181

      2.186       2.19

      2.181       2.214

      2.38       2.579

      2.856       3.4

      0.431

      0.753

     0.0845

      0.132

      4.258       3.989

      0.457       0.488

   383.2    359

      1.947       0.975

      3.909    359.6

   316.7    315.4

      2.202       2.211

      0.658       1.939

      5.25       1.8

      0.988       0.51

      4.332       4.064

      0.447       0.477

   398.6    373.9

      1.939       0.962

     0.0448

   330.1    328.8

      2.196       2.205

Maximum Detect Maximum Non-Detect

Variance Detects Percent Non-Detects

Mean Detects SD Detects

Median Detects CV Detects

Skewness Detects Kurtosis Detects

Mean of Logged Detects SD of Logged Detects

Normal GOF Test on Detects Only

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Detected Data Not Normal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Detected Data appear Normal at 5% Significance Level

Detected Data appear Approximate Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs

Mean Standard Error of Mean

SD    95% KM (BCA) UCL

95% KM (t) UCL 95% KM (Percentile Bootstrap) UCL

   95% KM (z) UCL    95% KM Bootstrap t UCL

90% KM Chebyshev UCL 95% KM Chebyshev UCL

97.5% KM Chebyshev UCL 99% KM Chebyshev UCL

Gamma GOF Tests on Detected Observations Only

A-D Test Statistic Anderson-Darling GOF Test

5% A-D Critical Value Detected data appear Gamma Distributed at 5% Significance Level

K-S Test Statistic Kolmogrov-Smirnoff GOF

5% K-S Critical Value Detected data appear Gamma Distributed at 5% Significance Level

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Gamma Kaplan-Meier (KM) Statistics

k hat (KM) nu hat (KM)

Approximate Chi Square Value (359.61, α) Adjusted Chi Square Value (359.61, β)

   95% Gamma Approximate KM-UCL (use when n>=50)    95% Gamma Adjusted KM-UCL (use when n<50)

Gamma ROS Statistics using Imputed  Non-Detects

GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1

For such situations, GROS method tends to yield inflated values of UCLs and BTVs

For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates

Minimum Mean

Maximum Median

SD CV

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Adjusted Level of Significance (β)

Approximate Chi Square Value (373.93, α) Adjusted Chi Square Value (373.93, β)

   95% Gamma Approximate UCL (use when n>=50)    95% Gamma Adjusted UCL (use when n<50)
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564

565

566
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569

570

571
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574
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577
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579

580

581

582

583

584
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586

587
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591

592

593

594

595

596

597

598

599

600

601

602

603

604

605
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      0.959

      0.945

     0.0935

      0.132

      1.937       0.541

      0.989       0.501

      2.182       2.184

      2.209       2.221

      2.242

      0.541       2.238

      0.499       1.883

     0.075

      1.933       0.538

      0.991       0.502

      2.178       2.238

      2.186       2.19

     46      44

      0

     24.5      99.92

   231      91.35

     46.67       6.882

      0.467       0.671

      0.951

      0.945

     0.0882

      0.131

Lognormal GOF Test on Detected Observations Only

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Detected Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Detected Data appear Lognormal at 5% Significance Level

Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects

Mean in Original Scale Mean in Log Scale

SD in Original Scale SD in Log Scale

   95% t UCL (assumes normality of ROS data)    95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL    95% Bootstrap t UCL

   95% H-UCL (Log ROS)

UCLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distributed

KM Mean (logged)    95% H-UCL (KM -Log)

KM SD (logged)    95% Critical H Value (KM-Log)

KM Standard Error of Mean (logged)

DL/2 Statistics

DL/2 Normal DL/2 Log-Transformed

Mean in Original Scale Mean in Log Scale

SD in Original Scale SD in Log Scale

   95% t UCL (Assumes normality)    95% H-Stat UCL

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics

Detected Data appear Approximate Normal Distributed at 5% Significance Level

Suggested UCL to Use

95% KM (t) UCL 95% KM (Percentile Bootstrap) UCL

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

Barium

General Statistics

Total Number of Observations Number of Distinct Observations

Number of Missing Observations

Minimum Mean

Maximum Median

SD Std. Error of Mean

Coefficient of Variation Skewness

Normal GOF Test

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Data appear Normal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Data appear Normal at 5% Significance Level

Data appear Normal at 5% Significance Level



606

607

608

609

610

611

612

613

614

615

616

617

618

619

620

621

622

623

624

625

626

627

628

629

630

631

632

633

634

635

636

637

638

639

640

641

642

643

644

645

646

647

648

649

650

651

652

653

654

655

656

657

658

659

660
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   111.5    112

   111.6

      0.462

      0.753

      0.107

      0.131

      4.253       3.99

     23.5      25.04

   391.2    367.1

     99.92      50.02

   323.7

     0.0448    322.3

   113.3    113.8

      0.939

      0.945

      0.141

      0.131

      3.199       4.482

      5.442       0.532

   118.5    126.7

   138.1    154

   185.1

   111.2    111.5

   110.9    112.1

   113.2    112

   112.1

   120.6    129.9

   142.9    168.4

   111.5

Assuming Normal Distribution

   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL    95% Adjusted-CLT UCL (Chen-1995)

   95% Modified-t UCL (Johnson-1978)

Gamma GOF Test

A-D Test Statistic Anderson-Darling Gamma GOF Test

5% A-D Critical Value Detected data appear Gamma Distributed at 5% Significance Level

K-S Test Statistic Kolmogrov-Smirnoff Gamma GOF Test

5% K-S Critical Value Detected data appear Gamma Distributed at 5% Significance Level

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Approximate Chi Square Value (0.05)

Adjusted Level of Significance Adjusted Chi Square Value

Assuming Gamma Distribution

   95% Approximate Gamma UCL (use when n>=50))    95% Adjusted Gamma UCL (use when n<50)

Lognormal GOF Test

Shapiro Wilk Test Statistic Shapiro Wilk Lognormal GOF Test

5% Shapiro Wilk Critical Value Data Not Lognormal at 5% Significance Level

Lilliefors Test Statistic Lilliefors Lognormal GOF Test

5% Lilliefors Critical Value Data Not Lognormal at 5% Significance Level

Data Not Lognormal at 5% Significance Level

Lognormal Statistics

Minimum of Logged Data Mean of logged Data

Maximum of Logged Data SD of logged Data

Assuming Lognormal Distribution

   95% H-UCL    90% Chebyshev (MVUE) UCL

   95% Chebyshev (MVUE) UCL  97.5% Chebyshev (MVUE) UCL

   99% Chebyshev (MVUE) UCL

Nonparametric Distribution Free UCL Statistics

Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

   95% CLT UCL    95% Jackknife UCL

   95% Standard Bootstrap UCL    95% Bootstrap-t UCL

   95% Hall's Bootstrap UCL    95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL

   90% Chebyshev(Mean, Sd) UCL    95% Chebyshev(Mean, Sd) UCL

 97.5% Chebyshev(Mean, Sd) UCL    99% Chebyshev(Mean, Sd) UCL

Suggested UCL to Use

95% Student's-t UCL

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.
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664
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667
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669

670
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672

673

674

675

676

677

678

679

680

681

682

683

684

685

686

687

688

689
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691

692

693

694

695

696
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698

699

700

701
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704
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707

708
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712

713

714

715
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     46      35

     15      31

     14      21

     0.0235      0.0363

      1.25       0.48

      0.114      67.39%

      0.295       0.337

      0.2       1.145

      2.255       4.674

    -1.679       0.99

      0.675

      0.881

      0.359

      0.229

      0.149      0.0368

      0.224       0.218

      0.211       0.211

      0.21       0.241

      0.26       0.31

      0.379       0.516

      0.635

      0.759

      0.239

      0.227

      1.232       1.03

      0.239       0.286

     36.96      30.9

      0.295       0.29

      0.445      40.91

     27.25      26.89

      0.224       0.227

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

For additional insight the user may want to consult a statistician.

Benzo(a)anthracene

General Statistics

Total Number of Observations Number of Distinct Observations

Number of Detects Number of Non-Detects

Number of Distinct Detects Number of Distinct Non-Detects

Minimum Detect Minimum Non-Detect

Maximum Detect Maximum Non-Detect

Variance Detects Percent Non-Detects

Mean Detects SD Detects

Median Detects CV Detects

Skewness Detects Kurtosis Detects

Mean of Logged Detects SD of Logged Detects

Normal GOF Test on Detects Only

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Detected Data Not Normal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Detected Data Not Normal at 5% Significance Level

Detected Data Not Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs

Mean Standard Error of Mean

SD    95% KM (BCA) UCL

95% KM (t) UCL 95% KM (Percentile Bootstrap) UCL

   95% KM (z) UCL    95% KM Bootstrap t UCL

90% KM Chebyshev UCL 95% KM Chebyshev UCL

97.5% KM Chebyshev UCL 99% KM Chebyshev UCL

Gamma GOF Tests on Detected Observations Only

A-D Test Statistic Anderson-Darling GOF Test

5% A-D Critical Value Detected data appear Gamma Distributed at 5% Significance Level

K-S Test Statistic Kolmogrov-Smirnoff GOF

5% K-S Critical Value Detected Data Not Gamma Distributed at 5% Significance Level

Detected data follow Appr. Gamma Distribution at 5% Significance Level

Gamma Statistics on Detected Data Only

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Gamma Kaplan-Meier (KM) Statistics

k hat (KM) nu hat (KM)

Approximate Chi Square Value (40.91, α) Adjusted Chi Square Value (40.91, β)

95% Gamma Approximate KM-UCL (use when n>=50) 95% Gamma Adjusted KM-UCL (use when n<50)

Gamma ROS Statistics using Imputed  Non-Detects

GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1

For such situations, GROS method tends to yield inflated values of UCLs and BTVs
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734
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742
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770
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     0.01       0.124

      1.25      0.01

      0.23       1.849

      0.54       0.519

      0.23       0.239

     49.67      47.77

      0.124       0.172

     0.0448

     32.9      32.5

      0.18       0.183

      0.963

      0.881

      0.181

      0.229

      0.139     -2.536

      0.221       0.962

      0.194       0.197

      0.223       0.271

      0.175

    -2.613       0.221

      1.159       2.502

      0.23

      0.191     -2.125

      0.214       1.072

      0.244       0.311

      0.211       0.183

      0.227

     46      35

     17      29

For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates

Minimum Mean

Maximum Median

SD CV

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Adjusted Level of Significance (β)

Approximate Chi Square Value (47.77, α) Adjusted Chi Square Value (47.77, β)

95% Gamma Approximate UCL (use when n>=50) 95% Gamma Adjusted UCL (use when n<50)

Lognormal GOF Test on Detected Observations Only

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Detected Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Detected Data appear Lognormal at 5% Significance Level

Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects

Mean in Original Scale Mean in Log Scale

SD in Original Scale SD in Log Scale

   95% t UCL (assumes normality of ROS data)    95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL    95% Bootstrap t UCL

   95% H-UCL (Log ROS)

UCLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distributed

KM Mean (logged)    95% H-UCL (KM -Log)

KM SD (logged)    95% Critical H Value (KM-Log)

KM Standard Error of Mean (logged)

DL/2 Statistics

DL/2 Normal DL/2 Log-Transformed

Mean in Original Scale Mean in Log Scale

SD in Original Scale SD in Log Scale

   95% t UCL (Assumes normality)    95% H-Stat UCL

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics

Detected Data appear Approximate Gamma Distributed at 5% Significance Level

Suggested UCL to Use

95% KM (t) UCL 95% GROS Adjusted Gamma UCL

95% Adjusted Gamma KM-UCL

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

Benzo(a)pyrene

General Statistics

Total Number of Observations Number of Distinct Observations

Number of Detects Number of Non-Detects
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823

824
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     17      19

     0.0167      0.0363

      1.08       0.48

     0.081      63.04%

      0.235       0.285

      0.151       1.212

      2.33       5.126

    -1.992       1.106

      0.672

      0.892

      0.333

      0.215

      0.134      0.0322

      0.196       0.191

      0.188       0.189

      0.187       0.208

      0.23       0.274

      0.335       0.454

      0.515

      0.765

      0.201

      0.215

      1.056       0.909

      0.222       0.258

     35.9      30.9

      0.235       0.246

      0.468      43.09

     29.04      28.66

      0.199       0.201

     0.01       0.117

      1.08      0.0318

      0.199       1.701

      0.65       0.622

      0.18       0.188

     59.81      57.25

      0.117       0.148

     0.0448

Number of Distinct Detects Number of Distinct Non-Detects

Minimum Detect Minimum Non-Detect

Maximum Detect Maximum Non-Detect

Variance Detects Percent Non-Detects

Mean Detects SD Detects

Median Detects CV Detects

Skewness Detects Kurtosis Detects

Mean of Logged Detects SD of Logged Detects

Normal GOF Test on Detects Only

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Detected Data Not Normal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Detected Data Not Normal at 5% Significance Level

Detected Data Not Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs

Mean Standard Error of Mean

SD    95% KM (BCA) UCL

95% KM (t) UCL 95% KM (Percentile Bootstrap) UCL

   95% KM (z) UCL    95% KM Bootstrap t UCL

90% KM Chebyshev UCL 95% KM Chebyshev UCL

97.5% KM Chebyshev UCL 99% KM Chebyshev UCL

Gamma GOF Tests on Detected Observations Only

A-D Test Statistic Anderson-Darling GOF Test

5% A-D Critical Value Detected data appear Gamma Distributed at 5% Significance Level

K-S Test Statistic Kolmogrov-Smirnoff GOF

5% K-S Critical Value Detected data appear Gamma Distributed at 5% Significance Level

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Gamma Kaplan-Meier (KM) Statistics

k hat (KM) nu hat (KM)

Approximate Chi Square Value (43.09, α) Adjusted Chi Square Value (43.09, β)

95% Gamma Approximate KM-UCL (use when n>=50) 95% Gamma Adjusted KM-UCL (use when n<50)

Gamma ROS Statistics using Imputed  Non-Detects

GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1

For such situations, GROS method tends to yield inflated values of UCLs and BTVs

For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates

Minimum Mean

Maximum Median

SD CV

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Adjusted Level of Significance (β)
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829
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839
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844
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     40.85      40.41

      0.164       0.166

      0.963

      0.892

      0.151

      0.215

      0.124     -2.662

      0.193       0.984

      0.171       0.174

      0.192       0.247

      0.159

    -2.726       0.208

      1.19       2.537

      0.239

      0.181     -2.145

      0.186       1.04

      0.227       0.29

      0.188       0.166

      0.201

     46      36

     18      28

     18      18

     0.02      0.0363

      2.94       0.48

      0.501      60.87%

      0.406       0.708

      0.211       1.745

      3.186      10.58

    -1.706       1.241

Approximate Chi Square Value (57.25, α) Adjusted Chi Square Value (57.25, β)

95% Gamma Approximate UCL (use when n>=50) 95% Gamma Adjusted UCL (use when n<50)

Lognormal GOF Test on Detected Observations Only

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Detected Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Detected Data appear Lognormal at 5% Significance Level

Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects

Mean in Original Scale Mean in Log Scale

SD in Original Scale SD in Log Scale

   95% t UCL (assumes normality of ROS data)    95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL    95% Bootstrap t UCL

   95% H-UCL (Log ROS)

UCLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distributed

KM Mean (logged)    95% H-UCL (KM -Log)

KM SD (logged)    95% Critical H Value (KM-Log)

KM Standard Error of Mean (logged)

DL/2 Statistics

DL/2 Normal DL/2 Log-Transformed

Mean in Original Scale Mean in Log Scale

SD in Original Scale SD in Log Scale

   95% t UCL (Assumes normality)    95% H-Stat UCL

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics

Detected Data appear Gamma Distributed at 5% Significance Level

Suggested UCL to Use

95% KM (t) UCL 95% GROS Adjusted Gamma UCL

95% Adjusted Gamma KM-UCL

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

Benzo(b)fluoranthene

General Statistics

Total Number of Observations Number of Distinct Observations

Number of Detects Number of Non-Detects

Number of Distinct Detects Number of Distinct Non-Detects

Minimum Detect Minimum Non-Detect

Maximum Detect Maximum Non-Detect

Variance Detects Percent Non-Detects

Mean Detects SD Detects

Median Detects CV Detects

Skewness Detects Kurtosis Detects

Mean of Logged Detects SD of Logged Detects
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882
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885

886
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888

889

890

891

892
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894

895

896

897

898

899

900
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903

904
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907

908

909
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913

914

915

916

917

918

919

920

921

922

923

924

925

926

927

928

929

930

931

932

933

934

935
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      0.522

      0.897

      0.362

      0.209

      0.215      0.0717

      0.463       0.344

      0.335       0.343

      0.333       0.543

      0.43       0.528

      0.663       0.928

      1.07

      0.778

      0.239

      0.211

      0.746       0.659

      0.544       0.616

     26.86      23.71

      0.406       0.5

      0.216      19.87

     10.76      10.54

      0.397       0.406

     0.01       0.188

      2.94      0.038

      0.474       2.516

      0.461       0.446

      0.408       0.423

     42.42      40.99

      0.188       0.282

     0.0448

     27.32      26.95

      0.283       0.286

      0.956

      0.897

      0.141

      0.209

Normal GOF Test on Detects Only

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Detected Data Not Normal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Detected Data Not Normal at 5% Significance Level

Detected Data Not Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs

Mean Standard Error of Mean

SD 95% KM (BCA) UCL

   95% KM (t) UCL    95% KM (Percentile Bootstrap) UCL

   95% KM (z) UCL    95% KM Bootstrap t UCL

90% KM Chebyshev UCL 95% KM Chebyshev UCL

97.5% KM Chebyshev UCL 99% KM Chebyshev UCL

Gamma GOF Tests on Detected Observations Only

A-D Test Statistic Anderson-Darling GOF Test

5% A-D Critical Value Detected Data Not Gamma Distributed at 5% Significance Level

K-S Test Statistic Kolmogrov-Smirnoff GOF

5% K-S Critical Value Detected Data Not Gamma Distributed at 5% Significance Level

Detected Data Not Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Gamma Kaplan-Meier (KM) Statistics

k hat (KM) nu hat (KM)

Approximate Chi Square Value (19.87, α) Adjusted Chi Square Value (19.87, β)

   95% Gamma Approximate KM-UCL (use when n>=50)    95% Gamma Adjusted KM-UCL (use when n<50)

Gamma ROS Statistics using Imputed  Non-Detects

GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1

For such situations, GROS method tends to yield inflated values of UCLs and BTVs

For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates

Minimum Mean

Maximum Median

SD CV

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Adjusted Level of Significance (β)

Approximate Chi Square Value (40.99, α) Adjusted Chi Square Value (40.99, β)

   95% Gamma Approximate UCL (use when n>=50)    95% Gamma Adjusted UCL (use when n<50)

Lognormal GOF Test on Detected Observations Only

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Detected Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Detected Data appear Lognormal at 5% Significance Level

Detected Data appear Lognormal at 5% Significance Level
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      0.202     -2.438

      0.467       1.115

      0.317       0.32

      0.392       0.674

      0.244

    -2.431       0.3

      1.227       2.58

      0.243

      0.251     -2.02

      0.457       1.13

      0.364       0.381

      0.344

     46      32

     15      31

     13      20

     0.0178      0.0363

      0.569       0.48

     0.0192      67.39%

      0.14       0.139

      0.11       0.988

      2.471       6.777

    -2.302       0.845

      0.704

      0.881

      0.304

      0.229

     0.089      0.0182

     0.0983       0.125

Lognormal ROS Statistics Using Imputed Non-Detects

Mean in Original Scale Mean in Log Scale

SD in Original Scale SD in Log Scale

   95% t UCL (assumes normality of ROS data)    95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL    95% Bootstrap t UCL

   95% H-UCL (Log ROS)

UCLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distributed

KM Mean (logged)    95% H-UCL (KM -Log)

KM SD (logged)    95% Critical H Value (KM-Log)

KM Standard Error of Mean (logged)

DL/2 Statistics

DL/2 Normal DL/2 Log-Transformed

Mean in Original Scale Mean in Log Scale

SD in Original Scale SD in Log Scale

   95% t UCL (Assumes normality)    95% H-Stat UCL

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics

Detected Data appear Lognormal Distributed at 5% Significance Level

Suggested UCL to Use

95% KM (BCA) UCL

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

Benzo(g,h,i)perylene

General Statistics

Total Number of Observations Number of Distinct Observations

Number of Detects Number of Non-Detects

Number of Distinct Detects Number of Distinct Non-Detects

Minimum Detect Minimum Non-Detect

Maximum Detect Maximum Non-Detect

Variance Detects Percent Non-Detects

Mean Detects SD Detects

Median Detects CV Detects

Skewness Detects Kurtosis Detects

Mean of Logged Detects SD of Logged Detects

Normal GOF Test on Detects Only

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Detected Data Not Normal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Detected Data Not Normal at 5% Significance Level

Detected Data Not Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs

Mean Standard Error of Mean

SD    95% KM (BCA) UCL
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      0.12       0.121

      0.119       0.137

      0.144       0.169

      0.203       0.271

      0.497

      0.752

      0.197

      0.225

      1.631       1.349

     0.0859       0.104

     48.93      40.48

      0.14       0.121

      0.819      75.38

     56.39      55.85

      0.119       0.12

     0.01      0.0742

      0.569      0.0445

     0.0967       1.304

      0.93       0.883

     0.0798      0.0839

     85.52      81.28

     0.0742      0.0789

     0.0448

     61.5      60.95

     0.098      0.0989

      0.97

      0.881

      0.151

      0.229

     0.0809     -2.826

     0.0908       0.726

      0.103       0.103

      0.116       0.123

     0.0963

    -2.839       0.118

95% KM (t) UCL 95% KM (Percentile Bootstrap) UCL

   95% KM (z) UCL    95% KM Bootstrap t UCL

90% KM Chebyshev UCL 95% KM Chebyshev UCL

97.5% KM Chebyshev UCL 99% KM Chebyshev UCL

Gamma GOF Tests on Detected Observations Only

A-D Test Statistic Anderson-Darling GOF Test

5% A-D Critical Value Detected data appear Gamma Distributed at 5% Significance Level

K-S Test Statistic Kolmogrov-Smirnoff GOF

5% K-S Critical Value Detected data appear Gamma Distributed at 5% Significance Level

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Gamma Kaplan-Meier (KM) Statistics

k hat (KM) nu hat (KM)

Approximate Chi Square Value (75.38, α) Adjusted Chi Square Value (75.38, β)

95% Gamma Approximate KM-UCL (use when n>=50) 95% Gamma Adjusted KM-UCL (use when n<50)

Gamma ROS Statistics using Imputed  Non-Detects

GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1

For such situations, GROS method tends to yield inflated values of UCLs and BTVs

For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates

Minimum Mean

Maximum Median

SD CV

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Adjusted Level of Significance (β)

Approximate Chi Square Value (81.28, α) Adjusted Chi Square Value (81.28, β)

95% Gamma Approximate UCL (use when n>=50) 95% Gamma Adjusted UCL (use when n<50)

Lognormal GOF Test on Detected Observations Only

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Detected Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Detected Data appear Lognormal at 5% Significance Level

Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects

Mean in Original Scale Mean in Log Scale

SD in Original Scale SD in Log Scale

   95% t UCL (assumes normality of ROS data)    95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL    95% Bootstrap t UCL

   95% H-UCL (Log ROS)

UCLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distributed

KM Mean (logged)    95% H-UCL (KM -Log)
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      0.897       2.221

      0.214

      0.144     -2.278

      0.103       0.962

      0.17       0.226

      0.12      0.0989

      0.12

     46      34

      7      39

      5      29

     0.0359      0.0363

      0.28       0.48

     0.0114      84.78%

      0.186       0.107

      0.22       0.574

    -0.593     -1.699

    -1.92       0.849

      0.83

      0.803

      0.239

      0.335

     0.0785      0.0185

     0.0853       0.108

      0.11       0.11

      0.109       0.111

      0.134       0.159

      0.194       0.263

      0.687

      0.714

      0.256

KM SD (logged)    95% Critical H Value (KM-Log)

KM Standard Error of Mean (logged)

DL/2 Statistics

DL/2 Normal DL/2 Log-Transformed

Mean in Original Scale Mean in Log Scale

SD in Original Scale SD in Log Scale

   95% t UCL (Assumes normality)    95% H-Stat UCL

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics

Detected Data appear Gamma Distributed at 5% Significance Level

Suggested UCL to Use

95% KM (t) UCL 95% GROS Adjusted Gamma UCL

95% Adjusted Gamma KM-UCL

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

Benzo(k)fluoranthene

General Statistics

Total Number of Observations Number of Distinct Observations

Number of Detects Number of Non-Detects

Number of Distinct Detects Number of Distinct Non-Detects

Minimum Detect Minimum Non-Detect

Maximum Detect Maximum Non-Detect

Variance Detects Percent Non-Detects

Mean Detects SD Detects

Median Detects CV Detects

Skewness Detects Kurtosis Detects

Mean of Logged Detects SD of Logged Detects

Normal GOF Test on Detects Only

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Detected Data appear Normal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Detected Data appear Normal at 5% Significance Level

Detected Data appear Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs

Mean Standard Error of Mean

SD    95% KM (BCA) UCL

95% KM (t) UCL 95% KM (Percentile Bootstrap) UCL

   95% KM (z) UCL    95% KM Bootstrap t UCL

90% KM Chebyshev UCL 95% KM Chebyshev UCL

97.5% KM Chebyshev UCL 99% KM Chebyshev UCL

Gamma GOF Tests on Detected Observations Only

A-D Test Statistic Anderson-Darling GOF Test

5% A-D Critical Value Detected data appear Gamma Distributed at 5% Significance Level

K-S Test Statistic Kolmogrov-Smirnoff GOF
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      0.315

      2.255       1.384

     0.0825       0.134

     31.57      19.37

      0.186       0.158

      0.847      77.93

     58.6      58.05

      0.104       0.105

     0.01      0.062

      0.28      0.0269

     0.0742       1.198

      1.072       1.017

     0.0578      0.061

     98.62      93.52

     0.062      0.0615

     0.0448

     72.22      71.61

     0.0802      0.0809

      0.796

      0.803

      0.255

      0.335

     0.0662     -3.012

     0.068       0.683

     0.083      0.0843

     0.0857      0.0897

     0.0763

    -2.924      0.0906

      0.758       2.085

      0.165

      0.131     -2.48

     0.0939       1.095

      0.154       0.227

5% K-S Critical Value Detected data appear Gamma Distributed at 5% Significance Level

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Gamma Kaplan-Meier (KM) Statistics

k hat (KM) nu hat (KM)

Approximate Chi Square Value (77.93, α) Adjusted Chi Square Value (77.93, β)

   95% Gamma Approximate KM-UCL (use when n>=50)    95% Gamma Adjusted KM-UCL (use when n<50)

Gamma ROS Statistics using Imputed  Non-Detects

GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1

For such situations, GROS method tends to yield inflated values of UCLs and BTVs

For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates

Minimum Mean

Maximum Median

SD CV

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Adjusted Level of Significance (β)

Approximate Chi Square Value (93.52, α) Adjusted Chi Square Value (93.52, β)

   95% Gamma Approximate UCL (use when n>=50)    95% Gamma Adjusted UCL (use when n<50)

Lognormal GOF Test on Detected Observations Only

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Detected Data Not Lognormal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Detected Data appear Lognormal at 5% Significance Level

Detected Data appear Approximate Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects

Mean in Original Scale Mean in Log Scale

SD in Original Scale SD in Log Scale

   95% t UCL (assumes normality of ROS data)    95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL    95% Bootstrap t UCL

   95% H-UCL (Log ROS)

UCLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distributed

KM Mean (logged)    95% H-UCL (KM -Log)

KM SD (logged)    95% Critical H Value (KM-Log)

KM Standard Error of Mean (logged)

DL/2 Statistics

DL/2 Normal DL/2 Log-Transformed

Mean in Original Scale Mean in Log Scale

SD in Original Scale SD in Log Scale

   95% t UCL (Assumes normality)    95% H-Stat UCL

DL/2 is not a recommended method, provided for comparisons and historical reasons
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      0.11       0.11

     46      41

      0

      0.223       0.744

      1.76       0.758

      0.377      0.0556

      0.507       0.547

      0.943

      0.945

     0.0966

      0.131

      0.838       0.841

      0.838

      0.559

      0.754

      0.12

      0.131

      3.708       3.481

      0.201       0.214

   341.2    320.2

      0.744       0.399

   279.8

     0.0448    278.6

      0.852       0.856

      0.939

Nonparametric Distribution Free UCL Statistics

Detected Data appear Normal Distributed at 5% Significance Level

Suggested UCL to Use

95% KM (t) UCL 95% KM (Percentile Bootstrap) UCL

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

Beryllium

General Statistics

Total Number of Observations Number of Distinct Observations

Number of Missing Observations

Minimum Mean

Maximum Median

SD Std. Error of Mean

Coefficient of Variation Skewness

Normal GOF Test

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Data Not Normal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Data appear Normal at 5% Significance Level

Data appear Approximate Normal at 5% Significance Level

Assuming Normal Distribution

   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL    95% Adjusted-CLT UCL (Chen-1995)

   95% Modified-t UCL (Johnson-1978)

Gamma GOF Test

A-D Test Statistic Anderson-Darling Gamma GOF Test

5% A-D Critical Value Detected data appear Gamma Distributed at 5% Significance Level

K-S Test Statistic Kolmogrov-Smirnoff Gamma GOF Test

5% K-S Critical Value Detected data appear Gamma Distributed at 5% Significance Level

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Approximate Chi Square Value (0.05)

Adjusted Level of Significance Adjusted Chi Square Value

Assuming Gamma Distribution

   95% Approximate Gamma UCL (use when n>=50))    95% Adjusted Gamma UCL (use when n<50)

Lognormal GOF Test

Shapiro Wilk Test Statistic Shapiro Wilk Lognormal GOF Test
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      0.945

      0.143

      0.131

    -1.501     -0.436

      0.565       0.56

      0.888       0.951

      1.041       1.166

      1.41

      0.836       0.838

      0.836       0.848

      0.843       0.837

      0.838

      0.911       0.987

      1.092       1.298

      0.838

     46      42

     23      23

     22      21

     0.027      0.057

      2       0.798

      0.269      50%

      0.286       0.519

     0.06       1.812

      2.395       5.234

    -2.293       1.29

      0.553

      0.914

      0.401

      0.185

5% Shapiro Wilk Critical Value Data Not Lognormal at 5% Significance Level

Lilliefors Test Statistic Lilliefors Lognormal GOF Test

5% Lilliefors Critical Value Data Not Lognormal at 5% Significance Level

Data Not Lognormal at 5% Significance Level

Lognormal Statistics

Minimum of Logged Data Mean of logged Data

Maximum of Logged Data SD of logged Data

Assuming Lognormal Distribution

   95% H-UCL    90% Chebyshev (MVUE) UCL

   95% Chebyshev (MVUE) UCL  97.5% Chebyshev (MVUE) UCL

   99% Chebyshev (MVUE) UCL

Nonparametric Distribution Free UCL Statistics

Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

   95% CLT UCL    95% Jackknife UCL

   95% Standard Bootstrap UCL    95% Bootstrap-t UCL

   95% Hall's Bootstrap UCL    95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL

   90% Chebyshev(Mean, Sd) UCL    95% Chebyshev(Mean, Sd) UCL

 97.5% Chebyshev(Mean, Sd) UCL    99% Chebyshev(Mean, Sd) UCL

Suggested UCL to Use

95% Student's-t UCL

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

For additional insight the user may want to consult a statistician.

Cadmium

General Statistics

Total Number of Observations Number of Distinct Observations

Number of Detects Number of Non-Detects

Number of Distinct Detects Number of Distinct Non-Detects

Minimum Detect Minimum Non-Detect

Maximum Detect Maximum Non-Detect

Variance Detects Percent Non-Detects

Mean Detects SD Detects

Median Detects CV Detects

Skewness Detects Kurtosis Detects

Mean of Logged Detects SD of Logged Detects

Normal GOF Test on Detects Only

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Detected Data Not Normal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Detected Data Not Normal at 5% Significance Level

Detected Data Not Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs
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      0.173      0.0572

      0.377       0.283

      0.269       0.271

      0.267       0.391

      0.344       0.422

      0.53       0.742

      2.996

      0.797

      0.316

      0.191

      0.593       0.545

      0.483       0.525

     27.3      25.07

      0.286       0.388

      0.21      19.29

     10.33      10.11

      0.323       0.33

     0.01       0.15

      2      0.0305

      0.388       2.583

      0.432       0.419

      0.348       0.359

     39.79      38.53

      0.15       0.232

     0.0448

     25.31      24.96

      0.229       0.232

      0.805

      0.914

      0.205

      0.185

      0.173     -2.568

      0.381       0.962

      0.267       0.274

      0.303       0.401

      0.169

Mean Standard Error of Mean

SD 95% KM (BCA) UCL

   95% KM (t) UCL    95% KM (Percentile Bootstrap) UCL

   95% KM (z) UCL    95% KM Bootstrap t UCL

90% KM Chebyshev UCL 95% KM Chebyshev UCL

97.5% KM Chebyshev UCL 99% KM Chebyshev UCL

Gamma GOF Tests on Detected Observations Only

A-D Test Statistic Anderson-Darling GOF Test

5% A-D Critical Value Detected Data Not Gamma Distributed at 5% Significance Level

K-S Test Statistic Kolmogrov-Smirnoff GOF

5% K-S Critical Value Detected Data Not Gamma Distributed at 5% Significance Level

Detected Data Not Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Gamma Kaplan-Meier (KM) Statistics

k hat (KM) nu hat (KM)

Approximate Chi Square Value (19.29, α) Adjusted Chi Square Value (19.29, β)

   95% Gamma Approximate KM-UCL (use when n>=50)    95% Gamma Adjusted KM-UCL (use when n<50)

Gamma ROS Statistics using Imputed  Non-Detects

GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1

For such situations, GROS method tends to yield inflated values of UCLs and BTVs

For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates

Minimum Mean

Maximum Median

SD CV

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Adjusted Level of Significance (β)

Approximate Chi Square Value (38.53, α) Adjusted Chi Square Value (38.53, β)

   95% Gamma Approximate UCL (use when n>=50)    95% Gamma Adjusted UCL (use when n<50)

Lognormal GOF Test on Detected Observations Only

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Detected Data Not Lognormal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Detected Data Not Lognormal at 5% Significance Level

Detected Data Not Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects

Mean in Original Scale Mean in Log Scale

SD in Original Scale SD in Log Scale

   95% t UCL (assumes normality of ROS data)    95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL    95% Bootstrap t UCL

   95% H-UCL (Log ROS)
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1339

1340

1341

1342

1343

1344

1345

1346

1347

1348

1349

1350

1351

1352

1353

1354

1355

1356

1357

1358

1359

1360

1361

1362

1363

1364

1365

1366

1367

1368

1369

1370

1371

1372

1373

1374

1375

A B C D E F G H I J K L

      0.261     -2.014

      0.373       1.163

      0.353       0.405

      0.283

     46      44

      0

   696   2827

 16400   2140

  2638    388.9

      0.933       3.623

      0.627

      0.945

      0.273

      0.131

  3480   3689

  3515

      1.419

      0.759

      0.182

      0.132

      2.294       2.159

  1233   1310

   211    198.6

  2827   1924

   167

     0.0448    166.1

DL/2 Statistics

DL/2 Normal DL/2 Log-Transformed

Mean in Original Scale Mean in Log Scale

SD in Original Scale SD in Log Scale

   95% t UCL (Assumes normality)    95% H-Stat UCL

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics

Data do not follow a Discernible Distribution at 5% Significance Level

Suggested UCL to Use

95% KM (BCA) UCL

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

Calcium

General Statistics

Total Number of Observations Number of Distinct Observations

Number of Missing Observations

Minimum Mean

Maximum Median

SD Std. Error of Mean

Coefficient of Variation Skewness

Normal GOF Test

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Data Not Normal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Data Not Normal at 5% Significance Level

Data Not Normal at 5% Significance Level

Assuming Normal Distribution

   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL    95% Adjusted-CLT UCL (Chen-1995)

   95% Modified-t UCL (Johnson-1978)

Gamma GOF Test

A-D Test Statistic Anderson-Darling Gamma GOF Test

5% A-D Critical Value Data Not Gamma Distributed at 5% Significance Level

K-S Test Statistic Kolmogrov-Smirnoff Gamma GOF Test

5% K-S Critical Value Data Not Gamma Distributed at 5% Significance Level

Data Not Gamma Distributed at 5% Significance Level

Gamma Statistics

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Approximate Chi Square Value (0.05)

Adjusted Level of Significance Adjusted Chi Square Value



1376

1377

1378

1379

1380

1381

1382

1383

1384

1385

1386

1387

1388

1389

1390

1391

1392

1393

1394

1395

1396

1397

1398

1399

1400

1401

1402

1403

1404

1405

1406

1407

1408

1409

1410

1411

1412

1413

1414

1415

1416

1417

1418

1419

1420

1421

1422

1423

1424

1425

1426

1427

1428

1429

1430

A B C D E F G H I J K L

  3362   3381

      0.96

      0.945

      0.126

      0.131

      6.545       7.713

      9.705       0.635

  3302   3547

  3920   4437

  5454

  3467   3480

  3471   4009

  6515   3545

  3716

  3994   4522

  5256   6697

  3302

     46      45

     42       4

     41       4

      1.2       2.46

   380    250

  5905       8.696%

     59.4      76.85

     32.75       1.294

Assuming Gamma Distribution

   95% Approximate Gamma UCL (use when n>=50))    95% Adjusted Gamma UCL (use when n<50)

Lognormal GOF Test

Shapiro Wilk Test Statistic Shapiro Wilk Lognormal GOF Test

5% Shapiro Wilk Critical Value Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic Lilliefors Lognormal GOF Test

5% Lilliefors Critical Value Data appear Lognormal at 5% Significance Level

Data appear Lognormal at 5% Significance Level

Lognormal Statistics

Minimum of Logged Data Mean of logged Data

Maximum of Logged Data SD of logged Data

Assuming Lognormal Distribution

   95% H-UCL    90% Chebyshev (MVUE) UCL

   95% Chebyshev (MVUE) UCL  97.5% Chebyshev (MVUE) UCL

   99% Chebyshev (MVUE) UCL

Nonparametric Distribution Free UCL Statistics

Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

   95% CLT UCL    95% Jackknife UCL

   95% Standard Bootstrap UCL    95% Bootstrap-t UCL

   95% Hall's Bootstrap UCL    95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL

   90% Chebyshev(Mean, Sd) UCL    95% Chebyshev(Mean, Sd) UCL

 97.5% Chebyshev(Mean, Sd) UCL    99% Chebyshev(Mean, Sd) UCL

Suggested UCL to Use

95% H-UCL

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

For additional insight the user may want to consult a statistician.

ProUCL computes and outputs H-statistic based UCLs for historical reasons only.

H-statistic often results in unstable (both high and low) values of UCL95 as shown in examples in the Technical Guide.

It is therefore recommended to avoid the use of H-statistic based 95% UCLs.

Use of nonparametric methods are preferred to compute UCL95 for skewed data sets which do not follow a gamma distribution.

Chloride

General Statistics

Total Number of Observations Number of Distinct Observations

Number of Detects Number of Non-Detects

Number of Distinct Detects Number of Distinct Non-Detects

Minimum Detect Minimum Non-Detect

Maximum Detect Maximum Non-Detect

Variance Detects Percent Non-Detects

Mean Detects SD Detects

Median Detects CV Detects



1431

1432

1433

1434

1435

1436

1437

1438

1439

1440

1441

1442

1443

1444

1445

1446

1447

1448

1449

1450

1451

1452

1453

1454

1455

1456

1457

1458

1459

1460

1461

1462

1463

1464

1465

1466

1467

1468

1469

1470

1471

1472

1473

1474

1475

1476

1477

1478

1479

1480

1481

1482

1483

1484

1485

A B C D E F G H I J K L
      2.396       7

      3.197       1.55

      0.708

      0.942

      0.224

      0.137

     55.28      11.14

     74.3      74.95

     73.99      74.13

     73.61      80.16

     88.7    103.8

   124.9    166.1

      0.34

      0.796

     0.0946

      0.142

      0.684       0.651

     86.89      91.29

     57.42      54.65

     59.4      73.64

      0.554      50.93

     35.54      35.12

     79.22      80.16

     0.01      54.78

   380      26.62

     74.96       1.368

      0.486       0.468

   112.8    117

     44.67      43.09

     54.78      80.05

     0.0448

     29.04      28.66

     81.29      82.35

      0.902

      0.942

Skewness Detects Kurtosis Detects

Mean of Logged Detects SD of Logged Detects

Normal GOF Test on Detects Only

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Detected Data Not Normal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Detected Data Not Normal at 5% Significance Level

Detected Data Not Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs

Mean Standard Error of Mean

SD    95% KM (BCA) UCL

   95% KM (t) UCL    95% KM (Percentile Bootstrap) UCL

   95% KM (z) UCL    95% KM Bootstrap t UCL

90% KM Chebyshev UCL 95% KM Chebyshev UCL

97.5% KM Chebyshev UCL 99% KM Chebyshev UCL

Gamma GOF Tests on Detected Observations Only

A-D Test Statistic Anderson-Darling GOF Test

5% A-D Critical Value Detected data appear Gamma Distributed at 5% Significance Level

K-S Test Statistic Kolmogrov-Smirnoff GOF

5% K-S Critical Value Detected data appear Gamma Distributed at 5% Significance Level

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Gamma Kaplan-Meier (KM) Statistics

k hat (KM) nu hat (KM)

Approximate Chi Square Value (50.93, α) Adjusted Chi Square Value (50.93, β)

95% Gamma Approximate KM-UCL (use when n>=50) 95% Gamma Adjusted KM-UCL (use when n<50)

Gamma ROS Statistics using Imputed  Non-Detects

GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1

For such situations, GROS method tends to yield inflated values of UCLs and BTVs

For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates

Minimum Mean

Maximum Median

SD CV

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Adjusted Level of Significance (β)

Approximate Chi Square Value (43.09, α) Adjusted Chi Square Value (43.09, β)

95% Gamma Approximate UCL (use when n>=50) 95% Gamma Adjusted UCL (use when n<50)

Lognormal GOF Test on Detected Observations Only

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Detected Data Not Lognormal at 5% Significance Level



1486

1487

1488

1489

1490

1491

1492

1493

1494

1495

1496

1497

1498

1499

1500

1501

1502

1503

1504

1505

1506

1507

1508

1509

1510

1511

1512

1513

1514

1515

1516

1517

1518

1519

1520

1521

1522

1523

1524

1525

1526

1527

1528

1529

1530

1531

1532

1533

1534

1535

1536

1537

1538

1539

1540

A B C D E F G H I J K L
      0.109

      0.137

     54.79       3.036

     74.92       1.596

     73.34      73.36

     76.99      81.73

   153.1

      3.012    162.3

      1.63       3.083

      0.246

     57.05       3.053

     75.45       1.654

     75.74    179.2

   103.8      82.35

     80.16

     46      45

      0

      1.5       7.348

     38.3       6.55

      5.52       0.814

      0.751       4.031

      0.656

      0.945

      0.178

      0.131

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Detected Data appear Lognormal at 5% Significance Level

Detected Data appear Approximate Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects

Mean in Original Scale Mean in Log Scale

SD in Original Scale SD in Log Scale

   95% t UCL (assumes normality of ROS data)    95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL    95% Bootstrap t UCL

   95% H-UCL (Log ROS)

UCLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distributed

KM Mean (logged)    95% H-UCL (KM -Log)

KM SD (logged)    95% Critical H Value (KM-Log)

KM Standard Error of Mean (logged)

DL/2 Statistics

DL/2 Normal DL/2 Log-Transformed

Mean in Original Scale Mean in Log Scale

SD in Original Scale SD in Log Scale

   95% t UCL (Assumes normality)    95% H-Stat UCL

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics

Detected Data appear Gamma Distributed at 5% Significance Level

Suggested UCL to Use

95% KM (Chebyshev) UCL 95% GROS Adjusted Gamma UCL

95% Adjusted Gamma KM-UCL

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

Chromium

General Statistics

Total Number of Observations Number of Distinct Observations

Number of Missing Observations

Minimum Mean

Maximum Median

SD Std. Error of Mean

Coefficient of Variation Skewness

Normal GOF Test

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Data Not Normal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Data Not Normal at 5% Significance Level

Data Not Normal at 5% Significance Level

Assuming Normal Distribution

   95% Normal UCL    95% UCLs (Adjusted for Skewness)



1541

1542

1543

1544

1545

1546

1547

1548

1549

1550

1551

1552

1553

1554

1555

1556

1557

1558

1559

1560

1561

1562

1563

1564

1565

1566

1567

1568

1569

1570

1571

1572

1573

1574

1575

1576

1577

1578

1579

1580

1581

1582

1583

1584

1585

1586

1587

1588

1589

1590

1591

1592

1593

1594

1595

A B C D E F G H I J K L
      8.715       9.204

      8.796

      0.676

      0.756

     0.0917

      0.131

      3.001       2.819

      2.449       2.606

   276.1    259.4

      7.348       4.376

   223.1

     0.0448    222

      8.543       8.585

      0.96

      0.945

     0.0875

      0.131

      0.405       1.819

      3.645       0.589

      8.701       9.331

     10.25      11.53

     14.04

      8.687       8.715

      8.701       9.506

     15       8.823

      9.476

      9.79      10.9

     12.43      15.45

      8.585

   95% Student's-t UCL    95% Adjusted-CLT UCL (Chen-1995)

   95% Modified-t UCL (Johnson-1978)

Gamma GOF Test

A-D Test Statistic Anderson-Darling Gamma GOF Test

5% A-D Critical Value Detected data appear Gamma Distributed at 5% Significance Level

K-S Test Statistic Kolmogrov-Smirnoff Gamma GOF Test

5% K-S Critical Value Detected data appear Gamma Distributed at 5% Significance Level

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Approximate Chi Square Value (0.05)

Adjusted Level of Significance Adjusted Chi Square Value

Assuming Gamma Distribution

   95% Approximate Gamma UCL (use when n>=50)    95% Adjusted Gamma UCL (use when n<50)

Lognormal GOF Test

Shapiro Wilk Test Statistic Shapiro Wilk Lognormal GOF Test

5% Shapiro Wilk Critical Value Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic Lilliefors Lognormal GOF Test

5% Lilliefors Critical Value Data appear Lognormal at 5% Significance Level

Data appear Lognormal at 5% Significance Level

Lognormal Statistics

Minimum of Logged Data Mean of logged Data

Maximum of Logged Data SD of logged Data

Assuming Lognormal Distribution

   95% H-UCL    90% Chebyshev (MVUE) UCL

   95% Chebyshev (MVUE) UCL  97.5% Chebyshev (MVUE) UCL

   99% Chebyshev (MVUE) UCL

Nonparametric Distribution Free UCL Statistics

Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

   95% CLT UCL    95% Jackknife UCL

   95% Standard Bootstrap UCL    95% Bootstrap-t UCL

   95% Hall's Bootstrap UCL    95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL

   90% Chebyshev(Mean, Sd) UCL    95% Chebyshev(Mean, Sd) UCL

 97.5% Chebyshev(Mean, Sd) UCL    99% Chebyshev(Mean, Sd) UCL

Suggested UCL to Use

95% Adjusted Gamma UCL

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

For additional insight the user may want to consult a statistician.



1596

1597

1598

1599

1600

1601

1602

1603

1604

1605

1606

1607

1608

1609

1610

1611

1612

1613

1614

1615

1616

1617

1618

1619

1620

1621

1622

1623

1624

1625

1626

1627

1628

1629

1630

1631

1632

1633

1634

1635

1636

1637

1638

1639

1640

1641

1642

1643

1644

1645

1646

1647

1648

1649

1650
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     46      35

     16      30

     15      20

     0.0194      0.0363

      1.41       0.48

      0.137      65.22%

      0.292       0.37

      0.171       1.27

      2.432       5.731

    -1.772       1.06

      0.652

      0.887

      0.344

      0.222

      0.153      0.04

      0.246       0.235

      0.22       0.223

      0.219       0.268

      0.273       0.328

      0.403       0.551

      0.621

      0.762

      0.211

      0.221

      1.063       0.905

      0.274       0.322

     34.01      28.97

      0.292       0.306

      0.388      35.73

     23.05      22.72

      0.238       0.241

     0.01       0.13

      1.41      0.0147

Chrysene

General Statistics

Total Number of Observations Number of Distinct Observations

Number of Detects Number of Non-Detects

Number of Distinct Detects Number of Distinct Non-Detects

Minimum Detect Minimum Non-Detect

Maximum Detect Maximum Non-Detect

Variance Detects Percent Non-Detects

Mean Detects SD Detects

Median Detects CV Detects

Skewness Detects Kurtosis Detects

Mean of Logged Detects SD of Logged Detects

Normal GOF Test on Detects Only

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Detected Data Not Normal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Detected Data Not Normal at 5% Significance Level

Detected Data Not Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs

Mean Standard Error of Mean

SD    95% KM (BCA) UCL

95% KM (t) UCL 95% KM (Percentile Bootstrap) UCL

   95% KM (z) UCL    95% KM Bootstrap t UCL

90% KM Chebyshev UCL 95% KM Chebyshev UCL

97.5% KM Chebyshev UCL 99% KM Chebyshev UCL

Gamma GOF Tests on Detected Observations Only

A-D Test Statistic Anderson-Darling GOF Test

5% A-D Critical Value Detected data appear Gamma Distributed at 5% Significance Level

K-S Test Statistic Kolmogrov-Smirnoff GOF

5% K-S Critical Value Detected data appear Gamma Distributed at 5% Significance Level

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Gamma Kaplan-Meier (KM) Statistics

k hat (KM) nu hat (KM)

Approximate Chi Square Value (35.73, α) Adjusted Chi Square Value (35.73, β)

95% Gamma Approximate KM-UCL (use when n>=50) 95% Gamma Adjusted KM-UCL (use when n<50)

Gamma ROS Statistics using Imputed  Non-Detects

GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1

For such situations, GROS method tends to yield inflated values of UCLs and BTVs

For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates

Minimum Mean

Maximum Median



1651

1652

1653

1654

1655

1656

1657

1658

1659

1660

1661

1662

1663

1664

1665

1666

1667

1668

1669

1670

1671

1672

1673

1674

1675

1676

1677

1678

1679

1680

1681

1682

1683

1684

1685

1686

1687

1688

1689

1690

1691

1692

1693

1694

1695

1696

1697

1698

1699

1700

1701

1702

1703

1704

1705
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      0.251       1.935

      0.536       0.515

      0.242       0.252

     49.31      47.42

      0.13       0.181

     0.0448

     32.62      32.22

      0.189       0.191

      0.974

      0.887

      0.15

      0.222

      0.141     -2.593

      0.244       1.022

      0.202       0.204

      0.232       0.303

      0.18

    -2.656       0.237

      1.222       2.574

      0.243

      0.196     -2.109

      0.235       1.061

      0.254       0.311

      0.22       0.191

      0.241

     46      41

      0

      0.72       4.777

     37.5       3.4

SD CV

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Adjusted Level of Significance (β)

Approximate Chi Square Value (47.42, α) Adjusted Chi Square Value (47.42, β)

95% Gamma Approximate UCL (use when n>=50) 95% Gamma Adjusted UCL (use when n<50)

Lognormal GOF Test on Detected Observations Only

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Detected Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Detected Data appear Lognormal at 5% Significance Level

Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects

Mean in Original Scale Mean in Log Scale

SD in Original Scale SD in Log Scale

   95% t UCL (assumes normality of ROS data)    95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL    95% Bootstrap t UCL

   95% H-UCL (Log ROS)

UCLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distributed

KM Mean (logged)    95% H-UCL (KM -Log)

KM SD (logged)    95% Critical H Value (KM-Log)

KM Standard Error of Mean (logged)

DL/2 Statistics

DL/2 Normal DL/2 Log-Transformed

Mean in Original Scale Mean in Log Scale

SD in Original Scale SD in Log Scale

   95% t UCL (Assumes normality)    95% H-Stat UCL

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics

Detected Data appear Gamma Distributed at 5% Significance Level

Suggested UCL to Use

95% KM (t) UCL 95% GROS Adjusted Gamma UCL

95% Adjusted Gamma KM-UCL

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

Cobalt

General Statistics

Total Number of Observations Number of Distinct Observations

Number of Missing Observations

Minimum Mean

Maximum Median



1706

1707

1708

1709

1710

1711

1712

1713

1714

1715

1716

1717

1718

1719

1720

1721

1722

1723

1724

1725

1726

1727

1728

1729

1730

1731

1732

1733

1734

1735

1736

1737

1738

1739

1740

1741

1742

1743

1744

1745

1746

1747

1748

1749

1750

1751

1752

1753

1754

1755

1756

1757

1758

1759

1760

A B C D E F G H I J K L
      6.845       1.009

      1.433       4.071

      0.48

      0.945

      0.31

      0.131

      6.471       7.084

      6.572

      1.972

      0.772

      0.177

      0.133

      1.287       1.218

      3.711       3.922

   118.4    112

      4.777       4.328

     88.61

     0.0448      87.93

      6.04       6.086

      0.931

      0.945

      0.121

      0.131

    -0.329       1.127

      3.624       0.859

      5.905       6.318

      7.179       8.374

     10.72

      6.437       6.471

      6.399      10.04

SD Std. Error of Mean

Coefficient of Variation Skewness

Normal GOF Test

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Data Not Normal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Data Not Normal at 5% Significance Level

Data Not Normal at 5% Significance Level

Assuming Normal Distribution

   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL    95% Adjusted-CLT UCL (Chen-1995)

   95% Modified-t UCL (Johnson-1978)

Gamma GOF Test

A-D Test Statistic Anderson-Darling Gamma GOF Test

5% A-D Critical Value Data Not Gamma Distributed at 5% Significance Level

K-S Test Statistic Kolmogrov-Smirnoff Gamma GOF Test

5% K-S Critical Value Data Not Gamma Distributed at 5% Significance Level

Data Not Gamma Distributed at 5% Significance Level

Gamma Statistics

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Approximate Chi Square Value (0.05)

Adjusted Level of Significance Adjusted Chi Square Value

Assuming Gamma Distribution

   95% Approximate Gamma UCL (use when n>=50))    95% Adjusted Gamma UCL (use when n<50)

Lognormal GOF Test

Shapiro Wilk Test Statistic Shapiro Wilk Lognormal GOF Test

5% Shapiro Wilk Critical Value Data Not Lognormal at 5% Significance Level

Lilliefors Test Statistic Lilliefors Lognormal GOF Test

5% Lilliefors Critical Value Data appear Lognormal at 5% Significance Level

Data appear Approximate Lognormal at 5% Significance Level

Lognormal Statistics

Minimum of Logged Data Mean of logged Data

Maximum of Logged Data SD of logged Data

Assuming Lognormal Distribution

   95% H-UCL    90% Chebyshev (MVUE) UCL

   95% Chebyshev (MVUE) UCL  97.5% Chebyshev (MVUE) UCL

   99% Chebyshev (MVUE) UCL

Nonparametric Distribution Free UCL Statistics

Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

   95% CLT UCL    95% Jackknife UCL

   95% Standard Bootstrap UCL    95% Bootstrap-t UCL



1761

1762

1763

1764

1765

1766

1767

1768

1769

1770

1771

1772

1773

1774

1775

1776

1777

1778

1779

1780

1781

1782

1783

1784

1785

1786

1787

1788

1789

1790

1791

1792

1793

1794

1795

1796

1797

1798

1799

1800

1801

1802

1803

1804

1805

1806

1807

1808

1809

1810

1811

1812

1813

1814

1815

A B C D E F G H I J K L
     15.8       6.544

      7.241

      7.804       9.176

     11.08      14.82

      9.176

     46      41

     43       3

     39       2

      1.6       3.7

     23.8       4.4

     18.33       6.522%

      7.316       4.282

      6.4       0.585

      1.473       3.887

      1.824       0.606

      0.903

      0.943

      0.139

      0.135

      7.008       0.636

      4.258       8.125

      8.076       8.07

      8.054       8.252

      8.916       9.78

     10.98      13.34

      0.245

      0.755

     0.0773

      0.136

      3.165       2.96

      2.311       2.472

   272.2    254.6

      7.316       4.252

   95% Hall's Bootstrap UCL    95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL

   90% Chebyshev(Mean, Sd) UCL    95% Chebyshev(Mean, Sd) UCL

 97.5% Chebyshev(Mean, Sd) UCL    99% Chebyshev(Mean, Sd) UCL

Suggested UCL to Use

95% Chebyshev (Mean, Sd) UCL

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

For additional insight the user may want to consult a statistician.

Copper

General Statistics

Total Number of Observations Number of Distinct Observations

Number of Detects Number of Non-Detects

Number of Distinct Detects Number of Distinct Non-Detects

Minimum Detect Minimum Non-Detect

Maximum Detect Maximum Non-Detect

Variance Detects Percent Non-Detects

Mean Detects SD Detects

Median Detects CV Detects

Skewness Detects Kurtosis Detects

Mean of Logged Detects SD of Logged Detects

Normal GOF Test on Detects Only

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Detected Data Not Normal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Detected Data Not Normal at 5% Significance Level

Detected Data Not Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs

Mean Standard Error of Mean

SD 95% KM (BCA) UCL

   95% KM (t) UCL    95% KM (Percentile Bootstrap) UCL

   95% KM (z) UCL    95% KM Bootstrap t UCL

90% KM Chebyshev UCL 95% KM Chebyshev UCL

97.5% KM Chebyshev UCL 99% KM Chebyshev UCL

Gamma GOF Tests on Detected Observations Only

A-D Test Statistic Anderson-Darling GOF Test

5% A-D Critical Value Detected data appear Gamma Distributed at 5% Significance Level

K-S Test Statistic Kolmogrov-Smirnoff GOF

5% K-S Critical Value Detected data appear Gamma Distributed at 5% Significance Level

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)



1816

1817

1818

1819

1820

1821

1822

1823

1824

1825

1826

1827

1828

1829

1830

1831

1832

1833

1834

1835

1836

1837

1838

1839

1840

1841

1842

1843

1844

1845

1846

1847

1848

1849

1850

1851

1852

1853

1854

1855

1856

1857

1858

1859

1860

1861

1862

1863

1864

1865

1866

1867

1868

1869

1870

A B C D E F G H I J K L

      2.708    249.1

   213.6    212.5

      8.174       8.215

      1.6       6.999

     23.8       6.35

      4.312       0.616

      2.884       2.71

      2.427       2.583

   265.3    249.3

      6.999       4.252

     0.0448

   213.8    212.7

      8.164       8.204

      0.971

      0.943

      0.116

      0.135

      7.023       1.772

      4.286       0.618

      8.084       8.12

      8.243       8.268

      8.543

      1.764       8.531

      0.625       1.975

     0.0939

      6.975       1.753

      4.338       0.646

      8.049       8.611

      8.125       8.204

      8.215

Gamma Kaplan-Meier (KM) Statistics

k hat (KM) nu hat (KM)

Approximate Chi Square Value (249.14, α) Adjusted Chi Square Value (249.14, β)

95% Gamma Approximate KM-UCL (use when n>=50) 95% Gamma Adjusted KM-UCL (use when n<50)

Gamma ROS Statistics using Imputed  Non-Detects

GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1

For such situations, GROS method tends to yield inflated values of UCLs and BTVs

For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates

Minimum Mean

Maximum Median

SD CV

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Adjusted Level of Significance (β)

Approximate Chi Square Value (249.32, α) Adjusted Chi Square Value (249.32, β)

95% Gamma Approximate UCL (use when n>=50) 95% Gamma Adjusted UCL (use when n<50)

Lognormal GOF Test on Detected Observations Only

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Detected Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Detected Data appear Lognormal at 5% Significance Level

Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects

Mean in Original Scale Mean in Log Scale

SD in Original Scale SD in Log Scale

   95% t UCL (assumes normality of ROS data)    95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL    95% Bootstrap t UCL

   95% H-UCL (Log ROS)

UCLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distributed

KM Mean (logged)    95% H-UCL (KM -Log)

KM SD (logged)    95% Critical H Value (KM-Log)

KM Standard Error of Mean (logged)

DL/2 Statistics

DL/2 Normal DL/2 Log-Transformed

Mean in Original Scale Mean in Log Scale

SD in Original Scale SD in Log Scale

   95% t UCL (Assumes normality)    95% H-Stat UCL

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics

Detected Data appear Gamma Distributed at 5% Significance Level

Suggested UCL to Use

95% KM (BCA) UCL 95% GROS Adjusted Gamma UCL

95% Adjusted Gamma KM-UCL

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.



1871

1872

1873

1874

1875

1876

1877

1878

1879

1880

1881

1882

1883

1884

1885

1886

1887

1888

1889

1890

1891

1892

1893

1894

1895

1896

1897

1898

1899

1900

1901

1902

1903

1904

1905

1906

1907

1908

1909

1910

1911

1912

1913

1914

1915

1916

1917

1918

1919

1920

1921

1922

1923

1924

1925

A B C D E F G H I J K L

     46      39

     25      21

     25      15

     0.0145      0.0377

      3.06       0.48

      0.528      45.65%

      0.448       0.727

      0.192       1.621

      2.842       8.123

    -1.717       1.391

      0.589

      0.918

      0.275

      0.177

      0.276      0.0848

      0.56       0.429

      0.418       0.428

      0.416       0.612

      0.531       0.646

      0.806       1.12

      0.933

      0.791

      0.145

      0.182

      0.665       0.612

      0.674       0.733

     33.27      30.61

      0.448       0.573

      0.243      22.33

     12.59      12.35

      0.49       0.499

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

Fluoranthene

General Statistics

Total Number of Observations Number of Distinct Observations

Number of Detects Number of Non-Detects

Number of Distinct Detects Number of Distinct Non-Detects

Minimum Detect Minimum Non-Detect

Maximum Detect Maximum Non-Detect

Variance Detects Percent Non-Detects

Mean Detects SD Detects

Median Detects CV Detects

Skewness Detects Kurtosis Detects

Mean of Logged Detects SD of Logged Detects

Normal GOF Test on Detects Only

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Detected Data Not Normal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Detected Data Not Normal at 5% Significance Level

Detected Data Not Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs

Mean Standard Error of Mean

SD 95% KM (BCA) UCL

   95% KM (t) UCL    95% KM (Percentile Bootstrap) UCL

   95% KM (z) UCL    95% KM Bootstrap t UCL

90% KM Chebyshev UCL 95% KM Chebyshev UCL

97.5% KM Chebyshev UCL 99% KM Chebyshev UCL

Gamma GOF Tests on Detected Observations Only

A-D Test Statistic Anderson-Darling GOF Test

5% A-D Critical Value Detected Data Not Gamma Distributed at 5% Significance Level

K-S Test Statistic Kolmogrov-Smirnoff GOF

5% K-S Critical Value Detected data appear Gamma Distributed at 5% Significance Level

Detected data follow Appr. Gamma Distribution at 5% Significance Level

Gamma Statistics on Detected Data Only

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Gamma Kaplan-Meier (KM) Statistics

k hat (KM) nu hat (KM)

Approximate Chi Square Value (22.33, α) Adjusted Chi Square Value (22.33, β)

95% Gamma Approximate KM-UCL (use when n>=50) 95% Gamma Adjusted KM-UCL (use when n<50)

Gamma ROS Statistics using Imputed  Non-Detects

GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1

For such situations, GROS method tends to yield inflated values of UCLs and BTVs



1926

1927

1928

1929

1930

1931

1932

1933

1934

1935

1936

1937

1938

1939

1940

1941

1942

1943

1944

1945

1946

1947

1948

1949

1950

1951

1952

1953

1954

1955

1956

1957

1958

1959

1960

1961

1962

1963

1964

1965

1966

1967

1968

1969

1970

1971

1972

1973

1974

1975

1976

1977

1978

1979

1980

A B C D E F G H I J K L

     0.01       0.255

      3.06      0.0445

      0.573       2.247

      0.428       0.414

      0.596       0.616

     39.33      38.1

      0.255       0.396

     0.0448

     24.97      24.62

      0.389       0.394

      0.956

      0.918

      0.132

      0.177

      0.268     -2.397

      0.568       1.359

      0.408       0.421

      0.476       0.646

      0.399

    -2.343       0.421

      1.359       2.737

      0.241

      0.316     -1.921

      0.553       1.245

      0.453       0.515

      0.429       0.394

      0.499

     46      34

      9      37

For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates

Minimum Mean

Maximum Median

SD CV

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Adjusted Level of Significance (β)

Approximate Chi Square Value (38.10, α) Adjusted Chi Square Value (38.10, β)

95% Gamma Approximate UCL (use when n>=50) 95% Gamma Adjusted UCL (use when n<50)

Lognormal GOF Test on Detected Observations Only

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Detected Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Detected Data appear Lognormal at 5% Significance Level

Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects

Mean in Original Scale Mean in Log Scale

SD in Original Scale SD in Log Scale

   95% t UCL (assumes normality of ROS data)    95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL    95% Bootstrap t UCL

   95% H-UCL (Log ROS)

UCLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distributed

KM Mean (logged)    95% H-UCL (KM -Log)

KM SD (logged)    95% Critical H Value (KM-Log)

KM Standard Error of Mean (logged)

DL/2 Statistics

DL/2 Normal DL/2 Log-Transformed

Mean in Original Scale Mean in Log Scale

SD in Original Scale SD in Log Scale

   95% t UCL (Assumes normality)    95% H-Stat UCL

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics

Detected Data appear Approximate Gamma Distributed at 5% Significance Level

Suggested UCL to Use

95% KM (BCA) UCL 95% GROS Adjusted Gamma UCL

95% Adjusted Gamma KM-UCL

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

Fluorene

General Statistics

Total Number of Observations Number of Distinct Observations

Number of Detects Number of Non-Detects



1981

1982

1983

1984

1985

1986

1987

1988

1989

1990

1991

1992

1993

1994

1995

1996

1997

1998

1999

2000

2001

2002

2003

2004

2005

2006

2007

2008

2009

2010

2011

2012

2013

2014

2015

2016

2017

2018

2019

2020

2021

2022

2023

2024

2025

2026

2027

2028

2029

2030

2031

2032

2033

2034

2035

A B C D E F G H I J K L
      9      25

     0.0164      0.0363

      0.371       0.51

     0.0176      80.43%

      0.118       0.133

     0.059       1.125

      1.455       0.622

    -2.679       1.107

      0.743

      0.829

      0.308

      0.295

     0.0609      0.0198

     0.0891       0.1

     0.0941      0.0949

     0.0935       0.148

      0.12       0.147

      0.185       0.258

      0.499

      0.742

      0.229

      0.287

      1.06       0.781

      0.111       0.151

     19.08      14.05

      0.118       0.133

      0.466      42.91

     28.89      28.52

     0.0904      0.0916

     0.01      0.0437

      0.371      0.0169

     0.0716       1.638

      0.893       0.849

     0.0489      0.0515

     82.14      78.11

     0.0437      0.0474

     0.0448

Number of Distinct Detects Number of Distinct Non-Detects

Minimum Detect Minimum Non-Detect

Maximum Detect Maximum Non-Detect

Variance Detects Percent Non-Detects

Mean Detects SD Detects

Median Detects CV Detects

Skewness Detects Kurtosis Detects

Mean of Logged Detects SD of Logged Detects

Normal GOF Test on Detects Only

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Detected Data Not Normal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Detected Data Not Normal at 5% Significance Level

Detected Data Not Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs

Mean Standard Error of Mean

SD    95% KM (BCA) UCL

95% KM (t) UCL 95% KM (Percentile Bootstrap) UCL

   95% KM (z) UCL    95% KM Bootstrap t UCL

90% KM Chebyshev UCL 95% KM Chebyshev UCL

97.5% KM Chebyshev UCL 99% KM Chebyshev UCL

Gamma GOF Tests on Detected Observations Only

A-D Test Statistic Anderson-Darling GOF Test

5% A-D Critical Value Detected data appear Gamma Distributed at 5% Significance Level

K-S Test Statistic Kolmogrov-Smirnoff GOF

5% K-S Critical Value Detected data appear Gamma Distributed at 5% Significance Level

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Gamma Kaplan-Meier (KM) Statistics

k hat (KM) nu hat (KM)

Approximate Chi Square Value (42.91, α) Adjusted Chi Square Value (42.91, β)

95% Gamma Approximate KM-UCL (use when n>=50) 95% Gamma Adjusted KM-UCL (use when n<50)

Gamma ROS Statistics using Imputed  Non-Detects

GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1

For such situations, GROS method tends to yield inflated values of UCLs and BTVs

For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates

Minimum Mean

Maximum Median

SD CV

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Adjusted Level of Significance (β)



2036

2037

2038

2039

2040

2041

2042

2043

2044

2045

2046

2047

2048

2049

2050

2051

2052

2053

2054

2055

2056

2057

2058

2059

2060

2061

2062

2063

2064

2065

2066

2067

2068

2069

2070

2071

2072

2073

2074

2075

2076

2077

2078

2079

2080

2081

2082

2083

2084

2085

2086

2087

2088

2089

2090

A B C D E F G H I J K L
     58.75      58.21

     0.0581      0.0586

      0.931

      0.829

      0.16

      0.295

     0.0484     -3.403

     0.0676       0.728

     0.0651      0.0664

     0.0729      0.0946

     0.0542

    -3.346      0.0708

      0.896       2.221

      0.245

      0.138     -2.397

     0.0963       1.065

      0.162       0.235

     0.0941      0.0586

     0.0916

     46      42

     44       2

     40       2

      0.44       1.18

     17.7       1.27

      9.062       4.348%

      3.149       3.01

      2.43       0.956

      2.907      11.97

      0.814       0.826

Approximate Chi Square Value (78.11, α) Adjusted Chi Square Value (78.11, β)

95% Gamma Approximate UCL (use when n>=50) 95% Gamma Adjusted UCL (use when n<50)

Lognormal GOF Test on Detected Observations Only

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Detected Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Detected Data appear Lognormal at 5% Significance Level

Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects

Mean in Original Scale Mean in Log Scale

SD in Original Scale SD in Log Scale

   95% t UCL (assumes normality of ROS data)    95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL    95% Bootstrap t UCL

   95% H-UCL (Log ROS)

UCLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distributed

KM Mean (logged)    95% H-UCL (KM -Log)

KM SD (logged)    95% Critical H Value (KM-Log)

KM Standard Error of Mean (logged)

DL/2 Statistics

DL/2 Normal DL/2 Log-Transformed

Mean in Original Scale Mean in Log Scale

SD in Original Scale SD in Log Scale

   95% t UCL (Assumes normality)    95% H-Stat UCL

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics

Detected Data appear Gamma Distributed at 5% Significance Level

Suggested UCL to Use

95% KM (t) UCL 95% GROS Adjusted Gamma UCL

95% Adjusted Gamma KM-UCL

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

Fluoride

General Statistics

Total Number of Observations Number of Distinct Observations

Number of Detects Number of Non-Detects

Number of Distinct Detects Number of Distinct Non-Detects

Minimum Detect Minimum Non-Detect

Maximum Detect Maximum Non-Detect

Variance Detects Percent Non-Detects

Mean Detects SD Detects

Median Detects CV Detects

Skewness Detects Kurtosis Detects

Mean of Logged Detects SD of Logged Detects



2091

2092

2093

2094

2095

2096

2097

2098

2099

2100

2101

2102

2103

2104

2105

2106

2107

2108

2109

2110

2111

2112

2113

2114

2115

2116

2117

2118

2119

2120

2121

2122

2123

2124

2125

2126

2127

2128

2129

2130

2131

2132

2133

2134

2135

2136

2137

2138

2139

2140

2141

2142

2143

2144

2145

A B C D E F G H I J K L

      0.735

      0.944

      0.211

      0.134

      3.043       0.44

      2.952       3.864

      3.783       3.815

      3.768       4.098

      4.365       4.963

      5.794       7.425

      0.452

      0.765

      0.109

      0.136

      1.646       1.549

      1.913       2.033

   144.9    136.3

      3.149       2.53

      1.063      97.76

     75.96      75.33

      3.917       3.95

      0.124       3.017

     17.7       2.415

      3.008       0.997

      1.342       1.269

      2.249       2.378

   123.4    116.7

      3.017       2.679

     0.0448

     92.77      92.08

      3.796       3.824

      0.982

      0.944

     0.0775

      0.134

Normal GOF Test on Detects Only

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Detected Data Not Normal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Detected Data Not Normal at 5% Significance Level

Detected Data Not Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs

Mean Standard Error of Mean

SD    95% KM (BCA) UCL

   95% KM (t) UCL    95% KM (Percentile Bootstrap) UCL

   95% KM (z) UCL    95% KM Bootstrap t UCL

90% KM Chebyshev UCL 95% KM Chebyshev UCL

97.5% KM Chebyshev UCL 99% KM Chebyshev UCL

Gamma GOF Tests on Detected Observations Only

A-D Test Statistic Anderson-Darling GOF Test

5% A-D Critical Value Detected data appear Gamma Distributed at 5% Significance Level

K-S Test Statistic Kolmogrov-Smirnoff GOF

5% K-S Critical Value Detected data appear Gamma Distributed at 5% Significance Level

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Gamma Kaplan-Meier (KM) Statistics

k hat (KM) nu hat (KM)

Approximate Chi Square Value (97.76, α) Adjusted Chi Square Value (97.76, β)

95% Gamma Approximate KM-UCL (use when n>=50) 95% Gamma Adjusted KM-UCL (use when n<50)

Gamma ROS Statistics using Imputed  Non-Detects

GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1

For such situations, GROS method tends to yield inflated values of UCLs and BTVs

For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates

Minimum Mean

Maximum Median

SD CV

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Adjusted Level of Significance (β)

Approximate Chi Square Value (116.72, α) Adjusted Chi Square Value (116.72, β)

95% Gamma Approximate UCL (use when n>=50) 95% Gamma Adjusted UCL (use when n<50)

Lognormal GOF Test on Detected Observations Only

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Detected Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Detected Data appear Lognormal at 5% Significance Level

Detected Data appear Lognormal at 5% Significance Level



2146

2147

2148

2149

2150

2151

2152

2153

2154

2155

2156

2157

2158

2159

2160

2161

2162

2163

2164

2165

2166

2167

2168

2169

2170

2171

2172

2173

2174

2175

2176

2177

2178

2179

2180

2181

2182

2183

2184

2185

2186

2187

2188

2189

2190

2191

2192

2193

2194

2195

2196

2197

2198

2199

2200

A B C D E F G H I J K L

      3.045       0.766

      2.984       0.839

      3.784       3.784

      4.056       4.177

      4.008

      0.763       3.979

      0.836       2.161

      0.125

      3.039       0.757

      2.989       0.851

      3.779       4.037

      4.963       3.824

      3.95

     46      35

     16      30

     16      19

     0.0133      0.0363

      0.293       0.48

    0.00589      65.22%

      0.105      0.0768

     0.0863       0.733

      1.228       1.383

    -2.548       0.869

      0.895

      0.887

      0.181

      0.222

     0.0772      0.0151

Lognormal ROS Statistics Using Imputed Non-Detects

Mean in Original Scale Mean in Log Scale

SD in Original Scale SD in Log Scale

   95% t UCL (assumes normality of ROS data)    95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL    95% Bootstrap t UCL

   95% H-UCL (Log ROS)

UCLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distributed

KM Mean (logged)    95% H-UCL (KM -Log)

KM SD (logged)    95% Critical H Value (KM-Log)

KM Standard Error of Mean (logged)

DL/2 Statistics

DL/2 Normal DL/2 Log-Transformed

Mean in Original Scale Mean in Log Scale

SD in Original Scale SD in Log Scale

   95% t UCL (Assumes normality)    95% H-Stat UCL

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics

Detected Data appear Gamma Distributed at 5% Significance Level

Suggested UCL to Use

95% KM (Chebyshev) UCL 95% GROS Adjusted Gamma UCL

95% Adjusted Gamma KM-UCL

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

Indeno(1,2,3-cd)pyrene

General Statistics

Total Number of Observations Number of Distinct Observations

Number of Detects Number of Non-Detects

Number of Distinct Detects Number of Distinct Non-Detects

Minimum Detect Minimum Non-Detect

Maximum Detect Maximum Non-Detect

Variance Detects Percent Non-Detects

Mean Detects SD Detects

Median Detects CV Detects

Skewness Detects Kurtosis Detects

Mean of Logged Detects SD of Logged Detects

Normal GOF Test on Detects Only

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Detected Data appear Normal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Detected Data appear Normal at 5% Significance Level

Detected Data appear Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs

Mean Standard Error of Mean



2201

2202

2203

2204

2205

2206

2207

2208

2209

2210

2211

2212

2213

2214

2215

2216

2217

2218

2219

2220

2221

2222

2223

2224

2225

2226

2227

2228

2229

2230

2231

2232

2233

2234

2235

2236

2237

2238

2239

2240

2241

2242

2243

2244

2245

2246

2247

2248

2249

2250

2251

2252

2253

2254

2255

A B C D E F G H I J K L
     0.0715       0.104

      0.103       0.103

      0.102       0.11

      0.123       0.143

      0.172       0.228

      0.23

      0.751

      0.116

      0.218

      1.865       1.557

     0.0562      0.0673

     59.67      49.81

      0.105      0.0839

      1.164    107.1

     84.2      83.55

     0.0981      0.0989

     0.01      0.0687

      0.293      0.0573

     0.0598       0.87

      1.476       1.394

     0.0465      0.0493

   135.8    128.3

     0.0687      0.0582

     0.0448

   103.1    102.4

     0.0854      0.086

      0.933

      0.887

      0.168

      0.222

     0.0681     -2.958

     0.0569       0.732

     0.0821      0.0823

     0.0852      0.0861

     0.085

SD    95% KM (BCA) UCL

95% KM (t) UCL 95% KM (Percentile Bootstrap) UCL

   95% KM (z) UCL    95% KM Bootstrap t UCL

90% KM Chebyshev UCL 95% KM Chebyshev UCL

97.5% KM Chebyshev UCL 99% KM Chebyshev UCL

Gamma GOF Tests on Detected Observations Only

A-D Test Statistic Anderson-Darling GOF Test

5% A-D Critical Value Detected data appear Gamma Distributed at 5% Significance Level

K-S Test Statistic Kolmogrov-Smirnoff GOF

5% K-S Critical Value Detected data appear Gamma Distributed at 5% Significance Level

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Gamma Kaplan-Meier (KM) Statistics

k hat (KM) nu hat (KM)

Approximate Chi Square Value (107.09, α) Adjusted Chi Square Value (107.09, β)

   95% Gamma Approximate KM-UCL (use when n>=50)    95% Gamma Adjusted KM-UCL (use when n<50)

Gamma ROS Statistics using Imputed  Non-Detects

GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1

For such situations, GROS method tends to yield inflated values of UCLs and BTVs

For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates

Minimum Mean

Maximum Median

SD CV

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Adjusted Level of Significance (β)

Approximate Chi Square Value (128.29, α) Adjusted Chi Square Value (128.29, β)

   95% Gamma Approximate UCL (use when n>=50)    95% Gamma Adjusted UCL (use when n<50)

Lognormal GOF Test on Detected Observations Only

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Detected Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Detected Data appear Lognormal at 5% Significance Level

Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects

Mean in Original Scale Mean in Log Scale

SD in Original Scale SD in Log Scale

   95% t UCL (assumes normality of ROS data)    95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL    95% Bootstrap t UCL

   95% H-UCL (Log ROS)

UCLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distributed



2256

2257

2258

2259

2260

2261

2262

2263

2264

2265

2266

2267

2268

2269

2270

2271

2272

2273

2274

2275

2276

2277

2278

2279

2280

2281

2282

2283

2284

2285

2286

2287

2288

2289

2290

2291

2292

2293

2294

2295

2296

2297

2298

2299

2300

2301

2302

2303

2304

2305

2306

2307

2308

2309

2310

A B C D E F G H I J K L
    -3.004       0.113

      0.983       2.309

      0.229

      0.135     -2.329

     0.0816       0.959

      0.155       0.214

      0.103       0.103

     46      41

      0

      2.7      13.62

     84.4       9.9

     14.79       2.181

      1.086       3.34

      0.634

      0.945

      0.239

      0.131

     17.28      18.35

     17.46

      1.137

      0.766

      0.119

      0.133

      1.641       1.549

      8.298       8.794

KM Mean (logged)    95% H-UCL (KM -Log)

KM SD (logged)    95% Critical H Value (KM-Log)

KM Standard Error of Mean (logged)

DL/2 Statistics

DL/2 Normal DL/2 Log-Transformed

Mean in Original Scale Mean in Log Scale

SD in Original Scale SD in Log Scale

   95% t UCL (Assumes normality)    95% H-Stat UCL

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics

Detected Data appear Normal Distributed at 5% Significance Level

Suggested UCL to Use

95% KM (t) UCL 95% KM (Percentile Bootstrap) UCL

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

Lead

General Statistics

Total Number of Observations Number of Distinct Observations

Number of Missing Observations

Minimum Mean

Maximum Median

SD Std. Error of Mean

Coefficient of Variation Skewness

Normal GOF Test

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Data Not Normal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Data Not Normal at 5% Significance Level

Data Not Normal at 5% Significance Level

Assuming Normal Distribution

   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL    95% Adjusted-CLT UCL (Chen-1995)

   95% Modified-t UCL (Johnson-1978)

Gamma GOF Test

A-D Test Statistic Anderson-Darling Gamma GOF Test

5% A-D Critical Value Data Not Gamma Distributed at 5% Significance Level

K-S Test Statistic Kolmogrov-Smirnoff Gamma GOF Test

5% K-S Critical Value Detected data appear Gamma Distributed at 5% Significance Level

Detected data follow Appr. Gamma Distribution at 5% Significance Level

Gamma Statistics

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)



2311

2312

2313

2314

2315

2316

2317

2318

2319

2320

2321

2322

2323

2324

2325

2326

2327

2328

2329

2330

2331

2332

2333

2334

2335

2336

2337

2338

2339

2340

2341

2342

2343

2344

2345

2346

2347

2348

2349

2350

2351

2352

2353

2354

2355

2356

2357

2358

2359

2360

2361

2362

2363

2364

2365

A B C D E F G H I J K L
   151    142.5

     13.62      10.94

   115.9

     0.0448    115.1

     16.74      16.85

      0.96

      0.945

      0.103

      0.131

      0.993       2.277

      4.436       0.774

     16.76      18.01

     20.25      23.38

     29.5

     17.21      17.28

     17.05      20.27

     35.42      17.18

     18.38

     20.16      23.13

     27.24      35.32

     16.85

     46      43

      0

   289   1343

  3160   1300

   579.6      85.46

      0.432       0.602

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Approximate Chi Square Value (0.05)

Adjusted Level of Significance Adjusted Chi Square Value

Assuming Gamma Distribution

   95% Approximate Gamma UCL (use when n>=50)    95% Adjusted Gamma UCL (use when n<50)

Lognormal GOF Test

Shapiro Wilk Test Statistic Shapiro Wilk Lognormal GOF Test

5% Shapiro Wilk Critical Value Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic Lilliefors Lognormal GOF Test

5% Lilliefors Critical Value Data appear Lognormal at 5% Significance Level

Data appear Lognormal at 5% Significance Level

Lognormal Statistics

Minimum of Logged Data Mean of logged Data

Maximum of Logged Data SD of logged Data

Assuming Lognormal Distribution

   95% H-UCL    90% Chebyshev (MVUE) UCL

   95% Chebyshev (MVUE) UCL  97.5% Chebyshev (MVUE) UCL

   99% Chebyshev (MVUE) UCL

Nonparametric Distribution Free UCL Statistics

Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

   95% CLT UCL    95% Jackknife UCL

   95% Standard Bootstrap UCL    95% Bootstrap-t UCL

   95% Hall's Bootstrap UCL    95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL

   90% Chebyshev(Mean, Sd) UCL    95% Chebyshev(Mean, Sd) UCL

 97.5% Chebyshev(Mean, Sd) UCL    99% Chebyshev(Mean, Sd) UCL

Suggested UCL to Use

95% Adjusted Gamma UCL

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

For additional insight the user may want to consult a statistician.

Magnesium

General Statistics

Total Number of Observations Number of Distinct Observations

Number of Missing Observations

Minimum Mean

Maximum Median

SD Std. Error of Mean

Coefficient of Variation Skewness

Normal GOF Test



2366

2367

2368

2369

2370

2371

2372

2373

2374

2375

2376

2377

2378

2379

2380

2381

2382

2383

2384

2385

2386

2387

2388

2389

2390

2391

2392

2393

2394

2395

2396

2397

2398

2399

2400

2401

2402

2403

2404

2405

2406

2407

2408

2409

2410

2411

2412

2413

2414

2415

2416

2417

2418

2419

2420

A B C D E F G H I J K L
      0.958

      0.945

      0.112

      0.131

  1486   1491

  1487

      0.949

      0.753

      0.156

      0.131

      4.781       4.484

   280.8    299.4

   439.8    412.5

  1343    634.1

   366.4

     0.0448    365

  1511   1517

      0.914

      0.945

      0.19

      0.131

      5.666       7.094

      8.058       0.507

  1581   1688

  1834   2036

  2434

  1483   1486

  1484   1492

  1507   1485

  1489

  1599   1715

  1876   2193

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Data appear Normal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Data appear Normal at 5% Significance Level

Data appear Normal at 5% Significance Level

Assuming Normal Distribution

   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL    95% Adjusted-CLT UCL (Chen-1995)

   95% Modified-t UCL (Johnson-1978)

Gamma GOF Test

A-D Test Statistic Anderson-Darling Gamma GOF Test

5% A-D Critical Value Data Not Gamma Distributed at 5% Significance Level

K-S Test Statistic Kolmogrov-Smirnoff Gamma GOF Test

5% K-S Critical Value Data Not Gamma Distributed at 5% Significance Level

Data Not Gamma Distributed at 5% Significance Level

Gamma Statistics

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Approximate Chi Square Value (0.05)

Adjusted Level of Significance Adjusted Chi Square Value

Assuming Gamma Distribution

   95% Approximate Gamma UCL (use when n>=50))    95% Adjusted Gamma UCL (use when n<50)

Lognormal GOF Test

Shapiro Wilk Test Statistic Shapiro Wilk Lognormal GOF Test

5% Shapiro Wilk Critical Value Data Not Lognormal at 5% Significance Level

Lilliefors Test Statistic Lilliefors Lognormal GOF Test

5% Lilliefors Critical Value Data Not Lognormal at 5% Significance Level

Data Not Lognormal at 5% Significance Level

Lognormal Statistics

Minimum of Logged Data Mean of logged Data

Maximum of Logged Data SD of logged Data

Assuming Lognormal Distribution

   95% H-UCL    90% Chebyshev (MVUE) UCL

   95% Chebyshev (MVUE) UCL  97.5% Chebyshev (MVUE) UCL

   99% Chebyshev (MVUE) UCL

Nonparametric Distribution Free UCL Statistics

Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

   95% CLT UCL    95% Jackknife UCL

   95% Standard Bootstrap UCL    95% Bootstrap-t UCL

   95% Hall's Bootstrap UCL    95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL

   90% Chebyshev(Mean, Sd) UCL    95% Chebyshev(Mean, Sd) UCL

 97.5% Chebyshev(Mean, Sd) UCL    99% Chebyshev(Mean, Sd) UCL



2421

2422

2423

2424

2425

2426

2427

2428

2429

2430

2431

2432

2433

2434

2435

2436

2437

2438

2439

2440

2441

2442

2443

2444

2445

2446

2447

2448

2449

2450

2451

2452

2453

2454

2455

2456

2457

2458

2459

2460

2461

2462

2463

2464

2465

2466

2467

2468

2469

2470

2471

2472

2473

2474

2475

A B C D E F G H I J K L

  1486

     46      44

      0

     48.1    241.5

   742    220

   115.4      17.01

      0.478       1.813

      0.874

      0.945

      0.111

      0.131

   270.1    274.4

   270.9

      0.386

      0.753

     0.0849

      0.131

      5.053       4.738

     47.8      50.98

   464.9    435.9

   241.5    111

   388.5

     0.0448    387.1

   271    272

      0.971

      0.945

     0.0951

      0.131

Suggested UCL to Use

95% Student's-t UCL

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

For additional insight the user may want to consult a statistician.

Manganese

General Statistics

Total Number of Observations Number of Distinct Observations

Number of Missing Observations

Minimum Mean

Maximum Median

SD Std. Error of Mean

Coefficient of Variation Skewness

Normal GOF Test

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Data Not Normal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Data appear Normal at 5% Significance Level

Data appear Approximate Normal at 5% Significance Level

Assuming Normal Distribution

   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL    95% Adjusted-CLT UCL (Chen-1995)

   95% Modified-t UCL (Johnson-1978)

Gamma GOF Test

A-D Test Statistic Anderson-Darling Gamma GOF Test

5% A-D Critical Value Detected data appear Gamma Distributed at 5% Significance Level

K-S Test Statistic Kolmogrov-Smirnoff Gamma GOF Test

5% K-S Critical Value Detected data appear Gamma Distributed at 5% Significance Level

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Approximate Chi Square Value (0.05)

Adjusted Level of Significance Adjusted Chi Square Value

Assuming Gamma Distribution

   95% Approximate Gamma UCL (use when n>=50))    95% Adjusted Gamma UCL (use when n<50)

Lognormal GOF Test

Shapiro Wilk Test Statistic Shapiro Wilk Lognormal GOF Test

5% Shapiro Wilk Critical Value Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic Lilliefors Lognormal GOF Test

5% Lilliefors Critical Value Data appear Lognormal at 5% Significance Level
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2478

2479

2480

2481

2482

2483

2484

2485

2486

2487

2488

2489

2490

2491

2492

2493

2494

2495

2496

2497

2498

2499

2500

2501

2502

2503

2504

2505

2506

2507

2508

2509

2510

2511

2512

2513

2514

2515

2516

2517

2518

2519

2520

2521

2522

2523

2524

2525

2526

2527

2528

2529

2530
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      3.873       5.385

      6.609       0.466

   276.7    294.7

   318.3    351.1

   415.5

   269.5    270.1

   268.6    275.8

   283.4    270.4

   275.2

   292.6    315.7

   347.8    410.8

   270.1

     46      33

      5      41

      5      28

     0.0339      0.0363

      0.154       0.51

    0.0026      89.13%

     0.08      0.051

     0.0693       0.638

      0.751     -0.816

    -2.699       0.666

      0.904

      0.762

      0.208

      0.396

     0.047     0.00803

     0.0309      0.0623

     0.0605      0.0607

Data appear Lognormal at 5% Significance Level

Lognormal Statistics

Minimum of Logged Data Mean of logged Data

Maximum of Logged Data SD of logged Data

Assuming Lognormal Distribution

   95% H-UCL    90% Chebyshev (MVUE) UCL

   95% Chebyshev (MVUE) UCL  97.5% Chebyshev (MVUE) UCL

   99% Chebyshev (MVUE) UCL

Nonparametric Distribution Free UCL Statistics

Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

   95% CLT UCL    95% Jackknife UCL

   95% Standard Bootstrap UCL    95% Bootstrap-t UCL

   95% Hall's Bootstrap UCL    95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL

   90% Chebyshev(Mean, Sd) UCL    95% Chebyshev(Mean, Sd) UCL

 97.5% Chebyshev(Mean, Sd) UCL    99% Chebyshev(Mean, Sd) UCL

Suggested UCL to Use

95% Student's-t UCL

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

For additional insight the user may want to consult a statistician.

Methylnaphthalene[2-]

General Statistics

Total Number of Observations Number of Distinct Observations

Number of Detects Number of Non-Detects

Number of Distinct Detects Number of Distinct Non-Detects

Minimum Detect Minimum Non-Detect

Maximum Detect Maximum Non-Detect

Variance Detects Percent Non-Detects

Mean Detects SD Detects

Median Detects CV Detects

Skewness Detects Kurtosis Detects

Mean of Logged Detects SD of Logged Detects

Normal GOF Test on Detects Only

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Detected Data appear Normal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Detected Data appear Normal at 5% Significance Level

Detected Data appear Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs

Mean Standard Error of Mean

SD    95% KM (BCA) UCL

95% KM (t) UCL 95% KM (Percentile Bootstrap) UCL
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2544
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2547

2548

2549
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     0.0602      0.0678

     0.0711      0.082

     0.0971       0.127

      0.324

      0.683

      0.252

      0.359

      3.051       1.354

     0.0262      0.0591

     30.51      13.54

     0.08      0.0687

      2.306    212.2

   179.5    178.5

     0.0555      0.0558

     0.01      0.0419

      0.154      0.0325

     0.0247       0.589

      4.292       4.027

    0.00976      0.0104

   394.9    370.4

     0.0419      0.0209

     0.0448

   326.8    325.5

     0.0475      0.0477

      0.91

      0.762

      0.23

      0.396

     0.0445     -3.186

     0.0221       0.352

     0.05      0.0503

     0.0516      0.0542

     0.0483

    -3.18      0.0512

      0.427       1.837

   95% KM (z) UCL    95% KM Bootstrap t UCL

90% KM Chebyshev UCL 95% KM Chebyshev UCL

97.5% KM Chebyshev UCL 99% KM Chebyshev UCL

Gamma GOF Tests on Detected Observations Only

A-D Test Statistic Anderson-Darling GOF Test

5% A-D Critical Value Detected data appear Gamma Distributed at 5% Significance Level

K-S Test Statistic Kolmogrov-Smirnoff GOF

5% K-S Critical Value Detected data appear Gamma Distributed at 5% Significance Level

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Gamma Kaplan-Meier (KM) Statistics

k hat (KM) nu hat (KM)

Approximate Chi Square Value (212.17, α) Adjusted Chi Square Value (212.17, β)

   95% Gamma Approximate KM-UCL (use when n>=50)    95% Gamma Adjusted KM-UCL (use when n<50)

Gamma ROS Statistics using Imputed  Non-Detects

GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1

For such situations, GROS method tends to yield inflated values of UCLs and BTVs

For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates

Minimum Mean

Maximum Median

SD CV

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Adjusted Level of Significance (β)

Approximate Chi Square Value (370.45, α) Adjusted Chi Square Value (370.45, β)

   95% Gamma Approximate UCL (use when n>=50)    95% Gamma Adjusted UCL (use when n<50)

Lognormal GOF Test on Detected Observations Only

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Detected Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Detected Data appear Lognormal at 5% Significance Level

Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects

Mean in Original Scale Mean in Log Scale

SD in Original Scale SD in Log Scale

   95% t UCL (assumes normality of ROS data)    95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL    95% Bootstrap t UCL

   95% H-UCL (Log ROS)

UCLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distributed

KM Mean (logged)    95% H-UCL (KM -Log)

KM SD (logged)    95% Critical H Value (KM-Log)
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2601
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2608
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2610

2611

2612

2613

2614

2615

2616

2617

2618

2619

2620

2621

2622

2623

2624

2625

2626

2627

2628

2629

2630

2631

2632

2633

2634

2635

2636

2637

2638

2639

2640

A B C D E F G H I J K L
      0.112

      0.133     -2.403

     0.0866       1.036

      0.155       0.223

     0.0605      0.0607

     46      33

      5      41

      5      28

      0.107      0.0363

      0.542       0.51

     0.0298      89.13%

      0.261       0.173

      0.24       0.661

      1.345       1.928

    -1.509       0.638

      0.881

      0.762

      0.256

      0.396

     0.0803      0.0213

     0.0984       0.122

      0.116       0.118

      0.115       0.101

      0.144       0.173

      0.213       0.292

      0.265

      0.682

      0.203

      0.359

KM Standard Error of Mean (logged)

DL/2 Statistics

DL/2 Normal DL/2 Log-Transformed

Mean in Original Scale Mean in Log Scale

SD in Original Scale SD in Log Scale

   95% t UCL (Assumes normality)    95% H-Stat UCL

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics

Detected Data appear Normal Distributed at 5% Significance Level

Suggested UCL to Use

95% KM (t) UCL 95% KM (Percentile Bootstrap) UCL

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

Naphthalene

General Statistics

Total Number of Observations Number of Distinct Observations

Number of Detects Number of Non-Detects

Number of Distinct Detects Number of Distinct Non-Detects

Minimum Detect Minimum Non-Detect

Maximum Detect Maximum Non-Detect

Variance Detects Percent Non-Detects

Mean Detects SD Detects

Median Detects CV Detects

Skewness Detects Kurtosis Detects

Mean of Logged Detects SD of Logged Detects

Normal GOF Test on Detects Only

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Detected Data appear Normal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Detected Data appear Normal at 5% Significance Level

Detected Data appear Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs

Mean Standard Error of Mean

SD    95% KM (BCA) UCL

95% KM (t) UCL 95% KM (Percentile Bootstrap) UCL

   95% KM (z) UCL    95% KM Bootstrap t UCL

90% KM Chebyshev UCL 95% KM Chebyshev UCL

97.5% KM Chebyshev UCL 99% KM Chebyshev UCL

Gamma GOF Tests on Detected Observations Only

A-D Test Statistic Anderson-Darling GOF Test

5% A-D Critical Value Detected data appear Gamma Distributed at 5% Significance Level

K-S Test Statistic Kolmogrov-Smirnoff GOF

5% K-S Critical Value Detected data appear Gamma Distributed at 5% Significance Level

Detected data appear Gamma Distributed at 5% Significance Level
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      3.182       1.406

     0.082       0.186

     31.82      14.06

      0.261       0.22

      0.665      61.17

     44.18      43.71

      0.111       0.112

     0.01      0.0405

      0.542      0.01

     0.0948       2.339

      0.63       0.604

     0.0643      0.0671

     57.99      55.54

     0.0405      0.0522

     0.0448

     39.41      38.97

     0.0571      0.0578

      0.963

      0.762

      0.177

      0.396

     0.0693     -2.995

     0.0876       0.688

     0.091      0.0924

      0.101       0.114

     0.078

    -2.915      0.0909

      0.753       2.079

      0.183

      0.153     -2.273

      0.105       1.064

      0.179       0.265

Gamma Statistics on Detected Data Only

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Gamma Kaplan-Meier (KM) Statistics

k hat (KM) nu hat (KM)

Approximate Chi Square Value (61.17, α) Adjusted Chi Square Value (61.17, β)

   95% Gamma Approximate KM-UCL (use when n>=50)    95% Gamma Adjusted KM-UCL (use when n<50)

Gamma ROS Statistics using Imputed  Non-Detects

GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1

For such situations, GROS method tends to yield inflated values of UCLs and BTVs

For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates

Minimum Mean

Maximum Median

SD CV

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Adjusted Level of Significance (β)

Approximate Chi Square Value (55.54, α) Adjusted Chi Square Value (55.54, β)

   95% Gamma Approximate UCL (use when n>=50)    95% Gamma Adjusted UCL (use when n<50)

Lognormal GOF Test on Detected Observations Only

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Detected Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Detected Data appear Lognormal at 5% Significance Level

Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects

Mean in Original Scale Mean in Log Scale

SD in Original Scale SD in Log Scale

   95% t UCL (assumes normality of ROS data)    95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL    95% Bootstrap t UCL

   95% H-UCL (Log ROS)

UCLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distributed

KM Mean (logged)    95% H-UCL (KM -Log)

KM SD (logged)    95% Critical H Value (KM-Log)

KM Standard Error of Mean (logged)

DL/2 Statistics

DL/2 Normal DL/2 Log-Transformed

Mean in Original Scale Mean in Log Scale

SD in Original Scale SD in Log Scale

   95% t UCL (Assumes normality)    95% H-Stat UCL

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics
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      0.116       0.118

     38      36

      0

      1.88       7.359

     14.8       6.75

      3.139       0.509

      0.427       0.491

      0.951

      0.938

      0.128

      0.144

      8.219       8.24

      8.225

      0.551

      0.751

      0.136

      0.144

      5.086       4.702

      1.447       1.565

   386.6    357.4

      7.359       3.394

   314.6

     0.0434    312.9

      8.361       8.405

      0.916

      0.938

      0.159

Detected Data appear Normal Distributed at 5% Significance Level

Suggested UCL to Use

95% KM (t) UCL 95% KM (Percentile Bootstrap) UCL

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

Nickel

General Statistics

Total Number of Observations Number of Distinct Observations

Number of Missing Observations

Minimum Mean

Maximum Median

SD Std. Error of Mean

Coefficient of Variation Skewness

Normal GOF Test

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Data appear Normal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Data appear Normal at 5% Significance Level

Data appear Normal at 5% Significance Level

Assuming Normal Distribution

   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL    95% Adjusted-CLT UCL (Chen-1995)

   95% Modified-t UCL (Johnson-1978)

Gamma GOF Test

A-D Test Statistic Anderson-Darling Gamma GOF Test

5% A-D Critical Value Detected data appear Gamma Distributed at 5% Significance Level

K-S Test Statistic Kolmogrov-Smirnoff Gamma GOF Test

5% K-S Critical Value Detected data appear Gamma Distributed at 5% Significance Level

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Approximate Chi Square Value (0.05)

Adjusted Level of Significance Adjusted Chi Square Value

Assuming Gamma Distribution

   95% Approximate Gamma UCL (use when n>=50))    95% Adjusted Gamma UCL (use when n<50)

Lognormal GOF Test

Shapiro Wilk Test Statistic Shapiro Wilk Lognormal GOF Test

5% Shapiro Wilk Critical Value Data Not Lognormal at 5% Significance Level

Lilliefors Test Statistic Lilliefors Lognormal GOF Test
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2786

2787

2788

2789
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2803
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2805
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      0.144

      0.631       1.894

      2.695       0.486

      8.713       9.3

     10.13      11.29

     13.57

      8.197       8.219

      8.174       8.321

      8.215       8.182

      8.233

      8.887       9.579

     10.54      12.43

      8.219

     46      38

     26      20

     23      16

     0.059       0.11

      3.43       1.34

      0.94      43.48%

      0.789       0.969

      0.27       1.228

      1.384       1.007

    -1.047       1.342

      0.753

      0.92

      0.325

      0.174

      0.511       0.119

      0.787       0.716

5% Lilliefors Critical Value Data Not Lognormal at 5% Significance Level

Data Not Lognormal at 5% Significance Level

Lognormal Statistics

Minimum of Logged Data Mean of logged Data

Maximum of Logged Data SD of logged Data

Assuming Lognormal Distribution

   95% H-UCL    90% Chebyshev (MVUE) UCL

   95% Chebyshev (MVUE) UCL  97.5% Chebyshev (MVUE) UCL

   99% Chebyshev (MVUE) UCL

Nonparametric Distribution Free UCL Statistics

Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

   95% CLT UCL    95% Jackknife UCL

   95% Standard Bootstrap UCL    95% Bootstrap-t UCL

   95% Hall's Bootstrap UCL    95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL

   90% Chebyshev(Mean, Sd) UCL    95% Chebyshev(Mean, Sd) UCL

 97.5% Chebyshev(Mean, Sd) UCL    99% Chebyshev(Mean, Sd) UCL

Suggested UCL to Use

95% Student's-t UCL

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

For additional insight the user may want to consult a statistician.

Nitrate

General Statistics

Total Number of Observations Number of Distinct Observations

Number of Detects Number of Non-Detects

Number of Distinct Detects Number of Distinct Non-Detects

Minimum Detect Minimum Non-Detect

Maximum Detect Maximum Non-Detect

Variance Detects Percent Non-Detects

Mean Detects SD Detects

Median Detects CV Detects

Skewness Detects Kurtosis Detects

Mean of Logged Detects SD of Logged Detects

Normal GOF Test on Detects Only

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Detected Data Not Normal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Detected Data Not Normal at 5% Significance Level

Detected Data Not Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs

Mean Standard Error of Mean

SD    95% KM (BCA) UCL
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      0.711       0.712

      0.707       0.785

      0.869       1.031

      1.256       1.698

      1.362

      0.785

      0.236

      0.178

      0.74       0.68

      1.066       1.16

     38.48      35.38

      0.789       0.957

      0.421      38.75

     25.5      25.15

      0.776       0.787

     0.01       0.478

      3.43      0.0925

      0.809       1.691

      0.486       0.469

      0.985       1.021

     44.69      43.11

      0.478       0.699

     0.0448

     29.06      28.68

      0.71       0.719

      0.905

      0.92

      0.162

      0.174

      0.508     -1.471

      0.793       1.145

      0.705       0.713

      0.732       0.777

      0.676

    -1.526       0.713

   95% KM (t) UCL    95% KM (Percentile Bootstrap) UCL

   95% KM (z) UCL    95% KM Bootstrap t UCL

90% KM Chebyshev UCL 95% KM Chebyshev UCL

97.5% KM Chebyshev UCL 99% KM Chebyshev UCL

Gamma GOF Tests on Detected Observations Only

A-D Test Statistic Anderson-Darling GOF Test

5% A-D Critical Value Detected Data Not Gamma Distributed at 5% Significance Level

K-S Test Statistic Kolmogrov-Smirnoff GOF

5% K-S Critical Value Detected Data Not Gamma Distributed at 5% Significance Level

Detected Data Not Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Gamma Kaplan-Meier (KM) Statistics

k hat (KM) nu hat (KM)

Approximate Chi Square Value (38.75, α) Adjusted Chi Square Value (38.75, β)

   95% Gamma Approximate KM-UCL (use when n>=50)    95% Gamma Adjusted KM-UCL (use when n<50)

Gamma ROS Statistics using Imputed  Non-Detects

GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1

For such situations, GROS method tends to yield inflated values of UCLs and BTVs

For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates

Minimum Mean

Maximum Median

SD CV

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Adjusted Level of Significance (β)

Approximate Chi Square Value (43.11, α) Adjusted Chi Square Value (43.11, β)

   95% Gamma Approximate UCL (use when n>=50)    95% Gamma Adjusted UCL (use when n<50)

Lognormal GOF Test on Detected Observations Only

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Detected Data Not Lognormal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Detected Data appear Lognormal at 5% Significance Level

Detected Data appear Approximate Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects

Mean in Original Scale Mean in Log Scale

SD in Original Scale SD in Log Scale

   95% t UCL (assumes normality of ROS data)    95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL    95% Bootstrap t UCL

   95% H-UCL (Log ROS)

UCLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distributed

KM Mean (logged)    95% H-UCL (KM -Log)



2861

2862

2863

2864

2865

2866

2867

2868

2869

2870

2871

2872

2873

2874

2875

2876

2877

2878

2879

2880

2881

2882

2883

2884

2885

2886

2887

2888

2889

2890

2891

2892

2893

2894

2895

2896

2897

2898

2899

2900

2901

2902

2903

2904

2905

2906

2907

2908

2909

2910

2911

2912

2913

2914

2915

A B C D E F G H I J K L
      1.206       2.556

      0.198

      0.619     -1.127

      0.765       1.167

      0.808       0.99

      1.031

     46      35

     19      27

     18      18

     0.0227      0.0363

      2.39       0.48

      0.458      58.7%

      0.447       0.677

      0.27       1.513

      2.47       5.339

    -1.615       1.32

      0.6

      0.901

      0.311

      0.203

      0.234      0.0719

      0.465       0.357

      0.354       0.355

      0.352       0.517

      0.449       0.547

      0.683       0.949

      0.693

      0.78

      0.155

      0.206

KM SD (logged)    95% Critical H Value (KM-Log)

KM Standard Error of Mean (logged)

DL/2 Statistics

DL/2 Normal DL/2 Log-Transformed

Mean in Original Scale Mean in Log Scale

SD in Original Scale SD in Log Scale

   95% t UCL (Assumes normality)    95% H-Stat UCL

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics

Detected Data appear Approximate Lognormal Distributed at 5% Significance Level

Suggested UCL to Use

95% KM (Chebyshev) UCL

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

Phenanthrene

General Statistics

Total Number of Observations Number of Distinct Observations

Number of Detects Number of Non-Detects

Number of Distinct Detects Number of Distinct Non-Detects

Minimum Detect Minimum Non-Detect

Maximum Detect Maximum Non-Detect

Variance Detects Percent Non-Detects

Mean Detects SD Detects

Median Detects CV Detects

Skewness Detects Kurtosis Detects

Mean of Logged Detects SD of Logged Detects

Normal GOF Test on Detects Only

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Detected Data Not Normal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Detected Data Not Normal at 5% Significance Level

Detected Data Not Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs

Mean Standard Error of Mean

SD    95% KM (BCA) UCL

95% KM (t) UCL 95% KM (Percentile Bootstrap) UCL

   95% KM (z) UCL    95% KM Bootstrap t UCL

90% KM Chebyshev UCL 95% KM Chebyshev UCL

97.5% KM Chebyshev UCL 99% KM Chebyshev UCL

Gamma GOF Tests on Detected Observations Only

A-D Test Statistic Anderson-Darling GOF Test

5% A-D Critical Value Detected data appear Gamma Distributed at 5% Significance Level

K-S Test Statistic Kolmogrov-Smirnoff GOF

5% K-S Critical Value Detected data appear Gamma Distributed at 5% Significance Level



2916

2917

2918

2919

2920

2921

2922

2923

2924

2925

2926

2927

2928

2929

2930

2931

2932

2933

2934

2935

2936

2937

2938

2939

2940

2941

2942

2943

2944

2945

2946

2947

2948

2949

2950

2951

2952

2953

2954

2955

2956

2957

2958

2959

2960

2961

2962

2963

2964

2965

2966

2967

2968

2969

2970

A B C D E F G H I J K L

      0.74       0.659

      0.604       0.679

     28.13      25.02

      0.447       0.551

      0.252      23.18

     13.22      12.98

      0.409       0.417

     0.01       0.204

      2.39      0.0356

      0.477       2.336

      0.436       0.422

      0.469       0.484

     40.11      38.83

      0.204       0.314

     0.0448

     25.55      25.2

      0.31       0.315

      0.963

      0.901

      0.118

      0.203

      0.219     -2.464

      0.471       1.221

      0.336       0.347

      0.388       0.569

      0.286

    -2.415       0.332

      1.274       2.636

      0.238

      0.273     -1.96

      0.457       1.161

      0.386       0.426

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Gamma Kaplan-Meier (KM) Statistics

k hat (KM) nu hat (KM)

Approximate Chi Square Value (23.18, α) Adjusted Chi Square Value (23.18, β)

95% Gamma Approximate KM-UCL (use when n>=50) 95% Gamma Adjusted KM-UCL (use when n<50)

Gamma ROS Statistics using Imputed  Non-Detects

GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1

For such situations, GROS method tends to yield inflated values of UCLs and BTVs

For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates

Minimum Mean

Maximum Median

SD CV

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Adjusted Level of Significance (β)

Approximate Chi Square Value (38.83, α) Adjusted Chi Square Value (38.83, β)

95% Gamma Approximate UCL (use when n>=50) 95% Gamma Adjusted UCL (use when n<50)

Lognormal GOF Test on Detected Observations Only

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Detected Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Detected Data appear Lognormal at 5% Significance Level

Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects

Mean in Original Scale Mean in Log Scale

SD in Original Scale SD in Log Scale

   95% t UCL (assumes normality of ROS data)    95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL    95% Bootstrap t UCL

   95% H-UCL (Log ROS)

UCLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distributed

KM Mean (logged)    95% H-UCL (KM -Log)

KM SD (logged)    95% Critical H Value (KM-Log)

KM Standard Error of Mean (logged)

DL/2 Statistics

DL/2 Normal DL/2 Log-Transformed

Mean in Original Scale Mean in Log Scale

SD in Original Scale SD in Log Scale

   95% t UCL (Assumes normality)    95% H-Stat UCL

DL/2 is not a recommended method, provided for comparisons and historical reasons



2971

2972

2973

2974

2975

2976

2977

2978

2979

2980

2981

2982

2983

2984

2985

2986

2987

2988

2989

2990

2991

2992

2993

2994

2995

2996

2997

2998

2999

3000

3001

3002

3003

3004

3005

3006

3007

3008

3009

3010

3011

3012

3013

3014

3015

3016

3017

3018

3019

3020

3021

3022

3023

3024

3025

A B C D E F G H I J K L

      0.354       0.315

      0.417

     46      45

      5      41

      5      40

     0.0229   -0.00169

     0.036      0.028

2.2985E-5      89.13%

     0.029     0.00479

     0.0288       0.165

      0.417       1.001

      0.982

      0.762

      0.193

      0.396

    0.00175     0.00163

    0.00975     0.0055

    0.00449     0.00488

    0.00443     0.00259

    0.00665     0.00886

     0.0119      0.018

      0.194

      0.678

      0.164

      0.357

     46.07      18.56

6.2950E-4     0.00156

   460.7    185.6

     0.029     0.00673

     0.0322       2.959

Nonparametric Distribution Free UCL Statistics

Detected Data appear Gamma Distributed at 5% Significance Level

Suggested UCL to Use

95% KM (t) UCL 95% GROS Adjusted Gamma UCL

95% Adjusted Gamma KM-UCL

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

Plutonium-238

General Statistics

Total Number of Observations Number of Distinct Observations

Number of Detects Number of Non-Detects

Number of Distinct Detects Number of Distinct Non-Detects

Minimum Detect Minimum Non-Detect

Maximum Detect Maximum Non-Detect

Variance Detects Percent Non-Detects

Mean Detects SD Detects

Median Detects CV Detects

Skewness Detects Kurtosis Detects

Normal GOF Test on Detects Only

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Detected Data appear Normal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Detected Data appear Normal at 5% Significance Level

Detected Data appear Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs

Mean Standard Error of Mean

SD    95% KM (BCA) UCL

95% KM (t) UCL 95% KM (Percentile Bootstrap) UCL

   95% KM (z) UCL    95% KM Bootstrap t UCL

90% KM Chebyshev UCL 95% KM Chebyshev UCL

97.5% KM Chebyshev UCL 99% KM Chebyshev UCL

Gamma GOF Tests on Detected Observations Only

A-D Test Statistic Anderson-Darling GOF Test

5% A-D Critical Value Detected data appear Gamma Distributed at 5% Significance Level

K-S Test Statistic Kolmogrov-Smirnoff GOF

5% K-S Critical Value Detected data appear Gamma Distributed at 5% Significance Level

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Gamma Kaplan-Meier (KM) Statistics

k hat (KM) nu hat (KM)



3026

3027

3028

3029

3030

3031

3032

3033

3034

3035

3036

3037

3038

3039

3040

3041

3042

3043

3044

3045

3046

3047

3048

3049

3050

3051

3052

3053

3054

3055

3056

3057

3058

3059

3060

3061

3062

3063

3064

3065

3066

3067

3068

3069

3070

3071

3072

3073

3074

3075

3076

3077

3078

3079

3080

A B C D E F G H I J K L
     0.0448

      0.36       0.336

     0.0144      0.0154

    0.00789     0.00863

     0.01

    0.00449     0.00488

     46      37

     23      23

     23      15

     0.0128      0.0377

      3.14       0.48

      0.569      50%

      0.442       0.754

      0.177       1.707

      2.95       8.566

    -1.729       1.371

      0.554

      0.914

      0.335

      0.185

      0.264      0.0847

      0.555       0.416

      0.407       0.421

      0.404       0.638

      0.518       0.634

      0.793       1.107

      0.902

      0.79

      0.17

      0.19

Adjusted Level of Significance (β)

Approximate Chi Square Value (2.96, α) Adjusted Chi Square Value (2.96, β)

   95% Gamma Approximate KM-UCL (use when n>=50)    95% Gamma Adjusted KM-UCL (use when n<50)

Gamma (KM) may not be used when k hat (KM) is < 0.1

DL/2 Statistics

Mean in Original Scale SD in Original Scale

   95% t UCL (Assumes normality)

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics

Detected Data appear Normal Distributed at 5% Significance Level

Suggested UCL to Use

95% KM (t) UCL 95% KM (Percentile Bootstrap) UCL

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

Pyrene

General Statistics

Total Number of Observations Number of Distinct Observations

Number of Detects Number of Non-Detects

Number of Distinct Detects Number of Distinct Non-Detects

Minimum Detect Minimum Non-Detect

Maximum Detect Maximum Non-Detect

Variance Detects Percent Non-Detects

Mean Detects SD Detects

Median Detects CV Detects

Skewness Detects Kurtosis Detects

Mean of Logged Detects SD of Logged Detects

Normal GOF Test on Detects Only

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Detected Data Not Normal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Detected Data Not Normal at 5% Significance Level

Detected Data Not Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs

Mean Standard Error of Mean

SD    95% KM (BCA) UCL

95% KM (t) UCL 95% KM (Percentile Bootstrap) UCL

   95% KM (z) UCL    95% KM Bootstrap t UCL

90% KM Chebyshev UCL 95% KM Chebyshev UCL

97.5% KM Chebyshev UCL 99% KM Chebyshev UCL

Gamma GOF Tests on Detected Observations Only

A-D Test Statistic Anderson-Darling GOF Test

5% A-D Critical Value Detected Data Not Gamma Distributed at 5% Significance Level

K-S Test Statistic Kolmogrov-Smirnoff GOF

5% K-S Critical Value Detected data appear Gamma Distributed at 5% Significance Level



3081

3082

3083

3084

3085

3086

3087

3088

3089

3090

3091

3092

3093

3094

3095

3096

3097

3098

3099

3100

3101

3102

3103

3104

3105

3106

3107

3108

3109

3110

3111

3112

3113

3114

3115

3116

3117

3118

3119

3120

3121

3122

3123

3124

3125

3126

3127

3128

3129

3130

3131

3132

3133

3134

3135

A B C D E F G H I J K L

      0.667       0.609

      0.663       0.726

     30.69      28.02

      0.442       0.566

      0.226      20.82

     11.46      11.23

      0.48       0.49

     0.01       0.239

      3.14      0.0489

      0.568       2.375

      0.439       0.425

      0.544       0.562

     40.43      39.13

      0.239       0.366

     0.0448

     25.8      25.45

      0.362       0.367

      0.97

      0.914

      0.104

      0.185

      0.251     -2.405

      0.562       1.297

      0.39       0.398

      0.465       0.682

      0.351

    -2.364       0.412

      1.358       2.737

      0.259

      0.302     -1.922

      0.549       1.198

      0.438       0.472

Detected data follow Appr. Gamma Distribution at 5% Significance Level

Gamma Statistics on Detected Data Only

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Gamma Kaplan-Meier (KM) Statistics

k hat (KM) nu hat (KM)

Approximate Chi Square Value (20.82, α) Adjusted Chi Square Value (20.82, β)

95% Gamma Approximate KM-UCL (use when n>=50) 95% Gamma Adjusted KM-UCL (use when n<50)

Gamma ROS Statistics using Imputed  Non-Detects

GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1

For such situations, GROS method tends to yield inflated values of UCLs and BTVs

For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates

Minimum Mean

Maximum Median

SD CV

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Adjusted Level of Significance (β)

Approximate Chi Square Value (39.13, α) Adjusted Chi Square Value (39.13, β)

95% Gamma Approximate UCL (use when n>=50) 95% Gamma Adjusted UCL (use when n<50)

Lognormal GOF Test on Detected Observations Only

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Detected Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Detected Data appear Lognormal at 5% Significance Level

Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects

Mean in Original Scale Mean in Log Scale

SD in Original Scale SD in Log Scale

   95% t UCL (assumes normality of ROS data)    95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL    95% Bootstrap t UCL

   95% H-UCL (Log ROS)

UCLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distributed

KM Mean (logged)    95% H-UCL (KM -Log)

KM SD (logged)    95% Critical H Value (KM-Log)

KM Standard Error of Mean (logged)

DL/2 Statistics

DL/2 Normal DL/2 Log-Transformed

Mean in Original Scale Mean in Log Scale

SD in Original Scale SD in Log Scale

   95% t UCL (Assumes normality)    95% H-Stat UCL

DL/2 is not a recommended method, provided for comparisons and historical reasons



3136

3137

3138

3139

3140

3141

3142

3143

3144

3145

3146

3147

3148

3149

3150

3151

3152

3153

3154

3155

3156

3157

3158

3159

3160

3161

3162

3163

3164

3165

3166

3167

3168

3169

3170

3171

3172

3173

3174

3175

3176

3177

3178

3179

3180

3181

3182

3183

3184

3185

3186

3187

3188

3189

3190

A B C D E F G H I J K L

      0.407       0.367

      0.49

     46      34

     26      20

     21      14

      0.29       1.03

      1.6       1.43

      0.111      43.48%

      0.916       0.333

      0.89       0.363

      0.217     -0.605

    -0.159       0.402

      0.972

      0.92

      0.131

      0.174

      0.849      0.0531

      0.293       0.944

      0.938       0.937

      0.937       0.934

      1.008       1.081

      1.181       1.378

      0.276

      0.745

     0.0986

      0.171

      7.171       6.369

      0.128       0.144

   372.9    331.2

      0.916       0.363

Nonparametric Distribution Free UCL Statistics

Detected Data appear Approximate Gamma Distributed at 5% Significance Level

Suggested UCL to Use

95% KM (t) UCL 95% GROS Adjusted Gamma UCL

95% Adjusted Gamma KM-UCL

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

Selenium

General Statistics

Total Number of Observations Number of Distinct Observations

Number of Detects Number of Non-Detects

Number of Distinct Detects Number of Distinct Non-Detects

Minimum Detect Minimum Non-Detect

Maximum Detect Maximum Non-Detect

Variance Detects Percent Non-Detects

Mean Detects SD Detects

Median Detects CV Detects

Skewness Detects Kurtosis Detects

Mean of Logged Detects SD of Logged Detects

Normal GOF Test on Detects Only

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Detected Data appear Normal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Detected Data appear Normal at 5% Significance Level

Detected Data appear Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs

Mean Standard Error of Mean

SD    95% KM (BCA) UCL

95% KM (t) UCL 95% KM (Percentile Bootstrap) UCL

   95% KM (z) UCL    95% KM Bootstrap t UCL

90% KM Chebyshev UCL 95% KM Chebyshev UCL

97.5% KM Chebyshev UCL 99% KM Chebyshev UCL

Gamma GOF Tests on Detected Observations Only

A-D Test Statistic Anderson-Darling GOF Test

5% A-D Critical Value Detected data appear Gamma Distributed at 5% Significance Level

K-S Test Statistic Kolmogrov-Smirnoff GOF

5% K-S Critical Value Detected data appear Gamma Distributed at 5% Significance Level

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Gamma Kaplan-Meier (KM) Statistics
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3216
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3219
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3222

3223

3224

3225

3226

3227

3228
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3232
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3238

3239
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      8.388    771.7

   708.2    706.2

      0.925       0.928

      0.29       0.849

      1.6       0.796

      0.266       0.313

     10.77      10.08

     0.0788      0.0842

   991    927.7

      0.849       0.267

     0.0448

   858    855.9

      0.918       0.92

      0.955

      0.92

      0.103

      0.174

      0.838     -0.226

      0.269       0.319

      0.905       0.904

      0.906       0.909

      0.913

    -0.229       0.944

      0.375       1.802

     0.0726

      0.771     -0.327

      0.301       0.361

      0.845       0.848

      0.938       0.937

k hat (KM) nu hat (KM)

Approximate Chi Square Value (771.65, α) Adjusted Chi Square Value (771.65, β)

   95% Gamma Approximate KM-UCL (use when n>=50)    95% Gamma Adjusted KM-UCL (use when n<50)

Gamma ROS Statistics using Imputed  Non-Detects

GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1

For such situations, GROS method tends to yield inflated values of UCLs and BTVs

For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates

Minimum Mean

Maximum Median

SD CV

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Adjusted Level of Significance (β)

Approximate Chi Square Value (927.75, α) Adjusted Chi Square Value (927.75, β)

   95% Gamma Approximate UCL (use when n>=50)    95% Gamma Adjusted UCL (use when n<50)

Lognormal GOF Test on Detected Observations Only

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Detected Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Detected Data appear Lognormal at 5% Significance Level

Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects

Mean in Original Scale Mean in Log Scale

SD in Original Scale SD in Log Scale

   95% t UCL (assumes normality of ROS data)    95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL    95% Bootstrap t UCL

   95% H-UCL (Log ROS)

UCLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distributed

KM Mean (logged)    95% H-UCL (KM -Log)

KM SD (logged)    95% Critical H Value (KM-Log)

KM Standard Error of Mean (logged)

DL/2 Statistics

DL/2 Normal DL/2 Log-Transformed

Mean in Original Scale Mean in Log Scale

SD in Original Scale SD in Log Scale

   95% t UCL (Assumes normality)    95% H-Stat UCL

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics

Detected Data appear Normal Distributed at 5% Significance Level

Suggested UCL to Use

95% KM (t) UCL 95% KM (Percentile Bootstrap) UCL

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).
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     46      43

     24      22

     23      20

   160      48.4

  1100    317

 40094      47.83%

   338.9    200.2

   318       0.591

      2.565       8.834

      5.705       0.479

      0.737

      0.916

      0.214

      0.181

   219.1      30.15

   194    278

   269.7    274.7

   268.7    279.3

   309.5    350.5

   407.4    519.1

      0.777

      0.748

      0.139

      0.179

      4.291       3.782

     78.98      89.61

   206    181.6

   338.9    174.3

      1.275    117.3

     93.28      92.59

   275.5    277.5

     0.01    195.9

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

Sodium

General Statistics

Total Number of Observations Number of Distinct Observations

Number of Detects Number of Non-Detects

Number of Distinct Detects Number of Distinct Non-Detects

Minimum Detect Minimum Non-Detect

Maximum Detect Maximum Non-Detect

Variance Detects Percent Non-Detects

Mean Detects SD Detects

Median Detects CV Detects

Skewness Detects Kurtosis Detects

Mean of Logged Detects SD of Logged Detects

Normal GOF Test on Detects Only

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Detected Data Not Normal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Detected Data Not Normal at 5% Significance Level

Detected Data Not Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs

Mean Standard Error of Mean

SD    95% KM (BCA) UCL

95% KM (t) UCL 95% KM (Percentile Bootstrap) UCL

   95% KM (z) UCL    95% KM Bootstrap t UCL

90% KM Chebyshev UCL 95% KM Chebyshev UCL

97.5% KM Chebyshev UCL 99% KM Chebyshev UCL

Gamma GOF Tests on Detected Observations Only

A-D Test Statistic Anderson-Darling GOF Test

5% A-D Critical Value Detected Data Not Gamma Distributed at 5% Significance Level

K-S Test Statistic Kolmogrov-Smirnoff GOF

5% K-S Critical Value Detected data appear Gamma Distributed at 5% Significance Level

Detected data follow Appr. Gamma Distribution at 5% Significance Level

Gamma Statistics on Detected Data Only

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Gamma Kaplan-Meier (KM) Statistics

k hat (KM) nu hat (KM)

Approximate Chi Square Value (117.28, α) Adjusted Chi Square Value (117.28, β)

95% Gamma Approximate KM-UCL (use when n>=50) 95% Gamma Adjusted KM-UCL (use when n<50)

Gamma ROS Statistics using Imputed  Non-Detects

GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1

For such situations, GROS method tends to yield inflated values of UCLs and BTVs

For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates

Minimum Mean
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  1100    161

   209.6       1.07

      0.382       0.372

   512.3    526.7

     35.18      34.22

   195.9    321.2

     0.0448

     21.84      21.52

   307    311.5

      0.915

      0.916

      0.135

      0.181

   232.7       5.244

   182.5       0.611

   277.9    278.9

   286.5    295.3

   273.1

      5.02    303.7

      0.894       2.218

      0.153

   222.1       5.081

   191.6       0.849

   269.6    304

   269.7    311.5

   277.5

     46      42

     14      32

     14      28

     0.0535     0.0034

Maximum Median

SD CV

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Adjusted Level of Significance (β)

Approximate Chi Square Value (34.22, α) Adjusted Chi Square Value (34.22, β)

95% Gamma Approximate UCL (use when n>=50) 95% Gamma Adjusted UCL (use when n<50)

Lognormal GOF Test on Detected Observations Only

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Detected Data Not Lognormal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Detected Data appear Lognormal at 5% Significance Level

Detected Data appear Approximate Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects

Mean in Original Scale Mean in Log Scale

SD in Original Scale SD in Log Scale

   95% t UCL (assumes normality of ROS data)    95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL    95% Bootstrap t UCL

   95% H-UCL (Log ROS)

UCLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distributed

KM Mean (logged)    95% H-UCL (KM -Log)

KM SD (logged)    95% Critical H Value (KM-Log)

KM Standard Error of Mean (logged)

DL/2 Statistics

DL/2 Normal DL/2 Log-Transformed

Mean in Original Scale Mean in Log Scale

SD in Original Scale SD in Log Scale

   95% t UCL (Assumes normality)    95% H-Stat UCL

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics

Detected Data appear Approximate Gamma Distributed at 5% Significance Level

Suggested UCL to Use

95% KM (t) UCL 95% GROS Adjusted Gamma UCL

95% Adjusted Gamma KM-UCL

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

Uranium-235/236

General Statistics

Total Number of Observations Number of Distinct Observations

Number of Detects Number of Non-Detects

Number of Distinct Detects Number of Distinct Non-Detects

Minimum Detect Minimum Non-Detect
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3374
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3382

3383

3384

3385

3386

3387

3388

3389
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3391

3392
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3394
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3402

3403

3404

3405

3406

3407

3408

3409

3410

A B C D E F G H I J K L
     0.0952      0.0673

1.4724E-4      69.57%

     0.0768      0.0121

     0.0745       0.158

     0.0367     -0.393

    -2.578       0.161

      0.955

      0.874

      0.135

      0.237

     0.0259     0.00529

     0.0344      0.0363

     0.0348      0.035

     0.0346      0.0349

     0.0418      0.0489

     0.0589      0.0785

      0.266

      0.733

      0.116

      0.228

     42.23      33.23

    0.00182     0.00231

  1183    930.5

     0.0768      0.0133

      0.566      52.07

     36.49      36.07

     0.0369      0.0374

     0.0291      0.0517

     0.0952      0.0407

     0.0183       0.354

      9.698       9.08

    0.00533     0.00569

   892.2    835.4

     0.0517      0.0172

     0.0448

   769.3    767.3

     0.0561      0.0563

Maximum Detect Maximum Non-Detect

Variance Detects Percent Non-Detects

Mean Detects SD Detects

Median Detects CV Detects

Skewness Detects Kurtosis Detects

Mean of Logged Detects SD of Logged Detects

Normal GOF Test on Detects Only

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Detected Data appear Normal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Detected Data appear Normal at 5% Significance Level

Detected Data appear Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs

Mean Standard Error of Mean

SD    95% KM (BCA) UCL

95% KM (t) UCL 95% KM (Percentile Bootstrap) UCL

   95% KM (z) UCL    95% KM Bootstrap t UCL

90% KM Chebyshev UCL 95% KM Chebyshev UCL

97.5% KM Chebyshev UCL 99% KM Chebyshev UCL

Gamma GOF Tests on Detected Observations Only

A-D Test Statistic Anderson-Darling GOF Test

5% A-D Critical Value Detected data appear Gamma Distributed at 5% Significance Level

K-S Test Statistic Kolmogrov-Smirnoff GOF

5% K-S Critical Value Detected data appear Gamma Distributed at 5% Significance Level

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Gamma Kaplan-Meier (KM) Statistics

k hat (KM) nu hat (KM)

Approximate Chi Square Value (52.07, α) Adjusted Chi Square Value (52.07, β)

   95% Gamma Approximate KM-UCL (use when n>=50)    95% Gamma Adjusted KM-UCL (use when n<50)

Gamma ROS Statistics using Imputed  Non-Detects

GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1

For such situations, GROS method tends to yield inflated values of UCLs and BTVs

For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates

Minimum Mean

Maximum Median

SD CV

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Adjusted Level of Significance (β)

Approximate Chi Square Value (835.38, α) Adjusted Chi Square Value (835.38, β)

   95% Gamma Approximate UCL (use when n>=50)    95% Gamma Adjusted UCL (use when n<50)
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      0.953

      0.874

      0.111

      0.237

     0.0551     -2.934

     0.0161       0.258

     0.0591      0.0592

     0.0594      0.0596

     0.0589

    -4.731      0.0452

      1.434       2.831

      0.221

     0.0337     -3.867

     0.0303       1.076

     0.0412      0.0549

     0.0348      0.035

     46      45

      0

     10.1      36.28

   191      26.3

     35       5.161

      0.965       3.25

      0.57

      0.945

      0.345

      0.131

Lognormal GOF Test on Detected Observations Only

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Detected Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Detected Data appear Lognormal at 5% Significance Level

Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects

Mean in Original Scale Mean in Log Scale

SD in Original Scale SD in Log Scale

   95% t UCL (assumes normality of ROS data)    95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL    95% Bootstrap t UCL

   95% H-UCL (Log ROS)

UCLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distributed

KM Mean (logged)    95% H-UCL (KM -Log)

KM SD (logged)    95% Critical H Value (KM-Log)

KM Standard Error of Mean (logged)

DL/2 Statistics

DL/2 Normal DL/2 Log-Transformed

Mean in Original Scale Mean in Log Scale

SD in Original Scale SD in Log Scale

   95% t UCL (Assumes normality)    95% H-Stat UCL

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics

Detected Data appear Normal Distributed at 5% Significance Level

Suggested UCL to Use

95% KM (t) UCL 95% KM (Percentile Bootstrap) UCL

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

Zinc

General Statistics

Total Number of Observations Number of Distinct Observations

Number of Missing Observations

Minimum Mean

Maximum Median

SD Std. Error of Mean

Coefficient of Variation Skewness

Normal GOF Test

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Data Not Normal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Data Not Normal at 5% Significance Level

Data Not Normal at 5% Significance Level
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3484
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3488

3489
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3491

3492

3493

3494

3495

3496

3497

3498

3499

3500

3501

3502

3503

3504

3505

3506

3507

3508

3509

3510
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3512

3513

3514

3515

3516

3517

3518

3519
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     44.95      47.41

     45.36

      3.662

      0.759

      0.267

      0.132

      2.349       2.211

     15.44      16.41

   216.1    203.4

     36.28      24.4

   171.4

     0.0448    170.4

     43.05      43.29

      0.872

      0.945

      0.206

      0.131

      2.313       3.364

      5.252       0.592

     40.87      43.84

     48.17      54.19

     66.02

     44.77      44.95

     44.68      50.8

     53.41      45.68

     49.43

     51.76      58.77

     68.51      87.63

     58.77

Assuming Normal Distribution

   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL    95% Adjusted-CLT UCL (Chen-1995)

   95% Modified-t UCL (Johnson-1978)

Gamma GOF Test

A-D Test Statistic Anderson-Darling Gamma GOF Test

5% A-D Critical Value Data Not Gamma Distributed at 5% Significance Level

K-S Test Statistic Kolmogrov-Smirnoff Gamma GOF Test

5% K-S Critical Value Data Not Gamma Distributed at 5% Significance Level

Data Not Gamma Distributed at 5% Significance Level

Gamma Statistics

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Approximate Chi Square Value (0.05)

Adjusted Level of Significance Adjusted Chi Square Value

Assuming Gamma Distribution

   95% Approximate Gamma UCL (use when n>=50))    95% Adjusted Gamma UCL (use when n<50)

Lognormal GOF Test

Shapiro Wilk Test Statistic Shapiro Wilk Lognormal GOF Test

5% Shapiro Wilk Critical Value Data Not Lognormal at 5% Significance Level

Lilliefors Test Statistic Lilliefors Lognormal GOF Test

5% Lilliefors Critical Value Data Not Lognormal at 5% Significance Level

Data Not Lognormal at 5% Significance Level

Lognormal Statistics

Minimum of Logged Data Mean of logged Data

Maximum of Logged Data SD of logged Data

Assuming Lognormal Distribution

   95% H-UCL    90% Chebyshev (MVUE) UCL

   95% Chebyshev (MVUE) UCL  97.5% Chebyshev (MVUE) UCL

   99% Chebyshev (MVUE) UCL

Nonparametric Distribution Free UCL Statistics

Data do not follow a Discernible Distribution (0.05)

Nonparametric Distribution Free UCLs

   95% CLT UCL    95% Jackknife UCL

   95% Standard Bootstrap UCL    95% Bootstrap-t UCL

   95% Hall's Bootstrap UCL    95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL

   90% Chebyshev(Mean, Sd) UCL    95% Chebyshev(Mean, Sd) UCL

 97.5% Chebyshev(Mean, Sd) UCL    99% Chebyshev(Mean, Sd) UCL

Suggested UCL to Use

95% Chebyshev (Mean, Sd) UCL

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.



3521

3522

3523

3524

A B C D E F G H I J K L
These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

For additional insight the user may want to consult a statistician.
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     23      22

      9      14

      8      14

     0.045      0.036

      7.2       0.69

      5.448      60.87%

      1.288       2.334

      0.31       1.811

      2.526       6.548

    -1.008       1.713

      0.598

      0.829

      0.392

      0.295

      0.538       0.333

      1.503       1.162

      1.109       1.112

      1.085       3.893

      1.536       1.988

      2.616       3.849

      0.549

      0.77

      0.27

      0.294

      0.503       0.409

      2.562       3.148

      9.052       7.368

      1.288       2.014

      0.128       5.887

      1.582       1.427

      2.001       2.219

UCL Statistics for Data Sets with Non-Detects

User Selected Options

Date/Time of Computation   2/5/2015 11:10:51 AM

From File   ProUCLinput_SD_0-1.xls

Full Precision   OFF

Confidence Coefficient   95%

Number of Bootstrap Operations   2000

Acenaphthene

General Statistics

Total Number of Observations Number of Distinct Observations

Number of Detects Number of Non-Detects

Number of Distinct Detects Number of Distinct Non-Detects

Minimum Detect Minimum Non-Detect

Maximum Detect Maximum Non-Detect

Variance Detects Percent Non-Detects

Mean Detects SD Detects

Median Detects CV Detects

Skewness Detects Kurtosis Detects

Mean of Logged Detects SD of Logged Detects

Normal GOF Test on Detects Only

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Detected Data Not Normal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Detected Data Not Normal at 5% Significance Level

Detected Data Not Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs

Mean Standard Error of Mean

SD    95% KM (BCA) UCL

95% KM (t) UCL 95% KM (Percentile Bootstrap) UCL

   95% KM (z) UCL    95% KM Bootstrap t UCL

90% KM Chebyshev UCL 95% KM Chebyshev UCL

97.5% KM Chebyshev UCL 99% KM Chebyshev UCL

Gamma GOF Tests on Detected Observations Only

A-D Test Statistic Anderson-Darling GOF Test

5% A-D Critical Value Detected data appear Gamma Distributed at 5% Significance Level

K-S Test Statistic Kolmogrov-Smirnoff GOF

5% K-S Critical Value Detected data appear Gamma Distributed at 5% Significance Level

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Gamma Kaplan-Meier (KM) Statistics

k hat (KM) nu hat (KM)

Approximate Chi Square Value (5.89, α) Adjusted Chi Square Value (5.89, β)

95% Gamma Approximate KM-UCL (use when n>=50) 95% Gamma Adjusted KM-UCL (use when n<50)
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A B C D E F G H I J K L

     0.01       0.51

      7.2      0.01

      1.545       3.028

      0.277       0.27

      1.844       1.893

     12.73      12.4

      0.51       0.983

     0.0389

      5.493       5.162

      1.152       1.226

      0.943

      0.829

      0.16

      0.295

      0.509     -3.424

      1.546       2.284

      1.063       1.094

      1.519       4.276

      4.013

    -2.319       0.893

      1.515       3.272

      0.348

      0.56     -2.268

      1.531       1.726

      1.108       1.731

      1.109       1.226

      2.219

Gamma ROS Statistics using Imputed  Non-Detects

GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1

For such situations, GROS method tends to yield inflated values of UCLs and BTVs

For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates

Minimum Mean

Maximum Median

SD CV

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Adjusted Level of Significance (β)

Approximate Chi Square Value (12.40, α) Adjusted Chi Square Value (12.40, β)

95% Gamma Approximate UCL (use when n>=50) 95% Gamma Adjusted UCL (use when n<50)

Lognormal GOF Test on Detected Observations Only

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Detected Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Detected Data appear Lognormal at 5% Significance Level

Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects

Mean in Original Scale Mean in Log Scale

SD in Original Scale SD in Log Scale

   95% t UCL (assumes normality of ROS data)    95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL    95% Bootstrap t UCL

   95% H-UCL (Log ROS)

UCLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distributed

KM Mean (logged)    95% H-UCL (KM -Log)

KM SD (logged)    95% Critical H Value (KM-Log)

KM Standard Error of Mean (logged)

DL/2 Statistics

DL/2 Normal DL/2 Log-Transformed

Mean in Original Scale Mean in Log Scale

SD in Original Scale SD in Log Scale

   95% t UCL (Assumes normality)    95% H-Stat UCL

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics

Detected Data appear Gamma Distributed at 5% Significance Level

Suggested UCL to Use

95% KM (t) UCL 95% GROS Adjusted Gamma UCL

95% Adjusted Gamma KM-UCL

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.
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A B C D E F G H I J K L

     13      13

      5       8

      5       8

    0.00227     0.00543

     0.031      0.08

1.5136E-4      61.54%

    0.00939      0.0123

    0.00291       1.31

      2.051       4.241

    -5.224       1.094

      0.684

      0.762

      0.345

      0.396

    0.00546     0.00253

    0.00784      0.0101

    0.00998     0.00994

    0.00963      0.0556

     0.0131      0.0165

     0.0213      0.0307

      0.646

      0.691

      0.341

      0.364

      1.035       0.547

    0.00907      0.0172

     10.35       5.472

    0.00939      0.0127

      0.484      12.59

      5.617       4.968

     0.0122      0.0138

    0.00227     0.00977

     0.031      0.01

    0.00711       0.728

Acetone

General Statistics

Total Number of Observations Number of Distinct Observations

Number of Detects Number of Non-Detects

Number of Distinct Detects Number of Distinct Non-Detects

Minimum Detect Minimum Non-Detect

Maximum Detect Maximum Non-Detect

Variance Detects Percent Non-Detects

Mean Detects SD Detects

Median Detects CV Detects

Skewness Detects Kurtosis Detects

Mean of Logged Detects SD of Logged Detects

Normal GOF Test on Detects Only

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Detected Data Not Normal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Detected Data appear Normal at 5% Significance Level

Detected Data appear Approximate Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs

Mean Standard Error of Mean

SD    95% KM (BCA) UCL

95% KM (t) UCL 95% KM (Percentile Bootstrap) UCL

   95% KM (z) UCL    95% KM Bootstrap t UCL

90% KM Chebyshev UCL 95% KM Chebyshev UCL

97.5% KM Chebyshev UCL 99% KM Chebyshev UCL

Gamma GOF Tests on Detected Observations Only

A-D Test Statistic Anderson-Darling GOF Test

5% A-D Critical Value Detected data appear Gamma Distributed at 5% Significance Level

K-S Test Statistic Kolmogrov-Smirnoff GOF

5% K-S Critical Value Detected data appear Gamma Distributed at 5% Significance Level

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Gamma Kaplan-Meier (KM) Statistics

k hat (KM) nu hat (KM)

Approximate Chi Square Value (12.59, α) Adjusted Chi Square Value (12.59, β)

   95% Gamma Approximate KM-UCL (use when n>=50)    95% Gamma Adjusted KM-UCL (use when n<50)

Gamma ROS Statistics using Imputed  Non-Detects

GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1

For such situations, GROS method tends to yield inflated values of UCLs and BTVs

For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates

Minimum Mean

Maximum Median

SD CV
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203
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205
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217
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219

220

A B C D E F G H I J K L
      2.489       1.966

    0.00392     0.00497

     64.71      51.11

    0.00977     0.00697

     0.0301

     35.69      33.86

     0.014      0.0147

      0.83

      0.762

      0.313

      0.396

    0.00543     -5.594

    0.00782       0.704

    0.0093     0.00945

     0.012      0.0832

    0.00772

    -5.641     0.00768

      0.728       2.411

      0.24

    0.00828     -5.395

     0.0123       0.958

     0.0144      0.0155

    0.00998     0.00994

     23      23

      0

  2250   5472

 16500   4580

  3224    672.2

      0.589       1.96

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Adjusted Level of Significance (β)

Approximate Chi Square Value (51.11, α) Adjusted Chi Square Value (51.11, β)

   95% Gamma Approximate UCL (use when n>=50)    95% Gamma Adjusted UCL (use when n<50)

Lognormal GOF Test on Detected Observations Only

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Detected Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Detected Data appear Lognormal at 5% Significance Level

Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects

Mean in Original Scale Mean in Log Scale

SD in Original Scale SD in Log Scale

   95% t UCL (assumes normality of ROS data)    95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL    95% Bootstrap t UCL

   95% H-UCL (Log ROS)

UCLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distributed

KM Mean (logged)    95% H-UCL (KM -Log)

KM SD (logged)    95% Critical H Value (KM-Log)

KM Standard Error of Mean (logged)

DL/2 Statistics

DL/2 Normal DL/2 Log-Transformed

Mean in Original Scale Mean in Log Scale

SD in Original Scale SD in Log Scale

   95% t UCL (Assumes normality)    95% H-Stat UCL

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics

Detected Data appear Approximate Normal Distributed at 5% Significance Level

Suggested UCL to Use

95% KM (t) UCL 95% KM (Percentile Bootstrap) UCL

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

Aluminum

General Statistics

Total Number of Observations Number of Distinct Observations

Number of Missing Observations

Minimum Mean

Maximum Median

SD Std. Error of Mean

Coefficient of Variation Skewness
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230
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235

236

237

238

239

240

241

242

243

244

245

246

247

248

249

250

251

252

253

254

255

256

257

258

259

260

261

262

263

264

265

266

267

268

269

270

271

272

273

274

275

A B C D E F G H I J K L

      0.809

      0.914

      0.173

      0.185

  6626   6871

  6672

      0.578

      0.749

      0.141

      0.182

      3.951       3.465

  1385   1579

   181.8    159.4

  5472   2940

   131.2

     0.0389    129.3

  6647   6743

      0.949

      0.914

      0.132

      0.185

      7.719       8.476

      9.711       0.506

  6748   7202

  8010   9131

 11335

  6577   6626

  6598   7069

  7941   6636

  6794

Normal GOF Test

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Data Not Normal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Data appear Normal at 5% Significance Level

Data appear Approximate Normal at 5% Significance Level

Assuming Normal Distribution

   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL    95% Adjusted-CLT UCL (Chen-1995)

   95% Modified-t UCL (Johnson-1978)

Gamma GOF Test

A-D Test Statistic Anderson-Darling Gamma GOF Test

5% A-D Critical Value Detected data appear Gamma Distributed at 5% Significance Level

K-S Test Statistic Kolmogrov-Smirnoff Gamma GOF Test

5% K-S Critical Value Detected data appear Gamma Distributed at 5% Significance Level

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Approximate Chi Square Value (0.05)

Adjusted Level of Significance Adjusted Chi Square Value

Assuming Gamma Distribution

   95% Approximate Gamma UCL (use when n>=50))    95% Adjusted Gamma UCL (use when n<50)

Lognormal GOF Test

Shapiro Wilk Test Statistic Shapiro Wilk Lognormal GOF Test

5% Shapiro Wilk Critical Value Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic Lilliefors Lognormal GOF Test

5% Lilliefors Critical Value Data appear Lognormal at 5% Significance Level

Data appear Lognormal at 5% Significance Level

Lognormal Statistics

Minimum of Logged Data Mean of logged Data

Maximum of Logged Data SD of logged Data

Assuming Lognormal Distribution

   95% H-UCL    90% Chebyshev (MVUE) UCL

   95% Chebyshev (MVUE) UCL  97.5% Chebyshev (MVUE) UCL

   99% Chebyshev (MVUE) UCL

Nonparametric Distribution Free UCL Statistics

Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

   95% CLT UCL    95% Jackknife UCL

   95% Standard Bootstrap UCL    95% Bootstrap-t UCL

   95% Hall's Bootstrap UCL    95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL
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299
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305

306

307

308

309

310

311

312

313

314

315

316

317

318

319

320

321

322

323

324

325

326

327

328

329

330

A B C D E F G H I J K L
  7488   8402

  9670  12160

  6626

     23      10

      5      18

      5       5

     0.093      0.075

      1.53       0.5

      0.377      78.26%

      0.592       0.614

      0.362       1.037

      1.066    -0.0295

    -1.084       1.264

      0.867

      0.762

      0.246

      0.396

      0.2      0.0797

      0.333       0.341

      0.337       0.328

      0.331       0.379

      0.439       0.548

      0.698       0.993

      0.342

      0.691

      0.253

      0.364

      1.028       0.544

      0.576       1.087

     10.28       5.445

      0.592       0.802

      0.361      16.61

   90% Chebyshev(Mean, Sd) UCL    95% Chebyshev(Mean, Sd) UCL

 97.5% Chebyshev(Mean, Sd) UCL    99% Chebyshev(Mean, Sd) UCL

Suggested UCL to Use

95% Student's-t UCL

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

For additional insight the user may want to consult a statistician.

Amino-4,6-dinitrotoluene[2-]

General Statistics

Total Number of Observations Number of Distinct Observations

Number of Detects Number of Non-Detects

Number of Distinct Detects Number of Distinct Non-Detects

Minimum Detect Minimum Non-Detect

Maximum Detect Maximum Non-Detect

Variance Detects Percent Non-Detects

Mean Detects SD Detects

Median Detects CV Detects

Skewness Detects Kurtosis Detects

Mean of Logged Detects SD of Logged Detects

Normal GOF Test on Detects Only

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Detected Data appear Normal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Detected Data appear Normal at 5% Significance Level

Detected Data appear Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs

Mean Standard Error of Mean

SD    95% KM (BCA) UCL

95% KM (t) UCL 95% KM (Percentile Bootstrap) UCL

   95% KM (z) UCL    95% KM Bootstrap t UCL

90% KM Chebyshev UCL 95% KM Chebyshev UCL

97.5% KM Chebyshev UCL 99% KM Chebyshev UCL

Gamma GOF Tests on Detected Observations Only

A-D Test Statistic Anderson-Darling GOF Test

5% A-D Critical Value Detected data appear Gamma Distributed at 5% Significance Level

K-S Test Statistic Kolmogrov-Smirnoff GOF

5% K-S Critical Value Detected data appear Gamma Distributed at 5% Significance Level

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Gamma Kaplan-Meier (KM) Statistics

k hat (KM) nu hat (KM)
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A B C D E F G H I J K L
      8.391       7.969

      0.396       0.417

     0.01       0.15

      1.53      0.01

      0.359       2.385

      0.382       0.361

      0.394       0.417

     17.57      16.61

      0.15       0.25

     0.0389

      8.393       7.971

      0.298       0.313

      0.894

      0.762

      0.236

      0.396

      0.152     -3.708

      0.356       1.946

      0.279       0.282

      0.328       0.62

      0.844

    -2.182       0.244

      0.841       2.327

      0.218

      0.251     -1.973

      0.334       1.11

      0.37       0.484

      0.337       0.328

Approximate Chi Square Value (16.61, α) Adjusted Chi Square Value (16.61, β)

   95% Gamma Approximate KM-UCL (use when n>=50)    95% Gamma Adjusted KM-UCL (use when n<50)

Gamma ROS Statistics using Imputed  Non-Detects

GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1

For such situations, GROS method tends to yield inflated values of UCLs and BTVs

For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates

Minimum Mean

Maximum Median

SD CV

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Adjusted Level of Significance (β)

Approximate Chi Square Value (16.61, α) Adjusted Chi Square Value (16.61, β)

   95% Gamma Approximate UCL (use when n>=50)    95% Gamma Adjusted UCL (use when n<50)

Lognormal GOF Test on Detected Observations Only

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Detected Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Detected Data appear Lognormal at 5% Significance Level

Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects

Mean in Original Scale Mean in Log Scale

SD in Original Scale SD in Log Scale

   95% t UCL (assumes normality of ROS data)    95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL    95% Bootstrap t UCL

   95% H-UCL (Log ROS)

UCLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distributed

KM Mean (logged)    95% H-UCL (KM -Log)

KM SD (logged)    95% Critical H Value (KM-Log)

KM Standard Error of Mean (logged)

DL/2 Statistics

DL/2 Normal DL/2 Log-Transformed

Mean in Original Scale Mean in Log Scale

SD in Original Scale SD in Log Scale

   95% t UCL (Assumes normality)    95% H-Stat UCL

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics

Detected Data appear Normal Distributed at 5% Significance Level

Suggested UCL to Use

95% KM (t) UCL 95% KM (Percentile Bootstrap) UCL

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.
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     23      23

     14       9

     14       9

    0.00835      0.036

     27       0.43

     50.59      39.13%

      2.551       7.113

      0.185       2.789

      3.611      13.26

    -1.376       2.3

      0.396

      0.874

      0.427

      0.237

      1.563       1.187

      5.488       4.064

      3.602       3.85

      3.516      21.27

      5.126       6.739

      8.979      13.38

      0.962

      0.833

      0.245

      0.248

      0.298       0.282

      8.547       9.042

      8.357       7.899

      2.551       4.802

     0.0811       3.732

      0.619       0.538

      9.428      10.85

    0.00835       1.557

Anthracene

General Statistics

Total Number of Observations Number of Distinct Observations

Number of Detects Number of Non-Detects

Number of Distinct Detects Number of Distinct Non-Detects

Minimum Detect Minimum Non-Detect

Maximum Detect Maximum Non-Detect

Variance Detects Percent Non-Detects

Mean Detects SD Detects

Median Detects CV Detects

Skewness Detects Kurtosis Detects

Mean of Logged Detects SD of Logged Detects

Normal GOF Test on Detects Only

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Detected Data Not Normal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Detected Data Not Normal at 5% Significance Level

Detected Data Not Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs

Mean Standard Error of Mean

SD 95% KM (BCA) UCL

   95% KM (t) UCL    95% KM (Percentile Bootstrap) UCL

   95% KM (z) UCL    95% KM Bootstrap t UCL

90% KM Chebyshev UCL 95% KM Chebyshev UCL

97.5% KM Chebyshev UCL 99% KM Chebyshev UCL

Gamma GOF Tests on Detected Observations Only

A-D Test Statistic Anderson-Darling GOF Test

5% A-D Critical Value Detected Data Not Gamma Distributed at 5% Significance Level

K-S Test Statistic Kolmogrov-Smirnoff GOF

5% K-S Critical Value Detected data appear Gamma Distributed at 5% Significance Level

Detected data follow Appr. Gamma Distribution at 5% Significance Level

Gamma Statistics on Detected Data Only

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Gamma Kaplan-Meier (KM) Statistics

k hat (KM) nu hat (KM)

Approximate Chi Square Value (3.73, α) Adjusted Chi Square Value (3.73, β)

95% Gamma Approximate KM-UCL (use when n>=50) 95% Gamma Adjusted KM-UCL (use when n<50)

Gamma (KM) may not be used when k hat (KM) is < 0.1

Gamma ROS Statistics using Imputed  Non-Detects

GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1

For such situations, GROS method tends to yield inflated values of UCLs and BTVs

For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates

Minimum Mean
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448
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450

451

452
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454

455

456

457

458

459

460

461
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463

464

465

466

467

468

469
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481
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483
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487

488
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490
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492
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494
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     27      0.0181

      5.613       3.606

      0.233       0.232

      6.679       6.719

     10.72      10.66

      1.557       3.234

     0.0389

      4.356       4.067

      3.808       4.078

      0.97

      0.874

      0.112

      0.237

      1.559     -2.471

      5.612       2.274

      3.569       3.864

      6.007      20.68

     10

    -2.454       9.109

      2.247       4.465

      0.501

      1.583     -2.074

      5.606       2.095

      3.59       7.384

      4.064       4.078

     10.85

     23      21

      0

      0.66       2.49

Maximum Median

SD CV

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Adjusted Level of Significance (β)

Approximate Chi Square Value (10.66, α) Adjusted Chi Square Value (10.66, β)

95% Gamma Approximate UCL (use when n>=50) 95% Gamma Adjusted UCL (use when n<50)

Lognormal GOF Test on Detected Observations Only

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Detected Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Detected Data appear Lognormal at 5% Significance Level

Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects

Mean in Original Scale Mean in Log Scale

SD in Original Scale SD in Log Scale

   95% t UCL (assumes normality of ROS data)    95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL    95% Bootstrap t UCL

   95% H-UCL (Log ROS)

UCLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distributed

KM Mean (logged)    95% H-UCL (KM -Log)

KM SD (logged)    95% Critical H Value (KM-Log)

KM Standard Error of Mean (logged)

DL/2 Statistics

DL/2 Normal DL/2 Log-Transformed

Mean in Original Scale Mean in Log Scale

SD in Original Scale SD in Log Scale

   95% t UCL (Assumes normality)    95% H-Stat UCL

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics

Detected Data appear Approximate Gamma Distributed at 5% Significance Level

Suggested UCL to Use

95% KM (BCA) UCL 95% GROS Adjusted Gamma UCL

95% Adjusted Gamma KM-UCL

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

Arsenic

General Statistics

Total Number of Observations Number of Distinct Observations

Number of Missing Observations

Minimum Mean
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502
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512

513

514

515

516

517

518

519

520

521

522

523

524

525

526

527

528

529

530

531

532

533

534

535

536

537

538

539

540

541

542

543

544

545

546

547

548

549

550
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      9.6       1.9

      1.892       0.394

      0.76       2.766

      0.692

      0.914

      0.26

      0.185

      3.168       3.382

      3.206

      0.967

      0.751

      0.176

      0.183

      2.925       2.572

      0.851       0.968

   134.5    118.3

      2.49       1.553

     94.21

     0.0389      92.65

      3.128       3.181

      0.943

      0.914

      0.16

      0.185

    -0.416       0.732

      2.262       0.579

      3.163       3.365

      3.786       4.369

      5.515

      3.139       3.168

Maximum Median

SD Std. Error of Mean

Coefficient of Variation Skewness

Normal GOF Test

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Data Not Normal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Data Not Normal at 5% Significance Level

Data Not Normal at 5% Significance Level

Assuming Normal Distribution

   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL    95% Adjusted-CLT UCL (Chen-1995)

   95% Modified-t UCL (Johnson-1978)

Gamma GOF Test

A-D Test Statistic Anderson-Darling Gamma GOF Test

5% A-D Critical Value Data Not Gamma Distributed at 5% Significance Level

K-S Test Statistic Kolmogrov-Smirnoff Gamma GOF Test

5% K-S Critical Value Detected data appear Gamma Distributed at 5% Significance Level

Detected data follow Appr. Gamma Distribution at 5% Significance Level

Gamma Statistics

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Approximate Chi Square Value (0.05)

Adjusted Level of Significance Adjusted Chi Square Value

Assuming Gamma Distribution

   95% Approximate Gamma UCL (use when n>=50)    95% Adjusted Gamma UCL (use when n<50)

Lognormal GOF Test

Shapiro Wilk Test Statistic Shapiro Wilk Lognormal GOF Test

5% Shapiro Wilk Critical Value Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic Lilliefors Lognormal GOF Test

5% Lilliefors Critical Value Data appear Lognormal at 5% Significance Level

Data appear Lognormal at 5% Significance Level

Lognormal Statistics

Minimum of Logged Data Mean of logged Data

Maximum of Logged Data SD of logged Data

Assuming Lognormal Distribution

   95% H-UCL    90% Chebyshev (MVUE) UCL

   95% Chebyshev (MVUE) UCL  97.5% Chebyshev (MVUE) UCL

   99% Chebyshev (MVUE) UCL

Nonparametric Distribution Free UCL Statistics

Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

   95% CLT UCL    95% Jackknife UCL
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568

569

570

571

572

573

574
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576

577
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579

580

581

582

583

584

585

586
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589
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591

592

593

594

595

596

597

598
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600
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604

605
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      3.139       3.747

      6.226       3.192

      3.482

      3.674       4.21

      4.954       6.415

      3.181

     23      22

      0

     41.3    251.7

  1870    110

   398.2      83.03

      1.582       3.453

      0.526

      0.914

      0.372

      0.185

   394.3    452.2

   404.2

      1.662

      0.77

      0.244

      0.187

      0.987       0.887

   255    283.7

     45.4      40.81

   251.7    267.2

     27.17

     0.0389      26.36

   378.1    389.6

   95% Standard Bootstrap UCL    95% Bootstrap-t UCL

   95% Hall's Bootstrap UCL    95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL

   90% Chebyshev(Mean, Sd) UCL    95% Chebyshev(Mean, Sd) UCL

 97.5% Chebyshev(Mean, Sd) UCL    99% Chebyshev(Mean, Sd) UCL

Suggested UCL to Use

95% Adjusted Gamma UCL

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

For additional insight the user may want to consult a statistician.

Barium

General Statistics

Total Number of Observations Number of Distinct Observations

Number of Missing Observations

Minimum Mean

Maximum Median

SD Std. Error of Mean

Coefficient of Variation Skewness

Normal GOF Test

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Data Not Normal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Data Not Normal at 5% Significance Level

Data Not Normal at 5% Significance Level

Assuming Normal Distribution

   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL    95% Adjusted-CLT UCL (Chen-1995)

   95% Modified-t UCL (Johnson-1978)

Gamma GOF Test

A-D Test Statistic Anderson-Darling Gamma GOF Test

5% A-D Critical Value Data Not Gamma Distributed at 5% Significance Level

K-S Test Statistic Kolmogrov-Smirnoff Gamma GOF Test

5% K-S Critical Value Data Not Gamma Distributed at 5% Significance Level

Data Not Gamma Distributed at 5% Significance Level

Gamma Statistics

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Approximate Chi Square Value (0.05)

Adjusted Level of Significance Adjusted Chi Square Value

Assuming Gamma Distribution

   95% Approximate Gamma UCL (use when n>=50))    95% Adjusted Gamma UCL (use when n<50)
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609

610

611

612

613

614

615

616

617

618

619

620

621

622

623

624

625

626

627

628

629

630

631

632

633

634

635

636

637

638

639

640

641

642

643

644

645

646

647

648

649

650

651

652

653

654

655

656

657

658

659

660
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      0.907

      0.914

      0.196

      0.185

      3.721       4.942

      7.534       0.972

   376.4    367.6

   435.3    529.1

   713.5

   388.3    394.3

   381.8    612.1

   864.9    396.8

   467.1

   500.8    613.6

   770.2   1078

   613.6

     23      23

     17       6

     17       6

     0.0199      0.036

     31       0.43

     55.98      26.09%

      2.862       7.482

      0.24       2.615

      3.741      14.59

    -1.041       2.12

      0.424

      0.892

      0.352

      0.215

Lognormal GOF Test

Shapiro Wilk Test Statistic Shapiro Wilk Lognormal GOF Test

5% Shapiro Wilk Critical Value Data Not Lognormal at 5% Significance Level

Lilliefors Test Statistic Lilliefors Lognormal GOF Test

5% Lilliefors Critical Value Data Not Lognormal at 5% Significance Level

Data Not Lognormal at 5% Significance Level

Lognormal Statistics

Minimum of Logged Data Mean of logged Data

Maximum of Logged Data SD of logged Data

Assuming Lognormal Distribution

   95% H-UCL    90% Chebyshev (MVUE) UCL

   95% Chebyshev (MVUE) UCL  97.5% Chebyshev (MVUE) UCL

   99% Chebyshev (MVUE) UCL

Nonparametric Distribution Free UCL Statistics

Data do not follow a Discernible Distribution (0.05)

Nonparametric Distribution Free UCLs

   95% CLT UCL    95% Jackknife UCL

   95% Standard Bootstrap UCL    95% Bootstrap-t UCL

   95% Hall's Bootstrap UCL    95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL

   90% Chebyshev(Mean, Sd) UCL    95% Chebyshev(Mean, Sd) UCL

 97.5% Chebyshev(Mean, Sd) UCL    99% Chebyshev(Mean, Sd) UCL

Suggested UCL to Use

95% Chebyshev (Mean, Sd) UCL

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

For additional insight the user may want to consult a statistician.

Benzo(a)anthracene

General Statistics

Total Number of Observations Number of Distinct Observations

Number of Detects Number of Non-Detects

Number of Distinct Detects Number of Distinct Non-Detects

Minimum Detect Minimum Non-Detect

Maximum Detect Maximum Non-Detect

Variance Detects Percent Non-Detects

Mean Detects SD Detects

Median Detects CV Detects

Skewness Detects Kurtosis Detects

Mean of Logged Detects SD of Logged Detects

Normal GOF Test on Detects Only

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Detected Data Not Normal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Detected Data Not Normal at 5% Significance Level

Detected Data Not Normal at 5% Significance Level
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      2.126       1.367

      6.362       4.401

      4.474       4.672

      4.375      15.96

      6.228       8.086

     10.67      15.73

      1.127

      0.836

      0.21

      0.226

      0.325       0.307

      8.799       9.32

     11.06      10.44

      2.862       5.164

      0.112       5.137

      1.216       1.085

      8.982      10.06

     0.01       2.118

     31      0.094

      6.508       3.073

      0.259       0.255

      8.162       8.318

     11.93      11.71

      2.118       4.197

     0.0389

      5.038       4.723

      4.923       5.251

      0.952

      0.892

      0.139

      0.215

      2.123     -1.731

      6.506       2.183

      4.452       4.648

      6.483      14.72

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs

Mean Standard Error of Mean

SD    95% KM (BCA) UCL

   95% KM (t) UCL    95% KM (Percentile Bootstrap) UCL

   95% KM (z) UCL    95% KM Bootstrap t UCL

90% KM Chebyshev UCL 95% KM Chebyshev UCL

97.5% KM Chebyshev UCL 99% KM Chebyshev UCL

Gamma GOF Tests on Detected Observations Only

A-D Test Statistic Anderson-Darling GOF Test

5% A-D Critical Value Detected Data Not Gamma Distributed at 5% Significance Level

K-S Test Statistic Kolmogrov-Smirnoff GOF

5% K-S Critical Value Detected data appear Gamma Distributed at 5% Significance Level

Detected data follow Appr. Gamma Distribution at 5% Significance Level

Gamma Statistics on Detected Data Only

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Gamma Kaplan-Meier (KM) Statistics

k hat (KM) nu hat (KM)

Approximate Chi Square Value (5.14, α) Adjusted Chi Square Value (5.14, β)

95% Gamma Approximate KM-UCL (use when n>=50) 95% Gamma Adjusted KM-UCL (use when n<50)

Gamma ROS Statistics using Imputed  Non-Detects

GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1

For such situations, GROS method tends to yield inflated values of UCLs and BTVs

For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates

Minimum Mean

Maximum Median

SD CV

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Adjusted Level of Significance (β)

Approximate Chi Square Value (11.71, α) Adjusted Chi Square Value (11.71, β)

95% Gamma Approximate UCL (use when n>=50) 95% Gamma Adjusted UCL (use when n<50)

Lognormal GOF Test on Detected Observations Only

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Detected Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Detected Data appear Lognormal at 5% Significance Level

Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects

Mean in Original Scale Mean in Log Scale

SD in Original Scale SD in Log Scale

   95% t UCL (assumes normality of ROS data)    95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL    95% Bootstrap t UCL
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     14.56

    -1.656      10.18

      2.068       4.166

      0.449

      2.135     -1.6

      6.502       2.126

      4.463      13.35

      8.086       5.251

     10.06

     23      23

     16       7

     16       7

     0.038      0.036

     31       0.36

     59.59      30.43%

      3.108       7.719

      0.35       2.484

      3.569      13.31

    -0.835       2.054

      0.447

      0.887

      0.354

      0.222

      2.176       1.376

      6.391       5.002

      4.539       4.637

      4.44      15.45

      6.305       8.175

     10.77      15.87

   95% H-UCL (Log ROS)

UCLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distributed

KM Mean (logged)    95% H-UCL (KM -Log)

KM SD (logged)    95% Critical H Value (KM-Log)

KM Standard Error of Mean (logged)

DL/2 Statistics

DL/2 Normal DL/2 Log-Transformed

Mean in Original Scale Mean in Log Scale

SD in Original Scale SD in Log Scale

   95% t UCL (Assumes normality)    95% H-Stat UCL

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics

Detected Data appear Approximate Gamma Distributed at 5% Significance Level

Suggested UCL to Use

95% KM (Chebyshev) UCL 95% GROS Adjusted Gamma UCL

95% Adjusted Gamma KM-UCL

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

Benzo(a)pyrene

General Statistics

Total Number of Observations Number of Distinct Observations

Number of Detects Number of Non-Detects

Number of Distinct Detects Number of Distinct Non-Detects

Minimum Detect Minimum Non-Detect

Maximum Detect Maximum Non-Detect

Variance Detects Percent Non-Detects

Mean Detects SD Detects

Median Detects CV Detects

Skewness Detects Kurtosis Detects

Mean of Logged Detects SD of Logged Detects

Normal GOF Test on Detects Only

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Detected Data Not Normal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Detected Data Not Normal at 5% Significance Level

Detected Data Not Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs

Mean Standard Error of Mean

SD 95% KM (BCA) UCL

   95% KM (t) UCL    95% KM (Percentile Bootstrap) UCL

   95% KM (z) UCL    95% KM Bootstrap t UCL

90% KM Chebyshev UCL 95% KM Chebyshev UCL

97.5% KM Chebyshev UCL 99% KM Chebyshev UCL
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      1.108

      0.829

      0.22

      0.232

      0.343       0.32

      9.07       9.709

     10.97      10.24

      3.108       5.493

      0.116       5.331

      1.308       1.171

      8.867       9.905

     0.01       2.165

     31      0.0823

      6.538       3.02

      0.257       0.252

      8.433       8.584

     11.81      11.6

      2.165       4.311

     0.0389

      4.966       4.654

      5.058       5.397

      0.923

      0.887

      0.186

      0.222

      2.166     -2.056

      6.538       2.593

      4.507       4.631

      6.479      14.53

     60.39

    -1.55       8.475

      1.989       4.033

      0.43

Gamma GOF Tests on Detected Observations Only

A-D Test Statistic Anderson-Darling GOF Test

5% A-D Critical Value Detected Data Not Gamma Distributed at 5% Significance Level

K-S Test Statistic Kolmogrov-Smirnoff GOF

5% K-S Critical Value Detected data appear Gamma Distributed at 5% Significance Level

Detected data follow Appr. Gamma Distribution at 5% Significance Level

Gamma Statistics on Detected Data Only

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Gamma Kaplan-Meier (KM) Statistics

k hat (KM) nu hat (KM)

Approximate Chi Square Value (5.33, α) Adjusted Chi Square Value (5.33, β)

95% Gamma Approximate KM-UCL (use when n>=50) 95% Gamma Adjusted KM-UCL (use when n<50)

Gamma ROS Statistics using Imputed  Non-Detects

GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1

For such situations, GROS method tends to yield inflated values of UCLs and BTVs

For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates

Minimum Mean

Maximum Median

SD CV

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Adjusted Level of Significance (β)

Approximate Chi Square Value (11.60, α) Adjusted Chi Square Value (11.60, β)

95% Gamma Approximate UCL (use when n>=50) 95% Gamma Adjusted UCL (use when n<50)

Lognormal GOF Test on Detected Observations Only

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Detected Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Detected Data appear Lognormal at 5% Significance Level

Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects

Mean in Original Scale Mean in Log Scale

SD in Original Scale SD in Log Scale

   95% t UCL (assumes normality of ROS data)    95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL    95% Bootstrap t UCL

   95% H-UCL (Log ROS)

UCLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distributed

KM Mean (logged)    95% H-UCL (KM -Log)

KM SD (logged)    95% Critical H Value (KM-Log)

KM Standard Error of Mean (logged)

DL/2 Statistics

DL/2 Normal DL/2 Log-Transformed
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      2.182     -1.589

      6.533       2.134

      4.521      13.9

      5.002       5.397

      9.905

     23      21

     17       6

     15       6

     0.0196      0.036

     22       0.36

     29.57      26.09%

      2.597       5.438

      0.19       2.094

      3.214      11.21

    -0.764       2.003

      0.528

      0.892

      0.345

      0.215

      1.93       1.004

      4.672       3.649

      3.654       3.621

      3.582       8.119

      4.943       6.307

      8.202      11.92

      0.96

      0.823

      0.247

      0.224

      0.385       0.356

Mean in Original Scale Mean in Log Scale

SD in Original Scale SD in Log Scale

   95% t UCL (Assumes normality)    95% H-Stat UCL

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics

Detected Data appear Approximate Gamma Distributed at 5% Significance Level

Suggested UCL to Use

95% KM (BCA) UCL 95% GROS Adjusted Gamma UCL

95% Adjusted Gamma KM-UCL

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

Benzo(b)fluoranthene

General Statistics

Total Number of Observations Number of Distinct Observations

Number of Detects Number of Non-Detects

Number of Distinct Detects Number of Distinct Non-Detects

Minimum Detect Minimum Non-Detect

Maximum Detect Maximum Non-Detect

Variance Detects Percent Non-Detects

Mean Detects SD Detects

Median Detects CV Detects

Skewness Detects Kurtosis Detects

Mean of Logged Detects SD of Logged Detects

Normal GOF Test on Detects Only

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Detected Data Not Normal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Detected Data Not Normal at 5% Significance Level

Detected Data Not Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs

Mean Standard Error of Mean

SD    95% KM (BCA) UCL

   95% KM (t) UCL    95% KM (Percentile Bootstrap) UCL

   95% KM (z) UCL    95% KM Bootstrap t UCL

90% KM Chebyshev UCL 95% KM Chebyshev UCL

97.5% KM Chebyshev UCL 99% KM Chebyshev UCL

Gamma GOF Tests on Detected Observations Only

A-D Test Statistic Anderson-Darling GOF Test

5% A-D Critical Value Detected Data Not Gamma Distributed at 5% Significance Level

K-S Test Statistic Kolmogrov-Smirnoff GOF

5% K-S Critical Value Detected Data Not Gamma Distributed at 5% Significance Level

Detected Data Not Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only

k hat (MLE) k star (bias corrected MLE)
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      6.741       7.285

     13.1      12.12

      2.597       4.35

      0.171       7.848

      2.648       2.433

      5.721       6.225

     0.01       1.922

     22       0.116

      4.781       2.487

      0.287       0.279

      6.696       6.899

     13.2      12.82

      1.922       3.641

     0.0389

      5.769       5.428

      4.27       4.538

      0.944

      0.892

      0.202

      0.215

      1.926     -1.612

      4.779       2.289

      3.637       3.739

      4.583       7.281

     25.04

    -1.498      13.92

      2.11       4.235

      0.458

      1.938     -1.399

      4.774       2.099

      3.648      14.72

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Gamma Kaplan-Meier (KM) Statistics

k hat (KM) nu hat (KM)

Approximate Chi Square Value (7.85, α) Adjusted Chi Square Value (7.85, β)

   95% Gamma Approximate KM-UCL (use when n>=50)    95% Gamma Adjusted KM-UCL (use when n<50)

Gamma ROS Statistics using Imputed  Non-Detects

GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1

For such situations, GROS method tends to yield inflated values of UCLs and BTVs

For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates

Minimum Mean

Maximum Median

SD CV

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Adjusted Level of Significance (β)

Approximate Chi Square Value (12.82, α) Adjusted Chi Square Value (12.82, β)

   95% Gamma Approximate UCL (use when n>=50)    95% Gamma Adjusted UCL (use when n<50)

Lognormal GOF Test on Detected Observations Only

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Detected Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Detected Data appear Lognormal at 5% Significance Level

Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects

Mean in Original Scale Mean in Log Scale

SD in Original Scale SD in Log Scale

   95% t UCL (assumes normality of ROS data)    95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL    95% Bootstrap t UCL

   95% H-UCL (Log ROS)

UCLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distributed

KM Mean (logged)    95% H-UCL (KM -Log)

KM SD (logged)    95% Critical H Value (KM-Log)

KM Standard Error of Mean (logged)

DL/2 Statistics

DL/2 Normal DL/2 Log-Transformed

Mean in Original Scale Mean in Log Scale

SD in Original Scale SD in Log Scale

   95% t UCL (Assumes normality)    95% H-Stat UCL

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics

Detected Data appear Lognormal Distributed at 5% Significance Level

Suggested UCL to Use
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     11.92

     23      22

     12      11

     12      10

     0.0239      0.036

     23       0.43

     42.67      47.83%

      2.834       6.532

      0.455       2.305

      3.16      10.32

    -0.852       2.128

      0.486

      0.859

      0.384

      0.256

      1.498       1.03

      4.728       3.554

      3.267       3.436

      3.192      13.52

      4.588       5.987

      7.929      11.74

      0.661

      0.813

      0.222

      0.264

      0.354       0.321

      7.996       8.818

      8.506       7.713

      2.834       4.999

      0.1       4.62

      0.981       0.868

      7.058       7.976

99% KM (Chebyshev) UCL

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

Benzo(g,h,i)perylene

General Statistics

Total Number of Observations Number of Distinct Observations

Number of Detects Number of Non-Detects

Number of Distinct Detects Number of Distinct Non-Detects

Minimum Detect Minimum Non-Detect

Maximum Detect Maximum Non-Detect

Variance Detects Percent Non-Detects

Mean Detects SD Detects

Median Detects CV Detects

Skewness Detects Kurtosis Detects

Mean of Logged Detects SD of Logged Detects

Normal GOF Test on Detects Only

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Detected Data Not Normal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Detected Data Not Normal at 5% Significance Level

Detected Data Not Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs

Mean Standard Error of Mean

SD 95% KM (BCA) UCL

   95% KM (t) UCL    95% KM (Percentile Bootstrap) UCL

   95% KM (z) UCL    95% KM Bootstrap t UCL

90% KM Chebyshev UCL 95% KM Chebyshev UCL

97.5% KM Chebyshev UCL 99% KM Chebyshev UCL

Gamma GOF Tests on Detected Observations Only

A-D Test Statistic Anderson-Darling GOF Test

5% A-D Critical Value Detected data appear Gamma Distributed at 5% Significance Level

K-S Test Statistic Kolmogrov-Smirnoff GOF

5% K-S Critical Value Detected data appear Gamma Distributed at 5% Significance Level

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Gamma Kaplan-Meier (KM) Statistics

k hat (KM) nu hat (KM)

Approximate Chi Square Value (4.62, α) Adjusted Chi Square Value (4.62, β)

95% Gamma Approximate KM-UCL (use when n>=50) 95% Gamma Adjusted KM-UCL (use when n<50)

Gamma ROS Statistics using Imputed  Non-Detects
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     0.01       1.483

     23      0.0239

      4.839       3.262

      0.236       0.234

      6.292       6.339

     10.85      10.76

      1.483       3.067

     0.0389

      4.425       4.133

      3.609       3.863

      0.964

      0.859

      0.105

      0.256

      1.491     -2.268

      4.837       2.164

      3.223       3.344

      4.702      14.9

      7.927

    -2.088       5.023

      1.993       4.04

      0.445

      1.525     -1.837

      4.826       2.003

      3.253       6.706

      3.554       3.863

      7.976

GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1

For such situations, GROS method tends to yield inflated values of UCLs and BTVs

For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates

Minimum Mean

Maximum Median

SD CV

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Adjusted Level of Significance (β)

Approximate Chi Square Value (10.76, α) Adjusted Chi Square Value (10.76, β)

95% Gamma Approximate UCL (use when n>=50) 95% Gamma Adjusted UCL (use when n<50)

Lognormal GOF Test on Detected Observations Only

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Detected Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Detected Data appear Lognormal at 5% Significance Level

Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects

Mean in Original Scale Mean in Log Scale

SD in Original Scale SD in Log Scale

   95% t UCL (assumes normality of ROS data)    95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL    95% Bootstrap t UCL

   95% H-UCL (Log ROS)

UCLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distributed

KM Mean (logged)    95% H-UCL (KM -Log)

KM SD (logged)    95% Critical H Value (KM-Log)

KM Standard Error of Mean (logged)

DL/2 Statistics

DL/2 Normal DL/2 Log-Transformed

Mean in Original Scale Mean in Log Scale

SD in Original Scale SD in Log Scale

   95% t UCL (Assumes normality)    95% H-Stat UCL

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics

Detected Data appear Gamma Distributed at 5% Significance Level

Suggested UCL to Use

95% KM (BCA) UCL 95% GROS Adjusted Gamma UCL

95% Adjusted Gamma KM-UCL

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

Benzo(k)fluoranthene
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     23      21

     10      13

     10      12

     0.0279      0.036

     29       9.9

     80.98      56.52%

      3.495       8.999

      0.35       2.575

      3.114       9.771

    -0.985       2.217

      0.439

      0.842

      0.446

      0.28

      1.562       1.293

      5.881       4.074

      3.782       3.998

      3.689      22.91

      5.441       7.198

      9.637      14.43

      0.866

      0.812

      0.237

      0.288

      0.307       0.282

     11.38      12.41

      6.144       5.634

      3.495       6.585

     0.0705       3.244

      0.448       0.385

     11.3      13.15

     0.01       1.525

     29      0.01

      6.021       3.947

      0.211       0.213

General Statistics

Total Number of Observations Number of Distinct Observations

Number of Detects Number of Non-Detects

Number of Distinct Detects Number of Distinct Non-Detects

Minimum Detect Minimum Non-Detect

Maximum Detect Maximum Non-Detect

Variance Detects Percent Non-Detects

Mean Detects SD Detects

Median Detects CV Detects

Skewness Detects Kurtosis Detects

Mean of Logged Detects SD of Logged Detects

Normal GOF Test on Detects Only

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Detected Data Not Normal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Detected Data Not Normal at 5% Significance Level

Detected Data Not Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs

Mean Standard Error of Mean

SD    95% KM (BCA) UCL

95% KM (t) UCL 95% KM (Percentile Bootstrap) UCL

   95% KM (z) UCL    95% KM Bootstrap t UCL

90% KM Chebyshev UCL 95% KM Chebyshev UCL

97.5% KM Chebyshev UCL 99% KM Chebyshev UCL

Gamma GOF Tests on Detected Observations Only

A-D Test Statistic Anderson-Darling GOF Test

5% A-D Critical Value Detected Data Not Gamma Distributed at 5% Significance Level

K-S Test Statistic Kolmogrov-Smirnoff GOF

5% K-S Critical Value Detected data appear Gamma Distributed at 5% Significance Level

Detected data follow Appr. Gamma Distribution at 5% Significance Level

Gamma Statistics on Detected Data Only

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Gamma Kaplan-Meier (KM) Statistics

k hat (KM) nu hat (KM)

Approximate Chi Square Value (3.24, α) Adjusted Chi Square Value (3.24, β)

95% Gamma Approximate KM-UCL (use when n>=50) 95% Gamma Adjusted KM-UCL (use when n<50)

Gamma (KM) may not be used when k hat (KM) is < 0.1

Gamma ROS Statistics using Imputed  Non-Detects

GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1

For such situations, GROS method tends to yield inflated values of UCLs and BTVs

For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates

Minimum Mean

Maximum Median

SD CV

k hat (MLE) k star (bias corrected MLE)
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      7.219       7.171

      9.719       9.785

      1.525       3.307

     0.0389

      3.808       3.541

      3.92       4.215

      0.937

      0.842

      0.162

      0.28

      1.538     -2.453

      6.017       1.983

      3.693       4.018

      5.372      24.91

      3.364

    -2.237       2.683

      1.854       3.811

      0.43

      1.818     -1.758

      6.032       2.053

      3.977       8.697

      3.782       4.215

     13.15

     23      23

      8      15

      8      15

     0.042      0.072

      7.5       0.69

      7.435      65.22%

      1.901       2.727

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Adjusted Level of Significance (β)

Approximate Chi Square Value (9.78, α) Adjusted Chi Square Value (9.78, β)

95% Gamma Approximate UCL (use when n>=50) 95% Gamma Adjusted UCL (use when n<50)

Lognormal GOF Test on Detected Observations Only

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Detected Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Detected Data appear Lognormal at 5% Significance Level

Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects

Mean in Original Scale Mean in Log Scale

SD in Original Scale SD in Log Scale

   95% t UCL (assumes normality of ROS data)    95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL    95% Bootstrap t UCL

   95% H-UCL (Log ROS)

UCLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distributed

KM Mean (logged)    95% H-UCL (KM -Log)

KM SD (logged)    95% Critical H Value (KM-Log)

KM Standard Error of Mean (logged)

DL/2 Statistics

DL/2 Normal DL/2 Log-Transformed

Mean in Original Scale Mean in Log Scale

SD in Original Scale SD in Log Scale

   95% t UCL (Assumes normality)    95% H-Stat UCL

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics

Detected Data appear Approximate Gamma Distributed at 5% Significance Level

Suggested UCL to Use

95% KM (t) UCL 95% GROS Adjusted Gamma UCL

95% Adjusted Gamma KM-UCL

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

Bis(2-ethylhexyl)phthalate

General Statistics

Total Number of Observations Number of Distinct Observations

Number of Detects Number of Non-Detects

Number of Distinct Detects Number of Distinct Non-Detects

Minimum Detect Minimum Non-Detect

Maximum Detect Maximum Non-Detect

Variance Detects Percent Non-Detects

Mean Detects SD Detects
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1177

1178
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1182
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1184
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1189
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1191

1192

1193

1194

1195

1196

1197

1198

1199

1200

1201

1202

1203

1204

1205

1206

1207

1208

1209

1210
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      0.38       1.435

      1.522       1.657

    -0.831       2.11

      0.756

      0.818

      0.335

      0.313

      0.715       0.388

      1.738       1.365

      1.382       1.371

      1.354       2.388

      1.88       2.407

      3.139       4.577

      0.495

      0.773

      0.244

      0.311

      0.44       0.358

      4.321       5.305

      7.038       5.732

      1.901       3.175

      0.169       7.796

      2.618       2.405

      2.13       2.319

     0.01       0.668

      7.5      0.01

      1.793       2.685

      0.246       0.243

      2.709       2.744

     11.34      11.19

      0.668       1.353

     0.0389

      4.7       4.398

      1.59       1.699

      0.881

Median Detects CV Detects

Skewness Detects Kurtosis Detects

Mean of Logged Detects SD of Logged Detects

Normal GOF Test on Detects Only

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Detected Data Not Normal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Detected Data Not Normal at 5% Significance Level

Detected Data Not Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs

Mean Standard Error of Mean

SD    95% KM (BCA) UCL

95% KM (t) UCL 95% KM (Percentile Bootstrap) UCL

   95% KM (z) UCL    95% KM Bootstrap t UCL

90% KM Chebyshev UCL 95% KM Chebyshev UCL

97.5% KM Chebyshev UCL 99% KM Chebyshev UCL

Gamma GOF Tests on Detected Observations Only

A-D Test Statistic Anderson-Darling GOF Test

5% A-D Critical Value Detected data appear Gamma Distributed at 5% Significance Level

K-S Test Statistic Kolmogrov-Smirnoff GOF

5% K-S Critical Value Detected data appear Gamma Distributed at 5% Significance Level

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Gamma Kaplan-Meier (KM) Statistics

k hat (KM) nu hat (KM)

Approximate Chi Square Value (7.80, α) Adjusted Chi Square Value (7.80, β)

95% Gamma Approximate KM-UCL (use when n>=50) 95% Gamma Adjusted KM-UCL (use when n<50)

Gamma ROS Statistics using Imputed  Non-Detects

GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1

For such situations, GROS method tends to yield inflated values of UCLs and BTVs

For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates

Minimum Mean

Maximum Median

SD CV

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Adjusted Level of Significance (β)

Approximate Chi Square Value (11.19, α) Adjusted Chi Square Value (11.19, β)

95% Gamma Approximate UCL (use when n>=50) 95% Gamma Adjusted UCL (use when n<50)

Lognormal GOF Test on Detected Observations Only

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test
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      0.818

      0.205

      0.313

      0.706     -2.041

      1.778       1.502

      1.343       1.338

      1.602       2.448

      1.137

    -2.129       1.327

      1.59       3.387

      0.39

      0.777     -1.523

      1.753       1.409

      1.405       1.497

      1.382       1.699

      2.319

     23      23

      0

   561   2328

 11900   1720

  2361    492.4

      1.015       3.334

      0.611

      0.914

      0.289

      0.185

5% Shapiro Wilk Critical Value Detected Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Detected Data appear Lognormal at 5% Significance Level

Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects

Mean in Original Scale Mean in Log Scale

SD in Original Scale SD in Log Scale

   95% t UCL (assumes normality of ROS data)    95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL    95% Bootstrap t UCL

   95% H-UCL (Log ROS)

UCLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distributed

KM Mean (logged)    95% H-UCL (KM -Log)

KM SD (logged)    95% Critical H Value (KM-Log)

KM Standard Error of Mean (logged)

DL/2 Statistics

DL/2 Normal DL/2 Log-Transformed

Mean in Original Scale Mean in Log Scale

SD in Original Scale SD in Log Scale

   95% t UCL (Assumes normality)    95% H-Stat UCL

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics

Detected Data appear Gamma Distributed at 5% Significance Level

Suggested UCL to Use

95% KM (t) UCL 95% GROS Adjusted Gamma UCL

95% Adjusted Gamma KM-UCL

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

Calcium

General Statistics

Total Number of Observations Number of Distinct Observations

Number of Missing Observations

Minimum Mean

Maximum Median

SD Std. Error of Mean

Coefficient of Variation Skewness

Normal GOF Test

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Data Not Normal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Data Not Normal at 5% Significance Level

Data Not Normal at 5% Significance Level

Assuming Normal Distribution
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1285
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1287
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1289
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1291

1292

1293

1294

1295

1296

1297

1298

1299

1300

1301

1302

1303

1304

1305

1306

1307

1308

1309

1310

1311

1312

1313

1314

1315

1316

1317

1318

1319

1320
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  3173   3503

  3230

      0.866

      0.755

      0.183

      0.184

      1.987       1.757

  1171   1325

     91.41      80.82

  2328   1756

     61.1

     0.0389      59.86

  3079   3142

      0.955

      0.914

      0.125

      0.185

      6.33       7.48

      9.384       0.688

  3081   3241

  3704   4346

  5608

  3137   3173

  3111   4129

  6384   3180

  3698

  3805   4474

  5403   7227

  3142

   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL    95% Adjusted-CLT UCL (Chen-1995)

   95% Modified-t UCL (Johnson-1978)

Gamma GOF Test

A-D Test Statistic Anderson-Darling Gamma GOF Test

5% A-D Critical Value Data Not Gamma Distributed at 5% Significance Level

K-S Test Statistic Kolmogrov-Smirnoff Gamma GOF Test

5% K-S Critical Value Detected data appear Gamma Distributed at 5% Significance Level

Detected data follow Appr. Gamma Distribution at 5% Significance Level

Gamma Statistics

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Approximate Chi Square Value (0.05)

Adjusted Level of Significance Adjusted Chi Square Value

Assuming Gamma Distribution

   95% Approximate Gamma UCL (use when n>=50)    95% Adjusted Gamma UCL (use when n<50)

Lognormal GOF Test

Shapiro Wilk Test Statistic Shapiro Wilk Lognormal GOF Test

5% Shapiro Wilk Critical Value Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic Lilliefors Lognormal GOF Test

5% Lilliefors Critical Value Data appear Lognormal at 5% Significance Level

Data appear Lognormal at 5% Significance Level

Lognormal Statistics

Minimum of Logged Data Mean of logged Data

Maximum of Logged Data SD of logged Data

Assuming Lognormal Distribution

   95% H-UCL    90% Chebyshev (MVUE) UCL

   95% Chebyshev (MVUE) UCL  97.5% Chebyshev (MVUE) UCL

   99% Chebyshev (MVUE) UCL

Nonparametric Distribution Free UCL Statistics

Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

   95% CLT UCL    95% Jackknife UCL

   95% Standard Bootstrap UCL    95% Bootstrap-t UCL

   95% Hall's Bootstrap UCL    95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL

   90% Chebyshev(Mean, Sd) UCL    95% Chebyshev(Mean, Sd) UCL

 97.5% Chebyshev(Mean, Sd) UCL    99% Chebyshev(Mean, Sd) UCL

Suggested UCL to Use

95% Adjusted Gamma UCL

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.
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     23      22

      0

      2.5      11.78

     42.8       5.32

     11.62       2.423

      0.987       1.525

      0.752

      0.914

      0.267

      0.185

     15.94      16.59

     16.07

      1.294

      0.762

      0.228

      0.185

      1.424       1.267

      8.274       9.297

     65.48      58.27

     11.78      10.46

     41.72

     0.0389      40.71

     16.45      16.86

      0.906

      0.914

      0.201

      0.185

      0.916       2.076

      3.757       0.869

For additional insight the user may want to consult a statistician.

Chromium

General Statistics

Total Number of Observations Number of Distinct Observations

Number of Missing Observations

Minimum Mean

Maximum Median

SD Std. Error of Mean

Coefficient of Variation Skewness

Normal GOF Test

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Data Not Normal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Data Not Normal at 5% Significance Level

Data Not Normal at 5% Significance Level

Assuming Normal Distribution

   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL    95% Adjusted-CLT UCL (Chen-1995)

   95% Modified-t UCL (Johnson-1978)

Gamma GOF Test

A-D Test Statistic Anderson-Darling Gamma GOF Test

5% A-D Critical Value Data Not Gamma Distributed at 5% Significance Level

K-S Test Statistic Kolmogrov-Smirnoff Gamma GOF Test

5% K-S Critical Value Data Not Gamma Distributed at 5% Significance Level

Data Not Gamma Distributed at 5% Significance Level

Gamma Statistics

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Approximate Chi Square Value (0.05)

Adjusted Level of Significance Adjusted Chi Square Value

Assuming Gamma Distribution

   95% Approximate Gamma UCL (use when n>=50))    95% Adjusted Gamma UCL (use when n<50)

Lognormal GOF Test

Shapiro Wilk Test Statistic Shapiro Wilk Lognormal GOF Test

5% Shapiro Wilk Critical Value Data Not Lognormal at 5% Significance Level

Lilliefors Test Statistic Lilliefors Lognormal GOF Test

5% Lilliefors Critical Value Data Not Lognormal at 5% Significance Level

Data Not Lognormal at 5% Significance Level

Lognormal Statistics

Minimum of Logged Data Mean of logged Data

Maximum of Logged Data SD of logged Data

Assuming Lognormal Distribution
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1401

1402
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1405
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1407

1408
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1414
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     18      18.2

     21.29      25.58

     34.01

     15.76      15.94

     15.68      17.16

     16.24      16.01

     16.89

     19.05      22.34

     26.91      35.89

     22.34

     23      23

     18       5

     18       5

     0.018      0.036

     43       0.35

   102.5      21.74%

      3.665      10.12

      0.25       2.762

      3.865      15.52

    -0.898       2.123

      0.402

      0.897

      0.368

      0.209

      2.875       1.895

      8.831       6.511

      6.129       6.539

      5.992      23.73

      8.56      11.13

     14.71      21.73

      1.362

      0.84

   95% H-UCL    90% Chebyshev (MVUE) UCL

   95% Chebyshev (MVUE) UCL  97.5% Chebyshev (MVUE) UCL

   99% Chebyshev (MVUE) UCL

Nonparametric Distribution Free UCL Statistics

Data do not follow a Discernible Distribution (0.05)

Nonparametric Distribution Free UCLs

   95% CLT UCL    95% Jackknife UCL

   95% Standard Bootstrap UCL    95% Bootstrap-t UCL

   95% Hall's Bootstrap UCL    95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL

   90% Chebyshev(Mean, Sd) UCL    95% Chebyshev(Mean, Sd) UCL

 97.5% Chebyshev(Mean, Sd) UCL    99% Chebyshev(Mean, Sd) UCL

Suggested UCL to Use

95% Chebyshev (Mean, Sd) UCL

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

For additional insight the user may want to consult a statistician.

Chrysene

General Statistics

Total Number of Observations Number of Distinct Observations

Number of Detects Number of Non-Detects

Number of Distinct Detects Number of Distinct Non-Detects

Minimum Detect Minimum Non-Detect

Maximum Detect Maximum Non-Detect

Variance Detects Percent Non-Detects

Mean Detects SD Detects

Median Detects CV Detects

Skewness Detects Kurtosis Detects

Mean of Logged Detects SD of Logged Detects

Normal GOF Test on Detects Only

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Detected Data Not Normal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Detected Data Not Normal at 5% Significance Level

Detected Data Not Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs

Mean Standard Error of Mean

SD    95% KM (BCA) UCL

   95% KM (t) UCL    95% KM (Percentile Bootstrap) UCL

   95% KM (z) UCL    95% KM Bootstrap t UCL

90% KM Chebyshev UCL 95% KM Chebyshev UCL

97.5% KM Chebyshev UCL 99% KM Chebyshev UCL

Gamma GOF Tests on Detected Observations Only

A-D Test Statistic Anderson-Darling GOF Test

5% A-D Critical Value Detected Data Not Gamma Distributed at 5% Significance Level
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      0.198

      0.22

      0.312       0.297

     11.75      12.34

     11.23      10.69

      3.665       6.726

      0.106       4.876

      1.095       0.974

     12.8      14.4

     0.01       2.871

     43       0.12

      9.031       3.146

      0.256       0.252

     11.19      11.39

     11.8      11.59

      2.871       5.719

     0.0389

      4.959       4.648

      6.71       7.16

      0.952

      0.897

      0.15

      0.209

      2.872     -1.695

      9.031       2.454

      6.106       6.507

      8.417      21.84

     46.42

    -1.528      19.15

      2.201       4.387

      0.474

      2.879     -1.466

      9.028       2.208

      6.112      21

K-S Test Statistic Kolmogrov-Smirnoff GOF

5% K-S Critical Value Detected data appear Gamma Distributed at 5% Significance Level

Detected data follow Appr. Gamma Distribution at 5% Significance Level

Gamma Statistics on Detected Data Only

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Gamma Kaplan-Meier (KM) Statistics

k hat (KM) nu hat (KM)

Approximate Chi Square Value (4.88, α) Adjusted Chi Square Value (4.88, β)

95% Gamma Approximate KM-UCL (use when n>=50) 95% Gamma Adjusted KM-UCL (use when n<50)

Gamma ROS Statistics using Imputed  Non-Detects

GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1

For such situations, GROS method tends to yield inflated values of UCLs and BTVs

For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates

Minimum Mean

Maximum Median

SD CV

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Adjusted Level of Significance (β)

Approximate Chi Square Value (11.59, α) Adjusted Chi Square Value (11.59, β)

95% Gamma Approximate UCL (use when n>=50) 95% Gamma Adjusted UCL (use when n<50)

Lognormal GOF Test on Detected Observations Only

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Detected Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Detected Data appear Lognormal at 5% Significance Level

Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects

Mean in Original Scale Mean in Log Scale

SD in Original Scale SD in Log Scale

   95% t UCL (assumes normality of ROS data)    95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL    95% Bootstrap t UCL

   95% H-UCL (Log ROS)

UCLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distributed

KM Mean (logged)    95% H-UCL (KM -Log)

KM SD (logged)    95% Critical H Value (KM-Log)

KM Standard Error of Mean (logged)

DL/2 Statistics

DL/2 Normal DL/2 Log-Transformed

Mean in Original Scale Mean in Log Scale

SD in Original Scale SD in Log Scale

   95% t UCL (Assumes normality)    95% H-Stat UCL
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     11.13       7.16

     14.4

     23      20

     21       2

     18       2

      1.39       1.41

      8.25       1.7

      2.261       8.696%

      3.085       1.504

      2.7       0.487

      2.153       6.438

      1.038       0.418

      0.801

      0.908

      0.191

      0.193

      2.94       0.316

      1.479       3.472

      3.483       3.514

      3.46       3.742

      3.888       4.318

      4.914       6.084

      0.533

      0.745

      0.14

      0.19

      5.773       4.98

      0.534       0.619

   242.5    209.2

      3.085       1.382

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics

Detected Data appear Approximate Gamma Distributed at 5% Significance Level

Suggested UCL to Use

95% KM (Chebyshev) UCL 95% GROS Adjusted Gamma UCL

95% Adjusted Gamma KM-UCL

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

Cobalt

General Statistics

Total Number of Observations Number of Distinct Observations

Number of Detects Number of Non-Detects

Number of Distinct Detects Number of Distinct Non-Detects

Minimum Detect Minimum Non-Detect

Maximum Detect Maximum Non-Detect

Variance Detects Percent Non-Detects

Mean Detects SD Detects

Median Detects CV Detects

Skewness Detects Kurtosis Detects

Mean of Logged Detects SD of Logged Detects

Normal GOF Test on Detects Only

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Detected Data Not Normal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Detected Data appear Normal at 5% Significance Level

Detected Data appear Approximate Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs

Mean Standard Error of Mean

SD    95% KM (BCA) UCL

95% KM (t) UCL 95% KM (Percentile Bootstrap) UCL

   95% KM (z) UCL    95% KM Bootstrap t UCL

90% KM Chebyshev UCL 95% KM Chebyshev UCL

97.5% KM Chebyshev UCL 99% KM Chebyshev UCL

Gamma GOF Tests on Detected Observations Only

A-D Test Statistic Anderson-Darling GOF Test

5% A-D Critical Value Detected data appear Gamma Distributed at 5% Significance Level

K-S Test Statistic Kolmogrov-Smirnoff GOF

5% K-S Critical Value Detected data appear Gamma Distributed at 5% Significance Level

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)



1541

1542

1543

1544

1545

1546

1547

1548

1549

1550

1551

1552

1553

1554

1555

1556

1557

1558

1559

1560

1561

1562

1563

1564

1565

1566

1567

1568

1569

1570

1571

1572

1573

1574

1575

1576

1577

1578

1579

1580

1581

1582

1583

1584

1585

1586

1587

1588

1589

1590

1591

1592

1593

1594

1595

A B C D E F G H I J K L

      3.952    181.8

   151.6    149.6

      3.526       3.573

      0.755       2.899

      8.25       2.66

      1.562       0.539

      4.187       3.67

      0.692       0.79

   192.6    168.8

      2.899       1.513

     0.0389

   139.8    137.9

      3.501       3.549

      0.953

      0.908

      0.129

      0.193

      2.934       0.973

      1.519       0.454

      3.478       3.439

      3.594       3.712

      3.535

      0.978       3.493

      0.436       1.92

     0.0931

      2.885       0.925

      1.581       0.546

      3.45       3.703

      3.483       3.514

Gamma Kaplan-Meier (KM) Statistics

k hat (KM) nu hat (KM)

Approximate Chi Square Value (181.81, α) Adjusted Chi Square Value (181.81, β)

   95% Gamma Approximate KM-UCL (use when n>=50)    95% Gamma Adjusted KM-UCL (use when n<50)

Gamma ROS Statistics using Imputed  Non-Detects

GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1

For such situations, GROS method tends to yield inflated values of UCLs and BTVs

For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates

Minimum Mean

Maximum Median

SD CV

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Adjusted Level of Significance (β)

Approximate Chi Square Value (168.82, α) Adjusted Chi Square Value (168.82, β)

   95% Gamma Approximate UCL (use when n>=50)    95% Gamma Adjusted UCL (use when n<50)

Lognormal GOF Test on Detected Observations Only

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Detected Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Detected Data appear Lognormal at 5% Significance Level

Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects

Mean in Original Scale Mean in Log Scale

SD in Original Scale SD in Log Scale

   95% t UCL (assumes normality of ROS data)    95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL    95% Bootstrap t UCL

   95% H-UCL (Log ROS)

UCLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distributed

KM Mean (logged)    95% H-UCL (KM -Log)

KM SD (logged)    95% Critical H Value (KM-Log)

KM Standard Error of Mean (logged)

DL/2 Statistics

DL/2 Normal DL/2 Log-Transformed

Mean in Original Scale Mean in Log Scale

SD in Original Scale SD in Log Scale

   95% t UCL (Assumes normality)    95% H-Stat UCL

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics

Detected Data appear Approximate Normal Distributed at 5% Significance Level

Suggested UCL to Use

95% KM (t) UCL 95% KM (Percentile Bootstrap) UCL

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.



1596

1597

1598

1599

1600

1601

1602

1603

1604

1605

1606

1607

1608

1609

1610

1611

1612

1613

1614

1615

1616

1617

1618

1619

1620

1621

1622

1623

1624

1625

1626

1627

1628

1629

1630

1631

1632

1633

1634

1635

1636

1637

1638

1639

1640

1641

1642

1643

1644

1645

1646

1647

1648

1649

1650

A B C D E F G H I J K L

     23      23

      0

      3.12      84.32

   430      17.4

   135.1      28.16

      1.602       1.837

      0.644

      0.914

      0.329

      0.185

   132.7    142.2

   134.5

      1.579

      0.805

      0.243

      0.192

      0.499       0.463

   169    182.2

     22.95      21.29

     84.32    124

     11.81

     0.0389      11.29

   152    158.9

      0.89

      0.914

      0.147

      0.185

      1.138       3.161

      6.064       1.649

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

Copper

General Statistics

Total Number of Observations Number of Distinct Observations

Number of Missing Observations

Minimum Mean

Maximum Median

SD Std. Error of Mean

Coefficient of Variation Skewness

Normal GOF Test

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Data Not Normal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Data Not Normal at 5% Significance Level

Data Not Normal at 5% Significance Level

Assuming Normal Distribution

   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL    95% Adjusted-CLT UCL (Chen-1995)

   95% Modified-t UCL (Johnson-1978)

Gamma GOF Test

A-D Test Statistic Anderson-Darling Gamma GOF Test

5% A-D Critical Value Data Not Gamma Distributed at 5% Significance Level

K-S Test Statistic Kolmogrov-Smirnoff Gamma GOF Test

5% K-S Critical Value Data Not Gamma Distributed at 5% Significance Level

Data Not Gamma Distributed at 5% Significance Level

Gamma Statistics

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Approximate Chi Square Value (0.05)

Adjusted Level of Significance Adjusted Chi Square Value

Assuming Gamma Distribution

   95% Approximate Gamma UCL (use when n>=50))    95% Adjusted Gamma UCL (use when n<50)

Lognormal GOF Test

Shapiro Wilk Test Statistic Shapiro Wilk Lognormal GOF Test

5% Shapiro Wilk Critical Value Data Not Lognormal at 5% Significance Level

Lilliefors Test Statistic Lilliefors Lognormal GOF Test

5% Lilliefors Critical Value Data appear Lognormal at 5% Significance Level

Data appear Approximate Lognormal at 5% Significance Level

Lognormal Statistics

Minimum of Logged Data Mean of logged Data

Maximum of Logged Data SD of logged Data



1651

1652

1653

1654

1655

1656

1657

1658

1659

1660

1661

1662

1663

1664

1665

1666

1667

1668

1669

1670

1671

1672

1673

1674

1675

1676

1677

1678

1679

1680

1681

1682

1683

1684

1685

1686

1687

1688

1689

1690

1691

1692

1693

1694

1695

1696

1697

1698

1699

1700

1701

1702

1703

1704

1705

A B C D E F G H I J K L

   312.8    185.6

   232.8    298.3

   427

   130.6    132.7

   129.7    162.8

   131.6    132.3

   139.2

   168.8    207.1

   260.2    364.6

   207.1

     23      20

      6      17

      6      15

     0.057       0.35

      4.7       1.7

      3.278      73.91%

      1.19       1.811

      0.321       1.522

      1.991       3.906

    -0.851       1.613

      0.706

      0.788

      0.343

      0.362

      0.445       0.225

      0.959       0.9

      0.831       0.832

      0.815       1.667

      1.119       1.424

      1.847       2.679

Assuming Lognormal Distribution

   95% H-UCL    90% Chebyshev (MVUE) UCL

   95% Chebyshev (MVUE) UCL  97.5% Chebyshev (MVUE) UCL

   99% Chebyshev (MVUE) UCL

Nonparametric Distribution Free UCL Statistics

Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

   95% CLT UCL    95% Jackknife UCL

   95% Standard Bootstrap UCL    95% Bootstrap-t UCL

   95% Hall's Bootstrap UCL    95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL

   90% Chebyshev(Mean, Sd) UCL    95% Chebyshev(Mean, Sd) UCL

 97.5% Chebyshev(Mean, Sd) UCL    99% Chebyshev(Mean, Sd) UCL

Suggested UCL to Use

95% Chebyshev (Mean, Sd) UCL

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

For additional insight the user may want to consult a statistician.

Dibenzofuran

General Statistics

Total Number of Observations Number of Distinct Observations

Number of Detects Number of Non-Detects

Number of Distinct Detects Number of Distinct Non-Detects

Minimum Detect Minimum Non-Detect

Maximum Detect Maximum Non-Detect

Variance Detects Percent Non-Detects

Mean Detects SD Detects

Median Detects CV Detects

Skewness Detects Kurtosis Detects

Mean of Logged Detects SD of Logged Detects

Normal GOF Test on Detects Only

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Detected Data Not Normal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Detected Data appear Normal at 5% Significance Level

Detected Data appear Approximate Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs

Mean Standard Error of Mean

SD    95% KM (BCA) UCL

95% KM (t) UCL 95% KM (Percentile Bootstrap) UCL

   95% KM (z) UCL    95% KM Bootstrap t UCL

90% KM Chebyshev UCL 95% KM Chebyshev UCL

97.5% KM Chebyshev UCL 99% KM Chebyshev UCL

Gamma GOF Tests on Detected Observations Only



1706

1707

1708

1709

1710

1711

1712

1713

1714

1715

1716

1717

1718

1719

1720

1721

1722

1723

1724

1725

1726

1727

1728

1729

1730

1731

1732

1733

1734

1735

1736

1737

1738

1739

1740

1741

1742

1743

1744

1745

1746

1747

1748

1749

1750

1751

1752

1753

1754

1755

1756

1757

1758

1759

1760

A B C D E F G H I J K L
      0.392

      0.73

      0.292

      0.346

      0.603       0.412

      1.974       2.884

      7.233       4.95

      1.19       1.852

      0.215       9.905

      3.882       3.612

      1.136       1.221

     0.01       0.326

      4.7      0.01

      1.011       3.102

      0.292       0.283

      1.117       1.153

     13.42      13

      0.326       0.613

     0.0389

      5.894       5.549

      0.719       0.764

      0.965

      0.788

      0.209

      0.362

      0.42     -1.661

      0.982       0.947

      0.771       0.801

      1.197       4.918

      0.489

    -1.648       0.623

      1.073       2.623

      0.4

      0.489     -1.344

A-D Test Statistic Anderson-Darling GOF Test

5% A-D Critical Value Detected data appear Gamma Distributed at 5% Significance Level

K-S Test Statistic Kolmogrov-Smirnoff GOF

5% K-S Critical Value Detected data appear Gamma Distributed at 5% Significance Level

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Gamma Kaplan-Meier (KM) Statistics

k hat (KM) nu hat (KM)

Approximate Chi Square Value (9.90, α) Adjusted Chi Square Value (9.90, β)

   95% Gamma Approximate KM-UCL (use when n>=50)    95% Gamma Adjusted KM-UCL (use when n<50)

Gamma ROS Statistics using Imputed  Non-Detects

GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1

For such situations, GROS method tends to yield inflated values of UCLs and BTVs

For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates

Minimum Mean

Maximum Median

SD CV

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Adjusted Level of Significance (β)

Approximate Chi Square Value (13.00, α) Adjusted Chi Square Value (13.00, β)

   95% Gamma Approximate UCL (use when n>=50)    95% Gamma Adjusted UCL (use when n<50)

Lognormal GOF Test on Detected Observations Only

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Detected Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Detected Data appear Lognormal at 5% Significance Level

Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects

Mean in Original Scale Mean in Log Scale

SD in Original Scale SD in Log Scale

   95% t UCL (assumes normality of ROS data)    95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL    95% Bootstrap t UCL

   95% H-UCL (Log ROS)

UCLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distributed

KM Mean (logged)    95% H-UCL (KM -Log)

KM SD (logged)    95% Critical H Value (KM-Log)

KM Standard Error of Mean (logged)

DL/2 Statistics

DL/2 Normal DL/2 Log-Transformed

Mean in Original Scale Mean in Log Scale



1761

1762

1763

1764

1765

1766

1767

1768

1769

1770

1771

1772

1773

1774

1775

1776

1777

1778

1779

1780

1781

1782

1783

1784

1785

1786

1787

1788

1789

1790

1791

1792

1793

1794

1795

1796

1797

1798

1799

1800

1801

1802

1803

1804

1805

1806

1807

1808

1809

1810

1811

1812

1813

1814

1815

A B C D E F G H I J K L
      0.972       0.887

      0.837       0.606

      0.831       0.832

     23      23

     20       3

     20       3

     0.0182      0.036

     57      0.062

   163.5      13.04%

      4.653      12.79

      0.265       2.748

      3.996      16.78

    -0.797       2.276

      0.403

      0.905

      0.358

      0.198

      4.049       2.508

     11.72       9.065

      8.356       8.767

      8.175      21.2

     11.57      14.98

     19.71      29.01

      1.324

      0.847

      0.232

      0.21

      0.296       0.285

     15.72      16.33

     11.84      11.4

SD in Original Scale SD in Log Scale

   95% t UCL (Assumes normality)    95% H-Stat UCL

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics

Detected Data appear Approximate Normal Distributed at 5% Significance Level

Suggested UCL to Use

95% KM (t) UCL 95% KM (Percentile Bootstrap) UCL

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

Fluoranthene

General Statistics

Total Number of Observations Number of Distinct Observations

Number of Detects Number of Non-Detects

Number of Distinct Detects Number of Distinct Non-Detects

Minimum Detect Minimum Non-Detect

Maximum Detect Maximum Non-Detect

Variance Detects Percent Non-Detects

Mean Detects SD Detects

Median Detects CV Detects

Skewness Detects Kurtosis Detects

Mean of Logged Detects SD of Logged Detects

Normal GOF Test on Detects Only

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Detected Data Not Normal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Detected Data Not Normal at 5% Significance Level

Detected Data Not Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs

Mean Standard Error of Mean

SD    95% KM (BCA) UCL

   95% KM (t) UCL    95% KM (Percentile Bootstrap) UCL

   95% KM (z) UCL    95% KM Bootstrap t UCL

90% KM Chebyshev UCL 95% KM Chebyshev UCL

97.5% KM Chebyshev UCL 99% KM Chebyshev UCL

Gamma GOF Tests on Detected Observations Only

A-D Test Statistic Anderson-Darling GOF Test

5% A-D Critical Value Detected Data Not Gamma Distributed at 5% Significance Level

K-S Test Statistic Kolmogrov-Smirnoff GOF

5% K-S Critical Value Detected Data Not Gamma Distributed at 5% Significance Level

Detected Data Not Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)



1816

1817

1818

1819

1820

1821

1822

1823

1824

1825

1826

1827

1828

1829

1830

1831

1832

1833

1834

1835

1836

1837

1838

1839

1840

1841

1842

1843

1844

1845

1846

1847

1848

1849

1850

1851

1852

1853

1854

1855

1856

1857

1858

1859

1860

1861

1862

1863

1864

1865

1866

1867

1868

1869

1870

A B C D E F G H I J K L
      4.653       8.716

      0.119       5.486

      1.383       1.241

     16.06      17.9

     0.01       4.047

     57       0.25

     11.99       2.962

      0.262       0.257

     15.45      15.76

     12.05      11.81

      4.047       7.988

     0.0389

      5.102       4.785

      9.369       9.989

      0.958

      0.905

      0.139

      0.198

      4.048     -1.235

     11.99       2.412

      8.341       8.651

     11.62      21.96

     61.16

    -1.187      40.66

      2.303       4.561

      0.494

      4.049     -1.19

     11.99       2.358

      8.341      50.94

     29.01

MLE Mean (bias corrected) MLE Sd (bias corrected)

Gamma Kaplan-Meier (KM) Statistics

k hat (KM) nu hat (KM)

Approximate Chi Square Value (5.49, α) Adjusted Chi Square Value (5.49, β)

   95% Gamma Approximate KM-UCL (use when n>=50)    95% Gamma Adjusted KM-UCL (use when n<50)

Gamma ROS Statistics using Imputed  Non-Detects

GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1

For such situations, GROS method tends to yield inflated values of UCLs and BTVs

For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates

Minimum Mean

Maximum Median

SD CV

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Adjusted Level of Significance (β)

Approximate Chi Square Value (11.81, α) Adjusted Chi Square Value (11.81, β)

   95% Gamma Approximate UCL (use when n>=50)    95% Gamma Adjusted UCL (use when n<50)

Lognormal GOF Test on Detected Observations Only

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Detected Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Detected Data appear Lognormal at 5% Significance Level

Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects

Mean in Original Scale Mean in Log Scale

SD in Original Scale SD in Log Scale

   95% t UCL (assumes normality of ROS data)    95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL    95% Bootstrap t UCL

   95% H-UCL (Log ROS)

UCLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distributed

KM Mean (logged)    95% H-UCL (KM -Log)

KM SD (logged)    95% Critical H Value (KM-Log)

KM Standard Error of Mean (logged)

DL/2 Statistics

DL/2 Normal DL/2 Log-Transformed

Mean in Original Scale Mean in Log Scale

SD in Original Scale SD in Log Scale

   95% t UCL (Assumes normality)    95% H-Stat UCL

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics

Detected Data appear Lognormal Distributed at 5% Significance Level

Suggested UCL to Use

99% KM (Chebyshev) UCL



1871

1872

1873

1874

1875

1876

1877

1878

1879

1880

1881

1882

1883

1884

1885

1886

1887

1888

1889

1890

1891

1892

1893

1894

1895

1896

1897

1898

1899

1900

1901

1902

1903

1904

1905

1906

1907

1908

1909

1910

1911

1912

1913

1914

1915

1916

1917

1918

1919

1920

1921

1922

1923

1924

1925

A B C D E F G H I J K L

     23      23

      9      14

      9      14

     0.04      0.036

      7       0.69

      5.237      60.87%

      1.31       2.288

      0.31       1.746

      2.392       5.795

    -0.994       1.748

      0.623

      0.829

      0.383

      0.295

      0.545       0.328

      1.483       1.094

      1.109       1.116

      1.085       3.845

      1.53       1.976

      2.596       3.812

      0.481

      0.771

      0.243

      0.294

      0.502       0.409

      2.61       3.206

      9.036       7.357

      1.31       2.05

      0.135       6.216

      1.751       1.586

      1.936       2.138

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

Fluorene

General Statistics

Total Number of Observations Number of Distinct Observations

Number of Detects Number of Non-Detects

Number of Distinct Detects Number of Distinct Non-Detects

Minimum Detect Minimum Non-Detect

Maximum Detect Maximum Non-Detect

Variance Detects Percent Non-Detects

Mean Detects SD Detects

Median Detects CV Detects

Skewness Detects Kurtosis Detects

Mean of Logged Detects SD of Logged Detects

Normal GOF Test on Detects Only

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Detected Data Not Normal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Detected Data Not Normal at 5% Significance Level

Detected Data Not Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs

Mean Standard Error of Mean

SD    95% KM (BCA) UCL

95% KM (t) UCL 95% KM (Percentile Bootstrap) UCL

   95% KM (z) UCL    95% KM Bootstrap t UCL

90% KM Chebyshev UCL 95% KM Chebyshev UCL

97.5% KM Chebyshev UCL 99% KM Chebyshev UCL

Gamma GOF Tests on Detected Observations Only

A-D Test Statistic Anderson-Darling GOF Test

5% A-D Critical Value Detected data appear Gamma Distributed at 5% Significance Level

K-S Test Statistic Kolmogrov-Smirnoff GOF

5% K-S Critical Value Detected data appear Gamma Distributed at 5% Significance Level

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Gamma Kaplan-Meier (KM) Statistics

k hat (KM) nu hat (KM)

Approximate Chi Square Value (6.22, α) Adjusted Chi Square Value (6.22, β)

95% Gamma Approximate KM-UCL (use when n>=50) 95% Gamma Adjusted KM-UCL (use when n<50)

Gamma ROS Statistics using Imputed  Non-Detects

GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1



1926

1927

1928

1929

1930

1931

1932

1933

1934

1935

1936

1937

1938

1939

1940

1941

1942

1943

1944

1945

1946

1947

1948

1949

1950

1951

1952

1953

1954

1955

1956

1957

1958

1959

1960

1961

1962

1963

1964

1965

1966

1967

1968

1969

1970

1971

1972

1973

1974

1975

1976

1977

1978

1979

1980

A B C D E F G H I J K L

     0.01       0.519

      7      0.01

      1.525       2.939

      0.276       0.269

      1.882       1.931

     12.68      12.36

      0.519       1.001

     0.0389

      5.465       5.135

      1.173       1.249

      0.953

      0.829

      0.135

      0.295

      0.518     -3.454

      1.525       2.328

      1.064       1.099

      1.432       4.021

      4.659

    -2.316       0.934

      1.531       3.296

      0.351

      0.569     -2.262

      1.51       1.743

      1.109       1.836

      1.109       1.249

      2.138

     10      10

For such situations, GROS method tends to yield inflated values of UCLs and BTVs

For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates

Minimum Mean

Maximum Median

SD CV

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Adjusted Level of Significance (β)

Approximate Chi Square Value (12.36, α) Adjusted Chi Square Value (12.36, β)

95% Gamma Approximate UCL (use when n>=50) 95% Gamma Adjusted UCL (use when n<50)

Lognormal GOF Test on Detected Observations Only

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Detected Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Detected Data appear Lognormal at 5% Significance Level

Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects

Mean in Original Scale Mean in Log Scale

SD in Original Scale SD in Log Scale

   95% t UCL (assumes normality of ROS data)    95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL    95% Bootstrap t UCL

   95% H-UCL (Log ROS)

UCLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distributed

KM Mean (logged)    95% H-UCL (KM -Log)

KM SD (logged)    95% Critical H Value (KM-Log)

KM Standard Error of Mean (logged)

DL/2 Statistics

DL/2 Normal DL/2 Log-Transformed

Mean in Original Scale Mean in Log Scale

SD in Original Scale SD in Log Scale

   95% t UCL (Assumes normality)    95% H-Stat UCL

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics

Detected Data appear Gamma Distributed at 5% Significance Level

Suggested UCL to Use

95% KM (t) UCL 95% GROS Adjusted Gamma UCL

95% Adjusted Gamma KM-UCL

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

Fluoride

General Statistics

Total Number of Observations Number of Distinct Observations



1981

1982

1983

1984

1985

1986

1987

1988

1989

1990

1991

1992

1993

1994

1995

1996

1997

1998

1999

2000

2001

2002

2003

2004

2005

2006

2007

2008

2009

2010

2011

2012

2013

2014

2015

2016

2017

2018

2019

2020

2021

2022

2023

2024

2025

2026

2027

2028

2029

2030

2031

2032

2033

2034

2035

A B C D E F G H I J K L
      7       3

      7       3

      0.592       1.02

      1.19       1.18

     0.0451      30%

      0.818       0.212

      0.794       0.26

      0.904       0.23

    -0.229       0.249

      0.916

      0.803

      0.246

      0.335

      0.799      0.0696

      0.183       0.908

      0.927       0.914

      0.914       0.973

      1.008       1.102

      1.234       1.492

      0.289

      0.707

      0.219

      0.312

     18.46      10.65

     0.0443      0.0768

   258.5    149

      0.818       0.251

     19.15    383.1

   338.7    331.5

      0.904       0.924

      0.592       0.799

      1.19       0.756

      0.176       0.22

     25.46      17.89

     0.0314      0.0447

   509.1    357.7

      0.799       0.189

Number of Detects Number of Non-Detects

Number of Distinct Detects Number of Distinct Non-Detects

Minimum Detect Minimum Non-Detect

Maximum Detect Maximum Non-Detect

Variance Detects Percent Non-Detects

Mean Detects SD Detects

Median Detects CV Detects

Skewness Detects Kurtosis Detects

Mean of Logged Detects SD of Logged Detects

Normal GOF Test on Detects Only

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Detected Data appear Normal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Detected Data appear Normal at 5% Significance Level

Detected Data appear Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs

Mean Standard Error of Mean

SD    95% KM (BCA) UCL

95% KM (t) UCL 95% KM (Percentile Bootstrap) UCL

   95% KM (z) UCL    95% KM Bootstrap t UCL

90% KM Chebyshev UCL 95% KM Chebyshev UCL

97.5% KM Chebyshev UCL 99% KM Chebyshev UCL

Gamma GOF Tests on Detected Observations Only

A-D Test Statistic Anderson-Darling GOF Test

5% A-D Critical Value Detected data appear Gamma Distributed at 5% Significance Level

K-S Test Statistic Kolmogrov-Smirnoff GOF

5% K-S Critical Value Detected data appear Gamma Distributed at 5% Significance Level

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Gamma Kaplan-Meier (KM) Statistics

k hat (KM) nu hat (KM)

Approximate Chi Square Value (383.10, α) Adjusted Chi Square Value (383.10, β)

   95% Gamma Approximate KM-UCL (use when n>=50)    95% Gamma Adjusted KM-UCL (use when n<50)

Gamma ROS Statistics using Imputed  Non-Detects

GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1

For such situations, GROS method tends to yield inflated values of UCLs and BTVs

For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates

Minimum Mean

Maximum Median

SD CV

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)



2036

2037

2038

2039

2040

2041

2042

2043

2044

2045

2046

2047

2048

2049

2050

2051

2052

2053

2054

2055

2056

2057

2058

2059

2060

2061

2062

2063

2064

2065

2066

2067

2068

2069

2070

2071

2072

2073

2074

2075

2076

2077

2078

2079

2080

2081

2082

2083

2084

2085

2086

2087

2088

2089

2090

A B C D E F G H I J K L
     0.0267

   314.9    307.9

      0.908       0.928

      0.945

      0.803

      0.204

      0.335

      0.797     -0.247

      0.177       0.206

      0.899       0.892

      0.901       0.978

      0.908

    -0.249       0.916

      0.218       1.897

     0.0845

      0.736     -0.342

      0.218       0.275

      0.863       0.883

      0.927       0.914

     23      11

      6      17

      6       5

      0.18       0.165

   143       0.5

  3248      73.91%

     27.82      56.99

      1.1       2.049

      2.349       5.574

      1.044       2.46

Adjusted Level of Significance (β)

Approximate Chi Square Value (357.73, α) Adjusted Chi Square Value (357.73, β)

   95% Gamma Approximate UCL (use when n>=50)    95% Gamma Adjusted UCL (use when n<50)

Lognormal GOF Test on Detected Observations Only

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Detected Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Detected Data appear Lognormal at 5% Significance Level

Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects

Mean in Original Scale Mean in Log Scale

SD in Original Scale SD in Log Scale

   95% t UCL (assumes normality of ROS data)    95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL    95% Bootstrap t UCL

   95% H-UCL (Log ROS)

UCLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distributed

KM Mean (logged)    95% H-UCL (KM -Log)

KM SD (logged)    95% Critical H Value (KM-Log)

KM Standard Error of Mean (logged)

DL/2 Statistics

DL/2 Normal DL/2 Log-Transformed

Mean in Original Scale Mean in Log Scale

SD in Original Scale SD in Log Scale

   95% t UCL (Assumes normality)    95% H-Stat UCL

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics

Detected Data appear Normal Distributed at 5% Significance Level

Suggested UCL to Use

95% KM (t) UCL 95% KM (Percentile Bootstrap) UCL

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

HMX

General Statistics

Total Number of Observations Number of Distinct Observations

Number of Detects Number of Non-Detects

Number of Distinct Detects Number of Distinct Non-Detects

Minimum Detect Minimum Non-Detect

Maximum Detect Maximum Non-Detect

Variance Detects Percent Non-Detects

Mean Detects SD Detects

Median Detects CV Detects

Skewness Detects Kurtosis Detects

Mean of Logged Detects SD of Logged Detects



2091

2092

2093

2094

2095

2096

2097

2098

2099

2100

2101

2102

2103

2104

2105

2106

2107

2108

2109

2110

2111

2112

2113

2114

2115

2116

2117

2118

2119

2120

2121

2122

2123

2124

2125

2126

2127

2128

2129

2130

2131

2132

2133

2134

2135

2136

2137

2138

2139

2140

2141

2142

2143

2144

2145

A B C D E F G H I J K L

      0.585

      0.788

      0.383

      0.362

      7.379       6.673

     29.21      19.8

     18.84      19.72

     18.35    646.7

     27.4      36.47

     49.05      73.77

      0.674

      0.766

      0.372

      0.357

      0.302       0.262

     92.12    106.1

      3.624       3.145

     27.82      54.33

     0.0638       2.935

      0.353       0.302

     61.28      71.7

     0.01       7.264

   143      0.01

     29.9       4.116

      0.15       0.16

     48.35      45.5

      6.911       7.343

      7.264      18.18

     0.0389

      2.361       2.161

     22.59      24.68

      0.896

      0.788

      0.311

      0.362

Normal GOF Test on Detects Only

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Detected Data Not Normal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Detected Data Not Normal at 5% Significance Level

Detected Data Not Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs

Mean Standard Error of Mean

SD    95% KM (BCA) UCL

95% KM (t) UCL 95% KM (Percentile Bootstrap) UCL

   95% KM (z) UCL    95% KM Bootstrap t UCL

90% KM Chebyshev UCL 95% KM Chebyshev UCL

97.5% KM Chebyshev UCL 99% KM Chebyshev UCL

Gamma GOF Tests on Detected Observations Only

A-D Test Statistic Anderson-Darling GOF Test

5% A-D Critical Value Detected data appear Gamma Distributed at 5% Significance Level

K-S Test Statistic Kolmogrov-Smirnoff GOF

5% K-S Critical Value Detected Data Not Gamma Distributed at 5% Significance Level

Detected data follow Appr. Gamma Distribution at 5% Significance Level

Gamma Statistics on Detected Data Only

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Gamma Kaplan-Meier (KM) Statistics

k hat (KM) nu hat (KM)

Approximate Chi Square Value (2.94, α) Adjusted Chi Square Value (2.94, β)

95% Gamma Approximate KM-UCL (use when n>=50) 95% Gamma Adjusted KM-UCL (use when n<50)

Gamma (KM) may not be used when k hat (KM) is < 0.1

Gamma ROS Statistics using Imputed  Non-Detects

GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1

For such situations, GROS method tends to yield inflated values of UCLs and BTVs

For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates

Minimum Mean

Maximum Median

SD CV

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Adjusted Level of Significance (β)

Approximate Chi Square Value (7.34, α) Adjusted Chi Square Value (7.34, β)

95% Gamma Approximate UCL (use when n>=50) 95% Gamma Adjusted UCL (use when n<50)

Lognormal GOF Test on Detected Observations Only

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Detected Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Detected Data appear Lognormal at 5% Significance Level



2146

2147

2148

2149

2150

2151

2152

2153

2154

2155

2156

2157

2158

2159

2160

2161

2162

2163

2164

2165

2166

2167

2168

2169

2170

2171

2172

2173

2174

2175

2176

2177

2178

2179

2180

2181

2182

2183

2184

2185

2186

2187

2188

2189

2190

2191

2192

2193

2194

2195

2196

2197

2198

2199

2200

A B C D E F G H I J K L

      7.262     -5.539

     29.9       4.905

     17.97      19.69

     26.87    605.2

9613005

    -1.055       5.285

      1.695       3.554

      0.387

      7.39     -1.087

     29.87       1.811

     18.08       7.364

     18.84      24.68

     71.7

     23      23

     13      10

     13      10

     0.0225      0.036

     19       0.43

     26.99      43.48%

      2.262       5.196

      0.32       2.297

      3.248      10.96

    -1.079       2.139

      0.485

      0.866

      0.382

      0.246

Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects

Mean in Original Scale Mean in Log Scale

SD in Original Scale SD in Log Scale

   95% t UCL (assumes normality of ROS data)    95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL    95% Bootstrap t UCL

   95% H-UCL (Log ROS)

UCLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distributed

KM Mean (logged)    95% H-UCL (KM -Log)

KM SD (logged)    95% Critical H Value (KM-Log)

KM Standard Error of Mean (logged)

DL/2 Statistics

DL/2 Normal DL/2 Log-Transformed

Mean in Original Scale Mean in Log Scale

SD in Original Scale SD in Log Scale

   95% t UCL (Assumes normality)    95% H-Stat UCL

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics

Detected Data appear Approximate Gamma Distributed at 5% Significance Level

Suggested UCL to Use

95% KM (t) UCL 95% GROS Adjusted Gamma UCL

95% Adjusted Gamma KM-UCL

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

Indeno(1,2,3-cd)pyrene

General Statistics

Total Number of Observations Number of Distinct Observations

Number of Detects Number of Non-Detects

Number of Distinct Detects Number of Distinct Non-Detects

Minimum Detect Minimum Non-Detect

Maximum Detect Maximum Non-Detect

Variance Detects Percent Non-Detects

Mean Detects SD Detects

Median Detects CV Detects

Skewness Detects Kurtosis Detects

Mean of Logged Detects SD of Logged Detects

Normal GOF Test on Detects Only

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Detected Data Not Normal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Detected Data Not Normal at 5% Significance Level

Detected Data Not Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs



2201

2202

2203

2204

2205

2206

2207

2208

2209

2210

2211

2212

2213

2214

2215

2216

2217

2218

2219

2220

2221

2222

2223

2224

2225

2226

2227

2228

2229

2230

2231

2232

2233

2234

2235

2236

2237

2238

2239

2240

2241

2242

2243

2244

2245

2246

2247

2248

2249

2250

2251

2252

2253

2254

2255

A B C D E F G H I J K L
      1.302       0.849

      3.91       3.001

      2.759       2.898

      2.698       9.386

      3.848       5.001

      6.601       9.745

      0.713

      0.819

      0.178

      0.255

      0.354       0.324

      6.387       6.988

      9.208       8.416

      2.262       3.976

      0.111       5.101

      1.199       1.07

      5.539       6.208

     0.01       1.283

     19      0.0294

      4.003       3.12

      0.248       0.245

      5.163       5.235

     11.43      11.27

      1.283       2.592

     0.0389

      4.752       4.448

      3.043       3.251

      0.939

      0.866

      0.159

      0.246

      1.293     -2.157

      4       2.051

      2.725       2.861

      3.772       9.534

      5.777

Mean Standard Error of Mean

SD 95% KM (BCA) UCL

   95% KM (t) UCL    95% KM (Percentile Bootstrap) UCL

   95% KM (z) UCL    95% KM Bootstrap t UCL

90% KM Chebyshev UCL 95% KM Chebyshev UCL

97.5% KM Chebyshev UCL 99% KM Chebyshev UCL

Gamma GOF Tests on Detected Observations Only

A-D Test Statistic Anderson-Darling GOF Test

5% A-D Critical Value Detected data appear Gamma Distributed at 5% Significance Level

K-S Test Statistic Kolmogrov-Smirnoff GOF

5% K-S Critical Value Detected data appear Gamma Distributed at 5% Significance Level

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Gamma Kaplan-Meier (KM) Statistics

k hat (KM) nu hat (KM)

Approximate Chi Square Value (5.10, α) Adjusted Chi Square Value (5.10, β)

95% Gamma Approximate KM-UCL (use when n>=50) 95% Gamma Adjusted KM-UCL (use when n<50)

Gamma ROS Statistics using Imputed  Non-Detects

GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1

For such situations, GROS method tends to yield inflated values of UCLs and BTVs

For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates

Minimum Mean

Maximum Median

SD CV

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Adjusted Level of Significance (β)

Approximate Chi Square Value (11.27, α) Adjusted Chi Square Value (11.27, β)

95% Gamma Approximate UCL (use when n>=50) 95% Gamma Adjusted UCL (use when n<50)

Lognormal GOF Test on Detected Observations Only

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Detected Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Detected Data appear Lognormal at 5% Significance Level

Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects

Mean in Original Scale Mean in Log Scale

SD in Original Scale SD in Log Scale

   95% t UCL (assumes normality of ROS data)    95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL    95% Bootstrap t UCL

   95% H-UCL (Log ROS)
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2258

2259

2260

2261

2262

2263

2264

2265

2266

2267

2268

2269

2270

2271

2272

2273

2274

2275

2276

2277

2278

2279

2280

2281

2282

2283

2284

2285

2286

2287

2288

2289

2290

2291

2292

2293

2294

2295

2296

2297

2298

2299

2300

2301

2302

2303

2304

2305

2306

2307

2308

2309

2310

A B C D E F G H I J K L

    -2.058       4.627

      1.961       3.987

      0.441

      1.325     -1.825

      3.99       1.964

      2.754       5.899

      3.001       3.251

      6.208

     23      23

      0

  4950  11421

 39500   9880

  7033   1467

      0.616       3.112

      0.671

      0.914

      0.22

      0.185

 13939  14850

 14098

      0.841

      0.748

      0.165

      0.182

UCLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distributed

KM Mean (logged)    95% H-UCL (KM -Log)

KM SD (logged)    95% Critical H Value (KM-Log)

KM Standard Error of Mean (logged)

DL/2 Statistics

DL/2 Normal DL/2 Log-Transformed

Mean in Original Scale Mean in Log Scale

SD in Original Scale SD in Log Scale

   95% t UCL (Assumes normality)    95% H-Stat UCL

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics

Detected Data appear Gamma Distributed at 5% Significance Level

Suggested UCL to Use

95% KM (BCA) UCL 95% GROS Adjusted Gamma UCL

95% Adjusted Gamma KM-UCL

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

Iron

General Statistics

Total Number of Observations Number of Distinct Observations

Number of Missing Observations

Minimum Mean

Maximum Median

SD Std. Error of Mean

Coefficient of Variation Skewness

Normal GOF Test

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Data Not Normal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Data Not Normal at 5% Significance Level

Data Not Normal at 5% Significance Level

Assuming Normal Distribution

   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL    95% Adjusted-CLT UCL (Chen-1995)

   95% Modified-t UCL (Johnson-1978)

Gamma GOF Test

A-D Test Statistic Anderson-Darling Gamma GOF Test

5% A-D Critical Value Data Not Gamma Distributed at 5% Significance Level

K-S Test Statistic Kolmogrov-Smirnoff Gamma GOF Test

5% K-S Critical Value Detected data appear Gamma Distributed at 5% Significance Level

Detected data follow Appr. Gamma Distribution at 5% Significance Level

Gamma Statistics
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2312

2313

2314

2315

2316

2317

2318

2319

2320

2321

2322

2323

2324

2325

2326

2327

2328

2329

2330

2331

2332

2333

2334

2335

2336

2337

2338

2339

2340

2341

2342

2343

2344

2345

2346

2347

2348

2349

2350

2351

2352

2353

2354

2355

2356

2357

2358

2359

2360

2361

2362

2363

2364

2365

A B C D E F G H I J K L
      4.565       3.998

  2502   2856

   210    183.9

 11421   5712

   153.6

     0.0389    151.6

 13680  13861

      0.93

      0.914

      0.128

      0.185

      8.507       9.23

     10.58       0.448

 13550  14460

 15929  17967

 21972

 13833  13939

 13730  16348

 24220  13978

 14990

 15820  17813

 20579  26013

 13861

     23      23

      0

      6.21      60.72

   278      28.2

     78.98      16.47

      1.301       1.878

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Approximate Chi Square Value (0.05)

Adjusted Level of Significance Adjusted Chi Square Value

Assuming Gamma Distribution

   95% Approximate Gamma UCL (use when n>=50)    95% Adjusted Gamma UCL (use when n<50)

Lognormal GOF Test

Shapiro Wilk Test Statistic Shapiro Wilk Lognormal GOF Test

5% Shapiro Wilk Critical Value Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic Lilliefors Lognormal GOF Test

5% Lilliefors Critical Value Data appear Lognormal at 5% Significance Level

Data appear Lognormal at 5% Significance Level

Lognormal Statistics

Minimum of Logged Data Mean of logged Data

Maximum of Logged Data SD of logged Data

Assuming Lognormal Distribution

   95% H-UCL    90% Chebyshev (MVUE) UCL

   95% Chebyshev (MVUE) UCL  97.5% Chebyshev (MVUE) UCL

   99% Chebyshev (MVUE) UCL

Nonparametric Distribution Free UCL Statistics

Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

   95% CLT UCL    95% Jackknife UCL

   95% Standard Bootstrap UCL    95% Bootstrap-t UCL

   95% Hall's Bootstrap UCL    95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL

   90% Chebyshev(Mean, Sd) UCL    95% Chebyshev(Mean, Sd) UCL

 97.5% Chebyshev(Mean, Sd) UCL    99% Chebyshev(Mean, Sd) UCL

Suggested UCL to Use

95% Adjusted Gamma UCL

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

For additional insight the user may want to consult a statistician.

Lead

General Statistics

Total Number of Observations Number of Distinct Observations

Number of Missing Observations

Minimum Mean

Maximum Median

SD Std. Error of Mean

Coefficient of Variation Skewness



2366

2367

2368

2369

2370

2371

2372

2373

2374

2375

2376

2377

2378

2379

2380

2381

2382

2383

2384

2385

2386

2387

2388

2389

2390

2391

2392

2393

2394

2395

2396

2397

2398

2399

2400

2401

2402

2403

2404

2405

2406

2407

2408

2409

2410

2411

2412

2413

2414

2415

2416

2417

2418

2419

2420

A B C D E F G H I J K L

      0.701

      0.914

      0.25

      0.185

     88.99      94.69

     90.07

      0.926

      0.778

      0.162

      0.188

      0.84       0.76

     72.25      79.92

     38.66      34.95

     60.72      69.66

     22.42

     0.0389      21.7

     94.63      97.8

      0.935

      0.914

      0.132

      0.185

      1.826       3.404

      5.628       1.199

   126.3    110.3

   133.6    166

   229.6

     87.8      88.99

     87.05      98.84

     93.69      89.11

     93.33

Normal GOF Test

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Data Not Normal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Data Not Normal at 5% Significance Level

Data Not Normal at 5% Significance Level

Assuming Normal Distribution

   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL    95% Adjusted-CLT UCL (Chen-1995)

   95% Modified-t UCL (Johnson-1978)

Gamma GOF Test

A-D Test Statistic Anderson-Darling Gamma GOF Test

5% A-D Critical Value Data Not Gamma Distributed at 5% Significance Level

K-S Test Statistic Kolmogrov-Smirnoff Gamma GOF Test

5% K-S Critical Value Detected data appear Gamma Distributed at 5% Significance Level

Detected data follow Appr. Gamma Distribution at 5% Significance Level

Gamma Statistics

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Approximate Chi Square Value (0.05)

Adjusted Level of Significance Adjusted Chi Square Value

Assuming Gamma Distribution

   95% Approximate Gamma UCL (use when n>=50)    95% Adjusted Gamma UCL (use when n<50)

Lognormal GOF Test

Shapiro Wilk Test Statistic Shapiro Wilk Lognormal GOF Test

5% Shapiro Wilk Critical Value Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic Lilliefors Lognormal GOF Test

5% Lilliefors Critical Value Data appear Lognormal at 5% Significance Level

Data appear Lognormal at 5% Significance Level

Lognormal Statistics

Minimum of Logged Data Mean of logged Data

Maximum of Logged Data SD of logged Data

Assuming Lognormal Distribution

   95% H-UCL    90% Chebyshev (MVUE) UCL

   95% Chebyshev (MVUE) UCL  97.5% Chebyshev (MVUE) UCL

   99% Chebyshev (MVUE) UCL

Nonparametric Distribution Free UCL Statistics

Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

   95% CLT UCL    95% Jackknife UCL

   95% Standard Bootstrap UCL    95% Bootstrap-t UCL

   95% Hall's Bootstrap UCL    95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL
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2423

2424

2425

2426

2427

2428

2429

2430
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2432

2433

2434

2435

2436

2437

2438

2439

2440

2441

2442

2443

2444

2445

2446

2447

2448

2449

2450

2451

2452

2453

2454

2455

2456

2457

2458

2459

2460

2461

2462
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2473

2474

2475
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   110.1    132.5

   163.6    224.6

     97.8

     23      20

      0

   533   1077

  2320    863

   514.4    107.3

      0.478       1.052

      0.867

      0.914

      0.188

      0.185

  1261   1278

  1265

      0.817

      0.746

      0.188

      0.182

      5.198       4.549

   207.1    236.7

   239.1    209.2

  1077    504.8

   176.8

     0.0389    174.6

  1274   1290

      0.921

      0.914

   90% Chebyshev(Mean, Sd) UCL    95% Chebyshev(Mean, Sd) UCL

 97.5% Chebyshev(Mean, Sd) UCL    99% Chebyshev(Mean, Sd) UCL

Suggested UCL to Use

95% Adjusted Gamma UCL

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

For additional insight the user may want to consult a statistician.

Magnesium

General Statistics

Total Number of Observations Number of Distinct Observations

Number of Missing Observations

Minimum Mean

Maximum Median

SD Std. Error of Mean

Coefficient of Variation Skewness

Normal GOF Test

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Data Not Normal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Data Not Normal at 5% Significance Level

Data Not Normal at 5% Significance Level

Assuming Normal Distribution

   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL    95% Adjusted-CLT UCL (Chen-1995)

   95% Modified-t UCL (Johnson-1978)

Gamma GOF Test

A-D Test Statistic Anderson-Darling Gamma GOF Test

5% A-D Critical Value Data Not Gamma Distributed at 5% Significance Level

K-S Test Statistic Kolmogrov-Smirnoff Gamma GOF Test

5% K-S Critical Value Data Not Gamma Distributed at 5% Significance Level

Data Not Gamma Distributed at 5% Significance Level

Gamma Statistics

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Approximate Chi Square Value (0.05)

Adjusted Level of Significance Adjusted Chi Square Value

Assuming Gamma Distribution

   95% Approximate Gamma UCL (use when n>=50))    95% Adjusted Gamma UCL (use when n<50)

Lognormal GOF Test

Shapiro Wilk Test Statistic Shapiro Wilk Lognormal GOF Test

5% Shapiro Wilk Critical Value Data appear Lognormal at 5% Significance Level



2476

2477
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2479
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2481

2482

2483

2484

2485

2486

2487

2488

2489

2490

2491

2492

2493

2494

2495

2496

2497

2498

2499

2500

2501

2502

2503

2504

2505

2506

2507

2508

2509

2510

2511

2512

2513

2514

2515

2516

2517

2518

2519

2520

2521

2522

2523

2524

2525

2526

2527

2528

2529

2530

A B C D E F G H I J K L
      0.184

      0.185

      6.279       6.882

      7.749       0.447

  1295   1382

  1522   1717

  2099

  1253   1261

  1248   1306

  1281   1263

  1267

  1398   1544

  1746   2144

  1261   1265

  1295

     23      22

      0

     83.3    223.7

   410    231

     96.95      20.21

      0.433       0.603

      0.933

      0.914

      0.119

      0.185

Lilliefors Test Statistic Lilliefors Lognormal GOF Test

5% Lilliefors Critical Value Data appear Lognormal at 5% Significance Level

Data appear Lognormal at 5% Significance Level

Lognormal Statistics

Minimum of Logged Data Mean of logged Data

Maximum of Logged Data SD of logged Data

Assuming Lognormal Distribution

   95% H-UCL    90% Chebyshev (MVUE) UCL

   95% Chebyshev (MVUE) UCL  97.5% Chebyshev (MVUE) UCL

   99% Chebyshev (MVUE) UCL

Nonparametric Distribution Free UCL Statistics

Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

   95% CLT UCL    95% Jackknife UCL

   95% Standard Bootstrap UCL    95% Bootstrap-t UCL

   95% Hall's Bootstrap UCL    95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL

   90% Chebyshev(Mean, Sd) UCL    95% Chebyshev(Mean, Sd) UCL

 97.5% Chebyshev(Mean, Sd) UCL    99% Chebyshev(Mean, Sd) UCL

Suggested UCL to Use

95% Student's-t UCL or 95% Modified-t UCL

or 95% H-UCL

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

For additional insight the user may want to consult a statistician.

ProUCL computes and outputs H-statistic based UCLs for historical reasons only.

H-statistic often results in unstable (both high and low) values of UCL95 as shown in examples in the Technical Guide.

It is therefore recommended to avoid the use of H-statistic based 95% UCLs.

Use of nonparametric methods are preferred to compute UCL95 for skewed data sets which do not follow a gamma distribution.

Manganese

General Statistics

Total Number of Observations Number of Distinct Observations

Number of Missing Observations

Minimum Mean

Maximum Median

SD Std. Error of Mean

Coefficient of Variation Skewness

Normal GOF Test

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Data appear Normal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Data appear Normal at 5% Significance Level

Data appear Normal at 5% Significance Level
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2532

2533

2534

2535

2536

2537

2538

2539

2540

2541

2542

2543

2544

2545

2546

2547

2548

2549

2550

2551

2552

2553

2554

2555

2556

2557

2558

2559

2560

2561

2562

2563

2564

2565

2566

2567

2568

2569

2570

2571

2572

2573

2574

2575

2576

2577

2578

2579

2580

2581

2582

2583

2584

2585

A B C D E F G H I J K L

   258.4    259.6

   258.8

      0.267

      0.746

      0.108

      0.182

      5.578       4.879

     40.1      45.84

   256.6    224.4

   223.7    101.3

   190.8

     0.0389    188.5

   263.1    266.3

      0.969

      0.914

      0.132

      0.185

      4.422       5.318

      6.016       0.446

   270.7    288.9

   318.2    358.8

   438.6

   256.9    258.4

   255.8    262.8

   259.4    256.4

   258

   284.3    311.8

   349.9    424.8

   258.4

Assuming Normal Distribution

   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL    95% Adjusted-CLT UCL (Chen-1995)

   95% Modified-t UCL (Johnson-1978)

Gamma GOF Test

A-D Test Statistic Anderson-Darling Gamma GOF Test

5% A-D Critical Value Detected data appear Gamma Distributed at 5% Significance Level

K-S Test Statistic Kolmogrov-Smirnoff Gamma GOF Test

5% K-S Critical Value Detected data appear Gamma Distributed at 5% Significance Level

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Approximate Chi Square Value (0.05)

Adjusted Level of Significance Adjusted Chi Square Value

Assuming Gamma Distribution

   95% Approximate Gamma UCL (use when n>=50))    95% Adjusted Gamma UCL (use when n<50)

Lognormal GOF Test

Shapiro Wilk Test Statistic Shapiro Wilk Lognormal GOF Test

5% Shapiro Wilk Critical Value Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic Lilliefors Lognormal GOF Test

5% Lilliefors Critical Value Data appear Lognormal at 5% Significance Level

Data appear Lognormal at 5% Significance Level

Lognormal Statistics

Minimum of Logged Data Mean of logged Data

Maximum of Logged Data SD of logged Data

Assuming Lognormal Distribution

   95% H-UCL    90% Chebyshev (MVUE) UCL

   95% Chebyshev (MVUE) UCL  97.5% Chebyshev (MVUE) UCL

   99% Chebyshev (MVUE) UCL

Nonparametric Distribution Free UCL Statistics

Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

   95% CLT UCL    95% Jackknife UCL

   95% Standard Bootstrap UCL    95% Bootstrap-t UCL

   95% Hall's Bootstrap UCL    95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL

   90% Chebyshev(Mean, Sd) UCL    95% Chebyshev(Mean, Sd) UCL

 97.5% Chebyshev(Mean, Sd) UCL    99% Chebyshev(Mean, Sd) UCL

Suggested UCL to Use

95% Student's-t UCL

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.
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2621

2622

2623

2624

2625

2626

2627
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2629
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2638

2639
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     23      22

     20       3

     20       3

    0.00531      0.056

   233       0.23

  2694      13.04%

     12.62      51.9

      0.105       4.113

      4.465      19.95

    -1.645       2.853

      0.257

      0.905

      0.503

      0.198

     10.97      10.13

     47.36      31.25

     28.37      31.14

     27.64    445

     41.37      55.14

     74.25    111.8

      2.593

      0.912

      0.268

      0.216

      0.179       0.186

     70.45      67.99

      7.164       7.423

     12.62      29.29

     0.0537       2.47

      0.234       0.201

   115.6    135.1

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

For additional insight the user may want to consult a statistician.

Mercury

General Statistics

Total Number of Observations Number of Distinct Observations

Number of Detects Number of Non-Detects

Number of Distinct Detects Number of Distinct Non-Detects

Minimum Detect Minimum Non-Detect

Maximum Detect Maximum Non-Detect

Variance Detects Percent Non-Detects

Mean Detects SD Detects

Median Detects CV Detects

Skewness Detects Kurtosis Detects

Mean of Logged Detects SD of Logged Detects

Normal GOF Test on Detects Only

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Detected Data Not Normal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Detected Data Not Normal at 5% Significance Level

Detected Data Not Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs

Mean Standard Error of Mean

SD    95% KM (BCA) UCL

   95% KM (t) UCL    95% KM (Percentile Bootstrap) UCL

   95% KM (z) UCL    95% KM Bootstrap t UCL

90% KM Chebyshev UCL 95% KM Chebyshev UCL

97.5% KM Chebyshev UCL 99% KM Chebyshev UCL

Gamma GOF Tests on Detected Observations Only

A-D Test Statistic Anderson-Darling GOF Test

5% A-D Critical Value Detected Data Not Gamma Distributed at 5% Significance Level

K-S Test Statistic Kolmogrov-Smirnoff GOF

5% K-S Critical Value Detected Data Not Gamma Distributed at 5% Significance Level

Detected Data Not Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Gamma Kaplan-Meier (KM) Statistics

k hat (KM) nu hat (KM)

Approximate Chi Square Value (2.47, α) Adjusted Chi Square Value (2.47, β)

   95% Gamma Approximate KM-UCL (use when n>=50)    95% Gamma Adjusted KM-UCL (use when n<50)

Gamma (KM) may not be used when k hat (KM) is < 0.1

Gamma ROS Statistics using Imputed  Non-Detects

GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1
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    0.00531      10.97

   233      0.033

     48.43       4.413

      0.17       0.177

     64.39      61.94

      7.838       8.149

     10.97      26.07

     0.0389

      2.822       2.599

     31.69      34.4

      0.901

      0.905

      0.182

      0.198

     10.97     -1.896

     48.43       2.734

     28.31      30.97

     41.36    453.7

   138.2

    -1.949    123

      2.72       5.278

      0.585

     10.98     -1.806

     48.42       2.694

     28.32    124.7

   111.8

     23      22

      5      18

For such situations, GROS method tends to yield inflated values of UCLs and BTVs

For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates

Minimum Mean

Maximum Median

SD CV

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Adjusted Level of Significance (β)

Approximate Chi Square Value (8.15, α) Adjusted Chi Square Value (8.15, β)

   95% Gamma Approximate UCL (use when n>=50)    95% Gamma Adjusted UCL (use when n<50)

Lognormal GOF Test on Detected Observations Only

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Detected Data Not Lognormal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Detected Data appear Lognormal at 5% Significance Level

Detected Data appear Approximate Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects

Mean in Original Scale Mean in Log Scale

SD in Original Scale SD in Log Scale

   95% t UCL (assumes normality of ROS data)    95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL    95% Bootstrap t UCL

   95% H-UCL (Log ROS)

UCLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distributed

KM Mean (logged)    95% H-UCL (KM -Log)

KM SD (logged)    95% Critical H Value (KM-Log)

KM Standard Error of Mean (logged)

DL/2 Statistics

DL/2 Normal DL/2 Log-Transformed

Mean in Original Scale Mean in Log Scale

SD in Original Scale SD in Log Scale

   95% t UCL (Assumes normality)    95% H-Stat UCL

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics

Detected Data appear Approximate Lognormal Distributed at 5% Significance Level

Suggested UCL to Use

99% KM (Chebyshev) UCL

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

Methylnaphthalene[2-]

General Statistics

Total Number of Observations Number of Distinct Observations

Number of Detects Number of Non-Detects



2696

2697

2698

2699

2700

2701

2702

2703

2704

2705

2706

2707

2708

2709

2710

2711

2712

2713

2714

2715

2716

2717

2718

2719

2720

2721

2722

2723

2724

2725

2726

2727

2728

2729

2730

2731

2732

2733

2734

2735

2736

2737

2738

2739

2740

2741

2742

2743

2744

2745

2746

2747

2748

2749

2750
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      5      17

     0.0246      0.036

      3.3       1.7

      1.922      78.26%

      0.97       1.387

      0.24       1.429

      1.678       2.54

    -1.242       1.97

      0.778

      0.762

      0.301

      0.396

      0.242       0.163

      0.697       0.523

      0.522       0.518

      0.51       1.511

      0.732       0.954

      1.262       1.867

      0.258

      0.71

      0.229

      0.371

      0.521       0.342

      1.862       2.839

      5.21       3.417

      0.97       1.66

      0.12       5.522

      1.401       1.257

      0.952       1.061

     0.01       0.219

      3.3      0.01

      0.717       3.276

      0.294       0.285

      0.744       0.769

     13.52      13.09

      0.219       0.41

     0.0389

Number of Distinct Detects Number of Distinct Non-Detects

Minimum Detect Minimum Non-Detect

Maximum Detect Maximum Non-Detect

Variance Detects Percent Non-Detects

Mean Detects SD Detects

Median Detects CV Detects

Skewness Detects Kurtosis Detects

Mean of Logged Detects SD of Logged Detects

Normal GOF Test on Detects Only

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Detected Data appear Normal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Detected Data appear Normal at 5% Significance Level

Detected Data appear Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs

Mean Standard Error of Mean

SD    95% KM (BCA) UCL

95% KM (t) UCL 95% KM (Percentile Bootstrap) UCL

   95% KM (z) UCL    95% KM Bootstrap t UCL

90% KM Chebyshev UCL 95% KM Chebyshev UCL

97.5% KM Chebyshev UCL 99% KM Chebyshev UCL

Gamma GOF Tests on Detected Observations Only

A-D Test Statistic Anderson-Darling GOF Test

5% A-D Critical Value Detected data appear Gamma Distributed at 5% Significance Level

K-S Test Statistic Kolmogrov-Smirnoff GOF

5% K-S Critical Value Detected data appear Gamma Distributed at 5% Significance Level

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Gamma Kaplan-Meier (KM) Statistics

k hat (KM) nu hat (KM)

Approximate Chi Square Value (5.52, α) Adjusted Chi Square Value (5.52, β)

   95% Gamma Approximate KM-UCL (use when n>=50)    95% Gamma Adjusted KM-UCL (use when n<50)

Gamma ROS Statistics using Imputed  Non-Detects

GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1

For such situations, GROS method tends to yield inflated values of UCLs and BTVs

For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates

Minimum Mean

Maximum Median

SD CV

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Adjusted Level of Significance (β)



2751

2752

2753

2754

2755

2756

2757

2758

2759

2760

2761

2762

2763

2764

2765

2766

2767

2768

2769

2770

2771

2772

2773

2774

2775

2776

2777

2778

2779

2780

2781

2782

2783

2784

2785

2786

2787

2788

2789

2790

2791

2792

2793

2794

2795

2796

2797

2798

2799

2800

2801

2802

2803

2804

2805

A B C D E F G H I J K L
      5.953       5.606

      0.481       0.511

      0.975

      0.762

      0.165

      0.396

      0.227     -3.354

      0.714       1.452

      0.483       0.513

      0.665       3.154

      0.267

    -3.047       0.279

      1.346       3.014

      0.343

      0.331     -2.355

      0.707       1.572

      0.584       1.007

      0.522       0.518

     23      22

      7      16

      7      15

     0.0354      0.036

     12       1.7

     19.66      69.57%

      2.422       4.435

      0.26       1.831

      2.211       4.909

    -0.969       2.243

Approximate Chi Square Value (13.09, α) Adjusted Chi Square Value (13.09, β)

   95% Gamma Approximate UCL (use when n>=50)    95% Gamma Adjusted UCL (use when n<50)

Lognormal GOF Test on Detected Observations Only

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Detected Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Detected Data appear Lognormal at 5% Significance Level

Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects

Mean in Original Scale Mean in Log Scale

SD in Original Scale SD in Log Scale

   95% t UCL (assumes normality of ROS data)    95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL    95% Bootstrap t UCL

   95% H-UCL (Log ROS)

UCLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distributed

KM Mean (logged)    95% H-UCL (KM -Log)

KM SD (logged)    95% Critical H Value (KM-Log)

KM Standard Error of Mean (logged)

DL/2 Statistics

DL/2 Normal DL/2 Log-Transformed

Mean in Original Scale Mean in Log Scale

SD in Original Scale SD in Log Scale

   95% t UCL (Assumes normality)    95% H-Stat UCL

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics

Detected Data appear Normal Distributed at 5% Significance Level

Suggested UCL to Use

95% KM (t) UCL 95% KM (Percentile Bootstrap) UCL

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

Naphthalene

General Statistics

Total Number of Observations Number of Distinct Observations

Number of Detects Number of Non-Detects

Number of Distinct Detects Number of Distinct Non-Detects

Minimum Detect Minimum Non-Detect

Maximum Detect Maximum Non-Detect

Variance Detects Percent Non-Detects

Mean Detects SD Detects

Median Detects CV Detects

Skewness Detects Kurtosis Detects

Mean of Logged Detects SD of Logged Detects

Normal GOF Test on Detects Only



2806

2807

2808

2809

2810

2811

2812

2813

2814

2815

2816

2817

2818

2819

2820

2821

2822

2823

2824

2825

2826

2827

2828

2829

2830

2831

2832

2833

2834

2835

2836

2837

2838

2839

2840

2841

2842

2843

2844

2845

2846

2847

2848

2849

2850

2851

2852

2853

2854

2855

2856

2857

2858

2859

2860

A B C D E F G H I J K L
      0.639

      0.803

      0.362

      0.335

      0.77       0.567

      2.515       1.797

      1.743       1.779

      1.702      11.11

      2.47       3.24

      4.308       6.408

      0.528

      0.774

      0.227

      0.333

      0.361       0.302

      6.71       8.033

      5.054       4.221

      2.422       4.411

     0.0937       4.308

      0.847       0.745

      3.915       4.451

     0.01       0.744

     12      0.01

      2.579       3.466

      0.225       0.225

      3.301       3.307

     10.37      10.35

      0.744       1.569

     0.0389

      4.163       3.882

      1.851       1.985

      0.909

      0.803

      0.221

      0.335

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Detected Data Not Normal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Detected Data Not Normal at 5% Significance Level

Detected Data Not Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs

Mean Standard Error of Mean

SD    95% KM (BCA) UCL

95% KM (t) UCL 95% KM (Percentile Bootstrap) UCL

   95% KM (z) UCL    95% KM Bootstrap t UCL

90% KM Chebyshev UCL 95% KM Chebyshev UCL

97.5% KM Chebyshev UCL 99% KM Chebyshev UCL

Gamma GOF Tests on Detected Observations Only

A-D Test Statistic Anderson-Darling GOF Test

5% A-D Critical Value Detected data appear Gamma Distributed at 5% Significance Level

K-S Test Statistic Kolmogrov-Smirnoff GOF

5% K-S Critical Value Detected data appear Gamma Distributed at 5% Significance Level

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Gamma Kaplan-Meier (KM) Statistics

k hat (KM) nu hat (KM)

Approximate Chi Square Value (4.31, α) Adjusted Chi Square Value (4.31, β)

95% Gamma Approximate KM-UCL (use when n>=50) 95% Gamma Adjusted KM-UCL (use when n<50)

Gamma (KM) may not be used when k hat (KM) is < 0.1

Gamma ROS Statistics using Imputed  Non-Detects

GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1

For such situations, GROS method tends to yield inflated values of UCLs and BTVs

For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates

Minimum Mean

Maximum Median

SD CV

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Adjusted Level of Significance (β)

Approximate Chi Square Value (10.35, α) Adjusted Chi Square Value (10.35, β)

95% Gamma Approximate UCL (use when n>=50) 95% Gamma Adjusted UCL (use when n<50)

Lognormal GOF Test on Detected Observations Only

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Detected Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Detected Data appear Lognormal at 5% Significance Level

Detected Data appear Lognormal at 5% Significance Level
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2892

2893

2894

2895

2896

2897

2898

2899
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2901
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2905

2906
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2911
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2913

2914

2915
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      0.748     -3.283

      2.578       2.002

      1.671       1.769

      2.306      12.63

      1.573

    -2.541       0.867

      1.585       3.38

      0.368

      0.838     -2.25

      2.558       1.841

      1.754       2.541

      1.743       1.985

      4.451

     23      23

      0

      2.8       5.447

     14.3       4.79

      2.659       0.554

      0.488       2.144

      0.768

      0.914

      0.267

      0.185

      6.399       6.624

      6.441

Lognormal ROS Statistics Using Imputed Non-Detects

Mean in Original Scale Mean in Log Scale

SD in Original Scale SD in Log Scale

   95% t UCL (assumes normality of ROS data)    95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL    95% Bootstrap t UCL

   95% H-UCL (Log ROS)

UCLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distributed

KM Mean (logged)    95% H-UCL (KM -Log)

KM SD (logged)    95% Critical H Value (KM-Log)

KM Standard Error of Mean (logged)

DL/2 Statistics

DL/2 Normal DL/2 Log-Transformed

Mean in Original Scale Mean in Log Scale

SD in Original Scale SD in Log Scale

   95% t UCL (Assumes normality)    95% H-Stat UCL

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics

Detected Data appear Gamma Distributed at 5% Significance Level

Suggested UCL to Use

95% KM (t) UCL 95% GROS Adjusted Gamma UCL

95% Adjusted Gamma KM-UCL

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

Nickel

General Statistics

Total Number of Observations Number of Distinct Observations

Number of Missing Observations

Minimum Mean

Maximum Median

SD Std. Error of Mean

Coefficient of Variation Skewness

Normal GOF Test

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Data Not Normal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Data Not Normal at 5% Significance Level

Data Not Normal at 5% Significance Level

Assuming Normal Distribution

   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL    95% Adjusted-CLT UCL (Chen-1995)

   95% Modified-t UCL (Johnson-1978)
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2917

2918
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2920

2921

2922

2923

2924

2925

2926

2927

2928

2929

2930

2931

2932

2933

2934

2935

2936

2937

2938

2939

2940

2941

2942

2943

2944

2945

2946

2947

2948

2949

2950

2951

2952

2953

2954

2955

2956

2957

2958

2959

2960

2961

2962

2963

2964

2965

2966

2967

2968

2969

2970

A B C D E F G H I J K L

      0.976

      0.746

      0.219

      0.182

      6.119       5.35

      0.89       1.018

   281.5    246.1

      5.447       2.355

   210.8

     0.0389    208.4

      6.36       6.432

      0.924

      0.914

      0.19

      0.185

      1.03       1.611

      2.66       0.393

      6.339       6.752

      7.368       8.223

      9.902

      6.359       6.399

      6.354       7.014

      7.897       6.423

      6.585

      7.111       7.864

      8.91      10.96

      6.399       6.441

Gamma GOF Test

A-D Test Statistic Anderson-Darling Gamma GOF Test

5% A-D Critical Value Data Not Gamma Distributed at 5% Significance Level

K-S Test Statistic Kolmogrov-Smirnoff Gamma GOF Test

5% K-S Critical Value Data Not Gamma Distributed at 5% Significance Level

Data Not Gamma Distributed at 5% Significance Level

Gamma Statistics

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Approximate Chi Square Value (0.05)

Adjusted Level of Significance Adjusted Chi Square Value

Assuming Gamma Distribution

   95% Approximate Gamma UCL (use when n>=50))    95% Adjusted Gamma UCL (use when n<50)

Lognormal GOF Test

Shapiro Wilk Test Statistic Shapiro Wilk Lognormal GOF Test

5% Shapiro Wilk Critical Value Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic Lilliefors Lognormal GOF Test

5% Lilliefors Critical Value Data Not Lognormal at 5% Significance Level

Data appear Approximate Lognormal at 5% Significance Level

Lognormal Statistics

Minimum of Logged Data Mean of logged Data

Maximum of Logged Data SD of logged Data

Assuming Lognormal Distribution

   95% H-UCL    90% Chebyshev (MVUE) UCL

   95% Chebyshev (MVUE) UCL  97.5% Chebyshev (MVUE) UCL

   99% Chebyshev (MVUE) UCL

Nonparametric Distribution Free UCL Statistics

Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

   95% CLT UCL    95% Jackknife UCL

   95% Standard Bootstrap UCL    95% Bootstrap-t UCL

   95% Hall's Bootstrap UCL    95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL

   90% Chebyshev(Mean, Sd) UCL    95% Chebyshev(Mean, Sd) UCL

 97.5% Chebyshev(Mean, Sd) UCL    99% Chebyshev(Mean, Sd) UCL

Suggested UCL to Use

95% Student's-t UCL or 95% Modified-t UCL

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

For additional insight the user may want to consult a statistician.

Phenanthrene
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2972

2973

2974

2975

2976

2977

2978

2979

2980

2981

2982

2983

2984

2985

2986

2987

2988

2989

2990

2991

2992

2993

2994

2995

2996

2997

2998

2999

3000

3001

3002

3003

3004

3005

3006

3007

3008

3009

3010

3011

3012

3013

3014

3015

3016

3017

3018

3019

3020

3021

3022

3023

3024

3025

A B C D E F G H I J K L

     23      22

     19       4

     18       4

     0.0192      0.036

     69      0.0426

   251.8      17.39%

      5.575      15.87

      0.34       2.846

      3.948      16.27

    -0.798       2.315

      0.394

      0.901

      0.374

      0.203

      4.61       3.041

     14.19      10.65

      9.831      10.06

      9.611      28.44

     13.73      17.86

     23.6      34.86

      1.498

      0.854

      0.23

      0.216

      0.278       0.269

     20.09      20.74

     10.55      10.21

      5.575      10.75

      0.105       4.852

      1.085       0.964

     20.62      23.21

     0.01       4.607

     69       0.12

     14.51       3.15

      0.239       0.237

     19.24      19.43

General Statistics

Total Number of Observations Number of Distinct Observations

Number of Detects Number of Non-Detects

Number of Distinct Detects Number of Distinct Non-Detects

Minimum Detect Minimum Non-Detect

Maximum Detect Maximum Non-Detect

Variance Detects Percent Non-Detects

Mean Detects SD Detects

Median Detects CV Detects

Skewness Detects Kurtosis Detects

Mean of Logged Detects SD of Logged Detects

Normal GOF Test on Detects Only

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Detected Data Not Normal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Detected Data Not Normal at 5% Significance Level

Detected Data Not Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs

Mean Standard Error of Mean

SD    95% KM (BCA) UCL

   95% KM (t) UCL    95% KM (Percentile Bootstrap) UCL

   95% KM (z) UCL    95% KM Bootstrap t UCL

90% KM Chebyshev UCL 95% KM Chebyshev UCL

97.5% KM Chebyshev UCL 99% KM Chebyshev UCL

Gamma GOF Tests on Detected Observations Only

A-D Test Statistic Anderson-Darling GOF Test

5% A-D Critical Value Detected Data Not Gamma Distributed at 5% Significance Level

K-S Test Statistic Kolmogrov-Smirnoff GOF

5% K-S Critical Value Detected Data Not Gamma Distributed at 5% Significance Level

Detected Data Not Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Gamma Kaplan-Meier (KM) Statistics

k hat (KM) nu hat (KM)

Approximate Chi Square Value (4.85, α) Adjusted Chi Square Value (4.85, β)

   95% Gamma Approximate KM-UCL (use when n>=50)    95% Gamma Adjusted KM-UCL (use when n<50)

Gamma ROS Statistics using Imputed  Non-Detects

GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1

For such situations, GROS method tends to yield inflated values of UCLs and BTVs

For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates

Minimum Mean

Maximum Median

SD CV

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)



3026

3027

3028

3029

3030

3031

3032

3033

3034

3035

3036

3037

3038

3039

3040

3041

3042

3043

3044

3045

3046

3047

3048

3049

3050

3051

3052

3053

3054

3055

3056

3057

3058

3059

3060

3061

3062

3063

3064

3065

3066

3067

3068

3069

3070

3071

3072

3073

3074

3075

3076

3077

3078

3079

3080

A B C D E F G H I J K L
     11.01      10.91

      4.607       9.46

     0.0389

      4.518       4.222

     11.12      11.9

      0.945

      0.901

      0.137

      0.203

      4.608     -1.396

     14.51       2.482

      9.804      10.28

     14.47      28.49

     70.69

    -1.293      38.59

      2.316       4.583

      0.497

      4.609     -1.347

     14.51       2.425

      9.805      57.94

     34.86

     23      23

     22       1

     22       1

     0.0122      0.0387

   110      0.0387

   558.8       4.348%

      7.738      23.64

      0.285       3.055

      4.236      18.75

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Adjusted Level of Significance (β)

Approximate Chi Square Value (10.91, α) Adjusted Chi Square Value (10.91, β)

   95% Gamma Approximate UCL (use when n>=50)    95% Gamma Adjusted UCL (use when n<50)

Lognormal GOF Test on Detected Observations Only

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Detected Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Detected Data appear Lognormal at 5% Significance Level

Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects

Mean in Original Scale Mean in Log Scale

SD in Original Scale SD in Log Scale

   95% t UCL (assumes normality of ROS data)    95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL    95% Bootstrap t UCL

   95% H-UCL (Log ROS)

UCLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distributed

KM Mean (logged)    95% H-UCL (KM -Log)

KM SD (logged)    95% Critical H Value (KM-Log)

KM Standard Error of Mean (logged)

DL/2 Statistics

DL/2 Normal DL/2 Log-Transformed

Mean in Original Scale Mean in Log Scale

SD in Original Scale SD in Log Scale

   95% t UCL (Assumes normality)    95% H-Stat UCL

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics

Detected Data appear Lognormal Distributed at 5% Significance Level

Suggested UCL to Use

99% KM (Chebyshev) UCL

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

Pyrene

General Statistics

Total Number of Observations Number of Distinct Observations

Number of Detects Number of Non-Detects

Number of Distinct Detects Number of Distinct Non-Detects

Minimum Detect Minimum Non-Detect

Maximum Detect Maximum Non-Detect

Variance Detects Percent Non-Detects

Mean Detects SD Detects

Median Detects CV Detects

Skewness Detects Kurtosis Detects



3081

3082

3083

3084

3085

3086

3087

3088

3089

3090

3091

3092

3093

3094

3095

3096

3097

3098

3099

3100

3101

3102

3103

3104

3105

3106

3107

3108

3109

3110

3111

3112

3113

3114

3115

3116

3117

3118

3119

3120

3121

3122

3123

3124

3125

3126

3127

3128

3129

3130

3131

3132

3133

3134

3135

A B C D E F G H I J K L
    -0.755       2.467

      0.364

      0.911

      0.396

      0.189

      7.402       4.832

     22.64      15.89

     15.7      16.28

     15.35      49.69

     21.9      28.47

     37.58      55.48

      1.722

      0.871

      0.223

      0.203

      0.253       0.249

     30.58      31.09

     11.13      10.95

      7.738      15.51

      0.107       4.916

      1.114       0.991

     32.68      36.74

     0.01       7.402

   110       0.23

     23.15       3.128

      0.244       0.241

     30.35      30.71

     11.22      11.09

      7.402      15.08

     0.0389

      4.633       4.333

     17.72      18.94

      0.959

      0.911

      0.117

Mean of Logged Detects SD of Logged Detects

Normal GOF Test on Detects Only

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Detected Data Not Normal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Detected Data Not Normal at 5% Significance Level

Detected Data Not Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs

Mean Standard Error of Mean

SD    95% KM (BCA) UCL

   95% KM (t) UCL    95% KM (Percentile Bootstrap) UCL

   95% KM (z) UCL    95% KM Bootstrap t UCL

90% KM Chebyshev UCL 95% KM Chebyshev UCL

97.5% KM Chebyshev UCL 99% KM Chebyshev UCL

Gamma GOF Tests on Detected Observations Only

A-D Test Statistic Anderson-Darling GOF Test

5% A-D Critical Value Detected Data Not Gamma Distributed at 5% Significance Level

K-S Test Statistic Kolmogrov-Smirnoff GOF

5% K-S Critical Value Detected Data Not Gamma Distributed at 5% Significance Level

Detected Data Not Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Gamma Kaplan-Meier (KM) Statistics

k hat (KM) nu hat (KM)

Approximate Chi Square Value (4.92, α) Adjusted Chi Square Value (4.92, β)

   95% Gamma Approximate KM-UCL (use when n>=50)    95% Gamma Adjusted KM-UCL (use when n<50)

Gamma ROS Statistics using Imputed  Non-Detects

GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1

For such situations, GROS method tends to yield inflated values of UCLs and BTVs

For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates

Minimum Mean

Maximum Median

SD CV

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Adjusted Level of Significance (β)

Approximate Chi Square Value (11.09, α) Adjusted Chi Square Value (11.09, β)

   95% Gamma Approximate UCL (use when n>=50)    95% Gamma Adjusted UCL (use when n<50)

Lognormal GOF Test on Detected Observations Only

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Detected Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test
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3137

3138

3139

3140

3141

3142

3143

3144

3145

3146

3147

3148

3149

3150

3151

3152

3153

3154

3155

3156

3157

3158

3159

3160

3161

3162

3163

3164

3165

3166

3167

3168

3169

3170

3171

3172

3173

3174

3175

3176

3177

3178

3179

3180

3181

3182

3183

3184

3185

3186

3187

3188

3189

3190

A B C D E F G H I J K L
      0.189

      7.402     -0.922

     23.15       2.54

     15.69      16.27

     22.03      52.51

   147.7

    -0.895    100.8

      2.449       4.81

      0.523

      7.402     -0.894

     23.15       2.501

     15.69    127.2

     55.48

     23      21

      5      18

      5      17

      0.26       0.27

      0.98       1.26

     0.0919      78.26%

      0.444       0.303

      0.34       0.683

      2.107       4.535

    -0.95       0.541

      0.687

      0.762

      0.396

      0.396

5% Lilliefors Critical Value Detected Data appear Lognormal at 5% Significance Level

Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects

Mean in Original Scale Mean in Log Scale

SD in Original Scale SD in Log Scale

   95% t UCL (assumes normality of ROS data)    95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL    95% Bootstrap t UCL

   95% H-UCL (Log ROS)

UCLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distributed

KM Mean (logged)    95% H-UCL (KM -Log)

KM SD (logged)    95% Critical H Value (KM-Log)

KM Standard Error of Mean (logged)

DL/2 Statistics

DL/2 Normal DL/2 Log-Transformed

Mean in Original Scale Mean in Log Scale

SD in Original Scale SD in Log Scale

   95% t UCL (Assumes normality)    95% H-Stat UCL

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics

Detected Data appear Lognormal Distributed at 5% Significance Level

Suggested UCL to Use

99% KM (Chebyshev) UCL

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

Selenium

General Statistics

Total Number of Observations Number of Distinct Observations

Number of Detects Number of Non-Detects

Number of Distinct Detects Number of Distinct Non-Detects

Minimum Detect Minimum Non-Detect

Maximum Detect Maximum Non-Detect

Variance Detects Percent Non-Detects

Mean Detects SD Detects

Median Detects CV Detects

Skewness Detects Kurtosis Detects

Mean of Logged Detects SD of Logged Detects

Normal GOF Test on Detects Only

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Detected Data Not Normal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Detected Data Not Normal at 5% Significance Level

Detected Data Not Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs



3191

3192

3193

3194

3195

3196

3197

3198

3199

3200

3201

3202

3203

3204

3205

3206

3207

3208

3209

3210

3211

3212

3213

3214

3215

3216

3217

3218

3219

3220

3221

3222

3223

3224

3225

3226

3227

3228

3229

3230

3231

3232

3233

3234

3235

3236

3237

3238

3239

3240

3241

3242

3243

3244

3245

A B C D E F G H I J K L
      0.338      0.0591

      0.189       0.473

      0.44       0.448

      0.436       0.655

      0.516       0.596

      0.708       0.927

      0.729

      0.682

      0.367

      0.359

      3.782       1.646

      0.117       0.27

     37.82      16.46

      0.444       0.346

      3.203    147.4

   120.3    118.5

      0.414       0.421

      0.116       0.278

      0.98       0.258

      0.164       0.592

      5.575       4.877

     0.0498      0.0569

   256.4    224.3

      0.278       0.126

     0.0389

   190.7    188.4

      0.327       0.33

      0.784

      0.762

      0.333

      0.396

      0.309     -1.234

      0.151       0.297

      0.363       0.369

      0.407       0.49

      0.341

Mean Standard Error of Mean

SD    95% KM (BCA) UCL

95% KM (t) UCL 95% KM (Percentile Bootstrap) UCL

   95% KM (z) UCL    95% KM Bootstrap t UCL

90% KM Chebyshev UCL 95% KM Chebyshev UCL

97.5% KM Chebyshev UCL 99% KM Chebyshev UCL

Gamma GOF Tests on Detected Observations Only

A-D Test Statistic Anderson-Darling GOF Test

5% A-D Critical Value Detected Data Not Gamma Distributed at 5% Significance Level

K-S Test Statistic Kolmogrov-Smirnoff GOF

5% K-S Critical Value Detected Data Not Gamma Distributed at 5% Significance Level

Detected Data Not Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Gamma Kaplan-Meier (KM) Statistics

k hat (KM) nu hat (KM)

Approximate Chi Square Value (147.35, α) Adjusted Chi Square Value (147.35, β)

   95% Gamma Approximate KM-UCL (use when n>=50)    95% Gamma Adjusted KM-UCL (use when n<50)

Gamma ROS Statistics using Imputed  Non-Detects

GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1

For such situations, GROS method tends to yield inflated values of UCLs and BTVs

For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates

Minimum Mean

Maximum Median

SD CV

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Adjusted Level of Significance (β)

Approximate Chi Square Value (224.33, α) Adjusted Chi Square Value (224.33, β)

   95% Gamma Approximate UCL (use when n>=50)    95% Gamma Adjusted UCL (use when n<50)

Lognormal GOF Test on Detected Observations Only

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Detected Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Detected Data appear Lognormal at 5% Significance Level

Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects

Mean in Original Scale Mean in Log Scale

SD in Original Scale SD in Log Scale

   95% t UCL (assumes normality of ROS data)    95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL    95% Bootstrap t UCL

   95% H-UCL (Log ROS)



3246

3247

3248

3249

3250
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3253
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3255

3256

3257

3258

3259

3260

3261

3262

3263

3264

3265

3266

3267

3268

3269

3270

3271

3272

3273

3274

3275

3276

3277

3278

3279

3280

3281

3282

3283

3284

3285

3286

3287

3288

3289

3290

3291

3292

3293

3294

3295

3296

3297

3298

3299

3300

A B C D E F G H I J K L

    -1.169       0.381

      0.354       1.858

      0.113

      0.411     -1.042

      0.219       0.585

      0.489       0.541

      0.44       0.448

     23      21

     12      11

     12       9

      0.129       0.53

      1.5       4.2

      0.151      47.83%

      0.484       0.388

      0.348       0.803

      1.905       3.814

    -0.959       0.689

      0.793

      0.859

      0.234

      0.256

      0.41      0.0732

      0.303       0.529

      0.536       0.532

      0.531       0.608

      0.63       0.729

      0.867       1.139

      0.372

      0.741

UCLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distributed

KM Mean (logged)    95% H-UCL (KM -Log)

KM SD (logged)    95% Critical H Value (KM-Log)

KM Standard Error of Mean (logged)

DL/2 Statistics

DL/2 Normal DL/2 Log-Transformed

Mean in Original Scale Mean in Log Scale

SD in Original Scale SD in Log Scale

   95% t UCL (Assumes normality)    95% H-Stat UCL

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics

Detected Data appear Lognormal Distributed at 5% Significance Level

Suggested UCL to Use

95% KM (t) UCL 95% KM (% Bootstrap) UCL

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

Silver

General Statistics

Total Number of Observations Number of Distinct Observations

Number of Detects Number of Non-Detects

Number of Distinct Detects Number of Distinct Non-Detects

Minimum Detect Minimum Non-Detect

Maximum Detect Maximum Non-Detect

Variance Detects Percent Non-Detects

Mean Detects SD Detects

Median Detects CV Detects

Skewness Detects Kurtosis Detects

Mean of Logged Detects SD of Logged Detects

Normal GOF Test on Detects Only

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Detected Data Not Normal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Detected Data appear Normal at 5% Significance Level

Detected Data appear Approximate Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs

Mean Standard Error of Mean

SD    95% KM (BCA) UCL

95% KM (t) UCL 95% KM (Percentile Bootstrap) UCL

   95% KM (z) UCL    95% KM Bootstrap t UCL

90% KM Chebyshev UCL 95% KM Chebyshev UCL

97.5% KM Chebyshev UCL 99% KM Chebyshev UCL

Gamma GOF Tests on Detected Observations Only

A-D Test Statistic Anderson-Darling GOF Test

5% A-D Critical Value Detected data appear Gamma Distributed at 5% Significance Level
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3306

3307

3308

3309

3310

3311

3312

3313

3314

3315

3316

3317

3318

3319

3320

3321

3322

3323

3324

3325

3326

3327

3328

3329

3330

3331

3332

3333

3334

3335

3336

3337

3338

3339

3340

3341

3342

3343

3344

3345

3346

3347

3348

3349

3350

3351

3352

3353

3354

3355

A B C D E F G H I J K L
      0.175

      0.248

      2.295       1.777

      0.211       0.272

     55.07      42.64

      0.484       0.363

      1.837      84.49

     64.3      63.03

      0.539       0.55

      0.129       0.401

      1.5       0.33

      0.292       0.73

      3.31       2.907

      0.121       0.138

   152.3    133.7

      0.401       0.235

     0.0389

   108    106.3

      0.496       0.504

      0.978

      0.859

      0.132

      0.256

      0.4     -1.069

      0.291       0.513

      0.504       0.508

      0.553       0.644

      0.487

    -1.082       0.52

      0.585       2.051

      0.159

      0.504     -0.923

      0.455       0.641

      0.667       0.65

K-S Test Statistic Kolmogrov-Smirnoff GOF

5% K-S Critical Value Detected data appear Gamma Distributed at 5% Significance Level

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Gamma Kaplan-Meier (KM) Statistics

k hat (KM) nu hat (KM)

Approximate Chi Square Value (84.49, α) Adjusted Chi Square Value (84.49, β)

   95% Gamma Approximate KM-UCL (use when n>=50)    95% Gamma Adjusted KM-UCL (use when n<50)

Gamma ROS Statistics using Imputed  Non-Detects

GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1

For such situations, GROS method tends to yield inflated values of UCLs and BTVs

For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates

Minimum Mean

Maximum Median

SD CV

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Adjusted Level of Significance (β)

Approximate Chi Square Value (133.74, α) Adjusted Chi Square Value (133.74, β)

   95% Gamma Approximate UCL (use when n>=50)    95% Gamma Adjusted UCL (use when n<50)

Lognormal GOF Test on Detected Observations Only

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Detected Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Detected Data appear Lognormal at 5% Significance Level

Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects

Mean in Original Scale Mean in Log Scale

SD in Original Scale SD in Log Scale

   95% t UCL (assumes normality of ROS data)    95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL    95% Bootstrap t UCL

   95% H-UCL (Log ROS)

UCLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distributed

KM Mean (logged)    95% H-UCL (KM -Log)

KM SD (logged)    95% Critical H Value (KM-Log)

KM Standard Error of Mean (logged)

DL/2 Statistics

DL/2 Normal DL/2 Log-Transformed

Mean in Original Scale Mean in Log Scale

SD in Original Scale SD in Log Scale

   95% t UCL (Assumes normality)    95% H-Stat UCL
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3359

3360

3361

3362

3363

3364

3365

3366

3367

3368

3369

3370

3371

3372

3373

3374

3375

3376

3377

3378

3379

3380

3381

3382

3383

3384

3385

3386

3387

3388

3389

3390

3391

3392

3393

3394

3395

3396

3397

3398

3399

3400

3401

3402

3403
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3406
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3409

3410

A B C D E F G H I J K L

      0.536       0.532

     23      14

     10      13

     10       4

      0.132      0.079

     90.1       0.5

   934.7      56.52%

     15.27      30.57

      1.475       2.003

      2.151       3.976

      0.658       2.191

      0.574

      0.842

      0.438

      0.28

      6.713       4.515

     20.54      15.64

     14.47      14.47

     14.14    133

     20.26      26.39

     34.91      51.64

      0.914

      0.808

      0.293

      0.287

      0.329       0.297

     46.45      51.45

      6.573       5.934

     15.27      28.02

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics

Detected Data appear Approximate Normal Distributed at 5% Significance Level

Suggested UCL to Use

95% KM (t) UCL 95% KM (Percentile Bootstrap) UCL

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

Trinitrotoluene[2,4,6-]

General Statistics

Total Number of Observations Number of Distinct Observations

Number of Detects Number of Non-Detects

Number of Distinct Detects Number of Distinct Non-Detects

Minimum Detect Minimum Non-Detect

Maximum Detect Maximum Non-Detect

Variance Detects Percent Non-Detects

Mean Detects SD Detects

Median Detects CV Detects

Skewness Detects Kurtosis Detects

Mean of Logged Detects SD of Logged Detects

Normal GOF Test on Detects Only

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Detected Data Not Normal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Detected Data Not Normal at 5% Significance Level

Detected Data Not Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs

Mean Standard Error of Mean

SD    95% KM (BCA) UCL

   95% KM (t) UCL    95% KM (Percentile Bootstrap) UCL

   95% KM (z) UCL    95% KM Bootstrap t UCL

90% KM Chebyshev UCL 95% KM Chebyshev UCL

97.5% KM Chebyshev UCL 99% KM Chebyshev UCL

Gamma GOF Tests on Detected Observations Only

A-D Test Statistic Anderson-Darling GOF Test

5% A-D Critical Value Detected Data Not Gamma Distributed at 5% Significance Level

K-S Test Statistic Kolmogrov-Smirnoff GOF

5% K-S Critical Value Detected Data Not Gamma Distributed at 5% Significance Level

Detected Data Not Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)



3411

3412

3413

3414

3415

3416

3417

3418

3419

3420

3421

3422

3423

3424

3425

3426

3427

3428

3429

3430

3431

3432

3433

3434

3435

3436

3437

3438

3439

3440

3441

3442

3443

3444

3445

3446

3447

3448

3449

3450

3451

3452

3453

3454

3455

3456

3457

3458

3459

3460

3461

3462

3463

3464

3465

A B C D E F G H I J K L

      0.107       4.912

      1.112       0.989

     29.66      33.35

     0.01       6.643

     90.1      0.01

     21.03       3.165

      0.178       0.184

     37.33      36.15

      8.186       8.452

      6.643      15.5

     0.0389

      2.999       2.768

     18.72      20.28

      0.924

      0.842

      0.15

      0.28

      6.668     -2.189

     21.02       3.24

     14.19      14.62

     18.33    133.7

  1530

    -0.974      17.31

      2.027       4.097

      0.465

      6.742     -0.812

     21       2.029

     14.26      20.46

     51.64

Gamma Kaplan-Meier (KM) Statistics

k hat (KM) nu hat (KM)

Approximate Chi Square Value (4.91, α) Adjusted Chi Square Value (4.91, β)

   95% Gamma Approximate KM-UCL (use when n>=50)    95% Gamma Adjusted KM-UCL (use when n<50)

Gamma ROS Statistics using Imputed  Non-Detects

GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1

For such situations, GROS method tends to yield inflated values of UCLs and BTVs

For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates

Minimum Mean

Maximum Median

SD CV

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Adjusted Level of Significance (β)

Approximate Chi Square Value (8.45, α) Adjusted Chi Square Value (8.45, β)

   95% Gamma Approximate UCL (use when n>=50)    95% Gamma Adjusted UCL (use when n<50)

Lognormal GOF Test on Detected Observations Only

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Detected Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Detected Data appear Lognormal at 5% Significance Level

Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects

Mean in Original Scale Mean in Log Scale

SD in Original Scale SD in Log Scale

   95% t UCL (assumes normality of ROS data)    95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL    95% Bootstrap t UCL

   95% H-UCL (Log ROS)

UCLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distributed

KM Mean (logged)    95% H-UCL (KM -Log)

KM SD (logged)    95% Critical H Value (KM-Log)

KM Standard Error of Mean (logged)

DL/2 Statistics

DL/2 Normal DL/2 Log-Transformed

Mean in Original Scale Mean in Log Scale

SD in Original Scale SD in Log Scale

   95% t UCL (Assumes normality)    95% H-Stat UCL

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics

Detected Data appear Lognormal Distributed at 5% Significance Level

Suggested UCL to Use

99% KM (Chebyshev) UCL

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.
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3488

3489

3490

3491
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3499

3500

3501

3502

3503

3504

3505

3506

3507

3508

3509

3510

3511

3512

3513

3514

3515

3516

3517

3518

3519

3520

A B C D E F G H I J K L

     23      21

      0

      6.9      18.08

     54.5      15.2

     10.23       2.133

      0.566       2.098

      0.814

      0.914

      0.137

      0.185

     21.74      22.58

     21.89

      0.323

      0.749

     0.0925

      0.182

      4.179       3.663

      4.326       4.935

   192.2    168.5

     18.08       9.445

   139.5

     0.0389    137.6

     21.84      22.14

      0.97

      0.914

     0.0799

      0.185

      1.932       2.77

      3.998       0.5

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

Vanadium

General Statistics

Total Number of Observations Number of Distinct Observations

Number of Missing Observations

Minimum Mean

Maximum Median

SD Std. Error of Mean

Coefficient of Variation Skewness

Normal GOF Test

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Data Not Normal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Data appear Normal at 5% Significance Level

Data appear Approximate Normal at 5% Significance Level

Assuming Normal Distribution

   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL    95% Adjusted-CLT UCL (Chen-1995)

   95% Modified-t UCL (Johnson-1978)

Gamma GOF Test

A-D Test Statistic Anderson-Darling Gamma GOF Test

5% A-D Critical Value Detected data appear Gamma Distributed at 5% Significance Level

K-S Test Statistic Kolmogrov-Smirnoff Gamma GOF Test

5% K-S Critical Value Detected data appear Gamma Distributed at 5% Significance Level

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Approximate Chi Square Value (0.05)

Adjusted Level of Significance Adjusted Chi Square Value

Assuming Gamma Distribution

   95% Approximate Gamma UCL (use when n>=50))    95% Adjusted Gamma UCL (use when n<50)

Lognormal GOF Test

Shapiro Wilk Test Statistic Shapiro Wilk Lognormal GOF Test

5% Shapiro Wilk Critical Value Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic Lilliefors Lognormal GOF Test

5% Lilliefors Critical Value Data appear Lognormal at 5% Significance Level

Data appear Lognormal at 5% Significance Level

Lognormal Statistics

Minimum of Logged Data Mean of logged Data

Maximum of Logged Data SD of logged Data



3521

3522

3523

3524

3525

3526

3527

3528

3529

3530

3531

3532

3533

3534

3535

3536

3537

3538

3539

3540

3541

3542

3543

3544

3545

3546

3547

3548

3549

3550

3551

3552

3553

3554

3555

3556

3557

3558

3559

3560

3561

3562

3563

3564

3565

3566

3567

3568

3569

3570

3571

3572

3573

3574

3575

A B C D E F G H I J K L

     22.31      23.81

     26.46      30.13

     37.34

     21.58      21.74

     21.5      23.37

     29.65      21.78

     22.36

     24.48      27.37

     31.4      39.3

     21.74

     23      23

      0

     17.8    145.3

  1050      64

   230.5      48.05

      1.586       3.159

      0.581

      0.914

      0.29

      0.185

   227.8    258.2

   233.1

      1.137

      0.779

      0.193

      0.188

Assuming Lognormal Distribution

   95% H-UCL    90% Chebyshev (MVUE) UCL

   95% Chebyshev (MVUE) UCL  97.5% Chebyshev (MVUE) UCL

   99% Chebyshev (MVUE) UCL

Nonparametric Distribution Free UCL Statistics

Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

   95% CLT UCL    95% Jackknife UCL

   95% Standard Bootstrap UCL    95% Bootstrap-t UCL

   95% Hall's Bootstrap UCL    95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL

   90% Chebyshev(Mean, Sd) UCL    95% Chebyshev(Mean, Sd) UCL

 97.5% Chebyshev(Mean, Sd) UCL    99% Chebyshev(Mean, Sd) UCL

Suggested UCL to Use

95% Student's-t UCL

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

For additional insight the user may want to consult a statistician.

Zinc

General Statistics

Total Number of Observations Number of Distinct Observations

Number of Missing Observations

Minimum Mean

Maximum Median

SD Std. Error of Mean

Coefficient of Variation Skewness

Normal GOF Test

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Data Not Normal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Data Not Normal at 5% Significance Level

Data Not Normal at 5% Significance Level

Assuming Normal Distribution

   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL    95% Adjusted-CLT UCL (Chen-1995)

   95% Modified-t UCL (Johnson-1978)

Gamma GOF Test

A-D Test Statistic Anderson-Darling Gamma GOF Test

5% A-D Critical Value Data Not Gamma Distributed at 5% Significance Level

K-S Test Statistic Kolmogrov-Smirnoff Gamma GOF Test

5% K-S Critical Value Data Not Gamma Distributed at 5% Significance Level

Data Not Gamma Distributed at 5% Significance Level

Gamma Statistics



3576

3577

3578

3579

3580

3581

3582

3583

3584

3585

3586

3587

3588

3589

3590

3591

3592

3593

3594

3595

3596

3597

3598

3599

3600

3601

3602

3603

3604

3605

3606

3607

3608

3609

3610

3611

3612

3613

3614

3615

3616

3617

3618

3619

3620

A B C D E F G H I J K L
      0.813       0.736

   178.7    197.4

     37.41      33.86

   145.3    169.4

     21.55

     0.0389      20.84

   228.3    236.1

      0.927

      0.914

      0.117

      0.185

      2.879       4.251

      6.957       1.154

   267.8    240

   289.6    358.4

   493.5

   224.3    227.8

   219.5    335

   551    231.1

   272.7

   289.5    354.8

   445.4    623.4

   354.8

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Approximate Chi Square Value (0.05)

Adjusted Level of Significance Adjusted Chi Square Value

Assuming Gamma Distribution

   95% Approximate Gamma UCL (use when n>=50))    95% Adjusted Gamma UCL (use when n<50)

Lognormal GOF Test

Shapiro Wilk Test Statistic Shapiro Wilk Lognormal GOF Test

5% Shapiro Wilk Critical Value Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic Lilliefors Lognormal GOF Test

5% Lilliefors Critical Value Data appear Lognormal at 5% Significance Level

Data appear Lognormal at 5% Significance Level

Lognormal Statistics

Minimum of Logged Data Mean of logged Data

Maximum of Logged Data SD of logged Data

Assuming Lognormal Distribution

   95% H-UCL    90% Chebyshev (MVUE) UCL

   95% Chebyshev (MVUE) UCL  97.5% Chebyshev (MVUE) UCL

   99% Chebyshev (MVUE) UCL

Nonparametric Distribution Free UCL Statistics

Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

   95% CLT UCL    95% Jackknife UCL

   95% Standard Bootstrap UCL    95% Bootstrap-t UCL

   95% Hall's Bootstrap UCL    95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL

   90% Chebyshev(Mean, Sd) UCL    95% Chebyshev(Mean, Sd) UCL

 97.5% Chebyshev(Mean, Sd) UCL    99% Chebyshev(Mean, Sd) UCL

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

For additional insight the user may want to consult a statistician.

Suggested UCL to Use

95% Chebyshev (Mean, Sd) UCL

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.
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A B C D E F G H I J K L

     29      27

     10      19

      9      18

     0.045      0.036

      7.2       0.69

      4.967      65.52%

      1.177       2.229

      0.3       1.894

      2.678       7.386

    -1.085       1.633

      0.569

      0.842

      0.4

      0.28

      0.441       0.265

      1.353       0.935

      0.891       0.919

      0.877       3.185

      1.236       1.596

      2.095       3.077

      0.672

      0.776

      0.274

      0.281

      0.508       0.422

      2.316       2.787

     10.16       8.445

      1.177       1.811

      0.106       6.157

      1.721       1.585

      1.577       1.712

UCL Statistics for Data Sets with Non-Detects

User Selected Options

Date/Time of Computation   2/5/2015 11:13:14 AM

From File   ProUCLinput_SD_0-5.xls

Full Precision   OFF

Confidence Coefficient   95%

Number of Bootstrap Operations   2000

Acenaphthene

General Statistics

Total Number of Observations Number of Distinct Observations

Number of Detects Number of Non-Detects

Number of Distinct Detects Number of Distinct Non-Detects

Minimum Detect Minimum Non-Detect

Maximum Detect Maximum Non-Detect

Variance Detects Percent Non-Detects

Mean Detects SD Detects

Median Detects CV Detects

Skewness Detects Kurtosis Detects

Mean of Logged Detects SD of Logged Detects

Normal GOF Test on Detects Only

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Detected Data Not Normal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Detected Data Not Normal at 5% Significance Level

Detected Data Not Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs

Mean Standard Error of Mean

SD    95% KM (BCA) UCL

95% KM (t) UCL 95% KM (Percentile Bootstrap) UCL

   95% KM (z) UCL    95% KM Bootstrap t UCL

90% KM Chebyshev UCL 95% KM Chebyshev UCL

97.5% KM Chebyshev UCL 99% KM Chebyshev UCL

Gamma GOF Tests on Detected Observations Only

A-D Test Statistic Anderson-Darling GOF Test

5% A-D Critical Value Detected data appear Gamma Distributed at 5% Significance Level

K-S Test Statistic Kolmogrov-Smirnoff GOF

5% K-S Critical Value Detected data appear Gamma Distributed at 5% Significance Level

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Gamma Kaplan-Meier (KM) Statistics

k hat (KM) nu hat (KM)

Approximate Chi Square Value (6.16, α) Adjusted Chi Square Value (6.16, β)

95% Gamma Approximate KM-UCL (use when n>=50) 95% Gamma Adjusted KM-UCL (use when n<50)
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     0.01       0.412

      7.2      0.01

      1.384       3.357

      0.279       0.273

      1.48       1.511

     16.16      15.82

      0.412       0.789

     0.0407

      7.836       7.5

      0.832       0.87

      0.946

      0.842

      0.159

      0.28

      0.411     -3.667

      1.384       2.185

      0.849       0.878

      1.239       3.29

      1.577

    -2.448       0.517

      1.406       3.011

      0.288

      0.465     -2.383

      1.371       1.635

      0.898       0.989

      0.891       0.87

      1.712

Gamma ROS Statistics using Imputed  Non-Detects

GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1

For such situations, GROS method tends to yield inflated values of UCLs and BTVs

For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates

Minimum Mean

Maximum Median

SD CV

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Adjusted Level of Significance (β)

Approximate Chi Square Value (15.82, α) Adjusted Chi Square Value (15.82, β)

95% Gamma Approximate UCL (use when n>=50) 95% Gamma Adjusted UCL (use when n<50)

Lognormal GOF Test on Detected Observations Only

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Detected Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Detected Data appear Lognormal at 5% Significance Level

Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects

Mean in Original Scale Mean in Log Scale

SD in Original Scale SD in Log Scale

   95% t UCL (assumes normality of ROS data)    95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL    95% Bootstrap t UCL

   95% H-UCL (Log ROS)

UCLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distributed

KM Mean (logged)    95% H-UCL (KM -Log)

KM SD (logged)    95% Critical H Value (KM-Log)

KM Standard Error of Mean (logged)

DL/2 Statistics

DL/2 Normal DL/2 Log-Transformed

Mean in Original Scale Mean in Log Scale

SD in Original Scale SD in Log Scale

   95% t UCL (Assumes normality)    95% H-Stat UCL

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics

Detected Data appear Gamma Distributed at 5% Significance Level

Suggested UCL to Use

95% KM (t) UCL 95% GROS Adjusted Gamma UCL

95% Adjusted Gamma KM-UCL

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.
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     19      19

      8      11

      8      11

    0.00227     0.00543

     0.031      0.08

9.3368E-5      57.89%

    0.00798     0.00966

    0.0042       1.211

      2.439       6.278

    -5.257       0.901

      0.645

      0.818

      0.333

      0.313

    0.00534     0.00177

    0.00673     0.00861

    0.00841     0.00842

    0.00825      0.0138

     0.0106      0.013

     0.0164      0.0229

      0.706

      0.731

      0.252

      0.3

      1.313       0.904

    0.00608     0.00883

     21.01      14.46

    0.00798     0.00839

      0.629      23.91

     13.78      13.11

    0.00927     0.00974

    0.00227     0.00915

     0.031      0.01

    0.00611       0.668

Acetone

General Statistics

Total Number of Observations Number of Distinct Observations

Number of Detects Number of Non-Detects

Number of Distinct Detects Number of Distinct Non-Detects

Minimum Detect Minimum Non-Detect

Maximum Detect Maximum Non-Detect

Variance Detects Percent Non-Detects

Mean Detects SD Detects

Median Detects CV Detects

Skewness Detects Kurtosis Detects

Mean of Logged Detects SD of Logged Detects

Normal GOF Test on Detects Only

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Detected Data Not Normal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Detected Data Not Normal at 5% Significance Level

Detected Data Not Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs

Mean Standard Error of Mean

SD    95% KM (BCA) UCL

95% KM (t) UCL 95% KM (Percentile Bootstrap) UCL

   95% KM (z) UCL    95% KM Bootstrap t UCL

90% KM Chebyshev UCL 95% KM Chebyshev UCL

97.5% KM Chebyshev UCL 99% KM Chebyshev UCL

Gamma GOF Tests on Detected Observations Only

A-D Test Statistic Anderson-Darling GOF Test

5% A-D Critical Value Detected data appear Gamma Distributed at 5% Significance Level

K-S Test Statistic Kolmogrov-Smirnoff GOF

5% K-S Critical Value Detected data appear Gamma Distributed at 5% Significance Level

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Gamma Kaplan-Meier (KM) Statistics

k hat (KM) nu hat (KM)

Approximate Chi Square Value (23.91, α) Adjusted Chi Square Value (23.91, β)

95% Gamma Approximate KM-UCL (use when n>=50) 95% Gamma Adjusted KM-UCL (use when n<50)

Gamma ROS Statistics using Imputed  Non-Detects

GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1

For such situations, GROS method tends to yield inflated values of UCLs and BTVs

For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates

Minimum Mean

Maximum Median

SD CV
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167

168

169

170

171

172

173

174

175

176

177

178

179

180

181

182

183

184

185

186

187

188

189

190

191

192

193

194

195

196

197

198

199

200

201

202

203

204

205

206

207

208

209

210

211

212

213

214

215

216

217

218

219

220

A B C D E F G H I J K L
      2.846       2.432

    0.00321     0.00376

   108.2      92.42

    0.00915     0.00587

     0.0369

     71.25      69.63

     0.0119      0.0121

      0.866

      0.818

      0.241

      0.313

    0.00519     -5.551

    0.00651       0.623

    0.00778     0.00784

    0.00992      0.0152

    0.00645

    -5.577     0.00682

      0.684       2.203

      0.192

    0.00836     -5.279

     0.0106       0.911

     0.0126      0.0132

    0.00841      0.0121

    0.00974

     29      28

      0

  1150   4958

 16500   3910

  3285    610.1

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Adjusted Level of Significance (β)

Approximate Chi Square Value (92.42, α) Adjusted Chi Square Value (92.42, β)

95% Gamma Approximate UCL (use when n>=50) 95% Gamma Adjusted UCL (use when n<50)

Lognormal GOF Test on Detected Observations Only

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Detected Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Detected Data appear Lognormal at 5% Significance Level

Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects

Mean in Original Scale Mean in Log Scale

SD in Original Scale SD in Log Scale

   95% t UCL (assumes normality of ROS data)    95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL    95% Bootstrap t UCL

   95% H-UCL (Log ROS)

UCLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distributed

KM Mean (logged)    95% H-UCL (KM -Log)

KM SD (logged)    95% Critical H Value (KM-Log)

KM Standard Error of Mean (logged)

DL/2 Statistics

DL/2 Normal DL/2 Log-Transformed

Mean in Original Scale Mean in Log Scale

SD in Original Scale SD in Log Scale

   95% t UCL (Assumes normality)    95% H-Stat UCL

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics

Detected Data appear Gamma Distributed at 5% Significance Level

Suggested UCL to Use

95% KM (t) UCL 95% GROS Adjusted Gamma UCL

95% Adjusted Gamma KM-UCL

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

Aluminum

General Statistics

Total Number of Observations Number of Distinct Observations

Number of Missing Observations

Minimum Mean

Maximum Median

SD Std. Error of Mean
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222

223

224

225

226

227

228

229

230

231

232

233

234

235

236

237

238

239

240

241

242

243

244

245

246

247

248

249

250

251

252

253

254

255

256

257

258

259

260

261

262

263

264

265

266

267

268

269

270

271

272

273

274

275

A B C D E F G H I J K L
      0.663       1.704

      0.851

      0.926

      0.159

      0.165

  5996   6168

  6028

      0.393

      0.753

      0.126

      0.164

      2.841       2.57

  1745   1929

   164.8    149.1

  4958   3092

   121.9

     0.0407    120.4

  6065   6139

      0.983

      0.926

      0.104

      0.165

      7.048       8.323

      9.711       0.619

  6339   6766

  7589   8732

 10977

  5961   5996

  5946   6242

  6622   5968

Coefficient of Variation Skewness

Normal GOF Test

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Data Not Normal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Data appear Normal at 5% Significance Level

Data appear Approximate Normal at 5% Significance Level

Assuming Normal Distribution

   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL    95% Adjusted-CLT UCL (Chen-1995)

   95% Modified-t UCL (Johnson-1978)

Gamma GOF Test

A-D Test Statistic Anderson-Darling Gamma GOF Test

5% A-D Critical Value Detected data appear Gamma Distributed at 5% Significance Level

K-S Test Statistic Kolmogrov-Smirnoff Gamma GOF Test

5% K-S Critical Value Detected data appear Gamma Distributed at 5% Significance Level

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Approximate Chi Square Value (0.05)

Adjusted Level of Significance Adjusted Chi Square Value

Assuming Gamma Distribution

   95% Approximate Gamma UCL (use when n>=50))    95% Adjusted Gamma UCL (use when n<50)

Lognormal GOF Test

Shapiro Wilk Test Statistic Shapiro Wilk Lognormal GOF Test

5% Shapiro Wilk Critical Value Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic Lilliefors Lognormal GOF Test

5% Lilliefors Critical Value Data appear Lognormal at 5% Significance Level

Data appear Lognormal at 5% Significance Level

Lognormal Statistics

Minimum of Logged Data Mean of logged Data

Maximum of Logged Data SD of logged Data

Assuming Lognormal Distribution

   95% H-UCL    90% Chebyshev (MVUE) UCL

   95% Chebyshev (MVUE) UCL  97.5% Chebyshev (MVUE) UCL

   99% Chebyshev (MVUE) UCL

Nonparametric Distribution Free UCL Statistics

Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

   95% CLT UCL    95% Jackknife UCL

   95% Standard Bootstrap UCL    95% Bootstrap-t UCL

   95% Hall's Bootstrap UCL    95% Percentile Bootstrap UCL
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279

280

281

282

283

284

285

286

287

288

289

290

291

292

293

294

295

296

297

298

299

300

301

302

303

304

305

306

307

308

309

310

311

312

313

314

315

316

317

318

319

320

321

322

323

324

325

326

327

328

329

330

A B C D E F G H I J K L
  6218

  6788   7617

  8768  11028

  5996

     29      12

      6      23

      6       6

     0.093      0.075

      1.53       0.5

      0.338      79.31%

      0.514       0.581

      0.244       1.13

      1.356       0.913

    -1.249       1.2

      0.802

      0.788

      0.27

      0.362

      0.178      0.0627

      0.3       0.307

      0.285       0.282

      0.281       0.35

      0.366       0.451

      0.569       0.802

      0.473

      0.715

      0.281

      0.341

      0.99       0.606

      0.52       0.849

     11.88       7.274

      0.514       0.661

   95% BCA Bootstrap UCL

   90% Chebyshev(Mean, Sd) UCL    95% Chebyshev(Mean, Sd) UCL

 97.5% Chebyshev(Mean, Sd) UCL    99% Chebyshev(Mean, Sd) UCL

Suggested UCL to Use

95% Student's-t UCL

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

For additional insight the user may want to consult a statistician.

Amino-4,6-dinitrotoluene[2-]

General Statistics

Total Number of Observations Number of Distinct Observations

Number of Detects Number of Non-Detects

Number of Distinct Detects Number of Distinct Non-Detects

Minimum Detect Minimum Non-Detect

Maximum Detect Maximum Non-Detect

Variance Detects Percent Non-Detects

Mean Detects SD Detects

Median Detects CV Detects

Skewness Detects Kurtosis Detects

Mean of Logged Detects SD of Logged Detects

Normal GOF Test on Detects Only

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Detected Data appear Normal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Detected Data appear Normal at 5% Significance Level

Detected Data appear Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs

Mean Standard Error of Mean

SD    95% KM (BCA) UCL

95% KM (t) UCL 95% KM (Percentile Bootstrap) UCL

   95% KM (z) UCL    95% KM Bootstrap t UCL

90% KM Chebyshev UCL 95% KM Chebyshev UCL

97.5% KM Chebyshev UCL 99% KM Chebyshev UCL

Gamma GOF Tests on Detected Observations Only

A-D Test Statistic Anderson-Darling GOF Test

5% A-D Critical Value Detected data appear Gamma Distributed at 5% Significance Level

K-S Test Statistic Kolmogrov-Smirnoff GOF

5% K-S Critical Value Detected data appear Gamma Distributed at 5% Significance Level

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Gamma Kaplan-Meier (KM) Statistics
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338
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343
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345
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348

349

350
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352

353

354

355

356

357

358

359

360

361

362

363

364

365

366

367

368

369

370

371

372

373

374

375

376

377

378

379

380

381

382

383

384

385

A B C D E F G H I J K L
      0.351      20.36

     11.12      10.71

      0.326       0.338

     0.01       0.132

      1.53      0.01

      0.324       2.462

      0.396       0.378

      0.332       0.348

     22.96      21.91

      0.132       0.214

     0.0407

     12.27      11.84

      0.235       0.243

      0.873

      0.788

      0.253

      0.362

      0.132     -3.703

      0.32       1.83

      0.233       0.241

      0.282       0.515

      0.464

    -2.23       0.197

      0.764       2.194

      0.174

      0.232     -2.005

      0.302       1.06

      0.327       0.393

      0.285       0.282

k hat (KM) nu hat (KM)

Approximate Chi Square Value (20.36, α) Adjusted Chi Square Value (20.36, β)

   95% Gamma Approximate KM-UCL (use when n>=50)    95% Gamma Adjusted KM-UCL (use when n<50)

Gamma ROS Statistics using Imputed  Non-Detects

GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1

For such situations, GROS method tends to yield inflated values of UCLs and BTVs

For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates

Minimum Mean

Maximum Median

SD CV

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Adjusted Level of Significance (β)

Approximate Chi Square Value (21.91, α) Adjusted Chi Square Value (21.91, β)

   95% Gamma Approximate UCL (use when n>=50)    95% Gamma Adjusted UCL (use when n<50)

Lognormal GOF Test on Detected Observations Only

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Detected Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Detected Data appear Lognormal at 5% Significance Level

Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects

Mean in Original Scale Mean in Log Scale

SD in Original Scale SD in Log Scale

   95% t UCL (assumes normality of ROS data)    95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL    95% Bootstrap t UCL

   95% H-UCL (Log ROS)

UCLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distributed

KM Mean (logged)    95% H-UCL (KM -Log)

KM SD (logged)    95% Critical H Value (KM-Log)

KM Standard Error of Mean (logged)

DL/2 Statistics

DL/2 Normal DL/2 Log-Transformed

Mean in Original Scale Mean in Log Scale

SD in Original Scale SD in Log Scale

   95% t UCL (Assumes normality)    95% H-Stat UCL

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics

Detected Data appear Normal Distributed at 5% Significance Level

Suggested UCL to Use

95% KM (t) UCL 95% KM (Percentile Bootstrap) UCL

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).
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411
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414
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416

417
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419

420

421

422

423

424

425

426

427

428

429

430

431

432

433

434

435

436

437

438

439

440

A B C D E F G H I J K L

     29      28

     14      15

     14      14

    0.00835      0.036

     27       0.78

     50.59      51.72%

      2.551       7.113

      0.185       2.789

      3.611      13.26

    -1.376       2.3

      0.396

      0.874

      0.427

      0.237

      1.246       0.949

      4.927       3.114

      2.861       3.043

      2.808      17

      4.094       5.384

      7.175      10.69

      0.962

      0.833

      0.245

      0.248

      0.298       0.282

      8.547       9.042

      8.357       7.899

      2.551       4.802

     0.064       3.71

      0.611       0.544

      7.571       8.502

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

Anthracene

General Statistics

Total Number of Observations Number of Distinct Observations

Number of Detects Number of Non-Detects

Number of Distinct Detects Number of Distinct Non-Detects

Minimum Detect Minimum Non-Detect

Maximum Detect Maximum Non-Detect

Variance Detects Percent Non-Detects

Mean Detects SD Detects

Median Detects CV Detects

Skewness Detects Kurtosis Detects

Mean of Logged Detects SD of Logged Detects

Normal GOF Test on Detects Only

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Detected Data Not Normal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Detected Data Not Normal at 5% Significance Level

Detected Data Not Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs

Mean Standard Error of Mean

SD    95% KM (BCA) UCL

95% KM (t) UCL 95% KM (Percentile Bootstrap) UCL

   95% KM (z) UCL    95% KM Bootstrap t UCL

90% KM Chebyshev UCL 95% KM Chebyshev UCL

97.5% KM Chebyshev UCL 99% KM Chebyshev UCL

Gamma GOF Tests on Detected Observations Only

A-D Test Statistic Anderson-Darling GOF Test

5% A-D Critical Value Detected Data Not Gamma Distributed at 5% Significance Level

K-S Test Statistic Kolmogrov-Smirnoff GOF

5% K-S Critical Value Detected data appear Gamma Distributed at 5% Significance Level

Detected data follow Appr. Gamma Distribution at 5% Significance Level

Gamma Statistics on Detected Data Only

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Gamma Kaplan-Meier (KM) Statistics

k hat (KM) nu hat (KM)

Approximate Chi Square Value (3.71, α) Adjusted Chi Square Value (3.71, β)

95% Gamma Approximate KM-UCL (use when n>=50) 95% Gamma Adjusted KM-UCL (use when n<50)

Gamma (KM) may not be used when k hat (KM) is < 0.1

Gamma ROS Statistics using Imputed  Non-Detects

GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1

For such situations, GROS method tends to yield inflated values of UCLs and BTVs

For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates
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448
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450

451

452
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454
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456

457

458

459

460

461

462

463

464

465

466

467

468

469

470

471

472

473

474

475

476

477

478

479

480

481

482

483

484

485

486

487

488

489

490

491

492

493

494

495

A B C D E F G H I J K L
    0.00835       1.237

     27      0.01

      5.016       4.056

      0.222       0.222

      5.567       5.567

     12.88      12.88

      1.237       2.624

     0.0407

      5.815       5.532

      2.74       2.88

      0.97

      0.874

      0.112

      0.237

      1.241     -2.845

      5.015       2.168

      2.825       3.04

      4.149      17.12

      3.379

    -2.797       3.27

      2.146       4.141

      0.438

      1.284     -2.2

      5.005       1.968

      2.865       3.231

      2.861       2.88

      8.502

     29      27

      0

Minimum Mean

Maximum Median

SD CV

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Adjusted Level of Significance (β)

Approximate Chi Square Value (12.88, α) Adjusted Chi Square Value (12.88, β)

95% Gamma Approximate UCL (use when n>=50) 95% Gamma Adjusted UCL (use when n<50)

Lognormal GOF Test on Detected Observations Only

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Detected Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Detected Data appear Lognormal at 5% Significance Level

Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects

Mean in Original Scale Mean in Log Scale

SD in Original Scale SD in Log Scale

   95% t UCL (assumes normality of ROS data)    95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL    95% Bootstrap t UCL

   95% H-UCL (Log ROS)

UCLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distributed

KM Mean (logged)    95% H-UCL (KM -Log)

KM SD (logged)    95% Critical H Value (KM-Log)

KM Standard Error of Mean (logged)

DL/2 Statistics

DL/2 Normal DL/2 Log-Transformed

Mean in Original Scale Mean in Log Scale

SD in Original Scale SD in Log Scale

   95% t UCL (Assumes normality)    95% H-Stat UCL

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics

Detected Data appear Approximate Gamma Distributed at 5% Significance Level

Suggested UCL to Use

95% KM (t) UCL 95% GROS Adjusted Gamma UCL

95% Adjusted Gamma KM-UCL

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

Arsenic

General Statistics

Total Number of Observations Number of Distinct Observations

Number of Missing Observations
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500

501

502

503

504

505

506

507

508

509

510

511

512

513

514

515

516

517

518

519

520

521

522

523

524

525

526

527

528

529

530

531

532

533

534

535

536

537

538

539

540

541

542

543

544

545

546

547

548

549

550

A B C D E F G H I J K L
      0.385       2.329

      9.6       1.88

      1.896       0.352

      0.814       2.426

      0.748

      0.926

      0.236

      0.165

      2.928       3.078

      2.954

      0.714

      0.756

      0.141

      0.165

      2.259       2.048

      1.031       1.137

   131    118.8

      2.329       1.627

     94.62

     0.0407      93.34

      2.924       2.964

      0.974

      0.926

      0.14

      0.165

    -0.955       0.608

      2.262       0.689

      3.068       3.26

      3.692       4.292

      5.47

Minimum Mean

Maximum Median

SD Std. Error of Mean

Coefficient of Variation Skewness

Normal GOF Test

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Data Not Normal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Data Not Normal at 5% Significance Level

Data Not Normal at 5% Significance Level

Assuming Normal Distribution

   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL    95% Adjusted-CLT UCL (Chen-1995)

   95% Modified-t UCL (Johnson-1978)

Gamma GOF Test

A-D Test Statistic Anderson-Darling Gamma GOF Test

5% A-D Critical Value Detected data appear Gamma Distributed at 5% Significance Level

K-S Test Statistic Kolmogrov-Smirnoff Gamma GOF Test

5% K-S Critical Value Detected data appear Gamma Distributed at 5% Significance Level

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Approximate Chi Square Value (0.05)

Adjusted Level of Significance Adjusted Chi Square Value

Assuming Gamma Distribution

   95% Approximate Gamma UCL (use when n>=50)    95% Adjusted Gamma UCL (use when n<50)

Lognormal GOF Test

Shapiro Wilk Test Statistic Shapiro Wilk Lognormal GOF Test

5% Shapiro Wilk Critical Value Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic Lilliefors Lognormal GOF Test

5% Lilliefors Critical Value Data appear Lognormal at 5% Significance Level

Data appear Lognormal at 5% Significance Level

Lognormal Statistics

Minimum of Logged Data Mean of logged Data

Maximum of Logged Data SD of logged Data

Assuming Lognormal Distribution

   95% H-UCL    90% Chebyshev (MVUE) UCL

   95% Chebyshev (MVUE) UCL  97.5% Chebyshev (MVUE) UCL

   99% Chebyshev (MVUE) UCL

Nonparametric Distribution Free UCL Statistics

Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs
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      2.908       2.928

      2.892       3.284

      3.636       2.926

      3.078

      3.385       3.864

      4.528       5.832

      2.964

     29      28

      0

     19.9    212.5

  1870      90.4

   362.1      67.25

      1.704       3.849

      0.5

      0.926

      0.356

      0.165

   326.9    374.5

   334.9

      1.74

      0.777

      0.227

      0.168

      0.916       0.844

   232    251.7

     53.12      48.96

   212.5    231.3

     33.89

     0.0407      33.14

   306.9    313.8

   95% CLT UCL    95% Jackknife UCL

   95% Standard Bootstrap UCL    95% Bootstrap-t UCL

   95% Hall's Bootstrap UCL    95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL

   90% Chebyshev(Mean, Sd) UCL    95% Chebyshev(Mean, Sd) UCL

 97.5% Chebyshev(Mean, Sd) UCL    99% Chebyshev(Mean, Sd) UCL

Suggested UCL to Use

95% Adjusted Gamma UCL

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

For additional insight the user may want to consult a statistician.

Barium

General Statistics

Total Number of Observations Number of Distinct Observations

Number of Missing Observations

Minimum Mean

Maximum Median

SD Std. Error of Mean

Coefficient of Variation Skewness

Normal GOF Test

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Data Not Normal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Data Not Normal at 5% Significance Level

Data Not Normal at 5% Significance Level

Assuming Normal Distribution

   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL    95% Adjusted-CLT UCL (Chen-1995)

   95% Modified-t UCL (Johnson-1978)

Gamma GOF Test

A-D Test Statistic Anderson-Darling Gamma GOF Test

5% A-D Critical Value Data Not Gamma Distributed at 5% Significance Level

K-S Test Statistic Kolmogrov-Smirnoff Gamma GOF Test

5% K-S Critical Value Data Not Gamma Distributed at 5% Significance Level

Data Not Gamma Distributed at 5% Significance Level

Gamma Statistics

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Approximate Chi Square Value (0.05)

Adjusted Level of Significance Adjusted Chi Square Value

Assuming Gamma Distribution

   95% Approximate Gamma UCL (use when n>=50))    95% Adjusted Gamma UCL (use when n<50)
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      0.949

      0.926

      0.153

      0.165

      2.991       4.722

      7.534       1.02

   305.7    304.8

   359.4    435.1

   584

   323.1    326.9

   322.2    525.8

   710.9    333.2

   395.1

   414.2    505.6

   632.4    881.6

   305.7

     29      28

     18      11

     18      10

     0.0199      0.036

     31       0.43

     52.96      37.93%

      2.738       7.278

      0.355       2.658

      3.854      15.48

    -1.009       2.061

Lognormal GOF Test

Shapiro Wilk Test Statistic Shapiro Wilk Lognormal GOF Test

5% Shapiro Wilk Critical Value Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic Lilliefors Lognormal GOF Test

5% Lilliefors Critical Value Data appear Lognormal at 5% Significance Level

Data appear Lognormal at 5% Significance Level

Lognormal Statistics

Minimum of Logged Data Mean of logged Data

Maximum of Logged Data SD of logged Data

Assuming Lognormal Distribution

   95% H-UCL    90% Chebyshev (MVUE) UCL

   95% Chebyshev (MVUE) UCL  97.5% Chebyshev (MVUE) UCL

   99% Chebyshev (MVUE) UCL

Nonparametric Distribution Free UCL Statistics

Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

   95% CLT UCL    95% Jackknife UCL

   95% Standard Bootstrap UCL    95% Bootstrap-t UCL

   95% Hall's Bootstrap UCL    95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL

   90% Chebyshev(Mean, Sd) UCL    95% Chebyshev(Mean, Sd) UCL

 97.5% Chebyshev(Mean, Sd) UCL    99% Chebyshev(Mean, Sd) UCL

Suggested UCL to Use

95% H-UCL

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

For additional insight the user may want to consult a statistician.

ProUCL computes and outputs H-statistic based UCLs for historical reasons only.

H-statistic often results in unstable (both high and low) values of UCL95 as shown in examples in the Technical Guide.

It is therefore recommended to avoid the use of H-statistic based 95% UCLs.

Use of nonparametric methods are preferred to compute UCL95 for skewed data sets which do not follow a gamma distribution.

Benzo(a)anthracene

General Statistics

Total Number of Observations Number of Distinct Observations

Number of Detects Number of Non-Detects

Number of Distinct Detects Number of Distinct Non-Detects

Minimum Detect Minimum Non-Detect

Maximum Detect Maximum Non-Detect

Variance Detects Percent Non-Detects

Mean Detects SD Detects

Median Detects CV Detects

Skewness Detects Kurtosis Detects

Mean of Logged Detects SD of Logged Detects
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708

709
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712
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714

715
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      0.413

      0.897

      0.354

      0.209

      1.714       1.094

      5.724       3.583

      3.575       3.767

      3.513      11.72

      4.996       6.482

      8.545      12.6

      1.15

      0.835

      0.202

      0.22

      0.336       0.317

      8.153       8.64

     12.09      11.41

      2.738       4.863

     0.0897       5.204

      1.247       1.137

      7.152       7.845

     0.01       1.703

     31      0.0596

      5.828       3.422

      0.245       0.243

      6.945       7.013

     14.22      14.09

      1.703       3.456

     0.0407

      6.63       6.325

      3.618       3.793

      0.961

      0.897

      0.124

      0.209

Normal GOF Test on Detects Only

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Detected Data Not Normal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Detected Data Not Normal at 5% Significance Level

Detected Data Not Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs

Mean Standard Error of Mean

SD 95% KM (BCA) UCL

   95% KM (t) UCL    95% KM (Percentile Bootstrap) UCL

   95% KM (z) UCL    95% KM Bootstrap t UCL

90% KM Chebyshev UCL 95% KM Chebyshev UCL

97.5% KM Chebyshev UCL 99% KM Chebyshev UCL

Gamma GOF Tests on Detected Observations Only

A-D Test Statistic Anderson-Darling GOF Test

5% A-D Critical Value Detected Data Not Gamma Distributed at 5% Significance Level

K-S Test Statistic Kolmogrov-Smirnoff GOF

5% K-S Critical Value Detected data appear Gamma Distributed at 5% Significance Level

Detected data follow Appr. Gamma Distribution at 5% Significance Level

Gamma Statistics on Detected Data Only

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Gamma Kaplan-Meier (KM) Statistics

k hat (KM) nu hat (KM)

Approximate Chi Square Value (5.20, α) Adjusted Chi Square Value (5.20, β)

95% Gamma Approximate KM-UCL (use when n>=50) 95% Gamma Adjusted KM-UCL (use when n<50)

Gamma (KM) may not be used when k hat (KM) is < 0.1

Gamma ROS Statistics using Imputed  Non-Detects

GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1

For such situations, GROS method tends to yield inflated values of UCLs and BTVs

For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates

Minimum Mean

Maximum Median

SD CV

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Adjusted Level of Significance (β)

Approximate Chi Square Value (14.09, α) Adjusted Chi Square Value (14.09, β)

95% Gamma Approximate UCL (use when n>=50) 95% Gamma Adjusted UCL (use when n<50)

Lognormal GOF Test on Detected Observations Only

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Detected Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Detected Data appear Lognormal at 5% Significance Level
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      1.71     -2.05

      5.826       2.13

      3.551       3.792

      4.962      11.62

      6.536

    -1.924       4.61

      1.992       3.898

      0.388

      1.731     -1.808

      5.82       2.038

      3.569       6.037

      3.583       3.793

      7.845

     29      28

     17      12

     17      11

     0.038      0.036

     31       0.39

     56.23      41.38%

      2.96       7.499

      0.54       2.534

      3.683      14.18

    -0.817       1.99

      0.434

      0.892

      0.359

      0.215

Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects

Mean in Original Scale Mean in Log Scale

SD in Original Scale SD in Log Scale

   95% t UCL (assumes normality of ROS data)    95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL    95% Bootstrap t UCL

   95% H-UCL (Log ROS)

UCLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distributed

KM Mean (logged)    95% H-UCL (KM -Log)

KM SD (logged)    95% Critical H Value (KM-Log)

KM Standard Error of Mean (logged)

DL/2 Statistics

DL/2 Normal DL/2 Log-Transformed

Mean in Original Scale Mean in Log Scale

SD in Original Scale SD in Log Scale

   95% t UCL (Assumes normality)    95% H-Stat UCL

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics

Detected Data appear Approximate Gamma Distributed at 5% Significance Level

Suggested UCL to Use

95% KM (BCA) UCL 95% GROS Adjusted Gamma UCL

95% Adjusted Gamma KM-UCL

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

Benzo(a)pyrene

General Statistics

Total Number of Observations Number of Distinct Observations

Number of Detects Number of Non-Detects

Number of Distinct Detects Number of Distinct Non-Detects

Minimum Detect Minimum Non-Detect

Maximum Detect Maximum Non-Detect

Variance Detects Percent Non-Detects

Mean Detects SD Detects

Median Detects CV Detects

Skewness Detects Kurtosis Detects

Mean of Logged Detects SD of Logged Detects

Normal GOF Test on Detects Only

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Detected Data Not Normal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Detected Data Not Normal at 5% Significance Level

Detected Data Not Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs
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      1.753       1.101

      5.752       3.814

      3.626       3.81

      3.564      12.56

      5.056       6.553

      8.629      12.71

      1.155

      0.83

      0.215

      0.225

      0.353       0.33

      8.384       8.971

     12      11.22

      2.96       5.153

     0.0929       5.389

      1.336       1.221

      7.072       7.74

     0.01       1.739

     31      0.0516

      5.858       3.369

      0.243       0.241

      7.16       7.224

     14.09      13.96

      1.739       3.544

     0.0407

      6.546       6.244

      3.71       3.889

      0.934

      0.892

      0.166

      0.215

      1.74     -2.547

      5.858       2.644

      3.59       3.733

      5.407      11.94

     30.65

Mean Standard Error of Mean

SD 95% KM (BCA) UCL

   95% KM (t) UCL    95% KM (Percentile Bootstrap) UCL

   95% KM (z) UCL    95% KM Bootstrap t UCL

90% KM Chebyshev UCL 95% KM Chebyshev UCL

97.5% KM Chebyshev UCL 99% KM Chebyshev UCL

Gamma GOF Tests on Detected Observations Only

A-D Test Statistic Anderson-Darling GOF Test

5% A-D Critical Value Detected Data Not Gamma Distributed at 5% Significance Level

K-S Test Statistic Kolmogrov-Smirnoff GOF

5% K-S Critical Value Detected data appear Gamma Distributed at 5% Significance Level

Detected data follow Appr. Gamma Distribution at 5% Significance Level

Gamma Statistics on Detected Data Only

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Gamma Kaplan-Meier (KM) Statistics

k hat (KM) nu hat (KM)

Approximate Chi Square Value (5.39, α) Adjusted Chi Square Value (5.39, β)

95% Gamma Approximate KM-UCL (use when n>=50) 95% Gamma Adjusted KM-UCL (use when n<50)

Gamma (KM) may not be used when k hat (KM) is < 0.1

Gamma ROS Statistics using Imputed  Non-Detects

GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1

For such situations, GROS method tends to yield inflated values of UCLs and BTVs

For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates

Minimum Mean

Maximum Median

SD CV

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Adjusted Level of Significance (β)

Approximate Chi Square Value (13.96, α) Adjusted Chi Square Value (13.96, β)

95% Gamma Approximate UCL (use when n>=50) 95% Gamma Adjusted UCL (use when n<50)

Lognormal GOF Test on Detected Observations Only

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Detected Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Detected Data appear Lognormal at 5% Significance Level

Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects

Mean in Original Scale Mean in Log Scale

SD in Original Scale SD in Log Scale

   95% t UCL (assumes normality of ROS data)    95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL    95% Bootstrap t UCL

   95% H-UCL (Log ROS)
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    -1.801       3.844

      1.898       3.751

      0.366

      1.766     -1.802

      5.85       2.044

      3.614       6.197

      3.814       3.889

      7.74

     29      26

     18      11

     16      10

     0.0196      0.036

     22       0.39

     28.07      37.93%

      2.481       5.298

      0.355       2.135

      3.316      11.94

    -0.758       1.943

      0.515

      0.897

      0.347

      0.209

      1.555       0.808

      4.226       2.845

      2.928       3.031

      2.883       5.938

      3.977       5.075

      6.598       9.59

UCLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distributed

KM Mean (logged)    95% H-UCL (KM -Log)

KM SD (logged)    95% Critical H Value (KM-Log)

KM Standard Error of Mean (logged)

DL/2 Statistics

DL/2 Normal DL/2 Log-Transformed

Mean in Original Scale Mean in Log Scale

SD in Original Scale SD in Log Scale

   95% t UCL (Assumes normality)    95% H-Stat UCL

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics

Detected Data appear Approximate Gamma Distributed at 5% Significance Level

Suggested UCL to Use

95% KM (BCA) UCL 95% GROS Adjusted Gamma UCL

95% Adjusted Gamma KM-UCL

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

Benzo(b)fluoranthene

General Statistics

Total Number of Observations Number of Distinct Observations

Number of Detects Number of Non-Detects

Number of Distinct Detects Number of Distinct Non-Detects

Minimum Detect Minimum Non-Detect

Maximum Detect Maximum Non-Detect

Variance Detects Percent Non-Detects

Mean Detects SD Detects

Median Detects CV Detects

Skewness Detects Kurtosis Detects

Mean of Logged Detects SD of Logged Detects

Normal GOF Test on Detects Only

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Detected Data Not Normal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Detected Data Not Normal at 5% Significance Level

Detected Data Not Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs

Mean Standard Error of Mean

SD    95% KM (BCA) UCL

   95% KM (t) UCL    95% KM (Percentile Bootstrap) UCL

   95% KM (z) UCL    95% KM Bootstrap t UCL

90% KM Chebyshev UCL 95% KM Chebyshev UCL

97.5% KM Chebyshev UCL 99% KM Chebyshev UCL

Gamma GOF Tests on Detected Observations Only
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      0.979

      0.822

      0.22

      0.218

      0.395       0.367

      6.275       6.769

     14.24      13.2

      2.481       4.098

      0.135       7.848

      2.648       2.47

      4.609       4.94

     0.01       1.544

     22      0.0919

      4.305       2.788

      0.265       0.261

      5.82       5.919

     15.39      15.13

      1.544       3.023

     0.0407

      7.351       7.028

      3.178       3.324

      0.956

      0.897

      0.179

      0.209

      1.549     -2.04

      4.303       2.306

      2.908       3.08

      3.833       5.466

     12.61

    -1.842       6.694

      2.078       4.034

      0.404

      1.571     -1.655

A-D Test Statistic Anderson-Darling GOF Test

5% A-D Critical Value Detected Data Not Gamma Distributed at 5% Significance Level

K-S Test Statistic Kolmogrov-Smirnoff GOF

5% K-S Critical Value Detected Data Not Gamma Distributed at 5% Significance Level

Detected Data Not Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Gamma Kaplan-Meier (KM) Statistics

k hat (KM) nu hat (KM)

Approximate Chi Square Value (7.85, α) Adjusted Chi Square Value (7.85, β)

   95% Gamma Approximate KM-UCL (use when n>=50)    95% Gamma Adjusted KM-UCL (use when n<50)

Gamma ROS Statistics using Imputed  Non-Detects

GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1

For such situations, GROS method tends to yield inflated values of UCLs and BTVs

For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates

Minimum Mean

Maximum Median

SD CV

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Adjusted Level of Significance (β)

Approximate Chi Square Value (15.13, α) Adjusted Chi Square Value (15.13, β)

   95% Gamma Approximate UCL (use when n>=50)    95% Gamma Adjusted UCL (use when n<50)

Lognormal GOF Test on Detected Observations Only

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Detected Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Detected Data appear Lognormal at 5% Significance Level

Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects

Mean in Original Scale Mean in Log Scale

SD in Original Scale SD in Log Scale

   95% t UCL (assumes normality of ROS data)    95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL    95% Bootstrap t UCL

   95% H-UCL (Log ROS)

UCLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distributed

KM Mean (logged)    95% H-UCL (KM -Log)

KM SD (logged)    95% Critical H Value (KM-Log)

KM Standard Error of Mean (logged)

DL/2 Statistics

DL/2 Normal DL/2 Log-Transformed

Mean in Original Scale Mean in Log Scale
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      4.296       2.03

      2.928       6.857

      9.59

     29      26

     13      16

     13      14

     0.0239      0.036

     23       0.43

     39.56      55.17%

      2.648       6.29

      0.42       2.375

      3.294      11.22

    -0.853       2.038

      0.467

      0.866

      0.387

      0.246

      1.208       0.821

      4.249       2.76

      2.606       2.729

      2.559      11

      3.672       4.789

      6.338       9.381

      0.783

      0.817

      0.245

      0.254

      0.366       0.332

      7.246       7.966

      9.503       8.644

SD in Original Scale SD in Log Scale

   95% t UCL (Assumes normality)    95% H-Stat UCL

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics

Detected Data appear Lognormal Distributed at 5% Significance Level

Suggested UCL to Use

99% KM (Chebyshev) UCL

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

Benzo(g,h,i)perylene

General Statistics

Total Number of Observations Number of Distinct Observations

Number of Detects Number of Non-Detects

Number of Distinct Detects Number of Distinct Non-Detects

Minimum Detect Minimum Non-Detect

Maximum Detect Maximum Non-Detect

Variance Detects Percent Non-Detects

Mean Detects SD Detects

Median Detects CV Detects

Skewness Detects Kurtosis Detects

Mean of Logged Detects SD of Logged Detects

Normal GOF Test on Detects Only

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Detected Data Not Normal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Detected Data Not Normal at 5% Significance Level

Detected Data Not Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs

Mean Standard Error of Mean

SD    95% KM (BCA) UCL

95% KM (t) UCL 95% KM (Percentile Bootstrap) UCL

   95% KM (z) UCL    95% KM Bootstrap t UCL

90% KM Chebyshev UCL 95% KM Chebyshev UCL

97.5% KM Chebyshev UCL 99% KM Chebyshev UCL

Gamma GOF Tests on Detected Observations Only

A-D Test Statistic Anderson-Darling GOF Test

5% A-D Critical Value Detected data appear Gamma Distributed at 5% Significance Level

K-S Test Statistic Kolmogrov-Smirnoff GOF

5% K-S Critical Value Detected data appear Gamma Distributed at 5% Significance Level

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)
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      2.648       4.593

     0.0809       4.691

      1.012       0.916

      5.601       6.187

     0.01       1.193

     23      0.01

      4.329       3.629

      0.232       0.231

      5.142       5.165

     13.45      13.39

      1.193       2.482

     0.0407

      6.159       5.867

      2.594       2.723

      0.965

      0.866

      0.119

      0.246

      1.2     -2.539

      4.327       2.079

      2.567       2.762

      3.754      10.68

      3.342

    -2.3       2.231

      1.884       3.729

      0.375

      1.239     -2.01

      4.316       1.909

      2.603       3.229

      2.606       2.723

MLE Mean (bias corrected) MLE Sd (bias corrected)

Gamma Kaplan-Meier (KM) Statistics

k hat (KM) nu hat (KM)

Approximate Chi Square Value (4.69, α) Adjusted Chi Square Value (4.69, β)

95% Gamma Approximate KM-UCL (use when n>=50) 95% Gamma Adjusted KM-UCL (use when n<50)

Gamma (KM) may not be used when k hat (KM) is < 0.1

Gamma ROS Statistics using Imputed  Non-Detects

GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1

For such situations, GROS method tends to yield inflated values of UCLs and BTVs

For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates

Minimum Mean

Maximum Median

SD CV

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Adjusted Level of Significance (β)

Approximate Chi Square Value (13.39, α) Adjusted Chi Square Value (13.39, β)

95% Gamma Approximate UCL (use when n>=50) 95% Gamma Adjusted UCL (use when n<50)

Lognormal GOF Test on Detected Observations Only

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Detected Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Detected Data appear Lognormal at 5% Significance Level

Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects

Mean in Original Scale Mean in Log Scale

SD in Original Scale SD in Log Scale

   95% t UCL (assumes normality of ROS data)    95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL    95% Bootstrap t UCL

   95% H-UCL (Log ROS)

UCLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distributed

KM Mean (logged)    95% H-UCL (KM -Log)

KM SD (logged)    95% Critical H Value (KM-Log)

KM Standard Error of Mean (logged)

DL/2 Statistics

DL/2 Normal DL/2 Log-Transformed

Mean in Original Scale Mean in Log Scale

SD in Original Scale SD in Log Scale

   95% t UCL (Assumes normality)    95% H-Stat UCL

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics

Detected Data appear Gamma Distributed at 5% Significance Level

Suggested UCL to Use

95% KM (t) UCL 95% GROS Adjusted Gamma UCL



1046

1047

1048

1049

1050

1051

1052

1053

1054

1055

1056

1057

1058

1059

1060

1061

1062

1063

1064

1065

1066

1067

1068

1069

1070

1071

1072

1073

1074

1075

1076

1077

1078

1079

1080

1081

1082

1083

1084

1085

1086

1087

1088

1089

1090

1091

1092

1093

1094

1095

1096

1097

1098

1099

1100

A B C D E F G H I J K L
      6.187

     29      25

     10      19

     10      17

     0.0279      0.036

     29       9.9

     80.98      65.52%

      3.495       8.999

      0.35       2.575

      3.114       9.771

    -0.985       2.217

      0.439

      0.842

      0.446

      0.28

      1.243       1.033

      5.274       3.33

      3       3.219

      2.942      19.02

      4.341       5.745

      7.692      11.52

      0.866

      0.812

      0.237

      0.288

      0.307       0.282

     11.38      12.41

      6.144       5.634

      3.495       6.585

     0.0556       3.224

      0.442       0.39

      9.075      10.28

95% Adjusted Gamma KM-UCL

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

Benzo(k)fluoranthene

General Statistics

Total Number of Observations Number of Distinct Observations

Number of Detects Number of Non-Detects

Number of Distinct Detects Number of Distinct Non-Detects

Minimum Detect Minimum Non-Detect

Maximum Detect Maximum Non-Detect

Variance Detects Percent Non-Detects

Mean Detects SD Detects

Median Detects CV Detects

Skewness Detects Kurtosis Detects

Mean of Logged Detects SD of Logged Detects

Normal GOF Test on Detects Only

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Detected Data Not Normal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Detected Data Not Normal at 5% Significance Level

Detected Data Not Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs

Mean Standard Error of Mean

SD    95% KM (BCA) UCL

95% KM (t) UCL 95% KM (Percentile Bootstrap) UCL

   95% KM (z) UCL    95% KM Bootstrap t UCL

90% KM Chebyshev UCL 95% KM Chebyshev UCL

97.5% KM Chebyshev UCL 99% KM Chebyshev UCL

Gamma GOF Tests on Detected Observations Only

A-D Test Statistic Anderson-Darling GOF Test

5% A-D Critical Value Detected Data Not Gamma Distributed at 5% Significance Level

K-S Test Statistic Kolmogrov-Smirnoff GOF

5% K-S Critical Value Detected data appear Gamma Distributed at 5% Significance Level

Detected data follow Appr. Gamma Distribution at 5% Significance Level

Gamma Statistics on Detected Data Only

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Gamma Kaplan-Meier (KM) Statistics

k hat (KM) nu hat (KM)

Approximate Chi Square Value (3.22, α) Adjusted Chi Square Value (3.22, β)

95% Gamma Approximate KM-UCL (use when n>=50) 95% Gamma Adjusted KM-UCL (use when n<50)

Gamma (KM) may not be used when k hat (KM) is < 0.1
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     0.01       1.212

     29      0.01

      5.373       4.434

      0.206       0.208

      5.872       5.826

     11.97      12.06

      1.212       2.657

     0.0407

      5.269       5.002

      2.775       2.923

      0.937

      0.842

      0.162

      0.28

      1.223     -2.799

      5.371       1.887

      2.92       3.167

      4.33      19.89

      1.369

    -2.489       1.128

      1.72       3.476

      0.357

      1.463     -1.976

      5.393       1.946

      3.167       3.765

      3       2.923

     10.28

Gamma ROS Statistics using Imputed  Non-Detects

GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1

For such situations, GROS method tends to yield inflated values of UCLs and BTVs

For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates

Minimum Mean

Maximum Median

SD CV

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Adjusted Level of Significance (β)

Approximate Chi Square Value (12.06, α) Adjusted Chi Square Value (12.06, β)

95% Gamma Approximate UCL (use when n>=50) 95% Gamma Adjusted UCL (use when n<50)

Lognormal GOF Test on Detected Observations Only

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Detected Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Detected Data appear Lognormal at 5% Significance Level

Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects

Mean in Original Scale Mean in Log Scale

SD in Original Scale SD in Log Scale

   95% t UCL (assumes normality of ROS data)    95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL    95% Bootstrap t UCL

   95% H-UCL (Log ROS)

UCLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distributed

KM Mean (logged)    95% H-UCL (KM -Log)

KM SD (logged)    95% Critical H Value (KM-Log)

KM Standard Error of Mean (logged)

DL/2 Statistics

DL/2 Normal DL/2 Log-Transformed

Mean in Original Scale Mean in Log Scale

SD in Original Scale SD in Log Scale

   95% t UCL (Assumes normality)    95% H-Stat UCL

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics

Detected Data appear Approximate Gamma Distributed at 5% Significance Level

Suggested UCL to Use

95% KM (t) UCL 95% GROS Adjusted Gamma UCL

95% Adjusted Gamma KM-UCL

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

Bis(2-ethylhexyl)phthalate
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     29      28

     11      18

     11      18

     0.042      0.072

      7.5       0.69

      5.877      62.07%

      1.422       2.424

      0.21       1.704

      1.984       3.515

    -1.14       1.849

      0.651

      0.85

      0.392

      0.267

      0.6       0.305

      1.564       1.128

      1.119       1.11

      1.102       1.959

      1.515       1.93

      2.506       3.636

      0.884

      0.794

      0.295

      0.271

      0.435       0.377

      3.269       3.772

      9.573       8.296

      1.422       2.316

      0.147       8.541

      3.052       2.859

      1.679       1.793

     0.01       0.546

      7.5      0.01

      1.608       2.946

      0.262       0.258

General Statistics

Total Number of Observations Number of Distinct Observations

Number of Detects Number of Non-Detects

Number of Distinct Detects Number of Distinct Non-Detects

Minimum Detect Minimum Non-Detect

Maximum Detect Maximum Non-Detect

Variance Detects Percent Non-Detects

Mean Detects SD Detects

Median Detects CV Detects

Skewness Detects Kurtosis Detects

Mean of Logged Detects SD of Logged Detects

Normal GOF Test on Detects Only

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Detected Data Not Normal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Detected Data Not Normal at 5% Significance Level

Detected Data Not Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs

Mean Standard Error of Mean

SD    95% KM (BCA) UCL

   95% KM (t) UCL    95% KM (Percentile Bootstrap) UCL

   95% KM (z) UCL    95% KM Bootstrap t UCL

90% KM Chebyshev UCL 95% KM Chebyshev UCL

97.5% KM Chebyshev UCL 99% KM Chebyshev UCL

Gamma GOF Tests on Detected Observations Only

A-D Test Statistic Anderson-Darling GOF Test

5% A-D Critical Value Detected Data Not Gamma Distributed at 5% Significance Level

K-S Test Statistic Kolmogrov-Smirnoff GOF

5% K-S Critical Value Detected Data Not Gamma Distributed at 5% Significance Level

Detected Data Not Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Gamma Kaplan-Meier (KM) Statistics

k hat (KM) nu hat (KM)

Approximate Chi Square Value (8.54, α) Adjusted Chi Square Value (8.54, β)

   95% Gamma Approximate KM-UCL (use when n>=50)    95% Gamma Adjusted KM-UCL (use when n<50)

Gamma ROS Statistics using Imputed  Non-Detects

GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1

For such situations, GROS method tends to yield inflated values of UCLs and BTVs

For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates

Minimum Mean

Maximum Median

SD CV

k hat (MLE) k star (bias corrected MLE)
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      2.079       2.113

     15.22      14.98

      0.546       1.074

     0.0407

      7.249       6.928

      1.128       1.18

      0.893

      0.85

      0.185

      0.267

      0.588     -2.046

      1.594       1.345

      1.091       1.122

      1.302       1.994

      0.672

    -2.055       0.766

      1.406       3.011

      0.312

      0.651     -1.583

      1.574       1.26

      1.148       0.886

      2.506

     29      29

      0

   225   2036

 11900   1500

  2205    409.5

      1.083       3.479

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Adjusted Level of Significance (β)

Approximate Chi Square Value (14.98, α) Adjusted Chi Square Value (14.98, β)

   95% Gamma Approximate UCL (use when n>=50)    95% Gamma Adjusted UCL (use when n<50)

Lognormal GOF Test on Detected Observations Only

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Detected Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Detected Data appear Lognormal at 5% Significance Level

Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects

Mean in Original Scale Mean in Log Scale

SD in Original Scale SD in Log Scale

   95% t UCL (assumes normality of ROS data)    95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL    95% Bootstrap t UCL

   95% H-UCL (Log ROS)

UCLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distributed

KM Mean (logged)    95% H-UCL (KM -Log)

KM SD (logged)    95% Critical H Value (KM-Log)

KM Standard Error of Mean (logged)

DL/2 Statistics

DL/2 Normal DL/2 Log-Transformed

Mean in Original Scale Mean in Log Scale

SD in Original Scale SD in Log Scale

   95% t UCL (Assumes normality)    95% H-Stat UCL

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics

Detected Data appear Lognormal Distributed at 5% Significance Level

Suggested UCL to Use

97.5% KM (Chebyshev) UCL

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

Calcium

General Statistics

Total Number of Observations Number of Distinct Observations

Number of Missing Observations

Minimum Mean

Maximum Median

SD Std. Error of Mean

Coefficient of Variation Skewness
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1267

1268

1269

1270

1271

1272

1273

1274

1275

1276

1277

1278

1279

1280

1281

1282

1283

1284

1285

1286

1287

1288

1289

1290

1291

1292

1293

1294

1295

1296

1297

1298

1299

1300

1301

1302

1303

1304

1305

1306

1307

1308

1309

1310

1311

1312

1313

1314

1315

1316

1317

1318

1319

1320

A B C D E F G H I J K L

      0.63

      0.926

      0.251

      0.165

  2732   2992

  2776

      0.623

      0.762

      0.134

      0.165

      1.597       1.455

  1275   1399

     92.63      84.38

  2036   1688

     64.21

     0.0407      63.16

  2675   2720

      0.977

      0.926

     0.1

      0.165

      5.416       7.274

      9.384       0.825

  2885   3013

  3474   4113

  5368

  2709   2732

  2681   3386

  5655   2823

  3093

  3264   3821

Normal GOF Test

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Data Not Normal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Data Not Normal at 5% Significance Level

Data Not Normal at 5% Significance Level

Assuming Normal Distribution

   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL    95% Adjusted-CLT UCL (Chen-1995)

   95% Modified-t UCL (Johnson-1978)

Gamma GOF Test

A-D Test Statistic Anderson-Darling Gamma GOF Test

5% A-D Critical Value Detected data appear Gamma Distributed at 5% Significance Level

K-S Test Statistic Kolmogrov-Smirnoff Gamma GOF Test

5% K-S Critical Value Detected data appear Gamma Distributed at 5% Significance Level

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Approximate Chi Square Value (0.05)

Adjusted Level of Significance Adjusted Chi Square Value

Assuming Gamma Distribution

   95% Approximate Gamma UCL (use when n>=50)    95% Adjusted Gamma UCL (use when n<50)

Lognormal GOF Test

Shapiro Wilk Test Statistic Shapiro Wilk Lognormal GOF Test

5% Shapiro Wilk Critical Value Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic Lilliefors Lognormal GOF Test

5% Lilliefors Critical Value Data appear Lognormal at 5% Significance Level

Data appear Lognormal at 5% Significance Level

Lognormal Statistics

Minimum of Logged Data Mean of logged Data

Maximum of Logged Data SD of logged Data

Assuming Lognormal Distribution

   95% H-UCL    90% Chebyshev (MVUE) UCL

   95% Chebyshev (MVUE) UCL  97.5% Chebyshev (MVUE) UCL

   99% Chebyshev (MVUE) UCL

Nonparametric Distribution Free UCL Statistics

Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

   95% CLT UCL    95% Jackknife UCL

   95% Standard Bootstrap UCL    95% Bootstrap-t UCL

   95% Hall's Bootstrap UCL    95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL

   90% Chebyshev(Mean, Sd) UCL    95% Chebyshev(Mean, Sd) UCL
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1325

1326

1327

1328

1329

1330

1331

1332

1333

1334

1335

1336

1337

1338

1339

1340

1341

1342

1343

1344

1345

1346
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1348

1349
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1351

1352

1353

1354

1355

1356

1357

1358

1359

1360

1361

1362

1363

1364

1365

1366

1367

1368

1369

1370

1371
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1373

1374

1375
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  4593   6110

  2720

     29      28

      0

      1.2      11.74

     42.8       5.6

     11.2       2.079

      0.954       1.363

      0.801

      0.926

      0.249

      0.165

     15.27      15.72

     15.36

      0.972

      0.766

      0.194

      0.166

      1.342       1.226

      8.744       9.57

     77.85      71.13

     11.74      10.6

     52.71

     0.0407      51.77

     15.84      16.13

      0.954

      0.926

      0.152

 97.5% Chebyshev(Mean, Sd) UCL    99% Chebyshev(Mean, Sd) UCL

Suggested UCL to Use

95% Adjusted Gamma UCL

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

For additional insight the user may want to consult a statistician.

Chromium

General Statistics

Total Number of Observations Number of Distinct Observations

Number of Missing Observations

Minimum Mean

Maximum Median

SD Std. Error of Mean

Coefficient of Variation Skewness

Normal GOF Test

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Data Not Normal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Data Not Normal at 5% Significance Level

Data Not Normal at 5% Significance Level

Assuming Normal Distribution

   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL    95% Adjusted-CLT UCL (Chen-1995)

   95% Modified-t UCL (Johnson-1978)

Gamma GOF Test

A-D Test Statistic Anderson-Darling Gamma GOF Test

5% A-D Critical Value Data Not Gamma Distributed at 5% Significance Level

K-S Test Statistic Kolmogrov-Smirnoff Gamma GOF Test

5% K-S Critical Value Data Not Gamma Distributed at 5% Significance Level

Data Not Gamma Distributed at 5% Significance Level

Gamma Statistics

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Approximate Chi Square Value (0.05)

Adjusted Level of Significance Adjusted Chi Square Value

Assuming Gamma Distribution

   95% Approximate Gamma UCL (use when n>=50))    95% Adjusted Gamma UCL (use when n<50)

Lognormal GOF Test

Shapiro Wilk Test Statistic Shapiro Wilk Lognormal GOF Test

5% Shapiro Wilk Critical Value Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic Lilliefors Lognormal GOF Test
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1388

1389
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1392

1393

1394

1395

1396

1397

1398

1399

1400

1401

1402

1403

1404

1405

1406

1407

1408

1409

1410

1411

1412

1413

1414

1415

1416

1417

1418

1419

1420

1421

1422

1423

1424

1425

1426

1427

1428

1429

1430
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      0.165

      0.182       2.046

      3.757       0.935

     18.27      18.65

     21.79      26.14

     34.69

     15.16      15.27

     15.01      16.14

     15.74      15.21

     15.8

     17.97      20.8

     24.72      32.43

     18.27

     29      29

     20       9

     20       9

     0.018      0.036

     43       0.39

     92.67      31.03%

      3.348       9.626

      0.25       2.876

      4.077      17.29

    -0.967       2.078

      0.381

      0.905

      0.372

      0.198

5% Lilliefors Critical Value Data appear Lognormal at 5% Significance Level

Data appear Lognormal at 5% Significance Level

Lognormal Statistics

Minimum of Logged Data Mean of logged Data

Maximum of Logged Data SD of logged Data

Assuming Lognormal Distribution

   95% H-UCL    90% Chebyshev (MVUE) UCL

   95% Chebyshev (MVUE) UCL  97.5% Chebyshev (MVUE) UCL

   99% Chebyshev (MVUE) UCL

Nonparametric Distribution Free UCL Statistics

Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

   95% CLT UCL    95% Jackknife UCL

   95% Standard Bootstrap UCL    95% Bootstrap-t UCL

   95% Hall's Bootstrap UCL    95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL

   90% Chebyshev(Mean, Sd) UCL    95% Chebyshev(Mean, Sd) UCL

 97.5% Chebyshev(Mean, Sd) UCL    99% Chebyshev(Mean, Sd) UCL

Suggested UCL to Use

95% H-UCL

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

For additional insight the user may want to consult a statistician.

ProUCL computes and outputs H-statistic based UCLs for historical reasons only.

H-statistic often results in unstable (both high and low) values of UCL95 as shown in examples in the Technical Guide.

It is therefore recommended to avoid the use of H-statistic based 95% UCLs.

Use of nonparametric methods are preferred to compute UCL95 for skewed data sets which do not follow a gamma distribution.

Chrysene

General Statistics

Total Number of Observations Number of Distinct Observations

Number of Detects Number of Non-Detects

Number of Distinct Detects Number of Distinct Non-Detects

Minimum Detect Minimum Non-Detect

Maximum Detect Maximum Non-Detect

Variance Detects Percent Non-Detects

Mean Detects SD Detects

Median Detects CV Detects

Skewness Detects Kurtosis Detects

Mean of Logged Detects SD of Logged Detects

Normal GOF Test on Detects Only

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Detected Data Not Normal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Detected Data Not Normal at 5% Significance Level
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1434

1435

1436

1437

1438

1439
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1444

1445
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1447
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1449
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1481

1482

1483

1484

1485
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      2.318       1.513

      7.942       5.313

      4.892       5.193

      4.807      17.12

      6.857       8.913

     11.77      17.37

      1.54

      0.842

      0.206

      0.21

      0.315       0.301

     10.64      11.13

     12.58      12.03

      3.348       6.104

     0.0852       4.941

      1.125       1.022

     10.18      11.21

     0.01       2.312

     43      0.076

      8.084       3.497

      0.243       0.241

      9.506       9.592

     14.1      13.98

      2.312       4.709

     0.0407

      6.557       6.254

      4.929       5.167

      0.949

      0.905

      0.141

      0.198

      2.313     -2.123

      8.084       2.486

Detected Data Not Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs

Mean Standard Error of Mean

SD 95% KM (BCA) UCL

   95% KM (t) UCL    95% KM (Percentile Bootstrap) UCL

   95% KM (z) UCL    95% KM Bootstrap t UCL

90% KM Chebyshev UCL 95% KM Chebyshev UCL

97.5% KM Chebyshev UCL 99% KM Chebyshev UCL

Gamma GOF Tests on Detected Observations Only

A-D Test Statistic Anderson-Darling GOF Test

5% A-D Critical Value Detected Data Not Gamma Distributed at 5% Significance Level

K-S Test Statistic Kolmogrov-Smirnoff GOF

5% K-S Critical Value Detected data appear Gamma Distributed at 5% Significance Level

Detected data follow Appr. Gamma Distribution at 5% Significance Level

Gamma Statistics on Detected Data Only

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Gamma Kaplan-Meier (KM) Statistics

k hat (KM) nu hat (KM)

Approximate Chi Square Value (4.94, α) Adjusted Chi Square Value (4.94, β)

95% Gamma Approximate KM-UCL (use when n>=50) 95% Gamma Adjusted KM-UCL (use when n<50)

Gamma (KM) may not be used when k hat (KM) is < 0.1

Gamma ROS Statistics using Imputed  Non-Detects

GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1

For such situations, GROS method tends to yield inflated values of UCLs and BTVs

For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates

Minimum Mean

Maximum Median

SD CV

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Adjusted Level of Significance (β)

Approximate Chi Square Value (13.98, α) Adjusted Chi Square Value (13.98, β)

95% Gamma Approximate UCL (use when n>=50) 95% Gamma Adjusted UCL (use when n<50)

Lognormal GOF Test on Detected Observations Only

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Detected Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Detected Data appear Lognormal at 5% Significance Level

Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects

Mean in Original Scale Mean in Log Scale

SD in Original Scale SD in Log Scale
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1501
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1505
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1518

1519
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1522

1523

1524

1525

1526

1527

1528

1529

1530

1531

1532

1533

1534

1535

1536

1537

1538

1539

1540
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      4.866       5.142

      6.977      18.22

     23.85

    -1.851       8.907

      2.161       4.166

      0.415

      2.326     -1.739

      8.08       2.143

      4.878       9.316

      5.313       5.167

     11.21

     29      25

     26       3

     23       3

      0.29       1.2

      8.25       1.7

      2.832      10.34%

      2.822       1.683

      2.63       0.596

      1.34       3.241

      0.834       0.734

      0.907

      0.92

      0.15

      0.174

      2.603       0.323

      1.698       3.139

      3.152       3.135

      3.134       3.235

      3.571       4.01

   95% t UCL (assumes normality of ROS data)    95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL    95% Bootstrap t UCL

   95% H-UCL (Log ROS)

UCLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distributed

KM Mean (logged)    95% H-UCL (KM -Log)

KM SD (logged)    95% Critical H Value (KM-Log)

KM Standard Error of Mean (logged)

DL/2 Statistics

DL/2 Normal DL/2 Log-Transformed

Mean in Original Scale Mean in Log Scale

SD in Original Scale SD in Log Scale

   95% t UCL (Assumes normality)    95% H-Stat UCL

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics

Detected Data appear Approximate Gamma Distributed at 5% Significance Level

Suggested UCL to Use

95% KM (BCA) UCL 95% GROS Adjusted Gamma UCL

95% Adjusted Gamma KM-UCL

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

Cobalt

General Statistics

Total Number of Observations Number of Distinct Observations

Number of Detects Number of Non-Detects

Number of Distinct Detects Number of Distinct Non-Detects

Minimum Detect Minimum Non-Detect

Maximum Detect Maximum Non-Detect

Variance Detects Percent Non-Detects

Mean Detects SD Detects

Median Detects CV Detects

Skewness Detects Kurtosis Detects

Mean of Logged Detects SD of Logged Detects

Normal GOF Test on Detects Only

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Detected Data Not Normal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Detected Data appear Normal at 5% Significance Level

Detected Data appear Approximate Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs

Mean Standard Error of Mean

SD    95% KM (BCA) UCL

95% KM (t) UCL 95% KM (Percentile Bootstrap) UCL

   95% KM (z) UCL    95% KM Bootstrap t UCL

90% KM Chebyshev UCL 95% KM Chebyshev UCL
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      4.618       5.814

      0.526

      0.753

      0.142

      0.173

      2.616       2.34

      1.079       1.206

   136    121.7

      2.822       1.845

      2.35    136.3

   110.3    108.9

      3.216       3.257

      0.29       2.609

      8.25       2.59

      1.715       0.657

      2.207       2.002

      1.182       1.303

   128    116.1

      2.609       1.844

     0.0407

     92.21      90.94

      3.285       3.33

      0.888

      0.92

      0.177

      0.174

      2.614       0.725

      1.708       0.769

      3.154       3.114

      3.209       3.241

      3.823

      2.604       0.713

      1.719       0.785

      3.147       3.857

97.5% KM Chebyshev UCL 99% KM Chebyshev UCL

Gamma GOF Tests on Detected Observations Only

A-D Test Statistic Anderson-Darling GOF Test

5% A-D Critical Value Detected data appear Gamma Distributed at 5% Significance Level

K-S Test Statistic Kolmogrov-Smirnoff GOF

5% K-S Critical Value Detected data appear Gamma Distributed at 5% Significance Level

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Gamma Kaplan-Meier (KM) Statistics

k hat (KM) nu hat (KM)

Approximate Chi Square Value (136.30, α) Adjusted Chi Square Value (136.30, β)

   95% Gamma Approximate KM-UCL (use when n>=50)    95% Gamma Adjusted KM-UCL (use when n<50)

Gamma ROS Statistics using Imputed  Non-Detects

GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1

For such situations, GROS method tends to yield inflated values of UCLs and BTVs

For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates

Minimum Mean

Maximum Median

SD CV

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Adjusted Level of Significance (β)

Approximate Chi Square Value (116.09, α) Adjusted Chi Square Value (116.09, β)

   95% Gamma Approximate UCL (use when n>=50)    95% Gamma Adjusted UCL (use when n<50)

Lognormal GOF Test on Detected Observations Only

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Detected Data Not Lognormal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Detected Data Not Lognormal at 5% Significance Level

Detected Data Not Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects

Mean in Original Scale Mean in Log Scale

SD in Original Scale SD in Log Scale

   95% t UCL (assumes normality of ROS data)    95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL    95% Bootstrap t UCL

   95% H-UCL (Log ROS)

DL/2 Statistics

DL/2 Normal DL/2 Log-Transformed

Mean in Original Scale Mean in Log Scale

SD in Original Scale SD in Log Scale

   95% t UCL (Assumes normality)    95% H-Stat UCL
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      3.152       3.135

     29      29

      0

      1.16      69.05

   430      11

   123.7      22.97

      1.791       2.19

      0.589

      0.926

      0.352

      0.165

   108.1    116.8

   109.7

      1.967

      0.82

      0.226

      0.173

      0.462       0.437

   149.5    158

     26.79      25.35

     69.05    104.5

     14.88

     0.0407      14.4

   117.6    121.6

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics

Detected Data appear Approximate Normal Distributed at 5% Significance Level

Suggested UCL to Use

95% KM (t) UCL 95% KM (Percentile Bootstrap) UCL

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

Copper

General Statistics

Total Number of Observations Number of Distinct Observations

Number of Missing Observations

Minimum Mean

Maximum Median

SD Std. Error of Mean

Coefficient of Variation Skewness

Normal GOF Test

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Data Not Normal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Data Not Normal at 5% Significance Level

Data Not Normal at 5% Significance Level

Assuming Normal Distribution

   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL    95% Adjusted-CLT UCL (Chen-1995)

   95% Modified-t UCL (Johnson-1978)

Gamma GOF Test

A-D Test Statistic Anderson-Darling Gamma GOF Test

5% A-D Critical Value Data Not Gamma Distributed at 5% Significance Level

K-S Test Statistic Kolmogrov-Smirnoff Gamma GOF Test

5% K-S Critical Value Data Not Gamma Distributed at 5% Significance Level

Data Not Gamma Distributed at 5% Significance Level

Gamma Statistics

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Approximate Chi Square Value (0.05)

Adjusted Level of Significance Adjusted Chi Square Value

Assuming Gamma Distribution

   95% Approximate Gamma UCL (use when n>=50))    95% Adjusted Gamma UCL (use when n<50)

Lognormal GOF Test



1651

1652

1653

1654

1655

1656

1657

1658

1659

1660

1661

1662

1663

1664

1665

1666

1667

1668

1669

1670

1671

1672

1673

1674

1675

1676

1677

1678

1679

1680

1681

1682

1683

1684

1685

1686

1687

1688

1689

1690

1691

1692

1693

1694

1695

1696

1697

1698

1699

1700

1701

1702

1703

1704

1705

A B C D E F G H I J K L
      0.928

      0.926

      0.125

      0.165

      0.148       2.843

      6.064       1.688

   213    142.1

   177.4    226.4

   322.6

   106.8    108.1

   106.5    125.6

   106.1    107.4

   116.4

   138    169.2

   212.5    297.6

   169.2

     29      25

      7      22

      7      19

     0.057       0.35

      4.7       1.7

      2.898      75.86%

      1.035       1.702

      0.281       1.644

      2.185       4.783

    -1.045       1.559

      0.656

      0.803

      0.369

      0.335

Shapiro Wilk Test Statistic Shapiro Wilk Lognormal GOF Test

5% Shapiro Wilk Critical Value Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic Lilliefors Lognormal GOF Test

5% Lilliefors Critical Value Data appear Lognormal at 5% Significance Level

Data appear Lognormal at 5% Significance Level

Lognormal Statistics

Minimum of Logged Data Mean of logged Data

Maximum of Logged Data SD of logged Data

Assuming Lognormal Distribution

   95% H-UCL    90% Chebyshev (MVUE) UCL

   95% Chebyshev (MVUE) UCL  97.5% Chebyshev (MVUE) UCL

   99% Chebyshev (MVUE) UCL

Nonparametric Distribution Free UCL Statistics

Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

   95% CLT UCL    95% Jackknife UCL

   95% Standard Bootstrap UCL    95% Bootstrap-t UCL

   95% Hall's Bootstrap UCL    95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL

   90% Chebyshev(Mean, Sd) UCL    95% Chebyshev(Mean, Sd) UCL

 97.5% Chebyshev(Mean, Sd) UCL    99% Chebyshev(Mean, Sd) UCL

Suggested UCL to Use

95% Chebyshev (Mean, Sd) UCL

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

For additional insight the user may want to consult a statistician.

Dibenzofuran

General Statistics

Total Number of Observations Number of Distinct Observations

Number of Detects Number of Non-Detects

Number of Distinct Detects Number of Distinct Non-Detects

Minimum Detect Minimum Non-Detect

Maximum Detect Maximum Non-Detect

Variance Detects Percent Non-Detects

Mean Detects SD Detects

Median Detects CV Detects

Skewness Detects Kurtosis Detects

Mean of Logged Detects SD of Logged Detects

Normal GOF Test on Detects Only

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Detected Data Not Normal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Detected Data Not Normal at 5% Significance Level

Detected Data Not Normal at 5% Significance Level



1706

1707

1708

1709

1710

1711

1712

1713

1714

1715

1716

1717

1718

1719

1720

1721

1722

1723

1724

1725

1726

1727

1728

1729

1730

1731

1732

1733

1734

1735

1736

1737

1738

1739

1740

1741

1742

1743

1744

1745

1746

1747

1748

1749

1750

1751

1752

1753

1754

1755

1756

1757

1758

1759

1760

A B C D E F G H I J K L

      0.378       0.178

      0.864       0.712

      0.681       0.684

      0.671       1.306

      0.912       1.153

      1.489       2.148

      0.555

      0.747

      0.3

      0.326

      0.576       0.424

      1.798       2.44

      8.063       5.941

      1.035       1.589

      0.191      11.09

      4.632       4.384

      0.905       0.956

     0.01       0.273

      4.7      0.01

      0.903       3.312

      0.308       0.299

      0.886       0.912

     17.86      17.34

      0.273       0.499

     0.0407

      8.919       8.558

      0.53       0.553

      0.936

      0.803

      0.208

      0.335

      0.363     -1.724

      0.878       0.859

      0.641       0.664

      0.884       3.484

      0.375

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs

Mean Standard Error of Mean

SD    95% KM (BCA) UCL

95% KM (t) UCL 95% KM (Percentile Bootstrap) UCL

   95% KM (z) UCL    95% KM Bootstrap t UCL

90% KM Chebyshev UCL 95% KM Chebyshev UCL

97.5% KM Chebyshev UCL 99% KM Chebyshev UCL

Gamma GOF Tests on Detected Observations Only

A-D Test Statistic Anderson-Darling GOF Test

5% A-D Critical Value Detected data appear Gamma Distributed at 5% Significance Level

K-S Test Statistic Kolmogrov-Smirnoff GOF

5% K-S Critical Value Detected data appear Gamma Distributed at 5% Significance Level

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Gamma Kaplan-Meier (KM) Statistics

k hat (KM) nu hat (KM)

Approximate Chi Square Value (11.09, α) Adjusted Chi Square Value (11.09, β)

95% Gamma Approximate KM-UCL (use when n>=50) 95% Gamma Adjusted KM-UCL (use when n<50)

Gamma ROS Statistics using Imputed  Non-Detects

GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1

For such situations, GROS method tends to yield inflated values of UCLs and BTVs

For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates

Minimum Mean

Maximum Median

SD CV

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Adjusted Level of Significance (β)

Approximate Chi Square Value (17.34, α) Adjusted Chi Square Value (17.34, β)

95% Gamma Approximate UCL (use when n>=50) 95% Gamma Adjusted UCL (use when n<50)

Lognormal GOF Test on Detected Observations Only

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Detected Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Detected Data appear Lognormal at 5% Significance Level

Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects

Mean in Original Scale Mean in Log Scale

SD in Original Scale SD in Log Scale

   95% t UCL (assumes normality of ROS data)    95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL    95% Bootstrap t UCL

   95% H-UCL (Log ROS)



1761

1762

1763

1764

1765

1766

1767

1768

1769

1770

1771

1772

1773

1774

1775

1776

1777

1778

1779

1780

1781

1782

1783

1784

1785

1786

1787

1788

1789

1790

1791

1792

1793

1794

1795

1796

1797

1798

1799

1800

1801

1802

1803

1804

1805

1806

1807

1808

1809

1810

1811

1812

1813

1814

1815

A B C D E F G H I J K L

    -1.752       0.442

      0.981       2.444

      0.318

      0.425     -1.427

      0.871       0.809

      0.7       0.469

      0.681       0.553

      0.956

     29      29

     22       7

     22       7

     0.0182      0.036

     57       0.39

   149.2      24.14%

      4.306      12.22

      0.265       2.837

      4.194      18.5

    -0.827       2.223

      0.385

      0.911

      0.363

      0.189

      3.275       2.006

     10.55       7.369

      6.687       6.902

      6.574      18.37

      9.293      12.02

     15.8      23.23

UCLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distributed

KM Mean (logged)    95% H-UCL (KM -Log)

KM SD (logged)    95% Critical H Value (KM-Log)

KM Standard Error of Mean (logged)

DL/2 Statistics

DL/2 Normal DL/2 Log-Transformed

Mean in Original Scale Mean in Log Scale

SD in Original Scale SD in Log Scale

   95% t UCL (Assumes normality)    95% H-Stat UCL

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics

Detected Data appear Gamma Distributed at 5% Significance Level

Suggested UCL to Use

95% KM (t) UCL 95% GROS Adjusted Gamma UCL

95% Adjusted Gamma KM-UCL

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

Fluoranthene

General Statistics

Total Number of Observations Number of Distinct Observations

Number of Detects Number of Non-Detects

Number of Distinct Detects Number of Distinct Non-Detects

Minimum Detect Minimum Non-Detect

Maximum Detect Maximum Non-Detect

Variance Detects Percent Non-Detects

Mean Detects SD Detects

Median Detects CV Detects

Skewness Detects Kurtosis Detects

Mean of Logged Detects SD of Logged Detects

Normal GOF Test on Detects Only

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Detected Data Not Normal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Detected Data Not Normal at 5% Significance Level

Detected Data Not Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs

Mean Standard Error of Mean

SD    95% KM (BCA) UCL

   95% KM (t) UCL    95% KM (Percentile Bootstrap) UCL

   95% KM (z) UCL    95% KM Bootstrap t UCL

90% KM Chebyshev UCL 95% KM Chebyshev UCL

97.5% KM Chebyshev UCL 99% KM Chebyshev UCL

Gamma GOF Tests on Detected Observations Only



1816

1817

1818

1819

1820

1821

1822

1823

1824

1825

1826

1827

1828

1829

1830

1831

1832

1833

1834

1835

1836

1837

1838

1839

1840

1841

1842

1843

1844

1845

1846

1847

1848

1849

1850

1851

1852

1853

1854

1855

1856

1857

1858

1859

1860

1861

1862

1863

1864

1865

1866

1867

1868

1869

1870

A B C D E F G H I J K L
      1.438

      0.847

      0.22

      0.201

      0.301       0.291

     14.29      14.82

     13.26      12.78

      4.306       7.988

     0.0963       5.583

      1.43       1.31

     12.78      13.96

     0.01       3.269

     57       0.13

     10.74       3.287

      0.244       0.242

     13.4      13.52

     14.15      14.02

      3.269       6.649

     0.0407

      6.584       6.281

      6.96       7.296

      0.961

      0.911

      0.131

      0.189

      3.271     -1.604

     10.74       2.397

      6.665       6.931

     10.23      17.09

     27.92

    -1.515      18.5

      2.269       4.338

      0.434

A-D Test Statistic Anderson-Darling GOF Test

5% A-D Critical Value Detected Data Not Gamma Distributed at 5% Significance Level

K-S Test Statistic Kolmogrov-Smirnoff GOF

5% K-S Critical Value Detected Data Not Gamma Distributed at 5% Significance Level

Detected Data Not Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Gamma Kaplan-Meier (KM) Statistics

k hat (KM) nu hat (KM)

Approximate Chi Square Value (5.58, α) Adjusted Chi Square Value (5.58, β)

   95% Gamma Approximate KM-UCL (use when n>=50)    95% Gamma Adjusted KM-UCL (use when n<50)

Gamma (KM) may not be used when k hat (KM) is < 0.1

Gamma ROS Statistics using Imputed  Non-Detects

GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1

For such situations, GROS method tends to yield inflated values of UCLs and BTVs

For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates

Minimum Mean

Maximum Median

SD CV

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Adjusted Level of Significance (β)

Approximate Chi Square Value (14.02, α) Adjusted Chi Square Value (14.02, β)

   95% Gamma Approximate UCL (use when n>=50)    95% Gamma Adjusted UCL (use when n<50)

Lognormal GOF Test on Detected Observations Only

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Detected Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Detected Data appear Lognormal at 5% Significance Level

Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects

Mean in Original Scale Mean in Log Scale

SD in Original Scale SD in Log Scale

   95% t UCL (assumes normality of ROS data)    95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL    95% Bootstrap t UCL

   95% H-UCL (Log ROS)

UCLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distributed

KM Mean (logged)    95% H-UCL (KM -Log)

KM SD (logged)    95% Critical H Value (KM-Log)

KM Standard Error of Mean (logged)

DL/2 Statistics

DL/2 Normal DL/2 Log-Transformed



1871

1872

1873

1874

1875

1876

1877

1878

1879

1880

1881

1882

1883

1884

1885

1886

1887

1888

1889

1890

1891

1892

1893

1894

1895

1896

1897

1898

1899

1900

1901

1902

1903

1904

1905

1906

1907

1908

1909

1910

1911

1912

1913

1914

1915

1916

1917

1918

1919

1920

1921

1922

1923

1924

1925

A B C D E F G H I J K L
      3.277     -1.488

     10.74       2.301

      6.67      21.47

     23.23

     29      28

     10      19

     10      18

     0.04      0.036

      7       0.69

      4.776      65.52%

      1.2       2.185

      0.29       1.821

      2.545       6.606

    -1.051       1.658

      0.593

      0.842

      0.391

      0.28

      0.449       0.262

      1.335       0.879

      0.894       0.931

      0.879       3.052

      1.233       1.589

      2.082       3.051

      0.607

      0.776

      0.249

      0.281

      0.513       0.426

      2.34       2.82

Mean in Original Scale Mean in Log Scale

SD in Original Scale SD in Log Scale

   95% t UCL (Assumes normality)    95% H-Stat UCL

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics

Detected Data appear Lognormal Distributed at 5% Significance Level

Suggested UCL to Use

99% KM (Chebyshev) UCL

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

Fluorene

General Statistics

Total Number of Observations Number of Distinct Observations

Number of Detects Number of Non-Detects

Number of Distinct Detects Number of Distinct Non-Detects

Minimum Detect Minimum Non-Detect

Maximum Detect Maximum Non-Detect

Variance Detects Percent Non-Detects

Mean Detects SD Detects

Median Detects CV Detects

Skewness Detects Kurtosis Detects

Mean of Logged Detects SD of Logged Detects

Normal GOF Test on Detects Only

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Detected Data Not Normal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Detected Data Not Normal at 5% Significance Level

Detected Data Not Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs

Mean Standard Error of Mean

SD    95% KM (BCA) UCL

95% KM (t) UCL 95% KM (Percentile Bootstrap) UCL

   95% KM (z) UCL    95% KM Bootstrap t UCL

90% KM Chebyshev UCL 95% KM Chebyshev UCL

97.5% KM Chebyshev UCL 99% KM Chebyshev UCL

Gamma GOF Tests on Detected Observations Only

A-D Test Statistic Anderson-Darling GOF Test

5% A-D Critical Value Detected data appear Gamma Distributed at 5% Significance Level

K-S Test Statistic Kolmogrov-Smirnoff GOF

5% K-S Critical Value Detected data appear Gamma Distributed at 5% Significance Level

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)



1926

1927

1928

1929

1930

1931

1932

1933

1934

1935

1936

1937

1938

1939

1940

1941

1942

1943

1944

1945

1946

1947

1948

1949

1950

1951

1952

1953

1954

1955

1956

1957

1958

1959

1960

1961

1962

1963

1964

1965

1966

1967

1968

1969

1970

1971

1972

1973

1974

1975

1976

1977

1978

1979

1980

A B C D E F G H I J K L
     10.26       8.514

      1.2       1.84

      0.113       6.551

      1.928       1.782

      1.525       1.649

     0.01       0.42

      7      0.01

      1.366       3.249

      0.278       0.272

      1.513       1.545

     16.11      15.78

      0.42       0.806

     0.0407

      7.808       7.473

      0.85       0.888

      0.955

      0.842

      0.138

      0.28

      0.419     -3.667

      1.367       2.215

      0.851       0.875

      1.228       3.142

      1.761

    -2.435       0.548

      1.425       3.039

      0.292

      0.474     -2.371

      1.353       1.653

      0.901       1.051

      0.894       0.888

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Gamma Kaplan-Meier (KM) Statistics

k hat (KM) nu hat (KM)

Approximate Chi Square Value (6.55, α) Adjusted Chi Square Value (6.55, β)

95% Gamma Approximate KM-UCL (use when n>=50) 95% Gamma Adjusted KM-UCL (use when n<50)

Gamma ROS Statistics using Imputed  Non-Detects

GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1

For such situations, GROS method tends to yield inflated values of UCLs and BTVs

For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates

Minimum Mean

Maximum Median

SD CV

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Adjusted Level of Significance (β)

Approximate Chi Square Value (15.78, α) Adjusted Chi Square Value (15.78, β)

95% Gamma Approximate UCL (use when n>=50) 95% Gamma Adjusted UCL (use when n<50)

Lognormal GOF Test on Detected Observations Only

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Detected Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Detected Data appear Lognormal at 5% Significance Level

Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects

Mean in Original Scale Mean in Log Scale

SD in Original Scale SD in Log Scale

   95% t UCL (assumes normality of ROS data)    95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL    95% Bootstrap t UCL

   95% H-UCL (Log ROS)

UCLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distributed

KM Mean (logged)    95% H-UCL (KM -Log)

KM SD (logged)    95% Critical H Value (KM-Log)

KM Standard Error of Mean (logged)

DL/2 Statistics

DL/2 Normal DL/2 Log-Transformed

Mean in Original Scale Mean in Log Scale

SD in Original Scale SD in Log Scale

   95% t UCL (Assumes normality)    95% H-Stat UCL

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics

Detected Data appear Gamma Distributed at 5% Significance Level

Suggested UCL to Use

95% KM (t) UCL 95% GROS Adjusted Gamma UCL



1981

1982

1983

1984

1985

1986

1987

1988

1989

1990

1991

1992

1993

1994

1995

1996

1997

1998

1999

2000

2001

2002

2003

2004

2005

2006

2007

2008

2009

2010

2011

2012

2013

2014

2015

2016

2017

2018

2019

2020

2021

2022

2023

2024

2025

2026

2027

2028

2029

2030

2031

2032

2033

2034

2035

A B C D E F G H I J K L
      1.649

     13      12

      9       4

      8       4

      0.592       1.02

      1.19       1.18

     0.0561      30.77%

      0.836       0.237

      0.794       0.283

      0.666     -1.115

    -0.213       0.274

      0.861

      0.829

      0.226

      0.295

      0.805      0.0664

      0.206       0.911

      0.924       0.912

      0.914       0.958

      1.004       1.095

      1.22       1.466

      0.489

      0.721

      0.197

      0.279

     14.81       9.946

     0.0565      0.0841

   266.5    179

      0.836       0.265

     15.34    398.9

   353.6    347.5

      0.908       0.924

95% Adjusted Gamma KM-UCL

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

Fluoride

General Statistics

Total Number of Observations Number of Distinct Observations

Number of Detects Number of Non-Detects

Number of Distinct Detects Number of Distinct Non-Detects

Minimum Detect Minimum Non-Detect

Maximum Detect Maximum Non-Detect

Variance Detects Percent Non-Detects

Mean Detects SD Detects

Median Detects CV Detects

Skewness Detects Kurtosis Detects

Mean of Logged Detects SD of Logged Detects

Normal GOF Test on Detects Only

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Detected Data appear Normal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Detected Data appear Normal at 5% Significance Level

Detected Data appear Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs

Mean Standard Error of Mean

SD    95% KM (BCA) UCL

95% KM (t) UCL 95% KM (Percentile Bootstrap) UCL

   95% KM (z) UCL    95% KM Bootstrap t UCL

90% KM Chebyshev UCL 95% KM Chebyshev UCL

97.5% KM Chebyshev UCL 99% KM Chebyshev UCL

Gamma GOF Tests on Detected Observations Only

A-D Test Statistic Anderson-Darling GOF Test

5% A-D Critical Value Detected data appear Gamma Distributed at 5% Significance Level

K-S Test Statistic Kolmogrov-Smirnoff GOF

5% K-S Critical Value Detected data appear Gamma Distributed at 5% Significance Level

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Gamma Kaplan-Meier (KM) Statistics

k hat (KM) nu hat (KM)

Approximate Chi Square Value (398.86, α) Adjusted Chi Square Value (398.86, β)

   95% Gamma Approximate KM-UCL (use when n>=50)    95% Gamma Adjusted KM-UCL (use when n<50)

Gamma ROS Statistics using Imputed  Non-Detects



2036

2037

2038

2039

2040

2041

2042

2043

2044

2045

2046

2047

2048

2049

2050

2051

2052

2053

2054

2055

2056

2057

2058

2059

2060

2061

2062

2063

2064

2065

2066

2067

2068

2069

2070

2071

2072

2073

2074

2075

2076

2077

2078

2079

2080

2081

2082

2083

2084

2085

2086

2087

2088

2089

2090

A B C D E F G H I J K L

      0.592       0.807

      1.19       0.742

      0.199       0.246

     20.07      15.49

     0.0402      0.0521

   521.7    402.7

      0.807       0.205

     0.0301

   357.2    351

      0.91       0.926

      0.887

      0.829

      0.18

      0.295

      0.805     -0.242

      0.199       0.228

      0.904       0.894

      0.915       0.96

      0.911

    -0.247       0.916

      0.242       1.861

     0.0797

      0.748     -0.332

      0.238       0.292

      0.866       0.879

      0.924       0.912

GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1

For such situations, GROS method tends to yield inflated values of UCLs and BTVs

For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates

Minimum Mean

Maximum Median

SD CV

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Adjusted Level of Significance (β)

Approximate Chi Square Value (402.67, α) Adjusted Chi Square Value (402.67, β)

   95% Gamma Approximate UCL (use when n>=50)    95% Gamma Adjusted UCL (use when n<50)

Lognormal GOF Test on Detected Observations Only

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Detected Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Detected Data appear Lognormal at 5% Significance Level

Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects

Mean in Original Scale Mean in Log Scale

SD in Original Scale SD in Log Scale

   95% t UCL (assumes normality of ROS data)    95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL    95% Bootstrap t UCL

   95% H-UCL (Log ROS)

UCLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distributed

KM Mean (logged)    95% H-UCL (KM -Log)

KM SD (logged)    95% Critical H Value (KM-Log)

KM Standard Error of Mean (logged)

DL/2 Statistics

DL/2 Normal DL/2 Log-Transformed

Mean in Original Scale Mean in Log Scale

SD in Original Scale SD in Log Scale

   95% t UCL (Assumes normality)    95% H-Stat UCL

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics

Detected Data appear Normal Distributed at 5% Significance Level

Suggested UCL to Use

95% KM (t) UCL 95% KM (Percentile Bootstrap) UCL

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

HMX

General Statistics



2091

2092

2093

2094

2095

2096

2097

2098

2099

2100

2101

2102

2103

2104

2105

2106

2107

2108

2109

2110

2111

2112

2113

2114

2115

2116

2117

2118

2119

2120

2121

2122

2123

2124

2125

2126

2127

2128

2129

2130

2131

2132

2133

2134

2135

2136

2137

2138

2139

2140

2141

2142

2143

2144

2145

A B C D E F G H I J K L
     29      11

      6      23

      6       5

      0.18       0.165

   143       0.5

  3248      79.31%

     27.82      56.99

      1.1       2.049

      2.349       5.574

      1.044       2.46

      0.585

      0.788

      0.383

      0.362

      5.887       5.326

     26.18      15.74

     14.95      15.08

     14.65    489.4

     21.86      29.1

     39.14      58.87

      0.674

      0.766

      0.372

      0.357

      0.302       0.262

     92.12    106.1

      3.624       3.145

     27.82      54.33

     0.0506       2.932

      0.353       0.31

     48.95      55.7

     0.01       5.763

   143      0.01

     26.67       4.628

      0.148       0.156

     38.84      36.94

Total Number of Observations Number of Distinct Observations

Number of Detects Number of Non-Detects

Number of Distinct Detects Number of Distinct Non-Detects

Minimum Detect Minimum Non-Detect

Maximum Detect Maximum Non-Detect

Variance Detects Percent Non-Detects

Mean Detects SD Detects

Median Detects CV Detects

Skewness Detects Kurtosis Detects

Mean of Logged Detects SD of Logged Detects

Normal GOF Test on Detects Only

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Detected Data Not Normal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Detected Data Not Normal at 5% Significance Level

Detected Data Not Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs

Mean Standard Error of Mean

SD    95% KM (BCA) UCL

95% KM (t) UCL 95% KM (Percentile Bootstrap) UCL

   95% KM (z) UCL    95% KM Bootstrap t UCL

90% KM Chebyshev UCL 95% KM Chebyshev UCL

97.5% KM Chebyshev UCL 99% KM Chebyshev UCL

Gamma GOF Tests on Detected Observations Only

A-D Test Statistic Anderson-Darling GOF Test

5% A-D Critical Value Detected data appear Gamma Distributed at 5% Significance Level

K-S Test Statistic Kolmogrov-Smirnoff GOF

5% K-S Critical Value Detected Data Not Gamma Distributed at 5% Significance Level

Detected data follow Appr. Gamma Distribution at 5% Significance Level

Gamma Statistics on Detected Data Only

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Gamma Kaplan-Meier (KM) Statistics

k hat (KM) nu hat (KM)

Approximate Chi Square Value (2.93, α) Adjusted Chi Square Value (2.93, β)

95% Gamma Approximate KM-UCL (use when n>=50) 95% Gamma Adjusted KM-UCL (use when n<50)

Gamma (KM) may not be used when k hat (KM) is < 0.1

Gamma ROS Statistics using Imputed  Non-Detects

GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1

For such situations, GROS method tends to yield inflated values of UCLs and BTVs

For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates

Minimum Mean

Maximum Median

SD CV

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)



2146

2147

2148

2149

2150

2151

2152

2153

2154

2155

2156

2157

2158

2159

2160

2161

2162

2163

2164

2165

2166

2167

2168

2169

2170

2171

2172

2173

2174

2175

2176

2177

2178

2179

2180

2181

2182

2183

2184

2185

2186

2187

2188

2189

2190

2191

2192

2193

2194

2195

2196

2197

2198

2199

2200

A B C D E F G H I J K L
      8.606       9.049

      5.763      14.59

     0.0407

      3.357       3.152

     15.54      16.55

      0.896

      0.788

      0.311

      0.362

      5.76     -6.88

     26.67       5.314

     14.18      15.59

     21.23    504.3

19377075

    -1.209       2.478

      1.539       3.205

      0.313

      5.896     -1.262

     26.64       1.662

     14.31       3.265

     14.95      16.55

     55.7

     29      28

     14      15

     14      14

     0.0225      0.036

     19       0.43

     25.17      51.72%

      2.127       5.017

      0.345       2.359

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Adjusted Level of Significance (β)

Approximate Chi Square Value (9.05, α) Adjusted Chi Square Value (9.05, β)

95% Gamma Approximate UCL (use when n>=50) 95% Gamma Adjusted UCL (use when n<50)

Lognormal GOF Test on Detected Observations Only

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Detected Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Detected Data appear Lognormal at 5% Significance Level

Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects

Mean in Original Scale Mean in Log Scale

SD in Original Scale SD in Log Scale

   95% t UCL (assumes normality of ROS data)    95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL    95% Bootstrap t UCL

   95% H-UCL (Log ROS)

UCLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distributed

KM Mean (logged)    95% H-UCL (KM -Log)

KM SD (logged)    95% Critical H Value (KM-Log)

KM Standard Error of Mean (logged)

DL/2 Statistics

DL/2 Normal DL/2 Log-Transformed

Mean in Original Scale Mean in Log Scale

SD in Original Scale SD in Log Scale

   95% t UCL (Assumes normality)    95% H-Stat UCL

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics

Detected Data appear Approximate Gamma Distributed at 5% Significance Level

Suggested UCL to Use

95% KM (t) UCL 95% GROS Adjusted Gamma UCL

95% Adjusted Gamma KM-UCL

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

Indeno(1,2,3-cd)pyrene

General Statistics

Total Number of Observations Number of Distinct Observations

Number of Detects Number of Non-Detects

Number of Distinct Detects Number of Distinct Non-Detects

Minimum Detect Minimum Non-Detect

Maximum Detect Maximum Non-Detect

Variance Detects Percent Non-Detects

Mean Detects SD Detects

Median Detects CV Detects



2201

2202

2203

2204

2205

2206

2207

2208

2209

2210

2211

2212

2213

2214

2215

2216

2217

2218

2219

2220

2221

2222

2223

2224

2225

2226

2227

2228

2229

2230

2231

2232

2233

2234

2235

2236

2237

2238

2239

2240

2241

2242

2243

2244

2245

2246

2247

2248

2249

2250

2251

2252

2253

2254

2255

A B C D E F G H I J K L
      3.376      11.85

    -1.073       2.055

      0.467

      0.874

      0.383

      0.237

      1.054       0.678

      3.516       2.301

      2.207       2.321

      2.168       7.756

      3.087       4.008

      5.286       7.797

      0.789

      0.819

      0.191

      0.246

      0.365       0.335

      5.821       6.355

     10.23       9.372

      2.127       3.676

     0.0898       5.209

      1.25       1.14

      4.391       4.816

     0.01       1.032

     19      0.01

      3.584       3.473

      0.243       0.241

      4.241       4.279

     14.11      13.99

      1.032       2.101

     0.0407

      6.563       6.26

      2.199       2.306

      0.946

Skewness Detects Kurtosis Detects

Mean of Logged Detects SD of Logged Detects

Normal GOF Test on Detects Only

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Detected Data Not Normal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Detected Data Not Normal at 5% Significance Level

Detected Data Not Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs

Mean Standard Error of Mean

SD    95% KM (BCA) UCL

95% KM (t) UCL 95% KM (Percentile Bootstrap) UCL

   95% KM (z) UCL    95% KM Bootstrap t UCL

90% KM Chebyshev UCL 95% KM Chebyshev UCL

97.5% KM Chebyshev UCL 99% KM Chebyshev UCL

Gamma GOF Tests on Detected Observations Only

A-D Test Statistic Anderson-Darling GOF Test

5% A-D Critical Value Detected data appear Gamma Distributed at 5% Significance Level

K-S Test Statistic Kolmogrov-Smirnoff GOF

5% K-S Critical Value Detected data appear Gamma Distributed at 5% Significance Level

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Gamma Kaplan-Meier (KM) Statistics

k hat (KM) nu hat (KM)

Approximate Chi Square Value (5.21, α) Adjusted Chi Square Value (5.21, β)

95% Gamma Approximate KM-UCL (use when n>=50) 95% Gamma Adjusted KM-UCL (use when n<50)

Gamma (KM) may not be used when k hat (KM) is < 0.1

Gamma ROS Statistics using Imputed  Non-Detects

GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1

For such situations, GROS method tends to yield inflated values of UCLs and BTVs

For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates

Minimum Mean

Maximum Median

SD CV

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Adjusted Level of Significance (β)

Approximate Chi Square Value (13.99, α) Adjusted Chi Square Value (13.99, β)

95% Gamma Approximate UCL (use when n>=50) 95% Gamma Adjusted UCL (use when n<50)

Lognormal GOF Test on Detected Observations Only

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test



2256

2257

2258

2259

2260

2261

2262

2263

2264

2265

2266

2267

2268

2269

2270

2271

2272

2273

2274

2275

2276

2277

2278

2279

2280

2281

2282

2283

2284

2285

2286

2287

2288

2289

2290

2291

2292

2293

2294

2295

2296

2297

2298

2299

2300

2301

2302

2303

2304

2305

2306

2307

2308

2309

2310

A B C D E F G H I J K L
      0.874

      0.141

      0.237

      1.041     -2.454

      3.581       1.995

      2.173       2.345

      3.142       7.787

      2.741

    -2.264       2.159

      1.862       3.695

      0.376

      1.079     -2.005

      3.571       1.875

      2.207       2.914

      2.207       2.306

      4.816

     29      29

      0

  4950  10870

 39500   9880

  6455   1199

      0.594       3.308

      0.674

      0.926

      0.224

      0.165

5% Shapiro Wilk Critical Value Detected Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Detected Data appear Lognormal at 5% Significance Level

Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects

Mean in Original Scale Mean in Log Scale

SD in Original Scale SD in Log Scale

   95% t UCL (assumes normality of ROS data)    95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL    95% Bootstrap t UCL

   95% H-UCL (Log ROS)

UCLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distributed

KM Mean (logged)    95% H-UCL (KM -Log)

KM SD (logged)    95% Critical H Value (KM-Log)

KM Standard Error of Mean (logged)

DL/2 Statistics

DL/2 Normal DL/2 Log-Transformed

Mean in Original Scale Mean in Log Scale

SD in Original Scale SD in Log Scale

   95% t UCL (Assumes normality)    95% H-Stat UCL

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics

Detected Data appear Gamma Distributed at 5% Significance Level

Suggested UCL to Use

95% KM (t) UCL 95% GROS Adjusted Gamma UCL

95% Adjusted Gamma KM-UCL

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

Iron

General Statistics

Total Number of Observations Number of Distinct Observations

Number of Missing Observations

Minimum Mean

Maximum Median

SD Std. Error of Mean

Coefficient of Variation Skewness

Normal GOF Test

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Data Not Normal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Data Not Normal at 5% Significance Level

Data Not Normal at 5% Significance Level

Assuming Normal Distribution



2311

2312

2313

2314

2315

2316

2317

2318

2319

2320

2321

2322

2323

2324

2325

2326

2327

2328

2329

2330

2331

2332

2333

2334

2335

2336

2337

2338

2339

2340

2341

2342

2343

2344

2345

2346

2347

2348

2349

2350

2351

2352

2353

2354

2355

2356

2357

2358

2359

2360

2361

2362

2363

2364

2365
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 12909  13629

 13032

      0.829

      0.748

      0.148

      0.163

      4.845       4.367

  2244   2489

   281    253.3

 10870   5202

   217.4

     0.0407    215.5

 12663  12779

      0.935

      0.926

      0.111

      0.165

      8.507       9.187

     10.58       0.435

 12552  13383

 14597  16283

 19594

 12842  12909

 12784  14396

 21878  13022

 13784

 14466  16095

 18356  22796

 12779

   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL    95% Adjusted-CLT UCL (Chen-1995)

   95% Modified-t UCL (Johnson-1978)

Gamma GOF Test

A-D Test Statistic Anderson-Darling Gamma GOF Test

5% A-D Critical Value Data Not Gamma Distributed at 5% Significance Level

K-S Test Statistic Kolmogrov-Smirnoff Gamma GOF Test

5% K-S Critical Value Detected data appear Gamma Distributed at 5% Significance Level

Detected data follow Appr. Gamma Distribution at 5% Significance Level

Gamma Statistics

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Approximate Chi Square Value (0.05)

Adjusted Level of Significance Adjusted Chi Square Value

Assuming Gamma Distribution

   95% Approximate Gamma UCL (use when n>=50)    95% Adjusted Gamma UCL (use when n<50)

Lognormal GOF Test

Shapiro Wilk Test Statistic Shapiro Wilk Lognormal GOF Test

5% Shapiro Wilk Critical Value Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic Lilliefors Lognormal GOF Test

5% Lilliefors Critical Value Data appear Lognormal at 5% Significance Level

Data appear Lognormal at 5% Significance Level

Lognormal Statistics

Minimum of Logged Data Mean of logged Data

Maximum of Logged Data SD of logged Data

Assuming Lognormal Distribution

   95% H-UCL    90% Chebyshev (MVUE) UCL

   95% Chebyshev (MVUE) UCL  97.5% Chebyshev (MVUE) UCL

   99% Chebyshev (MVUE) UCL

Nonparametric Distribution Free UCL Statistics

Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

   95% CLT UCL    95% Jackknife UCL

   95% Standard Bootstrap UCL    95% Bootstrap-t UCL

   95% Hall's Bootstrap UCL    95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL

   90% Chebyshev(Mean, Sd) UCL    95% Chebyshev(Mean, Sd) UCL

 97.5% Chebyshev(Mean, Sd) UCL    99% Chebyshev(Mean, Sd) UCL

Suggested UCL to Use

95% Adjusted Gamma UCL

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.



2366

2367

2368

2369

2370

2371

2372

2373

2374

2375

2376

2377

2378

2379

2380

2381

2382

2383

2384

2385

2386

2387

2388

2389

2390

2391

2392

2393

2394

2395

2396

2397

2398

2399

2400

2401

2402

2403

2404

2405

2406

2407

2408

2409

2410

2411

2412

2413

2414

2415

2416

2417

2418

2419

2420

A B C D E F G H I J K L

     29      29

      0

      2.2      50.23

   278      17.8

     73.21      13.59

      1.457       2.197

      0.657

      0.926

      0.274

      0.165

     73.36      78.52

     74.28

      0.952

      0.788

      0.146

      0.169

      0.715       0.664

     70.23      75.62

     41.49      38.53

     50.23      61.63

     25.31

     0.0407      24.67

     76.46      78.45

      0.971

      0.926

     0.0756

      0.165

      0.788       3.074

      5.628       1.329

For additional insight the user may want to consult a statistician.

Lead

General Statistics

Total Number of Observations Number of Distinct Observations

Number of Missing Observations

Minimum Mean

Maximum Median

SD Std. Error of Mean

Coefficient of Variation Skewness

Normal GOF Test

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Data Not Normal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Data Not Normal at 5% Significance Level

Data Not Normal at 5% Significance Level

Assuming Normal Distribution

   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL    95% Adjusted-CLT UCL (Chen-1995)

   95% Modified-t UCL (Johnson-1978)

Gamma GOF Test

A-D Test Statistic Anderson-Darling Gamma GOF Test

5% A-D Critical Value Data Not Gamma Distributed at 5% Significance Level

K-S Test Statistic Kolmogrov-Smirnoff Gamma GOF Test

5% K-S Critical Value Detected data appear Gamma Distributed at 5% Significance Level

Detected data follow Appr. Gamma Distribution at 5% Significance Level

Gamma Statistics

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Approximate Chi Square Value (0.05)

Adjusted Level of Significance Adjusted Chi Square Value

Assuming Gamma Distribution

   95% Approximate Gamma UCL (use when n>=50)    95% Adjusted Gamma UCL (use when n<50)

Lognormal GOF Test

Shapiro Wilk Test Statistic Shapiro Wilk Lognormal GOF Test

5% Shapiro Wilk Critical Value Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic Lilliefors Lognormal GOF Test

5% Lilliefors Critical Value Data appear Lognormal at 5% Significance Level

Data appear Lognormal at 5% Significance Level

Lognormal Statistics

Minimum of Logged Data Mean of logged Data

Maximum of Logged Data SD of logged Data

Assuming Lognormal Distribution



2421

2422

2423

2424

2425

2426

2427

2428

2429

2430

2431

2432

2433

2434

2435

2436

2437

2438

2439

2440

2441

2442

2443

2444

2445

2446

2447

2448

2449

2450

2451

2452

2453

2454

2455

2456

2457

2458

2459

2460

2461

2462

2463

2464

2465

2466

2467

2468

2469

2470

2471

2472

2473

2474

2475

A B C D E F G H I J K L
   108.4      94.43

   114.7    142.9

   198.3

     72.59      73.36

     71.82      86.01

     76.55      73.57

     77.66

     91.02    109.5

   135.1    185.5

     78.45

     29      26

      0

     90.7    968.7

  2320    768

   596.2    110.7

      0.615       0.744

      0.929

      0.926

      0.17

      0.165

  1157   1167

  1160

      0.35

      0.756

     0.0997

      0.164

      2.357       2.136

   95% H-UCL    90% Chebyshev (MVUE) UCL

   95% Chebyshev (MVUE) UCL  97.5% Chebyshev (MVUE) UCL

   99% Chebyshev (MVUE) UCL

Nonparametric Distribution Free UCL Statistics

Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

   95% CLT UCL    95% Jackknife UCL

   95% Standard Bootstrap UCL    95% Bootstrap-t UCL

   95% Hall's Bootstrap UCL    95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL

   90% Chebyshev(Mean, Sd) UCL    95% Chebyshev(Mean, Sd) UCL

 97.5% Chebyshev(Mean, Sd) UCL    99% Chebyshev(Mean, Sd) UCL

Suggested UCL to Use

95% Adjusted Gamma UCL

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

For additional insight the user may want to consult a statistician.

Magnesium

General Statistics

Total Number of Observations Number of Distinct Observations

Number of Missing Observations

Minimum Mean

Maximum Median

SD Std. Error of Mean

Coefficient of Variation Skewness

Normal GOF Test

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Data appear Normal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Data Not Normal at 5% Significance Level

Data appear Approximate Normal at 5% Significance Level

Assuming Normal Distribution

   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL    95% Adjusted-CLT UCL (Chen-1995)

   95% Modified-t UCL (Johnson-1978)

Gamma GOF Test

A-D Test Statistic Anderson-Darling Gamma GOF Test

5% A-D Critical Value Detected data appear Gamma Distributed at 5% Significance Level

K-S Test Statistic Kolmogrov-Smirnoff Gamma GOF Test

5% K-S Critical Value Detected data appear Gamma Distributed at 5% Significance Level

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics

k hat (MLE) k star (bias corrected MLE)



2476

2477

2478

2479

2480

2481

2482

2483

2484

2485

2486

2487

2488

2489

2490

2491

2492

2493

2494

2495

2496

2497

2498

2499

2500

2501

2502

2503

2504

2505

2506

2507

2508

2509

2510

2511

2512

2513

2514

2515

2516

2517

2518

2519

2520

2521

2522

2523

2524

2525

2526

2527

2528

2529

2530

A B C D E F G H I J K L
   411    453.5

   136.7    123.9

   968.7    662.8

     99.19

     0.0407      97.87

  1210   1226

      0.925

      0.926

      0.147

      0.165

      4.508       6.649

      7.749       0.764

  1418   1495

  1710   2009

  2595

  1151   1157

  1148   1164

  1166   1159

  1169

  1301   1451

  1660   2070

  1157

     29      28

      0

     55.3    211

   410    188

     98.09      18.22

      0.465       0.587

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Approximate Chi Square Value (0.05)

Adjusted Level of Significance Adjusted Chi Square Value

Assuming Gamma Distribution

   95% Approximate Gamma UCL (use when n>=50))    95% Adjusted Gamma UCL (use when n<50)

Lognormal GOF Test

Shapiro Wilk Test Statistic Shapiro Wilk Lognormal GOF Test

5% Shapiro Wilk Critical Value Data Not Lognormal at 5% Significance Level

Lilliefors Test Statistic Lilliefors Lognormal GOF Test

5% Lilliefors Critical Value Data appear Lognormal at 5% Significance Level

Data appear Approximate Lognormal at 5% Significance Level

Lognormal Statistics

Minimum of Logged Data Mean of logged Data

Maximum of Logged Data SD of logged Data

Assuming Lognormal Distribution

   95% H-UCL    90% Chebyshev (MVUE) UCL

   95% Chebyshev (MVUE) UCL  97.5% Chebyshev (MVUE) UCL

   99% Chebyshev (MVUE) UCL

Nonparametric Distribution Free UCL Statistics

Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

   95% CLT UCL    95% Jackknife UCL

   95% Standard Bootstrap UCL    95% Bootstrap-t UCL

   95% Hall's Bootstrap UCL    95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL

   90% Chebyshev(Mean, Sd) UCL    95% Chebyshev(Mean, Sd) UCL

 97.5% Chebyshev(Mean, Sd) UCL    99% Chebyshev(Mean, Sd) UCL

Suggested UCL to Use

95% Student's-t UCL

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

For additional insight the user may want to consult a statistician.

Manganese

General Statistics

Total Number of Observations Number of Distinct Observations

Number of Missing Observations

Minimum Mean

Maximum Median

SD Std. Error of Mean

Coefficient of Variation Skewness



2531

2532

2533

2534

2535

2536

2537

2538

2539

2540

2541

2542

2543

2544

2545

2546

2547

2548

2549

2550

2551

2552

2553

2554

2555

2556

2557

2558

2559

2560

2561

2562

2563

2564

2565

2566

2567

2568

2569

2570

2571

2572

2573

2574

2575

2576

2577

2578

2579

2580

2581

2582

2583

2584

2585

A B C D E F G H I J K L

      0.944

      0.926

      0.129

      0.165

   242    243.1

   242.3

      0.17

      0.749

     0.0859

      0.163

      4.632       4.176

     45.56      50.54

   268.6    242.2

   211    103.3

   207.2

     0.0407    205.2

   246.7    249

      0.974

      0.926

      0.106

      0.165

      4.013       5.24

      6.016       0.498

   256.5    274.1

   302    340.7

   416.7

   241    242

   240.3    247.1

   243    240.5

   242.6

   265.7    290.4

Normal GOF Test

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Data appear Normal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Data appear Normal at 5% Significance Level

Data appear Normal at 5% Significance Level

Assuming Normal Distribution

   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL    95% Adjusted-CLT UCL (Chen-1995)

   95% Modified-t UCL (Johnson-1978)

Gamma GOF Test

A-D Test Statistic Anderson-Darling Gamma GOF Test

5% A-D Critical Value Detected data appear Gamma Distributed at 5% Significance Level

K-S Test Statistic Kolmogrov-Smirnoff Gamma GOF Test

5% K-S Critical Value Detected data appear Gamma Distributed at 5% Significance Level

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Approximate Chi Square Value (0.05)

Adjusted Level of Significance Adjusted Chi Square Value

Assuming Gamma Distribution

   95% Approximate Gamma UCL (use when n>=50))    95% Adjusted Gamma UCL (use when n<50)

Lognormal GOF Test

Shapiro Wilk Test Statistic Shapiro Wilk Lognormal GOF Test

5% Shapiro Wilk Critical Value Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic Lilliefors Lognormal GOF Test

5% Lilliefors Critical Value Data appear Lognormal at 5% Significance Level

Data appear Lognormal at 5% Significance Level

Lognormal Statistics

Minimum of Logged Data Mean of logged Data

Maximum of Logged Data SD of logged Data

Assuming Lognormal Distribution

   95% H-UCL    90% Chebyshev (MVUE) UCL

   95% Chebyshev (MVUE) UCL  97.5% Chebyshev (MVUE) UCL

   99% Chebyshev (MVUE) UCL

Nonparametric Distribution Free UCL Statistics

Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

   95% CLT UCL    95% Jackknife UCL

   95% Standard Bootstrap UCL    95% Bootstrap-t UCL

   95% Hall's Bootstrap UCL    95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL

   90% Chebyshev(Mean, Sd) UCL    95% Chebyshev(Mean, Sd) UCL



2586

2587

2588

2589

2590

2591

2592

2593

2594

2595

2596

2597

2598

2599

2600

2601

2602

2603

2604

2605

2606

2607

2608

2609

2610

2611

2612

2613

2614

2615

2616

2617

2618

2619

2620

2621

2622

2623

2624

2625

2626

2627

2628

2629

2630

2631

2632

2633

2634

2635

2636

2637

2638

2639

2640

A B C D E F G H I J K L
   324.8    392.3

   242

     29      28

     23       6

     23       6

    0.00531      0.0124

   233       0.23

  2342      20.69%

     11.15      48.39

     0.05       4.34

      4.786      22.93

    -1.789       2.89

      0.239

      0.914

      0.501

      0.185

      8.847       8.048

     42.39      25.09

     22.54      24.74

     22.09    312.1

     32.99      43.93

     59.11      88.93

      2.865

      0.918

      0.26

      0.202

      0.178       0.184

     62.52      60.58

      8.203       8.467

     11.15      25.99

     0.0436       2.526

      0.247       0.217

 97.5% Chebyshev(Mean, Sd) UCL    99% Chebyshev(Mean, Sd) UCL

Suggested UCL to Use

95% Student's-t UCL

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

For additional insight the user may want to consult a statistician.

Mercury

General Statistics

Total Number of Observations Number of Distinct Observations

Number of Detects Number of Non-Detects

Number of Distinct Detects Number of Distinct Non-Detects

Minimum Detect Minimum Non-Detect

Maximum Detect Maximum Non-Detect

Variance Detects Percent Non-Detects

Mean Detects SD Detects

Median Detects CV Detects

Skewness Detects Kurtosis Detects

Mean of Logged Detects SD of Logged Detects

Normal GOF Test on Detects Only

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Detected Data Not Normal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Detected Data Not Normal at 5% Significance Level

Detected Data Not Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs

Mean Standard Error of Mean

SD    95% KM (BCA) UCL

   95% KM (t) UCL    95% KM (Percentile Bootstrap) UCL

   95% KM (z) UCL    95% KM Bootstrap t UCL

90% KM Chebyshev UCL 95% KM Chebyshev UCL

97.5% KM Chebyshev UCL 99% KM Chebyshev UCL

Gamma GOF Tests on Detected Observations Only

A-D Test Statistic Anderson-Darling GOF Test

5% A-D Critical Value Detected Data Not Gamma Distributed at 5% Significance Level

K-S Test Statistic Kolmogrov-Smirnoff GOF

5% K-S Critical Value Detected Data Not Gamma Distributed at 5% Significance Level

Detected Data Not Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Gamma Kaplan-Meier (KM) Statistics

k hat (KM) nu hat (KM)

Approximate Chi Square Value (2.53, α) Adjusted Chi Square Value (2.53, β)



2641

2642

2643

2644

2645

2646

2647

2648

2649

2650

2651

2652

2653

2654

2655

2656

2657

2658

2659

2660

2661

2662

2663

2664

2665

2666

2667

2668

2669

2670

2671

2672

2673

2674

2675

2676

2677

2678

2679

2680

2681

2682

2683

2684

2685

2686

2687

2688

2689

2690

2691

2692

2693

2694

2695

A B C D E F G H I J K L
     90.44    102.9

    0.00531       8.845

   233      0.0214

     43.14       4.877

      0.166       0.172

     53.18      51.4

      9.646       9.982

      8.845      21.32

     0.0407

      3.93       3.705

     22.46      23.83

      0.893

      0.914

      0.193

      0.185

      8.847     -2.265

     43.14       2.755

     22.47      24.79

     33.04    325.1

     66.81

      8.853     -2.127

     43.14       2.681

     22.48      54.82

     88.93

     29      27

   95% Gamma Approximate KM-UCL (use when n>=50)    95% Gamma Adjusted KM-UCL (use when n<50)

Gamma (KM) may not be used when k hat (KM) is < 0.1

Gamma ROS Statistics using Imputed  Non-Detects

GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1

For such situations, GROS method tends to yield inflated values of UCLs and BTVs

For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates

Minimum Mean

Maximum Median

SD CV

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Adjusted Level of Significance (β)

Approximate Chi Square Value (9.98, α) Adjusted Chi Square Value (9.98, β)

   95% Gamma Approximate UCL (use when n>=50)    95% Gamma Adjusted UCL (use when n<50)

Lognormal GOF Test on Detected Observations Only

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Detected Data Not Lognormal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Detected Data Not Lognormal at 5% Significance Level

Detected Data Not Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects

Mean in Original Scale Mean in Log Scale

SD in Original Scale SD in Log Scale

   95% t UCL (assumes normality of ROS data)    95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL    95% Bootstrap t UCL

   95% H-UCL (Log ROS)

DL/2 Statistics

DL/2 Normal DL/2 Log-Transformed

Mean in Original Scale Mean in Log Scale

SD in Original Scale SD in Log Scale

   95% t UCL (Assumes normality)    95% H-Stat UCL

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics

Data do not follow a Discernible Distribution at 5% Significance Level

Suggested UCL to Use

99% KM (Chebyshev) UCL

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

Methylnaphthalene[2-]

General Statistics

Total Number of Observations Number of Distinct Observations



2696

2697

2698

2699

2700

2701

2702

2703

2704

2705

2706

2707

2708

2709

2710

2711

2712

2713

2714

2715

2716

2717

2718

2719

2720

2721

2722

2723

2724

2725

2726

2727

2728

2729

2730

2731

2732

2733

2734

2735

2736

2737

2738

2739

2740

2741

2742

2743

2744

2745

2746

2747

2748

2749

2750

A B C D E F G H I J K L
      6      23

      6      21

     0.0246      0.036

      3.3       1.7

      1.675      79.31%

      0.819       1.294

      0.163       1.581

      1.91       3.488

    -1.498       1.871

      0.71

      0.788

      0.339

      0.362

      0.198       0.128

      0.626       0.434

      0.416       0.421

      0.408       1.343

      0.582       0.756

      0.997       1.471

      0.41

      0.737

      0.251

      0.349

      0.491       0.356

      1.669       2.297

      5.888       4.277

      0.819       1.371

     0.0998       5.786

      1.532       1.406

      0.747       0.814

     0.01       0.177

      3.3      0.01

      0.641       3.612

      0.308       0.299

      0.577       0.594

     17.84      17.33

Number of Detects Number of Non-Detects

Number of Distinct Detects Number of Distinct Non-Detects

Minimum Detect Minimum Non-Detect

Maximum Detect Maximum Non-Detect

Variance Detects Percent Non-Detects

Mean Detects SD Detects

Median Detects CV Detects

Skewness Detects Kurtosis Detects

Mean of Logged Detects SD of Logged Detects

Normal GOF Test on Detects Only

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Detected Data Not Normal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Detected Data appear Normal at 5% Significance Level

Detected Data appear Approximate Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs

Mean Standard Error of Mean

SD    95% KM (BCA) UCL

95% KM (t) UCL 95% KM (Percentile Bootstrap) UCL

   95% KM (z) UCL    95% KM Bootstrap t UCL

90% KM Chebyshev UCL 95% KM Chebyshev UCL

97.5% KM Chebyshev UCL 99% KM Chebyshev UCL

Gamma GOF Tests on Detected Observations Only

A-D Test Statistic Anderson-Darling GOF Test

5% A-D Critical Value Detected data appear Gamma Distributed at 5% Significance Level

K-S Test Statistic Kolmogrov-Smirnoff GOF

5% K-S Critical Value Detected data appear Gamma Distributed at 5% Significance Level

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Gamma Kaplan-Meier (KM) Statistics

k hat (KM) nu hat (KM)

Approximate Chi Square Value (5.79, α) Adjusted Chi Square Value (5.79, β)

   95% Gamma Approximate KM-UCL (use when n>=50)    95% Gamma Adjusted KM-UCL (use when n<50)

Gamma (KM) may not be used when k hat (KM) is < 0.1

Gamma ROS Statistics using Imputed  Non-Detects

GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1

For such situations, GROS method tends to yield inflated values of UCLs and BTVs

For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates

Minimum Mean

Maximum Median

SD CV

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)



2751

2752

2753

2754

2755

2756

2757

2758

2759

2760

2761

2762

2763

2764

2765

2766

2767

2768

2769

2770

2771

2772

2773

2774

2775

2776

2777

2778

2779

2780

2781

2782

2783

2784

2785

2786

2787

2788

2789

2790

2791

2792

2793

2794

2795

2796

2797

2798

2799

2800

2801

2802

2803

2804

2805

A B C D E F G H I J K L
      0.177       0.324

     0.0407

      8.907       8.547

      0.345       0.36

      0.947

      0.788

      0.195

      0.362

      0.182     -3.653

      0.639       1.424

      0.384       0.405

      0.552       2.516

      0.162

    -3.138       0.172

      1.22       2.752

      0.27

      0.28     -2.487

      0.636       1.499

      0.481       0.624

      0.416       0.421

     29      27

      8      21

      8      19

     0.0354      0.036

     12       1.7

     17.51      72.41%

      2.137       4.184

      0.2       1.958

      2.391       5.794

    -1.093       2.107

MLE Mean (bias corrected) MLE Sd (bias corrected)

Adjusted Level of Significance (β)

Approximate Chi Square Value (17.33, α) Adjusted Chi Square Value (17.33, β)

   95% Gamma Approximate UCL (use when n>=50)    95% Gamma Adjusted UCL (use when n<50)

Lognormal GOF Test on Detected Observations Only

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Detected Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Detected Data appear Lognormal at 5% Significance Level

Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects

Mean in Original Scale Mean in Log Scale

SD in Original Scale SD in Log Scale

   95% t UCL (assumes normality of ROS data)    95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL    95% Bootstrap t UCL

   95% H-UCL (Log ROS)

UCLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distributed

KM Mean (logged)    95% H-UCL (KM -Log)

KM SD (logged)    95% Critical H Value (KM-Log)

KM Standard Error of Mean (logged)

DL/2 Statistics

DL/2 Normal DL/2 Log-Transformed

Mean in Original Scale Mean in Log Scale

SD in Original Scale SD in Log Scale

   95% t UCL (Assumes normality)    95% H-Stat UCL

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics

Detected Data appear Approximate Normal Distributed at 5% Significance Level

Suggested UCL to Use

95% KM (t) UCL 95% KM (Percentile Bootstrap) UCL

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

Naphthalene

General Statistics

Total Number of Observations Number of Distinct Observations

Number of Detects Number of Non-Detects

Number of Distinct Detects Number of Distinct Non-Detects

Minimum Detect Minimum Non-Detect

Maximum Detect Maximum Non-Detect

Variance Detects Percent Non-Detects

Mean Detects SD Detects

Median Detects CV Detects

Skewness Detects Kurtosis Detects

Mean of Logged Detects SD of Logged Detects



2806

2807

2808

2809

2810

2811

2812

2813

2814

2815

2816

2817

2818

2819

2820

2821

2822

2823

2824

2825

2826

2827

2828

2829

2830

2831

2832

2833

2834

2835

2836

2837

2838

2839

2840

2841

2842

2843

2844

2845

2846

2847

2848

2849

2850

2851

2852

2853

2854

2855

2856

2857

2858

2859

2860

A B C D E F G H I J K L

      0.596

      0.818

      0.381

      0.313

      0.623       0.448

      2.258       1.407

      1.386       1.423

      1.361       8.475

      1.968       2.578

      3.424       5.085

      0.69

      0.787

      0.266

      0.315

      0.361       0.309

      5.918       6.915

      5.778       4.945

      2.137       3.844

     0.0761       4.413

      0.891       0.804

      3.084       3.421

     0.01       0.597

     12      0.01

      2.305       3.862

      0.231       0.23

      2.588       2.598

     13.38      13.33

      0.597       1.245

     0.0407

      6.112       5.821

      1.301       1.366

      0.907

      0.818

      0.173

Normal GOF Test on Detects Only

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Detected Data Not Normal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Detected Data Not Normal at 5% Significance Level

Detected Data Not Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs

Mean Standard Error of Mean

SD    95% KM (BCA) UCL

95% KM (t) UCL 95% KM (Percentile Bootstrap) UCL

   95% KM (z) UCL    95% KM Bootstrap t UCL

90% KM Chebyshev UCL 95% KM Chebyshev UCL

97.5% KM Chebyshev UCL 99% KM Chebyshev UCL

Gamma GOF Tests on Detected Observations Only

A-D Test Statistic Anderson-Darling GOF Test

5% A-D Critical Value Detected data appear Gamma Distributed at 5% Significance Level

K-S Test Statistic Kolmogrov-Smirnoff GOF

5% K-S Critical Value Detected data appear Gamma Distributed at 5% Significance Level

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Gamma Kaplan-Meier (KM) Statistics

k hat (KM) nu hat (KM)

Approximate Chi Square Value (4.41, α) Adjusted Chi Square Value (4.41, β)

95% Gamma Approximate KM-UCL (use when n>=50) 95% Gamma Adjusted KM-UCL (use when n<50)

Gamma (KM) may not be used when k hat (KM) is < 0.1

Gamma ROS Statistics using Imputed  Non-Detects

GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1

For such situations, GROS method tends to yield inflated values of UCLs and BTVs

For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates

Minimum Mean

Maximum Median

SD CV

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Adjusted Level of Significance (β)

Approximate Chi Square Value (13.33, α) Adjusted Chi Square Value (13.33, β)

95% Gamma Approximate UCL (use when n>=50) 95% Gamma Adjusted UCL (use when n<50)

Lognormal GOF Test on Detected Observations Only

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Detected Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test



2861

2862

2863

2864

2865

2866

2867

2868

2869

2870

2871

2872

2873

2874

2875

2876

2877

2878

2879

2880

2881

2882

2883

2884

2885

2886

2887

2888

2889

2890

2891

2892

2893

2894

2895

2896

2897

2898

2899

2900

2901

2902

2903

2904

2905

2906

2907

2908

2909

2910

2911

2912

2913

2914

2915

A B C D E F G H I J K L
      0.313

      0.6     -3.494

      2.304       1.903

      1.328       1.4

      2.077       9.592

      0.718

    -2.636       0.474

      1.448       3.072

      0.298

      0.685     -2.375

      2.288       1.73

      1.407       1.3

      1.386       1.366

      3.421

     29      29

      0

      0.482       4.786

     14.3       4.69

      2.829       0.525

      0.591       1.553

      0.881

      0.926

      0.192

      0.165

      5.679       5.812

5% Lilliefors Critical Value Detected Data appear Lognormal at 5% Significance Level

Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects

Mean in Original Scale Mean in Log Scale

SD in Original Scale SD in Log Scale

   95% t UCL (assumes normality of ROS data)    95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL    95% Bootstrap t UCL

   95% H-UCL (Log ROS)

UCLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distributed

KM Mean (logged)    95% H-UCL (KM -Log)

KM SD (logged)    95% Critical H Value (KM-Log)

KM Standard Error of Mean (logged)

DL/2 Statistics

DL/2 Normal DL/2 Log-Transformed

Mean in Original Scale Mean in Log Scale

SD in Original Scale SD in Log Scale

   95% t UCL (Assumes normality)    95% H-Stat UCL

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics

Detected Data appear Gamma Distributed at 5% Significance Level

Suggested UCL to Use

95% KM (t) UCL 95% GROS Adjusted Gamma UCL

95% Adjusted Gamma KM-UCL

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

Nickel

General Statistics

Total Number of Observations Number of Distinct Observations

Number of Missing Observations

Minimum Mean

Maximum Median

SD Std. Error of Mean

Coefficient of Variation Skewness

Normal GOF Test

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Data Not Normal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Data Not Normal at 5% Significance Level

Data Not Normal at 5% Significance Level

Assuming Normal Distribution

   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL    95% Adjusted-CLT UCL (Chen-1995)



2916

2917

2918

2919

2920

2921

2922

2923

2924

2925

2926

2927

2928

2929

2930

2931

2932

2933

2934

2935

2936

2937

2938

2939

2940

2941

2942

2943

2944

2945

2946

2947

2948

2949

2950

2951

2952

2953

2954

2955

2956

2957

2958

2959

2960

2961

2962

2963

2964

2965

2966

2967

2968

2969

2970

A B C D E F G H I J K L
      5.705

      0.681

      0.754

      0.125

      0.164

      2.809       2.541

      1.704       1.883

   162.9    147.4

      4.786       3.002

   120.3

     0.0407    118.9

      5.862       5.934

      0.89

      0.926

      0.169

      0.165

    -0.73       1.377

      2.66       0.699

      6.701       7.114

      8.068       9.392

     11.99

      5.65       5.679

      5.627       5.918

      6.321       5.667

      5.831

      6.362       7.076

      8.067      10.01

      5.934

   95% Modified-t UCL (Johnson-1978)

Gamma GOF Test

A-D Test Statistic Anderson-Darling Gamma GOF Test

5% A-D Critical Value Detected data appear Gamma Distributed at 5% Significance Level

K-S Test Statistic Kolmogrov-Smirnoff Gamma GOF Test

5% K-S Critical Value Detected data appear Gamma Distributed at 5% Significance Level

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Approximate Chi Square Value (0.05)

Adjusted Level of Significance Adjusted Chi Square Value

Assuming Gamma Distribution

   95% Approximate Gamma UCL (use when n>=50)    95% Adjusted Gamma UCL (use when n<50)

Lognormal GOF Test

Shapiro Wilk Test Statistic Shapiro Wilk Lognormal GOF Test

5% Shapiro Wilk Critical Value Data Not Lognormal at 5% Significance Level

Lilliefors Test Statistic Lilliefors Lognormal GOF Test

5% Lilliefors Critical Value Data Not Lognormal at 5% Significance Level

Data Not Lognormal at 5% Significance Level

Lognormal Statistics

Minimum of Logged Data Mean of logged Data

Maximum of Logged Data SD of logged Data

Assuming Lognormal Distribution

   95% H-UCL    90% Chebyshev (MVUE) UCL

   95% Chebyshev (MVUE) UCL  97.5% Chebyshev (MVUE) UCL

   99% Chebyshev (MVUE) UCL

Nonparametric Distribution Free UCL Statistics

Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

   95% CLT UCL    95% Jackknife UCL

   95% Standard Bootstrap UCL    95% Bootstrap-t UCL

   95% Hall's Bootstrap UCL    95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL

   90% Chebyshev(Mean, Sd) UCL    95% Chebyshev(Mean, Sd) UCL

 97.5% Chebyshev(Mean, Sd) UCL    99% Chebyshev(Mean, Sd) UCL

Suggested UCL to Use

95% Adjusted Gamma UCL

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

For additional insight the user may want to consult a statistician.



2971

2972

2973

2974

2975

2976

2977

2978

2979

2980

2981

2982

2983

2984

2985

2986

2987

2988

2989

2990

2991

2992

2993

2994

2995

2996

2997

2998

2999

3000

3001

3002

3003

3004

3005

3006

3007

3008

3009

3010

3011

3012

3013

3014

3015

3016

3017

3018

3019

3020

3021

3022

3023

3024

3025

A B C D E F G H I J K L

     29      28

     21       8

     20       8

     0.0192      0.036

     69       0.39

   228.8      27.59%

      5.113      15.12

      0.34       2.958

      4.154      18.02

    -0.842       2.257

      0.372

      0.908

      0.386

      0.193

      3.712       2.429

     12.76       8.704

      7.844       8.17

      7.707      24.14

     11      14.3

     18.88      27.88

      1.663

      0.855

      0.212

      0.206

      0.282       0.273

     18.15      18.72

     11.83      11.47

      5.113       9.783

     0.0846       4.906

      1.109       1.007

     16.42      18.08

     0.01       3.705

     69      0.082

Phenanthrene

General Statistics

Total Number of Observations Number of Distinct Observations

Number of Detects Number of Non-Detects

Number of Distinct Detects Number of Distinct Non-Detects

Minimum Detect Minimum Non-Detect

Maximum Detect Maximum Non-Detect

Variance Detects Percent Non-Detects

Mean Detects SD Detects

Median Detects CV Detects

Skewness Detects Kurtosis Detects

Mean of Logged Detects SD of Logged Detects

Normal GOF Test on Detects Only

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Detected Data Not Normal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Detected Data Not Normal at 5% Significance Level

Detected Data Not Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs

Mean Standard Error of Mean

SD    95% KM (BCA) UCL

   95% KM (t) UCL    95% KM (Percentile Bootstrap) UCL

   95% KM (z) UCL    95% KM Bootstrap t UCL

90% KM Chebyshev UCL 95% KM Chebyshev UCL

97.5% KM Chebyshev UCL 99% KM Chebyshev UCL

Gamma GOF Tests on Detected Observations Only

A-D Test Statistic Anderson-Darling GOF Test

5% A-D Critical Value Detected Data Not Gamma Distributed at 5% Significance Level

K-S Test Statistic Kolmogrov-Smirnoff GOF

5% K-S Critical Value Detected Data Not Gamma Distributed at 5% Significance Level

Detected Data Not Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Gamma Kaplan-Meier (KM) Statistics

k hat (KM) nu hat (KM)

Approximate Chi Square Value (4.91, α) Adjusted Chi Square Value (4.91, β)

   95% Gamma Approximate KM-UCL (use when n>=50)    95% Gamma Adjusted KM-UCL (use when n<50)

Gamma (KM) may not be used when k hat (KM) is < 0.1

Gamma ROS Statistics using Imputed  Non-Detects

GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1

For such situations, GROS method tends to yield inflated values of UCLs and BTVs

For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates

Minimum Mean

Maximum Median



3026

3027

3028

3029

3030

3031

3032

3033

3034

3035

3036

3037

3038

3039

3040

3041

3042

3043

3044

3045

3046

3047

3048

3049

3050

3051

3052

3053

3054

3055

3056

3057

3058

3059

3060

3061

3062

3063

3064

3065

3066

3067

3068

3069

3070

3071

3072

3073

3074

3075

3076

3077

3078

3079

3080

A B C D E F G H I J K L
     12.99       3.506

      0.226       0.226

     16.38      16.41

     13.12      13.1

      3.705       7.797

     0.0407

      5.96       5.673

      8.145       8.556

      0.948

      0.908

      0.143

      0.193

      3.708     -1.749

     12.99       2.437

      7.812       8.181

     11.35      24.44

     28.3

    -1.589      15.69

      2.244       4.299

      0.43

      3.714     -1.622

     12.99       2.337

      7.817      21.65

     27.88

     29      29

     24       5

     24       5

     0.0122      0.0363

   110       0.39

   514.1      17.24%

SD CV

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Adjusted Level of Significance (β)

Approximate Chi Square Value (13.10, α) Adjusted Chi Square Value (13.10, β)

   95% Gamma Approximate UCL (use when n>=50)    95% Gamma Adjusted UCL (use when n<50)

Lognormal GOF Test on Detected Observations Only

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Detected Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Detected Data appear Lognormal at 5% Significance Level

Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects

Mean in Original Scale Mean in Log Scale

SD in Original Scale SD in Log Scale

   95% t UCL (assumes normality of ROS data)    95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL    95% Bootstrap t UCL

   95% H-UCL (Log ROS)

UCLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distributed

KM Mean (logged)    95% H-UCL (KM -Log)

KM SD (logged)    95% Critical H Value (KM-Log)

KM Standard Error of Mean (logged)

DL/2 Statistics

DL/2 Normal DL/2 Log-Transformed

Mean in Original Scale Mean in Log Scale

SD in Original Scale SD in Log Scale

   95% t UCL (Assumes normality)    95% H-Stat UCL

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics

Detected Data appear Lognormal Distributed at 5% Significance Level

Suggested UCL to Use

99% KM (Chebyshev) UCL

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

Pyrene

General Statistics

Total Number of Observations Number of Distinct Observations

Number of Detects Number of Non-Detects

Number of Distinct Detects Number of Distinct Non-Detects

Minimum Detect Minimum Non-Detect

Maximum Detect Maximum Non-Detect

Variance Detects Percent Non-Detects



3081

3082

3083

3084

3085

3086

3087

3088

3089

3090

3091

3092

3093

3094

3095

3096

3097

3098

3099

3100

3101

3102

3103

3104

3105

3106

3107

3108

3109

3110

3111

3112

3113

3114

3115

3116

3117

3118

3119

3120

3121

3122

3123

3124

3125

3126

3127

3128

3129

3130

3131

3132

3133

3134

3135

A B C D E F G H I J K L
      7.162      22.67

      0.285       3.166

      4.427      20.49

    -0.788       2.409

      0.35

      0.916

      0.404

      0.181

      5.933       3.864

     20.37      12.79

     12.51      12.91

     12.29      40.86

     17.53      22.78

     30.06      44.38

      1.913

      0.872

      0.218

      0.195

      0.257       0.252

     27.92      28.4

     12.31      12.11

      7.162      14.26

     0.0848       4.92

      1.116       1.013

     26.17      28.81

     0.01       5.929

   110       0.126

     20.73       3.497

      0.224       0.224

     26.46      26.49

     12.99      12.98

      5.929      12.53

     0.0407

      5.882       5.597

     13.09      13.75

Mean Detects SD Detects

Median Detects CV Detects

Skewness Detects Kurtosis Detects

Mean of Logged Detects SD of Logged Detects

Normal GOF Test on Detects Only

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Detected Data Not Normal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Detected Data Not Normal at 5% Significance Level

Detected Data Not Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs

Mean Standard Error of Mean

SD    95% KM (BCA) UCL

   95% KM (t) UCL    95% KM (Percentile Bootstrap) UCL

   95% KM (z) UCL    95% KM Bootstrap t UCL

90% KM Chebyshev UCL 95% KM Chebyshev UCL

97.5% KM Chebyshev UCL 99% KM Chebyshev UCL

Gamma GOF Tests on Detected Observations Only

A-D Test Statistic Anderson-Darling GOF Test

5% A-D Critical Value Detected Data Not Gamma Distributed at 5% Significance Level

K-S Test Statistic Kolmogrov-Smirnoff GOF

5% K-S Critical Value Detected Data Not Gamma Distributed at 5% Significance Level

Detected Data Not Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Gamma Kaplan-Meier (KM) Statistics

k hat (KM) nu hat (KM)

Approximate Chi Square Value (4.92, α) Adjusted Chi Square Value (4.92, β)

   95% Gamma Approximate KM-UCL (use when n>=50)    95% Gamma Adjusted KM-UCL (use when n<50)

Gamma (KM) may not be used when k hat (KM) is < 0.1

Gamma ROS Statistics using Imputed  Non-Detects

GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1

For such situations, GROS method tends to yield inflated values of UCLs and BTVs

For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates

Minimum Mean

Maximum Median

SD CV

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Adjusted Level of Significance (β)

Approximate Chi Square Value (12.98, α) Adjusted Chi Square Value (12.98, β)

   95% Gamma Approximate UCL (use when n>=50)    95% Gamma Adjusted UCL (use when n<50)



3136

3137

3138

3139

3140

3141

3142

3143

3144

3145

3146

3147

3148

3149

3150

3151

3152

3153

3154

3155

3156

3157

3158

3159

3160

3161

3162

3163

3164

3165

3166

3167

3168

3169

3170

3171

3172

3173

3174

3175

3176

3177

3178

3179

3180

3181

3182

3183

3184

3185

3186

3187

3188

3189

3190

A B C D E F G H I J K L

      0.959

      0.916

      0.12

      0.181

      5.931     -1.386

     20.73       2.575

     12.48      13.15

     17.5      40.93

     72.51

    -1.303      44.73

      2.439       4.615

      0.466

      5.937     -1.255

     20.73       2.45

     12.49      49

     44.38

     29      26

      7      22

      7      21

      0.26       0.27

      0.98       1.26

     0.0673      75.86%

      0.399       0.259

      0.29       0.651

      2.52       6.472

    -1.037       0.466

      0.588

      0.803

      0.401

Lognormal GOF Test on Detected Observations Only

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Detected Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Detected Data appear Lognormal at 5% Significance Level

Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects

Mean in Original Scale Mean in Log Scale

SD in Original Scale SD in Log Scale

   95% t UCL (assumes normality of ROS data)    95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL    95% Bootstrap t UCL

   95% H-UCL (Log ROS)

UCLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distributed

KM Mean (logged)    95% H-UCL (KM -Log)

KM SD (logged)    95% Critical H Value (KM-Log)

KM Standard Error of Mean (logged)

DL/2 Statistics

DL/2 Normal DL/2 Log-Transformed

Mean in Original Scale Mean in Log Scale

SD in Original Scale SD in Log Scale

   95% t UCL (Assumes normality)    95% H-Stat UCL

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics

Detected Data appear Lognormal Distributed at 5% Significance Level

Suggested UCL to Use

99% KM (Chebyshev) UCL

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

Selenium

General Statistics

Total Number of Observations Number of Distinct Observations

Number of Detects Number of Non-Detects

Number of Distinct Detects Number of Distinct Non-Detects

Minimum Detect Minimum Non-Detect

Maximum Detect Maximum Non-Detect

Variance Detects Percent Non-Detects

Mean Detects SD Detects

Median Detects CV Detects

Skewness Detects Kurtosis Detects

Mean of Logged Detects SD of Logged Detects

Normal GOF Test on Detects Only

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Detected Data Not Normal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test



3191

3192

3193

3194

3195

3196

3197

3198

3199

3200

3201

3202

3203

3204

3205

3206

3207

3208

3209

3210

3211

3212

3213

3214

3215

3216

3217

3218

3219

3220

3221

3222

3223

3224

3225

3226

3227

3228

3229

3230

3231

3232

3233

3234

3235

3236

3237

3238

3239

3240

3241

3242

3243

3244

3245

A B C D E F G H I J K L
      0.335

      0.326      0.0441

      0.167       0.415

      0.401       0.403

      0.399       0.631

      0.458       0.518

      0.601       0.765

      1.189

      0.71

      0.355

      0.313

      4.421       2.621

     0.0902       0.152

     61.89      36.7

      0.399       0.246

      3.828    222

   188.5    186.7

      0.384       0.388

      0.114       0.282

      0.98       0.266

      0.143       0.508

      7.599       6.836

     0.0371      0.0412

   440.8    396.5

      0.282       0.108

     0.0407

   351.3    348.8

      0.318       0.32

      0.692

      0.803

      0.32

      0.335

      0.305     -1.233

      0.134       0.26

5% Lilliefors Critical Value Detected Data Not Normal at 5% Significance Level

Detected Data Not Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs

Mean Standard Error of Mean

SD    95% KM (BCA) UCL

95% KM (t) UCL 95% KM (Percentile Bootstrap) UCL

   95% KM (z) UCL    95% KM Bootstrap t UCL

90% KM Chebyshev UCL 95% KM Chebyshev UCL

97.5% KM Chebyshev UCL 99% KM Chebyshev UCL

Gamma GOF Tests on Detected Observations Only

A-D Test Statistic Anderson-Darling GOF Test

5% A-D Critical Value Detected Data Not Gamma Distributed at 5% Significance Level

K-S Test Statistic Kolmogrov-Smirnoff GOF

5% K-S Critical Value Detected Data Not Gamma Distributed at 5% Significance Level

Detected Data Not Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Gamma Kaplan-Meier (KM) Statistics

k hat (KM) nu hat (KM)

Approximate Chi Square Value (222.04, α) Adjusted Chi Square Value (222.04, β)

   95% Gamma Approximate KM-UCL (use when n>=50)    95% Gamma Adjusted KM-UCL (use when n<50)

Gamma ROS Statistics using Imputed  Non-Detects

GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1

For such situations, GROS method tends to yield inflated values of UCLs and BTVs

For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates

Minimum Mean

Maximum Median

SD CV

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Adjusted Level of Significance (β)

Approximate Chi Square Value (396.50, α) Adjusted Chi Square Value (396.50, β)

   95% Gamma Approximate UCL (use when n>=50)    95% Gamma Adjusted UCL (use when n<50)

Lognormal GOF Test on Detected Observations Only

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Detected Data Not Lognormal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Detected Data appear Lognormal at 5% Significance Level

Detected Data appear Approximate Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects

Mean in Original Scale Mean in Log Scale

SD in Original Scale SD in Log Scale



3246

3247

3248

3249

3250

3251

3252

3253

3254

3255

3256

3257

3258

3259

3260

3261

3262

3263

3264

3265

3266

3267

3268

3269

3270

3271

3272

3273

3274

3275

3276

3277

3278

3279

3280

3281

3282

3283

3284

3285

3286

3287

3288

3289

3290

3291

3292

3293

3294

3295

3296

3297

3298

3299

3300

A B C D E F G H I J K L
      0.347       0.352

      0.376       0.457

      0.329

    -1.187       0.356

      0.311       1.811

     0.0837

      0.405     -1.045

      0.207       0.565

      0.471       0.511

      0.401       0.403

     29      26

     13      16

     13      13

      0.129       0.522

      1.5       4.2

      0.139      55.17%

      0.476       0.373

      0.352       0.785

      2.018       4.387

    -0.961       0.659

      0.779

      0.866

      0.254

      0.246

      0.39      0.0596

      0.273       0.483

      0.492       0.495

      0.488       0.529

      0.569       0.65

      0.762       0.983

   95% t UCL (assumes normality of ROS data)    95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL    95% Bootstrap t UCL

   95% H-UCL (Log ROS)

UCLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distributed

KM Mean (logged)    95% H-UCL (KM -Log)

KM SD (logged)    95% Critical H Value (KM-Log)

KM Standard Error of Mean (logged)

DL/2 Statistics

DL/2 Normal DL/2 Log-Transformed

Mean in Original Scale Mean in Log Scale

SD in Original Scale SD in Log Scale

   95% t UCL (Assumes normality)    95% H-Stat UCL

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics

Detected Data appear Approximate Lognormal Distributed at 5% Significance Level

Suggested UCL to Use

95% KM (t) UCL 95% KM (% Bootstrap) UCL

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

Silver

General Statistics

Total Number of Observations Number of Distinct Observations

Number of Detects Number of Non-Detects

Number of Distinct Detects Number of Distinct Non-Detects

Minimum Detect Minimum Non-Detect

Maximum Detect Maximum Non-Detect

Variance Detects Percent Non-Detects

Mean Detects SD Detects

Median Detects CV Detects

Skewness Detects Kurtosis Detects

Mean of Logged Detects SD of Logged Detects

Normal GOF Test on Detects Only

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Detected Data Not Normal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Detected Data Not Normal at 5% Significance Level

Detected Data Not Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs

Mean Standard Error of Mean

SD    95% KM (BCA) UCL

95% KM (t) UCL 95% KM (Percentile Bootstrap) UCL

   95% KM (z) UCL    95% KM Bootstrap t UCL

90% KM Chebyshev UCL 95% KM Chebyshev UCL

97.5% KM Chebyshev UCL 99% KM Chebyshev UCL



3301

3302

3303

3304

3305

3306

3307

3308

3309

3310

3311

3312

3313

3314

3315

3316

3317

3318

3319

3320

3321

3322

3323

3324

3325

3326

3327

3328

3329

3330

3331

3332

3333

3334

3335

3336

3337

3338

3339

3340

3341

3342

3343

3344

3345

3346

3347

3348

3349

3350

3351

3352

3353

3354

3355

A B C D E F G H I J K L

      0.419

      0.741

      0.185

      0.239

      2.452       1.937

      0.194       0.245

     63.74      50.37

      0.476       0.342

      2.044    118.6

     94.43      93.15

      0.49       0.497

      0.129       0.381

      1.5       0.308

      0.264       0.694

      3.803       3.433

      0.1       0.111

   220.6    199.1

      0.381       0.206

     0.0407

   167.4    165.7

      0.453       0.457

      0.976

      0.866

      0.139

      0.246

      0.382     -1.09

      0.261       0.464

      0.465       0.469

      0.502       0.575

      0.443

    -1.105       0.469

      0.541       1.98

      0.138

Gamma GOF Tests on Detected Observations Only

A-D Test Statistic Anderson-Darling GOF Test

5% A-D Critical Value Detected data appear Gamma Distributed at 5% Significance Level

K-S Test Statistic Kolmogrov-Smirnoff GOF

5% K-S Critical Value Detected data appear Gamma Distributed at 5% Significance Level

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Gamma Kaplan-Meier (KM) Statistics

k hat (KM) nu hat (KM)

Approximate Chi Square Value (118.58, α) Adjusted Chi Square Value (118.58, β)

95% Gamma Approximate KM-UCL (use when n>=50) 95% Gamma Adjusted KM-UCL (use when n<50)

Gamma ROS Statistics using Imputed  Non-Detects

GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1

For such situations, GROS method tends to yield inflated values of UCLs and BTVs

For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates

Minimum Mean

Maximum Median

SD CV

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Adjusted Level of Significance (β)

Approximate Chi Square Value (199.10, α) Adjusted Chi Square Value (199.10, β)

95% Gamma Approximate UCL (use when n>=50) 95% Gamma Adjusted UCL (use when n<50)

Lognormal GOF Test on Detected Observations Only

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Detected Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Detected Data appear Lognormal at 5% Significance Level

Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects

Mean in Original Scale Mean in Log Scale

SD in Original Scale SD in Log Scale

   95% t UCL (assumes normality of ROS data)    95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL    95% Bootstrap t UCL

   95% H-UCL (Log ROS)

UCLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distributed

KM Mean (logged)    95% H-UCL (KM -Log)

KM SD (logged)    95% Critical H Value (KM-Log)

KM Standard Error of Mean (logged)

DL/2 Statistics



3356

3357

3358

3359

3360

3361

3362

3363

3364

3365

3366

3367

3368

3369

3370

3371

3372

3373

3374

3375

3376

3377

3378

3379

3380

3381

3382

3383

3384

3385

3386

3387

3388

3389

3390

3391

3392

3393

3394

3395

3396

3397

3398

3399

3400

3401

3402

3403

3404

3405

3406

3407

3408

3409

3410

A B C D E F G H I J K L

      0.461     -0.985

      0.412       0.583

      0.591       0.553

      0.492       0.457

      0.497

     29      17

     13      16

     13       4

      0.132      0.079

     90.1       0.5

   738.7      55.17%

     12.04      27.18

      1.71       2.257

      2.553       6.068

      0.451       2.033

      0.503

      0.866

      0.456

      0.246

      5.474       3.568

     18.46      11.94

     11.54      11.92

     11.34      99.8

     16.18      21.03

     27.75      40.97

      1.346

      0.823

      0.304

      0.255

DL/2 Normal DL/2 Log-Transformed

Mean in Original Scale Mean in Log Scale

SD in Original Scale SD in Log Scale

   95% t UCL (Assumes normality)    95% H-Stat UCL

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics

Detected Data appear Gamma Distributed at 5% Significance Level

Suggested UCL to Use

95% KM (t) UCL 95% GROS Adjusted Gamma UCL

95% Adjusted Gamma KM-UCL

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

Trinitrotoluene[2,4,6-]

General Statistics

Total Number of Observations Number of Distinct Observations

Number of Detects Number of Non-Detects

Number of Distinct Detects Number of Distinct Non-Detects

Minimum Detect Minimum Non-Detect

Maximum Detect Maximum Non-Detect

Variance Detects Percent Non-Detects

Mean Detects SD Detects

Median Detects CV Detects

Skewness Detects Kurtosis Detects

Mean of Logged Detects SD of Logged Detects

Normal GOF Test on Detects Only

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Detected Data Not Normal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Detected Data Not Normal at 5% Significance Level

Detected Data Not Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs

Mean Standard Error of Mean

SD    95% KM (BCA) UCL

   95% KM (t) UCL    95% KM (Percentile Bootstrap) UCL

   95% KM (z) UCL    95% KM Bootstrap t UCL

90% KM Chebyshev UCL 95% KM Chebyshev UCL

97.5% KM Chebyshev UCL 99% KM Chebyshev UCL

Gamma GOF Tests on Detected Observations Only

A-D Test Statistic Anderson-Darling GOF Test

5% A-D Critical Value Detected Data Not Gamma Distributed at 5% Significance Level

K-S Test Statistic Kolmogrov-Smirnoff GOF

5% K-S Critical Value Detected Data Not Gamma Distributed at 5% Significance Level

Detected Data Not Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only



3411

3412

3413

3414

3415

3416

3417

3418

3419

3420

3421

3422

3423

3424

3425

3426

3427

3428

3429

3430

3431

3432

3433

3434

3435

3436

3437

3438

3439

3440

3441

3442

3443

3444

3445

3446

3447

3448

3449

3450

3451

3452

3453

3454

3455

3456

3457

3458

3459

3460

3461

3462

3463

3464

3465

A B C D E F G H I J K L
      0.333       0.307

     36.19      39.19

      8.651       7.988

     12.04      21.73

     0.0879       5.1

      1.199       1.091

     23.29      25.58

     0.01       5.404

     90.1      0.01

     18.81       3.48

      0.185       0.189

     29.21      28.61

     10.73      10.95

      5.404      12.43

     0.0407

      4.547       4.302

     13.02      13.76

      0.912

      0.866

      0.151

      0.246

      5.439     -1.931

     18.8       2.876

     11.38      11.8

     14.82      95.71

   164.6

    -1.008       8.515

      1.899       3.752

      0.385

      5.507     -0.812

     18.78       1.861

     11.44       9.202

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Gamma Kaplan-Meier (KM) Statistics

k hat (KM) nu hat (KM)

Approximate Chi Square Value (5.10, α) Adjusted Chi Square Value (5.10, β)

   95% Gamma Approximate KM-UCL (use when n>=50)    95% Gamma Adjusted KM-UCL (use when n<50)

Gamma (KM) may not be used when k hat (KM) is < 0.1

Gamma ROS Statistics using Imputed  Non-Detects

GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1

For such situations, GROS method tends to yield inflated values of UCLs and BTVs

For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates

Minimum Mean

Maximum Median

SD CV

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Adjusted Level of Significance (β)

Approximate Chi Square Value (10.95, α) Adjusted Chi Square Value (10.95, β)

   95% Gamma Approximate UCL (use when n>=50)    95% Gamma Adjusted UCL (use when n<50)

Lognormal GOF Test on Detected Observations Only

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Detected Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Detected Data appear Lognormal at 5% Significance Level

Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects

Mean in Original Scale Mean in Log Scale

SD in Original Scale SD in Log Scale

   95% t UCL (assumes normality of ROS data)    95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL    95% Bootstrap t UCL

   95% H-UCL (Log ROS)

UCLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distributed

KM Mean (logged)    95% H-UCL (KM -Log)

KM SD (logged)    95% Critical H Value (KM-Log)

KM Standard Error of Mean (logged)

DL/2 Statistics

DL/2 Normal DL/2 Log-Transformed

Mean in Original Scale Mean in Log Scale

SD in Original Scale SD in Log Scale

   95% t UCL (Assumes normality)    95% H-Stat UCL

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics

Detected Data appear Lognormal Distributed at 5% Significance Level



3466

3467

3468
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3475

3476

3477

3478

3479

3480

3481

3482

3483

3484

3485

3486

3487

3488

3489

3490

3491

3492

3493

3494

3495

3496

3497

3498

3499

3500

3501

3502

3503

3504

3505

3506

3507

3508

3509

3510

3511

3512

3513

3514

3515

3516

3517

3518

3519

3520
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     40.97

     29      27

      0

      2.07      15.75

     54.5      13.8

     10.59       1.966

      0.672       1.724

      0.87

      0.926

      0.107

      0.165

     19.1      19.66

     19.2

      0.231

      0.755

     0.0805

      0.164

      2.391       2.167

      6.588       7.27

   138.7    125.7

     15.75      10.7

   100.8

     0.0407      99.45

     19.64      19.91

      0.965

      0.926

      0.125

      0.165

Suggested UCL to Use

99% KM (Chebyshev) UCL

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

Vanadium

General Statistics

Total Number of Observations Number of Distinct Observations

Number of Missing Observations

Minimum Mean

Maximum Median

SD Std. Error of Mean

Coefficient of Variation Skewness

Normal GOF Test

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Data Not Normal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Data appear Normal at 5% Significance Level

Data appear Approximate Normal at 5% Significance Level

Assuming Normal Distribution

   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL    95% Adjusted-CLT UCL (Chen-1995)

   95% Modified-t UCL (Johnson-1978)

Gamma GOF Test

A-D Test Statistic Anderson-Darling Gamma GOF Test

5% A-D Critical Value Detected data appear Gamma Distributed at 5% Significance Level

K-S Test Statistic Kolmogrov-Smirnoff Gamma GOF Test

5% K-S Critical Value Detected data appear Gamma Distributed at 5% Significance Level

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Approximate Chi Square Value (0.05)

Adjusted Level of Significance Adjusted Chi Square Value

Assuming Gamma Distribution

   95% Approximate Gamma UCL (use when n>=50))    95% Adjusted Gamma UCL (use when n<50)

Lognormal GOF Test

Shapiro Wilk Test Statistic Shapiro Wilk Lognormal GOF Test

5% Shapiro Wilk Critical Value Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic Lilliefors Lognormal GOF Test

5% Lilliefors Critical Value Data appear Lognormal at 5% Significance Level



3521

3522

3523

3524

3525

3526

3527

3528

3529

3530

3531

3532

3533

3534

3535

3536

3537

3538

3539

3540

3541

3542

3543

3544

3545

3546

3547

3548

3549

3550

3551

3552

3553

3554

3555

3556

3557

3558

3559

3560

3561

3562

3563

3564

3565

3566

3567

3568

3569

3570

3571

3572

3573

3574

3575
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      0.728       2.534

      3.998       0.726

     22.03      23.33

     26.55      31.03

     39.82

     18.99      19.1

     18.96      19.88

     21.18      19.01

     19.72

     21.65      24.32

     28.03      35.31

     19.1

     29      29

      0

     10.2    132.5

  1050      51.7

   213.5      39.64

      1.611       3.26

      0.583

      0.926

      0.283

      0.165

   200    223.4

   204

      1.519

Data appear Lognormal at 5% Significance Level

Lognormal Statistics

Minimum of Logged Data Mean of logged Data

Maximum of Logged Data SD of logged Data

Assuming Lognormal Distribution

   95% H-UCL    90% Chebyshev (MVUE) UCL

   95% Chebyshev (MVUE) UCL  97.5% Chebyshev (MVUE) UCL

   99% Chebyshev (MVUE) UCL

Nonparametric Distribution Free UCL Statistics

Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

   95% CLT UCL    95% Jackknife UCL

   95% Standard Bootstrap UCL    95% Bootstrap-t UCL

   95% Hall's Bootstrap UCL    95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL

   90% Chebyshev(Mean, Sd) UCL    95% Chebyshev(Mean, Sd) UCL

 97.5% Chebyshev(Mean, Sd) UCL    99% Chebyshev(Mean, Sd) UCL

Suggested UCL to Use

95% Student's-t UCL

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

For additional insight the user may want to consult a statistician.

Zinc

General Statistics

Total Number of Observations Number of Distinct Observations

Number of Missing Observations

Minimum Mean

Maximum Median

SD Std. Error of Mean

Coefficient of Variation Skewness

Normal GOF Test

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Data Not Normal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Data Not Normal at 5% Significance Level

Data Not Normal at 5% Significance Level

Assuming Normal Distribution

   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL    95% Adjusted-CLT UCL (Chen-1995)

   95% Modified-t UCL (Johnson-1978)

Gamma GOF Test

A-D Test Statistic Anderson-Darling Gamma GOF Test



3576

3577

3578

3579

3580

3581

3582

3583

3584

3585

3586

3587

3588

3589

3590

3591

3592

3593

3594

3595

3596

3597

3598

3599

3600

3601

3602

3603

3604

3605

3606

3607

3608

3609

3610

3611

3612

3613

3614

3615

3616

3617

3618

3619

3620

3621

3622

3623

3624

3625

3626

3627

3628

3629

3630
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      0.782

      0.209

      0.169

      0.789       0.73

   168    181.5

     45.75      42.35

   132.5    155.1

     28.43

     0.0407      27.75

   197.4    202.3

      0.938

      0.926

      0.123

      0.165

      2.322       4.133

      6.957       1.167

   222.4    210.1

   251.5    309

   421.9

   197.7    200

   196.9    275

   458.3    202.8

   228.9

   251.5    305.3

   380.1    527

   222.4

5% A-D Critical Value Data Not Gamma Distributed at 5% Significance Level

K-S Test Statistic Kolmogrov-Smirnoff Gamma GOF Test

5% K-S Critical Value Data Not Gamma Distributed at 5% Significance Level

Data Not Gamma Distributed at 5% Significance Level

Gamma Statistics

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Approximate Chi Square Value (0.05)

Adjusted Level of Significance Adjusted Chi Square Value

Assuming Gamma Distribution

   95% Approximate Gamma UCL (use when n>=50))    95% Adjusted Gamma UCL (use when n<50)

Lognormal GOF Test

Shapiro Wilk Test Statistic Shapiro Wilk Lognormal GOF Test

5% Shapiro Wilk Critical Value Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic Lilliefors Lognormal GOF Test

5% Lilliefors Critical Value Data appear Lognormal at 5% Significance Level

Data appear Lognormal at 5% Significance Level

Lognormal Statistics

Minimum of Logged Data Mean of logged Data

Maximum of Logged Data SD of logged Data

Assuming Lognormal Distribution

   95% H-UCL    90% Chebyshev (MVUE) UCL

   95% Chebyshev (MVUE) UCL  97.5% Chebyshev (MVUE) UCL

   99% Chebyshev (MVUE) UCL

Nonparametric Distribution Free UCL Statistics

Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

   95% CLT UCL    95% Jackknife UCL

   95% Standard Bootstrap UCL    95% Bootstrap-t UCL

   95% Hall's Bootstrap UCL    95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL

   90% Chebyshev(Mean, Sd) UCL    95% Chebyshev(Mean, Sd) UCL

 97.5% Chebyshev(Mean, Sd) UCL    99% Chebyshev(Mean, Sd) UCL

Suggested UCL to Use

95% H-UCL

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

It is therefore recommended to avoid the use of H-statistic based 95% UCLs.

Use of nonparametric methods are preferred to compute UCL95 for skewed data sets which do not follow a gamma distribution.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

For additional insight the user may want to consult a statistician.

ProUCL computes and outputs H-statistic based UCLs for historical reasons only.

H-statistic often results in unstable (both high and low) values of UCL95 as shown in examples in the Technical Guide.
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     33      30

     11      22

     10      20

     0.0143      0.036

      7.2       0.69

      4.593      66.67%

      1.071       2.143

      0.29       2.001

      2.812       8.172

    -1.372       1.819

      0.547

      0.85

      0.403

      0.267

      0.376       0.234

      1.279       0.787

      0.772       0.808

      0.76       2.934

      1.077       1.395

      1.836       2.701

      0.616

      0.791

      0.251

      0.271

      0.448       0.387

      2.388       2.769

      9.865       8.508

      1.071       1.722

     0.0864       5.706

      1.491       1.384

      1.439       1.55

UCL Statistics for Data Sets with Non-Detects

User Selected Options

Date/Time of Computation   2/5/2015 11:15:31 AM

From File   ProUCLinput_SD_0-10.xls

Full Precision   OFF

Confidence Coefficient   95%

Number of Bootstrap Operations   2000

Acenaphthene

General Statistics

Total Number of Observations Number of Distinct Observations

Number of Detects Number of Non-Detects

Number of Distinct Detects Number of Distinct Non-Detects

Minimum Detect Minimum Non-Detect

Maximum Detect Maximum Non-Detect

Variance Detects Percent Non-Detects

Mean Detects SD Detects

Median Detects CV Detects

Skewness Detects Kurtosis Detects

Mean of Logged Detects SD of Logged Detects

Normal GOF Test on Detects Only

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Detected Data Not Normal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Detected Data Not Normal at 5% Significance Level

Detected Data Not Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs

Mean Standard Error of Mean

SD    95% KM (BCA) UCL

95% KM (t) UCL 95% KM (Percentile Bootstrap) UCL

   95% KM (z) UCL    95% KM Bootstrap t UCL

90% KM Chebyshev UCL 95% KM Chebyshev UCL

97.5% KM Chebyshev UCL 99% KM Chebyshev UCL

Gamma GOF Tests on Detected Observations Only

A-D Test Statistic Anderson-Darling GOF Test

5% A-D Critical Value Detected data appear Gamma Distributed at 5% Significance Level

K-S Test Statistic Kolmogrov-Smirnoff GOF

5% K-S Critical Value Detected data appear Gamma Distributed at 5% Significance Level

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Gamma Kaplan-Meier (KM) Statistics

k hat (KM) nu hat (KM)

Approximate Chi Square Value (5.71, α) Adjusted Chi Square Value (5.71, β)

95% Gamma Approximate KM-UCL (use when n>=50) 95% Gamma Adjusted KM-UCL (use when n<50)
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     0.01       0.364

      7.2      0.01

      1.301       3.579

      0.278       0.273

      1.31       1.334

     18.32      17.99

      0.364       0.697

     0.0419

      9.382       9.062

      0.697       0.722

      0.978

      0.85

      0.133

      0.267

      0.364     -3.607

      1.301       1.953

      0.748       0.781

      1.01       2.898

      0.674

    -3.159       0.503

      1.703       3.399

      0.327

      0.411     -2.58

      1.291       1.623

      0.792       0.725

      0.772       0.722

      1.55

Gamma (KM) may not be used when k hat (KM) is < 0.1

Gamma ROS Statistics using Imputed  Non-Detects

GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1

For such situations, GROS method tends to yield inflated values of UCLs and BTVs

For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates

Minimum Mean

Maximum Median

SD CV

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Adjusted Level of Significance (β)

Approximate Chi Square Value (17.99, α) Adjusted Chi Square Value (17.99, β)

95% Gamma Approximate UCL (use when n>=50) 95% Gamma Adjusted UCL (use when n<50)

Lognormal GOF Test on Detected Observations Only

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Detected Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Detected Data appear Lognormal at 5% Significance Level

Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects

Mean in Original Scale Mean in Log Scale

SD in Original Scale SD in Log Scale

   95% t UCL (assumes normality of ROS data)    95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL    95% Bootstrap t UCL

   95% H-UCL (Log ROS)

UCLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distributed

KM Mean (logged)    95% H-UCL (KM -Log)

KM SD (logged)    95% Critical H Value (KM-Log)

KM Standard Error of Mean (logged)

DL/2 Statistics

DL/2 Normal DL/2 Log-Transformed

Mean in Original Scale Mean in Log Scale

SD in Original Scale SD in Log Scale

   95% t UCL (Assumes normality)    95% H-Stat UCL

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics

Detected Data appear Gamma Distributed at 5% Significance Level

Suggested UCL to Use

95% KM (t) UCL 95% GROS Adjusted Gamma UCL

95% Adjusted Gamma KM-UCL

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.
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     23      22

      9      14

      9      13

    0.00227     0.00543

     0.031      0.08

1.0231E-4      60.87%

    0.00949      0.0101

    0.00548       1.065

      1.605       1.693

    -5.099       0.967

      0.755

      0.829

      0.297

      0.295

    0.00582     0.00168

    0.00712     0.00877

    0.00871     0.00854

    0.00859      0.0132

     0.0109      0.0132

     0.0163      0.0226

      0.599

      0.739

      0.232

      0.285

      1.271       0.921

    0.00747      0.0103

     22.88      16.59

    0.00949     0.00989

      0.669      30.78

     19.11      18.44

    0.00938     0.00972

    0.00227     0.0098

     0.031      0.01

Acetone

General Statistics

Total Number of Observations Number of Distinct Observations

Number of Detects Number of Non-Detects

Number of Distinct Detects Number of Distinct Non-Detects

Minimum Detect Minimum Non-Detect

Maximum Detect Maximum Non-Detect

Variance Detects Percent Non-Detects

Mean Detects SD Detects

Median Detects CV Detects

Skewness Detects Kurtosis Detects

Mean of Logged Detects SD of Logged Detects

Normal GOF Test on Detects Only

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Detected Data Not Normal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Detected Data Not Normal at 5% Significance Level

Detected Data Not Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs

Mean Standard Error of Mean

SD    95% KM (BCA) UCL

95% KM (t) UCL 95% KM (Percentile Bootstrap) UCL

   95% KM (z) UCL    95% KM Bootstrap t UCL

90% KM Chebyshev UCL 95% KM Chebyshev UCL

97.5% KM Chebyshev UCL 99% KM Chebyshev UCL

Gamma GOF Tests on Detected Observations Only

A-D Test Statistic Anderson-Darling GOF Test

5% A-D Critical Value Detected data appear Gamma Distributed at 5% Significance Level

K-S Test Statistic Kolmogrov-Smirnoff GOF

5% K-S Critical Value Detected data appear Gamma Distributed at 5% Significance Level

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Gamma Kaplan-Meier (KM) Statistics

k hat (KM) nu hat (KM)

Approximate Chi Square Value (30.78, α) Adjusted Chi Square Value (30.78, β)

95% Gamma Approximate KM-UCL (use when n>=50) 95% Gamma Adjusted KM-UCL (use when n<50)

Gamma ROS Statistics using Imputed  Non-Detects

GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1

For such situations, GROS method tends to yield inflated values of UCLs and BTVs

For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates

Minimum Mean

Maximum Median



166

167

168

169

170

171

172

173

174

175

176

177

178

179

180

181

182

183

184

185

186

187

188

189

190

191

192

193

194

195

196

197

198

199

200

201

202

203

204

205

206

207

208

209

210

211

212

213

214

215

216

217

218

219

220

A B C D E F G H I J K L
    0.0061       0.623

      3.04       2.672

    0.00322     0.00367

   139.8    122.9

    0.0098     0.006

     0.0389

     98.31      96.72

     0.0123      0.0125

      0.888

      0.829

      0.222

      0.295

    0.00569     -5.493

    0.00686       0.679

    0.00814     0.00815

    0.00918      0.0147

    0.00707

    -5.53     0.00741

      0.741       2.212

      0.188

    0.00823     -5.288

     0.0102       0.903

     0.0119      0.0121

    0.00871      0.0125

    0.00972

     33      32

      0

  1150   5246

 16500   4580

SD CV

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Adjusted Level of Significance (β)

Approximate Chi Square Value (122.92, α) Adjusted Chi Square Value (122.92, β)

95% Gamma Approximate UCL (use when n>=50) 95% Gamma Adjusted UCL (use when n<50)

Lognormal GOF Test on Detected Observations Only

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Detected Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Detected Data appear Lognormal at 5% Significance Level

Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects

Mean in Original Scale Mean in Log Scale

SD in Original Scale SD in Log Scale

   95% t UCL (assumes normality of ROS data)    95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL    95% Bootstrap t UCL

   95% H-UCL (Log ROS)

UCLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distributed

KM Mean (logged)    95% H-UCL (KM -Log)

KM SD (logged)    95% Critical H Value (KM-Log)

KM Standard Error of Mean (logged)

DL/2 Statistics

DL/2 Normal DL/2 Log-Transformed

Mean in Original Scale Mean in Log Scale

SD in Original Scale SD in Log Scale

   95% t UCL (Assumes normality)    95% H-Stat UCL

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics

Detected Data appear Gamma Distributed at 5% Significance Level

Suggested UCL to Use

95% KM (t) UCL 95% GROS Adjusted Gamma UCL

95% Adjusted Gamma KM-UCL

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

Aluminum

General Statistics

Total Number of Observations Number of Distinct Observations

Number of Missing Observations

Minimum Mean

Maximum Median
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  3248    565.3

      0.619       1.414

      0.887

      0.931

      0.133

      0.154

  6204   6325

  6227

      0.334

      0.753

      0.107

      0.154

      2.981       2.73

  1760   1922

   196.7    180.2

  5246   3175

   150.1

     0.0419    148.7

  6296   6356

      0.981

      0.931

      0.123

      0.154

      7.048       8.388

      9.711       0.614

  6617   7075

  7892   9026

 11253

  6176   6204

  6167   6351

SD Std. Error of Mean

Coefficient of Variation Skewness

Normal GOF Test

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Data Not Normal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Data appear Normal at 5% Significance Level

Data appear Approximate Normal at 5% Significance Level

Assuming Normal Distribution

   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL    95% Adjusted-CLT UCL (Chen-1995)

   95% Modified-t UCL (Johnson-1978)

Gamma GOF Test

A-D Test Statistic Anderson-Darling Gamma GOF Test

5% A-D Critical Value Detected data appear Gamma Distributed at 5% Significance Level

K-S Test Statistic Kolmogrov-Smirnoff Gamma GOF Test

5% K-S Critical Value Detected data appear Gamma Distributed at 5% Significance Level

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Approximate Chi Square Value (0.05)

Adjusted Level of Significance Adjusted Chi Square Value

Assuming Gamma Distribution

   95% Approximate Gamma UCL (use when n>=50))    95% Adjusted Gamma UCL (use when n<50)

Lognormal GOF Test

Shapiro Wilk Test Statistic Shapiro Wilk Lognormal GOF Test

5% Shapiro Wilk Critical Value Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic Lilliefors Lognormal GOF Test

5% Lilliefors Critical Value Data appear Lognormal at 5% Significance Level

Data appear Lognormal at 5% Significance Level

Lognormal Statistics

Minimum of Logged Data Mean of logged Data

Maximum of Logged Data SD of logged Data

Assuming Lognormal Distribution

   95% H-UCL    90% Chebyshev (MVUE) UCL

   95% Chebyshev (MVUE) UCL  97.5% Chebyshev (MVUE) UCL

   99% Chebyshev (MVUE) UCL

Nonparametric Distribution Free UCL Statistics

Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

   95% CLT UCL    95% Jackknife UCL

   95% Standard Bootstrap UCL    95% Bootstrap-t UCL



276

277

278

279

280

281

282

283

284

285

286

287

288

289

290

291

292

293

294

295

296

297

298

299

300

301

302

303

304

305

306

307

308

309

310

311

312

313

314

315

316

317

318

319

320

321

322

323

324

325

326

327

328

329

330

A B C D E F G H I J K L
  6483   6214

  6345

  6942   7711

  8777  10871

  6204

     33      12

      6      27

      6       6

     0.093      0.075

      1.53       0.5

      0.338      81.82%

      0.514       0.581

      0.244       1.13

      1.356       0.913

    -1.249       1.2

      0.802

      0.788

      0.27

      0.362

      0.169      0.0562

      0.284       0.277

      0.264       0.265

      0.261       0.333

      0.337       0.414

      0.52       0.728

      0.473

      0.715

      0.281

      0.341

      0.99       0.606

      0.52       0.849

     11.88       7.274

      0.514       0.661

   95% Hall's Bootstrap UCL    95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL

   90% Chebyshev(Mean, Sd) UCL    95% Chebyshev(Mean, Sd) UCL

 97.5% Chebyshev(Mean, Sd) UCL    99% Chebyshev(Mean, Sd) UCL

Suggested UCL to Use

95% Student's-t UCL

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

For additional insight the user may want to consult a statistician.

Amino-4,6-dinitrotoluene[2-]

General Statistics

Total Number of Observations Number of Distinct Observations

Number of Detects Number of Non-Detects

Number of Distinct Detects Number of Distinct Non-Detects

Minimum Detect Minimum Non-Detect

Maximum Detect Maximum Non-Detect

Variance Detects Percent Non-Detects

Mean Detects SD Detects

Median Detects CV Detects

Skewness Detects Kurtosis Detects

Mean of Logged Detects SD of Logged Detects

Normal GOF Test on Detects Only

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Detected Data appear Normal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Detected Data appear Normal at 5% Significance Level

Detected Data appear Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs

Mean Standard Error of Mean

SD    95% KM (BCA) UCL

95% KM (t) UCL 95% KM (Percentile Bootstrap) UCL

   95% KM (z) UCL    95% KM Bootstrap t UCL

90% KM Chebyshev UCL 95% KM Chebyshev UCL

97.5% KM Chebyshev UCL 99% KM Chebyshev UCL

Gamma GOF Tests on Detected Observations Only

A-D Test Statistic Anderson-Darling GOF Test

5% A-D Critical Value Detected data appear Gamma Distributed at 5% Significance Level

K-S Test Statistic Kolmogrov-Smirnoff GOF

5% K-S Critical Value Detected data appear Gamma Distributed at 5% Significance Level

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)



331

332

333

334

335

336

337

338

339

340

341

342

343

344

345

346

347

348

349

350

351

352

353

354

355

356

357

358

359

360

361

362

363

364

365

366

367

368

369

370

371

372

373

374

375

376

377

378

379

380

381

382

383

384

385

A B C D E F G H I J K L

      0.354      23.34

     13.35      12.96

      0.295       0.304

     0.01       0.124

      1.53      0.01

      0.308       2.485

      0.403       0.386

      0.307       0.32

     26.59      25.5

      0.124       0.199

     0.0419

     15      14.58

      0.211       0.217

      0.873

      0.788

      0.253

      0.362

      0.124     -3.721

      0.302       1.806

      0.213       0.216

      0.246       0.412

      0.385

    -2.252       0.182

      0.732       2.145

      0.163

      0.234     -1.93

      0.282       1.013

      0.317       0.376

      0.264       0.265

Gamma Kaplan-Meier (KM) Statistics

k hat (KM) nu hat (KM)

Approximate Chi Square Value (23.34, α) Adjusted Chi Square Value (23.34, β)

   95% Gamma Approximate KM-UCL (use when n>=50)    95% Gamma Adjusted KM-UCL (use when n<50)

Gamma ROS Statistics using Imputed  Non-Detects

GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1

For such situations, GROS method tends to yield inflated values of UCLs and BTVs

For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates

Minimum Mean

Maximum Median

SD CV

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Adjusted Level of Significance (β)

Approximate Chi Square Value (25.50, α) Adjusted Chi Square Value (25.50, β)

   95% Gamma Approximate UCL (use when n>=50)    95% Gamma Adjusted UCL (use when n<50)

Lognormal GOF Test on Detected Observations Only

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Detected Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Detected Data appear Lognormal at 5% Significance Level

Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects

Mean in Original Scale Mean in Log Scale

SD in Original Scale SD in Log Scale

   95% t UCL (assumes normality of ROS data)    95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL    95% Bootstrap t UCL

   95% H-UCL (Log ROS)

UCLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distributed

KM Mean (logged)    95% H-UCL (KM -Log)

KM SD (logged)    95% Critical H Value (KM-Log)

KM Standard Error of Mean (logged)

DL/2 Statistics

DL/2 Normal DL/2 Log-Transformed

Mean in Original Scale Mean in Log Scale

SD in Original Scale SD in Log Scale

   95% t UCL (Assumes normality)    95% H-Stat UCL

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics

Detected Data appear Normal Distributed at 5% Significance Level

Suggested UCL to Use

95% KM (t) UCL 95% KM (Percentile Bootstrap) UCL

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.
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387
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399

400

401

402

403

404

405

406

407

408

409

410

411

412

413

414

415

416

417

418

419

420

421

422

423

424

425

426

427

428

429

430

431

432

433

434

435

436

437

438

439

440
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     33      31

     15      18

     15      16

    0.00835      0.036

     27       0.78

     47.4      54.55%

      2.383       6.885

      0.17       2.889

      3.737      14.2

    -1.507       2.274

      0.381

      0.881

      0.43

      0.229

      1.099       0.835

      4.635       2.713

      2.514       2.7

      2.473      14.77

      3.604       4.739

      6.315       9.409

      1.111

      0.84

      0.239

      0.24

      0.292       0.278

      8.172       8.58

      8.748       8.332

      2.383       4.522

     0.0562       3.708

      0.61       0.552

      6.68       7.381

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

Anthracene

General Statistics

Total Number of Observations Number of Distinct Observations

Number of Detects Number of Non-Detects

Number of Distinct Detects Number of Distinct Non-Detects

Minimum Detect Minimum Non-Detect

Maximum Detect Maximum Non-Detect

Variance Detects Percent Non-Detects

Mean Detects SD Detects

Median Detects CV Detects

Skewness Detects Kurtosis Detects

Mean of Logged Detects SD of Logged Detects

Normal GOF Test on Detects Only

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Detected Data Not Normal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Detected Data Not Normal at 5% Significance Level

Detected Data Not Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs

Mean Standard Error of Mean

SD    95% KM (BCA) UCL

95% KM (t) UCL 95% KM (Percentile Bootstrap) UCL

   95% KM (z) UCL    95% KM Bootstrap t UCL

90% KM Chebyshev UCL 95% KM Chebyshev UCL

97.5% KM Chebyshev UCL 99% KM Chebyshev UCL

Gamma GOF Tests on Detected Observations Only

A-D Test Statistic Anderson-Darling GOF Test

5% A-D Critical Value Detected Data Not Gamma Distributed at 5% Significance Level

K-S Test Statistic Kolmogrov-Smirnoff GOF

5% K-S Critical Value Detected data appear Gamma Distributed at 5% Significance Level

Detected data follow Appr. Gamma Distribution at 5% Significance Level

Gamma Statistics on Detected Data Only

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Gamma Kaplan-Meier (KM) Statistics

k hat (KM) nu hat (KM)

Approximate Chi Square Value (3.71, α) Adjusted Chi Square Value (3.71, β)

95% Gamma Approximate KM-UCL (use when n>=50) 95% Gamma Adjusted KM-UCL (use when n<50)

Gamma (KM) may not be used when k hat (KM) is < 0.1

Gamma ROS Statistics using Imputed  Non-Detects

GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1

For such situations, GROS method tends to yield inflated values of UCLs and BTVs
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442

443

444

445

446

447

448

449

450

451

452

453

454

455

456

457

458

459

460

461

462

463

464

465

466

467

468

469

470

471

472

473

474

475

476

477

478

479

480

481

482

483

484

485

486

487

488

489

490

491

492

493

494

495
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    0.00835       1.089

     27      0.01

      4.709       4.326

      0.221       0.221

      4.931       4.928

     14.57      14.58

      1.089       2.316

     0.0419

      6.97       6.699

      2.277       2.369

      0.967

      0.881

      0.118

      0.229

      1.094     -2.91

      4.708       2.024

      2.482       2.676

      3.693      15.11

      1.698

    -2.851       1.692

      2.005       3.858

      0.4

      1.132     -2.392

      4.7       1.917

      2.517       2.026

      2.514       2.369

      7.381

     33      31

For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates

Minimum Mean

Maximum Median

SD CV

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Adjusted Level of Significance (β)

Approximate Chi Square Value (14.58, α) Adjusted Chi Square Value (14.58, β)

95% Gamma Approximate UCL (use when n>=50) 95% Gamma Adjusted UCL (use when n<50)

Lognormal GOF Test on Detected Observations Only

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Detected Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Detected Data appear Lognormal at 5% Significance Level

Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects

Mean in Original Scale Mean in Log Scale

SD in Original Scale SD in Log Scale

   95% t UCL (assumes normality of ROS data)    95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL    95% Bootstrap t UCL

   95% H-UCL (Log ROS)

UCLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distributed

KM Mean (logged)    95% H-UCL (KM -Log)

KM SD (logged)    95% Critical H Value (KM-Log)

KM Standard Error of Mean (logged)

DL/2 Statistics

DL/2 Normal DL/2 Log-Transformed

Mean in Original Scale Mean in Log Scale

SD in Original Scale SD in Log Scale

   95% t UCL (Assumes normality)    95% H-Stat UCL

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics

Detected Data appear Approximate Gamma Distributed at 5% Significance Level

Suggested UCL to Use

95% KM (t) UCL 95% GROS Adjusted Gamma UCL

95% Adjusted Gamma KM-UCL

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

Arsenic

General Statistics

Total Number of Observations Number of Distinct Observations
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497

498

499

500

501

502

503

504

505

506

507

508

509

510

511

512

513

514

515

516

517

518

519

520

521

522

523

524

525

526

527

528

529

530

531

532

533

534

535

536

537

538

539

540

541

542

543

544

545

546

547

548

549

550
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      0

      0.385       2.344

      9.6       1.88

      1.807       0.315

      0.771       2.419

      0.765

      0.931

      0.212

      0.154

      2.877       3.003

      2.899

      0.683

      0.757

      0.133

      0.155

      2.443       2.241

      0.959       1.046

   161.2    147.9

      2.344       1.566

   120.8

     0.0419    119.6

      2.87       2.9

      0.978

      0.931

      0.145

      0.154

    -0.955       0.633

      2.262       0.663

      2.995       3.197

      3.591       4.136

      5.209

Number of Missing Observations

Minimum Mean

Maximum Median

SD Std. Error of Mean

Coefficient of Variation Skewness

Normal GOF Test

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Data Not Normal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Data Not Normal at 5% Significance Level

Data Not Normal at 5% Significance Level

Assuming Normal Distribution

   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL    95% Adjusted-CLT UCL (Chen-1995)

   95% Modified-t UCL (Johnson-1978)

Gamma GOF Test

A-D Test Statistic Anderson-Darling Gamma GOF Test

5% A-D Critical Value Detected data appear Gamma Distributed at 5% Significance Level

K-S Test Statistic Kolmogrov-Smirnoff Gamma GOF Test

5% K-S Critical Value Detected data appear Gamma Distributed at 5% Significance Level

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Approximate Chi Square Value (0.05)

Adjusted Level of Significance Adjusted Chi Square Value

Assuming Gamma Distribution

   95% Approximate Gamma UCL (use when n>=50)    95% Adjusted Gamma UCL (use when n<50)

Lognormal GOF Test

Shapiro Wilk Test Statistic Shapiro Wilk Lognormal GOF Test

5% Shapiro Wilk Critical Value Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic Lilliefors Lognormal GOF Test

5% Lilliefors Critical Value Data appear Lognormal at 5% Significance Level

Data appear Lognormal at 5% Significance Level

Lognormal Statistics

Minimum of Logged Data Mean of logged Data

Maximum of Logged Data SD of logged Data

Assuming Lognormal Distribution

   95% H-UCL    90% Chebyshev (MVUE) UCL

   95% Chebyshev (MVUE) UCL  97.5% Chebyshev (MVUE) UCL

   99% Chebyshev (MVUE) UCL

Nonparametric Distribution Free UCL Statistics

Data appear to follow a Discernible Distribution at 5% Significance Level
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555
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558

559

560
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564

565

566

567

568

569

570

571

572

573

574

575

576

577

578

579

580

581

582

583

584

585

586

587

588

589

590

591

592

593

594

595

596

597

598

599

600

601

602

603

604

605
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      2.862       2.877

      2.853       3.121

      3.442       2.882

      3

      3.288       3.715

      4.309       5.474

      2.9

     33      32

      0

     19.9    198.8

  1870      90.4

   341.2      59.39

      1.716       4.113

      0.481

      0.931

      0.351

      0.154

   299.4    341.9

   306.5

      2.054

      0.777

      0.228

      0.158

      0.97       0.902

   205    220.4

     64.01      59.53

   198.8    209.3

     42.79

     0.0419      42.06

Nonparametric Distribution Free UCLs

   95% CLT UCL    95% Jackknife UCL

   95% Standard Bootstrap UCL    95% Bootstrap-t UCL

   95% Hall's Bootstrap UCL    95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL

   90% Chebyshev(Mean, Sd) UCL    95% Chebyshev(Mean, Sd) UCL

 97.5% Chebyshev(Mean, Sd) UCL    99% Chebyshev(Mean, Sd) UCL

Suggested UCL to Use

95% Adjusted Gamma UCL

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

For additional insight the user may want to consult a statistician.

Barium

General Statistics

Total Number of Observations Number of Distinct Observations

Number of Missing Observations

Minimum Mean

Maximum Median

SD Std. Error of Mean

Coefficient of Variation Skewness

Normal GOF Test

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Data Not Normal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Data Not Normal at 5% Significance Level

Data Not Normal at 5% Significance Level

Assuming Normal Distribution

   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL    95% Adjusted-CLT UCL (Chen-1995)

   95% Modified-t UCL (Johnson-1978)

Gamma GOF Test

A-D Test Statistic Anderson-Darling Gamma GOF Test

5% A-D Critical Value Data Not Gamma Distributed at 5% Significance Level

K-S Test Statistic Kolmogrov-Smirnoff Gamma GOF Test

5% K-S Critical Value Data Not Gamma Distributed at 5% Significance Level

Data Not Gamma Distributed at 5% Significance Level

Gamma Statistics

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Approximate Chi Square Value (0.05)

Adjusted Level of Significance Adjusted Chi Square Value

Assuming Gamma Distribution
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612

613

614

615

616

617

618

619

620

621

622

623

624

625

626

627

628

629

630

631

632

633

634

635

636

637

638

639

640

641

642

643

644

645

646

647

648

649

650

651

652

653

654

655

656

657

658

659

660
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   276.6    281.4

      0.945

      0.931

      0.153

      0.154

      2.991       4.695

      7.534       0.97

   264.5    271.4

   316.5    379.3

   502.4

   296.5    299.4

   296.3    458.6

   745.1    305.7

   371.7

   377    457.7

   569.7    789.7

   264.5

     33      31

     19      14

     19      12

     0.0199      0.036

     31       0.43

     50.39      42.42%

      2.599       7.098

      0.24       2.731

      3.959      16.34

    -1.077       2.025

   95% Approximate Gamma UCL (use when n>=50))    95% Adjusted Gamma UCL (use when n<50)

Lognormal GOF Test

Shapiro Wilk Test Statistic Shapiro Wilk Lognormal GOF Test

5% Shapiro Wilk Critical Value Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic Lilliefors Lognormal GOF Test

5% Lilliefors Critical Value Data appear Lognormal at 5% Significance Level

Data appear Lognormal at 5% Significance Level

Lognormal Statistics

Minimum of Logged Data Mean of logged Data

Maximum of Logged Data SD of logged Data

Assuming Lognormal Distribution

   95% H-UCL    90% Chebyshev (MVUE) UCL

   95% Chebyshev (MVUE) UCL  97.5% Chebyshev (MVUE) UCL

   99% Chebyshev (MVUE) UCL

Nonparametric Distribution Free UCL Statistics

Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

   95% CLT UCL    95% Jackknife UCL

   95% Standard Bootstrap UCL    95% Bootstrap-t UCL

   95% Hall's Bootstrap UCL    95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL

   90% Chebyshev(Mean, Sd) UCL    95% Chebyshev(Mean, Sd) UCL

 97.5% Chebyshev(Mean, Sd) UCL    99% Chebyshev(Mean, Sd) UCL

Suggested UCL to Use

95% H-UCL

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

For additional insight the user may want to consult a statistician.

ProUCL computes and outputs H-statistic based UCLs for historical reasons only.

H-statistic often results in unstable (both high and low) values of UCL95 as shown in examples in the Technical Guide.

It is therefore recommended to avoid the use of H-statistic based 95% UCLs.

Use of nonparametric methods are preferred to compute UCL95 for skewed data sets which do not follow a gamma distribution.

Benzo(a)anthracene

General Statistics

Total Number of Observations Number of Distinct Observations

Number of Detects Number of Non-Detects

Number of Distinct Detects Number of Distinct Non-Detects

Minimum Detect Minimum Non-Detect

Maximum Detect Maximum Non-Detect

Variance Detects Percent Non-Detects

Mean Detects SD Detects

Median Detects CV Detects

Skewness Detects Kurtosis Detects

Mean of Logged Detects SD of Logged Detects
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      0.401

      0.901

      0.358

      0.203

      1.512       0.965

      5.393       3.46

      3.146       3.339

      3.098      10.67

      4.406       5.716

      7.536      11.11

      1.351

      0.836

      0.21

      0.214

      0.333       0.316

      7.793       8.226

     12.67      12

      2.599       4.624

     0.0786       5.186

      1.239       1.144

      6.328       6.853

     0.01       1.501

     31      0.0331

      5.48       3.652

      0.24       0.238

      6.254       6.296

     15.84      15.73

      1.501       3.074

     0.0419

      7.772       7.484

      3.037       3.154

      0.954

      0.901

      0.148

Normal GOF Test on Detects Only

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Detected Data Not Normal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Detected Data Not Normal at 5% Significance Level

Detected Data Not Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs

Mean Standard Error of Mean

SD 95% KM (BCA) UCL

   95% KM (t) UCL    95% KM (Percentile Bootstrap) UCL

   95% KM (z) UCL    95% KM Bootstrap t UCL

90% KM Chebyshev UCL 95% KM Chebyshev UCL

97.5% KM Chebyshev UCL 99% KM Chebyshev UCL

Gamma GOF Tests on Detected Observations Only

A-D Test Statistic Anderson-Darling GOF Test

5% A-D Critical Value Detected Data Not Gamma Distributed at 5% Significance Level

K-S Test Statistic Kolmogrov-Smirnoff GOF

5% K-S Critical Value Detected data appear Gamma Distributed at 5% Significance Level

Detected data follow Appr. Gamma Distribution at 5% Significance Level

Gamma Statistics on Detected Data Only

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Gamma Kaplan-Meier (KM) Statistics

k hat (KM) nu hat (KM)

Approximate Chi Square Value (5.19, α) Adjusted Chi Square Value (5.19, β)

95% Gamma Approximate KM-UCL (use when n>=50) 95% Gamma Adjusted KM-UCL (use when n<50)

Gamma (KM) may not be used when k hat (KM) is < 0.1

Gamma ROS Statistics using Imputed  Non-Detects

GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1

For such situations, GROS method tends to yield inflated values of UCLs and BTVs

For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates

Minimum Mean

Maximum Median

SD CV

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Adjusted Level of Significance (β)

Approximate Chi Square Value (15.73, α) Adjusted Chi Square Value (15.73, β)

95% Gamma Approximate UCL (use when n>=50) 95% Gamma Adjusted UCL (use when n<50)

Lognormal GOF Test on Detected Observations Only

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Detected Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test
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      0.203

      1.506     -2.285

      5.478       2.119

      3.122       3.295

      4.393      10.3

      4.352

    -2.093       2.864

      1.932       3.745

      0.353

      1.526     -2.016

      5.473       2.005

      3.14       3.903

      3.46       3.154

      6.853

     33      31

     18      15

     18      13

     0.038      0.036

     31       0.39

     53.38      45.45%

      2.801       7.306

      0.35       2.609

      3.79      15.03

    -0.902       1.963

      0.421

      0.897

      0.361

      0.209

5% Lilliefors Critical Value Detected Data appear Lognormal at 5% Significance Level

Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects

Mean in Original Scale Mean in Log Scale

SD in Original Scale SD in Log Scale

   95% t UCL (assumes normality of ROS data)    95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL    95% Bootstrap t UCL

   95% H-UCL (Log ROS)

UCLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distributed

KM Mean (logged)    95% H-UCL (KM -Log)

KM SD (logged)    95% Critical H Value (KM-Log)

KM Standard Error of Mean (logged)

DL/2 Statistics

DL/2 Normal DL/2 Log-Transformed

Mean in Original Scale Mean in Log Scale

SD in Original Scale SD in Log Scale

   95% t UCL (Assumes normality)    95% H-Stat UCL

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics

Detected Data appear Approximate Gamma Distributed at 5% Significance Level

Suggested UCL to Use

95% KM (BCA) UCL 95% GROS Adjusted Gamma UCL

95% Adjusted Gamma KM-UCL

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

Benzo(a)pyrene

General Statistics

Total Number of Observations Number of Distinct Observations

Number of Detects Number of Non-Detects

Number of Distinct Detects Number of Distinct Non-Detects

Minimum Detect Minimum Non-Detect

Maximum Detect Maximum Non-Detect

Variance Detects Percent Non-Detects

Mean Detects SD Detects

Median Detects CV Detects

Skewness Detects Kurtosis Detects

Mean of Logged Detects SD of Logged Detects

Normal GOF Test on Detects Only

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Detected Data Not Normal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Detected Data Not Normal at 5% Significance Level

Detected Data Not Normal at 5% Significance Level
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      1.547       0.971

      5.421       3.451

      3.192       3.242

      3.144      10.75

      4.46       5.779

      7.611      11.21

      1.36

      0.832

      0.223

      0.219

      0.348       0.327

      8.039       8.555

     12.54      11.78

      2.801       4.895

     0.0814       5.374

      1.329       1.229

      6.256       6.762

     0.01       1.532

     31      0.0462

      5.509       3.596

      0.238       0.236

      6.444       6.483

     15.69      15.6

      1.532       3.152

     0.0419

      7.68       7.393

      3.112       3.232

      0.924

      0.897

      0.182

      0.209

      1.531     -2.893

      5.509       2.7

      3.156       3.333

      4.393      10.39

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs

Mean Standard Error of Mean

SD    95% KM (BCA) UCL

   95% KM (t) UCL    95% KM (Percentile Bootstrap) UCL

   95% KM (z) UCL    95% KM Bootstrap t UCL

90% KM Chebyshev UCL 95% KM Chebyshev UCL

97.5% KM Chebyshev UCL 99% KM Chebyshev UCL

Gamma GOF Tests on Detected Observations Only

A-D Test Statistic Anderson-Darling GOF Test

5% A-D Critical Value Detected Data Not Gamma Distributed at 5% Significance Level

K-S Test Statistic Kolmogrov-Smirnoff GOF

5% K-S Critical Value Detected Data Not Gamma Distributed at 5% Significance Level

Detected Data Not Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Gamma Kaplan-Meier (KM) Statistics

k hat (KM) nu hat (KM)

Approximate Chi Square Value (5.37, α) Adjusted Chi Square Value (5.37, β)

   95% Gamma Approximate KM-UCL (use when n>=50)    95% Gamma Adjusted KM-UCL (use when n<50)

Gamma (KM) may not be used when k hat (KM) is < 0.1

Gamma ROS Statistics using Imputed  Non-Detects

GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1

For such situations, GROS method tends to yield inflated values of UCLs and BTVs

For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates

Minimum Mean

Maximum Median

SD CV

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Adjusted Level of Significance (β)

Approximate Chi Square Value (15.60, α) Adjusted Chi Square Value (15.60, β)

   95% Gamma Approximate UCL (use when n>=50)    95% Gamma Adjusted UCL (use when n<50)

Lognormal GOF Test on Detected Observations Only

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Detected Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Detected Data appear Lognormal at 5% Significance Level

Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects

Mean in Original Scale Mean in Log Scale

SD in Original Scale SD in Log Scale

   95% t UCL (assumes normality of ROS data)    95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL    95% Bootstrap t UCL
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     22.61

    -1.959       2.44

      1.835       3.598

      0.33

      1.557     -2.012

      5.502       2.011

      3.179       3.997

     11.21

     33      29

     19      14

     17      12

     0.0196      0.036

     22       0.39

     26.8      42.42%

      2.358       5.177

      0.19       2.195

      3.41      12.63

    -0.822       1.909

      0.501

      0.901

      0.347

      0.203

      1.372       0.714

      3.992       2.768

      2.581       2.644

      2.546       4.743

      3.514       4.484

      5.831       8.476

   95% H-UCL (Log ROS)

UCLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distributed

KM Mean (logged)    95% H-UCL (KM -Log)

KM SD (logged)    95% Critical H Value (KM-Log)

KM Standard Error of Mean (logged)

DL/2 Statistics

DL/2 Normal DL/2 Log-Transformed

Mean in Original Scale Mean in Log Scale

SD in Original Scale SD in Log Scale

   95% t UCL (Assumes normality)    95% H-Stat UCL

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics

Detected Data appear Lognormal Distributed at 5% Significance Level

Suggested UCL to Use

99% KM (Chebyshev) UCL

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

Benzo(b)fluoranthene

General Statistics

Total Number of Observations Number of Distinct Observations

Number of Detects Number of Non-Detects

Number of Distinct Detects Number of Distinct Non-Detects

Minimum Detect Minimum Non-Detect

Maximum Detect Maximum Non-Detect

Variance Detects Percent Non-Detects

Mean Detects SD Detects

Median Detects CV Detects

Skewness Detects Kurtosis Detects

Mean of Logged Detects SD of Logged Detects

Normal GOF Test on Detects Only

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Detected Data Not Normal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Detected Data Not Normal at 5% Significance Level

Detected Data Not Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs

Mean Standard Error of Mean

SD    95% KM (BCA) UCL

   95% KM (t) UCL    95% KM (Percentile Bootstrap) UCL

   95% KM (z) UCL    95% KM Bootstrap t UCL

90% KM Chebyshev UCL 95% KM Chebyshev UCL

97.5% KM Chebyshev UCL 99% KM Chebyshev UCL

Gamma GOF Tests on Detected Observations Only
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      1.176

      0.824

      0.239

      0.213

      0.393       0.366

      6.003       6.445

     14.93      13.9

      2.358       3.899

      0.118       7.791

      2.615       2.462

      4.087       4.34

     0.01       1.362

     22      0.085

      4.058       2.979

      0.258       0.255

      5.274       5.342

     17.04      16.83

      1.362       2.697

     0.0419

      8.55       8.246

      2.681       2.78

      0.948

      0.901

      0.196

      0.203

      1.365     -2.326

      4.056       2.335

      2.561       2.615

      3.312       5.008

      9.086

    -2.045       4.292

      2.043       3.917

      0.371

      1.386     -1.872

A-D Test Statistic Anderson-Darling GOF Test

5% A-D Critical Value Detected Data Not Gamma Distributed at 5% Significance Level

K-S Test Statistic Kolmogrov-Smirnoff GOF

5% K-S Critical Value Detected Data Not Gamma Distributed at 5% Significance Level

Detected Data Not Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Gamma Kaplan-Meier (KM) Statistics

k hat (KM) nu hat (KM)

Approximate Chi Square Value (7.79, α) Adjusted Chi Square Value (7.79, β)

   95% Gamma Approximate KM-UCL (use when n>=50)    95% Gamma Adjusted KM-UCL (use when n<50)

Gamma ROS Statistics using Imputed  Non-Detects

GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1

For such situations, GROS method tends to yield inflated values of UCLs and BTVs

For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates

Minimum Mean

Maximum Median

SD CV

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Adjusted Level of Significance (β)

Approximate Chi Square Value (16.83, α) Adjusted Chi Square Value (16.83, β)

   95% Gamma Approximate UCL (use when n>=50)    95% Gamma Adjusted UCL (use when n<50)

Lognormal GOF Test on Detected Observations Only

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Detected Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Detected Data appear Lognormal at 5% Significance Level

Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects

Mean in Original Scale Mean in Log Scale

SD in Original Scale SD in Log Scale

   95% t UCL (assumes normality of ROS data)    95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL    95% Bootstrap t UCL

   95% H-UCL (Log ROS)

UCLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distributed

KM Mean (logged)    95% H-UCL (KM -Log)

KM SD (logged)    95% Critical H Value (KM-Log)

KM Standard Error of Mean (logged)

DL/2 Statistics

DL/2 Normal DL/2 Log-Transformed

Mean in Original Scale Mean in Log Scale
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      4.05       2.012

      2.58       4.612

      8.476

     33      29

     14      19

     14      16

     0.0239      0.036

     23       0.43

     37      57.58%

      2.463       6.083

      0.405       2.47

      3.419      12.09

    -1.01       2.044

      0.449

      0.874

      0.387

      0.237

      1.065       0.723

      4.002       2.489

      2.29       2.346

      2.254      10.39

      3.234       4.216

      5.58       8.259

      0.919

      0.822

      0.247

      0.246

      0.352       0.324

      7.004       7.603

      9.845       9.069

SD in Original Scale SD in Log Scale

   95% t UCL (Assumes normality)    95% H-Stat UCL

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics

Detected Data appear Lognormal Distributed at 5% Significance Level

Suggested UCL to Use

99% KM (Chebyshev) UCL

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

Benzo(g,h,i)perylene

General Statistics

Total Number of Observations Number of Distinct Observations

Number of Detects Number of Non-Detects

Number of Distinct Detects Number of Distinct Non-Detects

Minimum Detect Minimum Non-Detect

Maximum Detect Maximum Non-Detect

Variance Detects Percent Non-Detects

Mean Detects SD Detects

Median Detects CV Detects

Skewness Detects Kurtosis Detects

Mean of Logged Detects SD of Logged Detects

Normal GOF Test on Detects Only

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Detected Data Not Normal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Detected Data Not Normal at 5% Significance Level

Detected Data Not Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs

Mean Standard Error of Mean

SD    95% KM (BCA) UCL

   95% KM (t) UCL    95% KM (Percentile Bootstrap) UCL

   95% KM (z) UCL    95% KM Bootstrap t UCL

90% KM Chebyshev UCL 95% KM Chebyshev UCL

97.5% KM Chebyshev UCL 99% KM Chebyshev UCL

Gamma GOF Tests on Detected Observations Only

A-D Test Statistic Anderson-Darling GOF Test

5% A-D Critical Value Detected Data Not Gamma Distributed at 5% Significance Level

K-S Test Statistic Kolmogrov-Smirnoff GOF

5% K-S Critical Value Detected Data Not Gamma Distributed at 5% Significance Level

Detected Data Not Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)
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      2.463       4.327

     0.0708       4.673

      1.004       0.922

      4.955       5.399

     0.01       1.051

     23      0.01

      4.068       3.872

      0.23       0.229

      4.567       4.581

     15.18      15.14

      1.051       2.194

     0.0419

      7.356       7.077

      2.161       2.247

      0.953

      0.874

      0.127

      0.237

      1.055     -2.824

      4.067       2.094

      2.255       2.345

      3.165       9.768

      2.332

    -2.449       1.382

      1.808       3.557

      0.336

      1.092     -2.216

      4.058       1.878

      2.289       2.144

      8.259

MLE Mean (bias corrected) MLE Sd (bias corrected)

Gamma Kaplan-Meier (KM) Statistics

k hat (KM) nu hat (KM)

Approximate Chi Square Value (4.67, α) Adjusted Chi Square Value (4.67, β)

   95% Gamma Approximate KM-UCL (use when n>=50)    95% Gamma Adjusted KM-UCL (use when n<50)

Gamma (KM) may not be used when k hat (KM) is < 0.1

Gamma ROS Statistics using Imputed  Non-Detects

GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1

For such situations, GROS method tends to yield inflated values of UCLs and BTVs

For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates

Minimum Mean

Maximum Median

SD CV

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Adjusted Level of Significance (β)

Approximate Chi Square Value (15.14, α) Adjusted Chi Square Value (15.14, β)

   95% Gamma Approximate UCL (use when n>=50)    95% Gamma Adjusted UCL (use when n<50)

Lognormal GOF Test on Detected Observations Only

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Detected Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Detected Data appear Lognormal at 5% Significance Level

Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects

Mean in Original Scale Mean in Log Scale

SD in Original Scale SD in Log Scale

   95% t UCL (assumes normality of ROS data)    95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL    95% Bootstrap t UCL

   95% H-UCL (Log ROS)

UCLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distributed

KM Mean (logged)    95% H-UCL (KM -Log)

KM SD (logged)    95% Critical H Value (KM-Log)

KM Standard Error of Mean (logged)

DL/2 Statistics

DL/2 Normal DL/2 Log-Transformed

Mean in Original Scale Mean in Log Scale

SD in Original Scale SD in Log Scale

   95% t UCL (Assumes normality)    95% H-Stat UCL

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics

Detected Data appear Lognormal Distributed at 5% Significance Level

Suggested UCL to Use

99% KM (Chebyshev) UCL
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     33      28

     11      22

     11      19

     0.0279      0.036

     29       9.9

     73.96      66.67%

      3.182       8.6

      0.31       2.702

      3.266      10.75

    -1.164       2.186

      0.416

      0.85

      0.443

      0.267

      1.095       0.906

      4.96       2.846

      2.629       2.813

      2.585      16.94

      3.812       5.043

      6.751      10.11

      1.075

      0.821

      0.226

      0.276

      0.297       0.277

     10.7      11.49

      6.545       6.093

      3.182       6.047

     0.0487       3.215

      0.439       0.394

      8.019       8.93

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

Benzo(k)fluoranthene

General Statistics

Total Number of Observations Number of Distinct Observations

Number of Detects Number of Non-Detects

Number of Distinct Detects Number of Distinct Non-Detects

Minimum Detect Minimum Non-Detect

Maximum Detect Maximum Non-Detect

Variance Detects Percent Non-Detects

Mean Detects SD Detects

Median Detects CV Detects

Skewness Detects Kurtosis Detects

Mean of Logged Detects SD of Logged Detects

Normal GOF Test on Detects Only

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Detected Data Not Normal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Detected Data Not Normal at 5% Significance Level

Detected Data Not Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs

Mean Standard Error of Mean

SD    95% KM (BCA) UCL

95% KM (t) UCL 95% KM (Percentile Bootstrap) UCL

   95% KM (z) UCL    95% KM Bootstrap t UCL

90% KM Chebyshev UCL 95% KM Chebyshev UCL

97.5% KM Chebyshev UCL 99% KM Chebyshev UCL

Gamma GOF Tests on Detected Observations Only

A-D Test Statistic Anderson-Darling GOF Test

5% A-D Critical Value Detected Data Not Gamma Distributed at 5% Significance Level

K-S Test Statistic Kolmogrov-Smirnoff GOF

5% K-S Critical Value Detected data appear Gamma Distributed at 5% Significance Level

Detected data follow Appr. Gamma Distribution at 5% Significance Level

Gamma Statistics on Detected Data Only

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Gamma Kaplan-Meier (KM) Statistics

k hat (KM) nu hat (KM)

Approximate Chi Square Value (3.22, α) Adjusted Chi Square Value (3.22, β)

95% Gamma Approximate KM-UCL (use when n>=50) 95% Gamma Adjusted KM-UCL (use when n<50)

Gamma (KM) may not be used when k hat (KM) is < 0.1

Gamma ROS Statistics using Imputed  Non-Detects
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     0.01       1.067

     29      0.01

      5.042       4.723

      0.208       0.209

      5.14       5.108

     13.71      13.79

      1.067       2.335

     0.0419

      6.43       6.171

      2.29       2.386

      0.913

      0.85

      0.194

      0.267

      1.075     -3.06

      5.04       1.887

      2.561       2.797

      3.822      18.3

      0.949

    -2.604       0.727

      1.633       3.297

      0.314

      1.289     -2.183

      5.067       1.913

      2.784       2.467

      2.629       2.386

      8.93

GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1

For such situations, GROS method tends to yield inflated values of UCLs and BTVs

For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates

Minimum Mean

Maximum Median

SD CV

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Adjusted Level of Significance (β)

Approximate Chi Square Value (13.79, α) Adjusted Chi Square Value (13.79, β)

95% Gamma Approximate UCL (use when n>=50) 95% Gamma Adjusted UCL (use when n<50)

Lognormal GOF Test on Detected Observations Only

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Detected Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Detected Data appear Lognormal at 5% Significance Level

Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects

Mean in Original Scale Mean in Log Scale

SD in Original Scale SD in Log Scale

   95% t UCL (assumes normality of ROS data)    95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL    95% Bootstrap t UCL

   95% H-UCL (Log ROS)

UCLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distributed

KM Mean (logged)    95% H-UCL (KM -Log)

KM SD (logged)    95% Critical H Value (KM-Log)

KM Standard Error of Mean (logged)

DL/2 Statistics

DL/2 Normal DL/2 Log-Transformed

Mean in Original Scale Mean in Log Scale

SD in Original Scale SD in Log Scale

   95% t UCL (Assumes normality)    95% H-Stat UCL

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics

Detected Data appear Approximate Gamma Distributed at 5% Significance Level

Suggested UCL to Use

95% KM (t) UCL 95% GROS Adjusted Gamma UCL

95% Adjusted Gamma KM-UCL

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

Bis(2-ethylhexyl)phthalate
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     33      31

     12      21

     12      20

     0.042      0.072

      7.5       0.69

      5.476      63.64%

      1.317       2.34

      0.184       1.777

      2.114       4.114

    -1.199       1.775

      0.624

      0.859

      0.404

      0.256

      0.544       0.269

      1.474       1.05

      0.999       0.995

      0.986       1.758

      1.35       1.715

      2.222       3.217

      1.067

      0.797

      0.307

      0.261

      0.44       0.385

      2.995       3.418

     10.55       9.247

      1.317       2.121

      0.136       9.008

      3.332       3.156

      1.472       1.554

     0.01       0.485

      7.5      0.01

      1.513       3.118

      0.267       0.263

      1.817       1.846

General Statistics

Total Number of Observations Number of Distinct Observations

Number of Detects Number of Non-Detects

Number of Distinct Detects Number of Distinct Non-Detects

Minimum Detect Minimum Non-Detect

Maximum Detect Maximum Non-Detect

Variance Detects Percent Non-Detects

Mean Detects SD Detects

Median Detects CV Detects

Skewness Detects Kurtosis Detects

Mean of Logged Detects SD of Logged Detects

Normal GOF Test on Detects Only

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Detected Data Not Normal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Detected Data Not Normal at 5% Significance Level

Detected Data Not Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs

Mean Standard Error of Mean

SD    95% KM (BCA) UCL

   95% KM (t) UCL    95% KM (Percentile Bootstrap) UCL

   95% KM (z) UCL    95% KM Bootstrap t UCL

90% KM Chebyshev UCL 95% KM Chebyshev UCL

97.5% KM Chebyshev UCL 99% KM Chebyshev UCL

Gamma GOF Tests on Detected Observations Only

A-D Test Statistic Anderson-Darling GOF Test

5% A-D Critical Value Detected Data Not Gamma Distributed at 5% Significance Level

K-S Test Statistic Kolmogrov-Smirnoff GOF

5% K-S Critical Value Detected Data Not Gamma Distributed at 5% Significance Level

Detected Data Not Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Gamma Kaplan-Meier (KM) Statistics

k hat (KM) nu hat (KM)

Approximate Chi Square Value (9.01, α) Adjusted Chi Square Value (9.01, β)

   95% Gamma Approximate KM-UCL (use when n>=50)    95% Gamma Adjusted KM-UCL (use when n<50)

Gamma ROS Statistics using Imputed  Non-Detects

GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1

For such situations, GROS method tends to yield inflated values of UCLs and BTVs

For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates

Minimum Mean

Maximum Median

SD CV

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)
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     17.63      17.36

      0.485       0.946

     0.0419

      8.928       8.616

      0.944       0.978

      0.89

      0.859

      0.192

      0.256

      0.533     -2.051

      1.498       1.27

      0.975       1.007

      1.197       5.21

      0.538

    -2.057       0.608

      1.331       2.868

      0.283

      0.595     -1.596

      1.481       1.18

      1.031       0.709

      2.222

     33      33

      0

   225   1983

 11900   1450

  2080    362.2

      1.049       3.669

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Adjusted Level of Significance (β)

Approximate Chi Square Value (17.36, α) Adjusted Chi Square Value (17.36, β)

   95% Gamma Approximate UCL (use when n>=50)    95% Gamma Adjusted UCL (use when n<50)

Lognormal GOF Test on Detected Observations Only

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Detected Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Detected Data appear Lognormal at 5% Significance Level

Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects

Mean in Original Scale Mean in Log Scale

SD in Original Scale SD in Log Scale

   95% t UCL (assumes normality of ROS data)    95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL    95% Bootstrap t UCL

   95% H-UCL (Log ROS)

UCLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distributed

KM Mean (logged)    95% H-UCL (KM -Log)

KM SD (logged)    95% Critical H Value (KM-Log)

KM Standard Error of Mean (logged)

DL/2 Statistics

DL/2 Normal DL/2 Log-Transformed

Mean in Original Scale Mean in Log Scale

SD in Original Scale SD in Log Scale

   95% t UCL (Assumes normality)    95% H-Stat UCL

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics

Detected Data appear Lognormal Distributed at 5% Significance Level

Suggested UCL to Use

97.5% KM (Chebyshev) UCL

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

Calcium

General Statistics

Total Number of Observations Number of Distinct Observations

Number of Missing Observations

Minimum Mean

Maximum Median

SD Std. Error of Mean

Coefficient of Variation Skewness

Normal GOF Test
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1304
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      0.622

      0.931

      0.248

      0.154

  2596   2826

  2635

      0.71

      0.762

      0.132

      0.156

      1.738       1.6

  1141   1239

   114.7    105.6

  1983   1567

     82.9

     0.0419      81.87

  2526   2558

      0.975

      0.931

      0.101

      0.154

      5.416       7.278

      9.384       0.783

  2666   2820

  3217   3768

  4851

  2578   2596

  2574   3178

  5205   2645

  2974

  3069   3561

  4244   5586

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Data Not Normal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Data Not Normal at 5% Significance Level

Data Not Normal at 5% Significance Level

Assuming Normal Distribution

   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL    95% Adjusted-CLT UCL (Chen-1995)

   95% Modified-t UCL (Johnson-1978)

Gamma GOF Test

A-D Test Statistic Anderson-Darling Gamma GOF Test

5% A-D Critical Value Detected data appear Gamma Distributed at 5% Significance Level

K-S Test Statistic Kolmogrov-Smirnoff Gamma GOF Test

5% K-S Critical Value Detected data appear Gamma Distributed at 5% Significance Level

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Approximate Chi Square Value (0.05)

Adjusted Level of Significance Adjusted Chi Square Value

Assuming Gamma Distribution

   95% Approximate Gamma UCL (use when n>=50)    95% Adjusted Gamma UCL (use when n<50)

Lognormal GOF Test

Shapiro Wilk Test Statistic Shapiro Wilk Lognormal GOF Test

5% Shapiro Wilk Critical Value Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic Lilliefors Lognormal GOF Test

5% Lilliefors Critical Value Data appear Lognormal at 5% Significance Level

Data appear Lognormal at 5% Significance Level

Lognormal Statistics

Minimum of Logged Data Mean of logged Data

Maximum of Logged Data SD of logged Data

Assuming Lognormal Distribution

   95% H-UCL    90% Chebyshev (MVUE) UCL

   95% Chebyshev (MVUE) UCL  97.5% Chebyshev (MVUE) UCL

   99% Chebyshev (MVUE) UCL

Nonparametric Distribution Free UCL Statistics

Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

   95% CLT UCL    95% Jackknife UCL

   95% Standard Bootstrap UCL    95% Bootstrap-t UCL

   95% Hall's Bootstrap UCL    95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL

   90% Chebyshev(Mean, Sd) UCL    95% Chebyshev(Mean, Sd) UCL

 97.5% Chebyshev(Mean, Sd) UCL    99% Chebyshev(Mean, Sd) UCL
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  2558

     33      31

      0

      1.2      11.14

     42.8       5.6

     10.64       1.852

      0.955       1.533

      0.786

      0.931

      0.226

      0.154

     14.28      14.71

     14.36

      1.053

      0.767

      0.186

      0.156

      1.426       1.317

      7.81       8.459

     94.14      86.92

     11.14       9.708

     66.42

     0.0419      65.5

     14.58      14.78

      0.96

      0.931

      0.146

      0.154

Suggested UCL to Use

95% Adjusted Gamma UCL

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

For additional insight the user may want to consult a statistician.

Chromium

General Statistics

Total Number of Observations Number of Distinct Observations

Number of Missing Observations

Minimum Mean

Maximum Median

SD Std. Error of Mean

Coefficient of Variation Skewness

Normal GOF Test

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Data Not Normal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Data Not Normal at 5% Significance Level

Data Not Normal at 5% Significance Level

Assuming Normal Distribution

   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL    95% Adjusted-CLT UCL (Chen-1995)

   95% Modified-t UCL (Johnson-1978)

Gamma GOF Test

A-D Test Statistic Anderson-Darling Gamma GOF Test

5% A-D Critical Value Data Not Gamma Distributed at 5% Significance Level

K-S Test Statistic Kolmogrov-Smirnoff Gamma GOF Test

5% K-S Critical Value Data Not Gamma Distributed at 5% Significance Level

Data Not Gamma Distributed at 5% Significance Level

Gamma Statistics

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Approximate Chi Square Value (0.05)

Adjusted Level of Significance Adjusted Chi Square Value

Assuming Gamma Distribution

   95% Approximate Gamma UCL (use when n>=50))    95% Adjusted Gamma UCL (use when n<50)

Lognormal GOF Test

Shapiro Wilk Test Statistic Shapiro Wilk Lognormal GOF Test

5% Shapiro Wilk Critical Value Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic Lilliefors Lognormal GOF Test

5% Lilliefors Critical Value Data appear Lognormal at 5% Significance Level
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      0.182       2.021

      3.757       0.89

     16.13      16.81

     19.43      23.07

     30.21

     14.19      14.28

     14.1      14.8

     14.72      14.38

     14.95

     16.7      19.21

     22.71      29.57

     16.13

     33      32

     21      12

     21      11

     0.018      0.036

     43       0.39

     88.53      36.36%

      3.193       9.409

      0.18       2.947

      4.178      18.16

    -1.026       2.044

      0.368

      0.908

      0.377

      0.193

Data appear Lognormal at 5% Significance Level

Lognormal Statistics

Minimum of Logged Data Mean of logged Data

Maximum of Logged Data SD of logged Data

Assuming Lognormal Distribution

   95% H-UCL    90% Chebyshev (MVUE) UCL

   95% Chebyshev (MVUE) UCL  97.5% Chebyshev (MVUE) UCL

   99% Chebyshev (MVUE) UCL

Nonparametric Distribution Free UCL Statistics

Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

   95% CLT UCL    95% Jackknife UCL

   95% Standard Bootstrap UCL    95% Bootstrap-t UCL

   95% Hall's Bootstrap UCL    95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL

   90% Chebyshev(Mean, Sd) UCL    95% Chebyshev(Mean, Sd) UCL

 97.5% Chebyshev(Mean, Sd) UCL    99% Chebyshev(Mean, Sd) UCL

Suggested UCL to Use

95% H-UCL

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

For additional insight the user may want to consult a statistician.

ProUCL computes and outputs H-statistic based UCLs for historical reasons only.

H-statistic often results in unstable (both high and low) values of UCL95 as shown in examples in the Technical Guide.

It is therefore recommended to avoid the use of H-statistic based 95% UCLs.

Use of nonparametric methods are preferred to compute UCL95 for skewed data sets which do not follow a gamma distribution.

Chrysene

General Statistics

Total Number of Observations Number of Distinct Observations

Number of Detects Number of Non-Detects

Number of Distinct Detects Number of Distinct Non-Detects

Minimum Detect Minimum Non-Detect

Maximum Detect Maximum Non-Detect

Variance Detects Percent Non-Detects

Mean Detects SD Detects

Median Detects CV Detects

Skewness Detects Kurtosis Detects

Mean of Logged Detects SD of Logged Detects

Normal GOF Test on Detects Only

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Detected Data Not Normal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Detected Data Not Normal at 5% Significance Level

Detected Data Not Normal at 5% Significance Level
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      2.042       1.335

      7.482       4.592

      4.302       4.493

      4.237      16.43

      6.045       7.859

     10.38      15.32

      1.752

      0.843

      0.21

      0.205

      0.313       0.3

     10.2      10.64

     13.15      12.6

      3.193       5.829

     0.0745       4.914

      1.113       1.024

      9.016       9.795

     0.01       2.036

     43      0.0625

      7.6       3.733

      0.236       0.235

      8.628       8.674

     15.57      15.49

      2.036       4.202

     0.0419

      7.604       7.319

      4.147       4.308

      0.944

      0.908

      0.156

      0.193

      2.036     -2.437

      7.6       2.525

      4.277       4.516

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs

Mean Standard Error of Mean

SD    95% KM (BCA) UCL

   95% KM (t) UCL    95% KM (Percentile Bootstrap) UCL

   95% KM (z) UCL    95% KM Bootstrap t UCL

90% KM Chebyshev UCL 95% KM Chebyshev UCL

97.5% KM Chebyshev UCL 99% KM Chebyshev UCL

Gamma GOF Tests on Detected Observations Only

A-D Test Statistic Anderson-Darling GOF Test

5% A-D Critical Value Detected Data Not Gamma Distributed at 5% Significance Level

K-S Test Statistic Kolmogrov-Smirnoff GOF

5% K-S Critical Value Detected Data Not Gamma Distributed at 5% Significance Level

Detected Data Not Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Gamma Kaplan-Meier (KM) Statistics

k hat (KM) nu hat (KM)

Approximate Chi Square Value (4.91, α) Adjusted Chi Square Value (4.91, β)

   95% Gamma Approximate KM-UCL (use when n>=50)    95% Gamma Adjusted KM-UCL (use when n<50)

Gamma (KM) may not be used when k hat (KM) is < 0.1

Gamma ROS Statistics using Imputed  Non-Detects

GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1

For such situations, GROS method tends to yield inflated values of UCLs and BTVs

For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates

Minimum Mean

Maximum Median

SD CV

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Adjusted Level of Significance (β)

Approximate Chi Square Value (15.49, α) Adjusted Chi Square Value (15.49, β)

   95% Gamma Approximate UCL (use when n>=50)    95% Gamma Adjusted UCL (use when n<50)

Lognormal GOF Test on Detected Observations Only

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Detected Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Detected Data appear Lognormal at 5% Significance Level

Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects

Mean in Original Scale Mean in Log Scale

SD in Original Scale SD in Log Scale

   95% t UCL (assumes normality of ROS data)    95% Percentile Bootstrap UCL
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      5.936      16.5

     17.06

    -2.064       5.49

      2.122       4.04

      0.381

      2.049     -1.953

      7.596       2.104

      4.289       5.778

     15.32

     33      29

     30       3

     27       3

      0.29       1.2

     11.8       1.7

      5.401       9.091%

      3.083       2.324

      2.63       0.754

      2.199       6.429

      0.877       0.768

      0.801

      0.927

      0.189

      0.162

      2.874       0.405

      2.282       3.548

      3.559       3.562

      3.54       3.817

      4.088       4.638

      5.402       6.901

   95% BCA Bootstrap UCL    95% Bootstrap t UCL

   95% H-UCL (Log ROS)

UCLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distributed

KM Mean (logged)    95% H-UCL (KM -Log)

KM SD (logged)    95% Critical H Value (KM-Log)

KM Standard Error of Mean (logged)

DL/2 Statistics

DL/2 Normal DL/2 Log-Transformed

Mean in Original Scale Mean in Log Scale

SD in Original Scale SD in Log Scale

   95% t UCL (Assumes normality)    95% H-Stat UCL

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics

Detected Data appear Lognormal Distributed at 5% Significance Level

Suggested UCL to Use

99% KM (Chebyshev) UCL

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

Cobalt

General Statistics

Total Number of Observations Number of Distinct Observations

Number of Detects Number of Non-Detects

Number of Distinct Detects Number of Distinct Non-Detects

Minimum Detect Minimum Non-Detect

Maximum Detect Maximum Non-Detect

Variance Detects Percent Non-Detects

Mean Detects SD Detects

Median Detects CV Detects

Skewness Detects Kurtosis Detects

Mean of Logged Detects SD of Logged Detects

Normal GOF Test on Detects Only

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Detected Data Not Normal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Detected Data Not Normal at 5% Significance Level

Detected Data Not Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs

Mean Standard Error of Mean

SD    95% KM (BCA) UCL

   95% KM (t) UCL    95% KM (Percentile Bootstrap) UCL

   95% KM (z) UCL    95% KM Bootstrap t UCL

90% KM Chebyshev UCL 95% KM Chebyshev UCL

97.5% KM Chebyshev UCL 99% KM Chebyshev UCL
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      0.512

      0.757

      0.102

      0.162

      2.162       1.968

      1.426       1.567

   129.7    118.1

      3.083       2.198

      1.585    104.6

     82.04      81.01

      3.666       3.712

     0.0458       2.846

     11.8       2.59

      2.342       0.823

      1.515       1.397

      1.879       2.037

     99.97      92.21

      2.846       2.408

     0.0419

     71.07      70.11

      3.693       3.743

      0.933

      0.927

      0.137

      0.162

      2.879       0.779

      2.308       0.8

      3.56       3.552

      3.71       3.828

      4.105

      0.753       4.273

      0.848       2.267

      0.154

Gamma GOF Tests on Detected Observations Only

A-D Test Statistic Anderson-Darling GOF Test

5% A-D Critical Value Detected data appear Gamma Distributed at 5% Significance Level

K-S Test Statistic Kolmogrov-Smirnoff GOF

5% K-S Critical Value Detected data appear Gamma Distributed at 5% Significance Level

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Gamma Kaplan-Meier (KM) Statistics

k hat (KM) nu hat (KM)

Approximate Chi Square Value (104.64, α) Adjusted Chi Square Value (104.64, β)

95% Gamma Approximate KM-UCL (use when n>=50) 95% Gamma Adjusted KM-UCL (use when n<50)

Gamma ROS Statistics using Imputed  Non-Detects

GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1

For such situations, GROS method tends to yield inflated values of UCLs and BTVs

For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates

Minimum Mean

Maximum Median

SD CV

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Adjusted Level of Significance (β)

Approximate Chi Square Value (92.21, α) Adjusted Chi Square Value (92.21, β)

95% Gamma Approximate UCL (use when n>=50) 95% Gamma Adjusted UCL (use when n<50)

Lognormal GOF Test on Detected Observations Only

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Detected Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Detected Data appear Lognormal at 5% Significance Level

Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects

Mean in Original Scale Mean in Log Scale

SD in Original Scale SD in Log Scale

   95% t UCL (assumes normality of ROS data)    95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL    95% Bootstrap t UCL

   95% H-UCL (Log ROS)

UCLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distributed

KM Mean (logged)    95% H-UCL (KM -Log)

KM SD (logged)    95% Critical H Value (KM-Log)

KM Standard Error of Mean (logged)

DL/2 Statistics

DL/2 Normal DL/2 Log-Transformed
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      2.868       0.767

      2.318       0.814

      3.552       4.132

      4.638       3.743

      3.712

     33      33

      0

      1.16      61.35

   430       8.55

   117.6      20.47

      1.917       2.398

      0.553

      0.931

      0.361

      0.154

     96.03    104.2

     97.45

      2.797

      0.821

      0.243

      0.163

      0.455       0.433

   135    141.5

     30      28.61

     61.35      93.19

     17.4

     0.0419      16.95

Mean in Original Scale Mean in Log Scale

SD in Original Scale SD in Log Scale

   95% t UCL (Assumes normality)    95% H-Stat UCL

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics

Detected Data appear Gamma Distributed at 5% Significance Level

Suggested UCL to Use

95% KM (Chebyshev) UCL 95% GROS Adjusted Gamma UCL

95% Adjusted Gamma KM-UCL

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

Copper

General Statistics

Total Number of Observations Number of Distinct Observations

Number of Missing Observations

Minimum Mean

Maximum Median

SD Std. Error of Mean

Coefficient of Variation Skewness

Normal GOF Test

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Data Not Normal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Data Not Normal at 5% Significance Level

Data Not Normal at 5% Significance Level

Assuming Normal Distribution

   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL    95% Adjusted-CLT UCL (Chen-1995)

   95% Modified-t UCL (Johnson-1978)

Gamma GOF Test

A-D Test Statistic Anderson-Darling Gamma GOF Test

5% A-D Critical Value Data Not Gamma Distributed at 5% Significance Level

K-S Test Statistic Kolmogrov-Smirnoff Gamma GOF Test

5% K-S Critical Value Data Not Gamma Distributed at 5% Significance Level

Data Not Gamma Distributed at 5% Significance Level

Gamma Statistics

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Approximate Chi Square Value (0.05)

Adjusted Level of Significance Adjusted Chi Square Value
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1668

1669

1670
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1672

1673

1674

1675

1676

1677

1678

1679

1680

1681

1682

1683

1684

1685

1686

1687

1688

1689

1690

1691

1692

1693

1694

1695

1696

1697

1698

1699

1700

1701

1702

1703

1704

1705
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   100.9    103.5

      0.905

      0.931

      0.149

      0.154

      0.148       2.698

      6.064       1.632

   145.4    109

   134.9    171

   241.8

     95.02      96.03

     93.91    112.7

     95.43      97.82

   104.3

   122.8    150.6

   189.2    265

   150.6

     33      28

      7      26

      7      22

     0.057       0.35

      4.7       1.7

      2.898      78.79%

      1.035       1.702

      0.281       1.644

      2.185       4.783

    -1.045       1.559

      0.656

      0.803

Assuming Gamma Distribution

   95% Approximate Gamma UCL (use when n>=50))    95% Adjusted Gamma UCL (use when n<50)

Lognormal GOF Test

Shapiro Wilk Test Statistic Shapiro Wilk Lognormal GOF Test

5% Shapiro Wilk Critical Value Data Not Lognormal at 5% Significance Level

Lilliefors Test Statistic Lilliefors Lognormal GOF Test

5% Lilliefors Critical Value Data appear Lognormal at 5% Significance Level

Data appear Approximate Lognormal at 5% Significance Level

Lognormal Statistics

Minimum of Logged Data Mean of logged Data

Maximum of Logged Data SD of logged Data

Assuming Lognormal Distribution

   95% H-UCL    90% Chebyshev (MVUE) UCL

   95% Chebyshev (MVUE) UCL  97.5% Chebyshev (MVUE) UCL

   99% Chebyshev (MVUE) UCL

Nonparametric Distribution Free UCL Statistics

Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

   95% CLT UCL    95% Jackknife UCL

   95% Standard Bootstrap UCL    95% Bootstrap-t UCL

   95% Hall's Bootstrap UCL    95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL

   90% Chebyshev(Mean, Sd) UCL    95% Chebyshev(Mean, Sd) UCL

 97.5% Chebyshev(Mean, Sd) UCL    99% Chebyshev(Mean, Sd) UCL

Suggested UCL to Use

95% Chebyshev (Mean, Sd) UCL

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

For additional insight the user may want to consult a statistician.

Dibenzofuran

General Statistics

Total Number of Observations Number of Distinct Observations

Number of Detects Number of Non-Detects

Number of Distinct Detects Number of Distinct Non-Detects

Minimum Detect Minimum Non-Detect

Maximum Detect Maximum Non-Detect

Variance Detects Percent Non-Detects

Mean Detects SD Detects

Median Detects CV Detects

Skewness Detects Kurtosis Detects

Mean of Logged Detects SD of Logged Detects

Normal GOF Test on Detects Only

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Detected Data Not Normal at 5% Significance Level
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1730
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1732
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1734

1735

1736

1737

1738

1739

1740

1741

1742

1743

1744

1745

1746

1747
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1749
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      0.369

      0.335

      0.353       0.158

      0.814       0.639

      0.621       0.627

      0.613       1.099

      0.827       1.042

      1.341       1.927

      0.555

      0.747

      0.3

      0.326

      0.576       0.424

      1.798       2.44

      8.063       5.941

      1.035       1.589

      0.188      12.39

      5.485       5.249

      0.797       0.832

     0.01       0.247

      4.7      0.01

      0.848       3.436

      0.315       0.307

      0.783       0.805

     20.81      20.26

      0.247       0.446

     0.0419

     11.04      10.69

      0.453       0.468

      0.936

      0.803

      0.208

      0.335

      0.337     -1.752

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Detected Data Not Normal at 5% Significance Level

Detected Data Not Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs

Mean Standard Error of Mean

SD    95% KM (BCA) UCL

95% KM (t) UCL 95% KM (Percentile Bootstrap) UCL

   95% KM (z) UCL    95% KM Bootstrap t UCL

90% KM Chebyshev UCL 95% KM Chebyshev UCL

97.5% KM Chebyshev UCL 99% KM Chebyshev UCL

Gamma GOF Tests on Detected Observations Only

A-D Test Statistic Anderson-Darling GOF Test

5% A-D Critical Value Detected data appear Gamma Distributed at 5% Significance Level

K-S Test Statistic Kolmogrov-Smirnoff GOF

5% K-S Critical Value Detected data appear Gamma Distributed at 5% Significance Level

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Gamma Kaplan-Meier (KM) Statistics

k hat (KM) nu hat (KM)

Approximate Chi Square Value (12.39, α) Adjusted Chi Square Value (12.39, β)

95% Gamma Approximate KM-UCL (use when n>=50) 95% Gamma Adjusted KM-UCL (use when n<50)

Gamma ROS Statistics using Imputed  Non-Detects

GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1

For such situations, GROS method tends to yield inflated values of UCLs and BTVs

For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates

Minimum Mean

Maximum Median

SD CV

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Adjusted Level of Significance (β)

Approximate Chi Square Value (20.26, α) Adjusted Chi Square Value (20.26, β)

95% Gamma Approximate UCL (use when n>=50) 95% Gamma Adjusted UCL (use when n<50)

Lognormal GOF Test on Detected Observations Only

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Detected Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Detected Data appear Lognormal at 5% Significance Level

Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects

Mean in Original Scale Mean in Log Scale



1761

1762

1763

1764

1765

1766

1767

1768

1769

1770

1771

1772

1773

1774

1775

1776

1777

1778

1779

1780

1781

1782

1783

1784

1785

1786

1787

1788

1789

1790

1791

1792

1793

1794

1795

1796

1797

1798

1799

1800

1801

1802

1803

1804

1805

1806

1807

1808

1809

1810

1811

1812

1813

1814

1815

A B C D E F G H I J K L
      0.825       0.818

      0.581       0.616

      0.753       2.864

      0.334

    -1.777       0.395

      0.948       2.379

      0.312

      0.397     -1.453

      0.819       0.76

      0.638       0.418

      0.621       0.468

      0.832

     33      33

     25       8

     25       8

     0.0143      0.036

     57       0.39

   132.5      24.24%

      3.799      11.51

      0.25       3.031

      4.47      21.03

    -1.122       2.275

      0.362

      0.918

      0.371

      0.177

      2.885       1.768

      9.95       6.588

      5.879       6.004

      5.793      15.42

SD in Original Scale SD in Log Scale

   95% t UCL (assumes normality of ROS data)    95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL    95% Bootstrap t UCL

   95% H-UCL (Log ROS)

UCLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distributed

KM Mean (logged)    95% H-UCL (KM -Log)

KM SD (logged)    95% Critical H Value (KM-Log)

KM Standard Error of Mean (logged)

DL/2 Statistics

DL/2 Normal DL/2 Log-Transformed

Mean in Original Scale Mean in Log Scale

SD in Original Scale SD in Log Scale

   95% t UCL (Assumes normality)    95% H-Stat UCL

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics

Detected Data appear Gamma Distributed at 5% Significance Level

Suggested UCL to Use

95% KM (t) UCL 95% GROS Adjusted Gamma UCL

95% Adjusted Gamma KM-UCL

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

Fluoranthene

General Statistics

Total Number of Observations Number of Distinct Observations

Number of Detects Number of Non-Detects

Number of Distinct Detects Number of Distinct Non-Detects

Minimum Detect Minimum Non-Detect

Maximum Detect Maximum Non-Detect

Variance Detects Percent Non-Detects

Mean Detects SD Detects

Median Detects CV Detects

Skewness Detects Kurtosis Detects

Mean of Logged Detects SD of Logged Detects

Normal GOF Test on Detects Only

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Detected Data Not Normal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Detected Data Not Normal at 5% Significance Level

Detected Data Not Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs

Mean Standard Error of Mean

SD    95% KM (BCA) UCL

   95% KM (t) UCL    95% KM (Percentile Bootstrap) UCL

   95% KM (z) UCL    95% KM Bootstrap t UCL



1816

1817

1818

1819

1820

1821

1822

1823

1824

1825

1826

1827

1828

1829

1830

1831

1832

1833

1834

1835

1836

1837

1838

1839

1840

1841

1842

1843

1844

1845

1846

1847

1848

1849

1850

1851

1852

1853

1854

1855

1856

1857

1858

1859

1860

1861

1862

1863

1864

1865

1866

1867

1868

1869

1870

A B C D E F G H I J K L
      8.188      10.59

     13.92      20.47

      1.794

      0.86

      0.238

      0.19

      0.283       0.276

     13.41      13.76

     14.17      13.8

      3.799       7.23

     0.0841       5.548

      1.414       1.31

     11.32      12.22

     0.01       2.88

     57       0.122

     10.11       3.509

      0.237       0.236

     12.16      12.23

     15.64      15.55

      2.88       5.934

     0.0419

      7.644       7.359

      5.858       6.085

      0.951

      0.918

      0.133

      0.177

      2.883     -1.814

     10.1       2.34

      5.862       6.241

      8.112      15.37

     15.45

    -1.777      12.65

      2.277       4.282

90% KM Chebyshev UCL 95% KM Chebyshev UCL

97.5% KM Chebyshev UCL 99% KM Chebyshev UCL

Gamma GOF Tests on Detected Observations Only

A-D Test Statistic Anderson-Darling GOF Test

5% A-D Critical Value Detected Data Not Gamma Distributed at 5% Significance Level

K-S Test Statistic Kolmogrov-Smirnoff GOF

5% K-S Critical Value Detected Data Not Gamma Distributed at 5% Significance Level

Detected Data Not Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Gamma Kaplan-Meier (KM) Statistics

k hat (KM) nu hat (KM)

Approximate Chi Square Value (5.55, α) Adjusted Chi Square Value (5.55, β)

   95% Gamma Approximate KM-UCL (use when n>=50)    95% Gamma Adjusted KM-UCL (use when n<50)

Gamma (KM) may not be used when k hat (KM) is < 0.1

Gamma ROS Statistics using Imputed  Non-Detects

GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1

For such situations, GROS method tends to yield inflated values of UCLs and BTVs

For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates

Minimum Mean

Maximum Median

SD CV

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Adjusted Level of Significance (β)

Approximate Chi Square Value (15.55, α) Adjusted Chi Square Value (15.55, β)

   95% Gamma Approximate UCL (use when n>=50)    95% Gamma Adjusted UCL (use when n<50)

Lognormal GOF Test on Detected Observations Only

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Detected Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Detected Data appear Lognormal at 5% Significance Level

Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects

Mean in Original Scale Mean in Log Scale

SD in Original Scale SD in Log Scale

   95% t UCL (assumes normality of ROS data)    95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL    95% Bootstrap t UCL

   95% H-UCL (Log ROS)

UCLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distributed

KM Mean (logged)    95% H-UCL (KM -Log)

KM SD (logged)    95% Critical H Value (KM-Log)



1871

1872

1873

1874

1875

1876

1877

1878

1879

1880

1881

1882

1883

1884

1885

1886

1887

1888

1889

1890

1891

1892

1893

1894

1895

1896

1897

1898

1899

1900

1901

1902

1903

1904

1905

1906

1907

1908

1909

1910

1911

1912

1913

1914

1915

1916

1917

1918

1919

1920

1921

1922

1923

1924

1925

A B C D E F G H I J K L
      0.407

      2.888     -1.723

     10.1       2.278

      5.867      13.44

     20.47

     33      31

     11      22

     11      20

     0.016      0.036

      7       0.69

      4.426      66.67%

      1.093       2.104

      0.27       1.925

      2.676       7.351

    -1.331       1.827

      0.57

      0.85

      0.392

      0.267

      0.385       0.231

      1.263       0.863

      0.775       0.801

      0.764       2.685

      1.077       1.39

      1.825       2.68

      0.575

      0.79

      0.228

      0.271

KM Standard Error of Mean (logged)

DL/2 Statistics

DL/2 Normal DL/2 Log-Transformed

Mean in Original Scale Mean in Log Scale

SD in Original Scale SD in Log Scale

   95% t UCL (Assumes normality)    95% H-Stat UCL

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics

Detected Data appear Lognormal Distributed at 5% Significance Level

Suggested UCL to Use

99% KM (Chebyshev) UCL

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

Fluorene

General Statistics

Total Number of Observations Number of Distinct Observations

Number of Detects Number of Non-Detects

Number of Distinct Detects Number of Distinct Non-Detects

Minimum Detect Minimum Non-Detect

Maximum Detect Maximum Non-Detect

Variance Detects Percent Non-Detects

Mean Detects SD Detects

Median Detects CV Detects

Skewness Detects Kurtosis Detects

Mean of Logged Detects SD of Logged Detects

Normal GOF Test on Detects Only

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Detected Data Not Normal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Detected Data Not Normal at 5% Significance Level

Detected Data Not Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs

Mean Standard Error of Mean

SD    95% KM (BCA) UCL

95% KM (t) UCL 95% KM (Percentile Bootstrap) UCL

   95% KM (z) UCL    95% KM Bootstrap t UCL

90% KM Chebyshev UCL 95% KM Chebyshev UCL

97.5% KM Chebyshev UCL 99% KM Chebyshev UCL

Gamma GOF Tests on Detected Observations Only

A-D Test Statistic Anderson-Darling GOF Test

5% A-D Critical Value Detected data appear Gamma Distributed at 5% Significance Level

K-S Test Statistic Kolmogrov-Smirnoff GOF

5% K-S Critical Value Detected data appear Gamma Distributed at 5% Significance Level

Detected data appear Gamma Distributed at 5% Significance Level



1926

1927

1928

1929

1930

1931

1932

1933

1934

1935

1936

1937

1938

1939

1940

1941

1942

1943

1944

1945

1946

1947

1948

1949

1950

1951

1952

1953

1954

1955

1956

1957

1958

1959

1960

1961

1962

1963

1964

1965

1966

1967

1968

1969

1970

1971

1972

1973

1974

1975

1976

1977

1978

1979

1980

A B C D E F G H I J K L

      0.454       0.391

      2.406       2.795

      9.991       8.6

      1.093       1.748

     0.0928       6.123

      1.703       1.587

      1.383       1.484

     0.01       0.371

      7      0.01

      1.285       3.465

      0.277       0.272

      1.339       1.364

     18.28      17.95

      0.371       0.711

     0.0419

      9.357       9.037

      0.712       0.737

      0.976

      0.85

      0.115

      0.267

      0.372     -3.536

      1.285       1.937

      0.751       0.795

      1.078       2.685

      0.688

    -3.06       0.507

      1.669       3.349

      0.322

      0.418     -2.567

      1.274       1.636

      0.794       0.761

Gamma Statistics on Detected Data Only

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Gamma Kaplan-Meier (KM) Statistics

k hat (KM) nu hat (KM)

Approximate Chi Square Value (6.12, α) Adjusted Chi Square Value (6.12, β)

95% Gamma Approximate KM-UCL (use when n>=50) 95% Gamma Adjusted KM-UCL (use when n<50)

Gamma (KM) may not be used when k hat (KM) is < 0.1

Gamma ROS Statistics using Imputed  Non-Detects

GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1

For such situations, GROS method tends to yield inflated values of UCLs and BTVs

For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates

Minimum Mean

Maximum Median

SD CV

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Adjusted Level of Significance (β)

Approximate Chi Square Value (17.95, α) Adjusted Chi Square Value (17.95, β)

95% Gamma Approximate UCL (use when n>=50) 95% Gamma Adjusted UCL (use when n<50)

Lognormal GOF Test on Detected Observations Only

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Detected Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Detected Data appear Lognormal at 5% Significance Level

Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects

Mean in Original Scale Mean in Log Scale

SD in Original Scale SD in Log Scale

   95% t UCL (assumes normality of ROS data)    95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL    95% Bootstrap t UCL

   95% H-UCL (Log ROS)

UCLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distributed

KM Mean (logged)    95% H-UCL (KM -Log)

KM SD (logged)    95% Critical H Value (KM-Log)

KM Standard Error of Mean (logged)

DL/2 Statistics

DL/2 Normal DL/2 Log-Transformed

Mean in Original Scale Mean in Log Scale

SD in Original Scale SD in Log Scale

   95% t UCL (Assumes normality)    95% H-Stat UCL

DL/2 is not a recommended method, provided for comparisons and historical reasons



1981

1982

1983

1984

1985

1986

1987

1988

1989

1990

1991

1992

1993

1994

1995

1996

1997

1998

1999

2000

2001

2002

2003

2004

2005

2006

2007

2008

2009

2010

2011

2012

2013

2014

2015

2016

2017

2018

2019

2020

2021

2022

2023

2024

2025

2026

2027

2028

2029

2030

2031

2032

2033

2034

2035

A B C D E F G H I J K L

      0.775       0.737

      1.484

     17      16

     12       5

     11       5

      0.592       1.02

      9.24       1.28

      5.955      29.41%

      1.519       2.44

      0.778       1.606

      3.42      11.78

   -0.0268       0.748

      0.4

      0.859

      0.47

      0.256

      1.292       0.506

      1.996       2.317

      2.175       2.262

      2.124       8.104

      2.81       3.498

      4.452       6.327

      2.509

      0.751

      0.4

      0.251

      1.265       1.004

      1.201       1.513

     30.35      24.1

      1.519       1.516

Nonparametric Distribution Free UCL Statistics

Detected Data appear Gamma Distributed at 5% Significance Level

Suggested UCL to Use

95% KM (t) UCL 95% GROS Adjusted Gamma UCL

95% Adjusted Gamma KM-UCL

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

Fluoride

General Statistics

Total Number of Observations Number of Distinct Observations

Number of Detects Number of Non-Detects

Number of Distinct Detects Number of Distinct Non-Detects

Minimum Detect Minimum Non-Detect

Maximum Detect Maximum Non-Detect

Variance Detects Percent Non-Detects

Mean Detects SD Detects

Median Detects CV Detects

Skewness Detects Kurtosis Detects

Mean of Logged Detects SD of Logged Detects

Normal GOF Test on Detects Only

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Detected Data Not Normal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Detected Data Not Normal at 5% Significance Level

Detected Data Not Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs

Mean Standard Error of Mean

SD 95% KM (BCA) UCL

   95% KM (t) UCL    95% KM (Percentile Bootstrap) UCL

   95% KM (z) UCL    95% KM Bootstrap t UCL

90% KM Chebyshev UCL 95% KM Chebyshev UCL

97.5% KM Chebyshev UCL 99% KM Chebyshev UCL

Gamma GOF Tests on Detected Observations Only

A-D Test Statistic Anderson-Darling GOF Test

5% A-D Critical Value Detected Data Not Gamma Distributed at 5% Significance Level

K-S Test Statistic Kolmogrov-Smirnoff GOF

5% K-S Critical Value Detected Data Not Gamma Distributed at 5% Significance Level

Detected Data Not Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Gamma Kaplan-Meier (KM) Statistics



2036

2037

2038

2039

2040

2041

2042

2043

2044

2045

2046

2047

2048

2049

2050

2051

2052

2053

2054

2055

2056

2057

2058

2059

2060

2061

2062

2063

2064

2065

2066

2067

2068

2069

2070

2071

2072

2073

2074

2075

2076

2077

2078

2079

2080

2081

2082

2083

2084

2085

2086

2087

2088

2089

2090

A B C D E F G H I J K L
      0.419      14.25

      6.74       6.205

      2.73       2.966

      0.492       1.23

      9.24       0.713

      2.076       1.688

      1.354       1.154

      0.909       1.066

     46.02      39.23

      1.23       1.145

     0.0346

     25.89      24.75

      1.864       1.949

      0.616

      0.859

      0.311

      0.256

      1.305    -0.0877

      2.052       0.628

      2.174       2.275

      2.82       9.549

      1.569

      1.239     -0.186

      2.072       0.671

      2.117       1.51

      2.317

k hat (KM) nu hat (KM)

Approximate Chi Square Value (14.25, α) Adjusted Chi Square Value (14.25, β)

   95% Gamma Approximate KM-UCL (use when n>=50)    95% Gamma Adjusted KM-UCL (use when n<50)

Gamma ROS Statistics using Imputed  Non-Detects

GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1

For such situations, GROS method tends to yield inflated values of UCLs and BTVs

For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates

Minimum Mean

Maximum Median

SD CV

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Adjusted Level of Significance (β)

Approximate Chi Square Value (39.23, α) Adjusted Chi Square Value (39.23, β)

   95% Gamma Approximate UCL (use when n>=50)    95% Gamma Adjusted UCL (use when n<50)

Lognormal GOF Test on Detected Observations Only

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Detected Data Not Lognormal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Detected Data Not Lognormal at 5% Significance Level

Detected Data Not Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects

Mean in Original Scale Mean in Log Scale

SD in Original Scale SD in Log Scale

   95% t UCL (assumes normality of ROS data)    95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL    95% Bootstrap t UCL

   95% H-UCL (Log ROS)

DL/2 Statistics

DL/2 Normal DL/2 Log-Transformed

Mean in Original Scale Mean in Log Scale

SD in Original Scale SD in Log Scale

   95% t UCL (Assumes normality)    95% H-Stat UCL

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics

Data do not follow a Discernible Distribution at 5% Significance Level

Suggested UCL to Use

95% KM (BCA) UCL

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

HMX

General Statistics



2091

2092

2093

2094

2095

2096

2097

2098

2099

2100

2101

2102

2103

2104

2105

2106

2107

2108

2109

2110

2111

2112

2113

2114

2115

2116

2117

2118

2119

2120

2121

2122

2123

2124

2125

2126

2127

2128

2129

2130

2131

2132

2133

2134

2135

2136

2137

2138

2139

2140

2141

2142

2143

2144

2145

A B C D E F G H I J K L
     33      12

      7      26

      7       5

      0.18       0.165

   143       0.5

  2815      78.79%

     23.88      53.06

      1.06       2.222

      2.543       6.544

      0.696       2.428

      0.537

      0.803

      0.381

      0.335

      5.199       4.628

     24.61      13.81

     13.04      13.83

     12.81    469.6

     19.08      25.37

     34.1      51.24

      0.856

      0.791

      0.385

      0.337

      0.281       0.256

     84.88      93.27

      3.939       3.584

     23.88      47.19

     0.0446       2.945

      0.356       0.319

     42.97      48.02

     0.01       5.073

   143      0.01

     25.02       4.932

      0.15       0.157

     33.71      32.31

Total Number of Observations Number of Distinct Observations

Number of Detects Number of Non-Detects

Number of Distinct Detects Number of Distinct Non-Detects

Minimum Detect Minimum Non-Detect

Maximum Detect Maximum Non-Detect

Variance Detects Percent Non-Detects

Mean Detects SD Detects

Median Detects CV Detects

Skewness Detects Kurtosis Detects

Mean of Logged Detects SD of Logged Detects

Normal GOF Test on Detects Only

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Detected Data Not Normal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Detected Data Not Normal at 5% Significance Level

Detected Data Not Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs

Mean Standard Error of Mean

SD    95% KM (BCA) UCL

   95% KM (t) UCL    95% KM (Percentile Bootstrap) UCL

   95% KM (z) UCL    95% KM Bootstrap t UCL

90% KM Chebyshev UCL 95% KM Chebyshev UCL

97.5% KM Chebyshev UCL 99% KM Chebyshev UCL

Gamma GOF Tests on Detected Observations Only

A-D Test Statistic Anderson-Darling GOF Test

5% A-D Critical Value Detected Data Not Gamma Distributed at 5% Significance Level

K-S Test Statistic Kolmogrov-Smirnoff GOF

5% K-S Critical Value Detected Data Not Gamma Distributed at 5% Significance Level

Detected Data Not Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Gamma Kaplan-Meier (KM) Statistics

k hat (KM) nu hat (KM)

Approximate Chi Square Value (2.95, α) Adjusted Chi Square Value (2.95, β)

   95% Gamma Approximate KM-UCL (use when n>=50)    95% Gamma Adjusted KM-UCL (use when n<50)

Gamma (KM) may not be used when k hat (KM) is < 0.1

Gamma ROS Statistics using Imputed  Non-Detects

GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1

For such situations, GROS method tends to yield inflated values of UCLs and BTVs

For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates

Minimum Mean

Maximum Median

SD CV

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)



2146

2147

2148

2149

2150

2151

2152

2153

2154

2155

2156

2157

2158

2159

2160

2161

2162

2163

2164

2165

2166

2167

2168

2169

2170

2171

2172

2173

2174

2175

2176

2177

2178

2179

2180

2181

2182

2183

2184

2185

2186

2187

2188

2189

2190

2191

2192

2193

2194

2195

2196

2197

2198

2199

2200

A B C D E F G H I J K L
      9.933      10.36

      5.073      12.8

     0.0419

      4.17       3.969

     12.61      13.25

      0.871

      0.803

      0.306

      0.335

      5.076     -5.865

     25.02       4.604

     12.45      13.7

     21.74    470.4

 84314

    -1.252       1.777

      1.449       3.032

      0.273

      5.211     -1.278

     24.99       1.555

     12.58       2.242

     51.24

     33      31

     15      18

     15      16

     0.0225      0.036

     19       0.43

     23.66      54.55%

      1.988       4.865

      0.32       2.447

      3.494      12.7

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Adjusted Level of Significance (β)

Approximate Chi Square Value (10.36, α) Adjusted Chi Square Value (10.36, β)

   95% Gamma Approximate UCL (use when n>=50)    95% Gamma Adjusted UCL (use when n<50)

Lognormal GOF Test on Detected Observations Only

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Detected Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Detected Data appear Lognormal at 5% Significance Level

Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects

Mean in Original Scale Mean in Log Scale

SD in Original Scale SD in Log Scale

   95% t UCL (assumes normality of ROS data)    95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL    95% Bootstrap t UCL

   95% H-UCL (Log ROS)

UCLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distributed

KM Mean (logged)    95% H-UCL (KM -Log)

KM SD (logged)    95% Critical H Value (KM-Log)

KM Standard Error of Mean (logged)

DL/2 Statistics

DL/2 Normal DL/2 Log-Transformed

Mean in Original Scale Mean in Log Scale

SD in Original Scale SD in Log Scale

   95% t UCL (Assumes normality)    95% H-Stat UCL

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics

Detected Data appear Lognormal Distributed at 5% Significance Level

Suggested UCL to Use

99% KM (Chebyshev) UCL

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

Indeno(1,2,3-cd)pyrene

General Statistics

Total Number of Observations Number of Distinct Observations

Number of Detects Number of Non-Detects

Number of Distinct Detects Number of Distinct Non-Detects

Minimum Detect Minimum Non-Detect

Maximum Detect Maximum Non-Detect

Variance Detects Percent Non-Detects

Mean Detects SD Detects

Median Detects CV Detects

Skewness Detects Kurtosis Detects



2201

2202

2203

2204

2205

2206

2207

2208

2209

2210

2211

2212

2213

2214

2215

2216

2217

2218

2219

2220

2221

2222

2223

2224

2225

2226

2227

2228

2229

2230

2231

2232

2233

2234

2235

2236

2237

2238

2239

2240

2241

2242

2243

2244

2245

2246

2247

2248

2249

2250

2251

2252

2253

2254

2255

A B C D E F G H I J K L
    -1.208       2.048

      0.451

      0.881

      0.382

      0.229

      0.928       0.597

      3.313       2.226

      1.939       2.007

      1.91       6.939

      2.719       3.53

      4.657       6.869

      0.953

      0.824

      0.193

      0.238

      0.354       0.328

      5.614       6.066

     10.62       9.833

      1.988       3.473

     0.0784       5.173

      1.233       1.138

      3.892       4.216

     0.01       0.909

     19      0.01

      3.37       3.706

      0.241       0.239

      3.774       3.8

     15.9      15.79

      0.909       1.859

     0.0419

      7.813       7.525

      1.837       1.908

      0.934

      0.881

Mean of Logged Detects SD of Logged Detects

Normal GOF Test on Detects Only

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Detected Data Not Normal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Detected Data Not Normal at 5% Significance Level

Detected Data Not Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs

Mean Standard Error of Mean

SD    95% KM (BCA) UCL

95% KM (t) UCL 95% KM (Percentile Bootstrap) UCL

   95% KM (z) UCL    95% KM Bootstrap t UCL

90% KM Chebyshev UCL 95% KM Chebyshev UCL

97.5% KM Chebyshev UCL 99% KM Chebyshev UCL

Gamma GOF Tests on Detected Observations Only

A-D Test Statistic Anderson-Darling GOF Test

5% A-D Critical Value Detected Data Not Gamma Distributed at 5% Significance Level

K-S Test Statistic Kolmogrov-Smirnoff GOF

5% K-S Critical Value Detected data appear Gamma Distributed at 5% Significance Level

Detected data follow Appr. Gamma Distribution at 5% Significance Level

Gamma Statistics on Detected Data Only

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Gamma Kaplan-Meier (KM) Statistics

k hat (KM) nu hat (KM)

Approximate Chi Square Value (5.17, α) Adjusted Chi Square Value (5.17, β)

95% Gamma Approximate KM-UCL (use when n>=50) 95% Gamma Adjusted KM-UCL (use when n<50)

Gamma (KM) may not be used when k hat (KM) is < 0.1

Gamma ROS Statistics using Imputed  Non-Detects

GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1

For such situations, GROS method tends to yield inflated values of UCLs and BTVs

For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates

Minimum Mean

Maximum Median

SD CV

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Adjusted Level of Significance (β)

Approximate Chi Square Value (15.79, α) Adjusted Chi Square Value (15.79, β)

95% Gamma Approximate UCL (use when n>=50) 95% Gamma Adjusted UCL (use when n<50)

Lognormal GOF Test on Detected Observations Only

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Detected Data appear Lognormal at 5% Significance Level



2256

2257

2258

2259

2260

2261

2262

2263

2264

2265

2266

2267

2268

2269

2270

2271

2272

2273

2274

2275

2276

2277

2278

2279

2280

2281

2282

2283

2284

2285

2286

2287

2288

2289

2290

2291

2292

2293

2294

2295

2296

2297

2298

2299

2300

2301

2302

2303

2304

2305

2306

2307

2308

2309

2310

A B C D E F G H I J K L
      0.165

      0.229

      0.915     -2.761

      3.368       2.028

      1.908       2.037

      3.162       6.985

      1.995

    -2.434       1.349

      1.795       3.537

      0.337

      0.951     -2.213

      3.359       1.849

      1.942       1.97

      1.939       1.908

      4.216

     33      32

      0

  4950  11113

 39500  10000

  6156   1072

      0.554       3.224

      0.702

      0.931

      0.223

      0.154

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Detected Data appear Lognormal at 5% Significance Level

Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects

Mean in Original Scale Mean in Log Scale

SD in Original Scale SD in Log Scale

   95% t UCL (assumes normality of ROS data)    95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL    95% Bootstrap t UCL

   95% H-UCL (Log ROS)

UCLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distributed

KM Mean (logged)    95% H-UCL (KM -Log)

KM SD (logged)    95% Critical H Value (KM-Log)

KM Standard Error of Mean (logged)

DL/2 Statistics

DL/2 Normal DL/2 Log-Transformed

Mean in Original Scale Mean in Log Scale

SD in Original Scale SD in Log Scale

   95% t UCL (Assumes normality)    95% H-Stat UCL

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics

Detected Data appear Approximate Gamma Distributed at 5% Significance Level

Suggested UCL to Use

95% KM (t) UCL 95% GROS Adjusted Gamma UCL

95% Adjusted Gamma KM-UCL

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

Iron

General Statistics

Total Number of Observations Number of Distinct Observations

Number of Missing Observations

Minimum Mean

Maximum Median

SD Std. Error of Mean

Coefficient of Variation Skewness

Normal GOF Test

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Data Not Normal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Data Not Normal at 5% Significance Level

Data Not Normal at 5% Significance Level

Assuming Normal Distribution

   95% Normal UCL    95% UCLs (Adjusted for Skewness)



2311

2312

2313

2314

2315

2316

2317

2318

2319

2320

2321

2322

2323

2324

2325

2326

2327

2328

2329

2330

2331

2332

2333

2334

2335

2336

2337

2338

2339

2340

2341

2342

2343

2344

2345

2346

2347

2348

2349

2350

2351

2352

2353

2354

2355

2356

2357

2358

2359

2360

2361

2362

2363

2364

2365

A B C D E F G H I J K L
 12929  13519

 13029

      0.778

      0.748

      0.149

      0.154

      5.261       4.803

  2113   2314

   347.2    317

 11113   5071

   276.7

     0.0419    274.8

 12730  12819

      0.945

      0.931

      0.116

      0.154

      8.507       9.218

     10.58       0.422

 12668  13480

 14612  16183

 19269

 12876  12929

 12843  13971

 21209  13026

 13827

 14328  15785

 17806  21776

 12819

   95% Student's-t UCL    95% Adjusted-CLT UCL (Chen-1995)

   95% Modified-t UCL (Johnson-1978)

Gamma GOF Test

A-D Test Statistic Anderson-Darling Gamma GOF Test

5% A-D Critical Value Data Not Gamma Distributed at 5% Significance Level

K-S Test Statistic Kolmogrov-Smirnoff Gamma GOF Test

5% K-S Critical Value Detected data appear Gamma Distributed at 5% Significance Level

Detected data follow Appr. Gamma Distribution at 5% Significance Level

Gamma Statistics

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Approximate Chi Square Value (0.05)

Adjusted Level of Significance Adjusted Chi Square Value

Assuming Gamma Distribution

   95% Approximate Gamma UCL (use when n>=50)    95% Adjusted Gamma UCL (use when n<50)

Lognormal GOF Test

Shapiro Wilk Test Statistic Shapiro Wilk Lognormal GOF Test

5% Shapiro Wilk Critical Value Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic Lilliefors Lognormal GOF Test

5% Lilliefors Critical Value Data appear Lognormal at 5% Significance Level

Data appear Lognormal at 5% Significance Level

Lognormal Statistics

Minimum of Logged Data Mean of logged Data

Maximum of Logged Data SD of logged Data

Assuming Lognormal Distribution

   95% H-UCL    90% Chebyshev (MVUE) UCL

   95% Chebyshev (MVUE) UCL  97.5% Chebyshev (MVUE) UCL

   99% Chebyshev (MVUE) UCL

Nonparametric Distribution Free UCL Statistics

Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

   95% CLT UCL    95% Jackknife UCL

   95% Standard Bootstrap UCL    95% Bootstrap-t UCL

   95% Hall's Bootstrap UCL    95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL

   90% Chebyshev(Mean, Sd) UCL    95% Chebyshev(Mean, Sd) UCL

 97.5% Chebyshev(Mean, Sd) UCL    99% Chebyshev(Mean, Sd) UCL

Suggested UCL to Use

95% Adjusted Gamma UCL

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

For additional insight the user may want to consult a statistician.



2366

2367

2368

2369

2370

2371

2372

2373

2374

2375

2376

2377

2378

2379

2380

2381

2382

2383

2384

2385

2386

2387

2388

2389

2390

2391

2392

2393

2394

2395

2396

2397

2398

2399

2400

2401

2402

2403

2404

2405

2406

2407

2408

2409

2410

2411

2412

2413

2414

2415

2416

2417

2418

2419

2420

A B C D E F G H I J K L

     33      33

      0

      2.2      45.85

   278      16.2

     69.62      12.12

      1.518       2.393

      0.628

      0.931

      0.291

      0.154

     66.38      71.18

     67.22

      1.321

      0.79

      0.158

      0.16

      0.724       0.678

     63.34      67.6

     47.78      44.77

     45.85      55.68

     30.42

     0.0419      29.81

     67.48      68.86

      0.964

      0.931

      0.101

      0.154

      0.788       2.994

      5.628       1.282

     85.76      79.26

Lead

General Statistics

Total Number of Observations Number of Distinct Observations

Number of Missing Observations

Minimum Mean

Maximum Median

SD Std. Error of Mean

Coefficient of Variation Skewness

Normal GOF Test

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Data Not Normal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Data Not Normal at 5% Significance Level

Data Not Normal at 5% Significance Level

Assuming Normal Distribution

   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL    95% Adjusted-CLT UCL (Chen-1995)

   95% Modified-t UCL (Johnson-1978)

Gamma GOF Test

A-D Test Statistic Anderson-Darling Gamma GOF Test

5% A-D Critical Value Data Not Gamma Distributed at 5% Significance Level

K-S Test Statistic Kolmogrov-Smirnoff Gamma GOF Test

5% K-S Critical Value Detected data appear Gamma Distributed at 5% Significance Level

Detected data follow Appr. Gamma Distribution at 5% Significance Level

Gamma Statistics

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Approximate Chi Square Value (0.05)

Adjusted Level of Significance Adjusted Chi Square Value

Assuming Gamma Distribution

   95% Approximate Gamma UCL (use when n>=50)    95% Adjusted Gamma UCL (use when n<50)

Lognormal GOF Test

Shapiro Wilk Test Statistic Shapiro Wilk Lognormal GOF Test

5% Shapiro Wilk Critical Value Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic Lilliefors Lognormal GOF Test

5% Lilliefors Critical Value Data appear Lognormal at 5% Significance Level

Data appear Lognormal at 5% Significance Level

Lognormal Statistics

Minimum of Logged Data Mean of logged Data

Maximum of Logged Data SD of logged Data

Assuming Lognormal Distribution

   95% H-UCL    90% Chebyshev (MVUE) UCL



2421

2422

2423

2424

2425

2426

2427

2428

2429

2430

2431

2432

2433

2434

2435

2436

2437

2438

2439

2440

2441

2442

2443

2444

2445

2446

2447

2448

2449

2450

2451

2452

2453

2454

2455

2456

2457

2458

2459

2460

2461

2462

2463

2464

2465

2466

2467

2468

2469

2470

2471

2472

2473

2474

2475

A B C D E F G H I J K L
     95.44    117.9

   162

     65.79      66.38

     65.11      76.46

     71.12      66.65

     72.47

     82.21      98.68

   121.5    166.4

     68.86

     33      29

      0

     90.7    982.1

  2320    793

   583.2    101.5

      0.594       0.722

      0.933

      0.931

      0.157

      0.154

  1154   1163

  1156

      0.355

      0.756

      0.103

      0.155

      2.527       2.318

   388.6    423.7

   95% Chebyshev (MVUE) UCL  97.5% Chebyshev (MVUE) UCL

   99% Chebyshev (MVUE) UCL

Nonparametric Distribution Free UCL Statistics

Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

   95% CLT UCL    95% Jackknife UCL

   95% Standard Bootstrap UCL    95% Bootstrap-t UCL

   95% Hall's Bootstrap UCL    95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL

   90% Chebyshev(Mean, Sd) UCL    95% Chebyshev(Mean, Sd) UCL

 97.5% Chebyshev(Mean, Sd) UCL    99% Chebyshev(Mean, Sd) UCL

Suggested UCL to Use

95% Adjusted Gamma UCL

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

For additional insight the user may want to consult a statistician.

Magnesium

General Statistics

Total Number of Observations Number of Distinct Observations

Number of Missing Observations

Minimum Mean

Maximum Median

SD Std. Error of Mean

Coefficient of Variation Skewness

Normal GOF Test

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Data appear Normal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Data Not Normal at 5% Significance Level

Data appear Approximate Normal at 5% Significance Level

Assuming Normal Distribution

   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL    95% Adjusted-CLT UCL (Chen-1995)

   95% Modified-t UCL (Johnson-1978)

Gamma GOF Test

A-D Test Statistic Anderson-Darling Gamma GOF Test

5% A-D Critical Value Detected data appear Gamma Distributed at 5% Significance Level

K-S Test Statistic Kolmogrov-Smirnoff Gamma GOF Test

5% K-S Critical Value Detected data appear Gamma Distributed at 5% Significance Level

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)



2476

2477

2478

2479

2480

2481

2482

2483

2484

2485

2486

2487

2488

2489

2490

2491

2492

2493

2494

2495

2496

2497

2498

2499

2500

2501

2502

2503

2504

2505

2506

2507

2508

2509

2510

2511

2512

2513

2514

2515

2516

2517

2518

2519

2520

2521

2522

2523

2524

2525

2526

2527

2528

2529

2530

A B C D E F G H I J K L
   166.8    153

   982.1    645.1

   125.4

     0.0419    124.1

  1198   1211

      0.923

      0.931

      0.141

      0.154

      4.508       6.679

      7.749       0.734

  1375   1462

  1657   1928

  2460

  1149   1154

  1149   1182

  1161   1142

  1165

  1287   1425

  1616   1992

  1154

     33      32

      0

     55.3    220.6

   713    188

   129.2      22.5

      0.586       1.91

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Approximate Chi Square Value (0.05)

Adjusted Level of Significance Adjusted Chi Square Value

Assuming Gamma Distribution

   95% Approximate Gamma UCL (use when n>=50))    95% Adjusted Gamma UCL (use when n<50)

Lognormal GOF Test

Shapiro Wilk Test Statistic Shapiro Wilk Lognormal GOF Test

5% Shapiro Wilk Critical Value Data Not Lognormal at 5% Significance Level

Lilliefors Test Statistic Lilliefors Lognormal GOF Test

5% Lilliefors Critical Value Data appear Lognormal at 5% Significance Level

Data appear Approximate Lognormal at 5% Significance Level

Lognormal Statistics

Minimum of Logged Data Mean of logged Data

Maximum of Logged Data SD of logged Data

Assuming Lognormal Distribution

   95% H-UCL    90% Chebyshev (MVUE) UCL

   95% Chebyshev (MVUE) UCL  97.5% Chebyshev (MVUE) UCL

   99% Chebyshev (MVUE) UCL

Nonparametric Distribution Free UCL Statistics

Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

   95% CLT UCL    95% Jackknife UCL

   95% Standard Bootstrap UCL    95% Bootstrap-t UCL

   95% Hall's Bootstrap UCL    95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL

   90% Chebyshev(Mean, Sd) UCL    95% Chebyshev(Mean, Sd) UCL

 97.5% Chebyshev(Mean, Sd) UCL    99% Chebyshev(Mean, Sd) UCL

Suggested UCL to Use

95% Student's-t UCL

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

For additional insight the user may want to consult a statistician.

Manganese

General Statistics

Total Number of Observations Number of Distinct Observations

Number of Missing Observations

Minimum Mean

Maximum Median

SD Std. Error of Mean

Coefficient of Variation Skewness

Normal GOF Test



2531

2532

2533

2534

2535

2536

2537

2538

2539

2540

2541

2542

2543

2544

2545

2546

2547

2548

2549

2550

2551

2552

2553

2554

2555

2556

2557

2558

2559

2560

2561

2562

2563

2564

2565

2566

2567

2568

2569

2570

2571

2572

2573

2574

2575

2576

2577

2578

2579

2580

2581

2582

2583

2584

2585

A B C D E F G H I J K L
      0.851

      0.931

      0.157

      0.154

   258.7    265.6

   260

      0.26

      0.752

      0.102

      0.154

      3.71       3.393

     59.46      65.02

   244.9    223.9

   220.6    119.8

   190.3

     0.0419    188.7

   259.6    261.8

      0.994

      0.931

     0.0666

      0.154

      4.013       5.256

      6.569       0.535

   266.3    284.7

   314    354.7

   434.6

   257.6    258.7

   257.1    267.5

   283.8    260.2

   265.7

   288.1    318.7

   361.1    444.4

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Data Not Normal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Data Not Normal at 5% Significance Level

Data Not Normal at 5% Significance Level

Assuming Normal Distribution

   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL    95% Adjusted-CLT UCL (Chen-1995)

   95% Modified-t UCL (Johnson-1978)

Gamma GOF Test

A-D Test Statistic Anderson-Darling Gamma GOF Test

5% A-D Critical Value Detected data appear Gamma Distributed at 5% Significance Level

K-S Test Statistic Kolmogrov-Smirnoff Gamma GOF Test

5% K-S Critical Value Detected data appear Gamma Distributed at 5% Significance Level

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Approximate Chi Square Value (0.05)

Adjusted Level of Significance Adjusted Chi Square Value

Assuming Gamma Distribution

   95% Approximate Gamma UCL (use when n>=50)    95% Adjusted Gamma UCL (use when n<50)

Lognormal GOF Test

Shapiro Wilk Test Statistic Shapiro Wilk Lognormal GOF Test

5% Shapiro Wilk Critical Value Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic Lilliefors Lognormal GOF Test

5% Lilliefors Critical Value Data appear Lognormal at 5% Significance Level

Data appear Lognormal at 5% Significance Level

Lognormal Statistics

Minimum of Logged Data Mean of logged Data

Maximum of Logged Data SD of logged Data

Assuming Lognormal Distribution

   95% H-UCL    90% Chebyshev (MVUE) UCL

   95% Chebyshev (MVUE) UCL  97.5% Chebyshev (MVUE) UCL

   99% Chebyshev (MVUE) UCL

Nonparametric Distribution Free UCL Statistics

Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

   95% CLT UCL    95% Jackknife UCL

   95% Standard Bootstrap UCL    95% Bootstrap-t UCL

   95% Hall's Bootstrap UCL    95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL

   90% Chebyshev(Mean, Sd) UCL    95% Chebyshev(Mean, Sd) UCL

 97.5% Chebyshev(Mean, Sd) UCL    99% Chebyshev(Mean, Sd) UCL



2586

2587

2588

2589

2590

2591

2592

2593

2594

2595

2596

2597

2598

2599

2600

2601

2602

2603

2604

2605

2606

2607

2608

2609

2610

2611

2612

2613

2614

2615

2616

2617

2618

2619

2620

2621

2622

2623

2624

2625

2626

2627

2628

2629

2630

2631

2632

2633

2634

2635

2636

2637

2638

2639

2640

A B C D E F G H I J K L

   261.8

     33      31

     27       6

     27       6

    0.00531      0.0124

   233       0.23

  1998      18.18%

      9.5      44.7

     0.0229       4.705

      5.185      26.92

    -2.174       2.827

      0.22

      0.923

      0.497

      0.171

      7.776       7.068

     39.84      22.08

     19.75      21.82

     19.4    280.9

     28.98      38.58

     51.91      78.1

      3.888

      0.93

      0.266

      0.188

      0.17       0.176

     55.74      53.92

      9.203       9.514

      9.5      22.63

     0.0381       2.514

      0.244       0.219

     80.01      89.45

Suggested UCL to Use

95% Adjusted Gamma UCL

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

For additional insight the user may want to consult a statistician.

Mercury

General Statistics

Total Number of Observations Number of Distinct Observations

Number of Detects Number of Non-Detects

Number of Distinct Detects Number of Distinct Non-Detects

Minimum Detect Minimum Non-Detect

Maximum Detect Maximum Non-Detect

Variance Detects Percent Non-Detects

Mean Detects SD Detects

Median Detects CV Detects

Skewness Detects Kurtosis Detects

Mean of Logged Detects SD of Logged Detects

Normal GOF Test on Detects Only

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Detected Data Not Normal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Detected Data Not Normal at 5% Significance Level

Detected Data Not Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs

Mean Standard Error of Mean

SD    95% KM (BCA) UCL

   95% KM (t) UCL    95% KM (Percentile Bootstrap) UCL

   95% KM (z) UCL    95% KM Bootstrap t UCL

90% KM Chebyshev UCL 95% KM Chebyshev UCL

97.5% KM Chebyshev UCL 99% KM Chebyshev UCL

Gamma GOF Tests on Detected Observations Only

A-D Test Statistic Anderson-Darling GOF Test

5% A-D Critical Value Detected Data Not Gamma Distributed at 5% Significance Level

K-S Test Statistic Kolmogrov-Smirnoff GOF

5% K-S Critical Value Detected Data Not Gamma Distributed at 5% Significance Level

Detected Data Not Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Gamma Kaplan-Meier (KM) Statistics

k hat (KM) nu hat (KM)

Approximate Chi Square Value (2.51, α) Adjusted Chi Square Value (2.51, β)

   95% Gamma Approximate KM-UCL (use when n>=50)    95% Gamma Adjusted KM-UCL (use when n<50)



2641

2642

2643

2644

2645

2646

2647

2648

2649

2650

2651

2652

2653

2654

2655

2656

2657

2658

2659

2660

2661

2662

2663

2664

2665

2666

2667

2668

2669

2670

2671

2672

2673

2674

2675

2676

2677

2678

2679

2680

2681

2682

2683

2684

2685

2686

2687

2688

2689

2690

2691

2692

2693

2694

2695

A B C D E F G H I J K L

    0.00531       7.775

   233      0.0186

     40.46       5.204

      0.163       0.168

     47.78      46.24

     10.74      11.1

      7.775      18.96

     0.0419

      4.638       4.424

     18.6      19.5

      0.86

      0.923

      0.233

      0.171

      7.777     -2.524

     40.46       2.679

     19.71      21.87

     29.28    284.4

     29.91

      7.781     -2.401

     40.46       2.622

     19.71      26.53

     78.1

     33      30

      6      27

Gamma (KM) may not be used when k hat (KM) is < 0.1

Gamma ROS Statistics using Imputed  Non-Detects

GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1

For such situations, GROS method tends to yield inflated values of UCLs and BTVs

For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates

Minimum Mean

Maximum Median

SD CV

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Adjusted Level of Significance (β)

Approximate Chi Square Value (11.10, α) Adjusted Chi Square Value (11.10, β)

   95% Gamma Approximate UCL (use when n>=50)    95% Gamma Adjusted UCL (use when n<50)

Lognormal GOF Test on Detected Observations Only

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Detected Data Not Lognormal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Detected Data Not Lognormal at 5% Significance Level

Detected Data Not Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects

Mean in Original Scale Mean in Log Scale

SD in Original Scale SD in Log Scale

   95% t UCL (assumes normality of ROS data)    95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL    95% Bootstrap t UCL

   95% H-UCL (Log ROS)

DL/2 Statistics

DL/2 Normal DL/2 Log-Transformed

Mean in Original Scale Mean in Log Scale

SD in Original Scale SD in Log Scale

   95% t UCL (Assumes normality)    95% H-Stat UCL

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics

Data do not follow a Discernible Distribution at 5% Significance Level

Suggested UCL to Use

99% KM (Chebyshev) UCL

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

Methylnaphthalene[2-]

General Statistics

Total Number of Observations Number of Distinct Observations

Number of Detects Number of Non-Detects



2696

2697

2698

2699

2700

2701

2702

2703

2704

2705

2706

2707

2708

2709

2710

2711

2712

2713

2714

2715

2716

2717

2718

2719

2720

2721

2722

2723

2724

2725

2726

2727

2728

2729

2730

2731

2732

2733

2734

2735

2736

2737

2738

2739

2740

2741

2742

2743

2744

2745

2746

2747

2748

2749

2750

A B C D E F G H I J K L
      6      24

     0.0246      0.036

      3.3       1.7

      1.675      81.82%

      0.819       1.294

      0.163       1.581

      1.91       3.488

    -1.498       1.871

      0.71

      0.788

      0.339

      0.362

      0.175       0.113

      0.59       0.379

      0.367       0.373

      0.361       1.522

      0.514       0.667

      0.88       1.299

      0.41

      0.737

      0.251

      0.349

      0.491       0.356

      1.669       2.297

      5.888       4.277

      0.819       1.371

     0.0884       5.832

      1.555       1.445

      0.658       0.708

     0.01       0.157

      3.3      0.01

      0.602       3.832

      0.313       0.305

      0.502       0.516

     20.65      20.1

      0.157       0.285

Number of Distinct Detects Number of Distinct Non-Detects

Minimum Detect Minimum Non-Detect

Maximum Detect Maximum Non-Detect

Variance Detects Percent Non-Detects

Mean Detects SD Detects

Median Detects CV Detects

Skewness Detects Kurtosis Detects

Mean of Logged Detects SD of Logged Detects

Normal GOF Test on Detects Only

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Detected Data Not Normal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Detected Data appear Normal at 5% Significance Level

Detected Data appear Approximate Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs

Mean Standard Error of Mean

SD    95% KM (BCA) UCL

95% KM (t) UCL 95% KM (Percentile Bootstrap) UCL

   95% KM (z) UCL    95% KM Bootstrap t UCL

90% KM Chebyshev UCL 95% KM Chebyshev UCL

97.5% KM Chebyshev UCL 99% KM Chebyshev UCL

Gamma GOF Tests on Detected Observations Only

A-D Test Statistic Anderson-Darling GOF Test

5% A-D Critical Value Detected data appear Gamma Distributed at 5% Significance Level

K-S Test Statistic Kolmogrov-Smirnoff GOF

5% K-S Critical Value Detected data appear Gamma Distributed at 5% Significance Level

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Gamma Kaplan-Meier (KM) Statistics

k hat (KM) nu hat (KM)

Approximate Chi Square Value (5.83, α) Adjusted Chi Square Value (5.83, β)

   95% Gamma Approximate KM-UCL (use when n>=50)    95% Gamma Adjusted KM-UCL (use when n<50)

Gamma (KM) may not be used when k hat (KM) is < 0.1

Gamma ROS Statistics using Imputed  Non-Detects

GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1

For such situations, GROS method tends to yield inflated values of UCLs and BTVs

For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates

Minimum Mean

Maximum Median

SD CV

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)



2751

2752

2753

2754

2755

2756

2757

2758

2759

2760

2761

2762

2763

2764

2765

2766

2767

2768

2769

2770

2771

2772

2773

2774

2775

2776

2777

2778

2779

2780

2781

2782

2783

2784

2785

2786

2787

2788

2789

2790

2791

2792

2793

2794

2795

2796

2797

2798

2799

2800

2801

2802

2803

2804

2805

A B C D E F G H I J K L
     0.0419

     10.93      10.58

      0.289       0.298

      0.947

      0.788

      0.195

      0.362

      0.161     -3.805

      0.601       1.385

      0.338       0.353

      0.527       2.262

      0.12

    -3.226       0.132

      1.152       2.628

      0.234

      0.248     -2.664

      0.601       1.483

      0.426       0.47

      0.367       0.373

     33      30

      8      25

      8      22

     0.0354      0.036

     12       1.7

     17.51      75.76%

      2.137       4.184

      0.2       1.958

      2.391       5.794

    -1.093       2.107

Adjusted Level of Significance (β)

Approximate Chi Square Value (20.10, α) Adjusted Chi Square Value (20.10, β)

   95% Gamma Approximate UCL (use when n>=50)    95% Gamma Adjusted UCL (use when n<50)

Lognormal GOF Test on Detected Observations Only

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Detected Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Detected Data appear Lognormal at 5% Significance Level

Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects

Mean in Original Scale Mean in Log Scale

SD in Original Scale SD in Log Scale

   95% t UCL (assumes normality of ROS data)    95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL    95% Bootstrap t UCL

   95% H-UCL (Log ROS)

UCLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distributed

KM Mean (logged)    95% H-UCL (KM -Log)

KM SD (logged)    95% Critical H Value (KM-Log)

KM Standard Error of Mean (logged)

DL/2 Statistics

DL/2 Normal DL/2 Log-Transformed

Mean in Original Scale Mean in Log Scale

SD in Original Scale SD in Log Scale

   95% t UCL (Assumes normality)    95% H-Stat UCL

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics

Detected Data appear Approximate Normal Distributed at 5% Significance Level

Suggested UCL to Use

95% KM (t) UCL 95% KM (Percentile Bootstrap) UCL

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

Naphthalene

General Statistics

Total Number of Observations Number of Distinct Observations

Number of Detects Number of Non-Detects

Number of Distinct Detects Number of Distinct Non-Detects

Minimum Detect Minimum Non-Detect

Maximum Detect Maximum Non-Detect

Variance Detects Percent Non-Detects

Mean Detects SD Detects

Median Detects CV Detects

Skewness Detects Kurtosis Detects

Mean of Logged Detects SD of Logged Detects



2806

2807

2808

2809

2810

2811

2812

2813

2814

2815

2816

2817

2818

2819

2820

2821

2822

2823

2824

2825

2826

2827

2828

2829

2830

2831

2832

2833

2834

2835

2836

2837

2838

2839

2840

2841

2842

2843

2844

2845

2846

2847

2848

2849

2850

2851

2852

2853

2854

2855

2856

2857

2858

2859

2860

A B C D E F G H I J K L

      0.596

      0.818

      0.381

      0.313

      0.551       0.396

      2.126       1.245

      1.221       1.196

      1.201       8.323

      1.738       2.275

      3.022       4.488

      0.69

      0.787

      0.266

      0.315

      0.361       0.309

      5.918       6.915

      5.778       4.945

      2.137       3.844

     0.067       4.425

      0.896       0.82

      2.717       2.971

     0.01       0.526

     12      0.01

      2.165       4.118

      0.231       0.23

      2.273       2.281

     15.26      15.21

      0.526       1.095

     0.0419

      7.405       7.125

      1.079       1.122

      0.907

      0.818

      0.173

      0.313

Normal GOF Test on Detects Only

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Detected Data Not Normal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Detected Data Not Normal at 5% Significance Level

Detected Data Not Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs

Mean Standard Error of Mean

SD    95% KM (BCA) UCL

95% KM (t) UCL 95% KM (Percentile Bootstrap) UCL

   95% KM (z) UCL    95% KM Bootstrap t UCL

90% KM Chebyshev UCL 95% KM Chebyshev UCL

97.5% KM Chebyshev UCL 99% KM Chebyshev UCL

Gamma GOF Tests on Detected Observations Only

A-D Test Statistic Anderson-Darling GOF Test

5% A-D Critical Value Detected data appear Gamma Distributed at 5% Significance Level

K-S Test Statistic Kolmogrov-Smirnoff GOF

5% K-S Critical Value Detected data appear Gamma Distributed at 5% Significance Level

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Gamma Kaplan-Meier (KM) Statistics

k hat (KM) nu hat (KM)

Approximate Chi Square Value (4.42, α) Adjusted Chi Square Value (4.42, β)

95% Gamma Approximate KM-UCL (use when n>=50) 95% Gamma Adjusted KM-UCL (use when n<50)

Gamma (KM) may not be used when k hat (KM) is < 0.1

Gamma ROS Statistics using Imputed  Non-Detects

GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1

For such situations, GROS method tends to yield inflated values of UCLs and BTVs

For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates

Minimum Mean

Maximum Median

SD CV

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Adjusted Level of Significance (β)

Approximate Chi Square Value (15.21, α) Adjusted Chi Square Value (15.21, β)

95% Gamma Approximate UCL (use when n>=50) 95% Gamma Adjusted UCL (use when n<50)

Lognormal GOF Test on Detected Observations Only

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Detected Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Detected Data appear Lognormal at 5% Significance Level



2861

2862

2863

2864

2865

2866

2867

2868

2869

2870

2871

2872

2873

2874

2875

2876

2877

2878

2879

2880

2881

2882

2883

2884

2885

2886

2887

2888

2889

2890

2891

2892

2893

2894

2895

2896

2897

2898

2899

2900

2901

2902

2903

2904

2905

2906

2907

2908

2909

2910

2911

2912

2913

2914

2915

A B C D E F G H I J K L

      0.528     -3.718

      2.164       1.866

      1.166       1.23

      1.712       8.747

      0.461

    -2.736       0.341

      1.376       2.93

      0.263

      0.604     -2.566

      2.152       1.7

      1.238       0.904

      1.221       1.122

      2.971

     33      33

      0

      0.482       4.823

     14.3       4.69

      2.826       0.492

      0.586       1.439

      0.896

      0.931

      0.189

      0.154

      5.656       5.764

      5.677

Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects

Mean in Original Scale Mean in Log Scale

SD in Original Scale SD in Log Scale

   95% t UCL (assumes normality of ROS data)    95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL    95% Bootstrap t UCL

   95% H-UCL (Log ROS)

UCLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distributed

KM Mean (logged)    95% H-UCL (KM -Log)

KM SD (logged)    95% Critical H Value (KM-Log)

KM Standard Error of Mean (logged)

DL/2 Statistics

DL/2 Normal DL/2 Log-Transformed

Mean in Original Scale Mean in Log Scale

SD in Original Scale SD in Log Scale

   95% t UCL (Assumes normality)    95% H-Stat UCL

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics

Detected Data appear Gamma Distributed at 5% Significance Level

Suggested UCL to Use

95% KM (t) UCL 95% GROS Adjusted Gamma UCL

95% Adjusted Gamma KM-UCL

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

Nickel

General Statistics

Total Number of Observations Number of Distinct Observations

Number of Missing Observations

Minimum Mean

Maximum Median

SD Std. Error of Mean

Coefficient of Variation Skewness

Normal GOF Test

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Data Not Normal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Data Not Normal at 5% Significance Level

Data Not Normal at 5% Significance Level

Assuming Normal Distribution

   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL    95% Adjusted-CLT UCL (Chen-1995)

   95% Modified-t UCL (Johnson-1978)



2916

2917

2918

2919

2920

2921

2922

2923

2924

2925

2926

2927

2928

2929

2930

2931

2932

2933

2934

2935

2936

2937

2938

2939

2940

2941

2942

2943

2944

2945

2946

2947

2948

2949

2950

2951

2952

2953

2954

2955

2956

2957

2958

2959

2960

2961

2962

2963

2964

2965

2966

2967

2968

2969

2970

A B C D E F G H I J K L

      0.551

      0.754

      0.116

      0.154

      2.881       2.639

      1.674       1.827

   190.1    174.2

      4.823       2.969

   144.7

     0.0419    143.3

      5.807       5.863

      0.909

      0.931

      0.133

      0.154

    -0.73       1.39

      2.66       0.681

      6.517       6.951

      7.826       9.039

     11.42

      5.632       5.656

      5.623       5.866

      5.995       5.655

      5.796

      6.299       6.967

      7.895       9.718

      5.863

Gamma GOF Test

A-D Test Statistic Anderson-Darling Gamma GOF Test

5% A-D Critical Value Detected data appear Gamma Distributed at 5% Significance Level

K-S Test Statistic Kolmogrov-Smirnoff Gamma GOF Test

5% K-S Critical Value Detected data appear Gamma Distributed at 5% Significance Level

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Approximate Chi Square Value (0.05)

Adjusted Level of Significance Adjusted Chi Square Value

Assuming Gamma Distribution

   95% Approximate Gamma UCL (use when n>=50)    95% Adjusted Gamma UCL (use when n<50)

Lognormal GOF Test

Shapiro Wilk Test Statistic Shapiro Wilk Lognormal GOF Test

5% Shapiro Wilk Critical Value Data Not Lognormal at 5% Significance Level

Lilliefors Test Statistic Lilliefors Lognormal GOF Test

5% Lilliefors Critical Value Data appear Lognormal at 5% Significance Level

Data appear Approximate Lognormal at 5% Significance Level

Lognormal Statistics

Minimum of Logged Data Mean of logged Data

Maximum of Logged Data SD of logged Data

Assuming Lognormal Distribution

   95% H-UCL    90% Chebyshev (MVUE) UCL

   95% Chebyshev (MVUE) UCL  97.5% Chebyshev (MVUE) UCL

   99% Chebyshev (MVUE) UCL

Nonparametric Distribution Free UCL Statistics

Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

   95% CLT UCL    95% Jackknife UCL

   95% Standard Bootstrap UCL    95% Bootstrap-t UCL

   95% Hall's Bootstrap UCL    95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL

   90% Chebyshev(Mean, Sd) UCL    95% Chebyshev(Mean, Sd) UCL

 97.5% Chebyshev(Mean, Sd) UCL    99% Chebyshev(Mean, Sd) UCL

Suggested UCL to Use

95% Adjusted Gamma UCL

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

For additional insight the user may want to consult a statistician.

Phenanthrene



2971

2972

2973

2974

2975

2976

2977

2978

2979

2980

2981

2982

2983

2984

2985

2986

2987

2988

2989

2990

2991

2992

2993

2994

2995

2996

2997

2998

2999

3000

3001

3002

3003

3004

3005

3006

3007

3008

3009

3010

3011

3012

3013

3014

3015

3016

3017

3018

3019

3020

3021

3022

3023

3024

3025

A B C D E F G H I J K L

     33      31

     22      11

     21      10

     0.0192      0.036

     69       0.39

   219      33.33%

      4.889      14.8

      0.29       3.027

      4.252      18.88

    -0.883       2.211

      0.364

      0.911

      0.39

      0.189

      3.27       2.142

     12.02       7.067

      6.899       7.341

      6.794      21.31

      9.697      12.61

     16.65      24.59

      1.86

      0.856

      0.226

      0.202

      0.282       0.274

     17.34      17.85

     12.41      12.05

      4.889       9.342

     0.0739       4.88

      1.097       1.01

     14.54      15.8

     0.01       3.262

     69      0.0758

     12.21       3.744

General Statistics

Total Number of Observations Number of Distinct Observations

Number of Detects Number of Non-Detects

Number of Distinct Detects Number of Distinct Non-Detects

Minimum Detect Minimum Non-Detect

Maximum Detect Maximum Non-Detect

Variance Detects Percent Non-Detects

Mean Detects SD Detects

Median Detects CV Detects

Skewness Detects Kurtosis Detects

Mean of Logged Detects SD of Logged Detects

Normal GOF Test on Detects Only

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Detected Data Not Normal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Detected Data Not Normal at 5% Significance Level

Detected Data Not Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs

Mean Standard Error of Mean

SD    95% KM (BCA) UCL

   95% KM (t) UCL    95% KM (Percentile Bootstrap) UCL

   95% KM (z) UCL    95% KM Bootstrap t UCL

90% KM Chebyshev UCL 95% KM Chebyshev UCL

97.5% KM Chebyshev UCL 99% KM Chebyshev UCL

Gamma GOF Tests on Detected Observations Only

A-D Test Statistic Anderson-Darling GOF Test

5% A-D Critical Value Detected Data Not Gamma Distributed at 5% Significance Level

K-S Test Statistic Kolmogrov-Smirnoff GOF

5% K-S Critical Value Detected Data Not Gamma Distributed at 5% Significance Level

Detected Data Not Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Gamma Kaplan-Meier (KM) Statistics

k hat (KM) nu hat (KM)

Approximate Chi Square Value (4.88, α) Adjusted Chi Square Value (4.88, β)

   95% Gamma Approximate KM-UCL (use when n>=50)    95% Gamma Adjusted KM-UCL (use when n<50)

Gamma (KM) may not be used when k hat (KM) is < 0.1

Gamma ROS Statistics using Imputed  Non-Detects

GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1

For such situations, GROS method tends to yield inflated values of UCLs and BTVs

For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates

Minimum Mean

Maximum Median

SD CV



3026

3027

3028

3029

3030

3031

3032

3033

3034

3035

3036

3037

3038

3039

3040

3041

3042

3043

3044

3045

3046

3047

3048

3049

3050

3051

3052

3053

3054

3055

3056

3057

3058

3059

3060

3061

3062

3063

3064

3065

3066

3067

3068

3069

3070

3071

3072

3073

3074

3075

3076

3077

3078

3079

3080

A B C D E F G H I J K L
      0.219       0.22

     14.87      14.85

     14.48      14.5

      3.262       6.961

     0.0419

      6.912       6.642

      6.842       7.119

      0.946

      0.911

      0.126

      0.189

      3.265     -2.005

     12.21       2.425

      6.866       7.368

     10.66      20.5

     17.7

    -1.782       9.113

      2.187       4.141

      0.394

      3.271     -1.836

     12.21       2.288

      6.871      12.43

     24.59

     33      33

     27       6

     27       6

     0.0122      0.0363

   110       0.39

   459.9      18.18%

      6.376      21.45

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Adjusted Level of Significance (β)

Approximate Chi Square Value (14.50, α) Adjusted Chi Square Value (14.50, β)

   95% Gamma Approximate UCL (use when n>=50)    95% Gamma Adjusted UCL (use when n<50)

Lognormal GOF Test on Detected Observations Only

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Detected Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Detected Data appear Lognormal at 5% Significance Level

Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects

Mean in Original Scale Mean in Log Scale

SD in Original Scale SD in Log Scale

   95% t UCL (assumes normality of ROS data)    95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL    95% Bootstrap t UCL

   95% H-UCL (Log ROS)

UCLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distributed

KM Mean (logged)    95% H-UCL (KM -Log)

KM SD (logged)    95% Critical H Value (KM-Log)

KM Standard Error of Mean (logged)

DL/2 Statistics

DL/2 Normal DL/2 Log-Transformed

Mean in Original Scale Mean in Log Scale

SD in Original Scale SD in Log Scale

   95% t UCL (Assumes normality)    95% H-Stat UCL

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics

Detected Data appear Lognormal Distributed at 5% Significance Level

Suggested UCL to Use

99% KM (Chebyshev) UCL

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

Pyrene

General Statistics

Total Number of Observations Number of Distinct Observations

Number of Detects Number of Non-Detects

Number of Distinct Detects Number of Distinct Non-Detects

Minimum Detect Minimum Non-Detect

Maximum Detect Maximum Non-Detect

Variance Detects Percent Non-Detects

Mean Detects SD Detects



3081

3082

3083

3084

3085

3086

3087

3088

3089

3090

3091

3092

3093

3094

3095

3096

3097

3098

3099

3100

3101

3102

3103

3104

3105

3106

3107

3108

3109

3110

3111

3112

3113

3114

3115

3116

3117

3118

3119

3120

3121

3122

3123

3124

3125

3126

3127

3128

3129

3130

3131

3132

3133

3134

3135

A B C D E F G H I J K L
      0.23       3.363

      4.697      23.07

    -1.067       2.444

      0.33

      0.923

      0.413

      0.171

      5.222       3.405

     19.19      11.69

     10.99      11.58

     10.82      37.4

     15.44      20.06

     26.48      39.1

      2.316

      0.88

      0.234

      0.185

      0.244       0.242

     26.11      26.37

     13.19      13.06

      6.376      12.97

     0.074       4.887

      1.1       1.012

     23.2      25.21

     0.01       5.219

   110       0.12

     19.49       3.735

      0.216       0.217

     24.14      24.08

     14.27      14.31

      5.219      11.21

     0.0419

      6.781       6.515

     11.01      11.46

Median Detects CV Detects

Skewness Detects Kurtosis Detects

Mean of Logged Detects SD of Logged Detects

Normal GOF Test on Detects Only

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Detected Data Not Normal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Detected Data Not Normal at 5% Significance Level

Detected Data Not Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs

Mean Standard Error of Mean

SD    95% KM (BCA) UCL

   95% KM (t) UCL    95% KM (Percentile Bootstrap) UCL

   95% KM (z) UCL    95% KM Bootstrap t UCL

90% KM Chebyshev UCL 95% KM Chebyshev UCL

97.5% KM Chebyshev UCL 99% KM Chebyshev UCL

Gamma GOF Tests on Detected Observations Only

A-D Test Statistic Anderson-Darling GOF Test

5% A-D Critical Value Detected Data Not Gamma Distributed at 5% Significance Level

K-S Test Statistic Kolmogrov-Smirnoff GOF

5% K-S Critical Value Detected Data Not Gamma Distributed at 5% Significance Level

Detected Data Not Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Gamma Kaplan-Meier (KM) Statistics

k hat (KM) nu hat (KM)

Approximate Chi Square Value (4.89, α) Adjusted Chi Square Value (4.89, β)

   95% Gamma Approximate KM-UCL (use when n>=50)    95% Gamma Adjusted KM-UCL (use when n<50)

Gamma (KM) may not be used when k hat (KM) is < 0.1

Gamma ROS Statistics using Imputed  Non-Detects

GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1

For such situations, GROS method tends to yield inflated values of UCLs and BTVs

For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates

Minimum Mean

Maximum Median

SD CV

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Adjusted Level of Significance (β)

Approximate Chi Square Value (14.31, α) Adjusted Chi Square Value (14.31, β)

   95% Gamma Approximate UCL (use when n>=50)    95% Gamma Adjusted UCL (use when n<50)

Lognormal GOF Test on Detected Observations Only



3136

3137

3138

3139

3140

3141

3142

3143

3144

3145

3146

3147

3148

3149

3150

3151

3152

3153

3154

3155

3156

3157

3158

3159

3160

3161

3162

3163

3164

3165

3166

3167

3168

3169

3170

3171

3172

3173

3174

3175

3176

3177

3178

3179

3180

3181

3182

3183

3184

3185

3186

3187

3188

3189

3190

A B C D E F G H I J K L
      0.95

      0.923

      0.118

      0.171

      5.221     -1.63

     19.49       2.527

     10.97      11.38

     15.17      32.43

     38.66

    -1.583      29.19

      2.445       4.55

      0.436

      5.226     -1.519

     19.49       2.438

     10.97      30.18

     39.1

     33      28

      7      26

      7      23

      0.26       0.27

      0.98       1.26

     0.0673      78.79%

      0.399       0.259

      0.29       0.651

      2.52       6.472

    -1.037       0.466

      0.588

      0.803

      0.401

      0.335

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Detected Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Detected Data appear Lognormal at 5% Significance Level

Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects

Mean in Original Scale Mean in Log Scale

SD in Original Scale SD in Log Scale

   95% t UCL (assumes normality of ROS data)    95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL    95% Bootstrap t UCL

   95% H-UCL (Log ROS)

UCLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distributed

KM Mean (logged)    95% H-UCL (KM -Log)

KM SD (logged)    95% Critical H Value (KM-Log)

KM Standard Error of Mean (logged)

DL/2 Statistics

DL/2 Normal DL/2 Log-Transformed

Mean in Original Scale Mean in Log Scale

SD in Original Scale SD in Log Scale

   95% t UCL (Assumes normality)    95% H-Stat UCL

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics

Detected Data appear Lognormal Distributed at 5% Significance Level

Suggested UCL to Use

99% KM (Chebyshev) UCL

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

Selenium

General Statistics

Total Number of Observations Number of Distinct Observations

Number of Detects Number of Non-Detects

Number of Distinct Detects Number of Distinct Non-Detects

Minimum Detect Minimum Non-Detect

Maximum Detect Maximum Non-Detect

Variance Detects Percent Non-Detects

Mean Detects SD Detects

Median Detects CV Detects

Skewness Detects Kurtosis Detects

Mean of Logged Detects SD of Logged Detects

Normal GOF Test on Detects Only

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Detected Data Not Normal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Detected Data Not Normal at 5% Significance Level



3191

3192

3193

3194

3195

3196

3197

3198

3199

3200

3201

3202

3203

3204

3205

3206

3207

3208

3209

3210

3211

3212

3213

3214

3215

3216

3217

3218

3219

3220

3221

3222

3223

3224

3225

3226

3227

3228

3229

3230

3231

3232

3233

3234

3235

3236

3237

3238

3239

3240

3241

3242

3243

3244

3245

A B C D E F G H I J K L

      0.326      0.0441

      0.167       0.407

      0.401       0.409

      0.399       0.609

      0.458       0.518

      0.601       0.765

      1.189

      0.71

      0.355

      0.313

      4.421       2.621

     0.0902       0.152

     61.89      36.7

      0.399       0.246

      3.828    252.7

   216.9    215.2

      0.38       0.383

      0.114       0.281

      0.98       0.266

      0.137       0.488

      7.895       7.198

     0.0355      0.039

   521.1    475

      0.281       0.105

     0.0419

   425.5    423.1

      0.313       0.315

      0.692

      0.803

      0.32

      0.335

      0.303     -1.235

      0.126       0.25

      0.341       0.346

Detected Data Not Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs

Mean Standard Error of Mean

SD    95% KM (BCA) UCL

95% KM (t) UCL 95% KM (Percentile Bootstrap) UCL

   95% KM (z) UCL    95% KM Bootstrap t UCL

90% KM Chebyshev UCL 95% KM Chebyshev UCL

97.5% KM Chebyshev UCL 99% KM Chebyshev UCL

Gamma GOF Tests on Detected Observations Only

A-D Test Statistic Anderson-Darling GOF Test

5% A-D Critical Value Detected Data Not Gamma Distributed at 5% Significance Level

K-S Test Statistic Kolmogrov-Smirnoff GOF

5% K-S Critical Value Detected Data Not Gamma Distributed at 5% Significance Level

Detected Data Not Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Gamma Kaplan-Meier (KM) Statistics

k hat (KM) nu hat (KM)

Approximate Chi Square Value (252.66, α) Adjusted Chi Square Value (252.66, β)

   95% Gamma Approximate KM-UCL (use when n>=50)    95% Gamma Adjusted KM-UCL (use when n<50)

Gamma ROS Statistics using Imputed  Non-Detects

GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1

For such situations, GROS method tends to yield inflated values of UCLs and BTVs

For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates

Minimum Mean

Maximum Median

SD CV

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Adjusted Level of Significance (β)

Approximate Chi Square Value (475.05, α) Adjusted Chi Square Value (475.05, β)

   95% Gamma Approximate UCL (use when n>=50)    95% Gamma Adjusted UCL (use when n<50)

Lognormal GOF Test on Detected Observations Only

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Detected Data Not Lognormal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Detected Data appear Lognormal at 5% Significance Level

Detected Data appear Approximate Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects

Mean in Original Scale Mean in Log Scale

SD in Original Scale SD in Log Scale

   95% t UCL (assumes normality of ROS data)    95% Percentile Bootstrap UCL



3246

3247

3248

3249

3250

3251

3252

3253

3254

3255

3256

3257

3258

3259

3260

3261

3262

3263

3264

3265

3266

3267

3268

3269

3270

3271

3272

3273

3274

3275

3276

3277

3278

3279

3280

3281

3282

3283

3284

3285

3286

3287

3288

3289

3290

3291

3292

3293

3294

3295

3296

3297

3298

3299

3300

A B C D E F G H I J K L
      0.371       0.413

      0.325

    -1.187       0.353

      0.311       1.803

     0.0837

      0.425     -0.987

      0.202       0.552

      0.485       0.527

      0.401       0.409

     33      30

     14      19

     14      16

      0.129       0.507

      1.5       4.2

      0.129      57.58%

      0.468       0.36

      0.362       0.768

      2.125       4.953

    -0.963       0.633

      0.764

      0.874

      0.27

      0.237

      0.383      0.0527

      0.256       0.477

      0.473       0.471

      0.47       0.504

      0.541       0.613

      0.712       0.907

   95% BCA Bootstrap UCL    95% Bootstrap t UCL

   95% H-UCL (Log ROS)

UCLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distributed

KM Mean (logged)    95% H-UCL (KM -Log)

KM SD (logged)    95% Critical H Value (KM-Log)

KM Standard Error of Mean (logged)

DL/2 Statistics

DL/2 Normal DL/2 Log-Transformed

Mean in Original Scale Mean in Log Scale

SD in Original Scale SD in Log Scale

   95% t UCL (Assumes normality)    95% H-Stat UCL

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics

Detected Data appear Approximate Lognormal Distributed at 5% Significance Level

Suggested UCL to Use

95% KM (t) UCL 95% KM (% Bootstrap) UCL

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

Silver

General Statistics

Total Number of Observations Number of Distinct Observations

Number of Detects Number of Non-Detects

Number of Distinct Detects Number of Distinct Non-Detects

Minimum Detect Minimum Non-Detect

Maximum Detect Maximum Non-Detect

Variance Detects Percent Non-Detects

Mean Detects SD Detects

Median Detects CV Detects

Skewness Detects Kurtosis Detects

Mean of Logged Detects SD of Logged Detects

Normal GOF Test on Detects Only

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Detected Data Not Normal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Detected Data Not Normal at 5% Significance Level

Detected Data Not Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs

Mean Standard Error of Mean

SD    95% KM (BCA) UCL

95% KM (t) UCL 95% KM (Percentile Bootstrap) UCL

   95% KM (z) UCL    95% KM Bootstrap t UCL

90% KM Chebyshev UCL 95% KM Chebyshev UCL

97.5% KM Chebyshev UCL 99% KM Chebyshev UCL



3301

3302

3303

3304

3305

3306

3307

3308

3309

3310

3311

3312

3313

3314

3315

3316

3317

3318

3319

3320

3321

3322

3323

3324

3325

3326

3327

3328

3329

3330

3331

3332

3333

3334

3335

3336

3337

3338

3339

3340

3341

3342

3343

3344

3345

3346

3347

3348

3349

3350

3351

3352

3353

3354

3355

A B C D E F G H I J K L

      0.501

      0.744

      0.202

      0.231

      2.606       2.095

      0.18       0.223

     72.97      58.67

      0.468       0.323

      2.235    147.5

   120.5    119.2

      0.47       0.475

      0.129       0.375

      1.5       0.3

      0.248       0.661

      4.305       3.934

     0.087      0.0952

   284.1    259.6

      0.375       0.189

     0.0419

   223.3    221.6

      0.436       0.439

      0.97

      0.874

      0.157

      0.237

      0.377     -1.09

      0.245       0.433

      0.449       0.457

      0.477       0.552

      0.426

    -1.106       0.45

      0.513       1.945

      0.125

Gamma GOF Tests on Detected Observations Only

A-D Test Statistic Anderson-Darling GOF Test

5% A-D Critical Value Detected data appear Gamma Distributed at 5% Significance Level

K-S Test Statistic Kolmogrov-Smirnoff GOF

5% K-S Critical Value Detected data appear Gamma Distributed at 5% Significance Level

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Gamma Kaplan-Meier (KM) Statistics

k hat (KM) nu hat (KM)

Approximate Chi Square Value (147.52, α) Adjusted Chi Square Value (147.52, β)

95% Gamma Approximate KM-UCL (use when n>=50) 95% Gamma Adjusted KM-UCL (use when n<50)

Gamma ROS Statistics using Imputed  Non-Detects

GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1

For such situations, GROS method tends to yield inflated values of UCLs and BTVs

For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates

Minimum Mean

Maximum Median

SD CV

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Adjusted Level of Significance (β)

Approximate Chi Square Value (259.64, α) Adjusted Chi Square Value (259.64, β)

95% Gamma Approximate UCL (use when n>=50) 95% Gamma Adjusted UCL (use when n<50)

Lognormal GOF Test on Detected Observations Only

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Detected Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Detected Data appear Lognormal at 5% Significance Level

Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects

Mean in Original Scale Mean in Log Scale

SD in Original Scale SD in Log Scale

   95% t UCL (assumes normality of ROS data)    95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL    95% Bootstrap t UCL

   95% H-UCL (Log ROS)

UCLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distributed

KM Mean (logged)    95% H-UCL (KM -Log)

KM SD (logged)    95% Critical H Value (KM-Log)

KM Standard Error of Mean (logged)

DL/2 Statistics

DL/2 Normal DL/2 Log-Transformed



3356

3357

3358

3359

3360

3361

3362

3363

3364

3365

3366

3367

3368

3369

3370

3371

3372

3373

3374

3375

3376

3377

3378

3379

3380

3381

3382

3383

3384

3385

3386

3387

3388

3389

3390

3391

3392

3393

3394

3395

3396

3397

3398

3399

3400

3401

3402

3403

3404

3405

3406

3407

3408

3409

3410

A B C D E F G H I J K L
      0.441     -1.014

      0.39       0.554

      0.556       0.513

      0.473       0.439

      0.475

     33      17

     13      20

     13       4

      0.132      0.079

     90.1       0.5

   738.7      60.61%

     12.04      27.18

      1.71       2.257

      2.553       6.068

      0.451       2.033

      0.503

      0.866

      0.456

      0.246

      4.829       3.151

     17.39      10.3

     10.17      10.47

     10.01      88.72

     14.28      18.56

     24.51      36.18

      1.346

      0.823

      0.304

      0.255

      0.333       0.307

Mean in Original Scale Mean in Log Scale

SD in Original Scale SD in Log Scale

   95% t UCL (Assumes normality)    95% H-Stat UCL

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics

Detected Data appear Gamma Distributed at 5% Significance Level

Suggested UCL to Use

95% KM (t) UCL 95% GROS Adjusted Gamma UCL

95% Adjusted Gamma KM-UCL

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

Trinitrotoluene[2,4,6-]

General Statistics

Total Number of Observations Number of Distinct Observations

Number of Detects Number of Non-Detects

Number of Distinct Detects Number of Distinct Non-Detects

Minimum Detect Minimum Non-Detect

Maximum Detect Maximum Non-Detect

Variance Detects Percent Non-Detects

Mean Detects SD Detects

Median Detects CV Detects

Skewness Detects Kurtosis Detects

Mean of Logged Detects SD of Logged Detects

Normal GOF Test on Detects Only

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Detected Data Not Normal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Detected Data Not Normal at 5% Significance Level

Detected Data Not Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs

Mean Standard Error of Mean

SD    95% KM (BCA) UCL

   95% KM (t) UCL    95% KM (Percentile Bootstrap) UCL

   95% KM (z) UCL    95% KM Bootstrap t UCL

90% KM Chebyshev UCL 95% KM Chebyshev UCL

97.5% KM Chebyshev UCL 99% KM Chebyshev UCL

Gamma GOF Tests on Detected Observations Only

A-D Test Statistic Anderson-Darling GOF Test

5% A-D Critical Value Detected Data Not Gamma Distributed at 5% Significance Level

K-S Test Statistic Kolmogrov-Smirnoff GOF

5% K-S Critical Value Detected Data Not Gamma Distributed at 5% Significance Level

Detected Data Not Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only

k hat (MLE) k star (bias corrected MLE)



3411

3412

3413

3414

3415

3416

3417

3418

3419

3420

3421

3422

3423

3424

3425

3426

3427

3428

3429

3430

3431

3432

3433

3434

3435

3436

3437

3438

3439

3440

3441

3442

3443

3444

3445

3446

3447

3448

3449

3450

3451

3452

3453

3454

3455

3456

3457

3458

3459

3460

3461

3462

3463

3464

3465

A B C D E F G H I J K L
     36.19      39.19

      8.651       7.988

     12.04      21.73

     0.0771       5.089

      1.193       1.101

     20.59      22.32

     0.01       4.75

     90.1      0.01

     17.68       3.723

      0.179       0.183

     26.48      25.91

     11.84      12.1

      4.75      11.09

     0.0419

      5.291       5.06

     10.86      11.36

      0.912

      0.866

      0.151

      0.246

      4.794     -2.182

     17.67       2.898

     10      10.18

     13.05      89.76

   112.6

    -1.137       5.398

      1.826       3.584

      0.355

      4.87     -0.882

     17.65       1.752

     10.07       5.625

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Gamma Kaplan-Meier (KM) Statistics

k hat (KM) nu hat (KM)

Approximate Chi Square Value (5.09, α) Adjusted Chi Square Value (5.09, β)

   95% Gamma Approximate KM-UCL (use when n>=50)    95% Gamma Adjusted KM-UCL (use when n<50)

Gamma (KM) may not be used when k hat (KM) is < 0.1

Gamma ROS Statistics using Imputed  Non-Detects

GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1

For such situations, GROS method tends to yield inflated values of UCLs and BTVs

For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates

Minimum Mean

Maximum Median

SD CV

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Adjusted Level of Significance (β)

Approximate Chi Square Value (12.10, α) Adjusted Chi Square Value (12.10, β)

   95% Gamma Approximate UCL (use when n>=50)    95% Gamma Adjusted UCL (use when n<50)

Lognormal GOF Test on Detected Observations Only

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Detected Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Detected Data appear Lognormal at 5% Significance Level

Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects

Mean in Original Scale Mean in Log Scale

SD in Original Scale SD in Log Scale

   95% t UCL (assumes normality of ROS data)    95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL    95% Bootstrap t UCL

   95% H-UCL (Log ROS)

UCLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distributed

KM Mean (logged)    95% H-UCL (KM -Log)

KM SD (logged)    95% Critical H Value (KM-Log)

KM Standard Error of Mean (logged)

DL/2 Statistics

DL/2 Normal DL/2 Log-Transformed

Mean in Original Scale Mean in Log Scale

SD in Original Scale SD in Log Scale

   95% t UCL (Assumes normality)    95% H-Stat UCL

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics

Detected Data appear Lognormal Distributed at 5% Significance Level



3466

3467

3468

3469

3470

3471

3472

3473

3474

3475

3476

3477

3478

3479

3480

3481

3482

3483

3484

3485

3486

3487

3488

3489

3490

3491

3492

3493

3494

3495

3496

3497

3498

3499

3500

3501

3502

3503

3504

3505

3506

3507

3508

3509

3510

3511

3512

3513

3514

3515

3516

3517

3518

3519

3520

A B C D E F G H I J K L

     36.18

     33      31

      0

      2.07      15.83

     54.5      13.8

     10.47       1.822

      0.661       1.641

      0.885

      0.931

      0.13

      0.154

     18.92      19.38

     19

      0.143

      0.756

     0.059

      0.155

      2.484       2.279

      6.371       6.946

   164    150.4

     15.83      10.49

   123

     0.0419    121.8

     19.35      19.55

      0.976

      0.931

      0.103

      0.154

Suggested UCL to Use

99% KM (Chebyshev) UCL

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

Vanadium

General Statistics

Total Number of Observations Number of Distinct Observations

Number of Missing Observations

Minimum Mean

Maximum Median

SD Std. Error of Mean

Coefficient of Variation Skewness

Normal GOF Test

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Data Not Normal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Data appear Normal at 5% Significance Level

Data appear Approximate Normal at 5% Significance Level

Assuming Normal Distribution

   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL    95% Adjusted-CLT UCL (Chen-1995)

   95% Modified-t UCL (Johnson-1978)

Gamma GOF Test

A-D Test Statistic Anderson-Darling Gamma GOF Test

5% A-D Critical Value Detected data appear Gamma Distributed at 5% Significance Level

K-S Test Statistic Kolmogrov-Smirnoff Gamma GOF Test

5% K-S Critical Value Detected data appear Gamma Distributed at 5% Significance Level

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Approximate Chi Square Value (0.05)

Adjusted Level of Significance Adjusted Chi Square Value

Assuming Gamma Distribution

   95% Approximate Gamma UCL (use when n>=50))    95% Adjusted Gamma UCL (use when n<50)

Lognormal GOF Test

Shapiro Wilk Test Statistic Shapiro Wilk Lognormal GOF Test

5% Shapiro Wilk Critical Value Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic Lilliefors Lognormal GOF Test

5% Lilliefors Critical Value Data appear Lognormal at 5% Significance Level

Data appear Lognormal at 5% Significance Level



3521

3522

3523

3524

3525

3526

3527

3528

3529

3530

3531

3532

3533

3534

3535

3536

3537

3538

3539

3540

3541

3542

3543

3544

3545

3546

3547

3548

3549

3550

3551

3552

3553

3554

3555

3556

3557

3558

3559

3560

3561

3562

3563

3564

3565

3566

3567

3568

3569

3570

3571

3572

3573

3574

3575

A B C D E F G H I J K L

      0.728       2.547

      3.998       0.705

     21.32      22.71

     25.65      29.72

     37.73

     18.83      18.92

     18.82      19.58

     20.02      19.04

     19.63

     21.3      23.77

     27.21      33.96

     18.92

     33      32

      0

     10.2    119.3

  1050      39

   202.9      35.32

      1.7       3.479

      0.554

      0.931

      0.296

      0.154

   179.2    200.3

   182.8

      2.153

      0.787

Lognormal Statistics

Minimum of Logged Data Mean of logged Data

Maximum of Logged Data SD of logged Data

Assuming Lognormal Distribution

   95% H-UCL    90% Chebyshev (MVUE) UCL

   95% Chebyshev (MVUE) UCL  97.5% Chebyshev (MVUE) UCL

   99% Chebyshev (MVUE) UCL

Nonparametric Distribution Free UCL Statistics

Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

   95% CLT UCL    95% Jackknife UCL

   95% Standard Bootstrap UCL    95% Bootstrap-t UCL

   95% Hall's Bootstrap UCL    95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL

   90% Chebyshev(Mean, Sd) UCL    95% Chebyshev(Mean, Sd) UCL

 97.5% Chebyshev(Mean, Sd) UCL    99% Chebyshev(Mean, Sd) UCL

Suggested UCL to Use

95% Student's-t UCL

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

For additional insight the user may want to consult a statistician.

Zinc

General Statistics

Total Number of Observations Number of Distinct Observations

Number of Missing Observations

Minimum Mean

Maximum Median

SD Std. Error of Mean

Coefficient of Variation Skewness

Normal GOF Test

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Data Not Normal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Data Not Normal at 5% Significance Level

Data Not Normal at 5% Significance Level

Assuming Normal Distribution

   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL    95% Adjusted-CLT UCL (Chen-1995)

   95% Modified-t UCL (Johnson-1978)

Gamma GOF Test

A-D Test Statistic Anderson-Darling Gamma GOF Test

5% A-D Critical Value Data Not Gamma Distributed at 5% Significance Level



3576

3577

3578

3579

3580

3581

3582

3583

3584

3585

3586

3587

3588

3589

3590

3591

3592

3593

3594

3595

3596

3597

3598

3599

3600

3601

3602

3603

3604

3605

3606

3607

3608

3609

3610

3611

3612

3613

3614

3615

3616

3617

3618

3619

3620

3621

3622

3623

3624

3625

A B C D E F G H I J K L
      0.217

      0.159

      0.774       0.723

   154.3    165

     51.05      47.74

   119.3    140.3

     32.89

     0.0419      32.25

   173.3    176.7

      0.916

      0.931

      0.14

      0.154

      2.322       4.011

      6.957       1.145

   180.7    176.5

   209.8    256

   346.6

   177.5    179.2

   176.5    234.2

   409.3    178.3

   205.5

   225.3    273.3

   340    470.8

   273.3

K-S Test Statistic Kolmogrov-Smirnoff Gamma GOF Test

5% K-S Critical Value Data Not Gamma Distributed at 5% Significance Level

Data Not Gamma Distributed at 5% Significance Level

Gamma Statistics

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Approximate Chi Square Value (0.05)

Adjusted Level of Significance Adjusted Chi Square Value

Assuming Gamma Distribution

   95% Approximate Gamma UCL (use when n>=50))    95% Adjusted Gamma UCL (use when n<50)

Lognormal GOF Test

Shapiro Wilk Test Statistic Shapiro Wilk Lognormal GOF Test

5% Shapiro Wilk Critical Value Data Not Lognormal at 5% Significance Level

Lilliefors Test Statistic Lilliefors Lognormal GOF Test

5% Lilliefors Critical Value Data appear Lognormal at 5% Significance Level

Data appear Approximate Lognormal at 5% Significance Level

Lognormal Statistics

Minimum of Logged Data Mean of logged Data

Maximum of Logged Data SD of logged Data

Assuming Lognormal Distribution

   95% H-UCL    90% Chebyshev (MVUE) UCL

   95% Chebyshev (MVUE) UCL  97.5% Chebyshev (MVUE) UCL

   99% Chebyshev (MVUE) UCL

Nonparametric Distribution Free UCL Statistics

Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

   95% CLT UCL    95% Jackknife UCL

   95% Standard Bootstrap UCL    95% Bootstrap-t UCL

   95% Hall's Bootstrap UCL    95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL

   90% Chebyshev(Mean, Sd) UCL    95% Chebyshev(Mean, Sd) UCL

 97.5% Chebyshev(Mean, Sd) UCL    99% Chebyshev(Mean, Sd) UCL

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

For additional insight the user may want to consult a statistician.

Suggested UCL to Use

95% Chebyshev (Mean, Sd) UCL

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.



Chromium D_Chromium Copper D_Copper Fluoride D_Fluoride Lead
189 1 34.6 1 1.97 1 222

2.54 1 1.79 1 1.06 1 2.33
2.5 1 1.47 1 1.32 1 1.49
2.4 1 1.6 1 1.08 1 2.17

5.47 1 2.68 1 1.29 1 4.1
4.77 1 5.77 1 1.61 1 8.67
4.12 1 2.93 1 1.72 1 2.83
4.04 1 2.16 1 2.15 1 1.59
4.58 1 1.4 1 1.25 1 1.75
2.73 1 1.48 1 1.24 1 1.35
6.07 1 11.1 1 1.69 1 15.1
12.2 1 4.8 1 1.62 1 3.46
37.9 1 9.45 1 1.45 0 26.1



D_Lead Mercury D_Mercury Nitrate D_Nitrate Silver D_Silver
1 0.362 1 2.77 1 60.5 1
1 0.0138 0 1.19 0 0.364 1
1 0.00648 1 1.31 1 1.15 1
1 0.0737 1 1.09 0 0.355 1
1 0.00671 1 1.47 1 3.3 1
1 0.013 1 1.92 1 3.51 1
1 0.0869 1 1.41 1 0.238 1
1 0.0121 0 1.12 0 0.209 1
1 0.0116 0 1.1 0 0.121 1
1 0.0517 1 1.3 1 0.112 1
1 0.013 1 1.56 0 0.591 1
1 0.0127 0 1.1 0 0.514 0
1 0.3 1 4 1 56.1 1



Uranium-234 D_Uranium-23Uranium-235/D_Uranium-23Uranium-238 D_Uranium-23Zinc
3.92 1 0.226 1 3.78 1 74.5
1.09 1 0.0888 1 1.16 1 18.2
1.29 1 0.0789 1 1.29 1 16.1
1.1 1 0.103 1 1.08 1 18.9

1.32 1 0.0741 1 1.16 1 15.8
1.32 1 0.0811 1 1.32 1 27.6
1.17 1 0.0639 1 1.16 1 22.2
1.02 1 0.0732 1 1.03 1 15
1.24 1 0.0736 1 1.06 1 17.2
1.12 1 0.0499 0 1.13 1 12.7
1.78 1 0.12 1 2.06 1 56.1

0.901 1 0.0422 0 0.825 1 15.6
2.32 1 0.145 1 2.57 1 62.9



D_Zinc
1
1
1
1
1
1
1
1
1
1
1
1
1



Cadmium D_Cadmium Chromium D_Chromium Copper D_Copper Cyanide (Tota
0.38 1 189 1 34.6 1 4.03

0.145 1 33.7 1 9.26 1 0.131
0.585 0 2.54 1 1.79 1 0.276
0.529 0 4.2 1 1.71 1 0.26
0.57 0 2.5 1 1.47 1 0.293

0.497 0 2.44 1 1.5 1 0.244
0.54 0 2.4 1 1.6 1 0.264

0.522 0 4.02 1 1.88 1 0.258
0.555 0 5.47 1 2.68 1 0.259
0.51 0 2.61 1 3.15 1 0.242

0.547 0 4.77 1 5.77 1 0.254
0.509 0 9.31 1 2.19 1 0.233
0.524 0 4.12 1 2.93 1 0.274
0.56 0 3.54 1 2.59 1 0.274

0.489 0 4.04 1 2.16 1 0.274
0.528 0 3.44 1 2.23 1 0.26
0.551 0 4.58 1 1.4 1 0.276
0.514 0 4.11 1 1.95 1 0.243
0.535 0 2.73 1 1.48 1 0.239
0.271 1 6.07 1 11.1 1 0.426
0.16 1 12.2 1 4.8 1 0.242

0.148 1 37.9 1 9.45 1 0.745
0.522 0 6.92 1 1.69 1 0.504



D_Cyanide (T Fluoride D_Fluoride Lead D_Lead Mercury D_Mercury
1 1.97 1 222 1 0.362 1
1 2.47 1 27.6 1 0.0451 1
0 1.06 1 2.33 1 0.0138 0
0 1.53 1 1.78 1 0.0272 1
0 1.32 1 1.49 1 0.00648 1
0 2.3 1 1.22 1 0.0121 1
0 1.08 1 2.17 1 0.0737 1
0 2.16 1 1.79 1 0.0703 1
0 1.29 1 4.1 1 0.00671 1
0 1.38 1 2.62 1 0.0159 1
0 1.61 1 8.67 1 0.013 1
0 3.37 1 4.04 1 0.0361 1
0 1.72 1 2.83 1 0.0869 1
0 2.03 1 1.65 1 0.0193 1
0 2.15 1 1.59 1 0.0121 0
0 2.65 1 2.42 1 0.0127 0
0 1.25 1 1.75 1 0.0116 0
0 1.76 1 1.86 1 0.0115 0
0 1.24 1 1.35 1 0.0517 1
1 1.69 1 15.1 1 0.013 1
0 1.62 1 3.46 1 0.0127 0
1 1.45 0 26.1 1 0.3 1
1 1.07 0 3.56 1 0.0127 1



Nitrate D_Nitrate Silver D_Silver Uranium-234 D_Uranium-23Uranium-235/
2.77 1 60.5 1 3.92 1 0.226
1.07 0 11.8 1 1.17 1 0.0628
1.19 0 0.364 1 1.09 1 0.0888
1.08 0 0.529 0 1.05 1 0.0498
1.31 1 1.15 1 1.29 1 0.0789
1.07 0 0.497 0 1.19 1 0.0887
1.09 0 0.355 1 1.1 1 0.103
1.08 0 0.613 1 1.02 1 0.069
1.47 1 3.3 1 1.32 1 0.0741
1.21 1 0.173 1 1.13 1 0.0459
1.92 1 3.51 1 1.32 1 0.0811
2.32 1 3 1 1.04 1 0.0617
1.41 1 0.238 1 1.17 1 0.0639
1.54 1 0.148 1 1.11 1 0.0457
1.12 0 0.209 1 1.02 1 0.0732
1.09 0 0.196 1 0.928 1 0.085
1.1 0 0.121 1 1.24 1 0.0736

1.12 0 0.199 1 0.88 1 0.0645
1.3 1 0.112 1 1.12 1 0.0499

1.56 0 0.591 1 1.78 1 0.12
1.1 0 0.514 0 0.901 1 0.0422

4 1 56.1 1 2.32 1 0.145
1.07 0 3.1 1 0.906 1 0.0203



D_Uranium-23Uranium-238 D_Uranium-23Zinc D_Zinc
1 3.78 1 74.5 1
1 1.23 1 32.9 1
1 1.16 1 18.2 1
0 1.08 1 16.2 1
1 1.29 1 16.1 1
1 1.02 1 11.8 1
1 1.08 1 18.9 1
1 1.18 1 17.7 1
1 1.16 1 15.8 1
0 1.04 1 17.1 1
1 1.32 1 27.6 1
1 1.06 1 21.2 1
1 1.16 1 22.2 1
1 1.1 1 16.5 1
1 1.03 1 15 1
1 0.88 1 13.8 1
1 1.06 1 17.2 1
1 0.887 1 15.5 1
0 1.13 1 12.7 1
1 2.06 1 56.1 1
0 0.825 1 15.6 1
1 2.57 1 62.9 1
0 0.801 1 17.3 1



Aluminum D_Aluminum Arsenic D_Arsenic Barium D_Barium Calcium
7820 1 2.19 1 91.6 1 1580
8830 1 2.24 1 185 1 3430
9010 1 2.37 1 168 1 2510
3770 1 1.11 0 48.4 1 1940

10500 1 2.61 1 172 1 1730
9380 1 3.11 1 179 1 2070
3030 1 0.738 0 34.3 1 1160

13200 1 2.44 1 175 1 14100
12500 1 2.33 1 180 1 3570
3090 1 0.958 1 86 1 1020
4780 1 1.27 1 96.3 1 1690

12800 1 2.09 1 240 1 3530
9720 1 3.75 1 398 1 1770



D_Calcium Chloride D_Chloride Chromium D_Chromium Cobalt D_Cobalt
1 27.2 1 20.6 1 2.5 1
1 7.83 0 9.87 1 3.89 1
1 8.62 0 8.44 1 4.2 1
1 21.2 1 3.63 1 1.22 1
1 6.37 0 12.6 1 5.4 1
1 18 1 8.73 1 5.02 1
1 13.1 0 3.63 1 0.925 1
1 64 1 11.9 1 5.2 1
1 35.5 1 9.42 1 3.71 1
1 7.01 0 6.81 1 1.72 1
1 4.36 0 4.23 1 1.48 1
1 4.83 0 10.7 1 4.33 1
1 4.51 0 9.59 1 6.01 1



Copper D_Copper Cyanide (TotaD_Cyanide (T Fluoride D_Fluoride HMX
5.96 1 1.09 1 2.22 1 0.247
7.06 1 0.3 0 5.9 1 5.35
7.87 1 0.265 0 6.13 1 0.5
5.89 1 0.249 0 1.45 1 1.98
9.62 1 0.29 0 11.3 1 0.5
8.25 1 0.284 0 6.33 1 0.159
4.9 1 0.29 0 2.33 1 0.5

8.72 1 0.264 0 7.94 1 0.5
9.41 1 0.0855 1 3.16 1 0.157
3.55 1 0.461 1 2.45 1 29.4
6.39 1 0.495 1 1.63 1 2.47
9.82 1 0.353 1 4.07 1 0.582
9.15 1 0.257 0 3.14 1 0.5



D_HMX Iron D_Iron Lead D_Lead Magnesium D_Magnesium
1 16400 1 17.4 1 3300 1
1 12200 1 11.4 1 1660 1
0 12900 1 15.6 1 1820 1
1 7210 1 6.45 1 822 1
0 14700 1 12.1 1 2180 1
1 13400 1 15 1 2070 1
0 8350 1 5.62 1 623 1
0 14000 1 13.9 1 2510 1
1 12900 1 12.8 1 2120 1
1 10400 1 9.89 1 797 1
1 8580 1 7.91 1 876 1
1 16200 1 14.5 1 2000 1
0 15400 1 15.1 1 2450 1



Nickel D_Nickel Nitrate D_Nitrate Perchlorate D_PerchlorateSilver
6.19 1 10.5 1 0.00156 1 0.596
8.38 1 1.91 1 0.00106 1 0.608
8.47 1 1.73 1 0.0021 1 0.225
2.87 1 2.04 1 0.00124 1 0.174
10.5 1 1.34 1 0.00165 1 0.568
8.75 1 1.24 0 0.000789 1 0.145
2.46 1 2.33 1 0.00236 0 0.55

11 1 1.52 0 0.00249 0 0.228
9.61 1 3.48 0 0.00119 1 1.75
3.47 1 3.56 0 0.00282 0 0.204
5.15 1 7.77 1 0.00116 1 0.155
7.24 1 2.04 0 0.00355 0 0.217
10.6 1 1.17 0 0.00235 0 0.584



D_Silver Uranium-238 D_Uranium-23Vanadium D_Vanadium Zinc D_Zinc
0 1.71 1 26.9 1 62.9 1
0 1.65 1 20.4 1 49.8 1
1 1.39 1 20.9 1 48 1
1 1.62 1 8.39 1 17.7 1
0 1.16 1 25.5 1 32.9 1
1 1.34 1 22.4 1 33.4 1
0 0.955 1 6.23 1 18.3 1
1 1.06 1 25.4 1 44.1 1
1 1.82 1 20.8 1 48.8 1
1 1.35 1 11.3 1 46.6 1
1 2.69 1 9.55 1 28.4 1
1 2.38 1 24.1 1 59.3 1
0 1.32 1 28.6 1 32.9 1



Aluminum D_Aluminum Arsenic D_Arsenic Barium D_Barium Calcium
7820 1 2.19 1 91.6 1 1580
2410 1 0.535 0 17.9 1 874
8830 1 2.24 1 185 1 3430
6230 1 1.69 1 91.8 1 2900
9010 1 2.37 1 168 1 2510
4800 1 1.04 0 63.5 1 1760
3770 1 1.11 0 48.4 1 1940
2370 1 0.553 0 23.9 1 1560

10500 1 2.61 1 172 1 1730
3120 1 0.88 1 32.7 1 808
9380 1 3.11 1 179 1 2070
3100 1 0.31 0 10.4 1 667
3030 1 0.738 0 34.3 1 1160
2910 1 1.06 0 22.9 1 954

13200 1 2.44 1 175 1 14100
6380 1 0.857 1 120 1 2130

12500 1 2.33 1 180 1 3570
2610 1 0.69 1 56.2 1 1010
3090 1 0.958 1 86 1 1020
5760 1 0.516 1 25.3 1 851
4780 1 1.27 1 96.3 1 1690
3810 1 0.568 1 49.8 1 1490

12800 1 2.09 1 240 1 3530
1530 1 0.367 1 18.3 1 845
9720 1 3.75 1 398 1 1770

10000 1 2.81 1 380 1 1930



D_Calcium Chloride D_Chloride Chromium D_Chromium Cobalt D_Cobalt
1 27.2 1 20.6 1 2.5 1
1 10.9 1 17.8 1 0.835 1
1 7.83 0 9.87 1 3.89 1
1 139 1 8.25 1 2.77 1
1 8.62 0 8.44 1 4.2 1
1 8.43 0 17.6 1 2.4 1
1 21.2 1 3.63 1 1.22 1
1 17.4 1 4.66 1 0.885 1
1 6.37 0 12.6 1 5.4 1
1 17 0 6.12 1 0.89 1
1 18 1 8.73 1 5.02 1
1 217 1 6.99 1 0.922 1
1 13.1 0 3.63 1 0.925 1
1 12.3 0 9.31 1 0.9 1
1 64 1 11.9 1 5.2 1
1 321 1 9.22 1 2.97 1
1 35.5 1 9.42 1 3.71 1
1 9.42 0 19.5 1 1.34 1
1 7.01 0 6.81 1 1.72 1
1 2.6 0 8.24 1 1.1 1
1 4.36 0 4.23 1 1.48 1
1 4.95 0 10.6 1 1.4 1
1 4.83 0 10.7 1 4.33 1
1 3.33 0 10.4 1 1.06 1
1 4.51 0 9.59 1 6.01 1
1 10.2 0 9.24 1 6.22 1



Copper D_Copper Cyanide (TotaD_Cyanide (T Fluoride D_Fluoride HMX
5.96 1 1.09 1 2.22 1 0.247
4.06 1 0.269 0 4.39 1 0.5
7.06 1 0.3 0 5.9 1 5.35
6.32 1 0.283 0 4.33 1 0.5
7.87 1 0.265 0 6.13 1 0.5
5.61 1 0.288 0 1.64 1 0.5
5.89 1 0.249 0 1.45 1 1.98
2.07 1 0.24 0 2.2 1 0.5
9.62 1 0.29 0 11.3 1 0.5
2.56 1 0.145 1 2.77 1 0.5
8.25 1 0.284 0 6.33 1 0.159
2.78 1 0.294 0 2.59 1 0.5
4.9 1 0.29 0 2.33 1 0.5

3.09 1 0.258 0 1.88 1 0.239
8.72 1 0.264 0 7.94 1 0.5
5.48 1 -0.128 0 2.2 1 0.614
9.41 1 0.0855 1 3.16 1 0.157
3.66 1 0.271 0 1.85 1 0.5
3.55 1 0.461 1 2.45 1 29.4
3.27 1 0.284 0 3.22 1 0.569
6.39 1 0.495 1 1.63 1 2.47
3.5 1 0.279 0 0.857 1 0.5

9.82 1 0.353 1 4.07 1 0.582
2.86 1 0.274 0 1.31 1 0.5
9.15 1 0.257 0 3.14 1 0.5
9.34 1 0.288 0 1.77 1 0.5



D_HMX Iron D_Iron Lead D_Lead Magnesium D_Magnesium
1 16400 1 17.4 1 3300 1
0 8120 1 3.9 1 548 1
1 12200 1 11.4 1 1660 1
0 9780 1 10.1 1 1320 1
0 12900 1 15.6 1 1820 1
0 9810 1 8.5 1 1000 1
1 7210 1 6.45 1 822 1
0 7040 1 4.02 1 519 1
0 14700 1 12.1 1 2180 1
0 8700 1 4.91 1 687 1
1 13400 1 15 1 2070 1
0 7510 1 10.3 1 486 1
0 8350 1 5.62 1 623 1
1 8500 1 5.55 1 621 1
0 14000 1 13.9 1 2510 1
1 13200 1 12.1 1 1560 1
1 12900 1 12.8 1 2120 1
0 10100 1 4.85 1 711 1
1 10400 1 9.89 1 797 1
1 11000 1 4.58 1 924 1
1 8580 1 7.91 1 876 1
0 11500 1 5.26 1 1510 1
1 16200 1 14.5 1 2000 1
0 9730 1 2.51 1 530 1
0 15400 1 15.1 1 2450 1
0 14800 1 14.1 1 2340 1



Nickel D_Nickel Nitrate D_Nitrate Perchlorate D_PerchlorateSilver
6.19 1 10.5 1 0.00156 1 0.596
2.62 1 1.27 1 0.000586 1 0.537
8.38 1 1.91 1 0.00106 1 0.608
6.09 1 2.44 1 0.00249 0 0.278
8.47 1 1.73 1 0.0021 1 0.225
4.53 1 1.49 1 0.0023 0 0.286
2.87 1 2.04 1 0.00124 1 0.174
1.71 1 3.01 1 0.00215 0 0.524
10.5 1 1.34 1 0.00165 1 0.568
2.04 1 1.12 0 0.00224 0 0.251
8.75 1 1.24 0 0.000789 1 0.145
2.45 1 1.42 1 0.0024 0 0.551
2.46 1 2.33 1 0.00236 0 0.55
1.53 1 1.3 1 0.00227 0 0.162

11 1 1.52 0 0.00249 0 0.228
4.23 1 2.49 0 0.00241 0 0.312
9.61 1 3.48 0 0.00119 1 1.75
3.81 1 1.61 0 0.00221 0 0.184
3.47 1 3.56 0 0.00282 0 0.204
3.16 1 1.21 0 0.00241 0 0.581
5.15 1 7.77 1 0.00116 1 0.155
2.2 1 1.11 0 0.000894 1 0.146

7.24 1 2.04 0 0.00355 0 0.217
2.5 1 1.17 0 0.00224 0 0.104

10.6 1 1.17 0 0.00235 0 0.584
7.76 1 1.15 0 0.000642 1 0.554



D_Silver Uranium-238 D_Uranium-23Vanadium D_Vanadium Zinc D_Zinc
0 1.71 1 26.9 1 62.9 1
0 0.832 1 5.2 1 22.1 1
0 1.65 1 20.4 1 49.8 1
1 0.978 1 14.1 1 55.1 1
1 1.39 1 20.9 1 48 1
1 1.01 1 10.9 1 29.4 1
1 1.62 1 8.39 1 17.7 1
0 0.729 1 5.73 1 13.2 1
0 1.16 1 25.5 1 32.9 1
1 1.03 1 8.45 1 30.4 1
1 1.34 1 22.4 1 33.4 1
0 1.63 1 5.56 1 17.8 1
0 0.955 1 6.23 1 18.3 1
1 0.844 1 6.22 1 17.7 1
1 1.06 1 25.4 1 44.1 1
1 0.803 1 14.2 1 56.2 1
1 1.82 1 20.8 1 48.8 1
1 0.861 1 8 1 23.5 1
1 1.35 1 11.3 1 46.6 1
0 0.627 1 7.77 1 29 1
1 2.69 1 9.55 1 28.4 1
1 0.831 1 11.9 1 35.3 1
1 2.38 1 24.1 1 59.3 1
1 0.783 1 6.61 1 23.1 1
0 1.32 1 28.6 1 32.9 1
0 0.883 1 26.2 1 32.2 1



Aluminum D_Aluminum Barium D_Barium Cadmium D_Cadmium Chromium
9210 1 238 1 0.887 1 8.13
4580 1 58.6 1 0.378 1 6.9
7630 1 144 1 0.323 1 6.78
9750 1 184 1 0.286 1 9.08

11800 1 213 1 0.276 1 7.78
8160 1 156 1 0.505 1 7.96
8410 1 150 1 0.202 1 8.69
9950 1 127 1 0.205 1 8.81

14100 1 169 1 0.604 0 10.7
7680 1 130 1 0.357 1 6.84

20500 1 128 1 0.569 0 15.1



D_Chromium Copper D_Copper Fluoride D_Fluoride HMX D_HMX
1 26.4 1 2.16 1 0.37 1
1 19.4 1 0.867 1 0.5 0
1 13.7 1 1.62 1 0.483 1
1 18.3 1 1.77 1 0.288 1
1 9.3 1 1.89 1 3.89 1
1 33.9 1 1.45 1 0.158 1
1 13.3 1 0.954 1 84.4 1
1 6.42 1 4.64 1 0.5 0
1 8.72 1 2.23 1 0.5 0
1 9.94 1 1.78 1 0.5 0
1 11.6 1 1.5 1 0.5 0



Lead D_Lead Mercury D_Mercury Nitrate D_Nitrate Uranium-234
32.1 1 0.0698 1 5.22 1 3.47
6.59 1 0.0433 1 5.47 1 3.11
33.8 1 0.0316 1 1.47 0 5.27
15.3 1 0.0497 1 1.76 1 2.6
15.1 1 0.00834 1 1.47 0 4.13
20.7 1 0.253 1 9.74 1 4.61
10.8 1 0.0076 1 1.21 0 1.53
10.7 1 0.00933 1 1.97 1 1.25
12.9 1 0.0345 1 2.81 0 1.69
14.1 1 0.0182 0 1.52 0 1.72
13.1 1 0.0185 1 1.43 0 2.1



D_Uranium-23Uranium-235/D_Uranium-23Uranium-238 D_Uranium-23Zinc D_Zinc
1 0.169 1 3.69 1 113 1
1 0.124 1 3.03 1 34.7 1
1 0.399 1 5.64 1 33.6 1
1 0.141 1 3.23 1 25.5 1
1 0.184 1 4.02 1 22.5 1
1 0.287 1 4.6 1 70.6 1
1 0.0728 1 1.73 1 21.9 1
1 0.0745 1 1.22 1 22.9 1
1 0.081 1 1.73 1 25.2 1
1 0.0929 1 1.97 1 37.2 1
1 0.103 1 2.1 1 32.2 1



Aluminum D_Aluminum Barium D_Barium Cadmium D_Cadmium Chromium
9210 1 238 1 0.887 1 8.13
4580 1 58.6 1 0.378 1 6.9
7630 1 144 1 0.323 1 6.78
9750 1 184 1 0.286 1 9.08

11800 1 213 1 0.276 1 7.78
8160 1 156 1 0.505 1 7.96
8410 1 150 1 0.202 1 8.69
9950 1 127 1 0.205 1 8.81
3510 1 36.4 1 0.114 1 3.97

14100 1 169 1 0.604 0 10.7
4270 1 46.2 1 0.139 1 3.25
7680 1 130 1 0.357 1 6.84

20500 1 128 1 0.569 0 15.1



D_Chromium Copper D_Copper Fluoride D_Fluoride HMX D_HMX
1 26.4 1 2.16 1 0.37 1
1 19.4 1 0.867 1 0.5 0
1 13.7 1 1.62 1 0.483 1
1 18.3 1 1.77 1 0.288 1
1 9.3 1 1.89 1 3.89 1
1 33.9 1 1.45 1 0.158 1
1 13.3 1 0.954 1 84.4 1
1 6.42 1 4.64 1 0.5 0
1 3.6 1 3.32 1 0.5 0
1 8.72 1 2.23 1 0.5 0
1 4.72 1 1.45 1 0.5 0
1 9.94 1 1.78 1 0.5 0
1 11.6 1 1.5 1 0.5 0



Lead D_Lead Mercury D_Mercury Nitrate D_Nitrate Uranium-234
32.1 1 0.0698 1 5.22 1 3.47
6.59 1 0.0433 1 5.47 1 3.11
33.8 1 0.0316 1 1.47 0 5.27
15.3 1 0.0497 1 1.76 1 2.6
15.1 1 0.00834 1 1.47 0 4.13
20.7 1 0.253 1 9.74 1 4.61
10.8 1 0.0076 1 1.21 0 1.53
10.7 1 0.00933 1 1.97 1 1.25
3.06 1 0.0158 1 1.09 0 0.748
12.9 1 0.0345 1 2.81 0 1.69
5.17 1 0.0137 1 1.34 0 0.783
14.1 1 0.0182 0 1.52 0 1.72
13.1 1 0.0185 1 1.43 0 2.1



D_Uranium-23Uranium-235/D_Uranium-23Uranium-238 D_Uranium-23Zinc D_Zinc
1 0.169 1 3.69 1 113 1
1 0.124 1 3.03 1 34.7 1
1 0.399 1 5.64 1 33.6 1
1 0.141 1 3.23 1 25.5 1
1 0.184 1 4.02 1 22.5 1
1 0.287 1 4.6 1 70.6 1
1 0.0728 1 1.73 1 21.9 1
1 0.0745 1 1.22 1 22.9 1
1 0.0183 0 0.625 1 33.6 1
1 0.081 1 1.73 1 25.2 1
1 0.0605 0 0.951 1 40 1
1 0.0929 1 1.97 1 37.2 1
1 0.103 1 2.1 1 32.2 1



Aluminum D_Aluminum Barium D_Barium Cadmium D_Cadmium Chromium
9210 1 238 1 0.887 1 8.13

10000 1 89.2 1 0.173 1 5.65
4580 1 58.6 1 0.378 1 6.9
4910 1 37.4 1 0.135 1 4.58
7630 1 144 1 0.323 1 6.78
2300 1 22.2 1 0.108 1 2.7
9750 1 184 1 0.286 1 9.08
4150 1 32.2 1 0.115 1 14.9

11800 1 213 1 0.276 1 7.78
2740 1 26.7 1 0.529 0 1.72
8160 1 156 1 0.505 1 7.96
3850 1 40 1 0.206 1 3.46
8410 1 150 1 0.202 1 8.69
5370 1 44.4 1 0.145 1 25.7
9950 1 127 1 0.205 1 8.81
3510 1 36.4 1 0.114 1 3.97

14100 1 169 1 0.604 0 10.7
3380 1 36 1 0.545 0 4.59
4270 1 46.2 1 0.139 1 3.25
7680 1 130 1 0.357 1 6.84

20500 1 128 1 0.569 0 15.1
3200 1 20 1 0.568 0 11.1



D_Chromium Copper D_Copper Fluoride D_Fluoride HMX D_HMX
1 26.4 1 2.16 1 0.37 1
1 5.96 1 4.32 1 0.5 0
1 19.4 1 0.867 1 0.5 0
1 8.25 1 7.57 1 0.5 0
1 13.7 1 1.62 1 0.483 1
1 2.65 0 1.97 1 0.5 0
1 18.3 1 1.77 1 0.288 1
1 7.75 1 5.57 1 0.5 0
1 9.3 1 1.89 1 3.89 1
1 2.59 0 2 1 0.5 0
1 33.9 1 1.45 1 0.158 1
1 4.93 1 2.69 1 0.295 1
1 13.3 1 0.954 1 84.4 1
1 9.94 1 6.85 1 0.281 1
1 6.42 1 4.64 1 0.5 0
1 3.6 1 3.32 1 0.5 0
1 8.72 1 2.23 1 0.5 0
1 3.1 1 2 1 0.5 0
1 4.72 1 1.45 1 0.5 0
1 9.94 1 1.78 1 0.5 0
1 11.6 1 1.5 1 0.5 0
1 3.86 1 1.5 1 0.5 0



Lead D_Lead Mercury D_Mercury Nitrate D_Nitrate Uranium-234
32.1 1 0.0698 1 5.22 1 3.47
9.04 1 0.0271 1 1.78 1 1.53
6.59 1 0.0433 1 5.47 1 3.11
4.82 1 0.0371 1 1.22 0 0.996
33.8 1 0.0316 1 1.47 0 5.27
2.79 1 0.0129 0 1.14 0 0.921
15.3 1 0.0497 1 1.76 1 2.6
4.17 1 0.0136 0 1.13 0 0.797
15.1 1 0.00834 1 1.47 0 4.13
2.87 1 0.0116 1 1.11 0 0.872
20.7 1 0.253 1 9.74 1 4.61
4.57 1 0.0478 1 2.27 1 1.37
10.8 1 0.0076 1 1.21 0 1.53
4.98 1 0.0143 1 1.14 0 0.707
10.7 1 0.00933 1 1.97 1 1.25
3.06 1 0.0158 1 1.09 0 0.748
12.9 1 0.0345 1 2.81 0 1.69
2.97 1 0.0043 1 1.11 0 0.732
5.17 1 0.0137 1 1.34 0 0.783
14.1 1 0.0182 0 1.52 0 1.72
13.1 1 0.0185 1 1.43 0 2.1
2.36 1 0.00703 1 1.14 0 0.671



D_Uranium-23Uranium-235/D_Uranium-23Uranium-238 D_Uranium-23Zinc D_Zinc
1 0.169 1 3.69 1 113 1
1 0.121 1 1.48 1 30.9 1
1 0.124 1 3.03 1 34.7 1
1 0.0489 0 0.961 1 26.8 1
1 0.399 1 5.64 1 33.6 1
1 0.0602 0 0.657 1 18.8 1
1 0.141 1 3.23 1 25.5 1
1 0.0364 0 0.89 1 26.8 1
1 0.184 1 4.02 1 22.5 1
1 0.0284 0 0.746 1 25.9 1
1 0.287 1 4.6 1 70.6 1
1 0.0723 1 1.3 1 24.6 1
1 0.0728 1 1.73 1 21.9 1
1 0.0387 0 0.712 1 41 1
1 0.0745 1 1.22 1 22.9 1
1 0.0183 0 0.625 1 33.6 1
1 0.081 1 1.73 1 25.2 1
1 0.0356 0 0.818 1 26.9 1
1 0.0605 0 0.951 1 40 1
1 0.0929 1 1.97 1 37.2 1
1 0.103 1 2.1 1 32.2 1
1 0.0334 0 0.648 1 24.5 1



Calcium D_Calcium Chromium D_Chromium Copper D_Copper Fluoride
597 1 3.49 1 4.4 1 1
539 1 3.38 1 2.67 1 2.01
805 1 8.29 1 22 1 0.836

2930 1 4.89 1 2.63 1 1.2
698 1 3.67 1 2.57 1 0.815
959 1 4.18 1 2.26 1 1.27
607 1 8.87 1 2.35 1 0.863
497 1 4.92 1 1.98 1 0.928
804 1 4.41 1 3.66 1 1.22
734 1 4.84 1 4.19 1 0.755
935 1 5.2 1 10.8 1 0.835



D_Fluoride HMX D_HMX Lead D_Lead Zinc D_Zinc
1 0.636 1 5.51 1 25.7 1
1 0.237 1 3.05 1 17.1 1
1 6.25 1 34.4 1 71.2 1
1 0.195 1 3 1 20.3 1
1 0.567 1 6.39 1 30.5 1
1 0.5 0 5.47 1 16 1
1 0.5 0 3.24 1 15.1 1
1 0.5 0 1.52 1 14.4 1
1 4.18 1 5.54 1 27.2 1
1 9.76 1 8.74 1 38.6 1
1 5.8 1 6.78 1 28.8 1



Acetone D_Acetone Aluminum D_Aluminum Antimony D_Antimony Arsenic
0.00282 1 9910 1 1.16 1 2.56
0.00301 1 4430 1 1.25 0 1.67
0.00806 1 8420 1 1.28 0 2.49
0.00449 1 9800 1 0.669 1 1.77
0.00626 0 6730 1 1.19 0 1.85
0.00657 0 12000 1 1.14 0 2.03
0.00768 0 15900 1 0.608 1 1.77
0.00698 0 6050 1 0.981 1 1.95
0.00798 0 11000 1 0.859 1 2.37
0.00522 1 10700 1 1.33 0 1.99
0.00653 0 7380 1 0.662 0 1.87
0.00564 0 3650 1 1.06 0 1.3
0.00781 0 10200 1 1.54 0 2.44
0.00676 0 11800 1 1.35 0 3.37
0.00686 0 8320 1 1.31 0 4.02

13000 1 13 0 4



D_Arsenic Barium D_Barium Beryllium D_Beryllium Bis(2-ethylhexD_Bis(2-ethyl
1 151 1 0.996 1 0.154 1
1 178 1 0.52 1 0.376 1
1 108 1 0.863 1 0.487 0
1 111 1 0.92 1 0.406 0
1 72.2 1 0.536 1 0.417 0
1 160 1 0.485 1 0.112 1
1 207 1 1.2 1 0.512 0
1 128 1 0.81 1 0.117 1
1 225 1 1.72 1 0.295 1
1 200 1 0.99 1 0.484 0
1 103 1 0.54 1 0.435 0
1 42.4 1 0.476 1 0.376 0
1 204 1 0.968 1 0.519 0
1 132 1 1.7 1 0.45 0
1 128 1 1.13 1 0.457 0
1 130 1 0.87 1 0.84 0



Cadmium D_Cadmium Calcium D_Calcium Chromium D_Chromium Cobalt
0.374 1 3060 1 9.26 1 5.17
0.164 1 3120 1 3.15 1 2.37

0.24 1 2140 1 7.37 1 3.85
0.265 1 2390 1 8.68 1 3.97
0.232 1 1510 1 6.85 1 3.26
0.196 1 1540 1 9.29 1 4.22
0.188 1 3390 1 9.99 1 3.24
0.206 1 1770 1 7.03 1 4.92
0.273 1 3590 1 7.99 1 4.38
0.224 1 2300 1 8.03 1 3.22
0.232 1 1980 1 7.74 1 5.16
0.115 1 788 1 2.46 1 1.29
0.768 0 4520 1 10.5 1 6.51
0.674 0 2850 1 11.5 1 5.29
0.657 0 2020 1 8.99 1 4.92

0.63 0 2000 1 9.2 1 3.2



D_Cobalt Copper D_Copper Fluoride D_Fluoride HMX D_HMX
1 13.1 1 2.09 1 0.5 0
1 8.1 1 1.65 1 0.232 1
1 8.44 1 2.11 1 0.231 1
1 6.08 1 1.89 1 0.5 0
1 10.5 1 1.34 1 0.5 0
1 8.78 1 1.66 1 2.59 1
1 7.54 1 2.92 1 0.941 1
1 10.2 1 1.57 1 0.601 1
1 46.3 1 1.46 1 0.453 1
1 12.3 1 1.27 1 63.3 1
1 8.89 1 1.59 1 22.4 1
1 3.95 1 2.37 1 0.5 0
1 10.5 1 1.73 1 2.14 1
1 9.46 1 1.37 1 0.328 1
1 9.46 1 2.01 1 0.387 1
1 7.9 1 2.2 0



Iron D_Iron Lead D_Lead Magnesium D_MagnesiumMercury
14900 1 17.8 1 1880 1 0.0265

5570 1 10.6 1 1120 1 0.0178
13600 1 12.4 1 1580 1 0.0135
13600 1 9.15 1 1700 1 0.00794
11100 1 8.61 1 1230 1 0.00648
13700 1 10.1 1 2610 1 0.00679
13000 1 12.4 1 1700 1 0.0134
11600 1 10.3 1 1390 1 0.0165
11700 1 14.8 1 1960 1 0.0181
14700 1 11.3 1 1890 1 0.00632
11500 1 12.7 1 1660 1 0.0145
10100 1 3.94 1 738 1 0.0177
13400 1 13.4 1 2200 1 0.0167
14000 1 12.2 1 2240 1 0.019
13200 1 10.2 1 1820 1 0.0153
13000 1 8.7 1 2200 1 0.13



D_Mercury Nickel D_Nickel Plutonium-239D_Plutonium- Silver D_Silver
1 7.57 1 0.0388 1 0.705 0
1 4.19 1 0.0521 1 0.625 0
1 6.62 1 0.0282 1 0.638 0
1 7.32 1 0.0114 0 0.144 1
1 4.95 1 0.0272 1 0.125 1
1 4.64 1 0.0038 0 0.186 1
1 7.21 1 0.0105 0 0.167 1
0 6.88 1 0.0189 0 0.644 0
1 12.7 1 0.0165 0 0.715 0
1 6.75 1 0.0275 1 0.234 1
1 5.61 1 0.0234 0 0.143 1
1 4.47 1 0.00303 0 0.144 1
1 8.57 1 0.0281 1 0.305 1
1 16.5 1 -0.0017 0 0.295 1
1 8.42 1 0.00773 0 0.283 1
0 5.8 1 2.5 0



Sulfate D_Sulfate Thallium D_Thallium Uranium-234 D_Uranium-23Uranium-238
20 1 0.227 1 1.85 1 2.23

6.16 1 0.0952 1 2.75 1 3.09
6.55 1 0.162 1 1.27 1 1.43
5.48 1 0.18 1 0.941 1 1.11
5.63 1 0.137 1 1.39 1 1.54
4.81 1 0.136 1 1.37 1 1.76
9.07 1 0.205 1 2.19 1 2.4
5.33 1 0.138 1 1.36 1 1.61
7.39 1 0.281 1 2.76 1 2.9
7.78 1 0.144 1 1.29 1 1.44
6.05 1 0.158 0 2.76 1 3.06
8.04 1 0.113 0 0.771 1 0.76
7.55 1 0.196 1 0.928 1 0.959
5.36 1 0.334 1 0.923 1 0.804
6.22 1 0.217 1 2.04 1 2.28

2.5 0



D_Uranium-23Vanadium D_Vanadium Zinc D_Zinc
1 24.1 1 47 1
1 7.32 1 24.8 1
1 18.5 1 41.5 1
1 19.9 1 31.8 1
1 17.9 1 27.1 1
1 25 1 41.3 1
1 25.4 1 19.5 1
1 19.7 1 26.5 1
1 19 1 88.1 1
1 19.1 1 44.2 1
1 21.5 1 29.2 1
1 7.6 1 23.4 1
1 24.5 1 31.9 1
1 24.9 1 29.2 1
1 22.5 1 30.9 1

17 1 54 1



Acetone D_Acetone Aluminum D_Aluminum Antimony D_Antimony Arsenic
0.00282 1 9910 1 1.16 1 2.56
0.00624 0 8420 1 0.655 1 2.94
0.00301 1 4430 1 1.25 0 1.67
0.00806 1 8420 1 1.28 0 2.49
0.00561 0 5900 1 0.959 0 1.54
0.00449 1 9800 1 0.669 1 1.77
0.00626 0 6730 1 1.19 0 1.85
0.00553 0 11300 1 0.871 1 1.09
0.00657 0 12000 1 1.14 0 2.03
0.00561 0 4020 1 1 0 1.08
0.00768 0 15900 1 0.608 1 1.77
0.00573 0 14700 1 1.1 0 2.85
0.00698 0 6050 1 0.981 1 1.95
0.00544 0 8230 1 0.948 0 1.34
0.00798 0 11000 1 0.859 1 2.37
0.00551 0 18800 1 0.647 1 1.99
0.00522 1 10700 1 1.33 0 1.99
0.00573 0 2870 1 1.1 0 0.478
0.00653 0 7380 1 0.662 0 1.87
0.00564 0 3650 1 1.06 0 1.3
0.00781 0 10200 1 1.54 0 2.44
0.00676 0 11800 1 1.35 0 3.37
0.00686 0 8320 1 1.31 0 4.02
0.00605 0 10700 1 1.16 0 2.14
0.00622 0 12000 1 1.21 0 1.88

13000 1 13 0 4



D_Arsenic Barium D_Barium Beryllium D_Beryllium Bis(2-ethylhexD_Bis(2-ethyl
1 151 1 0.996 1 0.154 1
1 71.9 1 0.652 1 0.415 0
1 178 1 0.52 1 0.376 1
1 108 1 0.863 1 0.487 0
1 32.2 1 1.07 1 0.373 0
1 111 1 0.92 1 0.406 0
1 72.2 1 0.536 1 0.417 0
1 167 1 0.783 1 0.368 0
1 160 1 0.485 1 0.112 1
1 38.2 1 0.462 1 0.374 0
1 207 1 1.2 1 0.512 0
1 138 1 1.01 1 0.382 0
1 128 1 0.81 1 0.117 1
1 36.4 1 1.04 1 0.362 0
1 225 1 1.72 1 0.295 1
1 150 1 0.874 1 0.367 0
1 200 1 0.99 1 0.484 0
1 24.9 1 0.335 1 0.382 0
1 103 1 0.54 1 0.435 0
1 42.4 1 0.476 1 0.376 0
1 204 1 0.968 1 0.519 0
1 132 1 1.7 1 0.45 0
1 128 1 1.13 1 0.457 0
1 123 1 1.14 1 0.402 0
1 158 1 0.94 1 1.33 1
1 130 1 0.87 1 0.84 0



Cadmium D_Cadmium Calcium D_Calcium Chromium D_Chromium Cobalt
0.374 1 3060 1 9.26 1 5.17
0.267 1 1110 1 10.7 1 3.26
0.164 1 3120 1 3.15 1 2.37

0.24 1 2140 1 7.37 1 3.85
0.117 1 953 1 35.8 1 1.56
0.265 1 2390 1 8.68 1 3.97
0.232 1 1510 1 6.85 1 3.26
0.195 1 2710 1 7.43 1 2.61
0.196 1 1540 1 9.29 1 4.22
0.166 1 961 1 7.53 1 1.62
0.188 1 3390 1 9.99 1 3.24
0.203 1 2360 1 17.2 1 5.44
0.206 1 1770 1 7.03 1 4.92
0.145 1 1580 1 10.6 1 1.76
0.273 1 3590 1 7.99 1 4.38
0.243 1 3380 1 12.8 1 3.29
0.224 1 2300 1 8.03 1 3.22
0.549 0 1050 1 4.77 1 1.28
0.232 1 1980 1 7.74 1 5.16
0.115 1 788 1 2.46 1 1.29
0.768 0 4520 1 10.5 1 6.51
0.674 0 2850 1 11.5 1 5.29
0.657 0 2020 1 8.99 1 4.92
0.581 0 2150 1 9.7 1 3.55
0.603 0 2580 1 9.04 1 3.18

0.63 0 2000 1 9.2 1 3.2



D_Cobalt Copper D_Copper Fluoride D_Fluoride HMX D_HMX
1 13.1 1 2.09 1 0.5 0
1 7.74 1 2.06 1 0.5 0
1 8.1 1 1.65 1 0.232 1
1 8.44 1 2.11 1 0.231 1
1 13.5 1 2.17 1 0.5 0
1 6.08 1 1.89 1 0.5 0
1 10.5 1 1.34 1 0.5 0
1 5.79 1 7.61 1 0.5 0
1 8.78 1 1.66 1 2.59 1
1 5.7 1 1.57 1 0.5 0
1 7.54 1 2.92 1 0.941 1
1 12.6 1 3.21 1 0.5 0
1 10.2 1 1.57 1 0.601 1
1 7.21 1 3.07 1 0.5 0
1 46.3 1 1.46 1 0.453 1
1 12.9 1 1.18 1 0.871 1
1 12.3 1 1.27 1 63.3 1
1 4.17 1 2.3 1 0.42 1
1 8.89 1 1.59 1 22.4 1
1 3.95 1 2.37 1 0.5 0
1 10.5 1 1.73 1 2.14 1
1 9.46 1 1.37 1 0.328 1
1 9.46 1 2.01 1 0.387 1
1 9.79 1 2.98 1 2.9 1
1 12.5 1 2.53 1 3.5 1
1 7.9 1 2.2 0



Iron D_Iron Lead D_Lead Magnesium D_MagnesiumMercury
14900 1 17.8 1 1880 1 0.0265
23000 1 21 1 1070 1 0.00954

5570 1 10.6 1 1120 1 0.0178
13600 1 12.4 1 1580 1 0.0135
11400 1 4.6 1 883 1 0.0269
13600 1 9.15 1 1700 1 0.00794
11100 1 8.61 1 1230 1 0.00648

9860 1 8.42 1 1310 1 0.0179
13700 1 10.1 1 2610 1 0.00679
10800 1 4.1 1 969 1 0.00529
13000 1 12.4 1 1700 1 0.0134
17400 1 11.7 1 2810 1 0.0151
11600 1 10.3 1 1390 1 0.0165
13200 1 6.27 1 1590 1 0.0045
11700 1 14.8 1 1960 1 0.0181
19200 1 10.4 1 3100 1 0.0225
14700 1 11.3 1 1890 1 0.00632

8830 1 3.07 1 638 1 0.013
11500 1 12.7 1 1660 1 0.0145
10100 1 3.94 1 738 1 0.0177
13400 1 13.4 1 2200 1 0.0167
14000 1 12.2 1 2240 1 0.019
13200 1 10.2 1 1820 1 0.0153
14100 1 8.34 1 1820 1 0.0183
11900 1 14.1 1 1760 1 0.0195
13000 1 8.7 1 2200 1 0.13



D_Mercury Nickel D_Nickel Nitrate D_Nitrate Plutonium-239D_Plutonium-
1 7.57 1 1.52 0 0.0388 1
1 3.44 1 1.25 0 0.00484 0
1 4.19 1 1.29 0 0.0521 1
1 6.62 1 1.46 0 0.0282 1
1 5.43 1 1.12 0 0.0123 0
1 7.32 1 1.89 1 0.0114 0
1 4.95 1 1.25 0 0.0272 1
1 5.52 1 1.11 0 0.00115 0
1 4.64 1 1.31 0 0.0038 0
1 3.47 1 1.52 1 0.0127 0
1 7.21 1 4 1 0.0105 0
1 8.62 1 1.47 1 0.00573 0
0 6.88 1 1.4 0 0.0189 0
1 5.83 1 1.09 0 0.00397 0
1 12.7 1 1.6 0 0.0165 0
1 6.04 1 1.7 1 0.0155 0
1 6.75 1 1.46 0 0.0275 1
0 2.9 1 1.15 0 -0.00197 0
1 5.61 1 1.99 1 0.0234 0
1 4.47 1 2.22 1 0.00303 0
1 8.57 1 4.01 0 0.0281 1
1 16.5 1 2.49 0 -0.0017 0
1 8.42 1 1.37 0 0.00773 0
1 7.42 1 1.21 0 0.00851 0
1 6.26 1 1.69 0 0.0616 1
0 5.8 1



Silver D_Silver Sulfate D_Sulfate TATB D_TATB Thallium
0.705 0 20 1 1 0 0.227
0.269 1 7.56 1 1 0 0.146
0.625 0 6.16 1 1 0 0.0952
0.638 0 6.55 1 1 0 0.162
0.479 0 7.21 1 1 0 0.0936
0.144 1 5.48 1 1 0 0.18
0.125 1 5.63 1 1 0 0.137
0.513 0 87.9 1 1 0 0.133
0.186 1 4.81 1 0.552 1 0.136

0.5 0 5.09 1 1 0 0.218
0.167 1 9.07 1 1 0 0.205
0.161 1 10.8 1 1 0 0.205
0.644 0 5.33 1 0.472 1 0.138
0.136 1 28.4 1 1 0 0.0988
0.715 0 7.39 1 1 0 0.281
0.266 1 9.84 1 1 0 0.123
0.234 1 7.78 1 1.86 1 0.144
0.549 0 8.14 1 1 0 0.0666
0.143 1 6.05 1 1 0 0.158
0.144 1 8.04 1 1 0 0.113
0.305 1 7.55 1 1 0 0.196
0.295 1 5.36 1 1 0 0.334
0.283 1 6.22 1 2.44 1 0.217

0.31 1 6.94 1 3.07 1 0.163
0.228 1 6.77 1 1 0 0.242

2.5 0 2.5



D_Thallium Uranium-234 D_Uranium-23Uranium-238 D_Uranium-23Vanadium D_Vanadium
1 1.85 1 2.23 1 24.1 1
1 0.907 1 1.06 1 54.3 1
1 2.75 1 3.09 1 7.32 1
1 1.27 1 1.43 1 18.5 1
1 0.58 1 0.603 1 8.57 1
1 0.941 1 1.11 1 19.9 1
1 1.39 1 1.54 1 17.9 1
1 0.744 1 0.716 1 17.2 1
1 1.37 1 1.76 1 25 1
0 0.67 1 0.682 1 9.11 1
1 2.19 1 2.4 1 25.4 1
1 0.91 1 0.874 1 30.9 1
1 1.36 1 1.61 1 19.7 1
1 0.905 1 0.815 1 11.6 1
1 2.76 1 2.9 1 19 1
1 2.08 1 2.27 1 26.3 1
1 1.29 1 1.44 1 19.1 1
0 0.832 1 0.809 1 5.18 1
0 2.76 1 3.06 1 21.5 1
0 0.771 1 0.76 1 7.6 1
1 0.928 1 0.959 1 24.5 1
1 0.923 1 0.804 1 24.9 1
1 2.04 1 2.28 1 22.5 1
1 1.46 1 1.58 1 20.2 1
1 0.689 1 0.758 1 18.2 1
0 17 1



Zinc D_Zinc
47 1
24 1

24.8 1
41.5 1
48.4 1
31.8 1
27.1 1
15.8 1
41.3 1
35.3 1
19.5 1
35.3 1
26.5 1
38.4 1
88.1 1
43.3 1
44.2 1
21.6 1
29.2 1
23.4 1
31.9 1
29.2 1
30.9 1

36 1
31.4 1

54 1



Acetone D_Acetone Aluminum D_Aluminum Antimony D_Antimony Arsenic
0.00282 1 9910 1 1.16 1 2.56
0.00624 0 8420 1 0.655 1 2.94
0.00301 1 4430 1 1.25 0 1.67
0.00806 1 8420 1 1.28 0 2.49
0.00561 0 5900 1 0.959 0 1.54
0.00449 1 9800 1 0.669 1 1.77
0.00542 0 1650 1 1.02 0 0.452
0.00626 0 6730 1 1.19 0 1.85
0.00553 0 11300 1 0.871 1 1.09
0.00657 0 12000 1 1.14 0 2.03
0.00561 0 4020 1 1 0 1.08
0.00768 0 15900 1 0.608 1 1.77
0.00573 0 14700 1 1.1 0 2.85
0.00698 0 6050 1 0.981 1 1.95
0.00544 0 8230 1 0.948 0 1.34
0.00798 0 11000 1 0.859 1 2.37
0.00534 0 1960 1 1.02 0 0.546
0.00551 0 18800 1 0.647 1 1.99
0.00573 0 3550 1 1.11 0 0.648
0.00522 1 10700 1 1.33 0 1.99
0.00573 0 2870 1 1.1 0 0.478
0.00653 0 7380 1 0.662 0 1.87
0.00558 0 6270 1 0.41 0 1.75
0.00564 0 3650 1 1.06 0 1.3
0.00564 0 2720 1 1.07 0 0.504
0.00781 0 10200 1 1.54 0 2.44
0.00571 0 12400 1 1.14 0 1.97
0.00676 0 11800 1 1.35 0 3.37
0.00536 0 4630 1 1.07 0 0.982
0.00686 0 8320 1 1.31 0 4.02
0.00605 0 10700 1 1.16 0 2.14
0.00622 0 12000 1 1.21 0 1.88
0.00629 0 11800 1 1.26 0 2.93

13000 1 13 0 4



D_Arsenic Barium D_Barium Beryllium D_Beryllium Bis(2-ethylhexD_Bis(2-ethyl
1 151 1 0.996 1 0.154 1
1 71.9 1 0.652 1 0.415 0
1 178 1 0.52 1 0.376 1
1 108 1 0.863 1 0.487 0
1 32.2 1 1.07 1 0.373 0
1 111 1 0.92 1 0.406 0
1 25 1 0.337 1 0.361 0
1 72.2 1 0.536 1 0.417 0
1 167 1 0.783 1 0.368 0
1 160 1 0.485 1 0.112 1
1 38.2 1 0.462 1 0.374 0
1 207 1 1.2 1 0.512 0
1 138 1 1.01 1 0.382 0
1 128 1 0.81 1 0.117 1
1 36.4 1 1.04 1 0.362 0
1 225 1 1.72 1 0.295 1
1 23.5 1 0.486 1 0.356 0
1 150 1 0.874 1 0.367 0
1 72.3 1 1.07 1 0.382 0
1 200 1 0.99 1 0.484 0
1 24.9 1 0.335 1 0.382 0
1 103 1 0.54 1 0.435 0
1 71.5 1 1.14 1 0.371 0
1 42.4 1 0.476 1 0.376 0
1 26.1 1 0.688 1 0.376 0
1 204 1 0.968 1 0.519 0
1 88.7 1 1.4 1 0.381 0
1 132 1 1.7 1 0.45 0
1 52.3 1 1.08 1 0.357 0
1 128 1 1.13 1 0.457 0
1 123 1 1.14 1 0.402 0
1 158 1 0.94 1 1.33 1
1 116 1 2.97 1 0.279 1
1 130 1 0.87 1 0.84 0



Cadmium D_Cadmium Calcium D_Calcium Chromium D_Chromium Cobalt
0.374 1 3060 1 9.26 1 5.17
0.267 1 1110 1 10.7 1 3.26
0.164 1 3120 1 3.15 1 2.37

0.24 1 2140 1 7.37 1 3.85
0.117 1 953 1 35.8 1 1.56
0.265 1 2390 1 8.68 1 3.97
0.121 1 553 1 6 1 0.836
0.232 1 1510 1 6.85 1 3.26
0.195 1 2710 1 7.43 1 2.61
0.196 1 1540 1 9.29 1 4.22
0.166 1 961 1 7.53 1 1.62
0.188 1 3390 1 9.99 1 3.24
0.203 1 2360 1 17.2 1 5.44
0.206 1 1770 1 7.03 1 4.92
0.145 1 1580 1 10.6 1 1.76
0.273 1 3590 1 7.99 1 4.38
0.512 0 889 1 1.78 1 0.435
0.243 1 3380 1 12.8 1 3.29
0.556 0 1380 1 4.6 1 1.18
0.224 1 2300 1 8.03 1 3.22
0.549 0 1050 1 4.77 1 1.28
0.232 1 1980 1 7.74 1 5.16
0.173 1 2900 1 10.2 1 1.85
0.115 1 788 1 2.46 1 1.29
0.113 1 779 1 8.38 1 0.972
0.768 0 4520 1 10.5 1 6.51

0.57 0 3560 1 9.28 1 2.84
0.674 0 2850 1 11.5 1 5.29
0.535 0 1070 1 4.51 1 1.61
0.657 0 2020 1 8.99 1 4.92
0.581 0 2150 1 9.7 1 3.55
0.603 0 2580 1 9.04 1 3.18
0.629 0 3010 1 8.84 1 3.13

0.63 0 2000 1 9.2 1 3.2



D_Cobalt Copper D_Copper Fluoride D_Fluoride HMX D_HMX
1 13.1 1 2.09 1 0.5 0
1 7.74 1 2.06 1 0.5 0
1 8.1 1 1.65 1 0.232 1
1 8.44 1 2.11 1 0.231 1
1 13.5 1 2.17 1 0.5 0
1 6.08 1 1.89 1 0.5 0
1 3.44 1 1.34 1 0.5 0
1 10.5 1 1.34 1 0.5 0
1 5.79 1 7.61 1 0.5 0
1 8.78 1 1.66 1 2.59 1
1 5.7 1 1.57 1 0.5 0
1 7.54 1 2.92 1 0.941 1
1 12.6 1 3.21 1 0.5 0
1 10.2 1 1.57 1 0.601 1
1 7.21 1 3.07 1 0.5 0
1 46.3 1 1.46 1 0.453 1
1 2.45 1 1.82 1 0.21 1
1 12.9 1 1.18 1 0.871 1
1 3.66 1 1.64 1 0.257 1
1 12.3 1 1.27 1 63.3 1
1 4.17 1 2.3 1 0.42 1
1 8.89 1 1.59 1 22.4 1
1 7.11 1 6.7 1 0.5 0
1 3.95 1 2.37 1 0.5 0
1 3.88 1 1.3 1 0.5 0
1 10.5 1 1.73 1 2.14 1
1 7.1 1 18 1 0.5 0
1 9.46 1 1.37 1 0.328 1
1 3.95 1 4.8 1 0.5 0
1 9.46 1 2.01 1 0.387 1
1 9.79 1 2.98 1 2.9 1
1 12.5 1 2.53 1 3.5 1
1 10.3 1 4.86 1 2.45 1
1 7.9 1 2.2 0



Iron D_Iron Lead D_Lead Magnesium D_MagnesiumMercury
14900 1 17.8 1 1880 1 0.0265
23000 1 21 1 1070 1 0.00954

5570 1 10.6 1 1120 1 0.0178
13600 1 12.4 1 1580 1 0.0135
11400 1 4.6 1 883 1 0.0269
13600 1 9.15 1 1700 1 0.00794

9590 1 1.97 1 365 1 0.011
11100 1 8.61 1 1230 1 0.00648

9860 1 8.42 1 1310 1 0.0179
13700 1 10.1 1 2610 1 0.00679
10800 1 4.1 1 969 1 0.00529
13000 1 12.4 1 1700 1 0.0134
17400 1 11.7 1 2810 1 0.0151
11600 1 10.3 1 1390 1 0.0165
13200 1 6.27 1 1590 1 0.0045
11700 1 14.8 1 1960 1 0.0181

3680 1 2.88 1 577 1 0.0126
19200 1 10.4 1 3100 1 0.0225

5220 1 3.88 1 984 1 0.0114
14700 1 11.3 1 1890 1 0.00632

8830 1 3.07 1 638 1 0.013
11500 1 12.7 1 1660 1 0.0145

8560 1 6.08 1 1200 1 0.0134
10100 1 3.94 1 738 1 0.0177

8060 1 4.06 1 469 1 0.0127
13400 1 13.4 1 2200 1 0.0167
14300 1 8.09 1 2380 1 0.0145
14000 1 12.2 1 2240 1 0.019

9600 1 4.26 1 1110 1 0.0127
13200 1 10.2 1 1820 1 0.0153
14100 1 8.34 1 1820 1 0.0183
11900 1 14.1 1 1760 1 0.0195
14100 1 7.9 1 2820 1 0.0363
13000 1 8.7 1 2200 1 0.13



D_Mercury Nickel D_Nickel Nitrate D_Nitrate Plutonium-239D_Plutonium-
1 7.57 1 1.52 0 0.0388 1
1 3.44 1 1.25 0 0.00484 0
1 4.19 1 1.29 0 0.0521 1
1 6.62 1 1.46 0 0.0282 1
1 5.43 1 1.12 0 0.0123 0
1 7.32 1 1.89 1 0.0114 0
0 2.34 1 1.08 0 0.00116 0
1 4.95 1 1.25 0 0.0272 1
1 5.52 1 1.11 0 0.00115 0
1 4.64 1 1.31 0 0.0038 0
1 3.47 1 1.52 1 0.0127 0
1 7.21 1 4 1 0.0105 0
1 8.62 1 1.47 1 0.00573 0
0 6.88 1 1.4 0 0.0189 0
1 5.83 1 1.09 0 0.00397 0
1 12.7 1 1.6 0 0.0165 0
0 2.63 1 1.07 0 0.0138 0
1 6.04 1 1.7 1 0.0155 0
1 3.76 1 1.15 0 0.00613 0
1 6.75 1 1.46 0 0.0275 1
0 2.9 1 1.15 0 -0.00197 0
1 5.61 1 1.99 1 0.0234 0
1 7.28 1 1.12 0 0.00382 0
1 4.47 1 2.22 1 0.00303 0
0 2.79 1 1.13 0 -0.00031 0
1 8.57 1 4.01 0 0.0281 1
1 7.91 1 1.14 0 0.00302 0
1 16.5 1 2.49 0 -0.0017 0
0 4.29 1 1.07 0 0.00369 0
1 8.42 1 1.37 0 0.00773 0
1 7.42 1 1.21 0 0.00851 0
1 6.26 1 1.69 0 0.0616 1
1 8.77 1 1.26 0 0.00571 0
0 5.8 1



Silver D_Silver Sulfate D_Sulfate TATB D_TATB Thallium
0.705 0 20 1 1 0 0.227
0.269 1 7.56 1 1 0 0.146
0.625 0 6.16 1 1 0 0.0952
0.638 0 6.55 1 1 0 0.162
0.479 0 7.21 1 1 0 0.0936
0.144 1 5.48 1 1 0 0.18

0.51 0 12.6 1 1 0 0.207
0.125 1 5.63 1 1 0 0.137
0.513 0 87.9 1 1 0 0.133
0.186 1 4.81 1 0.552 1 0.136

0.5 0 5.09 1 1 0 0.218
0.167 1 9.07 1 1 0 0.205
0.161 1 10.8 1 1 0 0.205
0.644 0 5.33 1 0.472 1 0.138
0.136 1 28.4 1 1 0 0.0988
0.715 0 7.39 1 1 0 0.281
0.512 0 5.62 1 1 0 0.189
0.266 1 9.84 1 1 0 0.123
0.556 0 5.03 1 1 0 0.0813
0.234 1 7.78 1 1.86 1 0.144
0.549 0 8.14 1 1 0 0.0666
0.143 1 6.05 1 1 0 0.158

0.12 1 169 1 1 0 0.196
0.144 1 8.04 1 1 0 0.113
0.535 0 4.9 1 1 0 0.212
0.305 1 7.55 1 1 0 0.196
0.287 1 143 1 1 0 0.226
0.295 1 5.36 1 1 0 0.334
0.237 1 7.88 1 1 0 0.109
0.283 1 6.22 1 2.44 1 0.217

0.31 1 6.94 1 3.07 1 0.163
0.228 1 6.77 1 1 0 0.242
0.302 1 6.44 1 1 0 0.147

2.5 0 2.5



D_Thallium Uranium-234 D_Uranium-23Uranium-238 D_Uranium-23Vanadium D_Vanadium
1 1.85 1 2.23 1 24.1 1
1 0.907 1 1.06 1 54.3 1
1 2.75 1 3.09 1 7.32 1
1 1.27 1 1.43 1 18.5 1
1 0.58 1 0.603 1 8.57 1
1 0.941 1 1.11 1 19.9 1
0 0.793 1 0.708 1 3.84 1
1 1.39 1 1.54 1 17.9 1
1 0.744 1 0.716 1 17.2 1
1 1.37 1 1.76 1 25 1
0 0.67 1 0.682 1 9.11 1
1 2.19 1 2.4 1 25.4 1
1 0.91 1 0.874 1 30.9 1
1 1.36 1 1.61 1 19.7 1
1 0.905 1 0.815 1 11.6 1
1 2.76 1 2.9 1 19 1
0 0.727 1 0.743 1 2.19 1
1 2.08 1 2.27 1 26.3 1
1 0.766 1 0.703 1 4.34 1
1 1.29 1 1.44 1 19.1 1
0 0.832 1 0.809 1 5.18 1
0 2.76 1 3.06 1 21.5 1
0 0.899 1 1.02 1 9.41 1
0 0.771 1 0.76 1 7.6 1
0 0.717 1 0.853 1 5.08 1
1 0.928 1 0.959 1 24.5 1
1 1.34 1 1.41 1 16.1 1
1 0.923 1 0.804 1 24.9 1
1 0.93 1 0.839 1 7.17 1
1 2.04 1 2.28 1 22.5 1
1 1.46 1 1.58 1 20.2 1
1 0.689 1 0.758 1 18.2 1
1 1.37 1 1.67 1 17.3 1
0 17 1



Zinc D_Zinc
47 1
24 1

24.8 1
41.5 1
48.4 1
31.8 1
42.2 1
27.1 1
15.8 1
41.3 1
35.3 1
19.5 1
35.3 1
26.5 1
38.4 1
88.1 1
11.8 1
43.3 1
14.2 1
44.2 1
21.6 1
29.2 1
20.7 1
23.4 1
22.3 1
31.9 1

37 1
29.2 1
27.2 1
30.9 1

36 1
31.4 1
33.2 1

54 1



Barium D_Barium Chromium D_Chromium Copper D_Copper Fluoride
120 1 7.84 1 11.3 1 1.99
211 1 6.53 1 10.5 1 1.29
248 1 3.24 1 4.92 1 1.32
307 1 4.24 1 4.61 1 1.33

73.1 1 5.18 1 4.58 1 1.11
60.7 1 2.86 1 3.54 1 1.37
41.6 1 3.13 1 2.67 1 0.945
114 1 4.39 1 5.93 1 1.16
113 1 6.03 1 6.87 1 1.89
138 1 4.42 1 4.67 1 1.24
191 1 7.43 1 11 1 1.68

92.8 1 7.4 1 6.89 1 1.25
63.3 1 5.49 1 3.62 1 1.16
91.5 1 3.31 1 3.43 1 1.5
100 1 5.48 1 3.69 1 1.85
130 1 5.4 1 83 1
65 1 2.5 1 4.3 1



D_Fluoride HMX D_HMX Mercury D_Mercury Nitrate D_Nitrate
1 1.47 1 0.013 0 1.15 0
1 86.4 1 0.00715 1 1.38 0
1 3.08 1 0.0174 0 1.48 0
1 13.3 1 0.00664 1 2.81 1
1 0.497 1 0.00896 1 5.27 1
1 5.33 1 0.0078 1 1.7 1
1 0.5 0 0.00558 1 3.01 1
1 26.1 1 0.00617 1 2.19 1
1 0.5 0 0.0239 1 2.11 1
1 366 1 0.0147 0 1.32 0
1 6.4 1 0.0239 1 1.6 0
1 0.176 1 0.0075 1 1.47 0
1 6.91 1 0.00476 1 2.26 1
1 0.507 1 0.0103 1 1.7 1
1 0.506 1 0.0096 1 1.35 0

10 1 0.11 0
2.2 0 0.11 0



Silver D_Silver TATB D_TATB Thallium D_Thallium Zinc
0.212 1 1 0 0.215 0 73
0.646 0 6.89 1 0.261 0 31.4
0.716 0 1.52 1 0.288 0 23
0.192 1 0.833 1 0.0886 1 21.1
0.231 1 1 0 0.0807 1 27.2
0.644 0 1.52 1 0.254 0 20
0.64 0 0.83 1 0.241 0 21.2

0.155 1 0.457 1 0.0868 1 20.1
0.282 1 1 0 0.179 1 26.1
0.239 1 0.32 1 0.099 1 24.8
0.29 1 0.994 1 0.254 1 34.4

0.262 1 0.346 1 0.145 1 28.9
0.232 1 1 0 0.164 1 27.2
0.648 0 1 0 0.109 1 24.3
0.171 1 1 0 0.218 1 28.7

2.2 0 2.2 0 41
2.2 0 2.2 0 25



D_Zinc
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1



Barium D_Barium Benzo(b)fluor D_Benzo(b)fluBenzoic Acid D_Benzoic AciCadmium
193 1 0.0453 0 0.906 0 0.195
120 1 0.0383 0 0.766 0 0.219
211 1 0.0148 1 0.917 0 0.267
248 1 0.0491 0 0.982 0 0.325
307 1 1.63 0 32.7 0 0.517

73.1 1 0.0421 0 0.722 1 0.632
60.7 1 0.0436 0 0.872 0 0.644
41.6 1 0.0467 0 0.935 0 0.64
114 1 0.0409 0 0.817 0 0.593

47.8 1 0.0357 0 0.714 0 0.496
113 1 0.0514 0 0.977 1 0.747

35.4 1 0.0346 0 0.691 0 0.521
138 1 0.0239 1 0.881 0 0.631
291 1 0.0223 1 0.758 0 0.508
191 1 0.0402 1 0.973 1 0.162

27.5 1 0.0467 0 0.814 1 0.642
92.8 1 0.0488 0 0.947 1 0.709
14.7 1 0.0367 0 0.648 1 0.545
63.3 1 0.016 1 0.788 0 0.574
13.9 1 0.036 0 0.719 0 0.467
91.5 1 0.0436 0 0.871 0 0.258
100 1 0.0449 0 0.898 0 0.158
130 1 0.73 0 7.3 0 0.56
65 1 0.71 0 7.1 0 0.54



D_Cadmium Chromium D_Chromium Copper D_Copper Fluoride D_Fluoride
1 4.76 1 5.52 1 1.7 1
1 7.84 1 11.3 1 1.99 1
1 6.53 1 10.5 1 1.29 1
1 3.24 1 4.92 1 1.32 1
0 4.24 1 4.61 1 1.33 1
0 5.18 1 4.58 1 1.11 1
0 2.86 1 3.54 1 1.37 1
0 3.13 1 2.67 1 0.945 1
0 4.39 1 5.93 1 1.16 1
0 4.54 1 5.14 1 1.43 1
0 6.03 1 6.87 1 1.89 1
0 4.21 1 1.95 1 1.28 1
0 4.42 1 4.67 1 1.24 1
0 5.38 1 6.22 1 2.11 1
1 7.43 1 11 1 1.68 1
0 11.7 1 4.27 1 3.81 1
0 7.4 1 6.89 1 1.25 1
0 21.5 1 7.05 1 1.06 1
0 5.49 1 3.62 1 1.16 1
0 22.5 1 6.35 1 2.83 1
0 3.31 1 3.43 1 1.5 1
0 5.48 1 3.69 1 1.85 1
0 5.4 1 83 1
0 2.5 1 4.3 1



HMX D_HMX Mercury D_Mercury Nitrate D_Nitrate Plutonium-239
1.08 1 0.00991 1 1.36 0 0.0135
1.47 1 0.013 0 1.15 0 0.0143
86.4 1 0.00715 1 1.38 0 0.0188
3.08 1 0.0174 0 1.48 0 0.0112
13.3 1 0.00664 1 2.81 1 0.018

0.497 1 0.00896 1 5.27 1 0.015
5.33 1 0.0078 1 1.7 1 0.0149
0.5 0 0.00558 1 3.01 1 0.0111

26.1 1 0.00617 1 2.19 1 0.0604
1.8 1 0.00574 1 1.49 1 0.00664
0.5 0 0.0239 1 2.11 1 0.00969
0.5 0 0.0124 0 1.55 1 0.00311
366 1 0.0147 0 1.32 0 0.0135

97.8 1 0.00864 1 1.61 1 0.0288
6.4 1 0.0239 1 1.6 0 0.0394
3.8 1 0.00552 1 1.41 0 0.0165

0.176 1 0.0075 1 1.47 0 0.0325
0.5 0 0.0128 0 1.11 0 0.00432

6.91 1 0.00476 1 2.26 1 0.0152
0.938 1 0.00797 1 1.08 0 0.0104
0.507 1 0.0103 1 1.7 1 0.0614
0.506 1 0.0096 1 1.35 0 0.0154

10 1 0.11 0
2.2 0 0.11 0



D_Plutonium- Silver D_Silver TATB D_TATB Thallium D_Thallium
0 0.612 0 1.18 1 0.265 0
0 0.212 1 1 0 0.215 0
0 0.646 0 6.89 1 0.261 0
0 0.716 0 1.52 1 0.288 0
0 0.192 1 0.833 1 0.0886 1
0 0.231 1 1 0 0.0807 1
0 0.644 0 1.52 1 0.254 0
0 0.64 0 0.83 1 0.241 0
1 0.155 1 0.457 1 0.0868 1
0 0.254 1 1 0 0.084 1
0 0.282 1 1 0 0.179 1
0 0.163 1 1 0 0.11 1
0 0.239 1 0.32 1 0.099 1
1 0.245 1 0.499 1 0.131 1
1 0.29 1 0.994 1 0.254 1
0 0.642 0 1 0 0.0914 1
1 0.262 1 0.346 1 0.145 1
0 0.545 0 1 0 0.199 0
0 0.232 1 1 0 0.164 1
0 0.104 1 1 0 0.107 1
1 0.648 0 1 0 0.109 1
0 0.171 1 1 0 0.218 1

2.2 0 2.2 0
2.2 0 2.2 0



Zinc D_Zinc
26.1 1

73 1
31.4 1

23 1
21.1 1
27.2 1

20 1
21.2 1
20.1 1
33.7 1
26.1 1
17.7 1
24.8 1
30.7 1
34.4 1
29.1 1
28.9 1
31.9 1
27.2 1
28.8 1
24.3 1
28.7 1

41 1
25 1



Barium D_Barium Benzo(b)fluor D_Benzo(b)fluBenzoic Acid D_Benzoic AciBis(2-ethylhex
193 1 0.0453 0 0.906 0 0.453
126 1 0.0415 0 0.83 0 0.415
120 1 0.0383 0 0.766 0 0.383

22.3 1 0.0399 0 0.797 0 0.399
211 1 0.0148 1 0.917 0 0.458

18.5 1 0.0393 0 0.785 0 0.393
248 1 0.0491 0 0.982 0 0.491

30.6 1 0.0382 0 0.765 0 0.382
307 1 1.63 0 32.7 0 16.3

21.1 1 0.0441 0 0.882 0 0.441
73.1 1 0.0421 0 0.722 1 0.421
19.2 1 0.0346 0 0.692 0 0.346
60.7 1 0.0436 0 0.872 0 0.436
22.4 1 0.035 0 0.7 0 0.35
41.6 1 0.0467 0 0.935 0 0.467
20.7 1 0.0118 1 0.745 0 0.11
114 1 0.0409 0 0.817 0 0.25

47.8 1 0.0357 0 0.714 0 0.0741
113 1 0.0514 0 0.977 1 0.514

35.4 1 0.0346 0 0.691 0 0.346
138 1 0.0239 1 0.881 0 0.44
291 1 0.0223 1 0.758 0 0.168
191 1 0.0402 1 0.973 1 0.131

27.5 1 0.0467 0 0.814 1 0.467
92.8 1 0.0488 0 0.947 1 0.488
14.7 1 0.0367 0 0.648 1 0.367
63.3 1 0.016 1 0.788 0 0.394
13.9 1 0.036 0 0.719 0 0.36
91.5 1 0.0436 0 0.871 0 0.436
23.2 1 0.0356 0 0.712 0 0.356
100 1 0.0449 0 0.898 0 0.449

18.2 1 0.0394 0 0.788 0 0.394
130 1 0.73 0 7.3 0 0.73
65 1 0.71 0 7.1 0 0.71



D_Bis(2-ethyl Cadmium D_Cadmium Chromium D_Chromium Copper D_Copper
0 0.195 1 4.76 1 5.52 1
0 0.129 1 4.21 1 4.43 1
0 0.219 1 7.84 1 11.3 1
0 0.158 1 3.75 1 3.09 1
0 0.267 1 6.53 1 10.5 1
0 0.153 1 3.08 1 2.4 1
0 0.325 1 3.24 1 4.92 1
0 0.16 1 5.17 1 2.87 1
0 0.517 0 4.24 1 4.61 1
0 0.659 0 4.12 1 2.92 1
0 0.632 0 5.18 1 4.58 1
0 0.485 0 2.62 1 3.55 1
0 0.644 0 2.86 1 3.54 1
0 0.448 0 9.47 1 5.01 1
0 0.64 0 3.13 1 2.67 1
1 0.113 1 5.63 1 3.01 1
1 0.593 0 4.39 1 5.93 1
1 0.496 0 4.54 1 5.14 1
0 0.747 0 6.03 1 6.87 1
0 0.521 0 4.21 1 1.95 1
0 0.631 0 4.42 1 4.67 1
1 0.508 0 5.38 1 6.22 1
1 0.162 1 7.43 1 11 1
0 0.642 0 11.7 1 4.27 1
0 0.709 0 7.4 1 6.89 1
0 0.545 0 21.5 1 7.05 1
0 0.574 0 5.49 1 3.62 1
0 0.467 0 22.5 1 6.35 1
0 0.258 0 3.31 1 3.43 1
0 0.187 0 9.09 1 4.48 1
0 0.158 0 5.48 1 3.69 1
0 0.129 0 7.62 1 1.63 1
0 0.56 0 5.4 1 83 1
0 0.54 0 2.5 1 4.3 1



Fluoride D_Fluoride HMX D_HMX Mercury D_Mercury Nitrate
1.7 1 1.08 1 0.00991 1 1.36

2.71 1 2.62 1 0.0114 1 1.25
1.99 1 1.47 1 0.013 0 1.15
1.4 1 0.394 1 0.0132 0 1.2

1.29 1 86.4 1 0.00715 1 1.38
1.31 1 4.94 1 0.0121 0 1.18
1.32 1 3.08 1 0.0174 0 1.48
1.46 1 0.151 1 0.0135 0 1.15
1.33 1 13.3 1 0.00664 1 2.81
1.18 1 0.515 1 0.015 0 1.33
1.11 1 0.497 1 0.00896 1 5.27
1.51 1 0.5 0 0.0124 0 1.43
1.37 1 5.33 1 0.0078 1 1.7
1.87 1 0.491 1 0.0121 0 1.4

0.945 1 0.5 0 0.00558 1 3.01
1.12 0 0.5 0 0.0059 1 1.12
1.16 1 26.1 1 0.00617 1 2.19
1.43 1 1.8 1 0.00574 1 1.49
1.89 1 0.5 0 0.0239 1 2.11
1.28 1 0.5 0 0.0124 0 1.55
1.24 1 366 1 0.0147 0 1.32
2.11 1 97.8 1 0.00864 1 1.61
1.68 1 6.4 1 0.0239 1 1.6
3.81 1 3.8 1 0.00552 1 1.41
1.25 1 0.176 1 0.0075 1 1.47
1.06 1 0.5 0 0.0128 0 1.11
1.16 1 6.91 1 0.00476 1 2.26
2.83 1 0.938 1 0.00797 1 1.08
1.5 1 0.507 1 0.0103 1 1.7

1.94 1 0.192 1 0.0041 1 1.07
1.85 1 0.506 1 0.0096 1 1.35
1.12 1 0.175 1 0.0135 0 1.19

10 1 0.11 0
2.2 0 0.11 0



D_Nitrate Plutonium-239D_Plutonium- Silver D_Silver TATB D_TATB
0 0.0135 0 0.612 0 1.18 1
0 0.00574 0 0.603 0 0.696 1
0 0.0143 0 0.212 1 1 0
0 0 0 0.577 0 1 0
0 0.0188 0 0.646 0 6.89 1
0 0.0085 0 0.549 0 1 0
0 0.0112 0 0.716 0 1.52 1
0 0.00973 0 0.546 0 1 0
1 0.018 0 0.192 1 0.833 1
0 0.000939 0 0.293 1 1 0
1 0.015 0 0.231 1 1 0
1 0.00285 0 0.199 1 1 0
1 0.0149 0 0.644 0 1.52 1
1 0.00468 0 0.275 1 1 0
1 0.0111 0 0.64 0 0.83 1
0 0.00214 0 0.323 1 1 0
1 0.0604 1 0.155 1 0.457 1
1 0.00664 0 0.254 1 1 0
1 0.00969 0 0.282 1 1 0
1 0.00311 0 0.163 1 1 0
0 0.0135 0 0.239 1 0.32 1
1 0.0288 1 0.245 1 0.499 1
0 0.0394 1 0.29 1 0.994 1
0 0.0165 0 0.642 0 1 0
0 0.0325 1 0.262 1 0.346 1
0 0.00432 0 0.545 0 1 0
1 0.0152 0 0.232 1 1 0
0 0.0104 0 0.104 1 1 0
1 0.0614 1 0.648 0 1 0
0 0.0157 0 0.505 0 1 0
0 0.0154 0 0.171 1 1 0
0 0.00492 0 0.129 1 1 0

2.2 0
2.2 0



Thallium D_Thallium Zinc D_Zinc
0.265 0 26.1 1
0.242 0 20.1 1
0.215 0 73 1
0.231 0 20.2 1
0.261 0 31.4 1
0.234 0 18.8 1
0.288 0 23 1
0.225 0 27.2 1

0.0886 1 21.1 1
0.262 0 21.4 1

0.0807 1 27.2 1
0.175 0 33 1
0.254 0 20 1

0.0871 1 27.8 1
0.241 0 21.2 1
0.223 0 26.3 1

0.0868 1 20.1 1
0.084 1 33.7 1
0.179 1 26.1 1
0.11 1 17.7 1

0.099 1 24.8 1
0.131 1 30.7 1
0.254 1 34.4 1

0.0914 1 29.1 1
0.145 1 28.9 1
0.199 0 31.9 1
0.164 1 27.2 1
0.107 1 28.8 1
0.109 1 24.3 1

0.0929 1 29.1 1
0.218 1 28.7 1
0.233 1 21.4 1

2.2 0 41 1
2.2 0 25 1



Barium D_Barium Chromium D_Chromium Copper D_Copper HMX
94 1 3.42 1 6.28 1 1.65

105 1 3.35 1 7.07 1 17
183 1 5.84 1 14.3 1 0.193
248 1 7.36 1 19.5 1 74
192 1 5.95 1 6.56 1 15.2

70.4 1 2.02 1 3.66 1 0.389
234 1 8.29 1 10.3 1 0.5
110 1 4.1 1 4.5 1 8.6
110 1 6.8 1 5.9 1 46



D_HMX Mercury D_Mercury Silver D_Silver Thallium D_Thallium
1 0.0121 1 0.231 1 0.141 1
1 0.00735 1 0.209 1 0.12 1
1 0.0191 1 0.335 1 0.233 1
1 0.0239 1 0.213 1 0.133 1
1 0.00672 1 0.188 1 0.194 1
1 0.0149 0 0.578 0 0.122 1
0 0.0201 1 0.353 1 0.285 1
1 0.12 0 2.4 0 2.4 0
1 0.13 0 2.6 0 2.6 0



Barium D_Barium Cadmium D_Cadmium Chromium D_Chromium Copper
94 1 0.162 1 3.42 1 6.28

155 1 0.163 1 7.5 1 14
105 1 0.644 0 3.35 1 7.07
183 1 0.243 1 5.84 1 14.3

36.9 1 0.504 0 8.92 1 3.22
248 1 0.294 1 7.36 1 19.5
192 1 0.704 0 5.95 1 6.56

70.4 1 0.578 0 2.02 1 3.66
26.3 1 0.584 0 4.21 1 2.96
234 1 0.296 1 8.29 1 10.3

34.5 1 0.538 0 7.67 1 3.2
110 1 0.6 0 4.1 1 4.5
110 1 0.66 0 6.8 1 5.9



D_Copper Cyanide (TotaD_Cyanide (T Fluoride D_Fluoride HMX D_HMX
1 0.403 1 1.38 1 1.65 1
1 0.304 0 3.19 1 3.55 1
1 0.324 0 1.1 1 17 1
1 0.901 1 1.94 1 0.193 1
1 0.231 0 2.18 1 0.5 0
1 0.121 1 1.06 1 74 1
1 0.341 0 1.63 1 15.2 1
1 0.276 0 0.985 1 0.389 1
1 0.267 0 0.995 1 0.5 0
1 0.371 1 1.78 1 0.5 0
1 3.78 1 4.72 1 0.5 0
1 8.6 1
1 46 1



Mercury D_Mercury Nitrate D_Nitrate Silver D_Silver TATB
0.0121 1 12.3 1 0.231 1 0.37
0.0785 1 1.55 1 0.24 1 2.98

0.00735 1 2.05 1 0.209 1 1
0.0191 1 1.87 0 0.335 1 4.16
0.0056 1 1.06 0 0.256 1 1
0.0239 1 4.51 1 0.213 1 33.6

0.00672 1 1.41 0 0.188 1 0.567
0.0149 0 3.62 1 0.578 0 1
0.0136 0 1.29 1 0.13 1 1
0.0201 1 1.63 0 0.353 1 1
0.0127 0 1.1 0 0.538 0 1

0.12 0 2.4 0
0.13 0 2.6 0



D_TATB Thallium D_Thallium Uranium-234 D_Uranium-23Uranium-238 D_Uranium-23
1 0.141 1 0.989 1 1.28 1
1 0.319 1 1.76 1 1.8 1
0 0.12 1 1.7 1 1.82 1
1 0.233 1 3.97 1 3.86 1
0 0.114 1 0.8 1 0.819 1
1 0.133 1 1.26 1 1.62 1
1 0.194 1 1.38 1 1.61 1
0 0.122 1 2.07 1 2.06 1
0 0.224 0 0.681 1 0.773 1
0 0.285 1 1.92 1 2.16 1
0 0.0846 1 0.904 1 0.833 1

2.4 0
2.6 0
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Barium D_Barium Cadmium D_Cadmium Chromium D_Chromium Copper
94 1 0.162 1 3.42 1 6.28

37.6 1 0.538 0 4.61 1 4.12
155 1 0.163 1 7.5 1 14

52.2 1 0.58 0 5.73 1 3.59
105 1 0.644 0 3.35 1 7.07

14.6 1 0.525 0 2.18 1 2
183 1 0.243 1 5.84 1 14.3

36.9 1 0.504 0 8.92 1 3.22
248 1 0.294 1 7.36 1 19.5

38.9 1 0.492 0 3.92 1 2.78
192 1 0.704 0 5.95 1 6.56

21.5 1 0.565 0 6.24 1 3.72
70.4 1 0.578 0 2.02 1 3.66
26.3 1 0.584 0 4.21 1 2.96
234 1 0.296 1 8.29 1 10.3

34.5 1 0.538 0 7.67 1 3.2
110 1 0.6 0 4.1 1 4.5
110 1 0.66 0 6.8 1 5.9



D_Copper Cyanide (TotaD_Cyanide (T Fluoride D_Fluoride HMX D_HMX
1 0.403 1 1.38 1 1.65 1
1 0.271 0 3.21 1 0.348 1
1 0.304 0 3.19 1 3.55 1
1 0.262 0 1.3 1 40.8 1
1 0.324 0 1.1 1 17 1
1 0.266 0 1.52 1 0.555 1
1 0.901 1 1.94 1 0.193 1
1 0.231 0 2.18 1 0.5 0
1 0.121 1 1.06 1 74 1
1 0.264 0 1.39 1 0.396 1
1 0.341 0 1.63 1 15.2 1
1 0.283 0 1.66 1 0.982 1
1 0.276 0 0.985 1 0.389 1
1 0.267 0 0.995 1 0.5 0
1 0.371 1 1.78 1 0.5 0
1 3.78 1 4.72 1 0.5 0
1 8.6 1
1 46 1



Mercury D_Mercury Nitrate D_Nitrate Silver D_Silver TATB
0.0121 1 12.3 1 0.231 1 0.37
0.0134 0 3.06 1 0.141 1 1
0.0785 1 1.55 1 0.24 1 2.98
0.0146 0 1.23 0 0.58 0 3.7

0.00735 1 2.05 1 0.209 1 1
0.0128 0 1.11 0 0.525 0 1
0.0191 1 1.87 0 0.335 1 4.16
0.0056 1 1.06 0 0.256 1 1
0.0239 1 4.51 1 0.213 1 33.6
0.0126 0 1.17 1 0.2 1 1

0.00672 1 1.41 0 0.188 1 0.567
0.0128 0 1.14 0 0.565 0 1
0.0149 0 3.62 1 0.578 0 1
0.0136 0 1.29 1 0.13 1 1
0.0201 1 1.63 0 0.353 1 1
0.0127 0 1.1 0 0.538 0 1

0.12 0 2.4 0
0.13 0 2.6 0



D_TATB Thallium D_Thallium Uranium-234 D_Uranium-23Uranium-238 D_Uranium-23
1 0.141 1 0.989 1 1.28 1
0 0.181 1 0.828 1 0.849 1
1 0.319 1 1.76 1 1.8 1
1 0.0922 1 0.856 1 0.86 1
0 0.12 1 1.7 1 1.82 1
0 0.0726 1 0.785 1 0.633 1
1 0.233 1 3.97 1 3.86 1
0 0.114 1 0.8 1 0.819 1
1 0.133 1 1.26 1 1.62 1
0 0.115 1 0.849 1 0.71 1
1 0.194 1 1.38 1 1.61 1
0 0.0926 1 0.868 1 0.647 1
0 0.122 1 2.07 1 2.06 1
0 0.224 0 0.681 1 0.773 1
0 0.285 1 1.92 1 2.16 1
0 0.0846 1 0.904 1 0.833 1

2.4 0
2.6 0
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Aluminum D_Aluminum Barium D_Barium Cadmium D_Cadmium Calcium
8070 1 152 1 0.332 1 2250
7530 1 82.8 1 0.631 0 2340
4320 1 58.1 1 0.295 1 4830
3390 1 149 1 0.243 1 2610
6530 1 80 1 0.148 1 4200
9560 1 132 1 0.219 1 2770
5610 1 80.3 1 0.301 1 2600
4250 1 96.2 1 0.803 1 3050
4650 1 174 1 0.428 1 12200



D_Calcium Chromium D_Chromium Chrysene D_Chrysene Copper D_Copper
1 8.25 1 0.055 0 7.05 1
1 6.14 1 0.0404 1 9.68 1
1 8.6 1 0.137 1 96.4 1
1 7.36 1 0.167 1 17.2 1
1 5.35 1 0.0299 1 8.09 1
1 8.51 1 0.0474 0 7.46 1
1 6.99 1 0.0451 0 22.4 1
1 6.91 1 0.0342 1 18.2 1
1 4.81 1 0.0739 0 11.4 1



Fluoranthene D_Fluoranthe Fluoride D_Fluoride Iron D_Iron Magnesium
0.055 0 1.81 1 10900 1 1440

0.0678 1 1.52 1 8960 1 1330
0.275 1 1.08 1 7140 1 1130

0.34 1 1.21 1 8570 1 1310
0.0585 1 1.35 1 8470 1 1160
0.0474 0 2.33 1 10700 1 1560
0.0451 0 1.64 1 8010 1 1180
0.0726 1 1.45 1 7940 1 1030
0.0272 1 1.99 1 5800 1 1530



D_MagnesiumMercury D_Mercury Nickel D_Nickel Nitrate D_Nitrate
1 0.0246 1 6.03 1 1.65 0
1 0.59 1 6.08 1 12.1 1
1 0.0722 1 3.56 1 8.6 1
1 0.0379 1 4.34 1 8.65 1
1 0.253 1 6.03 1 5.41 1
1 0.0198 1 6.65 1 3.58 1
1 0.477 1 5.33 1 2.62 1
1 0.125 1 3.92 1 1.49 1
1 0.0602 1 6.42 1 2.22 0



Perchlorate D_PerchloratePyrene D_Pyrene Uranium-234 D_Uranium-23Uranium-238
0.0033 0 0.055 0 1.88 1 3.6

0.00105 1 0.0622 1 0.947 1 1.03
0.00284 1 0.232 1 1.44 1 1.17

0.000953 1 0.275 1 0.714 1 0.692
0.00191 1 0.0518 1 0.94 1 1.01
0.00285 0 0.0474 0 1.42 1 1.78
0.00271 0 0.0451 0 1.47 1 1.51
0.00275 0 0.0693 1 1.53 1 1.48
0.00119 1 0.0236 1 5.29 1 5.72



D_Uranium-23Vanadium D_Vanadium Zinc D_Zinc
1 25 1 23.6 1
1 12.1 1 34.1 1
1 10.3 1 307 1
1 19 1 44.6 1
1 9.85 1 30.3 1
1 19.2 1 23.6 1
1 15 1 48.2 1
1 15.9 1 56.7 1
1 9.35 1 38.3 1



Aluminum D_Aluminum Barium D_Barium Benzo(a)pyre D_Benzo(a)pyBenzo(b)fluor
8070 1 152 1 0.055 0 0.055
1740 1 23.2 1 0.0358 0 0.0358
7530 1 82.8 1 0.0399 1 0.0665
4320 1 58.1 1 0.143 1 0.231
1860 1 12.3 1 0.0249 1 0.0415
3390 1 149 1 0.151 1 0.246
6530 1 80 1 0.0313 1 0.0487
9560 1 132 1 0.0474 0 0.0474
7050 1 101 1 0.0394 0 0.0394
5610 1 80.3 1 0.0451 0 0.0451

10900 1 110 1 0.0387 0 0.0387
4250 1 96.2 1 0.0457 0 0.0457
2730 1 24.3 1 0.0349 0 0.0349
4650 1 174 1 0.0739 0 0.0739



D_Benzo(b)fluBenzo(g,h,i)p D_Benzo(g,h, Cadmium D_Cadmium Calcium D_Calcium
0 0.055 0 0.332 1 2250 1
0 0.0358 0 0.194 1 348 1
1 0.0292 1 0.631 0 2340 1
1 0.103 1 0.295 1 4830 1
1 0.0195 1 0.492 0 646 1
1 0.128 1 0.243 1 2610 1
1 0.0261 1 0.148 1 4200 1
0 0.0474 0 0.219 1 2770 1
0 0.0394 0 0.248 1 2200 1
0 0.0451 0 0.301 1 2600 1
0 0.0387 0 0.154 1 3430 1
0 0.0457 0 0.803 1 3050 1
0 0.0349 0 0.13 1 850 1
0 0.0739 0 0.428 1 12200 1



Chromium D_Chromium Chrysene D_Chrysene Copper D_Copper Fluoranthene
8.25 1 0.055 0 7.05 1 0.055

30 1 0.0358 0 7.54 1 0.0358
6.14 1 0.0404 1 9.68 1 0.0678

8.6 1 0.137 1 96.4 1 0.275
7.56 1 0.0265 1 3.41 1 0.0571
7.36 1 0.167 1 17.2 1 0.34
5.35 1 0.0299 1 8.09 1 0.0585
8.51 1 0.0474 0 7.46 1 0.0474
9.03 1 0.0394 0 5.84 1 0.0394
6.99 1 0.0451 0 22.4 1 0.0451
30.4 1 0.0387 0 12.5 1 0.0387
6.91 1 0.0342 1 18.2 1 0.0726
20.6 1 0.0349 0 4.28 1 0.0349
4.81 1 0.0739 0 11.4 1 0.0272



D_Fluoranthe Fluoride D_Fluoride Indeno(1,2,3-D_Indeno(1,2Iron D_Iron
0 1.81 1 0.055 0 10900 1
0 1.26 1 0.0358 0 7670 1
1 1.52 1 0.0231 1 8960 1
1 1.08 1 0.0847 1 7140 1
1 1.15 1 0.0152 1 8020 1
1 1.21 1 0.101 1 8570 1
1 1.35 1 0.0197 1 8470 1
0 2.33 1 0.0474 0 10700 1
0 3.69 1 0.0394 0 12600 1
0 1.64 1 0.0451 0 8010 1
0 7.37 1 0.0387 0 15500 1
1 1.45 1 0.0457 0 7940 1
0 1.61 1 0.0349 0 7320 1
1 1.99 1 0.0739 0 5800 1



Magnesium D_MagnesiumMercury D_Mercury Nickel D_Nickel Nitrate
1440 1 0.0246 1 6.03 1 1.65

188 1 0.0117 0 2.74 1 1.07
1330 1 0.59 1 6.08 1 12.1
1130 1 0.0722 1 3.56 1 8.6

378 1 0.0161 1 1.93 1 1.1
1310 1 0.0379 1 4.34 1 8.65
1160 1 0.253 1 6.03 1 5.41
1560 1 0.0198 1 6.65 1 3.58
1210 1 0.0211 1 4.42 1 1.9
1180 1 0.477 1 5.33 1 2.62
2280 1 0.0508 1 8.45 1 1.16
1030 1 0.125 1 3.92 1 1.49

809 1 0.00718 1 3.31 1 1.05
1530 1 0.0602 1 6.42 1 2.22



D_Nitrate Perchlorate D_PerchloratePyrene D_Pyrene Uranium-234 D_Uranium-23
0 0.0033 0 0.055 0 1.88 1
0 0.00215 0 0.0358 0 0.661 1
1 0.00105 1 0.0622 1 0.947 1
1 0.00284 1 0.232 1 1.44 1
1 0.00216 0 0.0503 1 0.788 1
1 0.000953 1 0.275 1 0.714 1
1 0.00191 1 0.0518 1 0.94 1
1 0.00285 0 0.0474 0 1.42 1
1 0.00237 0 0.0394 0 1.08 1
1 0.00271 0 0.0451 0 1.47 1
0 0.00232 0 0.0387 0 0.908 1
1 0.00275 0 0.0693 1 1.53 1
0 0.0021 0 0.0349 0 0.724 1
0 0.00119 1 0.0236 1 5.29 1



Uranium-238 D_Uranium-23Vanadium D_Vanadium Zinc D_Zinc
3.6 1 25 1 23.6 1

0.633 1 3.77 1 37.7 1
1.03 1 12.1 1 34.1 1
1.17 1 10.3 1 307 1

0.867 1 4.13 1 23.3 1
0.692 1 19 1 44.6 1

1.01 1 9.85 1 30.3 1
1.78 1 19.2 1 23.6 1
1.19 1 22.8 1 31.8 1
1.51 1 15 1 48.2 1
0.86 1 17.3 1 39.1 1
1.48 1 15.9 1 56.7 1

0.744 1 4.15 1 21.4 1
5.72 1 9.35 1 38.3 1



Aluminum D_Aluminum Barium D_Barium Benzo(a)pyre D_Benzo(a)pyBenzo(b)fluor
8070 1 152 1 0.055 0 0.055
1740 1 23.2 1 0.0358 0 0.0358
7530 1 82.8 1 0.0399 1 0.0665
4210 1 33.6 1 0.0361 0 0.0361
4320 1 58.1 1 0.143 1 0.231
1860 1 12.3 1 0.0249 1 0.0415
3390 1 149 1 0.151 1 0.246
5660 1 29.3 1 0.0362 0 0.0362
6530 1 80 1 0.0313 1 0.0487
3720 1 27.3 1 0.0212 1 0.0348
9560 1 132 1 0.0474 0 0.0474
7050 1 101 1 0.0394 0 0.0394
5610 1 80.3 1 0.0451 0 0.0451

10900 1 110 1 0.0387 0 0.0387
4250 1 96.2 1 0.0457 0 0.0457
2730 1 24.3 1 0.0349 0 0.0349
4650 1 174 1 0.0739 0 0.0739
2750 1 14.7 1 0.0357 0 0.0357



D_Benzo(b)fluBenzo(g,h,i)p D_Benzo(g,h, Cadmium D_Cadmium Calcium D_Calcium
0 0.055 0 0.332 1 2250 1
0 0.0358 0 0.194 1 348 1
1 0.0292 1 0.631 0 2340 1
0 0.0361 0 0.513 0 1420 1
1 0.103 1 0.295 1 4830 1
1 0.0195 1 0.492 0 646 1
1 0.128 1 0.243 1 2610 1
0 0.0362 0 0.489 0 1290 1
1 0.0261 1 0.148 1 4200 1
1 0.0177 1 0.507 0 1220 1
0 0.0474 0 0.219 1 2770 1
0 0.0394 0 0.248 1 2200 1
0 0.0451 0 0.301 1 2600 1
0 0.0387 0 0.154 1 3430 1
0 0.0457 0 0.803 1 3050 1
0 0.0349 0 0.13 1 850 1
0 0.0739 0 0.428 1 12200 1
0 0.0357 0 0.496 0 732 1



Chromium D_Chromium Chrysene D_Chrysene Copper D_Copper Fluoranthene
8.25 1 0.055 0 7.05 1 0.055

30 1 0.0358 0 7.54 1 0.0358
6.14 1 0.0404 1 9.68 1 0.0678
10.8 1 0.0361 0 4.1 1 0.0361

8.6 1 0.137 1 96.4 1 0.275
7.56 1 0.0265 1 3.41 1 0.0571
7.36 1 0.167 1 17.2 1 0.34
12.1 1 0.0362 0 4.93 1 0.0362
5.35 1 0.0299 1 8.09 1 0.0585
10.1 1 0.0217 1 4.56 1 0.0446
8.51 1 0.0474 0 7.46 1 0.0474
9.03 1 0.0394 0 5.84 1 0.0394
6.99 1 0.0451 0 22.4 1 0.0451
30.4 1 0.0387 0 12.5 1 0.0387
6.91 1 0.0342 1 18.2 1 0.0726
20.6 1 0.0349 0 4.28 1 0.0349
4.81 1 0.0739 0 11.4 1 0.0272
8.82 1 0.0357 0 2.75 1 0.0357



D_Fluoranthe Fluoride D_Fluoride Indeno(1,2,3-D_Indeno(1,2Iron D_Iron
0 1.81 1 0.055 0 10900 1
0 1.26 1 0.0358 0 7670 1
1 1.52 1 0.0231 1 8960 1
0 2.07 1 0.0361 0 9660 1
1 1.08 1 0.0847 1 7140 1
1 1.15 1 0.0152 1 8020 1
1 1.21 1 0.101 1 8570 1
0 4.35 1 0.0362 0 10200 1
1 1.35 1 0.0197 1 8470 1
1 2.46 1 0.0135 1 9080 1
0 2.33 1 0.0474 0 10700 1
0 3.69 1 0.0394 0 12600 1
0 1.64 1 0.0451 0 8010 1
0 7.37 1 0.0387 0 15500 1
1 1.45 1 0.0457 0 7940 1
0 1.61 1 0.0349 0 7320 1
1 1.99 1 0.0739 0 5800 1
0 2.11 1 0.0357 0 7590 1



Magnesium D_MagnesiumMercury D_Mercury Nickel D_Nickel Nitrate
1440 1 0.0246 1 6.03 1 1.65

188 1 0.0117 0 2.74 1 1.07
1330 1 0.59 1 6.08 1 12.1

723 1 0.164 1 3.43 1 1.33
1130 1 0.0722 1 3.56 1 8.6

378 1 0.0161 1 1.93 1 1.1
1310 1 0.0379 1 4.34 1 8.65

784 1 0.0412 1 3.88 1 1.55
1160 1 0.253 1 6.03 1 5.41

961 1 0.0317 1 5.5 1 1.31
1560 1 0.0198 1 6.65 1 3.58
1210 1 0.0211 1 4.42 1 1.9
1180 1 0.477 1 5.33 1 2.62
2280 1 0.0508 1 8.45 1 1.16
1030 1 0.125 1 3.92 1 1.49

809 1 0.00718 1 3.31 1 1.05
1530 1 0.0602 1 6.42 1 2.22

454 1 0.0127 0 2.09 1 1.07



D_Nitrate Perchlorate D_PerchloratePyrene D_Pyrene Uranium-234 D_Uranium-23
0 0.0033 0 0.055 0 1.88 1
0 0.00215 0 0.0358 0 0.661 1
1 0.00105 1 0.0622 1 0.947 1
1 0.00217 0 0.0361 0 3 1
1 0.00284 1 0.232 1 1.44 1
1 0.00216 0 0.0503 1 0.788 1
1 0.000953 1 0.275 1 0.714 1
1 0.00217 0 0.0362 0 0.932 1
1 0.00191 1 0.0518 1 0.94 1
1 0.0022 0 0.0368 1 0.785 1
1 0.00285 0 0.0474 0 1.42 1
1 0.00237 0 0.0394 0 1.08 1
1 0.00271 0 0.0451 0 1.47 1
0 0.00232 0 0.0387 0 0.908 1
1 0.00275 0 0.0693 1 1.53 1
0 0.0021 0 0.0349 0 0.724 1
0 0.00119 1 0.0236 1 5.29 1
0 0.00214 0 0.0357 0 0.778 1



Uranium-238 D_Uranium-23Vanadium D_Vanadium Zinc D_Zinc
3.6 1 25 1 23.6 1

0.633 1 3.77 1 37.7 1
1.03 1 12.1 1 34.1 1
2.78 1 7.13 1 20 1
1.17 1 10.3 1 307 1

0.867 1 4.13 1 23.3 1
0.692 1 19 1 44.6 1
0.915 1 9.1 1 21.1 1

1.01 1 9.85 1 30.3 1
0.706 1 7.66 1 27 1

1.78 1 19.2 1 23.6 1
1.19 1 22.8 1 31.8 1
1.51 1 15 1 48.2 1
0.86 1 17.3 1 39.1 1
1.48 1 15.9 1 56.7 1

0.744 1 4.15 1 21.4 1
5.72 1 9.35 1 38.3 1

0.757 1 3.92 1 18.2 1



Barium D_Barium Chromium D_Chromium Cobalt D_Cobalt Copper
28.8 1 3.33 1 12.6 1 74.4
62.7 1 4.16 1 1.93 1 5.7
104 1 13.5 1 5.08 1 11.6

58 1 4.42 1 16.2 1 57.3
69.4 1 5.55 1 2.34 1 12.1
159 1 7.29 1 3.59 1 8.05

56.2 1 5.15 1 1.62 1 5.02
26 1 3.05 1 1.1 1 2.52



D_Copper Fluoride D_Fluoride Mercury D_Mercury Nitrate D_Nitrate
1 1.27 1 0.0509 1 3.3 1
1 1.18 1 0.0488 1 12.2 1
1 1.89 1 0.0254 1 3.09 1
1 1.66 1 0.175 1 2.06 1
1 1.08 1 0.311 1 2.11 1
1 1.55 1 0.0278 1 1.58 0
1 1.55 0 0.013 1 2.16 1
1 1.03 1 0.0153 1 1.41 0



Uranium-238 D_Uranium-23Zinc D_Zinc
1.08 1 50.5 1
1.01 1 40.3 1
1.32 1 35.8 1
1.32 1 35 1

0.755 1 55.1 1
2.42 1 30.8 1
1.76 1 27.9 1
1.21 1 18.5 1



Barium D_Barium Chromium D_Chromium Cobalt D_Cobalt Copper
28.8 1 3.33 1 12.6 1 74.4
62.7 1 4.16 1 1.93 1 5.7
104 1 13.5 1 5.08 1 11.6

58 1 4.42 1 16.2 1 57.3
69.4 1 5.55 1 2.34 1 12.1
159 1 7.29 1 3.59 1 8.05

50.4 1 12.3 1 2.4 1 4.29
56.2 1 5.15 1 1.62 1 5.02
22.6 1 9.56 1 0.979 1 2.77

26 1 3.05 1 1.1 1 2.52
29.1 1 10.6 1 1.18 1 3.37



D_Copper Fluoride D_Fluoride Mercury D_Mercury Nitrate D_Nitrate
1 1.27 1 0.0509 1 3.3 1
1 1.18 1 0.0488 1 12.2 1
1 1.89 1 0.0254 1 3.09 1
1 1.66 1 0.175 1 2.06 1
1 1.08 1 0.311 1 2.11 1
1 1.55 1 0.0278 1 1.58 0
1 2.15 1 0.0142 0 1.22 0
1 1.55 0 0.013 1 2.16 1
1 1.66 1 0.0121 0 1.14 1
1 1.03 1 0.0153 1 1.41 0
1 1.25 1 0.0123 0 1.08 0



Uranium-238 D_Uranium-23Zinc D_Zinc
1.08 1 50.5 1
1.01 1 40.3 1
1.32 1 35.8 1
1.32 1 35 1

0.755 1 55.1 1
2.42 1 30.8 1
1.05 1 38.1 1
1.76 1 27.9 1

0.643 1 24.1 1
1.21 1 18.5 1

0.787 1 30.2 1



Barium D_Barium Benzo(b)fluor D_Benzo(b)fluChromium D_Chromium Cobalt
28.8 1 0.707 1 3.33 1 12.6
12.9 1 0.0367 0 9.35 1 0.772
62.7 1 0.353 1 4.16 1 1.93
54.2 1 0.0129 1 16.7 1 1.73
104 1 0.0436 0 13.5 1 5.08

18.2 1 0.034 0 2.38 1 0.574
58 1 0.0287 1 4.42 1 16.2

32.3 1 0.0376 0 10.2 1 1.96
69.4 1 0.0943 1 5.55 1 2.34
13.5 1 0.038 0 9.67 1 0.904
159 1 0.0527 0 7.29 1 3.59

50.4 1 0.0406 0 12.3 1 2.4
56.2 1 0.0516 0 5.15 1 1.62
22.6 1 0.0365 0 9.56 1 0.979

26 1 0.0468 0 3.05 1 1.1
29.1 1 0.0359 0 10.6 1 1.18



D_Cobalt Copper D_Copper Fluoranthene D_Fluoranthe Fluoride D_Fluoride
1 74.4 1 0.468 1 1.27 1
1 3.12 1 0.0367 0 1.32 1
1 5.7 1 0.524 1 1.18 1
1 6.89 1 0.0131 1 2.9 1
1 11.6 1 0.0436 0 1.89 1
1 0.942 1 0.034 0 1.71 1
1 57.3 1 0.0225 1 1.66 1
1 7.36 1 0.0376 0 1.43 1
1 12.1 1 0.114 1 1.08 1
1 3.38 1 0.038 0 1.61 1
1 8.05 1 0.0527 0 1.55 1
1 4.29 1 0.0406 0 2.15 1
1 5.02 1 0.0516 0 1.55 0
1 2.77 1 0.0365 0 1.66 1
1 2.52 1 0.0468 0 1.03 1
1 3.37 1 0.0359 0 1.25 1



Mercury D_Mercury Nitrate D_Nitrate Perchlorate D_PerchloratePyrene
0.0509 1 3.3 1 0.00107 1 0.47

0.00767 1 1.51 1 0.00514 1 0.0367
0.0488 1 12.2 1 0.00157 1 0.508
0.0929 1 3.61 1 0.00102 1 0.0131
0.0254 1 3.09 1 0.00262 0 0.0436

0.012 0 1.02 0 0.00205 0 0.034
0.175 1 2.06 1 0.00354 0 0.0235

0.0165 1 1.2 1 0.000711 1 0.0376
0.311 1 2.11 1 0.00283 0 0.135

0.0151 1 1.17 1 0.00228 0 0.038
0.0278 1 1.58 0 0.00317 0 0.0527
0.0142 0 1.22 0 0.00244 0 0.0406

0.013 1 2.16 1 0.00311 0 0.0516
0.0121 0 1.14 1 0.00219 0 0.0365
0.0153 1 1.41 0 0.00281 0 0.0468
0.0123 0 1.08 0 0.00216 0 0.0359



D_Pyrene Uranium-238 D_Uranium-23Zinc D_Zinc
1 1.08 1 50.5 1
0 0.842 1 24.2 1
1 1.01 1 40.3 1
1 0.89 1 36.2 1
0 1.32 1 35.8 1
0 0.732 1 34.8 1
1 1.32 1 35 1
0 0.787 1 22.2 1
1 0.755 1 55.1 1
0 0.798 1 23.3 1
0 2.42 1 30.8 1
0 1.05 1 38.1 1
0 1.76 1 27.9 1
0 0.643 1 24.1 1
0 1.21 1 18.5 1
0 0.787 1 30.2 1



Barium D_Barium Cadmium D_Cadmium Chromium D_Chromium Copper
146 1 0.364 1 7.98 1 29.6

30.7 1 0.209 1 4.76 1 4.31
108 1 0.506 1 5.87 1 27.2

38.1 1 0.213 1 4.7 1 7.63
116 1 0.374 1 6.36 1 18.7

47.6 1 0.209 1 6.87 1 7.88
113 1 0.28 1 5.8 1 26.6

31.7 1 0.035 1 27.7 1 5.6
107 1 0.276 1 5.73 1 5.3

81.5 1 0.294 1 3.82 1 5.68



D_Copper Fluoride D_Fluoride Lead D_Lead Magnesium D_Magnesium
1 1.37 1 22.9 1 1290 1
1 2.3 1 4.76 1 632 1
1 1.15 1 17.9 1 1110 1
1 1.79 1 6.62 1 533 1
1 1.16 1 18.2 1 1060 1
1 2.15 1 9.51 1 2020 1
1 1.1 1 19.6 1 1210 1
1 2.1 1 4 1 724 1
1 1.54 1 9.2 1 1160 1
1 1.47 1 10.1 1 909 1



Nickel D_Nickel Nitrate D_Nitrate Plutonium-239D_Plutonium- Uranium-234
5.06 1 1.66 1 0.0769 1 4.62

2.2 1 1.41 1 0.0174 0 1.07
4.03 1 3.56 1 0.125 1 1.69
1.99 1 2.59 1 0.0259 1 0.941
4.62 1 5.62 1 0.3 1 2.95

2.4 1 1.64 1 0.0115 0 1.18
4.8 1 1.2 1 0.144 1 0.836

12.7 1 0.1 1 0.0167 0 0.694
4.58 1 1.66 1 0.0569 1 2.04
2.62 1 1.49 1 0.00636 0 0.975



D_Uranium-23Uranium-235/D_Uranium-23Uranium-238 D_Uranium-23Zinc D_Zinc
1 0.2 1 5.28 1 37.3 1
1 0.138 1 1.09 1 18.1 1
1 0.224 1 1.85 1 52.7 1
1 0.0456 0 1.1 1 24.5 1
1 0.139 1 3.36 1 40.2 1
1 0.0765 0 1.14 1 37.4 1
1 0.063 0 0.988 1 52.9 1
1 0.024 0 0.689 1 14.9 1
1 0.175 1 2.19 1 33.9 1
1 0.0602 0 1.13 1 37.7 1



Aluminum D_Aluminum Arsenic D_Arsenic Barium D_Barium Beryllium
5410 1 0.75 1 60.4 1 0.39
4450 1 0.569 1 31.5 1 0.564
9650 1 1.66 1 107 1 0.75
5310 1 0.746 1 50.9 1 0.558
7030 1 1.28 1 119 1 0.814
3990 1 0.692 1 45.1 1 0.518
7150 1 1.16 1 112 1 0.48
2080 1 0.312 1 25.7 1 0.379
6830 1 1.66 1 144 1 0.614
2400 1 0.38 1 18.7 1 0.343
2580 1 0.496 1 58.6 1 0.203
2300 1 0.257 1 24.2 1 0.418

18800 1 3.14 1 217 1 1.6
2720 1 0.507 1 31.6 1 0.351



D_Beryllium Cadmium D_Cadmium Calcium D_Calcium Chromium D_Chromium
1 0.142 1 924 1 3.56 1
1 0.129 1 949 1 3.7 1
1 0.309 1 1900 1 7.37 1
1 0.155 1 1230 1 8.07 1
1 0.181 1 1620 1 4.21 1
1 0.161 1 1550 1 3.86 1
1 0.299 1 1890 1 4.93 1
1 0.515 0 881 1 2.21 1
1 0.296 1 2530 1 5.86 1
1 0.551 0 807 1 3.66 1
1 0.854 0 2470 1 2.08 1
1 0.546 0 730 1 1.96 1
1 0.341 1 2580 1 8.76 1
1 0.122 1 925 1 3.18 1



Cobalt D_Cobalt Copper D_Copper Fluoride D_Fluoride Iron
1.01 1 2.13 0 2.92 1 9170
1.11 1 2.69 0 2.44 1 7930
4.51 1 4.09 1 1.6 1 12900
1.15 1 2.36 0 2.45 1 9040
1.71 1 4.26 1 1.34 1 9320
1.13 1 2.44 0 4.46 1 9880
2.36 1 3.95 1 1.21 1 10900

0.746 1 1.65 0 1.51 1 7320
2.96 1 6.06 1 1.39 1 10500

0.865 1 1.76 0 1.43 1 8690
0.902 1 2.94 0 1.72 1 2480
0.841 1 1.59 0 1.11 1 8600
5.12 1 8.47 1 1.41 1 17500

0.856 1 1.79 0 2.06 1 7290



D_Iron Lead D_Lead Magnesium D_MagnesiumMethylene Ch D_Methylene 
1 3.62 1 750 1 0.00523 1
1 2.57 1 574 1 0.00546 1
1 14.9 1 1420 1 0.00584 0
1 3.99 1 884 1 0.00507 1
1 7.77 1 1310 1 0.00263 1
1 4.61 1 884 1 0.00514 0
1 12 1 988 1 0.00444 0
1 1.5 1 314 1 0.00471 0
1 10.4 1 1090 1 0.00822 0
1 2.68 1 420 1 0.00487 0
1 2.11 1 512 1 0.0077 1
1 2.54 1 477 1 0.00467 0
1 14.4 1 2340 1 0.00282 0
1 2.2 1 396 1 0.00411 0



Nickel D_Nickel Vanadium D_Vanadium
2.75 1 7.23 1
4.33 1 5.56 1
4.32 1 17.8 1
2.95 1 8.41 1
5.61 1 10.4 1
2.39 1 6.22 1
3.18 1 13.8 1
2.38 1 4.29 1
4.41 1 15.8 1
1.38 1 4.68 1
1.87 1 4.1 1
1.55 1 5 1
9.7 1 23.8 1

1.93 1 4.41 1



1
2
3
4
5
6
7
8
9

10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60
61
62
63
64
65
66
67
68
69
70
71
72
73
74
75
76
77
78
79
80
81
82
83

A B C D E F G H I J K L
UCL Statistics for Data Sets with Non-Detects

User Selected Options
e/Time of Computation   2/5/2015 8:42:36 AM

General Statistics
Total Number of Observations      13 Number of Distinct Observations      13

 f Bootstrap Operations   2000

Chromium

From File   ProUCLinput_11-005(a)_0-5.xls
Full Precision   OFF

Confidence Coefficient   95%

Coefficient of Variation       2.39 Skewness       3.40

Maximum    189 Median       4.58
SD      51.25 Std. Error of Mean      14.21

Number of Missing Observations       0
Minimum       2.4 Mean      21.41

Data Not Normal at 5% Significance Level

Assuming Normal Distribution
   95% Normal UCL    95% UCLs (Adjusted for Skewness)

Lilliefors Test Statistic       0.41 Lilliefors GOF Test
5% Lilliefors Critical Value       0.24 Data Not Normal at 5% Significance Level

Normal GOF Test
Shapiro Wilk Test Statistic       0.41 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.86 Data Not Normal at 5% Significance Level

5% K-S Critical Value       0.24ata Not Gamma Distributed at 5% Significance Lev
Data Not Gamma Distributed at 5% Significance Level

5% A-D Critical Value       0.78ata Not Gamma Distributed at 5% Significance Lev
K-S Test Statistic       0.37 Kolmogrov-Smirnoff Gamma GOF Test

Gamma GOF Test
A-D Test Statistic       2.19 Anderson-Darling Gamma GOF Test

   95% Student's-t UCL      46.74    95% Adjusted-CLT UCL (Chen-1995)      59.14
   95% Modified-t UCL (Johnson-1978)      48.98

MLE Mean (bias corrected)      21.41 MLE Sd (bias corrected)      31.51
Approximate Chi Square Value (0.05)       5.22

Theta hat (MLE)      40.13 Theta star (bias corrected MLE)      46.38
nu hat (MLE)      13.87 nu star (bias corrected)      12

Gamma Statistics
k hat (MLE)       0.53 k star (bias corrected MLE)       0.46

5% Shapiro Wilk Critical Value       0.86 Data Not Lognormal at 5% Significance Level
Lilliefors Test Statistic       0.29 Lilliefors Lognormal GOF Test

Lognormal GOF Test
Shapiro Wilk Test Statistic       0.75 Shapiro Wilk Lognormal GOF Test

Assuming Gamma Distribution
oximate Gamma UCL (use when n>=50))      49.14% Adjusted Gamma UCL (use when n<50)      55.77

Adjusted Level of Significance      0.030 Adjusted Chi Square Value       4.60

Assuming Lognormal Distribution
   95% H-UCL      48.88    90% Chebyshev (MVUE) UCL      28.57

Maximum of Logged Data       5.24 SD of logged Data       1.26

Lognormal Statistics
Minimum of Logged Data       0.87 Mean of logged Data       1.88

5% Lilliefors Critical Value       0.24 Data Not Lognormal at 5% Significance Level
Data Not Lognormal at 5% Significance Level

   95% CLT UCL      44.79    95% Jackknife UCL      46.74
   95% Standard Bootstrap UCL      44.18    95% Bootstrap-t UCL    357.6

Nonparametric Distribution Free UCL Statistics
Data do not follow a Discernible Distribution (0.05)

Nonparametric Distribution Free UCLs

   95% Chebyshev (MVUE) UCL      35.5  97.5% Chebyshev (MVUE) UCL      45.12
   99% Chebyshev (MVUE) UCL      64.03

Suggested UCL to Use
95% Chebyshev (Mean, Sd) UCL      83.37

   90% Chebyshev(Mean, Sd) UCL      64.05    95% Chebyshev(Mean, Sd) UCL      83.37
 97.5% Chebyshev(Mean, Sd) UCL    110.2    99% Chebyshev(Mean, Sd) UCL    162.8

   95% Hall's Bootstrap UCL    258    95% Percentile Bootstrap UCL      47.46
   95% BCA Bootstrap UCL      64.25

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
mmendations are based upon the results of the simulation studies summarized in Singh, Singh, and 

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.
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A B C D E F G H I J K L

Total Number of Observations      13 Number of Distinct Observations      13
Number of Missing Observations       0

Copper

General Statistics

For additional insight the user may want to consult a statistician.

Normal GOF Test
Shapiro Wilk Test Statistic       0.58 Shapiro Wilk GOF Test

SD       9.08 Std. Error of Mean       2.52
Coefficient of Variation       1.45 Skewness       2.92

Minimum       1.4 Mean       6.24
Maximum      34.6 Median       2.68

Assuming Normal Distribution
   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL      10.74    95% Adjusted-CLT UCL (Chen-1995)      12.58

5% Lilliefors Critical Value       0.24 Data Not Normal at 5% Significance Level
Data Not Normal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.86 Data Not Normal at 5% Significance Level
Lilliefors Test Statistic       0.29 Lilliefors GOF Test

K-S Test Statistic       0.24 Kolmogrov-Smirnoff Gamma GOF Test
5% K-S Critical Value       0.24ata Not Gamma Distributed at 5% Significance Lev

Gamma GOF Test
A-D Test Statistic       1.03 Anderson-Darling Gamma GOF Test

5% A-D Critical Value       0.75ata Not Gamma Distributed at 5% Significance Lev

   95% Modified-t UCL (Johnson-1978)      11.08

MLE Mean (bias corrected)       6.24 MLE Sd (bias corrected)       6.82
Approximate Chi Square Value (0.05)      12.2

Theta hat (MLE)       6.1 Theta star (bias corrected MLE)       7.44
nu hat (MLE)      26.63 nu star (bias corrected)      21.82

Data Not Gamma Distributed at 5% Significance Level

Gamma Statistics
k hat (MLE)       1.02 k star (bias corrected MLE)       0.83

5% Shapiro Wilk Critical Value       0.86Data appear Lognormal at 5% Significance Level
Lilliefors Test Statistic       0.19 Lilliefors Lognormal GOF Test

Lognormal GOF Test
Shapiro Wilk Test Statistic       0.87 Shapiro Wilk Lognormal GOF Test

Assuming Gamma Distribution
oximate Gamma UCL (use when n>=50))      11.17% Adjusted Gamma UCL (use when n<50)      12.18

Adjusted Level of Significance      0.030 Adjusted Chi Square Value      11.19

Assuming Lognormal Distribution
   95% H-UCL      12.91    90% Chebyshev (MVUE) UCL      10.35

Maximum of Logged Data       3.54 SD of logged Data       0.98

Lognormal Statistics
Minimum of Logged Data       0.33 Mean of logged Data       1.27

5% Lilliefors Critical Value       0.24Data appear Lognormal at 5% Significance Level
Data appear Lognormal at 5% Significance Level

   95% CLT UCL      10.39    95% Jackknife UCL      10.74
   95% Standard Bootstrap UCL      10.21    95% Bootstrap-t UCL      18.93

Nonparametric Distribution Free UCL Statistics
Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

   95% Chebyshev (MVUE) UCL      12.55  97.5% Chebyshev (MVUE) UCL      15.6
   99% Chebyshev (MVUE) UCL      21.6

Suggested UCL to Use
95% H-UCL      12.91

   90% Chebyshev(Mean, Sd) UCL      13.81    95% Chebyshev(Mean, Sd) UCL      17.23
 97.5% Chebyshev(Mean, Sd) UCL      21.99    99% Chebyshev(Mean, Sd) UCL      31.33

   95% Hall's Bootstrap UCL      24.25    95% Percentile Bootstrap UCL      10.56
   95% BCA Bootstrap UCL      14.01

ProUCL computes and outputs H-statistic based UCLs for historical reasons only.
 often results in unstable (both high and low) values of UCL95 as shown in examples in the Technica

It is therefore recommended to avoid the use of H-statistic based 95% UCLs.
ametric methods are preferred to compute UCL95 for skewed data sets which do not follow a gamma 

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
mmendations are based upon the results of the simulation studies summarized in Singh, Singh, and 

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.
For additional insight the user may want to consult a statistician.
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A B C D E F G H I J K L
Fluoride

General Statistics
Total Number of Observations      13 Number of Distinct Observations      13

Variance Detects       0.12 Percent Non-Detects       7.69
Mean Detects       1.5 SD Detects       0.34

Minimum Detect       1.06 Minimum Non-Detect       1.45
Maximum Detect       2.15 Maximum Non-Detect       1.45

Number of Detects      12 Number of Non-Detects       1
Number of Distinct Detects      12 Number of Distinct Non-Detects       1

Normal GOF Test on Detects Only
Shapiro Wilk Test Statistic       0.93 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.85etected Data appear Normal at 5% Significance Le

Mean of Logged Detects       0.38 SD of Logged Detects       0.22

Median Detects       1.46 CV Detects       0.23
Skewness Detects       0.49 Kurtosis Detects     -0.682

SD       0.33    95% KM (BCA) UCL       1.63
95% KM (t) UCL       1.64 95% KM (Percentile Bootstrap) UCL       1.63

Detected Data appear Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs
Mean       1.47 Standard Error of Mean      0.096

Lilliefors Test Statistic       0.19 Lilliefors GOF Test
5% Lilliefors Critical Value       0.25etected Data appear Normal at 5% Significance Le

Gamma GOF Tests on Detected Observations Only
A-D Test Statistic       0.35 Anderson-Darling GOF Test

5% A-D Critical Value       0.73d data appear Gamma Distributed at 5% Significan

97.5% KM Chebyshev UCL       2.07 99% KM Chebyshev UCL       2.43

   95% KM (z) UCL       1.63    95% KM Bootstrap t UCL       1.66
90% KM Chebyshev UCL       1.76 95% KM Chebyshev UCL       1.89

Theta hat (MLE)      0.072 Theta star (bias corrected MLE)      0.095
nu hat (MLE)    499.5 nu star (bias corrected)    375.9

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only
k hat (MLE)      20.81 k star (bias corrected MLE)      15.66

K-S Test Statistic       0.19 Kolmogrov-Smirnoff GOF
5% K-S Critical Value       0.24d data appear Gamma Distributed at 5% Significan

pproximate Chi Square Value (519.40, α)    467.5 Adjusted Chi Square Value (519.40, β)    460.5
 Approximate KM-UCL (use when n>=50)       1.64mma Adjusted KM-UCL (use when n<50)       1.66

Gamma Kaplan-Meier (KM) Statistics
k hat (KM)      19.98 nu hat (KM)    519.4

MLE Mean (bias corrected)       1.5 MLE Sd (bias corrected)       0.37

Maximum       2.15 Median       1.32
SD       0.34 CV       0.23

ma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM e
Minimum       1.06 Mean       1.48

Gamma ROS Statistics using Imputed  Non-Detects
GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1
For such situations, GROS method tends to yield inflated values of UCLs and BTVs

Adjusted Level of Significance (β)      0.030
pproximate Chi Square Value (427.66, α)    380.7 Adjusted Chi Square Value (427.66, β)    374.4

nu hat (MLE)    554.2 nu star (bias corrected)    427.7
MLE Mean (bias corrected)       1.48 MLE Sd (bias corrected)       0.36

k hat (MLE)      21.32 k star (bias corrected MLE)      16.45
Theta hat (MLE)      0.069 Theta star (bias corrected MLE)      0.089

Lilliefors Test Statistic       0.17 Lilliefors GOF Test
5% Lilliefors Critical Value       0.25ected Data appear Lognormal at 5% Significance L

Lognormal GOF Test on Detected Observations Only
Shapiro Wilk Test Statistic       0.94 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.85ected Data appear Lognormal at 5% Significance L

mma Approximate UCL (use when n>=50)       1.66% Gamma Adjusted UCL (use when n<50)       1.69

   95% BCA Bootstrap UCL       1.63    95% Bootstrap t UCL       1.66
   95% H-UCL (Log ROS)       1.67

SD in Original Scale       0.34 SD in Log Scale       0.22
% t UCL (assumes normality of ROS data)       1.64    95% Percentile Bootstrap UCL       1.63

Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects
Mean in Original Scale       1.48 Mean in Log Scale       0.36

DL/2 Statistics

KM SD (logged)       0.21    95% Critical H Value (KM-Log)       1.84
KM Standard Error of Mean (logged)      0.063

CLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distribute
KM Mean (logged)       0.36    95% H-UCL (KM -Log)       1.65
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DL/2 Normal DL/2 Log-Transformed
Mean in Original Scale       1.44 Mean in Log Scale       0.32

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
Recommendations are based upon data size, data distribution, and skewness.

mmendations are based upon the results of the simulation studies summarized in Singh, Maichle, and 
ations results will not cover all Real World data sets; for additional insight the user may want to cons

Suggested UCL to Use
95% KM (t) UCL       1.64 95% KM (Percentile Bootstrap) UCL       1.63

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics
Detected Data appear Normal Distributed at 5% Significance Level

SD in Original Scale       0.39 SD in Log Scale       0.29
   95% t UCL (Assumes normality)       1.63    95% H-Stat UCL       1.70

Minimum       1.35 Mean      22.53
Maximum    222 Median       2.83

Total Number of Observations      13 Number of Distinct Observations      13
Number of Missing Observations       0

Lead

General Statistics

5% Lilliefors Critical Value       0.24 Data Not Normal at 5% Significance Level
Data Not Normal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.86 Data Not Normal at 5% Significance Level
Lilliefors Test Statistic       0.4 Lilliefors GOF Test

Normal GOF Test
Shapiro Wilk Test Statistic       0.39 Shapiro Wilk GOF Test

SD      60.36 Std. Error of Mean      16.74
Coefficient of Variation       2.67 Skewness       3.51

Gamma GOF Test
A-D Test Statistic       1.94 Anderson-Darling Gamma GOF Test

5% A-D Critical Value       0.80ata Not Gamma Distributed at 5% Significance Lev

   95% Modified-t UCL (Johnson-1978)      55.1

Assuming Normal Distribution
   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL      52.37    95% Adjusted-CLT UCL (Chen-1995)      67.53

Theta hat (MLE)      52.99 Theta star (bias corrected MLE)      59.55
nu hat (MLE)      11.06 nu star (bias corrected)       9.83

Data Not Gamma Distributed at 5% Significance Level

Gamma Statistics
k hat (MLE)       0.42 k star (bias corrected MLE)       0.37

K-S Test Statistic       0.32 Kolmogrov-Smirnoff Gamma GOF Test
5% K-S Critical Value       0.25ata Not Gamma Distributed at 5% Significance Lev

Lognormal GOF Test
Shapiro Wilk Test Statistic       0.81 Shapiro Wilk Lognormal GOF Test

Assuming Gamma Distribution
oximate Gamma UCL (use when n>=50))      57.72% Adjusted Gamma UCL (use when n<50)      66.69

Adjusted Level of Significance      0.030 Adjusted Chi Square Value       3.32

MLE Mean (bias corrected)      22.53 MLE Sd (bias corrected)      36.63
Approximate Chi Square Value (0.05)       3.84

Maximum of Logged Data       5.40 SD of logged Data       1.47

Lognormal Statistics
Minimum of Logged Data       0.3 Mean of logged Data       1.58

5% Lilliefors Critical Value       0.24Data appear Lognormal at 5% Significance Level
Data appear Approximate Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.86 Data Not Lognormal at 5% Significance Level
Lilliefors Test Statistic       0.23 Lilliefors Lognormal GOF Test

Nonparametric Distribution Free UCL Statistics
Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

   95% Chebyshev (MVUE) UCL      37.06  97.5% Chebyshev (MVUE) UCL      47.71
   99% Chebyshev (MVUE) UCL      68.62

Assuming Lognormal Distribution
   95% H-UCL      70.17    90% Chebyshev (MVUE) UCL      29.38

   90% Chebyshev(Mean, Sd) UCL      72.76    95% Chebyshev(Mean, Sd) UCL      95.51

   95% Hall's Bootstrap UCL    240.1    95% Percentile Bootstrap UCL      55.46
   95% BCA Bootstrap UCL      73.32

   95% CLT UCL      50.07    95% Jackknife UCL      52.37
   95% Standard Bootstrap UCL      48.25    95% Bootstrap-t UCL    310.8
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 97.5% Chebyshev(Mean, Sd) UCL    127.1    99% Chebyshev(Mean, Sd) UCL    189.1

Mercury

General Statistics
Total Number of Observations      13 Number of Distinct Observations      12

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
mmendations are based upon the results of the simulation studies summarized in Singh, Singh, and 

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.
For additional insight the user may want to consult a statistician.

Suggested UCL to Use
95% Chebyshev (Mean, Sd) UCL      95.51

Variance Detects      0.018 Percent Non-Detects      30.77
Mean Detects       0.10 SD Detects       0.13

Minimum Detect     0.006 Minimum Non-Detect      0.011
Maximum Detect       0.36 Maximum Non-Detect      0.013

Number of Detects       9 Number of Non-Detects       4
Number of Distinct Detects       8 Number of Distinct Non-Detects       4

Normal GOF Test on Detects Only
Shapiro Wilk Test Statistic       0.73 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.82Detected Data Not Normal at 5% Significance Leve

Mean of Logged Detects     -3.218 SD of Logged Detects       1.54

Median Detects      0.051 CV Detects       1.32
Skewness Detects       1.47 Kurtosis Detects       0.73

SD       0.11 95% KM (BCA) UCL       0.13
   95% KM (t) UCL       0.13    95% KM (Percentile Bootstrap) UCL       0.12

Detected Data Not Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs
Mean      0.072 Standard Error of Mean      0.033

Lilliefors Test Statistic       0.32 Lilliefors GOF Test
5% Lilliefors Critical Value       0.29Detected Data Not Normal at 5% Significance Leve

Gamma GOF Tests on Detected Observations Only
A-D Test Statistic       0.49 Anderson-Darling GOF Test

5% A-D Critical Value       0.75d data appear Gamma Distributed at 5% Significan

97.5% KM Chebyshev UCL       0.28 99% KM Chebyshev UCL       0.40

   95% KM (z) UCL       0.12    95% KM Bootstrap t UCL       0.28
90% KM Chebyshev UCL       0.17 95% KM Chebyshev UCL       0.21

Theta hat (MLE)       0.15 Theta star (bias corrected MLE)       0.19
nu hat (MLE)      11.8 nu star (bias corrected)       9.20

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only
k hat (MLE)       0.65 k star (bias corrected MLE)       0.51

K-S Test Statistic       0.23 Kolmogrov-Smirnoff GOF
5% K-S Critical Value       0.29d data appear Gamma Distributed at 5% Significan

Approximate Chi Square Value (10.49, α)       4.24 Adjusted Chi Square Value (10.49, β)       3.7
 Approximate KM-UCL (use when n>=50)       0.17mma Adjusted KM-UCL (use when n<50)       0.20

Gamma Kaplan-Meier (KM) Statistics
k hat (KM)       0.40 nu hat (KM)      10.49

MLE Mean (bias corrected)       0.10 MLE Sd (bias corrected)       0.14

Maximum       0.36 Median      0.013
SD       0.11 CV       1.61

ma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM e
Minimum     0.006 Mean      0.073

Gamma ROS Statistics using Imputed  Non-Detects
GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1
For such situations, GROS method tends to yield inflated values of UCLs and BTVs

Adjusted Level of Significance (β)      0.030
Approximate Chi Square Value (13.31, α)       6.10 Adjusted Chi Square Value (13.31, β)       5.42

nu hat (MLE)      15.57 nu star (bias corrected)      13.31
MLE Mean (bias corrected)      0.073 MLE Sd (bias corrected)       0.10

k hat (MLE)       0.59 k star (bias corrected MLE)       0.51
Theta hat (MLE)       0.12 Theta star (bias corrected MLE)       0.14

Lilliefors Test Statistic       0.21 Lilliefors GOF Test
5% Lilliefors Critical Value       0.29ected Data appear Lognormal at 5% Significance L

Lognormal GOF Test on Detected Observations Only
Shapiro Wilk Test Statistic       0.90 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.82ected Data appear Lognormal at 5% Significance L

mma Approximate UCL (use when n>=50)       0.16% Gamma Adjusted UCL (use when n<50)       0.18

SD in Original Scale       0.11 SD in Log Scale       1.56

Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects
Mean in Original Scale      0.072 Mean in Log Scale     -3.806
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   95% BCA Bootstrap UCL       0.14    95% Bootstrap t UCL       0.26
   95% H-UCL (Log ROS)       0.43

% t UCL (assumes normality of ROS data)       0.13    95% Percentile Bootstrap UCL       0.12

DL/2 Statistics
DL/2 Normal DL/2 Log-Transformed
Mean in Original Scale      0.072 Mean in Log Scale     -3.789

KM SD (logged)       1.45    95% Critical H Value (KM-Log)       3.7
KM Standard Error of Mean (logged)       0.43

CLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distribute
KM Mean (logged)     -3.758    95% H-UCL (KM -Log)       0.32

Suggested UCL to Use
95% KM (BCA) UCL       0.13 95% GROS Adjusted Gamma UCL       0.18

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics
Detected Data appear Gamma Distributed at 5% Significance Level

SD in Original Scale       0.11 SD in Log Scale       1.54
   95% t UCL (Assumes normality)       0.13    95% H-Stat UCL       0.41

Nitrate

General Statistics
Total Number of Observations      13 Number of Distinct Observations      12

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
Recommendations are based upon data size, data distribution, and skewness.

mmendations are based upon the results of the simulation studies summarized in Singh, Maichle, and 
ations results will not cover all Real World data sets; for additional insight the user may want to cons

95% Adjusted Gamma KM-UCL       0.20

Variance Detects       1.03 Percent Non-Detects      46.15
Mean Detects       2.02 SD Detects       1.01

Minimum Detect       1.3 Minimum Non-Detect       1.09
Maximum Detect       4 Maximum Non-Detect       1.56

Number of Detects       7 Number of Non-Detects       6
Number of Distinct Detects       7 Number of Distinct Non-Detects       5

Normal GOF Test on Detects Only
Shapiro Wilk Test Statistic       0.78 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.80Detected Data Not Normal at 5% Significance Leve

Mean of Logged Detects       0.61 SD of Logged Detects       0.43

Median Detects       1.47 CV Detects       0.50
Skewness Detects       1.54 Kurtosis Detects       1.73

SD       0.82    95% KM (BCA) UCL       2.03
95% KM (t) UCL       2.04 95% KM (Percentile Bootstrap) UCL       2.01

Detected Data appear Approximate Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs
Mean       1.60 Standard Error of Mean       0.24

Lilliefors Test Statistic       0.27 Lilliefors GOF Test
5% Lilliefors Critical Value       0.33etected Data appear Normal at 5% Significance Le

Gamma GOF Tests on Detected Observations Only
A-D Test Statistic       0.65 Anderson-Darling GOF Test

5% A-D Critical Value       0.71d data appear Gamma Distributed at 5% Significan

97.5% KM Chebyshev UCL       3.15 99% KM Chebyshev UCL       4.07

   95% KM (z) UCL       2.01    95% KM Bootstrap t UCL       2.74
90% KM Chebyshev UCL       2.34 95% KM Chebyshev UCL       2.68

Theta hat (MLE)       0.35 Theta star (bias corrected MLE)       0.59
nu hat (MLE)      80.95 nu star (bias corrected)      47.59

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only
k hat (MLE)       5.78 k star (bias corrected MLE)       3.39

K-S Test Statistic       0.29 Kolmogrov-Smirnoff GOF
5% K-S Critical Value       0.31d data appear Gamma Distributed at 5% Significan

Approximate Chi Square Value (97.34, α)      75.58 Adjusted Chi Square Value (97.34, β)      72.85
 Approximate KM-UCL (use when n>=50)       2.06mma Adjusted KM-UCL (use when n<50)       2.14

Gamma Kaplan-Meier (KM) Statistics
k hat (KM)       3.74 nu hat (KM)      97.34

MLE Mean (bias corrected)       2.02 MLE Sd (bias corrected)       1.09

Maximum       4 Median       1.3
SD       1.21 CV       1.04

ma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM e
Minimum      0.01 Mean       1.16

Gamma ROS Statistics using Imputed  Non-Detects
GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1
For such situations, GROS method tends to yield inflated values of UCLs and BTVs
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Adjusted Level of Significance (β)      0.030
Approximate Chi Square Value (11.44, α)       4.85 Adjusted Chi Square Value (11.44, β)       4.26

nu hat (MLE)      13.13 nu star (bias corrected)      11.44
MLE Mean (bias corrected)       1.16 MLE Sd (bias corrected)       1.75

k hat (MLE)       0.50 k star (bias corrected MLE)       0.44
Theta hat (MLE)       2.29 Theta star (bias corrected MLE)       2.64

Lilliefors Test Statistic       0.27 Lilliefors GOF Test
5% Lilliefors Critical Value       0.33ected Data appear Lognormal at 5% Significance L

Lognormal GOF Test on Detected Observations Only
Shapiro Wilk Test Statistic       0.83 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.80ected Data appear Lognormal at 5% Significance L

mma Approximate UCL (use when n>=50)       2.73% Gamma Adjusted UCL (use when n<50)       3.11

   95% BCA Bootstrap UCL       1.97    95% Bootstrap t UCL       2.35
   95% H-UCL (Log ROS)       2.10

SD in Original Scale       1.00 SD in Log Scale       0.61
% t UCL (assumes normality of ROS data)       1.90    95% Percentile Bootstrap UCL       1.89

Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects
Mean in Original Scale       1.40 Mean in Log Scale       0.15

DL/2 Statistics
DL/2 Normal DL/2 Log-Transformed
Mean in Original Scale       1.36 Mean in Log Scale      0.089

KM SD (logged)       0.39    95% Critical H Value (KM-Log)       1.99
KM Standard Error of Mean (logged)       0.11

CLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distribute
KM Mean (logged)       0.38    95% H-UCL (KM -Log)       1.98

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
Recommendations are based upon data size, data distribution, and skewness.

mmendations are based upon the results of the simulation studies summarized in Singh, Maichle, and 
ations results will not cover all Real World data sets; for additional insight the user may want to cons

Suggested UCL to Use
95% KM (t) UCL       2.04 95% KM (Percentile Bootstrap) UCL       2.01

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics
Detected Data appear Approximate Normal Distributed at 5% Significance Level

SD in Original Scale       1.03 SD in Log Scale       0.67
   95% t UCL (Assumes normality)       1.87    95% H-Stat UCL       2.16

Minimum Detect       0.11 Minimum Non-Detect       0.51
Maximum Detect      60.5 Maximum Non-Detect       0.51

Number of Detects      12 Number of Non-Detects       1
Number of Distinct Detects      12 Number of Distinct Non-Detects       1

Silver

General Statistics
Total Number of Observations      13 Number of Distinct Observations      13

Mean of Logged Detects      0.070 SD of Logged Detects       2.17

Median Detects       0.47 CV Detects       2.12
Skewness Detects       2.05 Kurtosis Detects       2.66

Variance Detects    499.8 Percent Non-Detects       7.69
Mean Detects      10.55 SD Detects      22.36

Detected Data Not Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs
Mean       9.75 Standard Error of Mean       6.01

Lilliefors Test Statistic       0.45 Lilliefors GOF Test
5% Lilliefors Critical Value       0.25Detected Data Not Normal at 5% Significance Leve

Normal GOF Test on Detects Only
Shapiro Wilk Test Statistic       0.51 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.85Detected Data Not Normal at 5% Significance Leve

97.5% KM Chebyshev UCL      47.29 99% KM Chebyshev UCL      69.56

   95% KM (z) UCL      19.64    95% KM Bootstrap t UCL    171.1
90% KM Chebyshev UCL      27.78 95% KM Chebyshev UCL      35.95

SD      20.75    95% KM (BCA) UCL      19.03
   95% KM (t) UCL      20.46    95% KM (Percentile Bootstrap) UCL      19.22

Detected Data Not Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only
k hat (MLE)       0.30 k star (bias corrected MLE)       0.28

K-S Test Statistic       0.28 Kolmogrov-Smirnoff GOF
5% K-S Critical Value       0.26ed Data Not Gamma Distributed at 5% Significanc

Gamma GOF Tests on Detected Observations Only
A-D Test Statistic       1.46 Anderson-Darling GOF Test

5% A-D Critical Value       0.82ed Data Not Gamma Distributed at 5% Significanc
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Gamma Kaplan-Meier (KM) Statistics
k hat (KM)       0.22 nu hat (KM)       5.74

MLE Mean (bias corrected)      10.55 MLE Sd (bias corrected)      19.87

Theta hat (MLE)      34.98 Theta star (bias corrected MLE)      37.44
nu hat (MLE)       7.23 nu star (bias corrected)       6.76

ma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM e
Minimum      0.01 Mean       9.73

Gamma ROS Statistics using Imputed  Non-Detects
GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1
For such situations, GROS method tends to yield inflated values of UCLs and BTVs

Approximate Chi Square Value (5.74, α)       1.51 Adjusted Chi Square Value (5.74, β)       1.22
 Approximate KM-UCL (use when n>=50)      37.08mma Adjusted KM-UCL (use when n<50)      45.75

nu hat (MLE)       7.09 nu star (bias corrected)       6.79
MLE Mean (bias corrected)       9.73 MLE Sd (bias corrected)      19.05

k hat (MLE)       0.27 k star (bias corrected MLE)       0.26
Theta hat (MLE)      35.66 Theta star (bias corrected MLE)      37.26

Maximum      60.5 Median       0.36
SD      21.6 CV       2.21

Lognormal GOF Test on Detected Observations Only
Shapiro Wilk Test Statistic       0.85 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.85etected Data Not Lognormal at 5% Significance Le

mma Approximate UCL (use when n>=50)      32.14% Gamma Adjusted UCL (use when n<50)      38.73

Adjusted Level of Significance (β)      0.030
Approximate Chi Square Value (6.79, α)       2.05 Adjusted Chi Square Value (6.79, β)       1.70

SD in Original Scale      21.6 SD in Log Scale       2.12
% t UCL (assumes normality of ROS data)      20.43    95% Percentile Bootstrap UCL      19

Detected Data appear Approximate Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects
Mean in Original Scale       9.75 Mean in Log Scale    -0.047

Lilliefors Test Statistic       0.19 Lilliefors GOF Test
5% Lilliefors Critical Value       0.25ected Data appear Lognormal at 5% Significance L

KM SD (logged)       2.05    95% Critical H Value (KM-Log)       4.92
KM Standard Error of Mean (logged)       0.59

CLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distribute
KM Mean (logged)    -0.054    95% H-UCL (KM -Log)    144.3

   95% BCA Bootstrap UCL      23.3    95% Bootstrap t UCL    173.3
   95% H-UCL (Log ROS)    208.3

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics
Detected Data appear Approximate Lognormal Distributed at 5% Significance Level

SD in Original Scale      21.59 SD in Log Scale       2.12
   95% t UCL (Assumes normality)      20.43    95% H-Stat UCL    204.5

DL/2 Statistics
DL/2 Normal DL/2 Log-Transformed
Mean in Original Scale       9.75 Mean in Log Scale    -0.039

General Statistics
Total Number of Observations      13 Number of Distinct Observations      12

ations results will not cover all Real World data sets; for additional insight the user may want to cons

Uranium-234

Warning: Recommended UCL exceeds the maximum observation

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
Recommendations are based upon data size, data distribution, and skewness.

mmendations are based upon the results of the simulation studies summarized in Singh, Maichle, and 

Suggested UCL to Use
99% KM (Chebyshev) UCL      69.56

Coefficient of Variation       0.54 Skewness       2.55

Maximum       3.92 Median       1.24
SD       0.81 Std. Error of Mean       0.22

Number of Missing Observations       0
Minimum       0.90 Mean       1.50

Data Not Normal at 5% Significance Level

Assuming Normal Distribution
   95% Normal UCL    95% UCLs (Adjusted for Skewness)

Lilliefors Test Statistic       0.36 Lilliefors GOF Test
5% Lilliefors Critical Value       0.24 Data Not Normal at 5% Significance Level

Normal GOF Test
Shapiro Wilk Test Statistic       0.65 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.86 Data Not Normal at 5% Significance Level
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5% A-D Critical Value       0.73ata Not Gamma Distributed at 5% Significance Lev
K-S Test Statistic       0.33 Kolmogrov-Smirnoff Gamma GOF Test

Gamma GOF Test
A-D Test Statistic       1.33 Anderson-Darling Gamma GOF Test

   95% Student's-t UCL       1.90    95% Adjusted-CLT UCL (Chen-1995)       2.04
   95% Modified-t UCL (Johnson-1978)       1.93

Theta hat (MLE)       0.26 Theta star (bias corrected MLE)       0.33
nu hat (MLE)    150.5 nu star (bias corrected)    117.1

Gamma Statistics
k hat (MLE)       5.79 k star (bias corrected MLE)       4.50

5% K-S Critical Value       0.23ata Not Gamma Distributed at 5% Significance Lev
Data Not Gamma Distributed at 5% Significance Level

Lognormal GOF Test
Shapiro Wilk Test Statistic       0.80 Shapiro Wilk Lognormal GOF Test

Assuming Gamma Distribution
oximate Gamma UCL (use when n>=50))       1.89% Adjusted Gamma UCL (use when n<50)       1.95

Adjusted Level of Significance      0.030 Adjusted Chi Square Value      90.09

MLE Mean (bias corrected)       1.50 MLE Sd (bias corrected)       0.71
Approximate Chi Square Value (0.05)      93.14

Maximum of Logged Data       1.36 SD of logged Data       0.39

Lognormal Statistics
Minimum of Logged Data     -0.104 Mean of logged Data       0.32

5% Lilliefors Critical Value       0.24 Data Not Lognormal at 5% Significance Level
Data Not Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.86 Data Not Lognormal at 5% Significance Level
Lilliefors Test Statistic       0.31 Lilliefors Lognormal GOF Test

Nonparametric Distribution Free UCL Statistics
Data do not follow a Discernible Distribution (0.05)

Nonparametric Distribution Free UCLs

   95% Chebyshev (MVUE) UCL       2.20  97.5% Chebyshev (MVUE) UCL       2.52
   99% Chebyshev (MVUE) UCL       3.13

Assuming Lognormal Distribution
   95% H-UCL       1.87    90% Chebyshev (MVUE) UCL       1.98

   90% Chebyshev(Mean, Sd) UCL       2.18    95% Chebyshev(Mean, Sd) UCL       2.49
 97.5% Chebyshev(Mean, Sd) UCL       2.91    99% Chebyshev(Mean, Sd) UCL       3.75

   95% Hall's Bootstrap UCL       3.34    95% Percentile Bootstrap UCL       1.89
   95% BCA Bootstrap UCL       2.05

   95% CLT UCL       1.87    95% Jackknife UCL       1.90
   95% Standard Bootstrap UCL       1.85    95% Bootstrap-t UCL       2.69

Uranium-235/236

General Statistics
Total Number of Observations      13 Number of Distinct Observations      13

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
mmendations are based upon the results of the simulation studies summarized in Singh, Singh, and 

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.
For additional insight the user may want to consult a statistician.

Suggested UCL to Use
95% Student's-t UCL       1.90 or 95% Modified-t UCL       1.93

Variance Detects     0.002 Percent Non-Detects      15.38
Mean Detects       0.10 SD Detects      0.047

Minimum Detect      0.063 Minimum Non-Detect      0.042
Maximum Detect       0.22 Maximum Non-Detect      0.049

Number of Detects      11 Number of Non-Detects       2
Number of Distinct Detects      11 Number of Distinct Non-Detects       2

Normal GOF Test on Detects Only
Shapiro Wilk Test Statistic       0.74 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.85Detected Data Not Normal at 5% Significance Leve

Mean of Logged Detects     -2.35 SD of Logged Detects       0.37

Median Detects      0.081 CV Detects       0.46
Skewness Detects       2.06 Kurtosis Detects       4.50

SD      0.047    95% KM (BCA) UCL       0.11
95% KM (t) UCL       0.11 95% KM (Percentile Bootstrap) UCL       0.11

Detected Data appear Approximate Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs
Mean      0.093 Standard Error of Mean      0.013

Lilliefors Test Statistic       0.25 Lilliefors GOF Test
5% Lilliefors Critical Value       0.26etected Data appear Normal at 5% Significance Le

   95% KM (z) UCL       0.11    95% KM Bootstrap t UCL       0.13
90% KM Chebyshev UCL       0.13 95% KM Chebyshev UCL       0.15
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Gamma GOF Tests on Detected Observations Only
A-D Test Statistic       0.81 Anderson-Darling GOF Test

5% A-D Critical Value       0.73ed Data Not Gamma Distributed at 5% Significanc

97.5% KM Chebyshev UCL       0.17 99% KM Chebyshev UCL       0.22

Theta hat (MLE)      0.014 Theta star (bias corrected MLE)      0.019
nu hat (MLE)    153.9 nu star (bias corrected)    113.2

Detected data follow Appr. Gamma Distribution at 5% Significance Level

Gamma Statistics on Detected Data Only
k hat (MLE)       6.99 k star (bias corrected MLE)       5.14

K-S Test Statistic       0.23 Kolmogrov-Smirnoff GOF
5% K-S Critical Value       0.25d data appear Gamma Distributed at 5% Significan

pproximate Chi Square Value (102.32, α)      79.98 Adjusted Chi Square Value (102.32, β)      77.17
 Approximate KM-UCL (use when n>=50)       0.11mma Adjusted KM-UCL (use when n<50)       0.12

Gamma Kaplan-Meier (KM) Statistics
k hat (KM)       3.93 nu hat (KM)    102.3

MLE Mean (bias corrected)       0.10 MLE Sd (bias corrected)      0.045

Maximum       0.22 Median      0.078
SD      0.053 CV       0.60

ma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM e
Minimum      0.017 Mean      0.089

Gamma ROS Statistics using Imputed  Non-Detects
GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1
For such situations, GROS method tends to yield inflated values of UCLs and BTVs

Adjusted Level of Significance (β)      0.030
Approximate Chi Square Value (54.42, α)      38.47 Adjusted Chi Square Value (54.42, β)      36.56

nu hat (MLE)      69.01 nu star (bias corrected)      54.42
MLE Mean (bias corrected)      0.089 MLE Sd (bias corrected)      0.061

k hat (MLE)       2.65 k star (bias corrected MLE)       2.09
Theta hat (MLE)      0.033 Theta star (bias corrected MLE)      0.042

Lilliefors Test Statistic       0.21 Lilliefors GOF Test
5% Lilliefors Critical Value       0.26ected Data appear Lognormal at 5% Significance L

Lognormal GOF Test on Detected Observations Only
Shapiro Wilk Test Statistic       0.86 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.85ected Data appear Lognormal at 5% Significance L

mma Approximate UCL (use when n>=50)       0.12% Gamma Adjusted UCL (use when n<50)       0.13

   95% BCA Bootstrap UCL       0.12    95% Bootstrap t UCL       0.13
   95% H-UCL (Log ROS)       0.12

SD in Original Scale      0.049 SD in Log Scale       0.47
% t UCL (assumes normality of ROS data)       0.11    95% Percentile Bootstrap UCL       0.11

Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects
Mean in Original Scale      0.093 Mean in Log Scale     -2.483

DL/2 Statistics
DL/2 Normal DL/2 Log-Transformed
Mean in Original Scale      0.090 Mean in Log Scale     -2.57

KM SD (logged)       0.44    95% Critical H Value (KM-Log)       2.04
KM Standard Error of Mean (logged)       0.12

CLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distribute
KM Mean (logged)     -2.476    95% H-UCL (KM -Log)       0.12

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
Recommendations are based upon data size, data distribution, and skewness.

mmendations are based upon the results of the simulation studies summarized in Singh, Maichle, and 
ations results will not cover all Real World data sets; for additional insight the user may want to cons

Suggested UCL to Use
95% KM (t) UCL       0.11 95% KM (Percentile Bootstrap) UCL       0.11

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics
Detected Data appear Approximate Normal Distributed at 5% Significance Level

SD in Original Scale      0.052 SD in Log Scale       0.63
   95% t UCL (Assumes normality)       0.11    95% H-Stat UCL       0.14

Minimum       0.82 Mean       1.51
Maximum       3.78 Median       1.16

Total Number of Observations      13 Number of Distinct Observations      11
Number of Missing Observations       0

Uranium-238

General Statistics

SD       0.83 Std. Error of Mean       0.23
Coefficient of Variation       0.55 Skewness       2.11
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5% Lilliefors Critical Value       0.24 Data Not Normal at 5% Significance Level
Data Not Normal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.86 Data Not Normal at 5% Significance Level
Lilliefors Test Statistic       0.36 Lilliefors GOF Test

Normal GOF Test
Shapiro Wilk Test Statistic       0.69 Shapiro Wilk GOF Test

Gamma GOF Test
A-D Test Statistic       1.41 Anderson-Darling Gamma GOF Test

5% A-D Critical Value       0.73ata Not Gamma Distributed at 5% Significance Lev

   95% Modified-t UCL (Johnson-1978)       1.94

Assuming Normal Distribution
   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL       1.92    95% Adjusted-CLT UCL (Chen-1995)       2.03

Theta hat (MLE)       0.28 Theta star (bias corrected MLE)       0.37
nu hat (MLE)    135.6 nu star (bias corrected)    105.7

Data Not Gamma Distributed at 5% Significance Level

Gamma Statistics
k hat (MLE)       5.21 k star (bias corrected MLE)       4.06

K-S Test Statistic       0.33 Kolmogrov-Smirnoff Gamma GOF Test
5% K-S Critical Value       0.23ata Not Gamma Distributed at 5% Significance Lev

Assuming Gamma Distribution
oximate Gamma UCL (use when n>=50))       1.92% Adjusted Gamma UCL (use when n<50)       1.99

Adjusted Level of Significance      0.030 Adjusted Chi Square Value      80.08

MLE Mean (bias corrected)       1.51 MLE Sd (bias corrected)       0.74
Approximate Chi Square Value (0.05)      82.95

Lognormal Statistics
Minimum of Logged Data     -0.192 Mean of logged Data       0.31

5% Lilliefors Critical Value       0.24 Data Not Lognormal at 5% Significance Level
Data Not Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.86 Data Not Lognormal at 5% Significance Level
Lilliefors Test Statistic       0.30 Lilliefors Lognormal GOF Test

Lognormal GOF Test
Shapiro Wilk Test Statistic       0.81 Shapiro Wilk Lognormal GOF Test

   95% Chebyshev (MVUE) UCL       2.26  97.5% Chebyshev (MVUE) UCL       2.60
   99% Chebyshev (MVUE) UCL       3.26

Assuming Lognormal Distribution
   95% H-UCL       1.92    90% Chebyshev (MVUE) UCL       2.02

Maximum of Logged Data       1.33 SD of logged Data       0.42

   95% Hall's Bootstrap UCL       2.42    95% Percentile Bootstrap UCL       1.90
   95% BCA Bootstrap UCL       2.02

   95% CLT UCL       1.88    95% Jackknife UCL       1.92
   95% Standard Bootstrap UCL       1.87    95% Bootstrap-t UCL       2.40

Nonparametric Distribution Free UCL Statistics
Data do not follow a Discernible Distribution (0.05)

Nonparametric Distribution Free UCLs

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
mmendations are based upon the results of the simulation studies summarized in Singh, Singh, and 

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.
For additional insight the user may want to consult a statistician.

Suggested UCL to Use
95% Student's-t UCL       1.92 or 95% Modified-t UCL       1.94

   90% Chebyshev(Mean, Sd) UCL       2.2    95% Chebyshev(Mean, Sd) UCL       2.51
 97.5% Chebyshev(Mean, Sd) UCL       2.94    99% Chebyshev(Mean, Sd) UCL       3.79

Minimum      12.7 Mean      28.68
Maximum      74.5 Median      18.2

Total Number of Observations      13 Number of Distinct Observations      13
Number of Missing Observations       0

Zinc

General Statistics

5% Lilliefors Critical Value       0.24 Data Not Normal at 5% Significance Level
Data Not Normal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.86 Data Not Normal at 5% Significance Level
Lilliefors Test Statistic       0.31 Lilliefors GOF Test

Normal GOF Test
Shapiro Wilk Test Statistic       0.71 Shapiro Wilk GOF Test

SD      21.1 Std. Error of Mean       5.85
Coefficient of Variation       0.73 Skewness       1.46
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Gamma GOF Test
A-D Test Statistic       1.44 Anderson-Darling Gamma GOF Test

5% A-D Critical Value       0.74ata Not Gamma Distributed at 5% Significance Lev

   95% Modified-t UCL (Johnson-1978)      39.5

Assuming Normal Distribution
   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL      39.11    95% Adjusted-CLT UCL (Chen-1995)      40.85

Theta hat (MLE)      10.45 Theta star (bias corrected MLE)      13.26
nu hat (MLE)      71.35 nu star (bias corrected)      56.22

Data Not Gamma Distributed at 5% Significance Level

Gamma Statistics
k hat (MLE)       2.74 k star (bias corrected MLE)       2.16

K-S Test Statistic       0.28 Kolmogrov-Smirnoff Gamma GOF Test
5% K-S Critical Value       0.23ata Not Gamma Distributed at 5% Significance Lev

Assuming Gamma Distribution
oximate Gamma UCL (use when n>=50))      40.32% Adjusted Gamma UCL (use when n<50)      42.38

Adjusted Level of Significance      0.030 Adjusted Chi Square Value      38.04

MLE Mean (bias corrected)      28.68 MLE Sd (bias corrected)      19.5
Approximate Chi Square Value (0.05)      39.99

Lognormal Statistics
Minimum of Logged Data       2.54 Mean of logged Data       3.16

5% Lilliefors Critical Value       0.24 Data Not Lognormal at 5% Significance Level
Data Not Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.86 Data Not Lognormal at 5% Significance Level
Lilliefors Test Statistic       0.26 Lilliefors Lognormal GOF Test

Lognormal GOF Test
Shapiro Wilk Test Statistic       0.80 Shapiro Wilk Lognormal GOF Test

   95% Chebyshev (MVUE) UCL      48.91  97.5% Chebyshev (MVUE) UCL      58
   99% Chebyshev (MVUE) UCL      75.87

Assuming Lognormal Distribution
   95% H-UCL      41.79    90% Chebyshev (MVUE) UCL      42.35

Maximum of Logged Data       4.31 SD of logged Data       0.60

   95% Hall's Bootstrap UCL      36.21    95% Percentile Bootstrap UCL      38.65
   95% BCA Bootstrap UCL      40.78

   95% CLT UCL      38.3    95% Jackknife UCL      39.11
   95% Standard Bootstrap UCL      37.59    95% Bootstrap-t UCL      43.92

Nonparametric Distribution Free UCL Statistics
Data do not follow a Discernible Distribution (0.05)

Nonparametric Distribution Free UCLs

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
mmendations are based upon the results of the simulation studies summarized in Singh, Singh, and 

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.
For additional insight the user may want to consult a statistician.

Suggested UCL to Use
95% Chebyshev (Mean, Sd) UCL      54.18

   90% Chebyshev(Mean, Sd) UCL      46.23    95% Chebyshev(Mean, Sd) UCL      54.18
 97.5% Chebyshev(Mean, Sd) UCL      65.22    99% Chebyshev(Mean, Sd) UCL      86.89
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SD in Original Scale      0.046 SD in Log Scale       0.19
% t UCL (assumes normality of ROS data)       0.22    95% Percentile Bootstrap UCL       0.22

Lognormal GOF Test on Detected Observations Only
Shapiro Wilk Test Statistic       0.82 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.76ected Data appear Lognormal at 5% Significance L
Lilliefors Test Statistic       0.31 Lilliefors GOF Test

5% Lilliefors Critical Value       0.39ected Data appear Lognormal at 5% Significance L
Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects
Mean in Original Scale       0.20 Mean in Log Scale     -1.589

   925.5 Adjusted Chi Square Value (997.83, β)    920.5

nu hat (MLE)   1146 nu star (bias corrected)    997.8
MLE Mean (bias corrected)       0.21 MLE Sd (bias corrected)

mma Approximate UCL (use when n>=50)       0.23% Gamma Adjusted UCL (use when n<50)       0.23

Adjusted Level of Significance (β)      0.038
pproximate Chi Square Value (997.83, α)

Maximum       0.38 Median       0.21
SD      0.047 CV       0.21

     0.046

k hat (MLE)      24.91 k star (bias corrected MLE)      21.69
Theta hat (MLE)     0.008 Theta star (bias corrected MLE)     0.009

pproximate Chi Square Value (263.18, α)    226.6 Adjusted Chi Square Value (263.18, β)    224.2
 Approximate KM-UCL (use when n>=50)       0.25mma Adjusted KM-UCL (use when n<50)       0.25

ma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM e
Minimum       0.14 Mean       0.21

Gamma ROS Statistics using Imputed  Non-Detects
GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1
For such situations, GROS method tends to yield inflated values of UCLs and BTVs

Theta hat (MLE)      0.034 Theta star (bias corrected MLE)      0.080
nu hat (MLE)      64.93 nu star (bias corrected)      27.31

Gamma Kaplan-Meier (KM) Statistics
k hat (KM)       5.72 nu hat (KM)    263.2

MLE Mean (bias corrected)       0.22 MLE Sd (bias corrected)       0.13

Gamma GOF Tests on Detected Observations Only
A-D Test Statistic       0.56 Anderson-Darling GOF Test

5% A-D Critical Value       0.68d data appear Gamma Distributed at 5% Significan
K-S Test Statistic       0.34 Kolmogrov-Smirnoff GOF

5% K-S Critical Value       0.35d data appear Gamma Distributed at 5% Significan
Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only
k hat (MLE)       6.49 k star (bias corrected MLE)       2.73

      0.35 95% KM Chebyshev UCL       0.42

SD      0.092    95% KM (BCA) UCL       0.29
95% KM (t) UCL       0.3 95% KM (Percentile Bootstrap) UCL

97.5% KM Chebyshev UCL       0.50 99% KM Chebyshev UCL       0.68

   95% KM (z) UCL       0.29    95% KM Bootstrap t UCL       1.14
90% KM Chebyshev UCL

Normal GOF Test on Detects Only
Shapiro Wilk Test Statistic       0.81 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.76etected Data appear Normal at 5% Significance Le
Lilliefors Test Statistic       0.32 Lilliefors GOF Test

5% Lilliefors Critical Value       0.39etected Data appear Normal at 5% Significance Le

      0.30

Detected Data appear Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs
Mean       0.22 Standard Error of Mean      0.046

      1.18 Kurtosis Detects    -0.029

Variance Detects      0.010 Percent Non-Detects      78.26
Mean Detects       0.22 SD Detects

Mean of Logged Detects     -1.589 SD of Logged Detects       0.43

Median Detects       0.16 CV Detects       0.46
Skewness Detects

Number of Detects       5 Number of Non-Detects      18
Number of Distinct Detects       5 Number of Distinct Non-Detects      17

      0.10

Minimum Detect       0.14 Minimum Non-Detect       0.48
Maximum Detect       0.38 Maximum Non-Detect       0.58

UCL Statistics for Data Sets with Non-Detects

User Selected Options
e/Time of Computation   2/5/2015 8:45:14 AM

From File   ProUCLinput_11-005(a)_0-10.xls
Full Precision   OFF

Confidence Coefficient   95%

General Statistics
Total Number of Observations      23 Number of Distinct Observations      22

 f Bootstrap Operations   2000

Cadmium
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     35.23

Assuming Lognormal Distribution
   95% H-UCL      18.75    90% Chebyshev (MVUE) UCL      17.61

   95% Chebyshev (MVUE) UCL      21.06  97.5% Chebyshev (MVUE) UCL      25.84
   99% Chebyshev (MVUE) UCL

5% Lilliefors Critical Value       0.18 Data Not Lognormal at 5% Significance Level
Data Not Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.91 Data Not Lognormal at 5% Significance Level
Lilliefors Test Statistic       0.23

Maximum of Logged Data       5.24 SD of logged Data       1.06

Lognormal Statistics
Minimum of Logged Data       0.87 Mean of logged Data       1.77

Approximate Chi Square Value (0.05)      16.09

Assuming Gamma Distribution
oximate Gamma UCL (use when n>=50))      25.65% Adjusted Gamma UCL (use when n<50)      26.65

Adjusted Level of Significance      0.038 Adjusted Chi Square Value      15.48

Lilliefors Lognormal GOF Test

Lognormal GOF Test
Shapiro Wilk Test Statistic       0.75 Shapiro Wilk Lognormal GOF Test

Data Not Gamma Distributed at 5% Significance Level

Gamma Statistics
k hat (MLE)       0.64 k star (bias corrected MLE)       0.58

Theta hat (MLE)      23.97 Theta star (bias corrected MLE)      26.2
nu hat (MLE)      29.43 nu star (bias corrected)      26.92

MLE Mean (bias corrected)      15.33 MLE Sd (bias corrected)      20.04

Assuming Normal Distribution
   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL      29.29

Gamma GOF Test
A-D Test Statistic       3.68 Anderson-Darling Gamma GOF Test

5% A-D Critical Value       0.79ata Not Gamma Distributed at 5% Significance Lev
K-S Test Statistic       0.33 Kolmogrov-Smirnoff Gamma GOF Test

5% K-S Critical Value       0.19ata Not Gamma Distributed at 5% Significance Lev

5% Shapiro Wilk Critical Value       0.91 Data Not Normal at 5% Significance Level
Lilliefors Test Statistic       0.40 Lilliefors GOF Test

   95% Adjusted-CLT UCL (Chen-1995)      36.66

5% Lilliefors Critical Value       0.18 Data Not Normal at 5% Significance Level
Data Not Normal at 5% Significance Level

   95% Modified-t UCL (Johnson-1978)      30.53

      2.54 Skewness       4.39

Minimum       2.4 Mean      15.33
Maximum    189 Median

Normal GOF Test
Shapiro Wilk Test Statistic       0.35 Shapiro Wilk GOF Test

SD      38.98 Std. Error of Mean       8.12
Coefficient of Variation

Chromium

General Statistics

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
Recommendations are based upon data size, data distribution, and skewness.

mmendations are based upon the results of the simulation studies summarized in Singh, Maichle, and 
ations results will not cover all Real World data sets; for additional insight the user may want to cons

      4.12

Total Number of Observations      23 Number of Distinct Observations      23
Number of Missing Observations       0

Mean in Original Scale       0.25 Mean in Log Scale     -1.382
SD in Original Scale      0.049 SD in Log Scale       0.21

   95% t UCL (Assumes normality)       0.27    95% H-Stat UCL       0.27

Suggested UCL to Use
95% KM (t) UCL       0.3 95% KM (Percentile Bootstrap) UCL       0.30

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics
Detected Data appear Normal Distributed at 5% Significance Level

CLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distribute
KM Mean (logged)     -1.589    95% H-UCL (KM -Log)       0.25

KM SD (logged)       0.38    95% Critical H Value (KM-Log)       1.88
KM Standard Error of Mean (logged)       0.19

DL/2 Statistics
DL/2 Normal DL/2 Log-Transformed

   95% BCA Bootstrap UCL       0.22    95% Bootstrap t UCL       0.23
   95% H-UCL (Log ROS)       0.22
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Nonparametric Distribution Free UCLs

   95% Chebyshev (MVUE) UCL       7.53  97.5% Chebyshev (MVUE) UCL       9.00
   99% Chebyshev (MVUE) UCL

   95% CLT UCL       7.18    95% Jackknife UCL       7.29
   95% Standard Bootstrap UCL       7.18    95% Bootstrap-t UCL      11.53

   95% Hall's Bootstrap UCL      15.16    95% Percentile Bootstrap UCL       7.50

Lognormal Statistics
Minimum of Logged Data       0.33 Mean of logged Data       1.09

     11.89

Assuming Lognormal Distribution
   95% H-UCL       6.32    90% Chebyshev (MVUE) UCL       6.46

Nonparametric Distribution Free UCL Statistics
Data do not follow a Discernible Distribution (0.05)

Lilliefors Lognormal GOF Test

Lognormal GOF Test
Shapiro Wilk Test Statistic       0.81 Shapiro Wilk Lognormal GOF Test

5% Lilliefors Critical Value       0.18 Data Not Lognormal at 5% Significance Level
Data Not Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.91 Data Not Lognormal at 5% Significance Level
Lilliefors Test Statistic       0.21

Maximum of Logged Data       3.54 SD of logged Data       0.82

nu hat (MLE)      55.99 nu star (bias corrected)      50.02
MLE Mean (bias corrected)       4.75 MLE Sd (bias corrected)       4.56

Approximate Chi Square Value (0.05)      34.78

Assuming Gamma Distribution
oximate Gamma UCL (use when n>=50))       6.83% Adjusted Gamma UCL (use when n<50)       7.02

Adjusted Level of Significance      0.038 Adjusted Chi Square Value      33.86

K-S Test Statistic       0.28 Kolmogrov-Smirnoff Gamma GOF Test
5% K-S Critical Value       0.18ata Not Gamma Distributed at 5% Significance Lev

Data Not Gamma Distributed at 5% Significance Level

Gamma Statistics
k hat (MLE)       1.21 k star (bias corrected MLE)       1.08

Theta hat (MLE)       3.90 Theta star (bias corrected MLE)       4.37

   95% Modified-t UCL (Johnson-1978)       7.48

Assuming Normal Distribution
   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL       7.29

Gamma GOF Test
A-D Test Statistic       2.39 Anderson-Darling Gamma GOF Test

5% A-D Critical Value       0.76ata Not Gamma Distributed at 5% Significance Lev

Normal GOF Test
Shapiro Wilk Test Statistic       0.49 Shapiro Wilk GOF Test

SD       7.09 Std. Error of Mean       1.47
Coefficient of Variation

5% Shapiro Wilk Critical Value       0.91 Data Not Normal at 5% Significance Level
Lilliefors Test Statistic       0.32 Lilliefors GOF Test

   95% Adjusted-CLT UCL (Chen-1995)       8.41

5% Lilliefors Critical Value       0.18 Data Not Normal at 5% Significance Level
Data Not Normal at 5% Significance Level

      2.19

Total Number of Observations      23 Number of Distinct Observations      23
Number of Missing Observations       0

      1.49 Skewness       3.72

Minimum       1.4 Mean       4.75
Maximum      34.6 Median

 97.5% Chebyshev(Mean, Sd) UCL      66.09    99% Chebyshev(Mean, Sd) UCL      96.2

Suggested UCL to Use
95% Chebyshev (Mean, Sd) UCL      50.76

Copper

General Statistics

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
mmendations are based upon the results of the simulation studies summarized in Singh, Singh, and 

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.
For additional insight the user may want to consult a statistician.

   95% CLT UCL      28.7    95% Jackknife UCL      29.29
   95% Standard Bootstrap UCL      28.19    95% Bootstrap-t UCL      77.02

   95% Hall's Bootstrap UCL      76.75    95% Percentile Bootstrap UCL      30.85
   95% BCA Bootstrap UCL      39.1

   90% Chebyshev(Mean, Sd) UCL      39.71    95% Chebyshev(Mean, Sd) UCL      50.76

Nonparametric Distribution Free UCL Statistics
Data do not follow a Discernible Distribution (0.05)

Nonparametric Distribution Free UCLs
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Lilliefors Test Statistic       0.23 Lilliefors GOF Test
5% Lilliefors Critical Value       0.39ected Data appear Lognormal at 5% Significance L

Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects

mma Approximate UCL (use when n>=50)       0.57% Gamma Adjusted UCL (use when n<50)       0.61

Adjusted Level of Significance (β)      0.038
Approximate Chi Square Value (13.02, α)

Lognormal GOF Test on Detected Observations Only
Shapiro Wilk Test Statistic       0.94 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.76ected Data appear Lognormal at 5% Significance L

SD       0.84 CV       3.22

      0.49

k hat (MLE)       0.29 k star (bias corrected MLE)       0.28
Theta hat (MLE)       0.89 Theta star (bias corrected MLE)       0.92

      5.90 Adjusted Chi Square Value (13.02, β)       5.56

nu hat (MLE)      13.44 nu star (bias corrected)      13.02
MLE Mean (bias corrected)       0.26 MLE Sd (bias corrected)

 Approximate KM-UCL (use when n>=50)       0.95mma Adjusted KM-UCL (use when n<50)       1.02

ma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM e
Minimum      0.01 Mean       0.26

Gamma ROS Statistics using Imputed  Non-Detects
GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1
For such situations, GROS method tends to yield inflated values of UCLs and BTVs

Maximum       4.03 Median      0.01

nu hat (MLE)       9.00 nu star (bias corrected)       4.93

Gamma Kaplan-Meier (KM) Statistics
k hat (KM)       0.19 nu hat (KM)       9.17

MLE Mean (bias corrected)       1.16 MLE Sd (bias corrected)       1.66

Approximate Chi Square Value (9.17, α)       3.43 Adjusted Chi Square Value (9.17, β)       3.18

K-S Test Statistic       0.31 Kolmogrov-Smirnoff GOF
5% K-S Critical Value       0.36d data appear Gamma Distributed at 5% Significan

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only
k hat (MLE)       0.90 k star (bias corrected MLE)       0.49

Theta hat (MLE)       1.29 Theta star (bias corrected MLE)       2.36

97.5% KM Chebyshev UCL       1.51 99% KM Chebyshev UCL       2.20

   95% KM (z) UCL       0.66    95% KM Bootstrap t UCL       1.40
90% KM Chebyshev UCL

Gamma GOF Tests on Detected Observations Only
A-D Test Statistic       0.47 Anderson-Darling GOF Test

5% A-D Critical Value       0.69d data appear Gamma Distributed at 5% Significan

Lilliefors Test Statistic       0.40 Lilliefors GOF Test
5% Lilliefors Critical Value       0.39Detected Data Not Normal at 5% Significance Leve

      0.72

Detected Data Not Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs
Mean       0.35 Standard Error of Mean       0.18

      0.91 95% KM Chebyshev UCL       1.16

SD       0.79    95% KM (BCA) UCL       0.76
95% KM (t) UCL       0.67 95% KM (Percentile Bootstrap) UCL

Mean of Logged Detects     -0.494 SD of Logged Detects       1.23

Median Detects       0.50 CV Detects       1.38
Skewness Detects

Normal GOF Test on Detects Only
Shapiro Wilk Test Statistic       0.68 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.76Detected Data Not Normal at 5% Significance Leve

Number of Distinct Detects       5 Number of Distinct Non-Detects      13

      1.61

Minimum Detect       0.13 Minimum Non-Detect       0.23
Maximum Detect       4.03 Maximum Non-Detect       0.29

      2.13 Kurtosis Detects       4.64

Variance Detects       2.60 Percent Non-Detects      78.26
Mean Detects       1.16 SD Detects

For additional insight the user may want to consult a statistician.

Suggested UCL to Use
95% Chebyshev (Mean, Sd) UCL      11.2

Cyanide (Total)

General Statistics
Total Number of Observations      23 Number of Distinct Observations      18

Number of Detects       5 Number of Non-Detects      18

   95% BCA Bootstrap UCL       8.61
   90% Chebyshev(Mean, Sd) UCL       9.19    95% Chebyshev(Mean, Sd) UCL      11.2

 97.5% Chebyshev(Mean, Sd) UCL      13.99    99% Chebyshev(Mean, Sd) UCL      19.46

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
mmendations are based upon the results of the simulation studies summarized in Singh, Singh, and 

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.
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 Approximate KM-UCL (use when n>=50)       1.95mma Adjusted KM-UCL (use when n<50)       1.96

ma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM e
Minimum       0.78 Mean       1.72

Gamma ROS Statistics using Imputed  Non-Detects
GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1
For such situations, GROS method tends to yield inflated values of UCLs and BTVs

nu hat (MLE)    462.6 nu star (bias corrected)    397.9

Gamma Kaplan-Meier (KM) Statistics
k hat (KM)       9.18 nu hat (KM)    422.4

MLE Mean (bias corrected)       1.79 MLE Sd (bias corrected)       0.58

pproximate Chi Square Value (422.42, α)    375.8 Adjusted Chi Square Value (422.42, β)    372.6

K-S Test Statistic       0.10 Kolmogrov-Smirnoff GOF
5% K-S Critical Value       0.18d data appear Gamma Distributed at 5% Significan

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only
k hat (MLE)      11.02 k star (bias corrected MLE)       9.47

Theta hat (MLE)       0.16 Theta star (bias corrected MLE)       0.18

97.5% KM Chebyshev UCL       2.50 99% KM Chebyshev UCL       2.95

   95% KM (z) UCL       1.93    95% KM Bootstrap t UCL       1.97
90% KM Chebyshev UCL

Gamma GOF Tests on Detected Observations Only
A-D Test Statistic       0.24 Anderson-Darling GOF Test

5% A-D Critical Value       0.74d data appear Gamma Distributed at 5% Significan

Lilliefors Test Statistic       0.14 Lilliefors GOF Test
5% Lilliefors Critical Value       0.19etected Data appear Normal at 5% Significance Le

      1.93

Detected Data appear Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs
Mean       1.73 Standard Error of Mean       0.12

      2.10 95% KM Chebyshev UCL       2.27

SD       0.57    95% KM (BCA) UCL       1.94
95% KM (t) UCL       1.94 95% KM (Percentile Bootstrap) UCL

Mean of Logged Detects       0.53 SD of Logged Detects       0.30

Median Detects       1.69 CV Detects       0.32
Skewness Detects

Normal GOF Test on Detects Only
Shapiro Wilk Test Statistic       0.92 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.90etected Data appear Normal at 5% Significance Le

Number of Distinct Detects      21 Number of Distinct Non-Detects       2

      0.58

Minimum Detect       1.06 Minimum Non-Detect       1.07
Maximum Detect       3.37 Maximum Non-Detect       1.45

      1.04 Kurtosis Detects       1.21

Variance Detects       0.33 Percent Non-Detects       8.69
Mean Detects       1.79 SD Detects

ations results will not cover all Real World data sets; for additional insight the user may want to cons

95% Adjusted Gamma KM-UCL       1.02

Fluoride

General Statistics
Total Number of Observations      23 Number of Distinct Observations      23

Number of Detects      21 Number of Non-Detects       2

   95% t UCL (Assumes normality)       0.64    95% H-Stat UCL       0.39

Suggested UCL to Use
95% KM (t) UCL       0.67 95% GROS Adjusted Gamma UCL       0.61

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics
Detected Data appear Gamma Distributed at 5% Significance Level

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
Recommendations are based upon data size, data distribution, and skewness.

mmendations are based upon the results of the simulation studies summarized in Singh, Maichle, and 

KM SD (logged)       0.81    95% Critical H Value (KM-Log)       2.3
KM Standard Error of Mean (logged)       0.19

DL/2 Statistics
DL/2 Normal DL/2 Log-Transformed
Mean in Original Scale       0.35 Mean in Log Scale     -1.708

SD in Original Scale       0.81 SD in Log Scale       0.84

% t UCL (assumes normality of ROS data)       0.62    95% Percentile Bootstrap UCL       0.66
   95% BCA Bootstrap UCL       0.84    95% Bootstrap t UCL       1.80

   95% H-UCL (Log ROS)       0.41

CLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distribute
KM Mean (logged)     -1.698    95% H-UCL (KM -Log)       0.38

Mean in Original Scale       0.33 Mean in Log Scale     -1.95
SD in Original Scale       0.82 SD in Log Scale       1.01
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nu hat (MLE)      21.75 nu star (bias corrected)      20.25
MLE Mean (bias corrected)      14.85 MLE Sd (bias corrected)      22.38

Approximate Chi Square Value (0.05)      11.03

K-S Test Statistic       0.36 Kolmogrov-Smirnoff Gamma GOF Test
5% K-S Critical Value       0.19ata Not Gamma Distributed at 5% Significance Lev

Data Not Gamma Distributed at 5% Significance Level

Gamma Statistics
k hat (MLE)       0.47 k star (bias corrected MLE)       0.44

Theta hat (MLE)      31.4 Theta star (bias corrected MLE)      33.73

   95% Modified-t UCL (Johnson-1978)      32.76

Assuming Normal Distribution
   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL      31.23

Gamma GOF Test
A-D Test Statistic       3.79 Anderson-Darling Gamma GOF Test

5% A-D Critical Value       0.81ata Not Gamma Distributed at 5% Significance Lev

Normal GOF Test
Shapiro Wilk Test Statistic       0.31 Shapiro Wilk GOF Test

SD      45.76 Std. Error of Mean       9.54
Coefficient of Variation

5% Shapiro Wilk Critical Value       0.91 Data Not Normal at 5% Significance Level
Lilliefors Test Statistic       0.38 Lilliefors GOF Test

   95% Adjusted-CLT UCL (Chen-1995)      40.32

5% Lilliefors Critical Value       0.18 Data Not Normal at 5% Significance Level
Data Not Normal at 5% Significance Level

General Statistics

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
Recommendations are based upon data size, data distribution, and skewness.

mmendations are based upon the results of the simulation studies summarized in Singh, Maichle, and 
ations results will not cover all Real World data sets; for additional insight the user may want to cons

      2.42

Total Number of Observations      23 Number of Distinct Observations      23
Number of Missing Observations       0

      3.08 Skewness       4.60

Minimum       1.22 Mean      14.85
Maximum    222 Median

   95% t UCL (Assumes normality)       1.92    95% H-Stat UCL       2.02

Suggested UCL to Use
95% KM (t) UCL       1.94 95% KM (Percentile Bootstrap) UCL       1.93

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics
Detected Data appear Normal Distributed at 5% Significance Level

Lead

KM SD (logged)       0.31    95% Critical H Value (KM-Log)       1.82
KM Standard Error of Mean (logged)      0.066

DL/2 Statistics
DL/2 Normal DL/2 Log-Transformed
Mean in Original Scale       1.69 Mean in Log Scale       0.45

SD in Original Scale       0.64 SD in Log Scale       0.41

% t UCL (assumes normality of ROS data)       1.94    95% Percentile Bootstrap UCL       1.93
   95% BCA Bootstrap UCL       1.95    95% Bootstrap t UCL       1.96

   95% H-UCL (Log ROS)       1.96

CLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distribute
KM Mean (logged)       0.50    95% H-UCL (KM -Log)       1.95

Lilliefors Test Statistic      0.092 Lilliefors GOF Test
5% Lilliefors Critical Value       0.19ected Data appear Lognormal at 5% Significance L

Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects
Mean in Original Scale       1.73 Mean in Log Scale       0.49

SD in Original Scale       0.59 SD in Log Scale       0.32

mma Approximate UCL (use when n>=50)       1.95% Gamma Adjusted UCL (use when n<50)       1.97

Adjusted Level of Significance (β)      0.038
pproximate Chi Square Value (364.76, α)

Lognormal GOF Test on Detected Observations Only
Shapiro Wilk Test Statistic       0.97 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.90ected Data appear Lognormal at 5% Significance L

SD       0.60 CV       0.35

      0.61

k hat (MLE)       9.08 k star (bias corrected MLE)       7.92
Theta hat (MLE)       0.19 Theta star (bias corrected MLE)       0.21

   321.5 Adjusted Chi Square Value (364.76, β)    318.6

nu hat (MLE)    417.9 nu star (bias corrected)    364.8
MLE Mean (bias corrected)       1.72 MLE Sd (bias corrected)

Maximum       3.37 Median       1.62
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nu hat (MLE)      26.93 nu star (bias corrected)      23.51

Gamma Kaplan-Meier (KM) Statistics

MLE Mean (bias corrected)      0.067 MLE Sd (bias corrected)      0.081

K-S Test Statistic       0.17 Kolmogrov-Smirnoff GOF
5% K-S Critical Value       0.21d data appear Gamma Distributed at 5% Significan

Detected data follow Appr. Gamma Distribution at 5% Significance Level

Gamma Statistics on Detected Data Only
k hat (MLE)       0.79 k star (bias corrected MLE)       0.69

Theta hat (MLE)      0.085 Theta star (bias corrected MLE)      0.098

97.5% KM Chebyshev UCL       0.17 99% KM Chebyshev UCL       0.24

   95% KM (z) UCL      0.083    95% KM Bootstrap t UCL       0.16
90% KM Chebyshev UCL

Gamma GOF Tests on Detected Observations Only
A-D Test Statistic       1.01 Anderson-Darling GOF Test

5% A-D Critical Value       0.77ed Data Not Gamma Distributed at 5% Significanc

Lilliefors Test Statistic       0.30 Lilliefors GOF Test
5% Lilliefors Critical Value       0.21Detected Data Not Normal at 5% Significance Leve

     0.085

Detected Data Not Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs
Mean      0.052 Standard Error of Mean      0.019

      0.11 95% KM Chebyshev UCL       0.13

SD      0.089    95% KM (BCA) UCL      0.085
   95% KM (t) UCL      0.085    95% KM (Percentile Bootstrap) UCL

Mean of Logged Detects     -3.442 SD of Logged Detects       1.19

Median Detects      0.027 CV Detects       1.51
Skewness Detects

Normal GOF Test on Detects Only
Shapiro Wilk Test Statistic       0.60 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.89Detected Data Not Normal at 5% Significance Leve

Number of Distinct Detects      16 Number of Distinct Non-Detects       5

      0.10

Minimum Detect     0.006 Minimum Non-Detect      0.011
Maximum Detect       0.36 Maximum Non-Detect      0.013

      2.38 Kurtosis Detects       4.90

Variance Detects      0.010 Percent Non-Detects      26.09
Mean Detects      0.067 SD Detects

For additional insight the user may want to consult a statistician.

Suggested UCL to Use
95% Chebyshev (Mean, Sd) UCL      56.44

Mercury

General Statistics
Total Number of Observations      23 Number of Distinct Observations      19

Number of Detects      17 Number of Non-Detects       6

   95% BCA Bootstrap UCL      43.61
   90% Chebyshev(Mean, Sd) UCL      43.47    95% Chebyshev(Mean, Sd) UCL      56.44

 97.5% Chebyshev(Mean, Sd) UCL      74.44    99% Chebyshev(Mean, Sd) UCL    109.8

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
mmendations are based upon the results of the simulation studies summarized in Singh, Singh, and 

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

Nonparametric Distribution Free UCLs

   95% Chebyshev (MVUE) UCL      18.7  97.5% Chebyshev (MVUE) UCL      23.34
   99% Chebyshev (MVUE) UCL

   95% CLT UCL      30.54    95% Jackknife UCL      31.23
   95% Standard Bootstrap UCL      30.34    95% Bootstrap-t UCL    109.1

   95% Hall's Bootstrap UCL      97.57    95% Percentile Bootstrap UCL      33.23

Lognormal Statistics
Minimum of Logged Data       0.19 Mean of logged Data       1.34

     32.46

Assuming Lognormal Distribution
   95% H-UCL      18.25    90% Chebyshev (MVUE) UCL      15.35

Nonparametric Distribution Free UCL Statistics
Data do not follow a Discernible Distribution (0.05)

Lilliefors Lognormal GOF Test

Lognormal GOF Test
Shapiro Wilk Test Statistic       0.76 Shapiro Wilk Lognormal GOF Test

5% Lilliefors Critical Value       0.18 Data Not Lognormal at 5% Significance Level
Data Not Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.91 Data Not Lognormal at 5% Significance Level
Lilliefors Test Statistic       0.26

Maximum of Logged Data       5.40 SD of logged Data       1.25

Assuming Gamma Distribution
oximate Gamma UCL (use when n>=50))      27.24% Adjusted Gamma UCL (use when n<50)      28.52

Adjusted Level of Significance      0.038 Adjusted Chi Square Value      10.54
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Lilliefors Test Statistic       0.26 Lilliefors GOF Test
5% Lilliefors Critical Value       0.28etected Data appear Normal at 5% Significance Le

      1.71

Detected Data appear Approximate Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs
Mean       1.44 Standard Error of Mean       0.15

SD       0.69    95% KM (BCA) UCL       1.71
95% KM (t) UCL       1.70 95% KM (Percentile Bootstrap) UCL

Mean of Logged Detects       0.57 SD of Logged Detects       0.39

Median Detects       1.50 CV Detects       0.46
Skewness Detects

Normal GOF Test on Detects Only
Shapiro Wilk Test Statistic       0.79 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.84Detected Data Not Normal at 5% Significance Leve

Number of Distinct Detects      10 Number of Distinct Non-Detects       7

      0.88

Minimum Detect       1.21 Minimum Non-Detect       1.07
Maximum Detect       4 Maximum Non-Detect       1.56

      1.68 Kurtosis Detects       2.63

Variance Detects       0.78 Percent Non-Detects      56.52
Mean Detects       1.92 SD Detects

ations results will not cover all Real World data sets; for additional insight the user may want to cons

95% Adjusted Gamma KM-UCL       0.11

Nitrate

General Statistics
Total Number of Observations      23 Number of Distinct Observations      17

Number of Detects      10 Number of Non-Detects      13

   95% t UCL (Assumes normality)      0.084    95% H-Stat UCL      0.099

Suggested UCL to Use
95% KM (Chebyshev) UCL       0.13 95% GROS Adjusted Gamma UCL      0.087

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics
Detected Data appear Approximate Gamma Distributed at 5% Significance Level

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
Recommendations are based upon data size, data distribution, and skewness.

mmendations are based upon the results of the simulation studies summarized in Singh, Maichle, and 

KM SD (logged)       1.19    95% Critical H Value (KM-Log)       2.79
KM Standard Error of Mean (logged)       0.25

DL/2 Statistics
DL/2 Normal DL/2 Log-Transformed
Mean in Original Scale      0.051 Mean in Log Scale     -3.87

SD in Original Scale      0.091 SD in Log Scale       1.25

% t UCL (assumes normality of ROS data)      0.084    95% Percentile Bootstrap UCL      0.084
   95% BCA Bootstrap UCL      0.097    95% Bootstrap t UCL       0.15

   95% H-UCL (Log ROS)       0.10

CLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distribute
KM Mean (logged)     -3.834    95% H-UCL (KM -Log)      0.090

Lilliefors Test Statistic       0.13 Lilliefors GOF Test
5% Lilliefors Critical Value       0.21ected Data appear Lognormal at 5% Significance L

Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects
Mean in Original Scale      0.051 Mean in Log Scale     -3.92

SD in Original Scale      0.092 SD in Log Scale       1.31

mma Approximate UCL (use when n>=50)      0.084% Gamma Adjusted UCL (use when n<50)      0.087

Adjusted Level of Significance (β)      0.038
Approximate Chi Square Value (31.20, α)

Lognormal GOF Test on Detected Observations Only
Shapiro Wilk Test Statistic       0.93 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.89ected Data appear Lognormal at 5% Significance L

SD      0.091 CV       1.73

     0.064

k hat (MLE)       0.74 k star (bias corrected MLE)       0.67
Theta hat (MLE)      0.070 Theta star (bias corrected MLE)      0.077

     19.44 Adjusted Chi Square Value (31.20, β)      18.76

nu hat (MLE)      34.35 nu star (bias corrected)      31.2
MLE Mean (bias corrected)      0.052 MLE Sd (bias corrected)

 Approximate KM-UCL (use when n>=50)       0.10mma Adjusted KM-UCL (use when n<50)       0.11

ma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM e
Minimum     0.006 Mean      0.052

Gamma ROS Statistics using Imputed  Non-Detects
GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1
For such situations, GROS method tends to yield inflated values of UCLs and BTVs

Maximum       0.36 Median      0.013

k hat (KM)       0.33 nu hat (KM)      15.44
Approximate Chi Square Value (15.44, α)       7.57 Adjusted Chi Square Value (15.44, β)       7.17
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Silver

General Statistics
Total Number of Observations      23 Number of Distinct Observations      23

Number of Detects      20 Number of Non-Detects       3
Number of Distinct Detects      20 Number of Distinct Non-Detects       3

Minimum Detect       0.11 Minimum Non-Detect       0.49
Maximum Detect      60.5 Maximum Non-Detect       0.52

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics
Detected Data appear Approximate Normal Distributed at 5% Significance Level

SD in Original Scale       0.89 SD in Log Scale       0.63
   95% t UCL (Assumes normality)

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
Recommendations are based upon data size, data distribution, and skewness.

mmendations are based upon the results of the simulation studies summarized in Singh, Maichle, and 
ations results will not cover all Real World data sets; for additional insight the user may want to cons

Suggested UCL to Use
95% KM (t) UCL       1.70 95% KM (Percentile Bootstrap) UCL       1.71

   -0.072

KM SD (logged)       0.35    95% Critical H Value (KM-Log)       1.85
KM Standard Error of Mean (logged)      0.077

      1.47    95% H-Stat UCL       1.52

DL/2 Statistics
DL/2 Normal DL/2 Log-Transformed
Mean in Original Scale       1.15 Mean in Log Scale

% t UCL (assumes normality of ROS data)       1.50    95% Percentile Bootstrap UCL       1.51
   95% BCA Bootstrap UCL       1.56    95% Bootstrap t UCL       1.65

   95% H-UCL (Log ROS)       1.55

CLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distribute
KM Mean (logged)       0.29    95% H-UCL (KM -Log)       1.63

Lilliefors Test Statistic       0.24 Lilliefors GOF Test
5% Lilliefors Critical Value       0.28ected Data appear Lognormal at 5% Significance L

Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects
Mean in Original Scale       1.19 Mean in Log Scale    -0.023

SD in Original Scale       0.87 SD in Log Scale       0.61

mma Approximate UCL (use when n>=50)       1.69% Gamma Adjusted UCL (use when n<50)       1.77

Adjusted Level of Significance (β)      0.038
Approximate Chi Square Value (19.87, α)

Lognormal GOF Test on Detected Observations Only
Shapiro Wilk Test Statistic       0.87 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.84ected Data appear Lognormal at 5% Significance L

SD       1.07 CV       1.17

      1.39

k hat (MLE)       0.46 k star (bias corrected MLE)       0.43
Theta hat (MLE)       1.98 Theta star (bias corrected MLE)       2.12

     10.75 Adjusted Chi Square Value (19.87, β)      10.27

nu hat (MLE)      21.32 nu star (bias corrected)      19.87
MLE Mean (bias corrected)       0.91 MLE Sd (bias corrected)

 Approximate KM-UCL (use when n>=50)       1.72mma Adjusted KM-UCL (use when n<50)       1.74

ma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM e
Minimum      0.01 Mean       0.91

Gamma ROS Statistics using Imputed  Non-Detects
GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1
For such situations, GROS method tends to yield inflated values of UCLs and BTVs

Maximum       4 Median       0.39

nu hat (MLE)    133.7 nu star (bias corrected)      94.92

Gamma Kaplan-Meier (KM) Statistics
k hat (KM)       4.30 nu hat (KM)    198.1

MLE Mean (bias corrected)       1.92 MLE Sd (bias corrected)       0.88

pproximate Chi Square Value (198.13, α)    166.6 Adjusted Chi Square Value (198.13, β)    164.5

K-S Test Statistic       0.26 Kolmogrov-Smirnoff GOF
5% K-S Critical Value       0.26d data appear Gamma Distributed at 5% Significan

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only
k hat (MLE)       6.68 k star (bias corrected MLE)       4.74

Theta hat (MLE)       0.28 Theta star (bias corrected MLE)       0.40

97.5% KM Chebyshev UCL       2.40 99% KM Chebyshev UCL       2.97

   95% KM (z) UCL       1.69    95% KM Bootstrap t UCL       1.91
90% KM Chebyshev UCL

Gamma GOF Tests on Detected Observations Only
A-D Test Statistic       0.68 Anderson-Darling GOF Test

5% A-D Critical Value       0.72d data appear Gamma Distributed at 5% Significan

      1.90 95% KM Chebyshev UCL       2.11
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Mean in Original Scale       6.37 Mean in Log Scale     -0.258
SD in Original Scale      16.59 SD in Log Scale       1.87

   95% t UCL (Assumes normality)      12.31    95% H-Stat UCL      20.58
DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics
Detected Data appear Approximate Lognormal Distributed at 5% Significance Level

CLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distribute
KM Mean (logged)     -0.293    95% H-UCL (KM -Log)      19.02

KM SD (logged)       1.85    95% Critical H Value (KM-Log)       3.81
KM Standard Error of Mean (logged)       0.39

DL/2 Statistics
DL/2 Normal DL/2 Log-Transformed

SD in Original Scale      16.59 SD in Log Scale       1.87
% t UCL (assumes normality of ROS data)      12.31    95% Percentile Bootstrap UCL      12.14

   95% BCA Bootstrap UCL      15.79    95% Bootstrap t UCL      41.62
   95% H-UCL (Log ROS)      20.82

Lognormal GOF Test on Detected Observations Only
Shapiro Wilk Test Statistic       0.86 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.90etected Data Not Lognormal at 5% Significance Le
Lilliefors Test Statistic       0.18 Lilliefors GOF Test

5% Lilliefors Critical Value       0.19ected Data appear Lognormal at 5% Significance L
Detected Data appear Approximate Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects
Mean in Original Scale       6.36 Mean in Log Scale     -0.268

      5.48 Adjusted Chi Square Value (12.39, β)       5.15

nu hat (MLE)      12.72 nu star (bias corrected)      12.39
MLE Mean (bias corrected)       6.34 MLE Sd (bias corrected)

mma Approximate UCL (use when n>=50)      14.32% Gamma Adjusted UCL (use when n<50)      15.24

Adjusted Level of Significance (β)      0.038
Approximate Chi Square Value (12.39, α)

Maximum      60.5 Median       0.35
SD      16.61 CV       2.61

     12.22

k hat (MLE)       0.27 k star (bias corrected MLE)       0.26
Theta hat (MLE)      22.93 Theta star (bias corrected MLE)      23.54

Approximate Chi Square Value (7.08, α)       2.21 Adjusted Chi Square Value (7.08, β)       2.02
 Approximate KM-UCL (use when n>=50)      20.36mma Adjusted KM-UCL (use when n<50)      22.29

ma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM e
Minimum      0.01 Mean       6.34

Gamma ROS Statistics using Imputed  Non-Detects
GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1
For such situations, GROS method tends to yield inflated values of UCLs and BTVs

Theta hat (MLE)      22.29 Theta star (bias corrected MLE)      23.41
nu hat (MLE)      13.08 nu star (bias corrected)      12.45

Gamma Kaplan-Meier (KM) Statistics
k hat (KM)       0.15 nu hat (KM)       7.07

MLE Mean (bias corrected)       7.28 MLE Sd (bias corrected)      13.06

Gamma GOF Tests on Detected Observations Only
A-D Test Statistic       2.19 Anderson-Darling GOF Test

5% A-D Critical Value       0.83ed Data Not Gamma Distributed at 5% Significanc
K-S Test Statistic       0.26 Kolmogrov-Smirnoff GOF

5% K-S Critical Value       0.20ed Data Not Gamma Distributed at 5% Significanc
Detected Data Not Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only
k hat (MLE)       0.32 k star (bias corrected MLE)       0.31

     16.78 95% KM Chebyshev UCL      21.5

SD      16.23    95% KM (BCA) UCL      12.08
   95% KM (t) UCL      12.33    95% KM (Percentile Bootstrap) UCL

97.5% KM Chebyshev UCL      28.05 99% KM Chebyshev UCL      40.91

   95% KM (z) UCL      12.08    95% KM Bootstrap t UCL      40.58
90% KM Chebyshev UCL

Normal GOF Test on Detects Only
Shapiro Wilk Test Statistic       0.44 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.90Detected Data Not Normal at 5% Significance Leve
Lilliefors Test Statistic       0.43 Lilliefors GOF Test

5% Lilliefors Critical Value       0.19Detected Data Not Normal at 5% Significance Leve

     11.85

Detected Data Not Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs
Mean       6.36 Standard Error of Mean       3.47

      2.78 Kurtosis Detects       6.64

Variance Detects    312 Percent Non-Detects      13.04
Mean Detects       7.28 SD Detects

Mean of Logged Detects    -0.092 SD of Logged Detects       1.95

Median Detects       0.47 CV Detects       2.42
Skewness Detects

     17.66
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tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
mmendations are based upon the results of the simulation studies summarized in Singh, Singh, and 

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

Suggested UCL to Use
95% Student's-t UCL       1.53 or 95% Modified-t UCL

   95% CLT UCL       1.52    95% Jackknife UCL       1.53
   95% Standard Bootstrap UCL       1.52    95% Bootstrap-t UCL       1.95

   95% Hall's Bootstrap UCL       2.41    95% Percentile Bootstrap UCL       1.54
   95% BCA Bootstrap UCL       1.68

      1.55

   90% Chebyshev(Mean, Sd) UCL       1.71    95% Chebyshev(Mean, Sd) UCL       1.89
 97.5% Chebyshev(Mean, Sd) UCL       2.15    99% Chebyshev(Mean, Sd) UCL       2.65

      2.19

Assuming Lognormal Distribution
   95% H-UCL       1.46    90% Chebyshev (MVUE) UCL       1.55

Nonparametric Distribution Free UCL Statistics
Data do not follow a Discernible Distribution (0.05)

Nonparametric Distribution Free UCLs

   95% Chebyshev (MVUE) UCL       1.68  97.5% Chebyshev (MVUE) UCL       1.85
   99% Chebyshev (MVUE) UCL

5% Lilliefors Critical Value       0.18 Data Not Lognormal at 5% Significance Level
Data Not Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.91 Data Not Lognormal at 5% Significance Level
Lilliefors Test Statistic       0.27

Maximum of Logged Data       1.36 SD of logged Data       0.33

Lognormal Statistics
Minimum of Logged Data     -0.128 Mean of logged Data       0.19

Approximate Chi Square Value (0.05)    259.6

Assuming Gamma Distribution
oximate Gamma UCL (use when n>=50))       1.50% Adjusted Gamma UCL (use when n<50)       1.51

Adjusted Level of Significance      0.038 Adjusted Chi Square Value    257

Lilliefors Lognormal GOF Test

Lognormal GOF Test
Shapiro Wilk Test Statistic       0.73 Shapiro Wilk Lognormal GOF Test

Data Not Gamma Distributed at 5% Significance Level

Gamma Statistics
k hat (MLE)       7.43 k star (bias corrected MLE)       6.49

Theta hat (MLE)       0.17 Theta star (bias corrected MLE)       0.20
nu hat (MLE)    341.9 nu star (bias corrected)    298.6

MLE Mean (bias corrected)       1.30 MLE Sd (bias corrected)       0.51

Assuming Normal Distribution
   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL       1.53

Gamma GOF Test
A-D Test Statistic       2.58 Anderson-Darling Gamma GOF Test

5% A-D Critical Value       0.74ata Not Gamma Distributed at 5% Significance Lev
K-S Test Statistic       0.30 Kolmogrov-Smirnoff Gamma GOF Test

5% K-S Critical Value       0.18ata Not Gamma Distributed at 5% Significance Lev

5% Shapiro Wilk Critical Value       0.91 Data Not Normal at 5% Significance Level
Lilliefors Test Statistic       0.36 Lilliefors GOF Test

   95% Adjusted-CLT UCL (Chen-1995)       1.63

5% Lilliefors Critical Value       0.18 Data Not Normal at 5% Significance Level
Data Not Normal at 5% Significance Level

   95% Modified-t UCL (Johnson-1978)       1.55

      0.49 Skewness       3.38

Minimum       0.88 Mean       1.30
Maximum       3.92 Median

Normal GOF Test
Shapiro Wilk Test Statistic       0.55 Shapiro Wilk GOF Test

SD       0.65 Std. Error of Mean       0.13
Coefficient of Variation

Uranium-234

General Statistics

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
Recommendations are based upon data size, data distribution, and skewness.

mmendations are based upon the results of the simulation studies summarized in Singh, Maichle, and 
ations results will not cover all Real World data sets; for additional insight the user may want to cons

      1.12

Total Number of Observations      23 Number of Distinct Observations      20
Number of Missing Observations       0

Suggested UCL to Use
99% KM (Chebyshev) UCL      40.91
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CLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distribute
KM Mean (logged)     -2.76    95% H-UCL (KM -Log)       0.10

KM SD (logged)       0.62    95% Critical H Value (KM-Log)       2.08
KM Standard Error of Mean (logged)       0.13

SD in Original Scale      0.042 SD in Log Scale       0.46
% t UCL (assumes normality of ROS data)      0.093    95% Percentile Bootstrap UCL      0.093

   95% BCA Bootstrap UCL      0.096    95% Bootstrap t UCL       0.10
   95% H-UCL (Log ROS)      0.094

Lognormal GOF Test on Detected Observations Only
Shapiro Wilk Test Statistic       0.9 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.89ected Data appear Lognormal at 5% Significance L
Lilliefors Test Statistic       0.20 Lilliefors GOF Test

5% Lilliefors Critical Value       0.20ected Data appear Lognormal at 5% Significance L
Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects
Mean in Original Scale      0.078 Mean in Log Scale     -2.659

     82.6 Adjusted Chi Square Value (105.27, β)      81.14

nu hat (MLE)    119.5 nu star (bias corrected)    105.3
MLE Mean (bias corrected)      0.074 MLE Sd (bias corrected)

mma Approximate UCL (use when n>=50)      0.094% Gamma Adjusted UCL (use when n<50)      0.096

Adjusted Level of Significance (β)      0.038
pproximate Chi Square Value (105.27, α)

Maximum       0.22 Median      0.073
SD      0.046 CV       0.63

     0.048

k hat (MLE)       2.59 k star (bias corrected MLE)       2.28
Theta hat (MLE)      0.028 Theta star (bias corrected MLE)      0.032

pproximate Chi Square Value (132.35, α)    106.8 Adjusted Chi Square Value (132.35, β)    105.1
 Approximate KM-UCL (use when n>=50)      0.093mma Adjusted KM-UCL (use when n<50)      0.094

ma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM e
Minimum      0.014 Mean      0.074

Gamma ROS Statistics using Imputed  Non-Detects
GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1
For such situations, GROS method tends to yield inflated values of UCLs and BTVs

Theta hat (MLE)      0.012 Theta star (bias corrected MLE)      0.014
nu hat (MLE)    256.7 nu star (bias corrected)    215.2

Gamma Kaplan-Meier (KM) Statistics
k hat (KM)       2.87 nu hat (KM)    132.4

MLE Mean (bias corrected)      0.089 MLE Sd (bias corrected)      0.036

Gamma GOF Tests on Detected Observations Only
A-D Test Statistic       0.99 Anderson-Darling GOF Test

5% A-D Critical Value       0.74ed Data Not Gamma Distributed at 5% Significanc
K-S Test Statistic       0.23 Kolmogrov-Smirnoff GOF

5% K-S Critical Value       0.20ed Data Not Gamma Distributed at 5% Significanc
Detected Data Not Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only
k hat (MLE)       7.13 k star (bias corrected MLE)       5.97

      0.10 95% KM Chebyshev UCL       0.11

SD      0.044 95% KM (BCA) UCL      0.093
   95% KM (t) UCL      0.091    95% KM (Percentile Bootstrap) UCL

97.5% KM Chebyshev UCL       0.13 99% KM Chebyshev UCL       0.17

   95% KM (z) UCL      0.091    95% KM Bootstrap t UCL      0.097
90% KM Chebyshev UCL

Normal GOF Test on Detects Only
Shapiro Wilk Test Statistic       0.73 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.89Detected Data Not Normal at 5% Significance Leve
Lilliefors Test Statistic       0.28 Lilliefors GOF Test

5% Lilliefors Critical Value       0.20Detected Data Not Normal at 5% Significance Leve

     0.092

Detected Data Not Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs
Mean      0.075 Standard Error of Mean     0.009

      2.45 Kurtosis Detects       7.04

Variance Detects     0.001 Percent Non-Detects      21.74
Mean Detects      0.089 SD Detects

Mean of Logged Detects     -2.489 SD of Logged Detects       0.36

Median Detects      0.076 CV Detects       0.46
Skewness Detects

Number of Detects      18 Number of Non-Detects       5
Number of Distinct Detects      18 Number of Distinct Non-Detects       5

     0.041

Minimum Detect      0.045 Minimum Non-Detect      0.020
Maximum Detect       0.22 Maximum Non-Detect      0.049

For additional insight the user may want to consult a statistician.

Uranium-235/236

General Statistics
Total Number of Observations      23 Number of Distinct Observations      23
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   95% CLT UCL       1.52    95% Jackknife UCL       1.53
   95% Standard Bootstrap UCL       1.52    95% Bootstrap-t UCL       1.85

   95% Hall's Bootstrap UCL       2.35    95% Percentile Bootstrap UCL       1.53

      2.25

Assuming Lognormal Distribution
   95% H-UCL       1.48    90% Chebyshev (MVUE) UCL       1.57

Nonparametric Distribution Free UCL Statistics
Data do not follow a Discernible Distribution (0.05)

Nonparametric Distribution Free UCLs

   95% Chebyshev (MVUE) UCL       1.70  97.5% Chebyshev (MVUE) UCL       1.89
   99% Chebyshev (MVUE) UCL

5% Lilliefors Critical Value       0.18 Data Not Lognormal at 5% Significance Level
Data Not Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.91 Data Not Lognormal at 5% Significance Level
Lilliefors Test Statistic       0.26

Maximum of Logged Data       1.33 SD of logged Data       0.35

Lognormal Statistics
Minimum of Logged Data     -0.222 Mean of logged Data       0.18

Approximate Chi Square Value (0.05)    230

Assuming Gamma Distribution
oximate Gamma UCL (use when n>=50))       1.50% Adjusted Gamma UCL (use when n<50)       1.52

Adjusted Level of Significance      0.038 Adjusted Chi Square Value    227.6

Lilliefors Lognormal GOF Test

Lognormal GOF Test
Shapiro Wilk Test Statistic       0.75 Shapiro Wilk Lognormal GOF Test

Data Not Gamma Distributed at 5% Significance Level

Gamma Statistics
k hat (MLE)       6.63 k star (bias corrected MLE)       5.80

Theta hat (MLE)       0.19 Theta star (bias corrected MLE)       0.22
nu hat (MLE)    305.4 nu star (bias corrected)    266.9

MLE Mean (bias corrected)       1.3 MLE Sd (bias corrected)       0.54

Assuming Normal Distribution
   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL       1.53

Gamma GOF Test
A-D Test Statistic       2.66 Anderson-Darling Gamma GOF Test

5% A-D Critical Value       0.74ata Not Gamma Distributed at 5% Significance Lev
K-S Test Statistic       0.30 Kolmogrov-Smirnoff Gamma GOF Test

5% K-S Critical Value       0.18ata Not Gamma Distributed at 5% Significance Lev

5% Shapiro Wilk Critical Value       0.91 Data Not Normal at 5% Significance Level
Lilliefors Test Statistic       0.35 Lilliefors GOF Test

   95% Adjusted-CLT UCL (Chen-1995)       1.61

5% Lilliefors Critical Value       0.18 Data Not Normal at 5% Significance Level
Data Not Normal at 5% Significance Level

   95% Modified-t UCL (Johnson-1978)       1.55

      0.51 Skewness       2.91

Minimum       0.80 Mean       1.3
Maximum       3.78 Median

Normal GOF Test
Shapiro Wilk Test Statistic       0.59 Shapiro Wilk GOF Test

SD       0.66 Std. Error of Mean       0.13
Coefficient of Variation

Uranium-238

General Statistics

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
Recommendations are based upon data size, data distribution, and skewness.

mmendations are based upon the results of the simulation studies summarized in Singh, Maichle, and 
ations results will not cover all Real World data sets; for additional insight the user may want to cons

      1.1

Total Number of Observations      23 Number of Distinct Observations      19
Number of Missing Observations       0

Mean in Original Scale      0.074 Mean in Log Scale     -2.8
SD in Original Scale      0.046 SD in Log Scale       0.70

   95% t UCL (Assumes normality)      0.090    95% H-Stat UCL       0.10

Suggested UCL to Use
95% KM (BCA) UCL      0.093

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics
Detected Data appear Lognormal Distributed at 5% Significance Level

DL/2 Statistics
DL/2 Normal DL/2 Log-Transformed
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   95% BCA Bootstrap UCL      31.97
   90% Chebyshev(Mean, Sd) UCL      34.61    95% Chebyshev(Mean, Sd) UCL      39.4

 97.5% Chebyshev(Mean, Sd) UCL      46.05    99% Chebyshev(Mean, Sd) UCL      59.11

Suggested UCL to Use
95% Chebyshev (Mean, Sd) UCL      39.4

Nonparametric Distribution Free UCLs

   95% Chebyshev (MVUE) UCL      34.37  97.5% Chebyshev (MVUE) UCL      39.16
   99% Chebyshev (MVUE) UCL

   95% CLT UCL      29.83    95% Jackknife UCL      30.09
   95% Standard Bootstrap UCL      29.57    95% Bootstrap-t UCL      34.22

   95% Hall's Bootstrap UCL      30.4    95% Percentile Bootstrap UCL      30.37

Lognormal Statistics
Minimum of Logged Data       2.46 Mean of logged Data       3.02

     48.57

Assuming Lognormal Distribution
   95% H-UCL      28.97    90% Chebyshev (MVUE) UCL      30.92

Nonparametric Distribution Free UCL Statistics
Data do not follow a Discernible Distribution (0.05)

Lilliefors Lognormal GOF Test

Lognormal GOF Test
Shapiro Wilk Test Statistic       0.78 Shapiro Wilk Lognormal GOF Test

5% Lilliefors Critical Value       0.18 Data Not Lognormal at 5% Significance Level
Data Not Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.91 Data Not Lognormal at 5% Significance Level
Lilliefors Test Statistic       0.26

Maximum of Logged Data       4.31 SD of logged Data       0.50

nu hat (MLE)    159.4 nu star (bias corrected)    139.9
MLE Mean (bias corrected)      24.03 MLE Sd (bias corrected)      13.78

Approximate Chi Square Value (0.05)    113.6

Assuming Gamma Distribution
oximate Gamma UCL (use when n>=50))      29.61% Adjusted Gamma UCL (use when n<50)      30.06

Adjusted Level of Significance      0.038 Adjusted Chi Square Value    111.9

K-S Test Statistic       0.29 Kolmogrov-Smirnoff Gamma GOF Test
5% K-S Critical Value       0.18ata Not Gamma Distributed at 5% Significance Lev

Data Not Gamma Distributed at 5% Significance Level

Gamma Statistics
k hat (MLE)       3.46 k star (bias corrected MLE)       3.04

Theta hat (MLE)       6.93 Theta star (bias corrected MLE)       7.90

   95% Modified-t UCL (Johnson-1978)      30.35

Assuming Normal Distribution
   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL      30.09

Gamma GOF Test
A-D Test Statistic       2.70 Anderson-Darling Gamma GOF Test

5% A-D Critical Value       0.75ata Not Gamma Distributed at 5% Significance Lev

Normal GOF Test
Shapiro Wilk Test Statistic       0.63 Shapiro Wilk GOF Test

SD      16.9 Std. Error of Mean       3.52
Coefficient of Variation

5% Shapiro Wilk Critical Value       0.91 Data Not Normal at 5% Significance Level
Lilliefors Test Statistic       0.32 Lilliefors GOF Test

   95% Adjusted-CLT UCL (Chen-1995)      31.54

5% Lilliefors Critical Value       0.18 Data Not Normal at 5% Significance Level
Data Not Normal at 5% Significance Level

     17.2

Total Number of Observations      23 Number of Distinct Observations      23
Number of Missing Observations       0

      0.70 Skewness       2.17

Minimum      11.8 Mean      24.03
Maximum      74.5 Median

 97.5% Chebyshev(Mean, Sd) UCL       2.16    99% Chebyshev(Mean, Sd) UCL       2.68

Suggested UCL to Use
95% Student's-t UCL       1.53 or 95% Modified-t UCL       1.55

Zinc

General Statistics

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
mmendations are based upon the results of the simulation studies summarized in Singh, Singh, and 

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.
For additional insight the user may want to consult a statistician.

   95% BCA Bootstrap UCL       1.63
   90% Chebyshev(Mean, Sd) UCL       1.71    95% Chebyshev(Mean, Sd) UCL       1.90
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tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
mmendations are based upon the results of the simulation studies summarized in Singh, Singh, and 

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.
For additional insight the user may want to consult a statistician.
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UCL Statistics for Data Sets with Non-Detects

User Selected Options
e/Time of Computation   2/5/2015 8:46:36 AM

General Statistics
Total Number of Observations      13 Number of Distinct Observations      13

 f Bootstrap Operations   2000

Aluminum

From File   ProUCLinput_11-005(b)_0-5.xls
Full Precision   OFF

Confidence Coefficient   95%

Coefficient of Variation       0.43 Skewness     -0.298

Maximum  13200 Median   9010
SD   3637 Std. Error of Mean   1009

Number of Missing Observations       0
Minimum   3030 Mean   8341

Data appear Normal at 5% Significance Level

Assuming Normal Distribution
   95% Normal UCL    95% UCLs (Adjusted for Skewness)

Lilliefors Test Statistic       0.16 Lilliefors GOF Test
5% Lilliefors Critical Value       0.24 Data appear Normal at 5% Significance Level

Normal GOF Test
Shapiro Wilk Test Statistic       0.90 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.86 Data appear Normal at 5% Significance Level

5% A-D Critical Value       0.73d data appear Gamma Distributed at 5% Significan
K-S Test Statistic       0.22 Kolmogrov-Smirnoff Gamma GOF Test

Gamma GOF Test
A-D Test Statistic       0.71 Anderson-Darling Gamma GOF Test

   95% Student's-t UCL  10139    95% Adjusted-CLT UCL (Chen-1995)   9911
   95% Modified-t UCL (Johnson-1978)  10125

Theta hat (MLE)   1849 Theta star (bias corrected MLE)   2369
nu hat (MLE)    117.3 nu star (bias corrected)      91.54

Gamma Statistics
k hat (MLE)       4.51 k star (bias corrected MLE)       3.52

5% K-S Critical Value       0.23d data appear Gamma Distributed at 5% Significan
Detected data appear Gamma Distributed at 5% Significance Level

Lognormal GOF Test
Shapiro Wilk Test Statistic       0.85 Shapiro Wilk Lognormal GOF Test

Assuming Gamma Distribution
oximate Gamma UCL (use when n>=50))  10833% Adjusted Gamma UCL (use when n<50)  11253

Adjusted Level of Significance      0.030 Adjusted Chi Square Value      67.85

MLE Mean (bias corrected)   8341 MLE Sd (bias corrected)   4445
Approximate Chi Square Value (0.05)      70.48

Maximum of Logged Data       9.48 SD of logged Data       0.53

Lognormal Statistics
Minimum of Logged Data       8.01 Mean of logged Data       8.91

5% Lilliefors Critical Value       0.24Data appear Lognormal at 5% Significance Level
Data appear Approximate Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.86 Data Not Lognormal at 5% Significance Level
Lilliefors Test Statistic       0.24 Lilliefors Lognormal GOF Test

Nonparametric Distribution Free UCL Statistics
Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

   95% Chebyshev (MVUE) UCL  14127  97.5% Chebyshev (MVUE) UCL  16572
   99% Chebyshev (MVUE) UCL  21374

Assuming Lognormal Distribution
   95% H-UCL  11973    90% Chebyshev (MVUE) UCL  12366

   90% Chebyshev(Mean, Sd) UCL  11367    95% Chebyshev(Mean, Sd) UCL  12738
 97.5% Chebyshev(Mean, Sd) UCL  14640    99% Chebyshev(Mean, Sd) UCL  18378

   95% Hall's Bootstrap UCL   9836    95% Percentile Bootstrap UCL   9881
   95% BCA Bootstrap UCL   9867

   95% CLT UCL  10000    95% Jackknife UCL  10139
   95% Standard Bootstrap UCL   9951    95% Bootstrap-t UCL  10006

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
mmendations are based upon the results of the simulation studies summarized in Singh, Singh, and 

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

Suggested UCL to Use
95% Student's-t UCL  10139
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General Statistics
Total Number of Observations      13 Number of Distinct Observations      13

 highly negatively-skewed data, confidence limits (e.g., Chen, Johnson, Lognormal, and Gamma) ma
reliable.  Chen's and Johnson's methods provide adjustments for positvely skewed data sets.

Arsenic

For additional insight the user may want to consult a statistician.

Variance Detects       0.58 Percent Non-Detects      15.38
Mean Detects       2.30 SD Detects       0.76

Minimum Detect       0.95 Minimum Non-Detect       0.73
Maximum Detect       3.75 Maximum Non-Detect       1.11

Number of Detects      11 Number of Non-Detects       2
Number of Distinct Detects      11 Number of Distinct Non-Detects       2

Normal GOF Test on Detects Only
Shapiro Wilk Test Statistic       0.94 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.85etected Data appear Normal at 5% Significance Le

Mean of Logged Detects       0.77 SD of Logged Detects       0.38

Median Detects       2.33 CV Detects       0.33
Skewness Detects 2.1358E Kurtosis Detects       0.86

SD       0.86    95% KM (BCA) UCL       2.48
95% KM (t) UCL       2.52 95% KM (Percentile Bootstrap) UCL       2.48

Detected Data appear Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs
Mean       2.07 Standard Error of Mean       0.25

Lilliefors Test Statistic       0.20 Lilliefors GOF Test
5% Lilliefors Critical Value       0.26etected Data appear Normal at 5% Significance Le

Gamma GOF Tests on Detected Observations Only
A-D Test Statistic       0.57 Anderson-Darling GOF Test

5% A-D Critical Value       0.73d data appear Gamma Distributed at 5% Significan

97.5% KM Chebyshev UCL       3.64 99% KM Chebyshev UCL       4.57

   95% KM (z) UCL       2.48    95% KM Bootstrap t UCL       2.50
90% KM Chebyshev UCL       2.82 95% KM Chebyshev UCL       3.16

Theta hat (MLE)       0.26 Theta star (bias corrected MLE)       0.36
nu hat (MLE)    190.6 nu star (bias corrected)    139.9

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only
k hat (MLE)       8.66 k star (bias corrected MLE)       6.36

K-S Test Statistic       0.25 Kolmogrov-Smirnoff GOF
5% K-S Critical Value       0.25d data appear Gamma Distributed at 5% Significan

pproximate Chi Square Value (149.84, α)    122.5 Adjusted Chi Square Value (149.84, β)    119
 Approximate KM-UCL (use when n>=50)       2.53mma Adjusted KM-UCL (use when n<50)       2.60

Gamma Kaplan-Meier (KM) Statistics
k hat (KM)       5.76 nu hat (KM)    149.8

MLE Mean (bias corrected)       2.30 MLE Sd (bias corrected)       0.91

Maximum       3.75 Median       2.24
SD       0.86 CV       0.41

ma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM e
Minimum       0.8 Mean       2.09

Gamma ROS Statistics using Imputed  Non-Detects
GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1
For such situations, GROS method tends to yield inflated values of UCLs and BTVs

Adjusted Level of Significance (β)      0.030
pproximate Chi Square Value (109.67, α)      86.5 Adjusted Chi Square Value (109.67, β)      83.57

nu hat (MLE)    140.8 nu star (bias corrected)    109.7
MLE Mean (bias corrected)       2.09 MLE Sd (bias corrected)       1.01

k hat (MLE)       5.41 k star (bias corrected MLE)       4.21
Theta hat (MLE)       0.38 Theta star (bias corrected MLE)       0.49

Lilliefors Test Statistic       0.27 Lilliefors GOF Test
5% Lilliefors Critical Value       0.26etected Data Not Lognormal at 5% Significance Le

Lognormal GOF Test on Detected Observations Only
Shapiro Wilk Test Statistic       0.88 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.85ected Data appear Lognormal at 5% Significance L

mma Approximate UCL (use when n>=50)       2.65% Gamma Adjusted UCL (use when n<50)       2.74

   95% BCA Bootstrap UCL       2.50    95% Bootstrap t UCL       2.52
   95% H-UCL (Log ROS)       2.80

SD in Original Scale       0.85 SD in Log Scale       0.45
% t UCL (assumes normality of ROS data)       2.52    95% Percentile Bootstrap UCL       2.48

Detected Data appear Approximate Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects
Mean in Original Scale       2.10 Mean in Log Scale       0.65

CLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distribute
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DL/2 Statistics
DL/2 Normal DL/2 Log-Transformed
Mean in Original Scale       2.02 Mean in Log Scale       0.53

KM SD (logged)       0.49    95% Critical H Value (KM-Log)       2.10
KM Standard Error of Mean (logged)       0.14

KM Mean (logged)       0.62    95% H-UCL (KM -Log)       2.84

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
Recommendations are based upon data size, data distribution, and skewness.

mmendations are based upon the results of the simulation studies summarized in Singh, Maichle, and 
ations results will not cover all Real World data sets; for additional insight the user may want to cons

Suggested UCL to Use
95% KM (t) UCL       2.52 95% KM (Percentile Bootstrap) UCL       2.48

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics
Detected Data appear Normal Distributed at 5% Significance Level

SD in Original Scale       0.98 SD in Log Scale       0.68
   95% t UCL (Assumes normality)       2.50    95% H-Stat UCL       3.45

Minimum      34.3 Mean    158
Maximum    398 Median    172

Total Number of Observations      13 Number of Distinct Observations      13
Number of Missing Observations       0

Barium

General Statistics

5% Lilliefors Critical Value       0.24 Data appear Normal at 5% Significance Level
Data appear Normal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.86 Data appear Normal at 5% Significance Level
Lilliefors Test Statistic       0.23 Lilliefors GOF Test

Normal GOF Test
Shapiro Wilk Test Statistic       0.87 Shapiro Wilk GOF Test

SD      94.55 Std. Error of Mean      26.22
Coefficient of Variation       0.59 Skewness       1.20

Gamma GOF Test
A-D Test Statistic       0.50 Anderson-Darling Gamma GOF Test

5% A-D Critical Value       0.73d data appear Gamma Distributed at 5% Significan

   95% Modified-t UCL (Johnson-1978)    206.2

Assuming Normal Distribution
   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL    204.7    95% Adjusted-CLT UCL (Chen-1995)    210.5

Theta hat (MLE)      54.13 Theta star (bias corrected MLE)      68.8
nu hat (MLE)      75.87 nu star (bias corrected)      59.7

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics
k hat (MLE)       2.91 k star (bias corrected MLE)       2.29

K-S Test Statistic       0.23 Kolmogrov-Smirnoff Gamma GOF Test
5% K-S Critical Value       0.23d data appear Gamma Distributed at 5% Significan

Assuming Gamma Distribution
oximate Gamma UCL (use when n>=50))    219.7% Adjusted Gamma UCL (use when n<50)    230.5

Adjusted Level of Significance      0.030 Adjusted Chi Square Value      40.91

MLE Mean (bias corrected)    158 MLE Sd (bias corrected)    104.3
Approximate Chi Square Value (0.05)      42.93

Lognormal Statistics
Minimum of Logged Data       3.53 Mean of logged Data       4.88

5% Lilliefors Critical Value       0.24 Data Not Lognormal at 5% Significance Level
Data appear Approximate Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.86Data appear Lognormal at 5% Significance Level
Lilliefors Test Statistic       0.25 Lilliefors Lognormal GOF Test

Lognormal GOF Test
Shapiro Wilk Test Statistic       0.92 Shapiro Wilk Lognormal GOF Test

   95% Chebyshev (MVUE) UCL    296.8  97.5% Chebyshev (MVUE) UCL    355.4
   99% Chebyshev (MVUE) UCL    470.5

Assuming Lognormal Distribution
   95% H-UCL    257.3    90% Chebyshev (MVUE) UCL    254.5

Maximum of Logged Data       5.98 SD of logged Data       0.66

Nonparametric Distribution Free UCL Statistics
Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs
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   95% Hall's Bootstrap UCL    251.2    95% Percentile Bootstrap UCL    202.6
   95% BCA Bootstrap UCL    212.6

   95% CLT UCL    201.1    95% Jackknife UCL    204.7
   95% Standard Bootstrap UCL    198.8    95% Bootstrap-t UCL    214.9

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
mmendations are based upon the results of the simulation studies summarized in Singh, Singh, and 

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.
For additional insight the user may want to consult a statistician.

Suggested UCL to Use
95% Student's-t UCL    204.7

   90% Chebyshev(Mean, Sd) UCL    236.6    95% Chebyshev(Mean, Sd) UCL    272.3
 97.5% Chebyshev(Mean, Sd) UCL    321.7    99% Chebyshev(Mean, Sd) UCL    418.9

Minimum   1020 Mean   3085
Maximum  14100 Median   1940

Total Number of Observations      13 Number of Distinct Observations      13
Number of Missing Observations       0

Calcium

General Statistics

5% Lilliefors Critical Value       0.24 Data Not Normal at 5% Significance Level
Data Not Normal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.86 Data Not Normal at 5% Significance Level
Lilliefors Test Statistic       0.36 Lilliefors GOF Test

Normal GOF Test
Shapiro Wilk Test Statistic       0.53 Shapiro Wilk GOF Test

SD   3419 Std. Error of Mean    948.3
Coefficient of Variation       1.10 Skewness       3.22

Gamma GOF Test
A-D Test Statistic       1.20 Anderson-Darling Gamma GOF Test

5% A-D Critical Value       0.74ata Not Gamma Distributed at 5% Significance Lev

   95% Modified-t UCL (Johnson-1978)   4916

Assuming Normal Distribution
   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL   4775    95% Adjusted-CLT UCL (Chen-1995)   5550

Theta hat (MLE)   1598 Theta star (bias corrected MLE)   2008
nu hat (MLE)      50.19 nu star (bias corrected)      39.94

Data Not Gamma Distributed at 5% Significance Level

Gamma Statistics
k hat (MLE)       1.93 k star (bias corrected MLE)       1.53

K-S Test Statistic       0.25 Kolmogrov-Smirnoff Gamma GOF Test
5% K-S Critical Value       0.24ata Not Gamma Distributed at 5% Significance Lev

Lognormal GOF Test
Shapiro Wilk Test Statistic       0.85 Shapiro Wilk Lognormal GOF Test

Assuming Gamma Distribution
oximate Gamma UCL (use when n>=50))   4656% Adjusted Gamma UCL (use when n<50)   4947

Adjusted Level of Significance      0.030 Adjusted Chi Square Value      24.91

MLE Mean (bias corrected)   3085 MLE Sd (bias corrected)   2489
Approximate Chi Square Value (0.05)      26.46

Maximum of Logged Data       9.55 SD of logged Data       0.67

Lognormal Statistics
Minimum of Logged Data       6.92 Mean of logged Data       7.75

5% Lilliefors Critical Value       0.24Data appear Lognormal at 5% Significance Level
Data appear Approximate Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.86 Data Not Lognormal at 5% Significance Level
Lilliefors Test Statistic       0.18 Lilliefors Lognormal GOF Test

Nonparametric Distribution Free UCL Statistics
Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

   95% Chebyshev (MVUE) UCL   5271  97.5% Chebyshev (MVUE) UCL   6315
   99% Chebyshev (MVUE) UCL   8367

Assuming Lognormal Distribution
   95% H-UCL   4574    90% Chebyshev (MVUE) UCL   4518

   90% Chebyshev(Mean, Sd) UCL   5930    95% Chebyshev(Mean, Sd) UCL   7218
 97.5% Chebyshev(Mean, Sd) UCL   9007    99% Chebyshev(Mean, Sd) UCL  12521

   95% Hall's Bootstrap UCL  10171    95% Percentile Bootstrap UCL   4815
   95% BCA Bootstrap UCL   5939

   95% CLT UCL   4645    95% Jackknife UCL   4775
   95% Standard Bootstrap UCL   4631    95% Bootstrap-t UCL   8320
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Chloride

General Statistics
Total Number of Observations      13 Number of Distinct Observations      13

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
mmendations are based upon the results of the simulation studies summarized in Singh, Singh, and 

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.
For additional insight the user may want to consult a statistician.

Suggested UCL to Use
95% Chebyshev (Mean, Sd) UCL   7218

Variance Detects    341.2 Percent Non-Detects      61.54
Mean Detects      33.18 SD Detects      18.47

Minimum Detect      18 Minimum Non-Detect       4.36
Maximum Detect      64 Maximum Non-Detect      13.1

Number of Detects       5 Number of Non-Detects       8
Number of Distinct Detects       5 Number of Distinct Non-Detects       8

Normal GOF Test on Detects Only
Shapiro Wilk Test Statistic       0.84 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.76etected Data appear Normal at 5% Significance Le

Mean of Logged Detects       3.39 SD of Logged Detects       0.49

Median Detects      27.2 CV Detects       0.55
Skewness Detects       1.57 Kurtosis Detects       2.49

SD      17.37    95% KM (BCA) UCL      25.15
95% KM (t) UCL      25.04 95% KM (Percentile Bootstrap) UCL      24.5

Detected Data appear Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs
Mean      15.44 Standard Error of Mean       5.38

Lilliefors Test Statistic       0.25 Lilliefors GOF Test
5% Lilliefors Critical Value       0.39etected Data appear Normal at 5% Significance Le

Gamma GOF Tests on Detected Observations Only
A-D Test Statistic       0.32 Anderson-Darling GOF Test

5% A-D Critical Value       0.68d data appear Gamma Distributed at 5% Significan

97.5% KM Chebyshev UCL      49.07 99% KM Chebyshev UCL      69.03

   95% KM (z) UCL      24.3    95% KM Bootstrap t UCL      24.11
90% KM Chebyshev UCL      31.6 95% KM Chebyshev UCL      38.92

Theta hat (MLE)       6.84 Theta star (bias corrected MLE)      16.02
nu hat (MLE)      48.44 nu star (bias corrected)      20.71

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only
k hat (MLE)       4.84 k star (bias corrected MLE)       2.07

K-S Test Statistic       0.20 Kolmogrov-Smirnoff GOF
5% K-S Critical Value       0.35d data appear Gamma Distributed at 5% Significan

Approximate Chi Square Value (20.56, α)      11.27 Adjusted Chi Square Value (20.56, β)      10.3
 Approximate KM-UCL (use when n>=50)      28.19mma Adjusted KM-UCL (use when n<50)      30.84

Gamma Kaplan-Meier (KM) Statistics
k hat (KM)       0.79 nu hat (KM)      20.56

MLE Mean (bias corrected)      33.18 MLE Sd (bias corrected)      23.06

Maximum      64 Median      0.01
SD      19.9 CV       1.55

ma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM e
Minimum      0.01 Mean      12.77

Gamma ROS Statistics using Imputed  Non-Detects
GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1
For such situations, GROS method tends to yield inflated values of UCLs and BTVs

Adjusted Level of Significance (β)      0.030
Approximate Chi Square Value (4.99, α)       1.15 Adjusted Chi Square Value (4.99, β)       0.91

nu hat (MLE)       4.76 nu star (bias corrected)       4.99
MLE Mean (bias corrected)      12.77 MLE Sd (bias corrected)      29.13

k hat (MLE)       0.18 k star (bias corrected MLE)       0.19
Theta hat (MLE)      69.74 Theta star (bias corrected MLE)      66.46

Lilliefors Test Statistic       0.17 Lilliefors GOF Test
5% Lilliefors Critical Value       0.39ected Data appear Lognormal at 5% Significance L

Lognormal GOF Test on Detected Observations Only
Shapiro Wilk Test Statistic       0.94 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.76ected Data appear Lognormal at 5% Significance L

mma Approximate UCL (use when n>=50)      55.46% Gamma Adjusted UCL (use when n<50)      69.93

   95% BCA Bootstrap UCL      26.77    95% Bootstrap t UCL      31.95

SD in Original Scale      17.66 SD in Log Scale       0.91
% t UCL (assumes normality of ROS data)      24.8    95% Percentile Bootstrap UCL      24

Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects
Mean in Original Scale      16.07 Mean in Log Scale       2.34
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   95% H-UCL (Log ROS)      32.18

DL/2 Statistics
DL/2 Normal DL/2 Log-Transformed
Mean in Original Scale      14.94 Mean in Log Scale       2.04

KM SD (logged)       0.97    95% Critical H Value (KM-Log)       2.80
KM Standard Error of Mean (logged)       0.30

CLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distribute
KM Mean (logged)       2.21    95% H-UCL (KM -Log)      32.38

Suggested UCL to Use
95% KM (t) UCL      25.04 95% KM (Percentile Bootstrap) UCL      24.5

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics
Detected Data appear Normal Distributed at 5% Significance Level

SD in Original Scale      18.45 SD in Log Scale       1.18
   95% t UCL (Assumes normality)      24.06    95% H-Stat UCL      46.09

Total Number of Observations      13 Number of Distinct Observations      12
Number of Missing Observations       0

Chromium

General Statistics

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
Recommendations are based upon data size, data distribution, and skewness.

mmendations are based upon the results of the simulation studies summarized in Singh, Maichle, and 
ations results will not cover all Real World data sets; for additional insight the user may want to cons

Normal GOF Test
Shapiro Wilk Test Statistic       0.89 Shapiro Wilk GOF Test

SD       4.51 Std. Error of Mean       1.25
Coefficient of Variation       0.48 Skewness       1.10

Minimum       3.63 Mean       9.24
Maximum      20.6 Median       9.42

Assuming Normal Distribution
   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL      11.48    95% Adjusted-CLT UCL (Chen-1995)      11.71

5% Lilliefors Critical Value       0.24 Data appear Normal at 5% Significance Level
Data appear Normal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.86 Data appear Normal at 5% Significance Level
Lilliefors Test Statistic       0.15 Lilliefors GOF Test

K-S Test Statistic       0.17 Kolmogrov-Smirnoff Gamma GOF Test
5% K-S Critical Value       0.23d data appear Gamma Distributed at 5% Significan

Gamma GOF Test
A-D Test Statistic       0.45 Anderson-Darling Gamma GOF Test

5% A-D Critical Value       0.73d data appear Gamma Distributed at 5% Significan

   95% Modified-t UCL (Johnson-1978)      11.54

MLE Mean (bias corrected)       9.24 MLE Sd (bias corrected)       4.89
Approximate Chi Square Value (0.05)      71.65

Theta hat (MLE)       2.01 Theta star (bias corrected MLE)       2.58
nu hat (MLE)    119 nu star (bias corrected)      92.87

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics
k hat (MLE)       4.57 k star (bias corrected MLE)       3.57

5% Shapiro Wilk Critical Value       0.86Data appear Lognormal at 5% Significance Level
Lilliefors Test Statistic       0.21 Lilliefors Lognormal GOF Test

Lognormal GOF Test
Shapiro Wilk Test Statistic       0.91 Shapiro Wilk Lognormal GOF Test

Assuming Gamma Distribution
oximate Gamma UCL (use when n>=50))      11.98% Adjusted Gamma UCL (use when n<50)      12.44

Adjusted Level of Significance      0.030 Adjusted Chi Square Value      68.99

Assuming Lognormal Distribution
   95% H-UCL      12.86    90% Chebyshev (MVUE) UCL      13.35

Maximum of Logged Data       3.02 SD of logged Data       0.51

Lognormal Statistics
Minimum of Logged Data       1.28 Mean of logged Data       2.11

5% Lilliefors Critical Value       0.24Data appear Lognormal at 5% Significance Level
Data appear Lognormal at 5% Significance Level

Nonparametric Distribution Free UCL Statistics

   95% Chebyshev (MVUE) UCL      15.19  97.5% Chebyshev (MVUE) UCL      17.74
   99% Chebyshev (MVUE) UCL      22.75
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   95% CLT UCL      11.3    95% Jackknife UCL      11.48
   95% Standard Bootstrap UCL      11.28    95% Bootstrap-t UCL      11.95

Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

Suggested UCL to Use
95% Student's-t UCL      11.48

   90% Chebyshev(Mean, Sd) UCL      13    95% Chebyshev(Mean, Sd) UCL      14.7
 97.5% Chebyshev(Mean, Sd) UCL      17.07    99% Chebyshev(Mean, Sd) UCL      21.71

   95% Hall's Bootstrap UCL      13.29    95% Percentile Bootstrap UCL      11.28
   95% BCA Bootstrap UCL      11.65

Total Number of Observations      13 Number of Distinct Observations      13
Number of Missing Observations       0

Cobalt

General Statistics

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
mmendations are based upon the results of the simulation studies summarized in Singh, Singh, and 

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.
For additional insight the user may want to consult a statistician.

Normal GOF Test
Shapiro Wilk Test Statistic       0.92 Shapiro Wilk GOF Test

SD       1.74 Std. Error of Mean       0.48
Coefficient of Variation       0.49 Skewness     -0.234

Minimum       0.92 Mean       3.50
Maximum       6.01 Median       3.89

Assuming Normal Distribution
   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL       4.37    95% Adjusted-CLT UCL (Chen-1995)       4.27

5% Lilliefors Critical Value       0.24 Data appear Normal at 5% Significance Level
Data appear Normal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.86 Data appear Normal at 5% Significance Level
Lilliefors Test Statistic       0.16 Lilliefors GOF Test

K-S Test Statistic       0.22 Kolmogrov-Smirnoff Gamma GOF Test
5% K-S Critical Value       0.23d data appear Gamma Distributed at 5% Significan

Gamma GOF Test
A-D Test Statistic       0.63 Anderson-Darling Gamma GOF Test

5% A-D Critical Value       0.73d data appear Gamma Distributed at 5% Significan

   95% Modified-t UCL (Johnson-1978)       4.36

MLE Mean (bias corrected)       3.50 MLE Sd (bias corrected)       2.16
Approximate Chi Square Value (0.05)      50.41

Theta hat (MLE)       1.04 Theta star (bias corrected MLE)       1.33
nu hat (MLE)      87.25 nu star (bias corrected)      68.45

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics
k hat (MLE)       3.35 k star (bias corrected MLE)       2.63

5% Shapiro Wilk Critical Value       0.86Data appear Lognormal at 5% Significance Level
Lilliefors Test Statistic       0.24 Lilliefors Lognormal GOF Test

Lognormal GOF Test
Shapiro Wilk Test Statistic       0.87 Shapiro Wilk Lognormal GOF Test

Assuming Gamma Distribution
oximate Gamma UCL (use when n>=50))       4.76% Adjusted Gamma UCL (use when n<50)       4.98

Adjusted Level of Significance      0.030 Adjusted Chi Square Value      48.21

Assuming Lognormal Distribution
   95% H-UCL       5.55    90% Chebyshev (MVUE) UCL       5.56

Maximum of Logged Data       1.79 SD of logged Data       0.63

Lognormal Statistics
Minimum of Logged Data    -0.078 Mean of logged Data       1.09

5% Lilliefors Critical Value       0.24 Data Not Lognormal at 5% Significance Level
Data appear Approximate Lognormal at 5% Significance Level

   95% CLT UCL       4.30    95% Jackknife UCL       4.37
   95% Standard Bootstrap UCL       4.28    95% Bootstrap-t UCL       4.30

Nonparametric Distribution Free UCL Statistics
Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

   95% Chebyshev (MVUE) UCL       6.45  97.5% Chebyshev (MVUE) UCL       7.69
   99% Chebyshev (MVUE) UCL      10.12

   95% Hall's Bootstrap UCL       4.20    95% Percentile Bootstrap UCL       4.29
   95% BCA Bootstrap UCL       4.25
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Suggested UCL to Use
95% Student's-t UCL       4.37

   90% Chebyshev(Mean, Sd) UCL       4.96    95% Chebyshev(Mean, Sd) UCL       5.61
 97.5% Chebyshev(Mean, Sd) UCL       6.53    99% Chebyshev(Mean, Sd) UCL       8.32

Copper

General Statistics
Total Number of Observations      13 Number of Distinct Observations      13

 highly negatively-skewed data, confidence limits (e.g., Chen, Johnson, Lognormal, and Gamma) ma
reliable.  Chen's and Johnson's methods provide adjustments for positvely skewed data sets.

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
mmendations are based upon the results of the simulation studies summarized in Singh, Singh, and 

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.
For additional insight the user may want to consult a statistician.

Coefficient of Variation       0.26 Skewness     -0.542

Maximum       9.82 Median       7.87
SD       1.98 Std. Error of Mean       0.55

Number of Missing Observations       0
Minimum       3.55 Mean       7.43

Data appear Normal at 5% Significance Level

Assuming Normal Distribution
   95% Normal UCL    95% UCLs (Adjusted for Skewness)

Lilliefors Test Statistic       0.12 Lilliefors GOF Test
5% Lilliefors Critical Value       0.24 Data appear Normal at 5% Significance Level

Normal GOF Test
Shapiro Wilk Test Statistic       0.93 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.86 Data appear Normal at 5% Significance Level

5% A-D Critical Value       0.73d data appear Gamma Distributed at 5% Significan
K-S Test Statistic       0.15 Kolmogrov-Smirnoff Gamma GOF Test

Gamma GOF Test
A-D Test Statistic       0.42 Anderson-Darling Gamma GOF Test

   95% Student's-t UCL       8.41    95% Adjusted-CLT UCL (Chen-1995)       8.24
   95% Modified-t UCL (Johnson-1978)       8.39

Theta hat (MLE)       0.57 Theta star (bias corrected MLE)       0.73
nu hat (MLE)    338.6 nu star (bias corrected)    261.8

Gamma Statistics
k hat (MLE)      13.02 k star (bias corrected MLE)      10.07

5% K-S Critical Value       0.23d data appear Gamma Distributed at 5% Significan
Detected data appear Gamma Distributed at 5% Significance Level

Lognormal GOF Test
Shapiro Wilk Test Statistic       0.89 Shapiro Wilk Lognormal GOF Test

Assuming Gamma Distribution
oximate Gamma UCL (use when n>=50))       8.63% Adjusted Gamma UCL (use when n<50)       8.82

Adjusted Level of Significance      0.030 Adjusted Chi Square Value    220.5

MLE Mean (bias corrected)       7.43 MLE Sd (bias corrected)       2.34
Approximate Chi Square Value (0.05)    225.3

Maximum of Logged Data       2.28 SD of logged Data       0.30

Lognormal Statistics
Minimum of Logged Data       1.26 Mean of logged Data       1.96

5% Lilliefors Critical Value       0.24Data appear Lognormal at 5% Significance Level
Data appear Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.86Data appear Lognormal at 5% Significance Level
Lilliefors Test Statistic       0.16 Lilliefors Lognormal GOF Test

Nonparametric Distribution Free UCL Statistics
Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

   95% Chebyshev (MVUE) UCL      10.23  97.5% Chebyshev (MVUE) UCL      11.43
   99% Chebyshev (MVUE) UCL      13.78

Assuming Lognormal Distribution
   95% H-UCL       8.85    90% Chebyshev (MVUE) UCL       9.36

   90% Chebyshev(Mean, Sd) UCL       9.07    95% Chebyshev(Mean, Sd) UCL       9.82
 97.5% Chebyshev(Mean, Sd) UCL      10.86    99% Chebyshev(Mean, Sd) UCL      12.9

   95% Hall's Bootstrap UCL       8.22    95% Percentile Bootstrap UCL       8.28
   95% BCA Bootstrap UCL       8.21

   95% CLT UCL       8.33    95% Jackknife UCL       8.41
   95% Standard Bootstrap UCL       8.30    95% Bootstrap-t UCL       8.29

Suggested UCL to Use
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General Statistics
Total Number of Observations      13 Number of Distinct Observations      12

 highly negatively-skewed data, confidence limits (e.g., Chen, Johnson, Lognormal, and Gamma) ma
reliable.  Chen's and Johnson's methods provide adjustments for positvely skewed data sets.

Cyanide (Total)

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
mmendations are based upon the results of the simulation studies summarized in Singh, Singh, and 

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.
For additional insight the user may want to consult a statistician.

95% Student's-t UCL       8.41

Variance Detects       0.13 Percent Non-Detects      61.54
Mean Detects       0.49 SD Detects       0.36

Minimum Detect      0.085 Minimum Non-Detect       0.24
Maximum Detect       1.09 Maximum Non-Detect       0.3

Number of Detects       5 Number of Non-Detects       8
Number of Distinct Detects       5 Number of Distinct Non-Detects       7

Normal GOF Test on Detects Only
Shapiro Wilk Test Statistic       0.90 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.76etected Data appear Normal at 5% Significance Le

Mean of Logged Detects     -0.978 SD of Logged Detects       0.92

Median Detects       0.46 CV Detects       0.74
Skewness Detects       1.13 Kurtosis Detects       2.36

SD       0.28    95% KM (BCA) UCL       0.51
95% KM (t) UCL       0.40 95% KM (Percentile Bootstrap) UCL       0.45

Detected Data appear Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs
Mean       0.24 Standard Error of Mean      0.088

Lilliefors Test Statistic       0.30 Lilliefors GOF Test
5% Lilliefors Critical Value       0.39etected Data appear Normal at 5% Significance Le

Gamma GOF Tests on Detected Observations Only
A-D Test Statistic       0.30 Anderson-Darling GOF Test

5% A-D Critical Value       0.68d data appear Gamma Distributed at 5% Significan

97.5% KM Chebyshev UCL       0.79 99% KM Chebyshev UCL       1.12

   95% KM (z) UCL       0.39    95% KM Bootstrap t UCL       0.42
90% KM Chebyshev UCL       0.51 95% KM Chebyshev UCL       0.63

Theta hat (MLE)       0.25 Theta star (bias corrected MLE)       0.54
nu hat (MLE)      19.42 nu star (bias corrected)       9.10

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only
k hat (MLE)       1.94 k star (bias corrected MLE)       0.91

K-S Test Statistic       0.21 Kolmogrov-Smirnoff GOF
5% K-S Critical Value       0.36d data appear Gamma Distributed at 5% Significan

Approximate Chi Square Value (18.87, α)      10.03 Adjusted Chi Square Value (18.87, β)       9.11
 Approximate KM-UCL (use when n>=50)       0.45mma Adjusted KM-UCL (use when n<50)       0.50

Gamma Kaplan-Meier (KM) Statistics
k hat (KM)       0.72 nu hat (KM)      18.87

MLE Mean (bias corrected)       0.49 MLE Sd (bias corrected)       0.52

Maximum       1.09 Median      0.01
SD       0.32 CV       1.59

ma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM e
Minimum      0.01 Mean       0.20

Gamma ROS Statistics using Imputed  Non-Detects
GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1
For such situations, GROS method tends to yield inflated values of UCLs and BTVs

Adjusted Level of Significance (β)      0.030
Approximate Chi Square Value (10.24, α)       4.09 Adjusted Chi Square Value (10.24, β)       3.55

nu hat (MLE)      11.57 nu star (bias corrected)      10.24
MLE Mean (bias corrected)       0.20 MLE Sd (bias corrected)       0.32

k hat (MLE)       0.44 k star (bias corrected MLE)       0.39
Theta hat (MLE)       0.45 Theta star (bias corrected MLE)       0.51

Lilliefors Test Statistic       0.27 Lilliefors GOF Test
5% Lilliefors Critical Value       0.39ected Data appear Lognormal at 5% Significance L

Lognormal GOF Test on Detected Observations Only
Shapiro Wilk Test Statistic       0.91 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.76ected Data appear Lognormal at 5% Significance L

mma Approximate UCL (use when n>=50)       0.50% Gamma Adjusted UCL (use when n<50)       0.58

SD in Original Scale       0.29 SD in Log Scale       0.93

Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects
Mean in Original Scale       0.24 Mean in Log Scale     -1.894
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   95% BCA Bootstrap UCL       0.43    95% Bootstrap t UCL       0.51
   95% H-UCL (Log ROS)       0.49

% t UCL (assumes normality of ROS data)       0.39    95% Percentile Bootstrap UCL       0.38

DL/2 Statistics
DL/2 Normal DL/2 Log-Transformed
Mean in Original Scale       0.27 Mean in Log Scale     -1.599

KM SD (logged)       0.88    95% Critical H Value (KM-Log)       2.65
KM Standard Error of Mean (logged)       0.27

CLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distribute
KM Mean (logged)     -1.89    95% H-UCL (KM -Log)       0.44

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
Recommendations are based upon data size, data distribution, and skewness.

mmendations are based upon the results of the simulation studies summarized in Singh, Maichle, and 
ations results will not cover all Real World data sets; for additional insight the user may want to cons

Suggested UCL to Use
95% KM (t) UCL       0.40 95% KM (Percentile Bootstrap) UCL       0.45

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics
Detected Data appear Normal Distributed at 5% Significance Level

SD in Original Scale       0.28 SD in Log Scale       0.74
   95% t UCL (Assumes normality)       0.41    95% H-Stat UCL       0.44

Minimum       1.45 Mean       4.46
Maximum      11.3 Median       3.16

Total Number of Observations      13 Number of Distinct Observations      13
Number of Missing Observations       0

Fluoride

General Statistics

5% Lilliefors Critical Value       0.24 Data appear Normal at 5% Significance Level
Data appear Normal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.86 Data appear Normal at 5% Significance Level
Lilliefors Test Statistic       0.21 Lilliefors GOF Test

Normal GOF Test
Shapiro Wilk Test Statistic       0.87 Shapiro Wilk GOF Test

SD       2.90 Std. Error of Mean       0.80
Coefficient of Variation       0.65 Skewness       1.16

Gamma GOF Test
A-D Test Statistic       0.35 Anderson-Darling Gamma GOF Test

5% A-D Critical Value       0.74d data appear Gamma Distributed at 5% Significan

   95% Modified-t UCL (Johnson-1978)       5.94

Assuming Normal Distribution
   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL       5.90    95% Adjusted-CLT UCL (Chen-1995)       6.07

Theta hat (MLE)       1.57 Theta star (bias corrected MLE)       1.99
nu hat (MLE)      73.75 nu star (bias corrected)      58.07

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics
k hat (MLE)       2.83 k star (bias corrected MLE)       2.23

K-S Test Statistic       0.17 Kolmogrov-Smirnoff Gamma GOF Test
5% K-S Critical Value       0.23d data appear Gamma Distributed at 5% Significan

Lognormal GOF Test
Shapiro Wilk Test Statistic       0.95 Shapiro Wilk Lognormal GOF Test

Assuming Gamma Distribution
oximate Gamma UCL (use when n>=50))       6.24% Adjusted Gamma UCL (use when n<50)       6.55

Adjusted Level of Significance      0.030 Adjusted Chi Square Value      39.56

MLE Mean (bias corrected)       4.46 MLE Sd (bias corrected)       2.98
Approximate Chi Square Value (0.05)      41.55

Maximum of Logged Data       2.42 SD of logged Data       0.63

Lognormal Statistics
Minimum of Logged Data       0.37 Mean of logged Data       1.31

5% Lilliefors Critical Value       0.24Data appear Lognormal at 5% Significance Level
Data appear Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.86Data appear Lognormal at 5% Significance Level
Lilliefors Test Statistic       0.15 Lilliefors Lognormal GOF Test

   95% Chebyshev (MVUE) UCL       8.01  97.5% Chebyshev (MVUE) UCL       9.55
   99% Chebyshev (MVUE) UCL      12.57

Assuming Lognormal Distribution
   95% H-UCL       6.89    90% Chebyshev (MVUE) UCL       6.90
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Nonparametric Distribution Free UCL Statistics
Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

   90% Chebyshev(Mean, Sd) UCL       6.88    95% Chebyshev(Mean, Sd) UCL       7.98
 97.5% Chebyshev(Mean, Sd) UCL       9.50    99% Chebyshev(Mean, Sd) UCL      12.49

   95% Hall's Bootstrap UCL       6.32    95% Percentile Bootstrap UCL       5.83
   95% BCA Bootstrap UCL       6.01

   95% CLT UCL       5.79    95% Jackknife UCL       5.90
   95% Standard Bootstrap UCL       5.71    95% Bootstrap-t UCL       6.39

HMX

General Statistics
Total Number of Observations      13 Number of Distinct Observations       9

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
mmendations are based upon the results of the simulation studies summarized in Singh, Singh, and 

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.
For additional insight the user may want to consult a statistician.

Suggested UCL to Use
95% Student's-t UCL       5.90

Variance Detects      100 Percent Non-Detects      38.46
Mean Detects       5.04 SD Detects       10

Minimum Detect       0.15 Minimum Non-Detect       0.5
Maximum Detect      29.4 Maximum Non-Detect       0.5

Number of Detects       8 Number of Non-Detects       5
Number of Distinct Detects       8 Number of Distinct Non-Detects       1

Normal GOF Test on Detects Only
Shapiro Wilk Test Statistic       0.56 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.81Detected Data Not Normal at 5% Significance Leve

Mean of Logged Detects       0.12 SD of Logged Detects       1.86

Median Detects       1.28 CV Detects       1.98
Skewness Detects       2.66 Kurtosis Detects       7.24

SD       7.70 95% KM (BCA) UCL       7.91
   95% KM (t) UCL       7.24    95% KM (Percentile Bootstrap) UCL       7.43

Detected Data Not Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs
Mean       3.17 Standard Error of Mean       2.28

Lilliefors Test Statistic       0.36 Lilliefors GOF Test
5% Lilliefors Critical Value       0.31Detected Data Not Normal at 5% Significance Leve

Gamma GOF Tests on Detected Observations Only
A-D Test Statistic       0.56 Anderson-Darling GOF Test

5% A-D Critical Value       0.77d data appear Gamma Distributed at 5% Significan

97.5% KM Chebyshev UCL      17.45 99% KM Chebyshev UCL      25.92

   95% KM (z) UCL       6.93    95% KM Bootstrap t UCL      29.96
90% KM Chebyshev UCL      10.03 95% KM Chebyshev UCL      13.14

Theta hat (MLE)      11.58 Theta star (bias corrected MLE)      14.19
nu hat (MLE)       6.96 nu star (bias corrected)       5.68

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only
k hat (MLE)       0.43 k star (bias corrected MLE)       0.35

K-S Test Statistic       0.20 Kolmogrov-Smirnoff GOF
5% K-S Critical Value       0.31d data appear Gamma Distributed at 5% Significan

Approximate Chi Square Value (4.41, α)       0.89 Adjusted Chi Square Value (4.41, β)       0.69
 Approximate KM-UCL (use when n>=50)      15.73mma Adjusted KM-UCL (use when n<50)      20.24

Gamma Kaplan-Meier (KM) Statistics
k hat (KM)       0.17 nu hat (KM)       4.41

MLE Mean (bias corrected)       5.04 MLE Sd (bias corrected)       8.45

Maximum      29.4 Median       0.15
SD       8.05 CV       2.59

ma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM e
Minimum      0.01 Mean       3.10

Gamma ROS Statistics using Imputed  Non-Detects
GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1
For such situations, GROS method tends to yield inflated values of UCLs and BTVs

Adjusted Level of Significance (β)      0.030
Approximate Chi Square Value (6.36, α)       1.82 Adjusted Chi Square Value (6.36, β)       1.5

nu hat (MLE)       6.52 nu star (bias corrected)       6.35
MLE Mean (bias corrected)       3.10 MLE Sd (bias corrected)       6.28

k hat (MLE)       0.25 k star (bias corrected MLE)       0.24
Theta hat (MLE)      12.38 Theta star (bias corrected MLE)      12.71

mma Approximate UCL (use when n>=50)      10.83% Gamma Adjusted UCL (use when n<50)      13.16
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Lilliefors Test Statistic       0.16 Lilliefors GOF Test
5% Lilliefors Critical Value       0.31ected Data appear Lognormal at 5% Significance L

Lognormal GOF Test on Detected Observations Only
Shapiro Wilk Test Statistic       0.92 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.81ected Data appear Lognormal at 5% Significance L

   95% BCA Bootstrap UCL       9.79    95% Bootstrap t UCL      30.89
   95% H-UCL (Log ROS)      29.49

SD in Original Scale       8.01 SD in Log Scale       1.83
% t UCL (assumes normality of ROS data)       7.15    95% Percentile Bootstrap UCL       7.29

Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects
Mean in Original Scale       3.19 Mean in Log Scale     -0.612

DL/2 Statistics
DL/2 Normal DL/2 Log-Transformed
Mean in Original Scale       3.2 Mean in Log Scale     -0.455

KM SD (logged)       1.63    95% Critical H Value (KM-Log)       4.03
KM Standard Error of Mean (logged)       0.49

CLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distribute
KM Mean (logged)     -0.574    95% H-UCL (KM -Log)      14.54

Suggested UCL to Use
95% KM (BCA) UCL       7.91 95% GROS Adjusted Gamma UCL      13.16

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics
Detected Data appear Gamma Distributed at 5% Significance Level

SD in Original Scale       8.01 SD in Log Scale       1.62
   95% t UCL (Assumes normality)       7.16    95% H-Stat UCL      15.33

Iron

General Statistics
Total Number of Observations      13 Number of Distinct Observations      12

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
Recommendations are based upon data size, data distribution, and skewness.

mmendations are based upon the results of the simulation studies summarized in Singh, Maichle, and 
ations results will not cover all Real World data sets; for additional insight the user may want to cons

95% Adjusted Gamma KM-UCL      20.24

Coefficient of Variation       0.24 Skewness     -0.505

Maximum  16400 Median  12900
SD   3036 Std. Error of Mean    842

Number of Missing Observations       0
Minimum   7210 Mean  12511

Data appear Normal at 5% Significance Level

Assuming Normal Distribution
   95% Normal UCL    95% UCLs (Adjusted for Skewness)

Lilliefors Test Statistic       0.16 Lilliefors GOF Test
5% Lilliefors Critical Value       0.24 Data appear Normal at 5% Significance Level

Normal GOF Test
Shapiro Wilk Test Statistic       0.92 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.86 Data appear Normal at 5% Significance Level

5% K-S Critical Value       0.23d data appear Gamma Distributed at 5% Significan
Detected data appear Gamma Distributed at 5% Significance Level

5% A-D Critical Value       0.73d data appear Gamma Distributed at 5% Significan
K-S Test Statistic       0.19 Kolmogrov-Smirnoff Gamma GOF Test

Gamma GOF Test
A-D Test Statistic       0.52 Anderson-Darling Gamma GOF Test

   95% Student's-t UCL  14011    95% Adjusted-CLT UCL (Chen-1995)  13770
   95% Modified-t UCL (Johnson-1978)  13992

MLE Mean (bias corrected)  12511 MLE Sd (bias corrected)   3522
Approximate Chi Square Value (0.05)    287.1

Theta hat (MLE)    765.9 Theta star (bias corrected MLE)    991.6
nu hat (MLE)    424.7 nu star (bias corrected)    328

Gamma Statistics
k hat (MLE)      16.33 k star (bias corrected MLE)      12.62

5% Shapiro Wilk Critical Value       0.86Data appear Lognormal at 5% Significance Level
Lilliefors Test Statistic       0.20 Lilliefors Lognormal GOF Test

Lognormal GOF Test
Shapiro Wilk Test Statistic       0.89 Shapiro Wilk Lognormal GOF Test

Assuming Gamma Distribution
oximate Gamma UCL (use when n>=50))  14296% Adjusted Gamma UCL (use when n<50)  14573

Adjusted Level of Significance      0.030 Adjusted Chi Square Value    281.6
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Assuming Lognormal Distribution
   95% H-UCL  14541    90% Chebyshev (MVUE) UCL  15352

Maximum of Logged Data       9.70 SD of logged Data       0.26

Lognormal Statistics
Minimum of Logged Data       8.88 Mean of logged Data       9.40

5% Lilliefors Critical Value       0.24Data appear Lognormal at 5% Significance Level
Data appear Lognormal at 5% Significance Level

   95% CLT UCL  13896    95% Jackknife UCL  14011
   95% Standard Bootstrap UCL  13837    95% Bootstrap-t UCL  13842

Nonparametric Distribution Free UCL Statistics
Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

   95% Chebyshev (MVUE) UCL  16628  97.5% Chebyshev (MVUE) UCL  18398
   99% Chebyshev (MVUE) UCL  21875

Suggested UCL to Use
95% Student's-t UCL  14011

   90% Chebyshev(Mean, Sd) UCL  15037    95% Chebyshev(Mean, Sd) UCL  16181
 97.5% Chebyshev(Mean, Sd) UCL  17769    99% Chebyshev(Mean, Sd) UCL  20889

   95% Hall's Bootstrap UCL  13736    95% Percentile Bootstrap UCL  13815
   95% BCA Bootstrap UCL  13796

Lead

General Statistics
Total Number of Observations      13 Number of Distinct Observations      13

 highly negatively-skewed data, confidence limits (e.g., Chen, Johnson, Lognormal, and Gamma) ma
reliable.  Chen's and Johnson's methods provide adjustments for positvely skewed data sets.

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
mmendations are based upon the results of the simulation studies summarized in Singh, Singh, and 

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.
For additional insight the user may want to consult a statistician.

Coefficient of Variation       0.30 Skewness     -0.56

Maximum      17.4 Median      12.8
SD       3.69 Std. Error of Mean       1.02

Number of Missing Observations       0
Minimum       5.62 Mean      12.13

Data appear Normal at 5% Significance Level

Assuming Normal Distribution
   95% Normal UCL    95% UCLs (Adjusted for Skewness)

Lilliefors Test Statistic       0.14 Lilliefors GOF Test
5% Lilliefors Critical Value       0.24 Data appear Normal at 5% Significance Level

Normal GOF Test
Shapiro Wilk Test Statistic       0.93 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.86 Data appear Normal at 5% Significance Level

5% K-S Critical Value       0.23d data appear Gamma Distributed at 5% Significan
Detected data appear Gamma Distributed at 5% Significance Level

5% A-D Critical Value       0.73d data appear Gamma Distributed at 5% Significan
K-S Test Statistic       0.16 Kolmogrov-Smirnoff Gamma GOF Test

Gamma GOF Test
A-D Test Statistic       0.56 Anderson-Darling Gamma GOF Test

   95% Student's-t UCL      13.96    95% Adjusted-CLT UCL (Chen-1995)      13.64
   95% Modified-t UCL (Johnson-1978)      13.93

MLE Mean (bias corrected)      12.13 MLE Sd (bias corrected)       4.43
Approximate Chi Square Value (0.05)    163.5

Theta hat (MLE)       1.25 Theta star (bias corrected MLE)       1.61
nu hat (MLE)    251.6 nu star (bias corrected)    194.8

Gamma Statistics
k hat (MLE)       9.67 k star (bias corrected MLE)       7.49

5% Shapiro Wilk Critical Value       0.86Data appear Lognormal at 5% Significance Level
Lilliefors Test Statistic       0.18 Lilliefors Lognormal GOF Test

Lognormal GOF Test
Shapiro Wilk Test Statistic       0.88 Shapiro Wilk Lognormal GOF Test

Assuming Gamma Distribution
oximate Gamma UCL (use when n>=50))      14.45% Adjusted Gamma UCL (use when n<50)      14.82

Adjusted Level of Significance      0.030 Adjusted Chi Square Value    159.5

Lognormal Statistics

5% Lilliefors Critical Value       0.24Data appear Lognormal at 5% Significance Level
Data appear Lognormal at 5% Significance Level
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Assuming Lognormal Distribution
   95% H-UCL      15    90% Chebyshev (MVUE) UCL      15.86

Maximum of Logged Data       2.85 SD of logged Data       0.35
Minimum of Logged Data       1.72 Mean of logged Data       2.44

   95% CLT UCL      13.82    95% Jackknife UCL      13.96
   95% Standard Bootstrap UCL      13.74    95% Bootstrap-t UCL      13.86

Nonparametric Distribution Free UCL Statistics
Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

   95% Chebyshev (MVUE) UCL      17.53  97.5% Chebyshev (MVUE) UCL      19.83
   99% Chebyshev (MVUE) UCL      24.36

Suggested UCL to Use
95% Student's-t UCL      13.96

   90% Chebyshev(Mean, Sd) UCL      15.21    95% Chebyshev(Mean, Sd) UCL      16.6
 97.5% Chebyshev(Mean, Sd) UCL      18.53    99% Chebyshev(Mean, Sd) UCL      22.33

   95% Hall's Bootstrap UCL      13.52    95% Percentile Bootstrap UCL      13.68
   95% BCA Bootstrap UCL      13.62

Magnesium

General Statistics
Total Number of Observations      13 Number of Distinct Observations      13

 highly negatively-skewed data, confidence limits (e.g., Chen, Johnson, Lognormal, and Gamma) ma
reliable.  Chen's and Johnson's methods provide adjustments for positvely skewed data sets.

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
mmendations are based upon the results of the simulation studies summarized in Singh, Singh, and 

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.
For additional insight the user may want to consult a statistician.

Coefficient of Variation       0.45 Skewness      0.012

Maximum   3300 Median   2000
SD    803.9 Std. Error of Mean    223

Number of Missing Observations       0
Minimum    623 Mean   1787

Data appear Normal at 5% Significance Level

Assuming Normal Distribution
   95% Normal UCL    95% UCLs (Adjusted for Skewness)

Lilliefors Test Statistic       0.17 Lilliefors GOF Test
5% Lilliefors Critical Value       0.24 Data appear Normal at 5% Significance Level

Normal GOF Test
Shapiro Wilk Test Statistic       0.92 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.86 Data appear Normal at 5% Significance Level

5% A-D Critical Value       0.73d data appear Gamma Distributed at 5% Significan
K-S Test Statistic       0.19 Kolmogrov-Smirnoff Gamma GOF Test

Gamma GOF Test
A-D Test Statistic       0.71 Anderson-Darling Gamma GOF Test

   95% Student's-t UCL   2184    95% Adjusted-CLT UCL (Chen-1995)   2154
   95% Modified-t UCL (Johnson-1978)   2184

Theta hat (MLE)    399.3 Theta star (bias corrected MLE)    511.5
nu hat (MLE)    116.3 nu star (bias corrected)      90.83

Gamma Statistics
k hat (MLE)       4.47 k star (bias corrected MLE)       3.49

5% K-S Critical Value       0.23d data appear Gamma Distributed at 5% Significan
Detected data appear Gamma Distributed at 5% Significance Level

Assuming Gamma Distribution
oximate Gamma UCL (use when n>=50))   2323% Adjusted Gamma UCL (use when n<50)   2414

Adjusted Level of Significance      0.030 Adjusted Chi Square Value      67.24

MLE Mean (bias corrected)   1787 MLE Sd (bias corrected)    956
Approximate Chi Square Value (0.05)      69.85

Lognormal Statistics
Minimum of Logged Data       6.43 Mean of logged Data       7.37

5% Lilliefors Critical Value       0.24Data appear Lognormal at 5% Significance Level
Data appear Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.86Data appear Lognormal at 5% Significance Level
Lilliefors Test Statistic       0.22 Lilliefors Lognormal GOF Test

Lognormal GOF Test
Shapiro Wilk Test Statistic       0.87 Shapiro Wilk Lognormal GOF Test

Assuming Lognormal Distribution

Maximum of Logged Data       8.10 SD of logged Data       0.53
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   95% Chebyshev (MVUE) UCL   3011  97.5% Chebyshev (MVUE) UCL   3530
   99% Chebyshev (MVUE) UCL   4549

   95% H-UCL   2551    90% Chebyshev (MVUE) UCL   2637

   95% Hall's Bootstrap UCL   2172    95% Percentile Bootstrap UCL   2154
   95% BCA Bootstrap UCL   2125

   95% CLT UCL   2154    95% Jackknife UCL   2184
   95% Standard Bootstrap UCL   2135    95% Bootstrap-t UCL   2187

Nonparametric Distribution Free UCL Statistics
Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
mmendations are based upon the results of the simulation studies summarized in Singh, Singh, and 

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.
For additional insight the user may want to consult a statistician.

Suggested UCL to Use
95% Student's-t UCL   2184

   90% Chebyshev(Mean, Sd) UCL   2456    95% Chebyshev(Mean, Sd) UCL   2759
 97.5% Chebyshev(Mean, Sd) UCL   3179    99% Chebyshev(Mean, Sd) UCL   4005

Minimum       2.46 Mean       7.28
Maximum      11 Median       8.38

Total Number of Observations      13 Number of Distinct Observations      13
Number of Missing Observations       0

Nickel

General Statistics

5% Lilliefors Critical Value       0.24 Data appear Normal at 5% Significance Level
Data appear Normal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.86 Data appear Normal at 5% Significance Level
Lilliefors Test Statistic       0.18 Lilliefors GOF Test

Normal GOF Test
Shapiro Wilk Test Statistic       0.91 Shapiro Wilk GOF Test

SD       3.00 Std. Error of Mean       0.83
Coefficient of Variation       0.41 Skewness     -0.453

Gamma GOF Test
A-D Test Statistic       0.65 Anderson-Darling Gamma GOF Test

5% A-D Critical Value       0.73d data appear Gamma Distributed at 5% Significan

   95% Modified-t UCL (Johnson-1978)       8.75

Assuming Normal Distribution
   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL       8.76    95% Adjusted-CLT UCL (Chen-1995)       8.54

Theta hat (MLE)       1.48 Theta star (bias corrected MLE)       1.90
nu hat (MLE)    127.6 nu star (bias corrected)      99.5

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics
k hat (MLE)       4.90 k star (bias corrected MLE)       3.82

K-S Test Statistic       0.21 Kolmogrov-Smirnoff Gamma GOF Test
5% K-S Critical Value       0.23d data appear Gamma Distributed at 5% Significan

Assuming Gamma Distribution
oximate Gamma UCL (use when n>=50))       9.35% Adjusted Gamma UCL (use when n<50)       9.69

Adjusted Level of Significance      0.030 Adjusted Chi Square Value      74.73

MLE Mean (bias corrected)       7.28 MLE Sd (bias corrected)       3.72
Approximate Chi Square Value (0.05)      77.49

Lognormal Statistics
Minimum of Logged Data       0.9 Mean of logged Data       1.88

5% Lilliefors Critical Value       0.24Data appear Lognormal at 5% Significance Level
Data appear Approximate Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.86 Data Not Lognormal at 5% Significance Level
Lilliefors Test Statistic       0.22 Lilliefors Lognormal GOF Test

Lognormal GOF Test
Shapiro Wilk Test Statistic       0.85 Shapiro Wilk Lognormal GOF Test

   95% Chebyshev (MVUE) UCL      12.15  97.5% Chebyshev (MVUE) UCL      14.21
   99% Chebyshev (MVUE) UCL      18.24

Assuming Lognormal Distribution
   95% H-UCL      10.29    90% Chebyshev (MVUE) UCL      10.67

Maximum of Logged Data       2.39 SD of logged Data       0.51

Nonparametric Distribution Free UCL Statistics
Data appear to follow a Discernible Distribution at 5% Significance Level
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   95% Hall's Bootstrap UCL       8.48    95% Percentile Bootstrap UCL       8.55
   95% BCA Bootstrap UCL       8.46

   95% CLT UCL       8.65    95% Jackknife UCL       8.76
   95% Standard Bootstrap UCL       8.59    95% Bootstrap-t UCL       8.65

Nonparametric Distribution Free UCLs

 highly negatively-skewed data, confidence limits (e.g., Chen, Johnson, Lognormal, and Gamma) ma
reliable.  Chen's and Johnson's methods provide adjustments for positvely skewed data sets.

Nitrate

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
mmendations are based upon the results of the simulation studies summarized in Singh, Singh, and 

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.
For additional insight the user may want to consult a statistician.

Suggested UCL to Use
95% Student's-t UCL       8.76

   90% Chebyshev(Mean, Sd) UCL       9.78    95% Chebyshev(Mean, Sd) UCL      10.92
 97.5% Chebyshev(Mean, Sd) UCL      12.49    99% Chebyshev(Mean, Sd) UCL      15.58

Minimum Detect       1.34 Minimum Non-Detect       1.17
Maximum Detect      10.5 Maximum Non-Detect       3.56

Number of Detects       7 Number of Non-Detects       6
Number of Distinct Detects       7 Number of Distinct Non-Detects       6

General Statistics
Total Number of Observations      13 Number of Distinct Observations      12

Mean of Logged Detects       1.06 SD of Logged Detects       0.8

Median Detects       2.04 CV Detects       0.92
Skewness Detects       1.39 Kurtosis Detects       0.33

Variance Detects      13.28 Percent Non-Detects      46.15
Mean Detects       3.94 SD Detects       3.64

Detected Data Not Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs
Mean       2.75 Standard Error of Mean       0.84

Lilliefors Test Statistic       0.38 Lilliefors GOF Test
5% Lilliefors Critical Value       0.33Detected Data Not Normal at 5% Significance Leve

Normal GOF Test on Detects Only
Shapiro Wilk Test Statistic       0.72 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.80Detected Data Not Normal at 5% Significance Leve

97.5% KM Chebyshev UCL       8.00 99% KM Chebyshev UCL      11.12

   95% KM (z) UCL       4.13    95% KM Bootstrap t UCL      10.15
90% KM Chebyshev UCL       5.27 95% KM Chebyshev UCL       6.41

SD       2.79    95% KM (BCA) UCL       4.24
95% KM (t) UCL       4.25 95% KM (Percentile Bootstrap) UCL       4.05

Detected Data Not Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only
k hat (MLE)       1.76 k star (bias corrected MLE)       1.10

K-S Test Statistic       0.36 Kolmogrov-Smirnoff GOF
5% K-S Critical Value       0.31ed Data Not Gamma Distributed at 5% Significanc

Gamma GOF Tests on Detected Observations Only
A-D Test Statistic       0.87 Anderson-Darling GOF Test

5% A-D Critical Value       0.71ed Data Not Gamma Distributed at 5% Significanc

Gamma Kaplan-Meier (KM) Statistics
k hat (KM)       0.96 nu hat (KM)      25.16

MLE Mean (bias corrected)       3.94 MLE Sd (bias corrected)       3.75

Theta hat (MLE)       2.23 Theta star (bias corrected MLE)       3.56
nu hat (MLE)      24.76 nu star (bias corrected)      15.48

ma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM e
Minimum      0.01 Mean       2.19

Gamma ROS Statistics using Imputed  Non-Detects
GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1
For such situations, GROS method tends to yield inflated values of UCLs and BTVs

Approximate Chi Square Value (25.16, α)      14.74 Adjusted Chi Square Value (25.16, β)      13.61
 Approximate KM-UCL (use when n>=50)       4.70mma Adjusted KM-UCL (use when n<50)       5.09

nu hat (MLE)       9.82 nu star (bias corrected)       8.89
MLE Mean (bias corrected)       2.19 MLE Sd (bias corrected)       3.75

k hat (MLE)       0.37 k star (bias corrected MLE)       0.34
Theta hat (MLE)       5.80 Theta star (bias corrected MLE)       6.41

Maximum      10.5 Median       1.34
SD       3.24 CV       1.47

Lognormal GOF Test on Detected Observations Only

mma Approximate UCL (use when n>=50)       5.98% Gamma Adjusted UCL (use when n<50)       6.98

Adjusted Level of Significance (β)      0.030
Approximate Chi Square Value (8.89, α)       3.26 Adjusted Chi Square Value (8.89, β)       2.79
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Shapiro Wilk Test Statistic       0.81 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.80ected Data appear Lognormal at 5% Significance L

SD in Original Scale       3.04 SD in Log Scale       0.92
% t UCL (assumes normality of ROS data)       4.02    95% Percentile Bootstrap UCL       3.85

Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects
Mean in Original Scale       2.51 Mean in Log Scale       0.46

Lilliefors Test Statistic       0.32 Lilliefors GOF Test
5% Lilliefors Critical Value       0.33ected Data appear Lognormal at 5% Significance L

KM SD (logged)       0.68    95% Critical H Value (KM-Log)       2.34
KM Standard Error of Mean (logged)       0.20

CLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distribute
KM Mean (logged)       0.70    95% H-UCL (KM -Log)       4.05

   95% BCA Bootstrap UCL       4.43    95% Bootstrap t UCL       8.96
   95% H-UCL (Log ROS)       5.03

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics
Detected Data appear Lognormal Distributed at 5% Significance Level

SD in Original Scale       2.99 SD in Log Scale       0.86
   95% t UCL (Assumes normality)       4.10    95% H-Stat UCL       4.86

DL/2 Statistics
DL/2 Normal DL/2 Log-Transformed
Mean in Original Scale       2.62 Mean in Log Scale       0.56

Perchlorate

General Statistics
Total Number of Observations      13 Number of Distinct Observations      13

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
Recommendations are based upon data size, data distribution, and skewness.

mmendations are based upon the results of the simulation studies summarized in Singh, Maichle, and 
ations results will not cover all Real World data sets; for additional insight the user may want to cons

Suggested UCL to Use
95% KM (t) UCL       4.25 95% KM (% Bootstrap) UCL       4.05

Variance Detects 1.6699E Percent Non-Detects      38.46
Mean Detects     0.001 SD Detects 4.0864E

Minimum Detect 7.8900E Minimum Non-Detect     0.002
Maximum Detect     0.002 Maximum Non-Detect     0.003

Number of Detects       8 Number of Non-Detects       5
Number of Distinct Detects       8 Number of Distinct Non-Detects       5

Normal GOF Test on Detects Only
Shapiro Wilk Test Statistic       0.94 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.81etected Data appear Normal at 5% Significance Le

Mean of Logged Detects     -6.652 SD of Logged Detects       0.30

Median Detects     0.001 CV Detects       0.30
Skewness Detects       0.74 Kurtosis Detects       0.52

SD 3.8225E    95% KM (BCA) UCL     0.001
95% KM (t) UCL     0.001 95% KM (Percentile Bootstrap) UCL     0.001

Detected Data appear Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs
Mean     0.001 Standard Error of Mean 1.4448E

Lilliefors Test Statistic       0.22 Lilliefors GOF Test
5% Lilliefors Critical Value       0.31etected Data appear Normal at 5% Significance Le

Gamma GOF Tests on Detected Observations Only
A-D Test Statistic       0.23 Anderson-Darling GOF Test

5% A-D Critical Value       0.71d data appear Gamma Distributed at 5% Significan

97.5% KM Chebyshev UCL     0.002 99% KM Chebyshev UCL     0.002

   95% KM (z) UCL     0.001    95% KM Bootstrap t UCL     0.001
90% KM Chebyshev UCL     0.001 95% KM Chebyshev UCL     0.001

Theta hat (MLE) 1.0505E Theta star (bias corrected MLE) 1.6634E
nu hat (MLE)    204.6 nu star (bias corrected)    129.2

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only
k hat (MLE)      12.79 k star (bias corrected MLE)       8.07

K-S Test Statistic       0.2 Kolmogrov-Smirnoff GOF
5% K-S Critical Value       0.29d data appear Gamma Distributed at 5% Significan

pproximate Chi Square Value (321.25, α)    280.7 Adjusted Chi Square Value (321.25, β)    275.3
 Approximate KM-UCL (use when n>=50)     0.001mma Adjusted KM-UCL (use when n<50)     0.001

Gamma Kaplan-Meier (KM) Statistics
k hat (KM)      12.36 nu hat (KM)    321.3

MLE Mean (bias corrected)     0.001 MLE Sd (bias corrected) 4.7276E
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Maximum      0.01 Median     0.001
SD     0.004 CV       0.94

ma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM e
Minimum 7.8900E Mean     0.004

Gamma ROS Statistics using Imputed  Non-Detects
GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1
For such situations, GROS method tends to yield inflated values of UCLs and BTVs

Adjusted Level of Significance (β)      0.030
Approximate Chi Square Value (24.14, α)      13.95 Adjusted Chi Square Value (24.14, β)      12.86

nu hat (MLE)      29.65 nu star (bias corrected)      24.14
MLE Mean (bias corrected)     0.004 MLE Sd (bias corrected)     0.004

k hat (MLE)       1.14 k star (bias corrected MLE)       0.92
Theta hat (MLE)     0.004 Theta star (bias corrected MLE)     0.005

Lilliefors Test Statistic       0.17 Lilliefors GOF Test
5% Lilliefors Critical Value       0.31ected Data appear Lognormal at 5% Significance L

Lognormal GOF Test on Detected Observations Only
Shapiro Wilk Test Statistic       0.97 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.81ected Data appear Lognormal at 5% Significance L

mma Approximate UCL (use when n>=50)     0.008% Gamma Adjusted UCL (use when n<50)     0.008

   95% BCA Bootstrap UCL     0.001    95% Bootstrap t UCL     0.001
   95% H-UCL (Log ROS)     0.001

SD in Original Scale 3.1322E SD in Log Scale       0.23
% t UCL (assumes normality of ROS data)     0.001    95% Percentile Bootstrap UCL     0.001

Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects
Mean in Original Scale     0.001 Mean in Log Scale     -6.652

DL/2 Statistics
DL/2 Normal DL/2 Log-Transformed
Mean in Original Scale     0.001 Mean in Log Scale     -6.638

KM SD (logged)       0.28    95% Critical H Value (KM-Log)       1.89
KM Standard Error of Mean (logged)       0.10

CLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distribute
KM Mean (logged)     -6.652    95% H-UCL (KM -Log)     0.001

Suggested UCL to Use
95% KM (t) UCL     0.001 95% KM (Percentile Bootstrap) UCL     0.001

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics
Detected Data appear Normal Distributed at 5% Significance Level

SD in Original Scale 3.4448E SD in Log Scale       0.25
   95% t UCL (Assumes normality)     0.001    95% H-Stat UCL     0.001

Number of Detects       8 Number of Non-Detects       5
Number of Distinct Detects       8 Number of Distinct Non-Detects       5

Silver

General Statistics
Total Number of Observations      13 Number of Distinct Observations      13

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
Recommendations are based upon data size, data distribution, and skewness.

mmendations are based upon the results of the simulation studies summarized in Singh, Maichle, and 
ations results will not cover all Real World data sets; for additional insight the user may want to cons

Median Detects       0.21 CV Detects       1.42
Skewness Detects       2.81 Kurtosis Detects       7.92

Variance Detects       0.30 Percent Non-Detects      38.46
Mean Detects       0.38 SD Detects       0.55

Minimum Detect       0.14 Minimum Non-Detect       0.55
Maximum Detect       1.75 Maximum Non-Detect       0.60

Lilliefors Test Statistic       0.48 Lilliefors GOF Test
5% Lilliefors Critical Value       0.31Detected Data Not Normal at 5% Significance Leve

Normal GOF Test on Detects Only
Shapiro Wilk Test Statistic       0.47 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.81Detected Data Not Normal at 5% Significance Leve

Mean of Logged Detects     -1.384 SD of Logged Detects       0.80

   95% KM (z) UCL       0.51    95% KM Bootstrap t UCL       1.92
90% KM Chebyshev UCL       0.68 95% KM Chebyshev UCL       0.85

SD       0.41 95% KM (BCA) UCL       0.56
   95% KM (t) UCL       0.53    95% KM (Percentile Bootstrap) UCL       0.54

Detected Data Not Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs
Mean       0.31 Standard Error of Mean       0.12

Gamma GOF Tests on Detected Observations Only

97.5% KM Chebyshev UCL       1.08 99% KM Chebyshev UCL       1.54
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K-S Test Statistic       0.47 Kolmogrov-Smirnoff GOF
5% K-S Critical Value       0.3 ed Data Not Gamma Distributed at 5% Significanc

A-D Test Statistic       1.78 Anderson-Darling GOF Test
5% A-D Critical Value       0.73ed Data Not Gamma Distributed at 5% Significanc

MLE Mean (bias corrected)       0.38 MLE Sd (bias corrected)       0.41

Theta hat (MLE)       0.3 Theta star (bias corrected MLE)       0.43
nu hat (MLE)      20.64 nu star (bias corrected)      14.23

Detected Data Not Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only
k hat (MLE)       1.29 k star (bias corrected MLE)       0.88

Gamma ROS Statistics using Imputed  Non-Detects
GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1
For such situations, GROS method tends to yield inflated values of UCLs and BTVs

Approximate Chi Square Value (14.65, α)       7.02 Adjusted Chi Square Value (14.65, β)       6.28
 Approximate KM-UCL (use when n>=50)       0.65mma Adjusted KM-UCL (use when n<50)       0.72

Gamma Kaplan-Meier (KM) Statistics
k hat (KM)       0.56 nu hat (KM)      14.65

k hat (MLE)       1.70 k star (bias corrected MLE)       1.36
Theta hat (MLE)       0.18 Theta star (bias corrected MLE)       0.22

Maximum       1.75 Median       0.19
SD       0.43 CV       1.38

ma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM e
Minimum       0.14 Mean       0.31

mma Approximate UCL (use when n>=50)       0.48% Gamma Adjusted UCL (use when n<50)       0.51

Adjusted Level of Significance (β)      0.030
Approximate Chi Square Value (35.42, α)      22.8 Adjusted Chi Square Value (35.42, β)      21.37

nu hat (MLE)      44.31 nu star (bias corrected)      35.42
MLE Mean (bias corrected)       0.31 MLE Sd (bias corrected)       0.26

Detected Data Not Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects
Mean in Original Scale       0.32 Mean in Log Scale     -1.442

Lilliefors Test Statistic       0.42 Lilliefors GOF Test
5% Lilliefors Critical Value       0.31etected Data Not Lognormal at 5% Significance Le

Lognormal GOF Test on Detected Observations Only
Shapiro Wilk Test Statistic       0.62 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.81etected Data Not Lognormal at 5% Significance Le

DL/2 Statistics
DL/2 Normal DL/2 Log-Transformed
Mean in Original Scale       0.35 Mean in Log Scale     -1.327

   95% BCA Bootstrap UCL       0.67    95% Bootstrap t UCL       2.79
   95% H-UCL (Log ROS)       0.42

SD in Original Scale       0.43 SD in Log Scale       0.61
% t UCL (assumes normality of ROS data)       0.53    95% Percentile Bootstrap UCL       0.55

Suggested UCL to Use
95% KM (BCA) UCL       0.56

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics
Data do not follow a Discernible Distribution at 5% Significance Level

SD in Original Scale       0.42 SD in Log Scale       0.61
   95% t UCL (Assumes normality)       0.56    95% H-Stat UCL       0.48

Total Number of Observations      13 Number of Distinct Observations      13
Number of Missing Observations       0

Uranium-238

General Statistics

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
Recommendations are based upon data size, data distribution, and skewness.

mmendations are based upon the results of the simulation studies summarized in Singh, Maichle, and 
ations results will not cover all Real World data sets; for additional insight the user may want to cons

Normal GOF Test
Shapiro Wilk Test Statistic       0.89 Shapiro Wilk GOF Test

SD       0.5 Std. Error of Mean       0.13
Coefficient of Variation       0.31 Skewness       1.14

Minimum       0.95 Mean       1.57
Maximum       2.69 Median       1.39

5% Lilliefors Critical Value       0.24 Data appear Normal at 5% Significance Level
Data appear Normal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.86 Data appear Normal at 5% Significance Level
Lilliefors Test Statistic       0.18 Lilliefors GOF Test



1578
1579
1580
1581
1582
1583
1584
1585
1586
1587
1588
1589
1590
1591
1592
1593
1594
1595
1596
1597
1598
1599
1600
1601
1602
1603
1604
1605
1606
1607
1608
1609
1610
1611
1612
1613
1614
1615
1616
1617
1618
1619
1620
1621
1622
1623
1624
1625
1626
1627
1628
1629
1630
1631
1632
1633
1634
1635
1636
1637
1638
1639
1640
1641
1642
1643
1644
1645
1646
1647
1648
1649
1650
1651
1652
1653
1654
1655
1656
1657
1658
1659
1660

A B C D E F G H I J K L
Assuming Normal Distribution

   95% Normal UCL    95% UCLs (Adjusted for Skewness)
   95% Student's-t UCL       1.82    95% Adjusted-CLT UCL (Chen-1995)       1.84

K-S Test Statistic       0.16 Kolmogrov-Smirnoff Gamma GOF Test
5% K-S Critical Value       0.23d data appear Gamma Distributed at 5% Significan

Gamma GOF Test
A-D Test Statistic       0.34 Anderson-Darling Gamma GOF Test

5% A-D Critical Value       0.73d data appear Gamma Distributed at 5% Significan

   95% Modified-t UCL (Johnson-1978)       1.82

MLE Mean (bias corrected)       1.57 MLE Sd (bias corrected)       0.51
Approximate Chi Square Value (0.05)    205.8

Theta hat (MLE)       0.13 Theta star (bias corrected MLE)       0.17
nu hat (MLE)    311.1 nu star (bias corrected)    240.7

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics
k hat (MLE)      11.97 k star (bias corrected MLE)       9.25

5% Shapiro Wilk Critical Value       0.86Data appear Lognormal at 5% Significance Level
Lilliefors Test Statistic       0.14 Lilliefors Lognormal GOF Test

Lognormal GOF Test
Shapiro Wilk Test Statistic       0.96 Shapiro Wilk Lognormal GOF Test

Assuming Gamma Distribution
oximate Gamma UCL (use when n>=50))       1.84% Adjusted Gamma UCL (use when n<50)       1.88

Adjusted Level of Significance      0.030 Adjusted Chi Square Value    201.2

Assuming Lognormal Distribution
   95% H-UCL       1.85    90% Chebyshev (MVUE) UCL       1.96

Maximum of Logged Data       0.99 SD of logged Data       0.29

Lognormal Statistics
Minimum of Logged Data    -0.046 Mean of logged Data       0.41

5% Lilliefors Critical Value       0.24Data appear Lognormal at 5% Significance Level
Data appear Lognormal at 5% Significance Level

   95% CLT UCL       1.80    95% Jackknife UCL       1.82
   95% Standard Bootstrap UCL       1.79    95% Bootstrap-t UCL       1.94

Nonparametric Distribution Free UCL Statistics
Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

   95% Chebyshev (MVUE) UCL       2.14  97.5% Chebyshev (MVUE) UCL       2.38
   99% Chebyshev (MVUE) UCL       2.87

Suggested UCL to Use
95% Student's-t UCL       1.82

   90% Chebyshev(Mean, Sd) UCL       1.98    95% Chebyshev(Mean, Sd) UCL       2.17
 97.5% Chebyshev(Mean, Sd) UCL       2.43    99% Chebyshev(Mean, Sd) UCL       2.95

   95% Hall's Bootstrap UCL       2.07    95% Percentile Bootstrap UCL       1.80
   95% BCA Bootstrap UCL       1.84

Total Number of Observations      13 Number of Distinct Observations      13
Number of Missing Observations       0

Vanadium

General Statistics

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
mmendations are based upon the results of the simulation studies summarized in Singh, Singh, and 

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.
For additional insight the user may want to consult a statistician.

Normal GOF Test
Shapiro Wilk Test Statistic       0.87 Shapiro Wilk GOF Test

SD       7.67 Std. Error of Mean       2.13
Coefficient of Variation       0.39 Skewness     -0.662

Minimum       6.23 Mean      19.27
Maximum      28.6 Median      20.9

Assuming Normal Distribution
   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL      23.06    95% Adjusted-CLT UCL (Chen-1995)      22.35

5% Lilliefors Critical Value       0.24 Data Not Normal at 5% Significance Level
Data appear Approximate Normal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.86 Data appear Normal at 5% Significance Level
Lilliefors Test Statistic       0.25 Lilliefors GOF Test

Gamma GOF Test
A-D Test Statistic       1.00 Anderson-Darling Gamma GOF Test

   95% Modified-t UCL (Johnson-1978)      23
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K-S Test Statistic       0.30 Kolmogrov-Smirnoff Gamma GOF Test
5% K-S Critical Value       0.23ata Not Gamma Distributed at 5% Significance Lev

5% A-D Critical Value       0.73ata Not Gamma Distributed at 5% Significance Lev

MLE Mean (bias corrected)      19.27 MLE Sd (bias corrected)       9.68
Approximate Chi Square Value (0.05)      80.56

Theta hat (MLE)       3.79 Theta star (bias corrected MLE)       4.86
nu hat (MLE)    132.1 nu star (bias corrected)    103

Data Not Gamma Distributed at 5% Significance Level

Gamma Statistics
k hat (MLE)       5.08 k star (bias corrected MLE)       3.96

5% Shapiro Wilk Critical Value       0.86 Data Not Lognormal at 5% Significance Level
Lilliefors Test Statistic       0.31 Lilliefors Lognormal GOF Test

Lognormal GOF Test
Shapiro Wilk Test Statistic       0.82 Shapiro Wilk Lognormal GOF Test

Assuming Gamma Distribution
oximate Gamma UCL (use when n>=50))      24.63% Adjusted Gamma UCL (use when n<50)      25.52

Adjusted Level of Significance      0.030 Adjusted Chi Square Value      77.74

Assuming Lognormal Distribution
   95% H-UCL      27.09    90% Chebyshev (MVUE) UCL      28.15

Maximum of Logged Data       3.35 SD of logged Data       0.51

Lognormal Statistics
Minimum of Logged Data       1.82 Mean of logged Data       2.85

5% Lilliefors Critical Value       0.24 Data Not Lognormal at 5% Significance Level
Data Not Lognormal at 5% Significance Level

   95% CLT UCL      22.77    95% Jackknife UCL      23.06
   95% Standard Bootstrap UCL      22.6    95% Bootstrap-t UCL      22.58

Nonparametric Distribution Free UCL Statistics
Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

   95% Chebyshev (MVUE) UCL      32.02  97.5% Chebyshev (MVUE) UCL      37.39
   99% Chebyshev (MVUE) UCL      47.93

Suggested UCL to Use
95% Student's-t UCL      23.06

   90% Chebyshev(Mean, Sd) UCL      25.66    95% Chebyshev(Mean, Sd) UCL      28.55
 97.5% Chebyshev(Mean, Sd) UCL      32.57    99% Chebyshev(Mean, Sd) UCL      40.46

   95% Hall's Bootstrap UCL      22.22    95% Percentile Bootstrap UCL      22.48
   95% BCA Bootstrap UCL      22.25

Zinc

General Statistics
Total Number of Observations      13 Number of Distinct Observations      12

 highly negatively-skewed data, confidence limits (e.g., Chen, Johnson, Lognormal, and Gamma) ma
reliable.  Chen's and Johnson's methods provide adjustments for positvely skewed data sets.

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
mmendations are based upon the results of the simulation studies summarized in Singh, Singh, and 

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.
For additional insight the user may want to consult a statistician.

Coefficient of Variation       0.35 Skewness     -0.133

Maximum      62.9 Median      44.1
SD      14.26 Std. Error of Mean       3.95

Number of Missing Observations       0
Minimum      17.7 Mean      40.24

Data appear Normal at 5% Significance Level

Assuming Normal Distribution
   95% Normal UCL    95% UCLs (Adjusted for Skewness)

Lilliefors Test Statistic       0.14 Lilliefors GOF Test
5% Lilliefors Critical Value       0.24 Data appear Normal at 5% Significance Level

Normal GOF Test
Shapiro Wilk Test Statistic       0.94 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.86 Data appear Normal at 5% Significance Level

5% A-D Critical Value       0.73d data appear Gamma Distributed at 5% Significan
K-S Test Statistic       0.18 Kolmogrov-Smirnoff Gamma GOF Test

Gamma GOF Test
A-D Test Statistic       0.44 Anderson-Darling Gamma GOF Test

   95% Student's-t UCL      47.29    95% Adjusted-CLT UCL (Chen-1995)      46.59
   95% Modified-t UCL (Johnson-1978)      47.26

5% K-S Critical Value       0.23d data appear Gamma Distributed at 5% Significan
Detected data appear Gamma Distributed at 5% Significance Level
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Theta hat (MLE)       5.39 Theta star (bias corrected MLE)       6.95
nu hat (MLE)    193.9 nu star (bias corrected)    150.5

Gamma Statistics
k hat (MLE)       7.45 k star (bias corrected MLE)       5.78

Assuming Gamma Distribution
oximate Gamma UCL (use when n>=50))      49.18% Adjusted Gamma UCL (use when n<50)      50.63

Adjusted Level of Significance      0.030 Adjusted Chi Square Value    119.6

MLE Mean (bias corrected)      40.24 MLE Sd (bias corrected)      16.73
Approximate Chi Square Value (0.05)    123.1

Lognormal Statistics
Minimum of Logged Data       2.87 Mean of logged Data       3.62

5% Lilliefors Critical Value       0.24Data appear Lognormal at 5% Significance Level
Data appear Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.86Data appear Lognormal at 5% Significance Level
Lilliefors Test Statistic       0.19 Lilliefors Lognormal GOF Test

Lognormal GOF Test
Shapiro Wilk Test Statistic       0.90 Shapiro Wilk Lognormal GOF Test

   95% Chebyshev (MVUE) UCL      60.67  97.5% Chebyshev (MVUE) UCL      69.4
   99% Chebyshev (MVUE) UCL      86.54

Assuming Lognormal Distribution
   95% H-UCL      51.56    90% Chebyshev (MVUE) UCL      54.39

Maximum of Logged Data       4.14 SD of logged Data       0.40

   95% Hall's Bootstrap UCL      46.47    95% Percentile Bootstrap UCL      46.46
   95% BCA Bootstrap UCL      46.11

   95% CLT UCL      46.75    95% Jackknife UCL      47.29
   95% Standard Bootstrap UCL      46.42    95% Bootstrap-t UCL      46.84

Nonparametric Distribution Free UCL Statistics
Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

 highly negatively-skewed data, confidence limits (e.g., Chen, Johnson, Lognormal, and Gamma) ma
reliable.  Chen's and Johnson's methods provide adjustments for positvely skewed data sets.

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
mmendations are based upon the results of the simulation studies summarized in Singh, Singh, and 

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.
For additional insight the user may want to consult a statistician.

Suggested UCL to Use
95% Student's-t UCL      47.29

   90% Chebyshev(Mean, Sd) UCL      52.11    95% Chebyshev(Mean, Sd) UCL      57.48
 97.5% Chebyshev(Mean, Sd) UCL      64.94    99% Chebyshev(Mean, Sd) UCL      79.6
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Suggested UCL to Use
95% Adjusted Gamma UCL   7864

   95% BCA Bootstrap UCL   7580
   90% Chebyshev(Mean, Sd) UCL   8438    95% Chebyshev(Mean, Sd) UCL   9412

 97.5% Chebyshev(Mean, Sd) UCL  10764    99% Chebyshev(Mean, Sd) UCL  13421

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
mmendations are based upon the results of the simulation studies summarized in Singh, Singh, and 

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

Nonparametric Distribution Free UCLs

   95% Chebyshev (MVUE) UCL   9946  97.5% Chebyshev (MVUE) UCL  11504
   99% Chebyshev (MVUE) UCL

   95% CLT UCL   7466    95% Jackknife UCL   7512
   95% Standard Bootstrap UCL   7455    95% Bootstrap-t UCL   7569

   95% Hall's Bootstrap UCL   7559    95% Percentile Bootstrap UCL   7496

Lognormal Statistics
Minimum of Logged Data       7.33 Mean of logged Data       8.56

 14565

Assuming Lognormal Distribution
   95% H-UCL   8298    90% Chebyshev (MVUE) UCL   8823

Nonparametric Distribution Free UCL Statistics
Data appear to follow a Discernible Distribution at 5% Significance Level

Lilliefors Lognormal GOF Test

Lognormal GOF Test
Shapiro Wilk Test Statistic       0.93 Shapiro Wilk Lognormal GOF Test

5% Lilliefors Critical Value       0.17Data appear Lognormal at 5% Significance Level
Data appear Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.92Data appear Lognormal at 5% Significance Level
Lilliefors Test Statistic       0.14

Maximum of Logged Data       9.48 SD of logged Data       0.62

nu hat (MLE)    154.7 nu star (bias corrected)    138.2
MLE Mean (bias corrected)   6287 MLE Sd (bias corrected)   3857

Approximate Chi Square Value (0.05)    112

Assuming Gamma Distribution
roximate Gamma UCL (use when n>=50)   7755% Adjusted Gamma UCL (use when n<50)   7864

Adjusted Level of Significance      0.039 Adjusted Chi Square Value    110.5

5% A-D Critical Value       0.75d data appear Gamma Distributed at 5% Significan
K-S Test Statistic       0.15 Kolmogrov-Smirnoff Gamma GOF Test

Gamma Statistics
k hat (MLE)       2.97 k star (bias corrected MLE)       2.65

5% K-S Critical Value       0.17d data appear Gamma Distributed at 5% Significan
Detected data appear Gamma Distributed at 5% Significance Level

Theta hat (MLE)   2113 Theta star (bias corrected MLE)   2366

Lilliefors Test Statistic       0.17 Lilliefors GOF Test
5% Lilliefors Critical Value       0.17 Data Not Normal at 5% Significance Level

   95% Modified-t UCL (Johnson-1978)   7524

Data Not Normal at 5% Significance Level

Assuming Normal Distribution
   95% Normal UCL    95% UCLs (Adjusted for Skewness)

Gamma GOF Test
A-D Test Statistic       0.68 Anderson-Darling Gamma GOF Test

   95% Student's-t UCL   7512    95% Adjusted-CLT UCL (Chen-1995)   7546

Coefficient of Variation       0.58 Skewness       0.53

Maximum  13200 Median   5280
SD

Normal GOF Test
Shapiro Wilk Test Statistic       0.89 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.92 Data Not Normal at 5% Significance Level

  6287

General Statistics
Total Number of Observations      26 Number of Distinct Observations      26

  3656 Std. Error of Mean    717

Number of Missing Observations       0
Minimum   1530 Mean

95%

UCL Statistics for Data Sets with Non-Detects

User Selected Options
e/Time of Computation   2/5/2015 8:48:01 AM

 f Bootstrap Operations   2000

Aluminum

From File   ProUCLinput_11-005(b)_0-10.xls
Full Precision   OFF

Confidence Coefficient   
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KM SD (logged)       0.80    95% Critical H Value (KM-Log)       2.27
KM Standard Error of Mean (logged)       0.16

% t UCL (assumes normality of ROS data)       1.77    95% Percentile Bootstrap UCL       1.75
   95% BCA Bootstrap UCL       1.78    95% Bootstrap t UCL       1.78

   95% H-UCL (Log ROS)       2.12

CLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distribute
KM Mean (logged)      0.057    95% H-UCL (KM -Log)       2.11

Lilliefors Test Statistic       0.22 Lilliefors GOF Test
5% Lilliefors Critical Value       0.20etected Data Not Lognormal at 5% Significance Le

Detected Data appear Approximate Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects
Mean in Original Scale       1.42 Mean in Log Scale      0.072

SD in Original Scale       1.02 SD in Log Scale       0.79

mma Approximate UCL (use when n>=50)       1.94% Gamma Adjusted UCL (use when n<50)       1.98

Adjusted Level of Significance (β)      0.039
Approximate Chi Square Value (63.41, α)

Lognormal GOF Test on Detected Observations Only
Shapiro Wilk Test Statistic       0.91 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.90ected Data appear Lognormal at 5% Significance L

SD       1.04 CV       0.73

      1.28

k hat (MLE)       1.34 k star (bias corrected MLE)       1.21
Theta hat (MLE)       1.04 Theta star (bias corrected MLE)       1.16

     46.09 Adjusted Chi Square Value (63.41, β)      45.11

nu hat (MLE)      70.17 nu star (bias corrected)      63.41
MLE Mean (bias corrected)       1.41 MLE Sd (bias corrected)

 Approximate KM-UCL (use when n>=50)       1.82mma Adjusted KM-UCL (use when n<50)       1.85

ma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM e
Minimum      0.01 Mean       1.41

Gamma ROS Statistics using Imputed  Non-Detects
GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1
For such situations, GROS method tends to yield inflated values of UCLs and BTVs

Maximum       3.75 Median       0.91

nu hat (MLE)    103.6 nu star (bias corrected)      88.61

Gamma Kaplan-Meier (KM) Statistics
k hat (KM)       1.97 nu hat (KM)    102.7

MLE Mean (bias corrected)       1.77 MLE Sd (bias corrected)       1.16

pproximate Chi Square Value (102.66, α)      80.28 Adjusted Chi Square Value (102.66, β)      78.97

K-S Test Statistic       0.21 Kolmogrov-Smirnoff GOF
5% K-S Critical Value       0.2 ed Data Not Gamma Distributed at 5% Significanc

Detected data follow Appr. Gamma Distribution at 5% Significance Level

Gamma Statistics on Detected Data Only
k hat (MLE)       2.72 k star (bias corrected MLE)       2.33

Theta hat (MLE)       0.65 Theta star (bias corrected MLE)       0.76

97.5% KM Chebyshev UCL       2.70 99% KM Chebyshev UCL       3.46

   95% KM (z) UCL       1.76    95% KM Bootstrap t UCL       1.80
90% KM Chebyshev UCL

Gamma GOF Tests on Detected Observations Only
A-D Test Statistic       0.66 Anderson-Darling GOF Test

5% A-D Critical Value       0.74d data appear Gamma Distributed at 5% Significan

Lilliefors Test Statistic       0.16 Lilliefors GOF Test
5% Lilliefors Critical Value       0.20etected Data appear Normal at 5% Significance Le

      1.77

Detected Data appear Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs
Mean       1.42 Standard Error of Mean       0.20

      2.04 95% KM Chebyshev UCL       2.32

SD       1.01    95% KM (BCA) UCL       1.78
95% KM (t) UCL       1.77 95% KM (Percentile Bootstrap) UCL

Mean of Logged Detects       0.38 SD of Logged Detects       0.69

Median Detects       2.09 CV Detects       0.56
Skewness Detects

Normal GOF Test on Detects Only
Shapiro Wilk Test Statistic       0.93 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.90etected Data appear Normal at 5% Significance Le

Number of Distinct Detects      19 Number of Distinct Non-Detects       7

      0.99

Minimum Detect       0.36 Minimum Non-Detect       0.31
Maximum Detect       3.75 Maximum Non-Detect       1.11

      0.16 Kurtosis Detects     -1.013

Variance Detects       0.99 Percent Non-Detects      26.92
Mean Detects       1.77 SD Detects

For additional insight the user may want to consult a statistician.

Arsenic

General Statistics
Total Number of Observations      26 Number of Distinct Observations      26

Number of Detects      19 Number of Non-Detects       7
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Nonparametric Distribution Free UCLs

   95% Chebyshev (MVUE) UCL    235.8  97.5% Chebyshev (MVUE) UCL    286.3
   99% Chebyshev (MVUE) UCL

   95% CLT UCL    147.8    95% Jackknife UCL    149.1
   95% Standard Bootstrap UCL    147.1    95% Bootstrap-t UCL    159.8

   95% Hall's Bootstrap UCL    160.5    95% Percentile Bootstrap UCL    148.5

Lognormal Statistics
Minimum of Logged Data       2.34 Mean of logged Data       4.30

   385.4

Assuming Lognormal Distribution
   95% H-UCL    203    90% Chebyshev (MVUE) UCL    199.5

Nonparametric Distribution Free UCL Statistics
Data appear to follow a Discernible Distribution at 5% Significance Level

Lilliefors Lognormal GOF Test

Lognormal GOF Test
Shapiro Wilk Test Statistic       0.96 Shapiro Wilk Lognormal GOF Test

5% Lilliefors Critical Value       0.17Data appear Lognormal at 5% Significance Level
Data appear Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.92Data appear Lognormal at 5% Significance Level
Lilliefors Test Statistic       0.13

Maximum of Logged Data       5.98 SD of logged Data       1.00

nu hat (MLE)      67.65 nu star (bias corrected)      61.18
MLE Mean (bias corrected)    114.1 MLE Sd (bias corrected)    105.2

Approximate Chi Square Value (0.05)      44.19

Assuming Gamma Distribution
roximate Gamma UCL (use when n>=50)    158 % Adjusted Gamma UCL (use when n<50)    161.4

Adjusted Level of Significance      0.039 Adjusted Chi Square Value      43.23

K-S Test Statistic       0.12 Kolmogrov-Smirnoff Gamma GOF Test
5% K-S Critical Value       0.17d data appear Gamma Distributed at 5% Significan

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics
k hat (MLE)       1.30 k star (bias corrected MLE)       1.17

Theta hat (MLE)      87.7 Theta star (bias corrected MLE)      96.97

   95% Modified-t UCL (Johnson-1978)    150.1

Assuming Normal Distribution
   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL    149.1

Gamma GOF Test
A-D Test Statistic       0.41 Anderson-Darling Gamma GOF Test

5% A-D Critical Value       0.76d data appear Gamma Distributed at 5% Significan

Normal GOF Test
Shapiro Wilk Test Statistic       0.82 Shapiro Wilk GOF Test

SD    104.6 Std. Error of Mean      20.52
Coefficient of Variation

5% Shapiro Wilk Critical Value       0.92 Data Not Normal at 5% Significance Level
Lilliefors Test Statistic       0.18 Lilliefors GOF Test

   95% Adjusted-CLT UCL (Chen-1995)    154

5% Lilliefors Critical Value       0.17 Data Not Normal at 5% Significance Level
Data Not Normal at 5% Significance Level

General Statistics

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
Recommendations are based upon data size, data distribution, and skewness.

mmendations are based upon the results of the simulation studies summarized in Singh, Maichle, and 
ations results will not cover all Real World data sets; for additional insight the user may want to cons

     88.8

Total Number of Observations      26 Number of Distinct Observations      26
Number of Missing Observations       0

      0.91 Skewness       1.44

Minimum      10.4 Mean    114.1
Maximum    398 Median

   95% t UCL (Assumes normality)       1.75    95% H-Stat UCL       2.30

Suggested UCL to Use
95% KM (t) UCL       1.77 95% KM (Percentile Bootstrap) UCL       1.77

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics
Detected Data appear Normal Distributed at 5% Significance Level

Barium

DL/2 Statistics
DL/2 Normal DL/2 Log-Transformed
Mean in Original Scale       1.4 Mean in Log Scale   -0.004

SD in Original Scale       1.05 SD in Log Scale       0.90
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Suggested UCL to Use
95% Chebyshev (Mean, Sd) UCL   4421

   95% CLT UCL   3054    95% Jackknife UCL   3086
   95% Standard Bootstrap UCL   3031    95% Bootstrap-t UCL   4514

   95% Hall's Bootstrap UCL   6233    95% Percentile Bootstrap UCL   3073
   95% BCA Bootstrap UCL   3657

   90% Chebyshev(Mean, Sd) UCL   3737    95% Chebyshev(Mean, Sd) UCL   4421
 97.5% Chebyshev(Mean, Sd) UCL   5371    99% Chebyshev(Mean, Sd) UCL   7236

  4873

Assuming Lognormal Distribution
   95% H-UCL   2750    90% Chebyshev (MVUE) UCL   2918

Nonparametric Distribution Free UCL Statistics
Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

   95% Chebyshev (MVUE) UCL   3300  97.5% Chebyshev (MVUE) UCL   3831
   99% Chebyshev (MVUE) UCL

5% Lilliefors Critical Value       0.17Data appear Lognormal at 5% Significance Level
Data appear Approximate Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.92 Data Not Lognormal at 5% Significance Level
Lilliefors Test Statistic       0.13

Maximum of Logged Data       9.55 SD of logged Data       0.64

Lognormal Statistics
Minimum of Logged Data       6.50 Mean of logged Data       7.43

Approximate Chi Square Value (0.05)      71.87

Assuming Gamma Distribution
oximate Gamma UCL (use when n>=50))   2884% Adjusted Gamma UCL (use when n<50)   2935

Adjusted Level of Significance      0.039 Adjusted Chi Square Value      70.64

Lilliefors Lognormal GOF Test

Lognormal GOF Test
Shapiro Wilk Test Statistic       0.90 Shapiro Wilk Lognormal GOF Test

Data Not Gamma Distributed at 5% Significance Level

Gamma Statistics
k hat (MLE)       1.99 k star (bias corrected MLE)       1.79

Theta hat (MLE)   1116 Theta star (bias corrected MLE)   1243
nu hat (MLE)    103.8 nu star (bias corrected)      93.12

MLE Mean (bias corrected)   2226 MLE Sd (bias corrected)   1663

Assuming Normal Distribution
   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL   3086

Gamma GOF Test
A-D Test Statistic       1.40 Anderson-Darling Gamma GOF Test

5% A-D Critical Value       0.75ata Not Gamma Distributed at 5% Significance Lev
K-S Test Statistic       0.19 Kolmogrov-Smirnoff Gamma GOF Test

5% K-S Critical Value       0.17ata Not Gamma Distributed at 5% Significance Lev

5% Shapiro Wilk Critical Value       0.92 Data Not Normal at 5% Significance Level
Lilliefors Test Statistic       0.28 Lilliefors GOF Test

   95% Adjusted-CLT UCL (Chen-1995)   3502

5% Lilliefors Critical Value       0.17 Data Not Normal at 5% Significance Level
Data Not Normal at 5% Significance Level

   95% Modified-t UCL (Johnson-1978)   3156

      1.15 Skewness       4.24

Minimum    667 Mean   2226
Maximum  14100 Median

Normal GOF Test
Shapiro Wilk Test Statistic       0.49 Shapiro Wilk GOF Test

SD   2568 Std. Error of Mean    503.5
Coefficient of Variation

Calcium

General Statistics

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
mmendations are based upon the results of the simulation studies summarized in Singh, Singh, and 

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.
For additional insight the user may want to consult a statistician.

  1710

Total Number of Observations      26 Number of Distinct Observations      26
Number of Missing Observations       0

   95% BCA Bootstrap UCL    151.3
   90% Chebyshev(Mean, Sd) UCL    175.7    95% Chebyshev(Mean, Sd) UCL    203.5

 97.5% Chebyshev(Mean, Sd) UCL    242.2    99% Chebyshev(Mean, Sd) UCL    318.3

Suggested UCL to Use
95% Adjusted Gamma UCL    161.4
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CLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distribute

SD in Original Scale      76.48 SD in Log Scale       1.92
% t UCL (assumes normality of ROS data)      59.9    95% Percentile Bootstrap UCL      61.28

   95% BCA Bootstrap UCL      71.75    95% Bootstrap t UCL      95.12
   95% H-UCL (Log ROS)    141.5

Lognormal GOF Test on Detected Observations Only
Shapiro Wilk Test Statistic       0.91 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.84ected Data appear Lognormal at 5% Significance L
Lilliefors Test Statistic       0.18 Lilliefors GOF Test

5% Lilliefors Critical Value       0.28ected Data appear Lognormal at 5% Significance L
Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects
Mean in Original Scale      34.28 Mean in Log Scale       1.61

      3.05 Adjusted Chi Square Value (8.54, β)       2.84

nu hat (MLE)       8.15 nu star (bias corrected)       8.54
MLE Mean (bias corrected)      33.51 MLE Sd (bias corrected)

mma Approximate UCL (use when n>=50)      93.77% Gamma Adjusted UCL (use when n<50)    100.8

Adjusted Level of Significance (β)      0.039
Approximate Chi Square Value (8.54, α)

Maximum    321 Median      0.01
SD      76.82 CV       2.29

     82.68

k hat (MLE)       0.15 k star (bias corrected MLE)       0.16
Theta hat (MLE)    213.8 Theta star (bias corrected MLE)    204

Approximate Chi Square Value (11.56, α)       4.93 Adjusted Chi Square Value (11.56, β)       4.65
 Approximate KM-UCL (use when n>=50)      82.33mma Adjusted KM-UCL (use when n<50)      87.36

ma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM e
Minimum      0.01 Mean      33.51

Gamma ROS Statistics using Imputed  Non-Detects
GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1
For such situations, GROS method tends to yield inflated values of UCLs and BTVs

Theta hat (MLE)      95.08 Theta star (bias corrected MLE)    123
nu hat (MLE)      18.33 nu star (bias corrected)      14.16

Gamma Kaplan-Meier (KM) Statistics
k hat (KM)       0.22 nu hat (KM)      11.56

MLE Mean (bias corrected)      87.12 MLE Sd (bias corrected)    103.5

Gamma GOF Tests on Detected Observations Only
A-D Test Statistic       0.65 Anderson-Darling GOF Test

5% A-D Critical Value       0.75d data appear Gamma Distributed at 5% Significan
K-S Test Statistic       0.24 Kolmogrov-Smirnoff GOF

5% K-S Critical Value       0.27d data appear Gamma Distributed at 5% Significan
Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only
k hat (MLE)       0.91 k star (bias corrected MLE)       0.70

     81.45 95% KM Chebyshev UCL    102.4

SD      74.6    95% KM (BCA) UCL      62.85
95% KM (t) UCL      61.52 95% KM (Percentile Bootstrap) UCL

97.5% KM Chebyshev UCL    131.5 99% KM Chebyshev UCL    188.6

   95% KM (z) UCL      60.54    95% KM Bootstrap t UCL      95.46
90% KM Chebyshev UCL

Normal GOF Test on Detects Only
Shapiro Wilk Test Statistic       0.75 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.84Detected Data Not Normal at 5% Significance Leve
Lilliefors Test Statistic       0.28 Lilliefors GOF Test

5% Lilliefors Critical Value       0.28Detected Data Not Normal at 5% Significance Leve

     61.74

Detected Data Not Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs
Mean      35.18 Standard Error of Mean      15.42

      1.56 Kurtosis Detects       1.57

Variance Detects  11205 Percent Non-Detects      61.54
Mean Detects      87.12 SD Detects

Mean of Logged Detects       3.83 SD of Logged Detects       1.17

Median Detects      31.35 CV Detects       1.21
Skewness Detects

Number of Detects      10 Number of Non-Detects      16
Number of Distinct Detects      10 Number of Distinct Non-Detects      16

   105.9

Minimum Detect      10.9 Minimum Non-Detect       2.6
Maximum Detect    321 Maximum Non-Detect      17

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
mmendations are based upon the results of the simulation studies summarized in Singh, Singh, and 

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.
For additional insight the user may want to consult a statistician.

Chloride

General Statistics
Total Number of Observations      26 Number of Distinct Observations      26
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   95% Chebyshev (MVUE) UCL      14.08  97.5% Chebyshev (MVUE) UCL      15.86
   99% Chebyshev (MVUE) UCL

Lognormal Statistics
Minimum of Logged Data       1.28 Mean of logged Data       2.19

     19.36

Assuming Lognormal Distribution
   95% H-UCL      11.99    90% Chebyshev (MVUE) UCL      12.79

Nonparametric Distribution Free UCL Statistics
Data appear to follow a Discernible Distribution at 5% Significance Level

Lilliefors Lognormal GOF Test

Lognormal GOF Test
Shapiro Wilk Test Statistic       0.94 Shapiro Wilk Lognormal GOF Test

5% Lilliefors Critical Value       0.17Data appear Lognormal at 5% Significance Level
Data appear Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.92Data appear Lognormal at 5% Significance Level
Lilliefors Test Statistic       0.15

Maximum of Logged Data       3.02 SD of logged Data       0.46

MLE Mean (bias corrected)       9.92 MLE Sd (bias corrected)       4.65
Approximate Chi Square Value (0.05)    201.8

Assuming Gamma Distribution
roximate Gamma UCL (use when n>=50)      11.63% Adjusted Gamma UCL (use when n<50)      11.75

Adjusted Level of Significance      0.039 Adjusted Chi Square Value    199.7

k hat (MLE)       5.11 k star (bias corrected MLE)       4.54

5% K-S Critical Value       0.17d data appear Gamma Distributed at 5% Significan
Detected data appear Gamma Distributed at 5% Significance Level

Theta hat (MLE)       1.94 Theta star (bias corrected MLE)       2.18
nu hat (MLE)    265.7 nu star (bias corrected)    236.4

Gamma GOF Test
A-D Test Statistic       0.59 Anderson-Darling Gamma GOF Test

   95% Student's-t UCL      11.46    95% Adjusted-CLT UCL (Chen-1995)      11.58

5% A-D Critical Value       0.74d data appear Gamma Distributed at 5% Significan
K-S Test Statistic       0.14 Kolmogrov-Smirnoff Gamma GOF Test

Gamma Statistics

Normal GOF Test
Shapiro Wilk Test Statistic       0.89 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.92 Data Not Normal at 5% Significance Level
Lilliefors Test Statistic       0.20 Lilliefors GOF Test

5% Lilliefors Critical Value       0.17 Data Not Normal at 5% Significance Level

   95% Modified-t UCL (Johnson-1978)      11.49

Data Not Normal at 5% Significance Level

Assuming Normal Distribution
   95% Normal UCL    95% UCLs (Adjusted for Skewness)

      4.57 Std. Error of Mean       0.89

Number of Missing Observations       0
Minimum       3.63 Mean

Coefficient of Variation       0.46 Skewness       0.95

Maximum      20.6 Median       9.27
SD

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
Recommendations are based upon data size, data distribution, and skewness.

mmendations are based upon the results of the simulation studies summarized in Singh, Maichle, and 
ations results will not cover all Real World data sets; for additional insight the user may want to cons

95% Adjusted Gamma KM-UCL      87.36

      9.92

Chromium

General Statistics
Total Number of Observations      26 Number of Distinct Observations      25

Mean in Original Scale      35.91 Mean in Log Scale       2.23
SD in Original Scale      75.77 SD in Log Scale       1.51

   95% t UCL (Assumes normality)      61.29    95% H-Stat UCL      79.53

Suggested UCL to Use
95% KM (t) UCL      61.52 95% GROS Adjusted Gamma UCL    100.8

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics
Detected Data appear Gamma Distributed at 5% Significance Level

KM Mean (logged)       2.07    95% H-UCL (KM -Log)      74.63
KM SD (logged)       1.55    95% Critical H Value (KM-Log)       3.30

KM Standard Error of Mean (logged)       0.32

DL/2 Statistics
DL/2 Normal DL/2 Log-Transformed
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 97.5% Chebyshev(Mean, Sd) UCL       4.89    99% Chebyshev(Mean, Sd) UCL       6.21

   95% CLT UCL       3.25    95% Jackknife UCL       3.27
   95% Standard Bootstrap UCL       3.25    95% Bootstrap-t UCL       3.32

   95% Hall's Bootstrap UCL       3.27    95% Percentile Bootstrap UCL       3.24
   95% BCA Bootstrap UCL       3.29

   90% Chebyshev(Mean, Sd) UCL       3.73    95% Chebyshev(Mean, Sd) UCL       4.22

      6.72

Assuming Lognormal Distribution
   95% H-UCL       3.7    90% Chebyshev (MVUE) UCL       3.89

Nonparametric Distribution Free UCL Statistics
Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

   95% Chebyshev (MVUE) UCL       4.45  97.5% Chebyshev (MVUE) UCL       5.21
   99% Chebyshev (MVUE) UCL

5% Lilliefors Critical Value       0.17Data appear Lognormal at 5% Significance Level
Data appear Approximate Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.92 Data Not Lognormal at 5% Significance Level
Lilliefors Test Statistic       0.14

Maximum of Logged Data       1.82 SD of logged Data       0.71

Lognormal Statistics
Minimum of Logged Data     -0.18 Mean of logged Data       0.74

Approximate Chi Square Value (0.05)      81.95

Assuming Gamma Distribution
oximate Gamma UCL (use when n>=50))       3.4% Adjusted Gamma UCL (use when n<50)       3.45

Adjusted Level of Significance      0.039 Adjusted Chi Square Value      80.63

Lilliefors Lognormal GOF Test

Lognormal GOF Test
Shapiro Wilk Test Statistic       0.88 Shapiro Wilk Lognormal GOF Test

Data Not Gamma Distributed at 5% Significance Level

Gamma Statistics
k hat (MLE)       2.24 k star (bias corrected MLE)       2.01

Theta hat (MLE)       1.18 Theta star (bias corrected MLE)       1.32
nu hat (MLE)    116.7 nu star (bias corrected)    104.5

MLE Mean (bias corrected)       2.66 MLE Sd (bias corrected)       1.88

Assuming Normal Distribution
   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL       3.27

Gamma GOF Test
A-D Test Statistic       1.05 Anderson-Darling Gamma GOF Test

5% A-D Critical Value       0.75ata Not Gamma Distributed at 5% Significance Lev
K-S Test Statistic       0.17 Kolmogrov-Smirnoff Gamma GOF Test

5% K-S Critical Value       0.17ata Not Gamma Distributed at 5% Significance Lev

5% Shapiro Wilk Critical Value       0.92 Data Not Normal at 5% Significance Level
Lilliefors Test Statistic       0.20 Lilliefors GOF Test

   95% Adjusted-CLT UCL (Chen-1995)       3.30

5% Lilliefors Critical Value       0.17 Data Not Normal at 5% Significance Level
Data Not Normal at 5% Significance Level

   95% Modified-t UCL (Johnson-1978)       3.28

      0.68 Skewness       0.66

Minimum       0.83 Mean       2.66
Maximum       6.22 Median

Normal GOF Test
Shapiro Wilk Test Statistic       0.85 Shapiro Wilk GOF Test

SD       1.82 Std. Error of Mean       0.35
Coefficient of Variation

Cobalt

General Statistics

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
mmendations are based upon the results of the simulation studies summarized in Singh, Singh, and 

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.
For additional insight the user may want to consult a statistician.

      2.06

Total Number of Observations      26 Number of Distinct Observations      26
Number of Missing Observations       0

   95% BCA Bootstrap UCL      11.55
   90% Chebyshev(Mean, Sd) UCL      12.61    95% Chebyshev(Mean, Sd) UCL      13.83

 97.5% Chebyshev(Mean, Sd) UCL      15.52    99% Chebyshev(Mean, Sd) UCL      18.84

Suggested UCL to Use
95% Adjusted Gamma UCL      11.75

Nonparametric Distribution Free UCLs
   95% CLT UCL      11.4    95% Jackknife UCL      11.46

   95% Standard Bootstrap UCL      11.38    95% Bootstrap-t UCL      11.86
   95% Hall's Bootstrap UCL      11.62    95% Percentile Bootstrap UCL      11.37
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Suggested UCL to Use
95% Student's-t UCL       6.67

   95% BCA Bootstrap UCL       6.61
   90% Chebyshev(Mean, Sd) UCL       7.31    95% Chebyshev(Mean, Sd) UCL       8.00

 97.5% Chebyshev(Mean, Sd) UCL       8.94    99% Chebyshev(Mean, Sd) UCL      10.8

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
mmendations are based upon the results of the simulation studies summarized in Singh, Singh, and 

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

Nonparametric Distribution Free UCLs

   95% Chebyshev (MVUE) UCL       8.34  97.5% Chebyshev (MVUE) UCL       9.41
   99% Chebyshev (MVUE) UCL

   95% CLT UCL       6.64    95% Jackknife UCL       6.67
   95% Standard Bootstrap UCL       6.62    95% Bootstrap-t UCL       6.68

   95% Hall's Bootstrap UCL       6.62    95% Percentile Bootstrap UCL       6.62

Lognormal Statistics
Minimum of Logged Data       0.72 Mean of logged Data       1.65

     11.53

Assuming Lognormal Distribution
   95% H-UCL       7.08    90% Chebyshev (MVUE) UCL       7.56

Nonparametric Distribution Free UCL Statistics
Data appear to follow a Discernible Distribution at 5% Significance Level

Lilliefors Lognormal GOF Test

Lognormal GOF Test
Shapiro Wilk Test Statistic       0.92 Shapiro Wilk Lognormal GOF Test

5% Lilliefors Critical Value       0.17Data appear Lognormal at 5% Significance Level
Data appear Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.92Data appear Lognormal at 5% Significance Level
Lilliefors Test Statistic       0.11

Maximum of Logged Data       2.28 SD of logged Data       0.47

nu hat (MLE)    259.1 nu star (bias corrected)    230.5
MLE Mean (bias corrected)       5.81 MLE Sd (bias corrected)       2.76

Approximate Chi Square Value (0.05)    196.4

Assuming Gamma Distribution
oximate Gamma UCL (use when n>=50))       6.82% Adjusted Gamma UCL (use when n<50)       6.89

Adjusted Level of Significance      0.039 Adjusted Chi Square Value    194.3

K-S Test Statistic       0.13 Kolmogrov-Smirnoff Gamma GOF Test
5% K-S Critical Value       0.17d data appear Gamma Distributed at 5% Significan

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics
k hat (MLE)       4.98 k star (bias corrected MLE)       4.43

Theta hat (MLE)       1.16 Theta star (bias corrected MLE)       1.31

   95% Modified-t UCL (Johnson-1978)       6.67

Assuming Normal Distribution
   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL       6.67

Gamma GOF Test
A-D Test Statistic       0.61 Anderson-Darling Gamma GOF Test

5% A-D Critical Value       0.74d data appear Gamma Distributed at 5% Significan

Normal GOF Test
Shapiro Wilk Test Statistic       0.91 Shapiro Wilk GOF Test

SD       2.55 Std. Error of Mean       0.50
Coefficient of Variation

5% Shapiro Wilk Critical Value       0.92 Data Not Normal at 5% Significance Level
Lilliefors Test Statistic       0.14 Lilliefors GOF Test

   95% Adjusted-CLT UCL (Chen-1995)       6.66

5% Lilliefors Critical Value       0.17 Data appear Normal at 5% Significance Level
Data appear Approximate Normal at 5% Significance Level

      5.75

Total Number of Observations      26 Number of Distinct Observations      26
Number of Missing Observations       0

      0.44 Skewness       0.20

Minimum       2.07 Mean       5.81
Maximum       9.82 Median

Suggested UCL to Use
95% Chebyshev (Mean, Sd) UCL       4.22

Copper

General Statistics

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
mmendations are based upon the results of the simulation studies summarized in Singh, Singh, and 

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.
For additional insight the user may want to consult a statistician.
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Lilliefors Test Statistic       0.22 Lilliefors GOF Test
5% Lilliefors Critical Value       0.17 Data Not Normal at 5% Significance Level

Data Not Normal at 5% Significance Level

Coefficient of Variation       0.69 Skewness       1.81

Maximum      11.3 Median       2.52
SD

Normal GOF Test
Shapiro Wilk Test Statistic       0.81 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.92 Data Not Normal at 5% Significance Level

      3.42

Fluoride

General Statistics
Total Number of Observations      26 Number of Distinct Observations      25

      2.39 Std. Error of Mean       0.47

Number of Missing Observations       0
Minimum       0.85 Mean

Suggested UCL to Use

   95% t UCL (Assumes normality)       0.27
DL/2 is not a recommended method, provided for comparisons and historical reasons

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
Recommendations are based upon data size, data distribution, and skewness.

mmendations are based upon the results of the simulation studies summarized in Singh, Maichle, and 
ations results will not cover all Real World data sets; for additional insight the user may want to cons

95% KM (t) UCL       0.25 95% KM (Percentile Bootstrap) UCL       0.28

Approximate Chi Square Value (11.57, α)       4.94 Adjusted Chi Square Value (11.57, β)       4.65

DL/2 Statistics
Mean in Original Scale       0.19 SD in Original Scale       0.21

 Approximate KM-UCL (use when n>=50)       0.28mma Adjusted KM-UCL (use when n<50)       0.30

Nonparametric Distribution Free UCL Statistics
Detected Data appear Normal Distributed at 5% Significance Level

nu hat (MLE)      21 nu star (bias corrected)      11.83

Gamma Kaplan-Meier (KM) Statistics
k hat (KM)       0.22 nu hat (KM)      11.57

MLE Mean (bias corrected)       0.43 MLE Sd (bias corrected)       0.44

Adjusted Level of Significance (β)      0.039

K-S Test Statistic       0.17 Kolmogrov-Smirnoff GOF
5% K-S Critical Value       0.33d data appear Gamma Distributed at 5% Significan

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only
k hat (MLE)       1.75 k star (bias corrected MLE)       0.98

Theta hat (MLE)       0.25 Theta star (bias corrected MLE)       0.44

97.5% KM Chebyshev UCL       0.62 99% KM Chebyshev UCL       0.92

   95% KM (z) UCL       0.25    95% KM Bootstrap t UCL       0.25
90% KM Chebyshev UCL

Gamma GOF Tests on Detected Observations Only
A-D Test Statistic       0.24 Anderson-Darling GOF Test

5% A-D Critical Value       0.70d data appear Gamma Distributed at 5% Significan

Detected Data appear Normal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.78etected Data appear Normal at 5% Significance Le
Lilliefors Test Statistic       0.27

      0.28

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs
Mean       0.12 Standard Error of Mean      0.080

      0.36 95% KM Chebyshev UCL       0.47

SD       0.25    95% KM (BCA) UCL       0.28
95% KM (t) UCL       0.25 95% KM (Percentile Bootstrap) UCL

Median Detects       0.40 CV Detects       0.82
Skewness Detects       1.33 Kurtosis Detects       2.27

Lilliefors GOF Test

Normal GOF Test on Detects Only
Shapiro Wilk Test Statistic       0.87 Shapiro Wilk GOF Test

5% Lilliefors Critical Value       0.36etected Data appear Normal at 5% Significance Le

Number of Distinct Detects       6 Number of Distinct Non-Detects      17
Minimum Detect      0.085 Minimum Non-Detect     -0.128

Maximum Detect       1.09 Maximum Non-Detect       0.3
Variance Detects       0.12 Percent Non-Detects      76.92

Mean Detects       0.43 SD Detects       0.36

For additional insight the user may want to consult a statistician.

Cyanide (Total)

General Statistics
Total Number of Observations      26 Number of Distinct Observations      23

Number of Detects       6 Number of Non-Detects      20
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Lilliefors Test Statistic       0.37 Lilliefors GOF Test
5% Lilliefors Critical Value       0.26Detected Data Not Normal at 5% Significance Leve

      3.82

Detected Data Not Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs
Mean       1.72 Standard Error of Mean       1.16

SD       5.64    95% KM (BCA) UCL       3.81
   95% KM (t) UCL       3.70    95% KM (Percentile Bootstrap) UCL

Mean of Logged Detects     -0.133 SD of Logged Detects       1.64

Median Detects       0.58 CV Detects       2.27
Skewness Detects

Normal GOF Test on Detects Only
Shapiro Wilk Test Statistic       0.47 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.85Detected Data Not Normal at 5% Significance Leve

Number of Distinct Detects      11 Number of Distinct Non-Detects       1

      8.63

Minimum Detect       0.15 Minimum Non-Detect       0.5
Maximum Detect      29.4 Maximum Non-Detect       0.5

      3.13 Kurtosis Detects      10.04

Variance Detects      74.56 Percent Non-Detects      57.69
Mean Detects       3.79 SD Detects

For additional insight the user may want to consult a statistician.

Suggested UCL to Use
95% Adjusted Gamma UCL       4.31

HMX

General Statistics
Total Number of Observations      26 Number of Distinct Observations      12

Number of Detects      11 Number of Non-Detects      15

   95% BCA Bootstrap UCL       4.39
   90% Chebyshev(Mean, Sd) UCL       4.83    95% Chebyshev(Mean, Sd) UCL       5.47

 97.5% Chebyshev(Mean, Sd) UCL       6.35    99% Chebyshev(Mean, Sd) UCL       8.09

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
mmendations are based upon the results of the simulation studies summarized in Singh, Singh, and 

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

Nonparametric Distribution Free UCLs

   95% Chebyshev (MVUE) UCL       5.24  97.5% Chebyshev (MVUE) UCL       6.04
   99% Chebyshev (MVUE) UCL

   95% CLT UCL       4.19    95% Jackknife UCL       4.22
   95% Standard Bootstrap UCL       4.16    95% Bootstrap-t UCL       4.48

   95% Hall's Bootstrap UCL       4.68    95% Percentile Bootstrap UCL       4.22

Lognormal Statistics
Minimum of Logged Data     -0.154 Mean of logged Data       1.04

      7.62

Assuming Lognormal Distribution
   95% H-UCL       4.38    90% Chebyshev (MVUE) UCL       4.66

Nonparametric Distribution Free UCL Statistics
Data appear to follow a Discernible Distribution at 5% Significance Level

Lilliefors Lognormal GOF Test

Lognormal GOF Test
Shapiro Wilk Test Statistic       0.97 Shapiro Wilk Lognormal GOF Test

5% Lilliefors Critical Value       0.17Data appear Lognormal at 5% Significance Level
Data appear Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.92Data appear Lognormal at 5% Significance Level
Lilliefors Test Statistic       0.11

Maximum of Logged Data       2.42 SD of logged Data       0.60

nu hat (MLE)    146.2 nu star (bias corrected)    130.7
MLE Mean (bias corrected)       3.42 MLE Sd (bias corrected)       2.16

Approximate Chi Square Value (0.05)    105.3

Assuming Gamma Distribution
roximate Gamma UCL (use when n>=50)       4.25% Adjusted Gamma UCL (use when n<50)       4.31

Adjusted Level of Significance      0.039 Adjusted Chi Square Value    103.8

5% A-D Critical Value       0.75d data appear Gamma Distributed at 5% Significan
K-S Test Statistic       0.15 Kolmogrov-Smirnoff Gamma GOF Test

Gamma Statistics
k hat (MLE)       2.81 k star (bias corrected MLE)       2.51

5% K-S Critical Value       0.17d data appear Gamma Distributed at 5% Significan
Detected data appear Gamma Distributed at 5% Significance Level

Theta hat (MLE)       1.21 Theta star (bias corrected MLE)       1.36

   95% Modified-t UCL (Johnson-1978)       4.25

Assuming Normal Distribution
   95% Normal UCL    95% UCLs (Adjusted for Skewness)

Gamma GOF Test
A-D Test Statistic       0.64 Anderson-Darling Gamma GOF Test

   95% Student's-t UCL       4.22    95% Adjusted-CLT UCL (Chen-1995)       4.37
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General Statistics

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
Recommendations are based upon data size, data distribution, and skewness.

mmendations are based upon the results of the simulation studies summarized in Singh, Maichle, and 
ations results will not cover all Real World data sets; for additional insight the user may want to cons

Total Number of Observations      26 Number of Distinct Observations      25
Number of Missing Observations       0

Minimum   7040 Mean  11247

   95% t UCL (Assumes normality)       3.67    95% H-Stat UCL       1.75

Suggested UCL to Use
97.5% KM (Chebyshev) UCL       8.97

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics
Detected Data appear Lognormal Distributed at 5% Significance Level

Iron

KM SD (logged)       1.27    95% Critical H Value (KM-Log)       2.87
KM Standard Error of Mean (logged)       0.27

DL/2 Statistics
DL/2 Normal DL/2 Log-Transformed
Mean in Original Scale       1.75 Mean in Log Scale     -0.856

SD in Original Scale       5.74 SD in Log Scale       1.21

% t UCL (assumes normality of ROS data)       3.67    95% Percentile Bootstrap UCL       3.96
   95% BCA Bootstrap UCL       5.34    95% Bootstrap t UCL      17.97

   95% H-UCL (Log ROS)       3.07

CLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distribute
KM Mean (logged)     -0.997    95% H-UCL (KM -Log)       1.71

Lilliefors Test Statistic       0.22 Lilliefors GOF Test
5% Lilliefors Critical Value       0.26ected Data appear Lognormal at 5% Significance L

Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects
Mean in Original Scale       1.75 Mean in Log Scale     -1.10

SD in Original Scale       5.74 SD in Log Scale       1.55

mma Approximate UCL (use when n>=50)       3.71% Gamma Adjusted UCL (use when n<50)       3.93

Adjusted Level of Significance (β)      0.039
Approximate Chi Square Value (12.11, α)

Lognormal GOF Test on Detected Observations Only
Shapiro Wilk Test Statistic       0.89 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.85ected Data appear Lognormal at 5% Significance L

SD       5.78 CV       3.55

      3.36

k hat (MLE)       0.23 k star (bias corrected MLE)       0.23
Theta hat (MLE)       6.93 Theta star (bias corrected MLE)       6.97

      5.30 Adjusted Chi Square Value (12.11, β)       5.00

nu hat (MLE)      12.19 nu star (bias corrected)      12.11
MLE Mean (bias corrected)       1.62 MLE Sd (bias corrected)

GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs
GROS may not be used when kstar of detected data is small such as < 0.1

Approximate Chi Square Value (4.84, α)       1.08 Adjusted Chi Square Value (4.84, β)       0.97
 Approximate KM-UCL (use when n>=50)

For such situations, GROS method tends to yield inflated values of UCLs and BTVs
ma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM e

Minimum      0.01 Mean       1.62
Maximum      29.4 Median      0.01

Theta hat (MLE)       8.60 Theta star (bias corrected MLE)       9.95
nu hat (MLE)

      7.71mma Adjusted KM-UCL (use when n<50)       8.59

Gamma Kaplan-Meier (KM) Statistics
k hat (KM)      0.093 nu hat (KM)       4.84

Gamma (KM) may not be used when k hat (KM) is < 0.1

Gamma ROS Statistics using Imputed  Non-Detects

K-S Test Statistic       0.29 Kolmogrov-Smirnoff GOF
5% K-S Critical Value       0.27ed Data Not Gamma Distributed at 5% Significanc

      9.71 nu star (bias corrected)       8.39

Detected Data Not Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only
k hat (MLE)       0.44 k star (bias corrected MLE)       0.38

MLE Mean (bias corrected)       3.79 MLE Sd (bias corrected)       6.14

97.5% KM Chebyshev UCL       8.97 99% KM Chebyshev UCL      13.27

   95% KM (z) UCL       3.63    95% KM Bootstrap t UCL      15.18
90% KM Chebyshev UCL

Gamma GOF Tests on Detected Observations Only
A-D Test Statistic       1.06 Anderson-Darling GOF Test

5% A-D Critical Value       0.79ed Data Not Gamma Distributed at 5% Significanc

      5.20 95% KM Chebyshev UCL       6.78
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5% Shapiro Wilk Critical Value       0.92 Data appear Normal at 5% Significance Level

      0.46 Skewness      0.070

Minimum       2.51 Mean       9.55
Maximum      17.4 Median

Normal GOF Test
Shapiro Wilk Test Statistic       0.93 Shapiro Wilk GOF Test

SD       4.44 Std. Error of Mean       0.87
Coefficient of Variation

Lead

General Statistics

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
mmendations are based upon the results of the simulation studies summarized in Singh, Singh, and 

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.
For additional insight the user may want to consult a statistician.

      9.99

Total Number of Observations      26 Number of Distinct Observations      25
Number of Missing Observations       0

   95% BCA Bootstrap UCL  12165
   90% Chebyshev(Mean, Sd) UCL  12958    95% Chebyshev(Mean, Sd) UCL  13732

 97.5% Chebyshev(Mean, Sd) UCL  14807    99% Chebyshev(Mean, Sd) UCL  16919

Suggested UCL to Use
95% Student's-t UCL  12221

Nonparametric Distribution Free UCLs

   95% Chebyshev (MVUE) UCL  13798  97.5% Chebyshev (MVUE) UCL  14901
   99% Chebyshev (MVUE) UCL

   95% CLT UCL  12185    95% Jackknife UCL  12221
   95% Standard Bootstrap UCL  12164    95% Bootstrap-t UCL  12256

   95% Hall's Bootstrap UCL  12203    95% Percentile Bootstrap UCL  12149

Lognormal Statistics
Minimum of Logged Data       8.85 Mean of logged Data       9.29

 17066

Assuming Lognormal Distribution
   95% H-UCL  12375    90% Chebyshev (MVUE) UCL  13004

Nonparametric Distribution Free UCL Statistics
Data appear to follow a Discernible Distribution at 5% Significance Level

Lilliefors Lognormal GOF Test

Lognormal GOF Test
Shapiro Wilk Test Statistic       0.94 Shapiro Wilk Lognormal GOF Test

5% Lilliefors Critical Value       0.17Data appear Lognormal at 5% Significance Level
Data appear Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.92Data appear Lognormal at 5% Significance Level
Lilliefors Test Statistic       0.12

Maximum of Logged Data       9.70 SD of logged Data       0.26

nu hat (MLE)    806.2 nu star (bias corrected)    714.5
MLE Mean (bias corrected)  11247 MLE Sd (bias corrected)   3034

Approximate Chi Square Value (0.05)    653.5

Assuming Gamma Distribution
oximate Gamma UCL (use when n>=50))  12298% Adjusted Gamma UCL (use when n<50)  12370

Adjusted Level of Significance      0.039 Adjusted Chi Square Value    649.6

K-S Test Statistic       0.12 Kolmogrov-Smirnoff Gamma GOF Test
5% K-S Critical Value       0.17d data appear Gamma Distributed at 5% Significan

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics
k hat (MLE)      15.5 k star (bias corrected MLE)      13.74

Theta hat (MLE)    725.5 Theta star (bias corrected MLE)    818.6

   95% Modified-t UCL (Johnson-1978)  12226

Assuming Normal Distribution
   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL  12221

Gamma GOF Test
A-D Test Statistic       0.43 Anderson-Darling Gamma GOF Test

5% A-D Critical Value       0.74d data appear Gamma Distributed at 5% Significan

Normal GOF Test
Shapiro Wilk Test Statistic       0.94 Shapiro Wilk GOF Test

SD   2907 Std. Error of Mean    570.1
Coefficient of Variation

5% Shapiro Wilk Critical Value       0.92 Data appear Normal at 5% Significance Level
Lilliefors Test Statistic       0.11 Lilliefors GOF Test

   95% Adjusted-CLT UCL (Chen-1995)  12216

5% Lilliefors Critical Value       0.17 Data appear Normal at 5% Significance Level
Data appear Normal at 5% Significance Level

 10700

      0.25 Skewness       0.26

Maximum  16400 Median
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Assuming Normal Distribution
   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL   1649

Normal GOF Test
Shapiro Wilk Test Statistic       0.9 Shapiro Wilk GOF Test

SD    792.3 Std. Error of Mean    155.4
Coefficient of Variation

5% Shapiro Wilk Critical Value       0.92 Data Not Normal at 5% Significance Level
Lilliefors Test Statistic       0.18 Lilliefors GOF Test

   95% Adjusted-CLT UCL (Chen-1995)   1660

5% Lilliefors Critical Value       0.17 Data Not Normal at 5% Significance Level
Data Not Normal at 5% Significance Level

  1160

Total Number of Observations      26 Number of Distinct Observations      26
Number of Missing Observations       0

      0.57 Skewness       0.64

Minimum    486 Mean   1384
Maximum   3300 Median

 97.5% Chebyshev(Mean, Sd) UCL      15    99% Chebyshev(Mean, Sd) UCL      18.23

Suggested UCL to Use
95% Student's-t UCL      11.04

Magnesium

General Statistics

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
mmendations are based upon the results of the simulation studies summarized in Singh, Singh, and 

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.
For additional insight the user may want to consult a statistician.

   95% CLT UCL      10.99    95% Jackknife UCL      11.04
   95% Standard Bootstrap UCL      10.96    95% Bootstrap-t UCL      11.03

   95% Hall's Bootstrap UCL      11.01    95% Percentile Bootstrap UCL      10.95
   95% BCA Bootstrap UCL      10.96

   90% Chebyshev(Mean, Sd) UCL      12.17    95% Chebyshev(Mean, Sd) UCL      13.35

     20.32

Assuming Lognormal Distribution
   95% H-UCL      12.07    90% Chebyshev (MVUE) UCL      12.89

Nonparametric Distribution Free UCL Statistics
Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

   95% Chebyshev (MVUE) UCL      14.34  97.5% Chebyshev (MVUE) UCL      16.36
   99% Chebyshev (MVUE) UCL

5% Lilliefors Critical Value       0.17Data appear Lognormal at 5% Significance Level
Data appear Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.92Data appear Lognormal at 5% Significance Level
Lilliefors Test Statistic       0.15

Maximum of Logged Data       2.85 SD of logged Data       0.53

Lognormal Statistics
Minimum of Logged Data       0.92 Mean of logged Data       2.13

Approximate Chi Square Value (0.05)    161.4

Assuming Gamma Distribution
oximate Gamma UCL (use when n>=50))      11.39% Adjusted Gamma UCL (use when n<50)      11.53

Adjusted Level of Significance      0.039 Adjusted Chi Square Value    159.5

Lilliefors Lognormal GOF Test

Lognormal GOF Test
Shapiro Wilk Test Statistic       0.92 Shapiro Wilk Lognormal GOF Test

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics
k hat (MLE)       4.15 k star (bias corrected MLE)       3.70

Theta hat (MLE)       2.29 Theta star (bias corrected MLE)       2.58
nu hat (MLE)    216 nu star (bias corrected)    192.4

MLE Mean (bias corrected)       9.55 MLE Sd (bias corrected)       4.96

Assuming Normal Distribution
   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL      11.04

Gamma GOF Test
A-D Test Statistic       0.71 Anderson-Darling Gamma GOF Test

5% A-D Critical Value       0.74d data appear Gamma Distributed at 5% Significan
K-S Test Statistic       0.14 Kolmogrov-Smirnoff Gamma GOF Test

5% K-S Critical Value       0.17d data appear Gamma Distributed at 5% Significan

Lilliefors Test Statistic       0.15 Lilliefors GOF Test

   95% Adjusted-CLT UCL (Chen-1995)      11

5% Lilliefors Critical Value       0.17 Data appear Normal at 5% Significance Level
Data appear Normal at 5% Significance Level

   95% Modified-t UCL (Johnson-1978)      11.04
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Assuming Normal Distribution
   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL       6.40

Gamma GOF Test
A-D Test Statistic       0.68 Anderson-Darling Gamma GOF Test

5% A-D Critical Value       0.75d data appear Gamma Distributed at 5% Significan
K-S Test Statistic       0.12 Kolmogrov-Smirnoff Gamma GOF Test

5% K-S Critical Value       0.17d data appear Gamma Distributed at 5% Significan

5% Shapiro Wilk Critical Value       0.92 Data Not Normal at 5% Significance Level
Lilliefors Test Statistic       0.15 Lilliefors GOF Test

   95% Adjusted-CLT UCL (Chen-1995)       6.43

5% Lilliefors Critical Value       0.17 Data appear Normal at 5% Significance Level
Data appear Approximate Normal at 5% Significance Level

   95% Modified-t UCL (Johnson-1978)       6.41

      0.58 Skewness       0.49

Minimum       1.53 Mean       5.35
Maximum      11 Median

Normal GOF Test
Shapiro Wilk Test Statistic       0.89 Shapiro Wilk GOF Test

SD       3.13 Std. Error of Mean       0.61
Coefficient of Variation

Nickel

General Statistics

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
mmendations are based upon the results of the simulation studies summarized in Singh, Singh, and 

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.
For additional insight the user may want to consult a statistician.

      4.38

Total Number of Observations      26 Number of Distinct Observations      26
Number of Missing Observations       0

   95% BCA Bootstrap UCL   1630
   90% Chebyshev(Mean, Sd) UCL   1850    95% Chebyshev(Mean, Sd) UCL   2061

 97.5% Chebyshev(Mean, Sd) UCL   2354    99% Chebyshev(Mean, Sd) UCL   2930

Suggested UCL to Use
95% Adjusted Gamma UCL   1718

Nonparametric Distribution Free UCLs

   95% Chebyshev (MVUE) UCL   2141  97.5% Chebyshev (MVUE) UCL   2466
   99% Chebyshev (MVUE) UCL

   95% CLT UCL   1640    95% Jackknife UCL   1649
   95% Standard Bootstrap UCL   1631    95% Bootstrap-t UCL   1669

   95% Hall's Bootstrap UCL   1669    95% Percentile Bootstrap UCL   1637

Lognormal Statistics
Minimum of Logged Data       6.18 Mean of logged Data       7.06

  3105

Assuming Lognormal Distribution
   95% H-UCL   1791    90% Chebyshev (MVUE) UCL   1907

Nonparametric Distribution Free UCL Statistics
Data appear to follow a Discernible Distribution at 5% Significance Level

Lilliefors Lognormal GOF Test

Lognormal GOF Test
Shapiro Wilk Test Statistic       0.92 Shapiro Wilk Lognormal GOF Test

5% Lilliefors Critical Value       0.17Data appear Lognormal at 5% Significance Level
Data appear Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.92Data appear Lognormal at 5% Significance Level
Lilliefors Test Statistic       0.12

Maximum of Logged Data       8.10 SD of logged Data       0.59

nu hat (MLE)    164.9 nu star (bias corrected)    147.2
MLE Mean (bias corrected)   1384 MLE Sd (bias corrected)    822.5

Approximate Chi Square Value (0.05)    120.2

Assuming Gamma Distribution
roximate Gamma UCL (use when n>=50)   1695% Adjusted Gamma UCL (use when n<50)   1718

Adjusted Level of Significance      0.039 Adjusted Chi Square Value    118.6

K-S Test Statistic       0.14 Kolmogrov-Smirnoff Gamma GOF Test
5% K-S Critical Value       0.17d data appear Gamma Distributed at 5% Significan

Detected data follow Appr. Gamma Distribution at 5% Significance Level

Gamma Statistics
k hat (MLE)       3.17 k star (bias corrected MLE)       2.83

Theta hat (MLE)    436.3 Theta star (bias corrected MLE)    488.8

   95% Modified-t UCL (Johnson-1978)   1653

Gamma GOF Test
A-D Test Statistic       0.78 Anderson-Darling Gamma GOF Test

5% A-D Critical Value       0.75ata Not Gamma Distributed at 5% Significance Lev
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Gamma GOF Tests on Detected Observations Only
A-D Test Statistic       1.46 Anderson-Darling GOF Test

5% A-D Critical Value       0.74ed Data Not Gamma Distributed at 5% Significanc
K-S Test Statistic       0.28 Kolmogrov-Smirnoff GOF

5% K-S Critical Value       0.23ed Data Not Gamma Distributed at 5% Significanc
Detected Data Not Gamma Distributed at 5% Significance Level

      3.40 95% KM Chebyshev UCL       3.99

SD       2.12    95% KM (BCA) UCL       2.97
95% KM (t) UCL       2.84 95% KM (Percentile Bootstrap) UCL

97.5% KM Chebyshev UCL       4.81 99% KM Chebyshev UCL       6.43

   95% KM (z) UCL       2.81    95% KM Bootstrap t UCL       4.74
90% KM Chebyshev UCL

Normal GOF Test on Detects Only
Shapiro Wilk Test Statistic       0.62 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.86Detected Data Not Normal at 5% Significance Leve
Lilliefors Test Statistic       0.34 Lilliefors GOF Test

5% Lilliefors Critical Value       0.24Detected Data Not Normal at 5% Significance Leve

      2.86

Detected Data Not Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs
Mean       2.09 Standard Error of Mean       0.43

      2.20 Kurtosis Detects       4.09

Variance Detects       8.07 Percent Non-Detects      50%
Mean Detects       2.96 SD Detects

Mean of Logged Detects       0.82 SD of Logged Detects       0.67

Median Detects       1.91 CV Detects       0.95
Skewness Detects

Number of Detects      13 Number of Non-Detects      13
Number of Distinct Detects      13 Number of Distinct Non-Detects      12

      2.84

Minimum Detect       1.27 Minimum Non-Detect       1.11
Maximum Detect      10.5 Maximum Non-Detect       3.56

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
mmendations are based upon the results of the simulation studies summarized in Singh, Singh, and 

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.
For additional insight the user may want to consult a statistician.

Suggested UCL to Use
95% Student's-t UCL       6.40

Nitrate

General Statistics
Total Number of Observations      26 Number of Distinct Observations      24

   95% CLT UCL       6.36    95% Jackknife UCL       6.40
   95% Standard Bootstrap UCL       6.36    95% Bootstrap-t UCL       6.50

   95% Hall's Bootstrap UCL       6.39    95% Percentile Bootstrap UCL       6.40
   95% BCA Bootstrap UCL       6.40

   90% Chebyshev(Mean, Sd) UCL       7.20    95% Chebyshev(Mean, Sd) UCL       8.03
 97.5% Chebyshev(Mean, Sd) UCL       9.19    99% Chebyshev(Mean, Sd) UCL      11.47

     12.43

Assuming Lognormal Distribution
   95% H-UCL       7.07    90% Chebyshev (MVUE) UCL       7.52

Nonparametric Distribution Free UCL Statistics
Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

   95% Chebyshev (MVUE) UCL       8.48  97.5% Chebyshev (MVUE) UCL       9.81
   99% Chebyshev (MVUE) UCL

5% Lilliefors Critical Value       0.17Data appear Lognormal at 5% Significance Level
Data appear Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.92Data appear Lognormal at 5% Significance Level
Lilliefors Test Statistic       0.12

Maximum of Logged Data       2.39 SD of logged Data       0.62

Lognormal Statistics
Minimum of Logged Data       0.42 Mean of logged Data       1.49

Approximate Chi Square Value (0.05)    110.7

Assuming Gamma Distribution
oximate Gamma UCL (use when n>=50))       6.61% Adjusted Gamma UCL (use when n<50)       6.71

Adjusted Level of Significance      0.039 Adjusted Chi Square Value    109.1

Lilliefors Lognormal GOF Test

Lognormal GOF Test
Shapiro Wilk Test Statistic       0.93 Shapiro Wilk Lognormal GOF Test

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics
k hat (MLE)       2.94 k star (bias corrected MLE)       2.62

Theta hat (MLE)       1.82 Theta star (bias corrected MLE)       2.03
nu hat (MLE)    153 nu star (bias corrected)    136.7

MLE Mean (bias corrected)       5.35 MLE Sd (bias corrected)       3.30
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Normal GOF Test on Detects Only
Shapiro Wilk Test Statistic       0.95 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.85etected Data appear Normal at 5% Significance Le
Lilliefors Test Statistic       0.16 Lilliefors GOF Test

      0.69 Kurtosis Detects       0.15

Variance Detects 2.1061E Percent Non-Detects      57.69
Mean Detects     0.001 SD Detects

Mean of Logged Detects     -6.82 SD of Logged Detects       0.39

Median Detects     0.001 CV Detects       0.39
Skewness Detects

Perchlorate

General Statistics
Total Number of Observations      26 Number of Distinct Observations      23

Number of Detects      11 Number of Non-Detects      15
Number of Distinct Detects      11 Number of Distinct Non-Detects      12

4.5892E

Minimum Detect 5.8600E Minimum Non-Detect     0.002
Maximum Detect     0.002 Maximum Non-Detect     0.003

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics
Detected Data appear Approximate Lognormal Distributed at 5% Significance Level

SD in Original Scale       2.25 SD in Log Scale       0.76
   95% t UCL (Assumes normality)

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
Recommendations are based upon data size, data distribution, and skewness.

mmendations are based upon the results of the simulation studies summarized in Singh, Maichle, and 
ations results will not cover all Real World data sets; for additional insight the user may want to cons

Suggested UCL to Use
95% KM (t) UCL       2.84 95% KM (% Bootstrap) UCL       2.86

CLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distribute
KM Mean (logged)       0.50    95% H-UCL (KM -Log)       2.45

      0.3

KM SD (logged)       0.57    95% Critical H Value (KM-Log)       2.02
KM Standard Error of Mean (logged)       0.11

      2.67    95% H-Stat UCL       2.54

DL/2 Statistics
DL/2 Normal DL/2 Log-Transformed
Mean in Original Scale       1.92 Mean in Log Scale

SD in Original Scale       2.28 SD in Log Scale       0.81
% t UCL (assumes normality of ROS data)       2.60    95% Percentile Bootstrap UCL       2.58

   95% BCA Bootstrap UCL       2.91    95% Bootstrap t UCL       4.00
   95% H-UCL (Log ROS)       2.48

Lognormal GOF Test on Detected Observations Only
Shapiro Wilk Test Statistic       0.79 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.86etected Data Not Lognormal at 5% Significance Le
Lilliefors Test Statistic       0.22 Lilliefors GOF Test

5% Lilliefors Critical Value       0.24ected Data appear Lognormal at 5% Significance L
Detected Data appear Approximate Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects
Mean in Original Scale       1.83 Mean in Log Scale       0.20

      8.88 Adjusted Chi Square Value (17.29, β)       8.48

nu hat (MLE)      18.04 nu star (bias corrected)      17.29
MLE Mean (bias corrected)       1.51 MLE Sd (bias corrected)

mma Approximate UCL (use when n>=50)       2.95% Gamma Adjusted UCL (use when n<50)       3.08

Adjusted Level of Significance (β)      0.039
Approximate Chi Square Value (17.29, α)

Maximum      10.5 Median       0.78
SD       2.46 CV       1.62

      2.62

k hat (MLE)       0.34 k star (bias corrected MLE)       0.33
Theta hat (MLE)       4.36 Theta star (bias corrected MLE)       4.55

Approximate Chi Square Value (50.49, α)      35.18 Adjusted Chi Square Value (50.49, β)      34.33
 Approximate KM-UCL (use when n>=50)       3.00mma Adjusted KM-UCL (use when n<50)       3.08

ma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM e
Minimum      0.01 Mean       1.51

Gamma ROS Statistics using Imputed  Non-Detects
GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1
For such situations, GROS method tends to yield inflated values of UCLs and BTVs

Theta hat (MLE)       1.45 Theta star (bias corrected MLE)       1.82
nu hat (MLE)      53.08 nu star (bias corrected)      42.17

Gamma Kaplan-Meier (KM) Statistics
k hat (KM)       0.97 nu hat (KM)      50.49

MLE Mean (bias corrected)       2.96 MLE Sd (bias corrected)       2.32

Gamma Statistics on Detected Data Only
k hat (MLE)       2.04 k star (bias corrected MLE)       1.62
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Silver

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics
Detected Data appear Normal Distributed at 5% Significance Level

SD in Original Scale 3.1874E SD in Log Scale       0.27
   95% t UCL (Assumes normality)

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
Recommendations are based upon data size, data distribution, and skewness.

mmendations are based upon the results of the simulation studies summarized in Singh, Maichle, and 
ations results will not cover all Real World data sets; for additional insight the user may want to cons

Suggested UCL to Use
95% KM (t) UCL     0.001 95% KM (Percentile Bootstrap) UCL     0.001

CLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distribute
KM Mean (logged)     -6.82    95% H-UCL (KM -Log)     0.001

    -6.759

KM SD (logged)       0.37    95% Critical H Value (KM-Log)       1.86
KM Standard Error of Mean (logged)       0.11

    0.001    95% H-Stat UCL     0.001

DL/2 Statistics
DL/2 Normal DL/2 Log-Transformed
Mean in Original Scale     0.001 Mean in Log Scale

SD in Original Scale 3.1194E SD in Log Scale       0.26
% t UCL (assumes normality of ROS data)     0.001    95% Percentile Bootstrap UCL     0.001

   95% BCA Bootstrap UCL     0.001    95% Bootstrap t UCL     0.001
   95% H-UCL (Log ROS)     0.001

Lognormal GOF Test on Detected Observations Only
Shapiro Wilk Test Statistic       0.97 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.85ected Data appear Lognormal at 5% Significance L
Lilliefors Test Statistic       0.10 Lilliefors GOF Test

5% Lilliefors Critical Value       0.26ected Data appear Lognormal at 5% Significance L
Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects
Mean in Original Scale     0.001 Mean in Log Scale     -6.82

     40.4 Adjusted Chi Square Value (56.71, β)      39.49

nu hat (MLE)      62.6 nu star (bias corrected)      56.71
MLE Mean (bias corrected)     0.006 MLE Sd (bias corrected)

mma Approximate UCL (use when n>=50)     0.008% Gamma Adjusted UCL (use when n<50)     0.009

Adjusted Level of Significance (β)      0.039
Approximate Chi Square Value (56.71, α)

Maximum      0.01 Median      0.01
SD     0.004 CV       0.71

    0.006

k hat (MLE)       1.20 k star (bias corrected MLE)       1.09
Theta hat (MLE)     0.005 Theta star (bias corrected MLE)     0.005

pproximate Chi Square Value (371.84, α)    328.2 Adjusted Chi Square Value (371.84, β)    325.4
 Approximate KM-UCL (use when n>=50)     0.001mma Adjusted KM-UCL (use when n<50)     0.001

ma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM e
Minimum 5.8600E Mean     0.006

Gamma ROS Statistics using Imputed  Non-Detects
GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1
For such situations, GROS method tends to yield inflated values of UCLs and BTVs

Theta hat (MLE) 1.6045E Theta star (bias corrected MLE) 2.1812E
nu hat (MLE)    160.4 nu star (bias corrected)    118

Gamma Kaplan-Meier (KM) Statistics
k hat (KM)       7.15 nu hat (KM)    371.8

MLE Mean (bias corrected)     0.001 MLE Sd (bias corrected) 5.0520E

Gamma GOF Tests on Detected Observations Only
A-D Test Statistic       0.17 Anderson-Darling GOF Test

5% A-D Critical Value       0.73d data appear Gamma Distributed at 5% Significan
K-S Test Statistic       0.11 Kolmogrov-Smirnoff GOF

5% K-S Critical Value       0.25d data appear Gamma Distributed at 5% Significan
Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only
k hat (MLE)       7.29 k star (bias corrected MLE)       5.36

    0.001 95% KM Chebyshev UCL     0.001

SD 4.3756E    95% KM (BCA) UCL     0.001
95% KM (t) UCL     0.001 95% KM (Percentile Bootstrap) UCL

97.5% KM Chebyshev UCL     0.002 99% KM Chebyshev UCL     0.002

   95% KM (z) UCL     0.001    95% KM Bootstrap t UCL     0.001
90% KM Chebyshev UCL

5% Lilliefors Critical Value       0.26etected Data appear Normal at 5% Significance Le

    0.001

Detected Data appear Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs
Mean     0.001 Standard Error of Mean 1.3837E
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DL/2 Statistics
DL/2 Normal DL/2 Log-Transformed
Mean in Original Scale       0.29 Mean in Log Scale     -1.404

SD in Original Scale       0.30 SD in Log Scale       0.49
   95% t UCL (Assumes normality)       0.39    95% H-Stat UCL       0.33
DL/2 is not a recommended method, provided for comparisons and historical reasons

SD in Original Scale       0.30 SD in Log Scale       0.48
% t UCL (assumes normality of ROS data)       0.36    95% Percentile Bootstrap UCL       0.38

   95% BCA Bootstrap UCL       0.49    95% Bootstrap t UCL       0.78
   95% H-UCL (Log ROS)       0.29

Lognormal GOF Test on Detected Observations Only
Shapiro Wilk Test Statistic       0.74 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.88etected Data Not Lognormal at 5% Significance Le
Lilliefors Test Statistic       0.23 Lilliefors GOF Test

5% Lilliefors Critical Value       0.22etected Data Not Lognormal at 5% Significance Le
Detected Data Not Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects
Mean in Original Scale       0.26 Mean in Log Scale     -1.515

   100.7 Adjusted Chi Square Value (125.57, β)      99.22

nu hat (MLE)    140.4 nu star (bias corrected)    125.6
MLE Mean (bias corrected)       0.26 MLE Sd (bias corrected)

mma Approximate UCL (use when n>=50)       0.32% Gamma Adjusted UCL (use when n<50)       0.33

Adjusted Level of Significance (β)      0.039
pproximate Chi Square Value (125.57, α)

Maximum       1.75 Median       0.20
SD       0.30 CV       1.16

      0.17

k hat (MLE)       2.70 k star (bias corrected MLE)       2.41
Theta hat (MLE)      0.097 Theta star (bias corrected MLE)       0.10

Approximate Chi Square Value (39.67, α)      26.24 Adjusted Chi Square Value (39.67, β)      25.51
 Approximate KM-UCL (use when n>=50)       0.39mma Adjusted KM-UCL (use when n<50)       0.41

ma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM e
Minimum       0.10 Mean       0.26

Gamma ROS Statistics using Imputed  Non-Detects
GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1
For such situations, GROS method tends to yield inflated values of UCLs and BTVs

Theta hat (MLE)       0.16 Theta star (bias corrected MLE)       0.19
nu hat (MLE)      59.74 nu star (bias corrected)      49.87

Gamma Kaplan-Meier (KM) Statistics
k hat (KM)       0.76 nu hat (KM)      39.67

MLE Mean (bias corrected)       0.30 MLE Sd (bias corrected)       0.24

Gamma GOF Tests on Detected Observations Only
A-D Test Statistic       2.29 Anderson-Darling GOF Test

5% A-D Critical Value       0.75ed Data Not Gamma Distributed at 5% Significanc
K-S Test Statistic       0.32 Kolmogrov-Smirnoff GOF

5% K-S Critical Value       0.21ed Data Not Gamma Distributed at 5% Significanc
Detected Data Not Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only
k hat (MLE)       1.86 k star (bias corrected MLE)       1.55

      0.45 95% KM Chebyshev UCL       0.53

SD       0.30 95% KM (BCA) UCL       0.38
   95% KM (t) UCL       0.37    95% KM (Percentile Bootstrap) UCL

97.5% KM Chebyshev UCL       0.65 99% KM Chebyshev UCL       0.88

   95% KM (z) UCL       0.36    95% KM Bootstrap t UCL       0.61
90% KM Chebyshev UCL

Normal GOF Test on Detects Only
Shapiro Wilk Test Statistic       0.40 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.88Detected Data Not Normal at 5% Significance Leve
Lilliefors Test Statistic       0.42 Lilliefors GOF Test

5% Lilliefors Critical Value       0.22Detected Data Not Normal at 5% Significance Leve

      0.37

Detected Data Not Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs
Mean       0.26 Standard Error of Mean      0.062

      3.85 Kurtosis Detects      15.17

Variance Detects       0.15 Percent Non-Detects      38.46
Mean Detects       0.30 SD Detects

Mean of Logged Detects     -1.49 SD of Logged Detects       0.62

Median Detects       0.21 CV Detects       1.29
Skewness Detects

General Statistics
Total Number of Observations      26 Number of Distinct Observations      26

Number of Detects      16 Number of Non-Detects      10
Number of Distinct Detects      16 Number of Distinct Non-Detects      10

      0.39

Minimum Detect       0.10 Minimum Non-Detect       0.52
Maximum Detect       1.75 Maximum Non-Detect       0.60
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 97.5% Chebyshev(Mean, Sd) UCL       1.86    99% Chebyshev(Mean, Sd) UCL       2.24

Suggested UCL to Use
95% Adjusted Gamma UCL       1.43

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri

   95% CLT UCL       1.40    95% Jackknife UCL       1.41
   95% Standard Bootstrap UCL       1.40    95% Bootstrap-t UCL       1.45

   95% Hall's Bootstrap UCL       1.46    95% Percentile Bootstrap UCL       1.41
   95% BCA Bootstrap UCL       1.43

   90% Chebyshev(Mean, Sd) UCL       1.54    95% Chebyshev(Mean, Sd) UCL       1.68

      2.16

Assuming Lognormal Distribution
   95% H-UCL       1.42    90% Chebyshev (MVUE) UCL       1.51

Nonparametric Distribution Free UCL Statistics
Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

   95% Chebyshev (MVUE) UCL       1.64  97.5% Chebyshev (MVUE) UCL       1.81
   99% Chebyshev (MVUE) UCL

5% Lilliefors Critical Value       0.17Data appear Lognormal at 5% Significance Level
Data appear Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.92Data appear Lognormal at 5% Significance Level
Lilliefors Test Statistic       0.13

Maximum of Logged Data       0.99 SD of logged Data       0.37

Lognormal Statistics
Minimum of Logged Data     -0.467 Mean of logged Data       0.14

Approximate Chi Square Value (0.05)    291.1

Assuming Gamma Distribution
roximate Gamma UCL (use when n>=50)       1.41% Adjusted Gamma UCL (use when n<50)       1.43

Adjusted Level of Significance      0.039 Adjusted Chi Square Value    288.6

Lilliefors Lognormal GOF Test

Lognormal GOF Test
Shapiro Wilk Test Statistic       0.95 Shapiro Wilk Lognormal GOF Test

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics
k hat (MLE)       7.19 k star (bias corrected MLE)       6.39

Theta hat (MLE)       0.17 Theta star (bias corrected MLE)       0.19
nu hat (MLE)    374.2 nu star (bias corrected)    332.4

MLE Mean (bias corrected)       1.24 MLE Sd (bias corrected)       0.49

Assuming Normal Distribution
   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL       1.41

Gamma GOF Test
A-D Test Statistic       0.64 Anderson-Darling Gamma GOF Test

5% A-D Critical Value       0.74d data appear Gamma Distributed at 5% Significan
K-S Test Statistic       0.15 Kolmogrov-Smirnoff Gamma GOF Test

5% K-S Critical Value       0.17d data appear Gamma Distributed at 5% Significan

5% Shapiro Wilk Critical Value       0.92 Data Not Normal at 5% Significance Level
Lilliefors Test Statistic       0.17 Lilliefors GOF Test

   95% Adjusted-CLT UCL (Chen-1995)       1.43

5% Lilliefors Critical Value       0.17 Data Not Normal at 5% Significance Level
Data Not Normal at 5% Significance Level

   95% Modified-t UCL (Johnson-1978)       1.41

      0.41 Skewness       1.31

Minimum       0.62 Mean       1.24
Maximum       2.69 Median

Normal GOF Test
Shapiro Wilk Test Statistic       0.87 Shapiro Wilk GOF Test

SD       0.51 Std. Error of Mean       0.1
Coefficient of Variation

Uranium-238

General Statistics

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
Recommendations are based upon data size, data distribution, and skewness.

mmendations are based upon the results of the simulation studies summarized in Singh, Maichle, and 
ations results will not cover all Real World data sets; for additional insight the user may want to cons

      1.04

Total Number of Observations      26 Number of Distinct Observations      26
Number of Missing Observations       0

Suggested UCL to Use
95% KM (BCA) UCL       0.38

Nonparametric Distribution Free UCL Statistics
Data do not follow a Discernible Distribution at 5% Significance Level
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Zinc

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
mmendations are based upon the results of the simulation studies summarized in Singh, Singh, and 

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.
For additional insight the user may want to consult a statistician.

   95% BCA Bootstrap UCL      17.33
   90% Chebyshev(Mean, Sd) UCL      19.46    95% Chebyshev(Mean, Sd) UCL      21.63

 97.5% Chebyshev(Mean, Sd) UCL      24.64    99% Chebyshev(Mean, Sd) UCL      30.55

Suggested UCL to Use
95% Student's-t UCL      17.39

Nonparametric Distribution Free UCLs

   95% Chebyshev (MVUE) UCL      22.57  97.5% Chebyshev (MVUE) UCL      25.96
   99% Chebyshev (MVUE) UCL

   95% CLT UCL      17.29    95% Jackknife UCL      17.39
   95% Standard Bootstrap UCL      17.18    95% Bootstrap-t UCL      17.62

   95% Hall's Bootstrap UCL      17.28    95% Percentile Bootstrap UCL      17.21

Lognormal Statistics
Minimum of Logged Data       1.64 Mean of logged Data       2.52

     32.61

Assuming Lognormal Distribution
   95% H-UCL      18.89    90% Chebyshev (MVUE) UCL      20.13

Nonparametric Distribution Free UCL Statistics
Data appear to follow a Discernible Distribution at 5% Significance Level

Lilliefors Lognormal GOF Test

Lognormal GOF Test
Shapiro Wilk Test Statistic       0.89 Shapiro Wilk Lognormal GOF Test

5% Lilliefors Critical Value       0.17 Data Not Lognormal at 5% Significance Level
Data Not Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.92 Data Not Lognormal at 5% Significance Level
Lilliefors Test Statistic       0.18

Maximum of Logged Data       3.35 SD of logged Data       0.58

nu hat (MLE)    170.5 nu star (bias corrected)    152.2
MLE Mean (bias corrected)      14.67 MLE Sd (bias corrected)       8.57

Approximate Chi Square Value (0.05)    124.6

Assuming Gamma Distribution
oximate Gamma UCL (use when n>=50))      17.9% Adjusted Gamma UCL (use when n<50)      18.14

Adjusted Level of Significance      0.039 Adjusted Chi Square Value    123

K-S Test Statistic       0.17 Kolmogrov-Smirnoff Gamma GOF Test
5% K-S Critical Value       0.17ata Not Gamma Distributed at 5% Significance Lev

Data Not Gamma Distributed at 5% Significance Level

Gamma Statistics
k hat (MLE)       3.27 k star (bias corrected MLE)       2.92

Theta hat (MLE)       4.47 Theta star (bias corrected MLE)       5.01

   95% Modified-t UCL (Johnson-1978)      17.41

Assuming Normal Distribution
   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL      17.39

Gamma GOF Test
A-D Test Statistic       1.01 Anderson-Darling Gamma GOF Test

5% A-D Critical Value       0.75ata Not Gamma Distributed at 5% Significance Lev

Normal GOF Test
Shapiro Wilk Test Statistic       0.86 Shapiro Wilk GOF Test

SD       8.14 Std. Error of Mean       1.59
Coefficient of Variation

5% Shapiro Wilk Critical Value       0.92 Data Not Normal at 5% Significance Level
Lilliefors Test Statistic       0.17 Lilliefors GOF Test

   95% Adjusted-CLT UCL (Chen-1995)      17.43

5% Lilliefors Critical Value       0.17 Data appear Normal at 5% Significance Level
Data appear Approximate Normal at 5% Significance Level

     11.6

Total Number of Observations      26 Number of Distinct Observations      26
Number of Missing Observations       0

      0.55 Skewness       0.41

Minimum       5.2 Mean      14.67
Maximum      28.6 Median

Vanadium

General Statistics

mmendations are based upon the results of the simulation studies summarized in Singh, Singh, and 
and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

For additional insight the user may want to consult a statistician.
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 97.5% Chebyshev(Mean, Sd) UCL      52.69    99% Chebyshev(Mean, Sd) UCL      63.23

Suggested UCL to Use
95% Student's-t UCL      39.79

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
mmendations are based upon the results of the simulation studies summarized in Singh, Singh, and 

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.
For additional insight the user may want to consult a statistician.

   95% CLT UCL      39.61    95% Jackknife UCL      39.79
   95% Standard Bootstrap UCL      39.49    95% Bootstrap-t UCL      39.88

   95% Hall's Bootstrap UCL      39.61    95% Percentile Bootstrap UCL      39.74
   95% BCA Bootstrap UCL      39.67

   90% Chebyshev(Mean, Sd) UCL      43.46    95% Chebyshev(Mean, Sd) UCL      47.32

     65.85

Assuming Lognormal Distribution
   95% H-UCL      41.58    90% Chebyshev (MVUE) UCL      44.34

Nonparametric Distribution Free UCL Statistics
Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

   95% Chebyshev (MVUE) UCL      48.54  97.5% Chebyshev (MVUE) UCL      54.38
   99% Chebyshev (MVUE) UCL

5% Lilliefors Critical Value       0.17Data appear Lognormal at 5% Significance Level
Data appear Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.92Data appear Lognormal at 5% Significance Level
Lilliefors Test Statistic       0.11

Maximum of Logged Data       4.14 SD of logged Data       0.43

Lognormal Statistics
Minimum of Logged Data       2.58 Mean of logged Data       3.46

Approximate Chi Square Value (0.05)    233.8

Assuming Gamma Distribution
oximate Gamma UCL (use when n>=50))      40.47% Adjusted Gamma UCL (use when n<50)      40.87

Adjusted Level of Significance      0.039 Adjusted Chi Square Value    231.5

Lilliefors Lognormal GOF Test

Lognormal GOF Test
Shapiro Wilk Test Statistic       0.95 Shapiro Wilk Lognormal GOF Test

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics
k hat (MLE)       5.86 k star (bias corrected MLE)       5.21

Theta hat (MLE)       5.96 Theta star (bias corrected MLE)       6.70
nu hat (MLE)    304.7 nu star (bias corrected)    270.9

MLE Mean (bias corrected)      34.93 MLE Sd (bias corrected)      15.3

Assuming Normal Distribution
   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL      39.79

Gamma GOF Test
A-D Test Statistic       0.42 Anderson-Darling Gamma GOF Test

5% A-D Critical Value       0.74d data appear Gamma Distributed at 5% Significan
K-S Test Statistic       0.11 Kolmogrov-Smirnoff Gamma GOF Test

5% K-S Critical Value       0.17d data appear Gamma Distributed at 5% Significan

5% Shapiro Wilk Critical Value       0.92 Data appear Normal at 5% Significance Level
Lilliefors Test Statistic       0.15 Lilliefors GOF Test

   95% Adjusted-CLT UCL (Chen-1995)      39.85

5% Lilliefors Critical Value       0.17 Data appear Normal at 5% Significance Level
Data appear Normal at 5% Significance Level

   95% Modified-t UCL (Johnson-1978)      39.82

      0.41 Skewness       0.40

Minimum      13.2 Mean      34.93
Maximum      62.9 Median

Normal GOF Test
Shapiro Wilk Test Statistic       0.93 Shapiro Wilk GOF Test

SD      14.5 Std. Error of Mean       2.84
Coefficient of Variation

General Statistics

     32.55

Total Number of Observations      26 Number of Distinct Observations      24
Number of Missing Observations       0
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A B C D E F G H I J K L
UCL Statistics for Data Sets with Non-Detects

User Selected Options
e/Time of Computation   2/5/2015 8:49:47 AM

General Statistics
Total Number of Observations      11 Number of Distinct Observations      11

 f Bootstrap Operations   2000

Aluminum

From File   ProUCLinput_11-005(c)_0-1.xls
Full Precision   OFF

Confidence Coefficient   95%

Coefficient of Variation       0.41 Skewness       1.56

Maximum  20500 Median   9210
SD   4207 Std. Error of Mean   1268

Number of Missing Observations       0
Minimum   4580 Mean  10161

Data appear Normal at 5% Significance Level

Assuming Normal Distribution
   95% Normal UCL    95% UCLs (Adjusted for Skewness)

Lilliefors Test Statistic       0.24 Lilliefors GOF Test
5% Lilliefors Critical Value       0.26 Data appear Normal at 5% Significance Level

Normal GOF Test
Shapiro Wilk Test Statistic       0.86 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.85 Data appear Normal at 5% Significance Level

5% A-D Critical Value       0.73d data appear Gamma Distributed at 5% Significan
K-S Test Statistic       0.20 Kolmogrov-Smirnoff Gamma GOF Test

Gamma GOF Test
A-D Test Statistic       0.42 Anderson-Darling Gamma GOF Test

   95% Student's-t UCL  12460    95% Adjusted-CLT UCL (Chen-1995)  12885
   95% Modified-t UCL (Johnson-1978)  12559

Theta hat (MLE)   1361 Theta star (bias corrected MLE)   1851
nu hat (MLE)    164.2 nu star (bias corrected)    120.8

Gamma Statistics
k hat (MLE)       7.46 k star (bias corrected MLE)       5.49

5% K-S Critical Value       0.25d data appear Gamma Distributed at 5% Significan
Detected data appear Gamma Distributed at 5% Significance Level

Assuming Gamma Distribution
oximate Gamma UCL (use when n>=50))  12730% Adjusted Gamma UCL (use when n<50)  13217

Adjusted Level of Significance      0.027 Adjusted Chi Square Value      92.86

MLE Mean (bias corrected)  10161 MLE Sd (bias corrected)   4337
Approximate Chi Square Value (0.05)      96.4

Lognormal Statistics
Minimum of Logged Data       8.42 Mean of logged Data       9.15

5% Lilliefors Critical Value       0.26Data appear Lognormal at 5% Significance Level
Data appear Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.85Data appear Lognormal at 5% Significance Level
Lilliefors Test Statistic       0.19 Lilliefors Lognormal GOF Test

Lognormal GOF Test
Shapiro Wilk Test Statistic       0.95 Shapiro Wilk Lognormal GOF Test

   95% Chebyshev (MVUE) UCL  15296  97.5% Chebyshev (MVUE) UCL  17529
   99% Chebyshev (MVUE) UCL  21914

Assuming Lognormal Distribution
   95% H-UCL  13054    90% Chebyshev (MVUE) UCL  13688

Maximum of Logged Data       9.92 SD of logged Data       0.38

   95% Hall's Bootstrap UCL  25140    95% Percentile Bootstrap UCL  12305
   95% BCA Bootstrap UCL  12760

   95% CLT UCL  12247    95% Jackknife UCL  12460
   95% Standard Bootstrap UCL  12184    95% Bootstrap-t UCL  13889

Nonparametric Distribution Free UCL Statistics
Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
mmendations are based upon the results of the simulation studies summarized in Singh, Singh, and 

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

Suggested UCL to Use
95% Student's-t UCL  12460

   90% Chebyshev(Mean, Sd) UCL  13966    95% Chebyshev(Mean, Sd) UCL  15690
 97.5% Chebyshev(Mean, Sd) UCL  18083    99% Chebyshev(Mean, Sd) UCL  22782
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A B C D E F G H I J K L
For additional insight the user may want to consult a statistician.

Minimum      58.6 Mean    154.3
Maximum    238 Median    150

Total Number of Observations      11 Number of Distinct Observations      11
Number of Missing Observations       0

Barium

General Statistics

5% Lilliefors Critical Value       0.26 Data appear Normal at 5% Significance Level
Data appear Normal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.85 Data appear Normal at 5% Significance Level
Lilliefors Test Statistic       0.19 Lilliefors GOF Test

Normal GOF Test
Shapiro Wilk Test Statistic       0.95 Shapiro Wilk GOF Test

SD      47.82 Std. Error of Mean      14.42
Coefficient of Variation       0.31 Skewness     -0.128

Gamma GOF Test
A-D Test Statistic       0.42 Anderson-Darling Gamma GOF Test

5% A-D Critical Value       0.73d data appear Gamma Distributed at 5% Significan

   95% Modified-t UCL (Johnson-1978)    180.4

Assuming Normal Distribution
   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL    180.5    95% Adjusted-CLT UCL (Chen-1995)    177.4

Theta hat (MLE)      16.18 Theta star (bias corrected MLE)      22.05
nu hat (MLE)    209.9 nu star (bias corrected)    154

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics
k hat (MLE)       9.53 k star (bias corrected MLE)       6.99

K-S Test Statistic       0.22 Kolmogrov-Smirnoff Gamma GOF Test
5% K-S Critical Value       0.25d data appear Gamma Distributed at 5% Significan

Lognormal GOF Test
Shapiro Wilk Test Statistic       0.86 Shapiro Wilk Lognormal GOF Test

Assuming Gamma Distribution
oximate Gamma UCL (use when n>=50))    188.2% Adjusted Gamma UCL (use when n<50)    194.4

Adjusted Level of Significance      0.027 Adjusted Chi Square Value    122.2

MLE Mean (bias corrected)    154.3 MLE Sd (bias corrected)      58.34
Approximate Chi Square Value (0.05)    126.3

Maximum of Logged Data       5.47 SD of logged Data       0.36

Lognormal Statistics
Minimum of Logged Data       4.07 Mean of logged Data       4.98

5% Lilliefors Critical Value       0.26Data appear Lognormal at 5% Significance Level
Data appear Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.85Data appear Lognormal at 5% Significance Level
Lilliefors Test Statistic       0.25 Lilliefors Lognormal GOF Test

Nonparametric Distribution Free UCL Statistics
Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

   95% Chebyshev (MVUE) UCL    231.3  97.5% Chebyshev (MVUE) UCL    264.2
   99% Chebyshev (MVUE) UCL    328.6

Assuming Lognormal Distribution
   95% H-UCL    197.7    90% Chebyshev (MVUE) UCL    207.7

   90% Chebyshev(Mean, Sd) UCL    197.6    95% Chebyshev(Mean, Sd) UCL    217.2
 97.5% Chebyshev(Mean, Sd) UCL    244.4    99% Chebyshev(Mean, Sd) UCL    297.8

   95% Hall's Bootstrap UCL    181.7    95% Percentile Bootstrap UCL    176.5
   95% BCA Bootstrap UCL    175.7

   95% CLT UCL    178    95% Jackknife UCL    180.5
   95% Standard Bootstrap UCL    176.7    95% Bootstrap-t UCL    182

 highly negatively-skewed data, confidence limits (e.g., Chen, Johnson, Lognormal, and Gamma) ma
reliable.  Chen's and Johnson's methods provide adjustments for positvely skewed data sets.

Cadmium

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
mmendations are based upon the results of the simulation studies summarized in Singh, Singh, and 

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.
For additional insight the user may want to consult a statistician.

Suggested UCL to Use
95% Student's-t UCL    180.5
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General Statistics

Total Number of Observations      11 Number of Distinct Observations      11

Variance Detects      0.044 Percent Non-Detects      18.18
Mean Detects       0.38 SD Detects       0.21

Minimum Detect       0.20 Minimum Non-Detect       0.56
Maximum Detect       0.88 Maximum Non-Detect       0.60

Number of Detects       9 Number of Non-Detects       2
Number of Distinct Detects       9 Number of Distinct Non-Detects       2

Normal GOF Test on Detects Only
Shapiro Wilk Test Statistic       0.77 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.82Detected Data Not Normal at 5% Significance Leve

Mean of Logged Detects     -1.073 SD of Logged Detects       0.46

Median Detects       0.32 CV Detects       0.55
Skewness Detects       2.02 Kurtosis Detects       4.57

SD       0.18    95% KM (BCA) UCL       0.47
95% KM (t) UCL       0.47 95% KM (Percentile Bootstrap) UCL       0.47

Detected Data appear Approximate Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs
Mean       0.36 Standard Error of Mean      0.061

Lilliefors Test Statistic       0.28 Lilliefors GOF Test
5% Lilliefors Critical Value       0.29etected Data appear Normal at 5% Significance Le

Gamma GOF Tests on Detected Observations Only
A-D Test Statistic       0.47 Anderson-Darling GOF Test

5% A-D Critical Value       0.72d data appear Gamma Distributed at 5% Significan

97.5% KM Chebyshev UCL       0.75 99% KM Chebyshev UCL       0.97

   95% KM (z) UCL       0.46    95% KM Bootstrap t UCL       0.59
90% KM Chebyshev UCL       0.55 95% KM Chebyshev UCL       0.63

Theta hat (MLE)      0.077 Theta star (bias corrected MLE)       0.11
nu hat (MLE)      88.28 nu star (bias corrected)      60.19

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only
k hat (MLE)       4.90 k star (bias corrected MLE)       3.34

K-S Test Statistic       0.22 Kolmogrov-Smirnoff GOF
5% K-S Critical Value       0.28d data appear Gamma Distributed at 5% Significan

Approximate Chi Square Value (85.90, α)      65.54 Adjusted Chi Square Value (85.90, β)      62.64
 Approximate KM-UCL (use when n>=50)       0.48mma Adjusted KM-UCL (use when n<50)       0.50

Gamma Kaplan-Meier (KM) Statistics
k hat (KM)       3.90 nu hat (KM)      85.9

MLE Mean (bias corrected)       0.38 MLE Sd (bias corrected)       0.20

Maximum       0.88 Median       0.32
SD       0.19 CV       0.51

ma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM e
Minimum       0.20 Mean       0.36

Gamma ROS Statistics using Imputed  Non-Detects
GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1
For such situations, GROS method tends to yield inflated values of UCLs and BTVs

Adjusted Level of Significance (β)      0.027
Approximate Chi Square Value (94.52, α)      73.1 Adjusted Chi Square Value (94.52, β)      70.03

nu hat (MLE)    128.1 nu star (bias corrected)      94.52
MLE Mean (bias corrected)       0.36 MLE Sd (bias corrected)       0.17

k hat (MLE)       5.82 k star (bias corrected MLE)       4.29
Theta hat (MLE)      0.063 Theta star (bias corrected MLE)      0.085

Lilliefors Test Statistic       0.19 Lilliefors GOF Test
5% Lilliefors Critical Value       0.29ected Data appear Lognormal at 5% Significance L

Lognormal GOF Test on Detected Observations Only
Shapiro Wilk Test Statistic       0.91 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.82ected Data appear Lognormal at 5% Significance L

mma Approximate UCL (use when n>=50)       0.47% Gamma Adjusted UCL (use when n<50)       0.49

   95% BCA Bootstrap UCL       0.50    95% Bootstrap t UCL       0.62
   95% H-UCL (Log ROS)       0.48

SD in Original Scale       0.19 SD in Log Scale       0.41
% t UCL (assumes normality of ROS data)       0.47    95% Percentile Bootstrap UCL       0.46

Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects
Mean in Original Scale       0.36 Mean in Log Scale     -1.089

DL/2 Statistics
DL/2 Normal DL/2 Log-Transformed
Mean in Original Scale       0.36 Mean in Log Scale     -1.10

KM SD (logged)       0.41    95% Critical H Value (KM-Log)       2.07
KM Standard Error of Mean (logged)       0.13

CLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distribute
KM Mean (logged)     -1.095    95% H-UCL (KM -Log)       0.47
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tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
Recommendations are based upon data size, data distribution, and skewness.

mmendations are based upon the results of the simulation studies summarized in Singh, Maichle, and 
ations results will not cover all Real World data sets; for additional insight the user may want to cons

Suggested UCL to Use
95% KM (t) UCL       0.47 95% KM (Percentile Bootstrap) UCL       0.47

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics
Detected Data appear Approximate Normal Distributed at 5% Significance Level

SD in Original Scale       0.19 SD in Log Scale       0.41
   95% t UCL (Assumes normality)       0.46    95% H-Stat UCL       0.47

Minimum       6.78 Mean       8.79
Maximum      15.1 Median       8.13

Total Number of Observations      11 Number of Distinct Observations      11
Number of Missing Observations       0

Chromium

General Statistics

5% Lilliefors Critical Value       0.26 Data Not Normal at 5% Significance Level
Data Not Normal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.85 Data Not Normal at 5% Significance Level
Lilliefors Test Statistic       0.27 Lilliefors GOF Test

Normal GOF Test
Shapiro Wilk Test Statistic       0.77 Shapiro Wilk GOF Test

SD       2.39 Std. Error of Mean       0.72
Coefficient of Variation       0.27 Skewness       2.08

Gamma GOF Test
A-D Test Statistic       0.69 Anderson-Darling Gamma GOF Test

5% A-D Critical Value       0.72d data appear Gamma Distributed at 5% Significan

   95% Modified-t UCL (Johnson-1978)      10.18

Assuming Normal Distribution
   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL      10.1    95% Adjusted-CLT UCL (Chen-1995)      10.47

Theta hat (MLE)       0.47 Theta star (bias corrected MLE)       0.65
nu hat (MLE)    407 nu star (bias corrected)    297.4

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics
k hat (MLE)      18.5 k star (bias corrected MLE)      13.52

K-S Test Statistic       0.23 Kolmogrov-Smirnoff Gamma GOF Test
5% K-S Critical Value       0.25d data appear Gamma Distributed at 5% Significan

Assuming Gamma Distribution
roximate Gamma UCL (use when n>=50)      10.12% Adjusted Gamma UCL (use when n<50)      10.36

Adjusted Level of Significance      0.027 Adjusted Chi Square Value    252.5

MLE Mean (bias corrected)       8.79 MLE Sd (bias corrected)       2.39
Approximate Chi Square Value (0.05)    258.4

Lognormal Statistics
Minimum of Logged Data       1.91 Mean of logged Data       2.14

5% Lilliefors Critical Value       0.26Data appear Lognormal at 5% Significance Level
Data appear Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.85Data appear Lognormal at 5% Significance Level
Lilliefors Test Statistic       0.21 Lilliefors Lognormal GOF Test

Lognormal GOF Test
Shapiro Wilk Test Statistic       0.85 Shapiro Wilk Lognormal GOF Test

   95% Chebyshev (MVUE) UCL      11.48  97.5% Chebyshev (MVUE) UCL      12.65
   99% Chebyshev (MVUE) UCL      14.95

Assuming Lognormal Distribution
   95% H-UCL      10.11    90% Chebyshev (MVUE) UCL      10.64

Maximum of Logged Data       2.71 SD of logged Data       0.23

   95% Hall's Bootstrap UCL      16.05    95% Percentile Bootstrap UCL      10.02
   95% BCA Bootstrap UCL      10.45

   95% CLT UCL       9.98    95% Jackknife UCL      10.1
   95% Standard Bootstrap UCL       9.91    95% Bootstrap-t UCL      11.45

Nonparametric Distribution Free UCL Statistics
Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

   90% Chebyshev(Mean, Sd) UCL      10.96    95% Chebyshev(Mean, Sd) UCL      11.94
 97.5% Chebyshev(Mean, Sd) UCL      13.3    99% Chebyshev(Mean, Sd) UCL      15.97
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tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
mmendations are based upon the results of the simulation studies summarized in Singh, Singh, and 

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.
For additional insight the user may want to consult a statistician.

Suggested UCL to Use
95% Adjusted Gamma UCL      10.36

Minimum       6.42 Mean      15.54
Maximum      33.9 Median      13.3

Total Number of Observations      11 Number of Distinct Observations      11
Number of Missing Observations       0

Copper

General Statistics

5% Lilliefors Critical Value       0.26 Data appear Normal at 5% Significance Level
Data appear Normal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.85 Data appear Normal at 5% Significance Level
Lilliefors Test Statistic       0.22 Lilliefors GOF Test

Normal GOF Test
Shapiro Wilk Test Statistic       0.88 Shapiro Wilk GOF Test

SD       8.37 Std. Error of Mean       2.52
Coefficient of Variation       0.53 Skewness       1.24

Gamma GOF Test
A-D Test Statistic       0.29 Anderson-Darling Gamma GOF Test

5% A-D Critical Value       0.73d data appear Gamma Distributed at 5% Significan

   95% Modified-t UCL (Johnson-1978)      20.28

Assuming Normal Distribution
   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL      20.12    95% Adjusted-CLT UCL (Chen-1995)      20.71

Theta hat (MLE)       3.54 Theta star (bias corrected MLE)       4.78
nu hat (MLE)      96.35 nu star (bias corrected)      71.4

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics
k hat (MLE)       4.37 k star (bias corrected MLE)       3.24

K-S Test Statistic       0.17 Kolmogrov-Smirnoff Gamma GOF Test
5% K-S Critical Value       0.25d data appear Gamma Distributed at 5% Significan

Assuming Gamma Distribution
oximate Gamma UCL (use when n>=50))      20.96% Adjusted Gamma UCL (use when n<50)      22.04

Adjusted Level of Significance      0.027 Adjusted Chi Square Value      50.37

MLE Mean (bias corrected)      15.54 MLE Sd (bias corrected)       8.62
Approximate Chi Square Value (0.05)      52.95

Lognormal Statistics
Minimum of Logged Data       1.85 Mean of logged Data       2.62

5% Lilliefors Critical Value       0.26Data appear Lognormal at 5% Significance Level
Data appear Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.85Data appear Lognormal at 5% Significance Level
Lilliefors Test Statistic       0.14 Lilliefors Lognormal GOF Test

Lognormal GOF Test
Shapiro Wilk Test Statistic       0.97 Shapiro Wilk Lognormal GOF Test

   95% Chebyshev (MVUE) UCL      25.87  97.5% Chebyshev (MVUE) UCL      30.37
   99% Chebyshev (MVUE) UCL      39.22

Assuming Lognormal Distribution
   95% H-UCL      22.12    90% Chebyshev (MVUE) UCL      22.63

Maximum of Logged Data       3.52 SD of logged Data       0.50

   95% Hall's Bootstrap UCL      24.17    95% Percentile Bootstrap UCL      19.51
   95% BCA Bootstrap UCL      20.62

   95% CLT UCL      19.7    95% Jackknife UCL      20.12
   95% Standard Bootstrap UCL      19.59    95% Bootstrap-t UCL      22.12

Nonparametric Distribution Free UCL Statistics
Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
mmendations are based upon the results of the simulation studies summarized in Singh, Singh, and 

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.
For additional insight the user may want to consult a statistician.

Suggested UCL to Use
95% Student's-t UCL      20.12

   90% Chebyshev(Mean, Sd) UCL      23.12    95% Chebyshev(Mean, Sd) UCL      26.55
 97.5% Chebyshev(Mean, Sd) UCL      31.31    99% Chebyshev(Mean, Sd) UCL      40.67
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Minimum       0.86 Mean       1.89
Maximum       4.64 Median       1.77

Total Number of Observations      11 Number of Distinct Observations      11
Number of Missing Observations       0

Fluoride

General Statistics

5% Lilliefors Critical Value       0.26 Data Not Normal at 5% Significance Level
Data Not Normal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.85 Data Not Normal at 5% Significance Level
Lilliefors Test Statistic       0.27 Lilliefors GOF Test

Normal GOF Test
Shapiro Wilk Test Statistic       0.75 Shapiro Wilk GOF Test

SD       1.00 Std. Error of Mean       0.30
Coefficient of Variation       0.53 Skewness       2.23

Gamma GOF Test
A-D Test Statistic       0.56 Anderson-Darling Gamma GOF Test

5% A-D Critical Value       0.73d data appear Gamma Distributed at 5% Significan

   95% Modified-t UCL (Johnson-1978)       2.48

Assuming Normal Distribution
   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL       2.44    95% Adjusted-CLT UCL (Chen-1995)       2.61

Theta hat (MLE)       0.36 Theta star (bias corrected MLE)       0.48
nu hat (MLE)    115.7 nu star (bias corrected)      85.45

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics
k hat (MLE)       5.25 k star (bias corrected MLE)       3.88

K-S Test Statistic       0.20 Kolmogrov-Smirnoff Gamma GOF Test
5% K-S Critical Value       0.25d data appear Gamma Distributed at 5% Significan

Assuming Gamma Distribution
roximate Gamma UCL (use when n>=50)       2.48% Adjusted Gamma UCL (use when n<50)       2.60

Adjusted Level of Significance      0.027 Adjusted Chi Square Value      62.26

MLE Mean (bias corrected)       1.89 MLE Sd (bias corrected)       0.96
Approximate Chi Square Value (0.05)      65.14

Lognormal Statistics
Minimum of Logged Data     -0.143 Mean of logged Data       0.54

5% Lilliefors Critical Value       0.26Data appear Lognormal at 5% Significance Level
Data appear Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.85Data appear Lognormal at 5% Significance Level
Lilliefors Test Statistic       0.18 Lilliefors Lognormal GOF Test

Lognormal GOF Test
Shapiro Wilk Test Statistic       0.92 Shapiro Wilk Lognormal GOF Test

   95% Chebyshev (MVUE) UCL       2.99  97.5% Chebyshev (MVUE) UCL       3.48
   99% Chebyshev (MVUE) UCL       4.43

Assuming Lognormal Distribution
   95% H-UCL       2.55    90% Chebyshev (MVUE) UCL       2.65

Maximum of Logged Data       1.53 SD of logged Data       0.44

   95% Hall's Bootstrap UCL       4.72    95% Percentile Bootstrap UCL       2.40
   95% BCA Bootstrap UCL       2.61

   95% CLT UCL       2.39    95% Jackknife UCL       2.44
   95% Standard Bootstrap UCL       2.37    95% Bootstrap-t UCL       2.85

Nonparametric Distribution Free UCL Statistics
Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
mmendations are based upon the results of the simulation studies summarized in Singh, Singh, and 

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.
For additional insight the user may want to consult a statistician.

Suggested UCL to Use
95% Adjusted Gamma UCL       2.60

   90% Chebyshev(Mean, Sd) UCL       2.80    95% Chebyshev(Mean, Sd) UCL       3.21
 97.5% Chebyshev(Mean, Sd) UCL       3.79    99% Chebyshev(Mean, Sd) UCL       4.91

Number of Detects       6 Number of Non-Detects       5
Number of Distinct Detects       6 Number of Distinct Non-Detects       1

HMX

General Statistics
Total Number of Observations      11 Number of Distinct Observations       7
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Minimum Detect       0.15 Minimum Non-Detect       0.5

Maximum Detect      84.4 Maximum Non-Detect       0.5

Mean of Logged Detects       0.16 SD of Logged Detects       2.35

Median Detects       0.42 CV Detects       2.28
Skewness Detects       2.44 Kurtosis Detects       5.96

Variance Detects   1160 Percent Non-Detects      45.45
Mean Detects      14.93 SD Detects      34.06

Detected Data Not Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs
Mean       8.29 Standard Error of Mean       7.95

Lilliefors Test Statistic       0.46 Lilliefors GOF Test
5% Lilliefors Critical Value       0.36Detected Data Not Normal at 5% Significance Leve

Normal GOF Test on Detects Only
Shapiro Wilk Test Statistic       0.52 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.78Detected Data Not Normal at 5% Significance Leve

97.5% KM Chebyshev UCL      57.98 99% KM Chebyshev UCL      87.46

   95% KM (z) UCL      21.38    95% KM Bootstrap t UCL   1253
90% KM Chebyshev UCL      32.16 95% KM Chebyshev UCL      42.97

SD      24.09    95% KM (BCA) UCL      23.58
   95% KM (t) UCL      22.71    95% KM (Percentile Bootstrap) UCL      23.34

Detected Data Not Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only
k hat (MLE)       0.27 k star (bias corrected MLE)       0.24

K-S Test Statistic       0.36 Kolmogrov-Smirnoff GOF
5% K-S Critical Value       0.35ed Data Not Gamma Distributed at 5% Significanc

Gamma GOF Tests on Detected Observations Only
A-D Test Statistic       0.93 Anderson-Darling GOF Test

5% A-D Critical Value       0.77ed Data Not Gamma Distributed at 5% Significanc

Gamma Kaplan-Meier (KM) Statistics
k hat (KM)       0.11 nu hat (KM)       2.60

MLE Mean (bias corrected)      14.93 MLE Sd (bias corrected)      29.94

Theta hat (MLE)      54.23 Theta star (bias corrected MLE)      60.02
nu hat (MLE)       3.30 nu star (bias corrected)       2.98

ma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM e
Minimum      0.01 Mean       8.67

Gamma ROS Statistics using Imputed  Non-Detects
GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1
For such situations, GROS method tends to yield inflated values of UCLs and BTVs

Approximate Chi Square Value (2.61, α)       0.26 Adjusted Chi Square Value (2.61, β)       0.18
 Approximate KM-UCL (use when n>=50)      81.22mma Adjusted KM-UCL (use when n<50)    115.6

nu hat (MLE)       4.49 nu star (bias corrected)       4.60
MLE Mean (bias corrected)       8.67 MLE Sd (bias corrected)      18.95

k hat (MLE)       0.20 k star (bias corrected MLE)       0.20
Theta hat (MLE)      42.4 Theta star (bias corrected MLE)      41.42

Maximum      84.4 Median       0.28
SD      25.19 CV       2.90

Lognormal GOF Test on Detected Observations Only
Shapiro Wilk Test Statistic       0.82 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.78ected Data appear Lognormal at 5% Significance L

mma Approximate UCL (use when n>=50)      40.98% Gamma Adjusted UCL (use when n<50)      54.33

Adjusted Level of Significance (β)      0.027
Approximate Chi Square Value (4.61, α)       0.97 Adjusted Chi Square Value (4.61, β)       0.73

SD in Original Scale      25.22 SD in Log Scale       1.98
% t UCL (assumes normality of ROS data)      22.22    95% Percentile Bootstrap UCL      23.58

Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects
Mean in Original Scale       8.43 Mean in Log Scale     -0.389

Lilliefors Test Statistic       0.31 Lilliefors GOF Test
5% Lilliefors Critical Value       0.36ected Data appear Lognormal at 5% Significance L

KM SD (logged)       1.75    95% Critical H Value (KM-Log)       4.59
KM Standard Error of Mean (logged)       0.59

CLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distribute
KM Mean (logged)     -0.458    95% H-UCL (KM -Log)      37.44

   95% BCA Bootstrap UCL      31.35    95% Bootstrap t UCL    419.1
   95% H-UCL (Log ROS)    118.9

DL/2 is not a recommended method, provided for comparisons and historical reasons

SD in Original Scale      25.28 SD in Log Scale       1.85
   95% t UCL (Assumes normality)      22.07    95% H-Stat UCL      54.91

DL/2 Statistics
DL/2 Normal DL/2 Log-Transformed
Mean in Original Scale       8.25 Mean in Log Scale     -0.54
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Nonparametric Distribution Free UCL Statistics

Detected Data appear Lognormal Distributed at 5% Significance Level

General Statistics
Total Number of Observations      11 Number of Distinct Observations      11

ations results will not cover all Real World data sets; for additional insight the user may want to cons

Lead

Warning: Recommended UCL exceeds the maximum observation

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
Recommendations are based upon data size, data distribution, and skewness.

mmendations are based upon the results of the simulation studies summarized in Singh, Maichle, and 

Suggested UCL to Use
99% KM (Chebyshev) UCL      87.46

Coefficient of Variation       0.51 Skewness       1.26

Maximum      33.8 Median      14.1
SD       8.70 Std. Error of Mean       2.62

Number of Missing Observations       0
Minimum       6.59 Mean      16.84

Data Not Normal at 5% Significance Level

Assuming Normal Distribution
   95% Normal UCL    95% UCLs (Adjusted for Skewness)

Lilliefors Test Statistic       0.29 Lilliefors GOF Test
5% Lilliefors Critical Value       0.26 Data Not Normal at 5% Significance Level

Normal GOF Test
Shapiro Wilk Test Statistic       0.82 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.85 Data Not Normal at 5% Significance Level

5% A-D Critical Value       0.73d data appear Gamma Distributed at 5% Significan
K-S Test Statistic       0.24 Kolmogrov-Smirnoff Gamma GOF Test

Gamma GOF Test
A-D Test Statistic       0.55 Anderson-Darling Gamma GOF Test

   95% Student's-t UCL      21.59    95% Adjusted-CLT UCL (Chen-1995)      22.22
   95% Modified-t UCL (Johnson-1978)      21.76

Theta hat (MLE)       3.50 Theta star (bias corrected MLE)       4.73
nu hat (MLE)    105.6 nu star (bias corrected)      78.16

Gamma Statistics
k hat (MLE)       4.80 k star (bias corrected MLE)       3.55

5% K-S Critical Value       0.25d data appear Gamma Distributed at 5% Significan
Detected data appear Gamma Distributed at 5% Significance Level

Lognormal GOF Test
Shapiro Wilk Test Statistic       0.93 Shapiro Wilk Lognormal GOF Test

Assuming Gamma Distribution
roximate Gamma UCL (use when n>=50)      22.38% Adjusted Gamma UCL (use when n<50)      23.47

Adjusted Level of Significance      0.027 Adjusted Chi Square Value      56.06

MLE Mean (bias corrected)      16.84 MLE Sd (bias corrected)       8.93
Approximate Chi Square Value (0.05)      58.79

Maximum of Logged Data       3.52 SD of logged Data       0.47

Lognormal Statistics
Minimum of Logged Data       1.88 Mean of logged Data       2.71

5% Lilliefors Critical Value       0.26Data appear Lognormal at 5% Significance Level
Data appear Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.85Data appear Lognormal at 5% Significance Level
Lilliefors Test Statistic       0.21 Lilliefors Lognormal GOF Test

Nonparametric Distribution Free UCL Statistics
Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

   95% Chebyshev (MVUE) UCL      27.49  97.5% Chebyshev (MVUE) UCL      32.13
   99% Chebyshev (MVUE) UCL      41.26

Assuming Lognormal Distribution
   95% H-UCL      23.45    90% Chebyshev (MVUE) UCL      24.14

   90% Chebyshev(Mean, Sd) UCL      24.71    95% Chebyshev(Mean, Sd) UCL      28.27
 97.5% Chebyshev(Mean, Sd) UCL      33.22    99% Chebyshev(Mean, Sd) UCL      42.94

   95% Hall's Bootstrap UCL      46.05    95% Percentile Bootstrap UCL      21.34
   95% BCA Bootstrap UCL      22.13

   95% CLT UCL      21.15    95% Jackknife UCL      21.59
   95% Standard Bootstrap UCL      20.95    95% Bootstrap-t UCL      25.58

Suggested UCL to Use
95% Adjusted Gamma UCL      23.47
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Mercury

General Statistics
Total Number of Observations      11 Number of Distinct Observations      11

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
mmendations are based upon the results of the simulation studies summarized in Singh, Singh, and 

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.
For additional insight the user may want to consult a statistician.

Variance Detects     0.005 Percent Non-Detects       9.09
Mean Detects      0.052 SD Detects      0.073

Minimum Detect     0.007 Minimum Non-Detect      0.018
Maximum Detect       0.25 Maximum Non-Detect      0.018

Number of Detects      10 Number of Non-Detects       1
Number of Distinct Detects      10 Number of Distinct Non-Detects       1

Normal GOF Test on Detects Only
Shapiro Wilk Test Statistic       0.61 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.84Detected Data Not Normal at 5% Significance Leve

Mean of Logged Detects     -3.533 SD of Logged Detects       1.09

Median Detects      0.033 CV Detects       1.39
Skewness Detects       2.73 Kurtosis Detects       7.97

SD      0.067    95% KM (BCA) UCL      0.087
   95% KM (t) UCL      0.087    95% KM (Percentile Bootstrap) UCL      0.085

Detected Data Not Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs
Mean      0.048 Standard Error of Mean      0.021

Lilliefors Test Statistic       0.31 Lilliefors GOF Test
5% Lilliefors Critical Value       0.28Detected Data Not Normal at 5% Significance Leve

Gamma GOF Tests on Detected Observations Only
A-D Test Statistic       0.52 Anderson-Darling GOF Test

5% A-D Critical Value       0.74d data appear Gamma Distributed at 5% Significan

97.5% KM Chebyshev UCL       0.18 99% KM Chebyshev UCL       0.26

   95% KM (z) UCL      0.083    95% KM Bootstrap t UCL       0.16
90% KM Chebyshev UCL       0.11 95% KM Chebyshev UCL       0.14

Theta hat (MLE)      0.053 Theta star (bias corrected MLE)      0.069
nu hat (MLE)      19.69 nu star (bias corrected)      15.12

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only
k hat (MLE)       0.98 k star (bias corrected MLE)       0.75

K-S Test Statistic       0.18 Kolmogrov-Smirnoff GOF
5% K-S Critical Value       0.27d data appear Gamma Distributed at 5% Significan

Approximate Chi Square Value (11.39, α)       4.82 Adjusted Chi Square Value (11.39, β)       4.15
 Approximate KM-UCL (use when n>=50)       0.11mma Adjusted KM-UCL (use when n<50)       0.13

Gamma Kaplan-Meier (KM) Statistics
k hat (KM)       0.51 nu hat (KM)      11.39

MLE Mean (bias corrected)      0.052 MLE Sd (bias corrected)      0.060

Maximum       0.25 Median      0.031
SD      0.070 CV       1.45

ma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM e
Minimum     0.007 Mean      0.048

Gamma ROS Statistics using Imputed  Non-Detects
GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1
For such situations, GROS method tends to yield inflated values of UCLs and BTVs

Adjusted Level of Significance (β)      0.027
Approximate Chi Square Value (16.60, α)       8.38 Adjusted Chi Square Value (16.60, β)       7.45

nu hat (MLE)      20.99 nu star (bias corrected)      16.6
MLE Mean (bias corrected)      0.048 MLE Sd (bias corrected)      0.056

k hat (MLE)       0.95 k star (bias corrected MLE)       0.75
Theta hat (MLE)      0.051 Theta star (bias corrected MLE)      0.064

Lilliefors Test Statistic       0.15 Lilliefors GOF Test
5% Lilliefors Critical Value       0.28ected Data appear Lognormal at 5% Significance L

Lognormal GOF Test on Detected Observations Only
Shapiro Wilk Test Statistic       0.93 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.84ected Data appear Lognormal at 5% Significance L

mma Approximate UCL (use when n>=50)      0.096% Gamma Adjusted UCL (use when n<50)       0.10

   95% BCA Bootstrap UCL       0.10    95% Bootstrap t UCL       0.16
   95% H-UCL (Log ROS)       0.14

SD in Original Scale      0.070 SD in Log Scale       1.10
% t UCL (assumes normality of ROS data)      0.087    95% Percentile Bootstrap UCL      0.088

Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects
Mean in Original Scale      0.048 Mean in Log Scale     -3.645

CLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distribute
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DL/2 Statistics
DL/2 Normal DL/2 Log-Transformed
Mean in Original Scale      0.048 Mean in Log Scale     -3.639

KM SD (logged)       1.05    95% Critical H Value (KM-Log)       3.10
KM Standard Error of Mean (logged)       0.33

KM Mean (logged)     -3.646    95% H-UCL (KM -Log)       0.12

Suggested UCL to Use
95% KM (Chebyshev) UCL       0.14 95% GROS Adjusted Gamma UCL       0.10

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics
Detected Data appear Gamma Distributed at 5% Significance Level

SD in Original Scale      0.070 SD in Log Scale       1.09
   95% t UCL (Assumes normality)      0.087    95% H-Stat UCL       0.14

Nitrate

General Statistics
Total Number of Observations      11 Number of Distinct Observations      10

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
Recommendations are based upon data size, data distribution, and skewness.

mmendations are based upon the results of the simulation studies summarized in Singh, Maichle, and 
ations results will not cover all Real World data sets; for additional insight the user may want to cons

95% Adjusted Gamma KM-UCL       0.13

Variance Detects      10.57 Percent Non-Detects      54.55
Mean Detects       4.83 SD Detects       3.25

Minimum Detect       1.76 Minimum Non-Detect       1.21
Maximum Detect       9.74 Maximum Non-Detect       2.81

Number of Detects       5 Number of Non-Detects       6
Number of Distinct Detects       5 Number of Distinct Non-Detects       5

Normal GOF Test on Detects Only
Shapiro Wilk Test Statistic       0.89 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.76etected Data appear Normal at 5% Significance Le

Mean of Logged Detects       1.37 SD of Logged Detects       0.73

Median Detects       5.22 CV Detects       0.67
Skewness Detects       0.80 Kurtosis Detects       0.24

SD       2.65    95% KM (BCA) UCL       4.42
95% KM (t) UCL       4.49 95% KM (Percentile Bootstrap) UCL       4.28

Detected Data appear Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs
Mean       2.87 Standard Error of Mean       0.89

Lilliefors Test Statistic       0.22 Lilliefors GOF Test
5% Lilliefors Critical Value       0.39etected Data appear Normal at 5% Significance Le

Gamma GOF Tests on Detected Observations Only
A-D Test Statistic       0.37 Anderson-Darling GOF Test

5% A-D Critical Value       0.68d data appear Gamma Distributed at 5% Significan

97.5% KM Chebyshev UCL       8.46 99% KM Chebyshev UCL      11.79

   95% KM (z) UCL       4.34    95% KM Bootstrap t UCL       5.03
90% KM Chebyshev UCL       5.56 95% KM Chebyshev UCL       6.77

Theta hat (MLE)       1.82 Theta star (bias corrected MLE)       4.05
nu hat (MLE)      26.43 nu star (bias corrected)      11.9

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only
k hat (MLE)       2.64 k star (bias corrected MLE)       1.19

K-S Test Statistic       0.25 Kolmogrov-Smirnoff GOF
5% K-S Critical Value       0.36d data appear Gamma Distributed at 5% Significan

Approximate Chi Square Value (25.76, α)      15.2 Adjusted Chi Square Value (25.76, β)      13.89
 Approximate KM-UCL (use when n>=50)       4.87mma Adjusted KM-UCL (use when n<50)       5.33

Gamma Kaplan-Meier (KM) Statistics
k hat (KM)       1.17 nu hat (KM)      25.76

MLE Mean (bias corrected)       4.83 MLE Sd (bias corrected)       4.42

Maximum       9.74 Median      0.01
SD       3.25 CV       1.47

ma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM e
Minimum      0.01 Mean       2.20

Gamma ROS Statistics using Imputed  Non-Detects
GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1
For such situations, GROS method tends to yield inflated values of UCLs and BTVs

Adjusted Level of Significance (β)      0.027

nu hat (MLE)       5.79 nu star (bias corrected)       5.54
MLE Mean (bias corrected)       2.20 MLE Sd (bias corrected)       4.38

k hat (MLE)       0.26 k star (bias corrected MLE)       0.25
Theta hat (MLE)       8.36 Theta star (bias corrected MLE)       8.73
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Approximate Chi Square Value (5.54, α)       1.41 Adjusted Chi Square Value (5.54, β)       1.10

Lilliefors Test Statistic       0.24 Lilliefors GOF Test
5% Lilliefors Critical Value       0.39ected Data appear Lognormal at 5% Significance L

Lognormal GOF Test on Detected Observations Only
Shapiro Wilk Test Statistic       0.89 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.76ected Data appear Lognormal at 5% Significance L

mma Approximate UCL (use when n>=50)       8.64% Gamma Adjusted UCL (use when n<50)      11.08

   95% BCA Bootstrap UCL       4.34    95% Bootstrap t UCL       5.19
   95% H-UCL (Log ROS)       8.59

SD in Original Scale       3.03 SD in Log Scale       1.14
% t UCL (assumes normality of ROS data)       4.16    95% Percentile Bootstrap UCL       4.05

Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects
Mean in Original Scale       2.50 Mean in Log Scale       0.3

DL/2 Statistics
DL/2 Normal DL/2 Log-Transformed
Mean in Original Scale       2.64 Mean in Log Scale       0.49

KM SD (logged)       0.73    95% Critical H Value (KM-Log)       2.51
KM Standard Error of Mean (logged)       0.24

CLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distribute
KM Mean (logged)       0.74    95% H-UCL (KM -Log)       4.89

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
Recommendations are based upon data size, data distribution, and skewness.

mmendations are based upon the results of the simulation studies summarized in Singh, Maichle, and 
ations results will not cover all Real World data sets; for additional insight the user may want to cons

Suggested UCL to Use
95% KM (t) UCL       4.49 95% KM (Percentile Bootstrap) UCL       4.28

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics
Detected Data appear Normal Distributed at 5% Significance Level

SD in Original Scale       2.94 SD in Log Scale       0.97
   95% t UCL (Assumes normality)       4.25    95% H-Stat UCL       6.64

Minimum       1.25 Mean       2.86
Maximum       5.27 Median       2.6

Total Number of Observations      11 Number of Distinct Observations      11
Number of Missing Observations       0

Uranium-234

General Statistics

5% Lilliefors Critical Value       0.26 Data appear Normal at 5% Significance Level
Data appear Normal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.85 Data appear Normal at 5% Significance Level
Lilliefors Test Statistic       0.16 Lilliefors GOF Test

Normal GOF Test
Shapiro Wilk Test Statistic       0.92 Shapiro Wilk GOF Test

SD       1.36 Std. Error of Mean       0.41
Coefficient of Variation       0.47 Skewness       0.55

Gamma GOF Test
A-D Test Statistic       0.30 Anderson-Darling Gamma GOF Test

5% A-D Critical Value       0.73d data appear Gamma Distributed at 5% Significan

   95% Modified-t UCL (Johnson-1978)       3.61

Assuming Normal Distribution
   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL       3.60    95% Adjusted-CLT UCL (Chen-1995)       3.61

Theta hat (MLE)       0.58 Theta star (bias corrected MLE)       0.79
nu hat (MLE)    107.3 nu star (bias corrected)      79.39

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics
k hat (MLE)       4.87 k star (bias corrected MLE)       3.60

K-S Test Statistic       0.17 Kolmogrov-Smirnoff Gamma GOF Test
5% K-S Critical Value       0.25d data appear Gamma Distributed at 5% Significan

Assuming Gamma Distribution
oximate Gamma UCL (use when n>=50))       3.79% Adjusted Gamma UCL (use when n<50)       3.97

Adjusted Level of Significance      0.027 Adjusted Chi Square Value      57.1

MLE Mean (bias corrected)       2.86 MLE Sd (bias corrected)       1.50
Approximate Chi Square Value (0.05)      59.86

Lognormal GOF Test
Shapiro Wilk Test Statistic       0.94 Shapiro Wilk Lognormal GOF Test
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Lognormal Statistics
Minimum of Logged Data       0.22 Mean of logged Data       0.94

5% Lilliefors Critical Value       0.26Data appear Lognormal at 5% Significance Level
Data appear Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.85Data appear Lognormal at 5% Significance Level
Lilliefors Test Statistic       0.16 Lilliefors Lognormal GOF Test

   95% Chebyshev (MVUE) UCL       4.73  97.5% Chebyshev (MVUE) UCL       5.54
   99% Chebyshev (MVUE) UCL       7.13

Assuming Lognormal Distribution
   95% H-UCL       4.04    90% Chebyshev (MVUE) UCL       4.15

Maximum of Logged Data       1.66 SD of logged Data       0.48

   95% Hall's Bootstrap UCL       3.52    95% Percentile Bootstrap UCL       3.52
   95% BCA Bootstrap UCL       3.55

   95% CLT UCL       3.53    95% Jackknife UCL       3.60
   95% Standard Bootstrap UCL       3.50    95% Bootstrap-t UCL       3.73

Nonparametric Distribution Free UCL Statistics
Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
mmendations are based upon the results of the simulation studies summarized in Singh, Singh, and 

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.
For additional insight the user may want to consult a statistician.

Suggested UCL to Use
95% Student's-t UCL       3.60

   90% Chebyshev(Mean, Sd) UCL       4.09    95% Chebyshev(Mean, Sd) UCL       4.65
 97.5% Chebyshev(Mean, Sd) UCL       5.42    99% Chebyshev(Mean, Sd) UCL       6.95

Minimum      0.072 Mean       0.15
Maximum       0.39 Median       0.12

Total Number of Observations      11 Number of Distinct Observations      11
Number of Missing Observations       0

Uranium-235/236

General Statistics

5% Lilliefors Critical Value       0.26 Data appear Normal at 5% Significance Level
Data appear Approximate Normal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.85 Data Not Normal at 5% Significance Level
Lilliefors Test Statistic       0.21 Lilliefors GOF Test

Normal GOF Test
Shapiro Wilk Test Statistic       0.80 Shapiro Wilk GOF Test

SD       0.10 Std. Error of Mean      0.030
Coefficient of Variation       0.65 Skewness       1.63

Gamma GOF Test
A-D Test Statistic       0.48 Anderson-Darling Gamma GOF Test

5% A-D Critical Value       0.73d data appear Gamma Distributed at 5% Significan

   95% Modified-t UCL (Johnson-1978)       0.21

Assuming Normal Distribution
   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL       0.21    95% Adjusted-CLT UCL (Chen-1995)       0.22

Theta hat (MLE)      0.046 Theta star (bias corrected MLE)      0.062
nu hat (MLE)      74.44 nu star (bias corrected)      55.47

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics
k hat (MLE)       3.38 k star (bias corrected MLE)       2.52

K-S Test Statistic       0.15 Kolmogrov-Smirnoff Gamma GOF Test
5% K-S Critical Value       0.25d data appear Gamma Distributed at 5% Significan

Assuming Gamma Distribution
oximate Gamma UCL (use when n>=50))       0.22% Adjusted Gamma UCL (use when n<50)       0.23

Adjusted Level of Significance      0.027 Adjusted Chi Square Value      37.15

MLE Mean (bias corrected)       0.15 MLE Sd (bias corrected)      0.098
Approximate Chi Square Value (0.05)      39.36

Lognormal Statistics
Minimum of Logged Data     -2.62 Mean of logged Data     -2.006

5% Lilliefors Critical Value       0.26Data appear Lognormal at 5% Significance Level
Data appear Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.85Data appear Lognormal at 5% Significance Level
Lilliefors Test Statistic       0.13 Lilliefors Lognormal GOF Test

Lognormal GOF Test
Shapiro Wilk Test Statistic       0.92 Shapiro Wilk Lognormal GOF Test
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   95% Chebyshev (MVUE) UCL       0.27  97.5% Chebyshev (MVUE) UCL       0.32
   99% Chebyshev (MVUE) UCL       0.42

Assuming Lognormal Distribution
   95% H-UCL       0.23    90% Chebyshev (MVUE) UCL       0.23

Maximum of Logged Data     -0.919 SD of logged Data       0.55

   95% Hall's Bootstrap UCL       0.47    95% Percentile Bootstrap UCL       0.21
   95% BCA Bootstrap UCL       0.22

   95% CLT UCL       0.20    95% Jackknife UCL       0.21
   95% Standard Bootstrap UCL       0.20    95% Bootstrap-t UCL       0.28

Nonparametric Distribution Free UCL Statistics
Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
mmendations are based upon the results of the simulation studies summarized in Singh, Singh, and 

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.
For additional insight the user may want to consult a statistician.

Suggested UCL to Use
95% Student's-t UCL       0.21

   90% Chebyshev(Mean, Sd) UCL       0.25    95% Chebyshev(Mean, Sd) UCL       0.29
 97.5% Chebyshev(Mean, Sd) UCL       0.34    99% Chebyshev(Mean, Sd) UCL       0.46

Minimum       1.22 Mean       2.99
Maximum       5.64 Median       3.03

Total Number of Observations      11 Number of Distinct Observations      10
Number of Missing Observations       0

Uranium-238

General Statistics

5% Lilliefors Critical Value       0.26 Data appear Normal at 5% Significance Level
Data appear Normal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.85 Data appear Normal at 5% Significance Level
Lilliefors Test Statistic       0.19 Lilliefors GOF Test

Normal GOF Test
Shapiro Wilk Test Statistic       0.94 Shapiro Wilk GOF Test

SD       1.39 Std. Error of Mean       0.42
Coefficient of Variation       0.46 Skewness       0.56

Gamma GOF Test
A-D Test Statistic       0.27 Anderson-Darling Gamma GOF Test

5% A-D Critical Value       0.73d data appear Gamma Distributed at 5% Significan

   95% Modified-t UCL (Johnson-1978)       3.76

Assuming Normal Distribution
   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL       3.75    95% Adjusted-CLT UCL (Chen-1995)       3.76

Theta hat (MLE)       0.59 Theta star (bias corrected MLE)       0.80
nu hat (MLE)    111.3 nu star (bias corrected)      82.31

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics
k hat (MLE)       5.06 k star (bias corrected MLE)       3.74

K-S Test Statistic       0.18 Kolmogrov-Smirnoff Gamma GOF Test
5% K-S Critical Value       0.25d data appear Gamma Distributed at 5% Significan

Assuming Gamma Distribution
oximate Gamma UCL (use when n>=50))       3.95% Adjusted Gamma UCL (use when n<50)       4.13

Adjusted Level of Significance      0.027 Adjusted Chi Square Value      59.58

MLE Mean (bias corrected)       2.99 MLE Sd (bias corrected)       1.54
Approximate Chi Square Value (0.05)      62.4

Lognormal Statistics
Minimum of Logged Data       0.19 Mean of logged Data       0.99

5% Lilliefors Critical Value       0.26Data appear Lognormal at 5% Significance Level
Data appear Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.85Data appear Lognormal at 5% Significance Level
Lilliefors Test Statistic       0.15 Lilliefors Lognormal GOF Test

Lognormal GOF Test
Shapiro Wilk Test Statistic       0.96 Shapiro Wilk Lognormal GOF Test

   95% Chebyshev (MVUE) UCL       4.94  97.5% Chebyshev (MVUE) UCL       5.78
   99% Chebyshev (MVUE) UCL       7.42

Assuming Lognormal Distribution
   95% H-UCL       4.21    90% Chebyshev (MVUE) UCL       4.33

Maximum of Logged Data       1.73 SD of logged Data       0.48
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   95% Hall's Bootstrap UCL       3.76    95% Percentile Bootstrap UCL       3.64
   95% BCA Bootstrap UCL       3.72

   95% CLT UCL       3.68    95% Jackknife UCL       3.75
   95% Standard Bootstrap UCL       3.66    95% Bootstrap-t UCL       3.87

Nonparametric Distribution Free UCL Statistics
Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
mmendations are based upon the results of the simulation studies summarized in Singh, Singh, and 

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.
For additional insight the user may want to consult a statistician.

Suggested UCL to Use
95% Student's-t UCL       3.75

   90% Chebyshev(Mean, Sd) UCL       4.25    95% Chebyshev(Mean, Sd) UCL       4.82
 97.5% Chebyshev(Mean, Sd) UCL       5.61    99% Chebyshev(Mean, Sd) UCL       7.17

Minimum      21.9 Mean      39.94
Maximum    113 Median      32.2

Total Number of Observations      11 Number of Distinct Observations      11
Number of Missing Observations       0

Zinc

General Statistics

5% Lilliefors Critical Value       0.26 Data Not Normal at 5% Significance Level
Data Not Normal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.85 Data Not Normal at 5% Significance Level
Lilliefors Test Statistic       0.35 Lilliefors GOF Test

Normal GOF Test
Shapiro Wilk Test Statistic       0.67 Shapiro Wilk GOF Test

SD      27.85 Std. Error of Mean       8.39
Coefficient of Variation       0.69 Skewness       2.23

Gamma GOF Test
A-D Test Statistic       1.11 Anderson-Darling Gamma GOF Test

5% A-D Critical Value       0.73ata Not Gamma Distributed at 5% Significance Lev

   95% Modified-t UCL (Johnson-1978)      56.1

Assuming Normal Distribution
   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL      55.16    95% Adjusted-CLT UCL (Chen-1995)      59.8

Theta hat (MLE)      11.3 Theta star (bias corrected MLE)      15.18
nu hat (MLE)      77.73 nu star (bias corrected)      57.86

Data Not Gamma Distributed at 5% Significance Level

Gamma Statistics
k hat (MLE)       3.53 k star (bias corrected MLE)       2.63

K-S Test Statistic       0.29 Kolmogrov-Smirnoff Gamma GOF Test
5% K-S Critical Value       0.25ata Not Gamma Distributed at 5% Significance Lev

Assuming Gamma Distribution
oximate Gamma UCL (use when n>=50))      55.85% Adjusted Gamma UCL (use when n<50)      59.08

Adjusted Level of Significance      0.027 Adjusted Chi Square Value      39.11

MLE Mean (bias corrected)      39.94 MLE Sd (bias corrected)      24.62
Approximate Chi Square Value (0.05)      41.38

Lognormal Statistics
Minimum of Logged Data       3.08 Mean of logged Data       3.53

5% Lilliefors Critical Value       0.26Data appear Lognormal at 5% Significance Level
Data appear Approximate Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.85 Data Not Lognormal at 5% Significance Level
Lilliefors Test Statistic       0.25 Lilliefors Lognormal GOF Test

Lognormal GOF Test
Shapiro Wilk Test Statistic       0.81 Shapiro Wilk Lognormal GOF Test

   95% Chebyshev (MVUE) UCL      65.87  97.5% Chebyshev (MVUE) UCL      77.56
   99% Chebyshev (MVUE) UCL    100.5

Assuming Lognormal Distribution
   95% H-UCL      56.43    90% Chebyshev (MVUE) UCL      57.44

Maximum of Logged Data       4.72 SD of logged Data       0.51

   95% Hall's Bootstrap UCL    130.5    95% Percentile Bootstrap UCL      54.08

   95% CLT UCL      53.75    95% Jackknife UCL      55.16
   95% Standard Bootstrap UCL      53.15    95% Bootstrap-t UCL      95.87

Nonparametric Distribution Free UCL Statistics
Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs
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   95% BCA Bootstrap UCL      57.42

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
mmendations are based upon the results of the simulation studies summarized in Singh, Singh, and 

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.
For additional insight the user may want to consult a statistician.

Suggested UCL to Use
95% Chebyshev (Mean, Sd) UCL      76.54

   90% Chebyshev(Mean, Sd) UCL      65.13    95% Chebyshev(Mean, Sd) UCL      76.54
 97.5% Chebyshev(Mean, Sd) UCL      92.38    99% Chebyshev(Mean, Sd) UCL    123.5
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tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
mmendations are based upon the results of the simulation studies summarized in Singh, Singh, and 

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

   95% BCA Bootstrap UCL  11536
   90% Chebyshev(Mean, Sd) UCL  12947    95% Chebyshev(Mean, Sd) UCL  14646

 97.5% Chebyshev(Mean, Sd) UCL  17004    99% Chebyshev(Mean, Sd) UCL  21636

Suggested UCL to Use
95% Student's-t UCL  11424

Nonparametric Distribution Free UCLs

   95% Chebyshev (MVUE) UCL  14767  97.5% Chebyshev (MVUE) UCL  17170
   99% Chebyshev (MVUE) UCL

   95% CLT UCL  11253    95% Jackknife UCL  11424
   95% Standard Bootstrap UCL  11180    95% Bootstrap-t UCL  12152

   95% Hall's Bootstrap UCL  14631    95% Percentile Bootstrap UCL  11258

Lognormal Statistics
Minimum of Logged Data       8.16 Mean of logged Data       9.02

 21890

Assuming Lognormal Distribution
   95% H-UCL  12491    90% Chebyshev (MVUE) UCL  13035

Nonparametric Distribution Free UCL Statistics
Data appear to follow a Discernible Distribution at 5% Significance Level

Lilliefors Lognormal GOF Test

Lognormal GOF Test
Shapiro Wilk Test Statistic       0.95 Shapiro Wilk Lognormal GOF Test

5% Lilliefors Critical Value       0.24Data appear Lognormal at 5% Significance Level
Data appear Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.86Data appear Lognormal at 5% Significance Level
Lilliefors Test Statistic       0.20

Maximum of Logged Data       9.92 SD of logged Data       0.48

nu hat (MLE)    126.1 nu star (bias corrected)      98.33
MLE Mean (bias corrected)   9196 MLE Sd (bias corrected)   4729

Approximate Chi Square Value (0.05)      76.46

Assuming Gamma Distribution
oximate Gamma UCL (use when n>=50))  11827% Adjusted Gamma UCL (use when n<50)  12268

Adjusted Level of Significance      0.030 Adjusted Chi Square Value      73.71

5% A-D Critical Value       0.73d data appear Gamma Distributed at 5% Significan
K-S Test Statistic       0.17 Kolmogrov-Smirnoff Gamma GOF Test

Gamma Statistics
k hat (MLE)       4.85 k star (bias corrected MLE)       3.78

5% K-S Critical Value       0.23d data appear Gamma Distributed at 5% Significan
Detected data appear Gamma Distributed at 5% Significance Level

Theta hat (MLE)   1896 Theta star (bias corrected MLE)   2432

Lilliefors Test Statistic       0.20 Lilliefors GOF Test
5% Lilliefors Critical Value       0.24 Data appear Normal at 5% Significance Level

   95% Modified-t UCL (Johnson-1978)  11497

Data appear Normal at 5% Significance Level

Assuming Normal Distribution
   95% Normal UCL    95% UCLs (Adjusted for Skewness)

Gamma GOF Test
A-D Test Statistic       0.32 Anderson-Darling Gamma GOF Test

   95% Student's-t UCL  11424    95% Adjusted-CLT UCL (Chen-1995)  11719

Coefficient of Variation       0.49 Skewness       1.25

Maximum  20500 Median   8410
SD

Normal GOF Test
Shapiro Wilk Test Statistic       0.89 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.86 Data appear Normal at 5% Significance Level

  9196

General Statistics
Total Number of Observations      13 Number of Distinct Observations      13

  4508 Std. Error of Mean   1250

Number of Missing Observations       0
Minimum   3510 Mean

95%

UCL Statistics for Data Sets with Non-Detects

User Selected Options
e/Time of Computation   2/5/2015 8:51:16 AM

 f Bootstrap Operations   2000

Aluminum

From File   ProUCLinput_11-005(c)_0-5.xls
Full Precision   OFF

Confidence Coefficient   
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124
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128
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 97.5% Chebyshev(Mean, Sd) UCL    242.4    99% Chebyshev(Mean, Sd) UCL    305

Suggested UCL to Use
95% Student's-t UCL    167.1

 highly negatively-skewed data, confidence limits (e.g., Chen, Johnson, Lognormal, and Gamma) ma
reliable.  Chen's and Johnson's methods provide adjustments for positvely skewed data sets.

Cadmium

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
mmendations are based upon the results of the simulation studies summarized in Singh, Singh, and 

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.
For additional insight the user may want to consult a statistician.

   95% CLT UCL    164.7    95% Jackknife UCL    167.1
   95% Standard Bootstrap UCL    162.9    95% Bootstrap-t UCL    163.8

   95% Hall's Bootstrap UCL    164.6    95% Percentile Bootstrap UCL    162.8
   95% BCA Bootstrap UCL    161.9

   90% Chebyshev(Mean, Sd) UCL    187.6    95% Chebyshev(Mean, Sd) UCL    210.6

   375.7

Assuming Lognormal Distribution
   95% H-UCL    207.6    90% Chebyshev (MVUE) UCL    211.5

Nonparametric Distribution Free UCL Statistics
Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

   95% Chebyshev (MVUE) UCL    243.6  97.5% Chebyshev (MVUE) UCL    288.2
   99% Chebyshev (MVUE) UCL

5% Lilliefors Critical Value       0.24 Data Not Lognormal at 5% Significance Level
Data Not Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.86 Data Not Lognormal at 5% Significance Level
Lilliefors Test Statistic       0.30

Maximum of Logged Data       5.47 SD of logged Data       0.58

Lognormal Statistics
Minimum of Logged Data       3.59 Mean of logged Data       4.79

Approximate Chi Square Value (0.05)      61.91

Assuming Gamma Distribution
oximate Gamma UCL (use when n>=50))    180.8% Adjusted Gamma UCL (use when n<50)    188.3

Adjusted Level of Significance      0.030 Adjusted Chi Square Value      59.46

Lilliefors Lognormal GOF Test

Lognormal GOF Test
Shapiro Wilk Test Statistic       0.84 Shapiro Wilk Lognormal GOF Test

Detected data follow Appr. Gamma Distribution at 5% Significance Level

Gamma Statistics
k hat (MLE)       4.02 k star (bias corrected MLE)       3.14

Theta hat (MLE)      34.06 Theta star (bias corrected MLE)      43.55
nu hat (MLE)    104.5 nu star (bias corrected)      81.75

MLE Mean (bias corrected)    136.9 MLE Sd (bias corrected)      77.23

Assuming Normal Distribution
   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL    167.1

Gamma GOF Test
A-D Test Statistic       0.72 Anderson-Darling Gamma GOF Test

5% A-D Critical Value       0.73d data appear Gamma Distributed at 5% Significan
K-S Test Statistic       0.27 Kolmogrov-Smirnoff Gamma GOF Test

5% K-S Critical Value       0.23ata Not Gamma Distributed at 5% Significance Lev

5% Shapiro Wilk Critical Value       0.86 Data appear Normal at 5% Significance Level
Lilliefors Test Statistic       0.20 Lilliefors GOF Test

   95% Adjusted-CLT UCL (Chen-1995)    163.4

5% Lilliefors Critical Value       0.24 Data appear Normal at 5% Significance Level
Data appear Normal at 5% Significance Level

   95% Modified-t UCL (Johnson-1978)    166.8

      0.44 Skewness     -0.273

Minimum      36.4 Mean    136.9
Maximum    238 Median

Normal GOF Test
Shapiro Wilk Test Statistic       0.94 Shapiro Wilk GOF Test

SD      60.92 Std. Error of Mean      16.9
Coefficient of Variation

Barium

General Statistics

For additional insight the user may want to consult a statistician.
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Total Number of Observations      13 Number of Distinct Observations      13
Number of Missing Observations       0
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Mean in Original Scale       0.32 Mean in Log Scale     -1.25

CLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distribute
KM Mean (logged)     -1.272    95% H-UCL (KM -Log)       0.45

KM SD (logged)       0.53    95% Critical H Value (KM-Log)       2.15
KM Standard Error of Mean (logged)       0.16

DL/2 Statistics
DL/2 Normal DL/2 Log-Transformed

SD in Original Scale       0.19 SD in Log Scale       0.52
% t UCL (assumes normality of ROS data)       0.42    95% Percentile Bootstrap UCL       0.41

   95% BCA Bootstrap UCL       0.45    95% Bootstrap t UCL       0.50
   95% H-UCL (Log ROS)       0.44

Lognormal GOF Test on Detected Observations Only
Shapiro Wilk Test Statistic       0.97 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.85ected Data appear Lognormal at 5% Significance L
Lilliefors Test Statistic       0.13 Lilliefors GOF Test

5% Lilliefors Critical Value       0.26ected Data appear Lognormal at 5% Significance L
Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects
Mean in Original Scale       0.32 Mean in Log Scale     -1.269

     58.7 Adjusted Chi Square Value (78.05, β)      56.31

nu hat (MLE)      99.74 nu star (bias corrected)      78.05
MLE Mean (bias corrected)       0.32 MLE Sd (bias corrected)

mma Approximate UCL (use when n>=50)       0.43% Gamma Adjusted UCL (use when n<50)       0.45

Adjusted Level of Significance (β)      0.030
Approximate Chi Square Value (78.05, α)

Maximum       0.88 Median       0.27
SD       0.19 CV       0.61

      0.18

k hat (MLE)       3.83 k star (bias corrected MLE)       3.00
Theta hat (MLE)      0.084 Theta star (bias corrected MLE)       0.10

Approximate Chi Square Value (72.35, α)      53.76 Adjusted Chi Square Value (72.35, β)      51.48
 Approximate KM-UCL (use when n>=50)       0.43mma Adjusted KM-UCL (use when n<50)       0.45

ma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM e
Minimum       0.11 Mean       0.32

Gamma ROS Statistics using Imputed  Non-Detects
GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1
For such situations, GROS method tends to yield inflated values of UCLs and BTVs

Theta hat (MLE)       0.1 Theta star (bias corrected MLE)       0.13
nu hat (MLE)      73.18 nu star (bias corrected)      54.56

Gamma Kaplan-Meier (KM) Statistics
k hat (KM)       2.78 nu hat (KM)      72.35

MLE Mean (bias corrected)       0.33 MLE Sd (bias corrected)       0.21

Gamma GOF Tests on Detected Observations Only
A-D Test Statistic       0.26 Anderson-Darling GOF Test

5% A-D Critical Value       0.73d data appear Gamma Distributed at 5% Significan
K-S Test Statistic       0.15 Kolmogrov-Smirnoff GOF

5% K-S Critical Value       0.25d data appear Gamma Distributed at 5% Significan
Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only
k hat (MLE)       3.32 k star (bias corrected MLE)       2.48

      0.50 95% KM Chebyshev UCL       0.58

SD       0.19    95% KM (BCA) UCL       0.43
95% KM (t) UCL       0.42 95% KM (Percentile Bootstrap) UCL

97.5% KM Chebyshev UCL       0.69 99% KM Chebyshev UCL       0.90

   95% KM (z) UCL       0.42    95% KM Bootstrap t UCL       0.48
90% KM Chebyshev UCL

Normal GOF Test on Detects Only
Shapiro Wilk Test Statistic       0.82 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.85Detected Data Not Normal at 5% Significance Leve
Lilliefors Test Statistic       0.23 Lilliefors GOF Test

5% Lilliefors Critical Value       0.26etected Data appear Normal at 5% Significance Le

      0.42

Detected Data appear Approximate Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs
Mean       0.32 Standard Error of Mean      0.058

      1.85 Kurtosis Detects       4.26

Variance Detects      0.046 Percent Non-Detects      15.38
Mean Detects       0.33 SD Detects

Mean of Logged Detects     -1.255 SD of Logged Detects       0.57

Median Detects       0.28 CV Detects       0.64
Skewness Detects

General Statistics
Total Number of Observations      13 Number of Distinct Observations      13

Number of Detects      11 Number of Non-Detects       2
Number of Distinct Detects      11 Number of Distinct Non-Detects       2

      0.21

Minimum Detect       0.11 Minimum Non-Detect       0.56
Maximum Detect       0.88 Maximum Non-Detect       0.60
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 97.5% Chebyshev(Mean, Sd) UCL      13.07    99% Chebyshev(Mean, Sd) UCL      16.08

   95% CLT UCL       9.33    95% Jackknife UCL       9.44
   95% Standard Bootstrap UCL       9.26    95% Bootstrap-t UCL       9.59

   95% Hall's Bootstrap UCL      10.33    95% Percentile Bootstrap UCL       9.33
   95% BCA Bootstrap UCL       9.53

   90% Chebyshev(Mean, Sd) UCL      10.44    95% Chebyshev(Mean, Sd) UCL      11.54

     16.87

Assuming Lognormal Distribution
   95% H-UCL      10.13    90% Chebyshev (MVUE) UCL      10.7

Nonparametric Distribution Free UCL Statistics
Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

   95% Chebyshev (MVUE) UCL      11.91  97.5% Chebyshev (MVUE) UCL      13.58
   99% Chebyshev (MVUE) UCL

5% Lilliefors Critical Value       0.24 Data Not Lognormal at 5% Significance Level
Data appear Approximate Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.86Data appear Lognormal at 5% Significance Level
Lilliefors Test Statistic       0.24

Maximum of Logged Data       2.71 SD of logged Data       0.39

Lognormal Statistics
Minimum of Logged Data       1.17 Mean of logged Data       2.01

Approximate Chi Square Value (0.05)    128.7

Assuming Gamma Distribution
oximate Gamma UCL (use when n>=50))       9.73% Adjusted Gamma UCL (use when n<50)      10.02

Adjusted Level of Significance      0.030 Adjusted Chi Square Value    125.1

Lilliefors Lognormal GOF Test

Lognormal GOF Test
Shapiro Wilk Test Statistic       0.91 Shapiro Wilk Lognormal GOF Test

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics
k hat (MLE)       7.76 k star (bias corrected MLE)       6.02

Theta hat (MLE)       1.03 Theta star (bias corrected MLE)       1.32
nu hat (MLE)    201.9 nu star (bias corrected)    156.6

MLE Mean (bias corrected)       7.99 MLE Sd (bias corrected)       3.25

Assuming Normal Distribution
   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL       9.44

Gamma GOF Test
A-D Test Statistic       0.54 Anderson-Darling Gamma GOF Test

5% A-D Critical Value       0.73d data appear Gamma Distributed at 5% Significan
K-S Test Statistic       0.21 Kolmogrov-Smirnoff Gamma GOF Test

5% K-S Critical Value       0.23d data appear Gamma Distributed at 5% Significan

5% Shapiro Wilk Critical Value       0.86 Data appear Normal at 5% Significance Level
Lilliefors Test Statistic       0.20 Lilliefors GOF Test

   95% Adjusted-CLT UCL (Chen-1995)       9.52

5% Lilliefors Critical Value       0.24 Data appear Normal at 5% Significance Level
Data appear Normal at 5% Significance Level

   95% Modified-t UCL (Johnson-1978)       9.47

      0.36 Skewness       0.79

Minimum       3.25 Mean       7.99
Maximum      15.1 Median

Normal GOF Test
Shapiro Wilk Test Statistic       0.91 Shapiro Wilk GOF Test

SD       2.92 Std. Error of Mean       0.81
Coefficient of Variation

Chromium

General Statistics

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
Recommendations are based upon data size, data distribution, and skewness.

mmendations are based upon the results of the simulation studies summarized in Singh, Maichle, and 
ations results will not cover all Real World data sets; for additional insight the user may want to cons

      7.96

Total Number of Observations      13 Number of Distinct Observations      13
Number of Missing Observations       0

SD in Original Scale       0.19 SD in Log Scale       0.52
   95% t UCL (Assumes normality)       0.42    95% H-Stat UCL       0.45

Suggested UCL to Use
95% KM (t) UCL       0.42 95% KM (Percentile Bootstrap) UCL       0.42

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics
Detected Data appear Approximate Normal Distributed at 5% Significance Level
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tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
mmendations are based upon the results of the simulation studies summarized in Singh, Singh, and 

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.
For additional insight the user may want to consult a statistician.

   95% BCA Bootstrap UCL      18.27
   90% Chebyshev(Mean, Sd) UCL      21.08    95% Chebyshev(Mean, Sd) UCL      24.39

 97.5% Chebyshev(Mean, Sd) UCL      28.97    99% Chebyshev(Mean, Sd) UCL      37.97

Suggested UCL to Use
95% Student's-t UCL      18.12

Nonparametric Distribution Free UCLs

   95% Chebyshev (MVUE) UCL      25.17  97.5% Chebyshev (MVUE) UCL      30.05
   99% Chebyshev (MVUE) UCL

   95% CLT UCL      17.79    95% Jackknife UCL      18.12
   95% Standard Bootstrap UCL      17.64    95% Bootstrap-t UCL      19.41

   95% Hall's Bootstrap UCL      20.96    95% Percentile Bootstrap UCL      17.52

Lognormal Statistics
Minimum of Logged Data       1.28 Mean of logged Data       2.43

     39.65

Assuming Lognormal Distribution
   95% H-UCL      21.71    90% Chebyshev (MVUE) UCL      21.65

Nonparametric Distribution Free UCL Statistics
Data appear to follow a Discernible Distribution at 5% Significance Level

Lilliefors Lognormal GOF Test

Lognormal GOF Test
Shapiro Wilk Test Statistic       0.98 Shapiro Wilk Lognormal GOF Test

5% Lilliefors Critical Value       0.24Data appear Lognormal at 5% Significance Level
Data appear Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.86Data appear Lognormal at 5% Significance Level
Lilliefors Test Statistic       0.10

Maximum of Logged Data       3.52 SD of logged Data       0.64

nu hat (MLE)      74.35 nu star (bias corrected)      58.53
MLE Mean (bias corrected)      13.79 MLE Sd (bias corrected)       9.19

Approximate Chi Square Value (0.05)      41.94

Assuming Gamma Distribution
oximate Gamma UCL (use when n>=50))      19.25% Adjusted Gamma UCL (use when n<50)      20.21

Adjusted Level of Significance      0.030 Adjusted Chi Square Value      39.94

K-S Test Statistic       0.11 Kolmogrov-Smirnoff Gamma GOF Test
5% K-S Critical Value       0.23d data appear Gamma Distributed at 5% Significan

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics
k hat (MLE)       2.86 k star (bias corrected MLE)       2.25

Theta hat (MLE)       4.82 Theta star (bias corrected MLE)       6.12

   95% Modified-t UCL (Johnson-1978)      18.25

Assuming Normal Distribution
   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL      18.12

Gamma GOF Test
A-D Test Statistic       0.15 Anderson-Darling Gamma GOF Test

5% A-D Critical Value       0.74d data appear Gamma Distributed at 5% Significan

Normal GOF Test
Shapiro Wilk Test Statistic       0.90 Shapiro Wilk GOF Test

SD       8.76 Std. Error of Mean       2.43
Coefficient of Variation

5% Shapiro Wilk Critical Value       0.86 Data appear Normal at 5% Significance Level
Lilliefors Test Statistic       0.19 Lilliefors GOF Test

   95% Adjusted-CLT UCL (Chen-1995)      18.62

5% Lilliefors Critical Value       0.24 Data appear Normal at 5% Significance Level
Data appear Normal at 5% Significance Level

     11.6

Total Number of Observations      13 Number of Distinct Observations      13
Number of Missing Observations       0

      0.63 Skewness       1.15

Minimum       3.6 Mean      13.79
Maximum      33.9 Median

Suggested UCL to Use
95% Student's-t UCL       9.44

Copper

General Statistics

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
mmendations are based upon the results of the simulation studies summarized in Singh, Singh, and 

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.
For additional insight the user may want to consult a statistician.
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Number of Detects       6 Number of Non-Detects       7
Number of Distinct Detects       6 Number of Distinct Non-Detects       1

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
mmendations are based upon the results of the simulation studies summarized in Singh, Singh, and 

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.
For additional insight the user may want to consult a statistician.

Suggested UCL to Use
95% Student's-t UCL       2.47

HMX

General Statistics
Total Number of Observations      13 Number of Distinct Observations       7

   95% CLT UCL       2.43    95% Jackknife UCL       2.47
   95% Standard Bootstrap UCL       2.42    95% Bootstrap-t UCL       2.90

   95% Hall's Bootstrap UCL       5.23    95% Percentile Bootstrap UCL       2.42
   95% BCA Bootstrap UCL       2.55

   90% Chebyshev(Mean, Sd) UCL       2.81    95% Chebyshev(Mean, Sd) UCL       3.19
 97.5% Chebyshev(Mean, Sd) UCL       3.72    99% Chebyshev(Mean, Sd) UCL       4.76

      4.44

Assuming Lognormal Distribution
   95% H-UCL       2.57    90% Chebyshev (MVUE) UCL       2.70

Nonparametric Distribution Free UCL Statistics
Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

   95% Chebyshev (MVUE) UCL       3.04  97.5% Chebyshev (MVUE) UCL       3.51
   99% Chebyshev (MVUE) UCL

5% Lilliefors Critical Value       0.24Data appear Lognormal at 5% Significance Level
Data appear Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.86Data appear Lognormal at 5% Significance Level
Lilliefors Test Statistic       0.16

Maximum of Logged Data       1.53 SD of logged Data       0.45

Lognormal Statistics
Minimum of Logged Data     -0.143 Mean of logged Data       0.57

Approximate Chi Square Value (0.05)      82.44

Assuming Gamma Distribution
oximate Gamma UCL (use when n>=50))       2.51% Adjusted Gamma UCL (use when n<50)       2.60

Adjusted Level of Significance      0.030 Adjusted Chi Square Value      79.59

Lilliefors Lognormal GOF Test

Lognormal GOF Test
Shapiro Wilk Test Statistic       0.94 Shapiro Wilk Lognormal GOF Test

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics
k hat (MLE)       5.18 k star (bias corrected MLE)       4.04

Theta hat (MLE)       0.38 Theta star (bias corrected MLE)       0.48
nu hat (MLE)    134.9 nu star (bias corrected)    105.1

MLE Mean (bias corrected)       1.97 MLE Sd (bias corrected)       0.98

Assuming Normal Distribution
   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL       2.47

Gamma GOF Test
A-D Test Statistic       0.50 Anderson-Darling Gamma GOF Test

5% A-D Critical Value       0.73d data appear Gamma Distributed at 5% Significan
K-S Test Statistic       0.17 Kolmogrov-Smirnoff Gamma GOF Test

5% K-S Critical Value       0.23d data appear Gamma Distributed at 5% Significan

5% Shapiro Wilk Critical Value       0.86 Data Not Normal at 5% Significance Level
Lilliefors Test Statistic       0.24 Lilliefors GOF Test

   95% Adjusted-CLT UCL (Chen-1995)       2.58

5% Lilliefors Critical Value       0.24 Data appear Normal at 5% Significance Level
Data appear Approximate Normal at 5% Significance Level

   95% Modified-t UCL (Johnson-1978)       2.49

      0.51 Skewness       1.77

Minimum       0.86 Mean       1.97
Maximum       4.64 Median

Normal GOF Test
Shapiro Wilk Test Statistic       0.81 Shapiro Wilk GOF Test

SD       1.01 Std. Error of Mean       0.28
Coefficient of Variation

Fluoride

General Statistics

      1.77

Total Number of Observations      13 Number of Distinct Observations      12
Number of Missing Observations       0
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Mean in Original Scale       7.02 Mean in Log Scale     -0.67
SD in Original Scale      23.27 SD in Log Scale       1.72

   95% t UCL (Assumes normality)      18.53    95% H-Stat UCL      18
DL/2 is not a recommended method, provided for comparisons and historical reasons

CLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distribute
KM Mean (logged)     -0.572    95% H-UCL (KM -Log)      14.77

KM SD (logged)       1.64    95% Critical H Value (KM-Log)       4.04
KM Standard Error of Mean (logged)       0.52

DL/2 Statistics
DL/2 Normal DL/2 Log-Transformed

SD in Original Scale      23.2 SD in Log Scale       1.93
% t UCL (assumes normality of ROS data)      18.74    95% Percentile Bootstrap UCL      19.94

   95% BCA Bootstrap UCL      26.55    95% Bootstrap t UCL    271.8
   95% H-UCL (Log ROS)      52.4

Lognormal GOF Test on Detected Observations Only
Shapiro Wilk Test Statistic       0.82 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.78ected Data appear Lognormal at 5% Significance L
Lilliefors Test Statistic       0.31 Lilliefors GOF Test

5% Lilliefors Critical Value       0.36ected Data appear Lognormal at 5% Significance L
Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects
Mean in Original Scale       7.26 Mean in Log Scale     -0.499

      1.37 Adjusted Chi Square Value (5.48, β)       1.11

nu hat (MLE)       5.38 nu star (bias corrected)       5.47
MLE Mean (bias corrected)       7.72 MLE Sd (bias corrected)

mma Approximate UCL (use when n>=50)      30.69% Gamma Adjusted UCL (use when n<50)      38.13

Adjusted Level of Significance (β)      0.030
Approximate Chi Square Value (5.48, α)

Maximum      84.4 Median       0.28
SD      23.18 CV       3

     16.83

k hat (MLE)       0.20 k star (bias corrected MLE)       0.21
Theta hat (MLE)      37.28 Theta star (bias corrected MLE)      36.67

Approximate Chi Square Value (2.60, α)       0.26 Adjusted Chi Square Value (2.60, β)       0.19
 Approximate KM-UCL (use when n>=50)      69.45mma Adjusted KM-UCL (use when n<50)      94.58

ma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM e
Minimum      0.01 Mean       7.72

Gamma ROS Statistics using Imputed  Non-Detects
GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1
For such situations, GROS method tends to yield inflated values of UCLs and BTVs

Theta hat (MLE)      54.23 Theta star (bias corrected MLE)      60.02
nu hat (MLE)       3.30 nu star (bias corrected)       2.98

Gamma Kaplan-Meier (KM) Statistics
k hat (KM)       0.1 nu hat (KM)       2.6

MLE Mean (bias corrected)      14.93 MLE Sd (bias corrected)      29.94

Gamma GOF Tests on Detected Observations Only
A-D Test Statistic       0.93 Anderson-Darling GOF Test

5% A-D Critical Value       0.77ed Data Not Gamma Distributed at 5% Significanc
K-S Test Statistic       0.36 Kolmogrov-Smirnoff GOF

5% K-S Critical Value       0.35ed Data Not Gamma Distributed at 5% Significanc
Detected Data Not Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only
k hat (MLE)       0.27 k star (bias corrected MLE)       0.24

     27.43 95% KM Chebyshev UCL      36.66

SD      22.34    95% KM (BCA) UCL      20.04
   95% KM (t) UCL      19.17    95% KM (Percentile Bootstrap) UCL

97.5% KM Chebyshev UCL      49.46 99% KM Chebyshev UCL      74.62

   95% KM (z) UCL      18.23    95% KM Bootstrap t UCL    958.9
90% KM Chebyshev UCL

Normal GOF Test on Detects Only
Shapiro Wilk Test Statistic       0.52 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.78Detected Data Not Normal at 5% Significance Leve
Lilliefors Test Statistic       0.46 Lilliefors GOF Test

5% Lilliefors Critical Value       0.36Detected Data Not Normal at 5% Significance Leve

     19.75

Detected Data Not Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs
Mean       7.06 Standard Error of Mean       6.78

      2.44 Kurtosis Detects       5.96

Variance Detects   1160 Percent Non-Detects      53.85
Mean Detects      14.93 SD Detects

Mean of Logged Detects       0.16 SD of Logged Detects       2.35

Median Detects       0.42 CV Detects       2.28
Skewness Detects

     34.06

Minimum Detect       0.15 Minimum Non-Detect       0.5
Maximum Detect      84.4 Maximum Non-Detect       0.5
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tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri

Suggested UCL to Use
95% Student's-t UCL      19.47

   95% CLT UCL      19.11    95% Jackknife UCL      19.47
   95% Standard Bootstrap UCL      18.99    95% Bootstrap-t UCL      20.83

   95% Hall's Bootstrap UCL      25.23    95% Percentile Bootstrap UCL      19.08
   95% BCA Bootstrap UCL      19.82

   90% Chebyshev(Mean, Sd) UCL      22.6    95% Chebyshev(Mean, Sd) UCL      26.1
 97.5% Chebyshev(Mean, Sd) UCL      30.95    99% Chebyshev(Mean, Sd) UCL      40.48

     44.46

Assuming Lognormal Distribution
   95% H-UCL      24.3    90% Chebyshev (MVUE) UCL      23.97

Nonparametric Distribution Free UCL Statistics
Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

   95% Chebyshev (MVUE) UCL      27.98  97.5% Chebyshev (MVUE) UCL      33.54
   99% Chebyshev (MVUE) UCL

5% Lilliefors Critical Value       0.24Data appear Lognormal at 5% Significance Level
Data appear Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.86Data appear Lognormal at 5% Significance Level
Lilliefors Test Statistic       0.18

Maximum of Logged Data       3.52 SD of logged Data       0.67

Lognormal Statistics
Minimum of Logged Data       1.11 Mean of logged Data       2.51

Approximate Chi Square Value (0.05)      40.81

Assuming Gamma Distribution
oximate Gamma UCL (use when n>=50))      20.85% Adjusted Gamma UCL (use when n<50)      21.91

Adjusted Level of Significance      0.030 Adjusted Chi Square Value      38.85

Lilliefors Lognormal GOF Test

Lognormal GOF Test
Shapiro Wilk Test Statistic       0.95 Shapiro Wilk Lognormal GOF Test

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics
k hat (MLE)       2.79 k star (bias corrected MLE)       2.2

Theta hat (MLE)       5.32 Theta star (bias corrected MLE)       6.76
nu hat (MLE)      72.62 nu star (bias corrected)      57.2

MLE Mean (bias corrected)      14.88 MLE Sd (bias corrected)      10.03

Assuming Normal Distribution
   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL      19.47

Gamma GOF Test
A-D Test Statistic       0.32 Anderson-Darling Gamma GOF Test

5% A-D Critical Value       0.74d data appear Gamma Distributed at 5% Significan
K-S Test Statistic       0.17 Kolmogrov-Smirnoff Gamma GOF Test

5% K-S Critical Value       0.23d data appear Gamma Distributed at 5% Significan

5% Shapiro Wilk Critical Value       0.86 Data appear Normal at 5% Significance Level
Lilliefors Test Statistic       0.25 Lilliefors GOF Test

   95% Adjusted-CLT UCL (Chen-1995)      19.94

5% Lilliefors Critical Value       0.24 Data Not Normal at 5% Significance Level
Data appear Approximate Normal at 5% Significance Level

   95% Modified-t UCL (Johnson-1978)      19.59

      0.62 Skewness       1.08

Minimum       3.06 Mean      14.88
Maximum      33.8 Median

Normal GOF Test
Shapiro Wilk Test Statistic       0.88 Shapiro Wilk GOF Test

SD       9.27 Std. Error of Mean       2.57
Coefficient of Variation

Lead

General Statistics

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
Recommendations are based upon data size, data distribution, and skewness.

mmendations are based upon the results of the simulation studies summarized in Singh, Maichle, and 
ations results will not cover all Real World data sets; for additional insight the user may want to cons

     13.1

Total Number of Observations      13 Number of Distinct Observations      13
Number of Missing Observations       0

Suggested UCL to Use
99% KM (Chebyshev) UCL      74.62

Nonparametric Distribution Free UCL Statistics
Detected Data appear Lognormal Distributed at 5% Significance Level
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CLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distribute
KM Mean (logged)     -3.717    95% H-UCL (KM -Log)      0.086

SD in Original Scale      0.065 SD in Log Scale       1.01
% t UCL (assumes normality of ROS data)      0.076    95% Percentile Bootstrap UCL      0.076

   95% BCA Bootstrap UCL      0.095    95% Bootstrap t UCL       0.15
   95% H-UCL (Log ROS)      0.094

Lognormal GOF Test on Detected Observations Only
Shapiro Wilk Test Statistic       0.93 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.85ected Data appear Lognormal at 5% Significance L
Lilliefors Test Statistic       0.13 Lilliefors GOF Test

5% Lilliefors Critical Value       0.25ected Data appear Lognormal at 5% Significance L
Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects
Mean in Original Scale      0.043 Mean in Log Scale     -3.716

     11.65 Adjusted Chi Square Value (21.08, β)      10.66

nu hat (MLE)      25.67 nu star (bias corrected)      21.08
MLE Mean (bias corrected)      0.043 MLE Sd (bias corrected)

mma Approximate UCL (use when n>=50)      0.078% Gamma Adjusted UCL (use when n<50)      0.085

Adjusted Level of Significance (β)      0.030
Approximate Chi Square Value (21.08, α)

Maximum       0.25 Median      0.018
SD      0.065 CV       1.51

     0.048

k hat (MLE)       0.98 k star (bias corrected MLE)       0.81
Theta hat (MLE)      0.044 Theta star (bias corrected MLE)      0.053

Approximate Chi Square Value (12.35, α)       5.46 Adjusted Chi Square Value (12.35, β)       4.82
 Approximate KM-UCL (use when n>=50)      0.098mma Adjusted KM-UCL (use when n<50)       0.11

ma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM e
Minimum     0.007 Mean      0.043

Gamma ROS Statistics using Imputed  Non-Detects
GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1
For such situations, GROS method tends to yield inflated values of UCLs and BTVs

Theta hat (MLE)      0.046 Theta star (bias corrected MLE)      0.057
nu hat (MLE)      24.12 nu star (bias corrected)      19.42

Gamma Kaplan-Meier (KM) Statistics
k hat (KM)       0.47 nu hat (KM)      12.35

MLE Mean (bias corrected)      0.046 MLE Sd (bias corrected)      0.051

Gamma GOF Tests on Detected Observations Only
A-D Test Statistic       0.68 Anderson-Darling GOF Test

5% A-D Critical Value       0.75d data appear Gamma Distributed at 5% Significan
K-S Test Statistic       0.17 Kolmogrov-Smirnoff GOF

5% K-S Critical Value       0.25d data appear Gamma Distributed at 5% Significan
Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only
k hat (MLE)       1.00 k star (bias corrected MLE)       0.80

     0.098 95% KM Chebyshev UCL       0.12

SD      0.063    95% KM (BCA) UCL      0.075
   95% KM (t) UCL      0.076    95% KM (Percentile Bootstrap) UCL

97.5% KM Chebyshev UCL       0.15 99% KM Chebyshev UCL       0.22

   95% KM (z) UCL      0.073    95% KM Bootstrap t UCL       0.14
90% KM Chebyshev UCL

Normal GOF Test on Detects Only
Shapiro Wilk Test Statistic       0.57 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.85Detected Data Not Normal at 5% Significance Leve
Lilliefors Test Statistic       0.31 Lilliefors GOF Test

5% Lilliefors Critical Value       0.25Detected Data Not Normal at 5% Significance Leve

     0.077

Detected Data Not Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs
Mean      0.043 Standard Error of Mean      0.018

      2.99 Kurtosis Detects       9.57

Variance Detects     0.004 Percent Non-Detects       7.69
Mean Detects      0.046 SD Detects

Mean of Logged Detects     -3.647 SD of Logged Detects       1.02

Median Detects      0.025 CV Detects       1.46
Skewness Detects

Number of Detects      12 Number of Non-Detects       1
Number of Distinct Detects      12 Number of Distinct Non-Detects       1

     0.067

Minimum Detect     0.007 Minimum Non-Detect      0.018
Maximum Detect       0.25 Maximum Non-Detect      0.018

mmendations are based upon the results of the simulation studies summarized in Singh, Singh, and 
and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

For additional insight the user may want to consult a statistician.

Mercury

General Statistics
Total Number of Observations      13 Number of Distinct Observations      13
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      1.74 Adjusted Chi Square Value (6.20, β)       1.43

nu hat (MLE)       6.33 nu star (bias corrected)       6.20
MLE Mean (bias corrected)       1.86 MLE Sd (bias corrected)

Adjusted Level of Significance (β)      0.030
Approximate Chi Square Value (6.20, α)

Maximum       9.74 Median      0.01
SD       3.08 CV       1.65

      3.81

k hat (MLE)       0.24 k star (bias corrected MLE)       0.23
Theta hat (MLE)       7.65 Theta star (bias corrected MLE)       7.81

Approximate Chi Square Value (25.71, α)      15.15 Adjusted Chi Square Value (25.71, β)      14.01
 Approximate KM-UCL (use when n>=50)       4.31mma Adjusted KM-UCL (use when n<50)       4.66

ma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM e
Minimum      0.01 Mean       1.86

Gamma ROS Statistics using Imputed  Non-Detects
GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1
For such situations, GROS method tends to yield inflated values of UCLs and BTVs

Theta hat (MLE)       1.82 Theta star (bias corrected MLE)       4.05
nu hat (MLE)      26.43 nu star (bias corrected)      11.9

Gamma Kaplan-Meier (KM) Statistics
k hat (KM)       0.98 nu hat (KM)      25.71

MLE Mean (bias corrected)       4.83 MLE Sd (bias corrected)       4.42

Gamma GOF Tests on Detected Observations Only
A-D Test Statistic       0.37 Anderson-Darling GOF Test

5% A-D Critical Value       0.68d data appear Gamma Distributed at 5% Significan
K-S Test Statistic       0.25 Kolmogrov-Smirnoff GOF

5% K-S Critical Value       0.36d data appear Gamma Distributed at 5% Significan
Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only
k hat (MLE)       2.64 k star (bias corrected MLE)       1.19

      4.92 95% KM Chebyshev UCL       6.00

SD       2.55    95% KM (BCA) UCL       4.05
95% KM (t) UCL       3.95 95% KM (Percentile Bootstrap) UCL

97.5% KM Chebyshev UCL       7.49 99% KM Chebyshev UCL      10.44

   95% KM (z) UCL       3.84    95% KM Bootstrap t UCL       4.40
90% KM Chebyshev UCL

Normal GOF Test on Detects Only
Shapiro Wilk Test Statistic       0.89 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.76etected Data appear Normal at 5% Significance Le
Lilliefors Test Statistic       0.22 Lilliefors GOF Test

5% Lilliefors Critical Value       0.39etected Data appear Normal at 5% Significance Le

      3.89

Detected Data appear Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs
Mean       2.54 Standard Error of Mean       0.79

      0.80 Kurtosis Detects       0.24

Variance Detects      10.57 Percent Non-Detects      61.54
Mean Detects       4.83 SD Detects

Mean of Logged Detects       1.37 SD of Logged Detects       0.73

Median Detects       5.22 CV Detects       0.67
Skewness Detects

Number of Detects       5 Number of Non-Detects       8
Number of Distinct Detects       5 Number of Distinct Non-Detects       7

      3.25

Minimum Detect       1.76 Minimum Non-Detect       1.09
Maximum Detect       9.74 Maximum Non-Detect       2.81

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
Recommendations are based upon data size, data distribution, and skewness.

mmendations are based upon the results of the simulation studies summarized in Singh, Maichle, and 
ations results will not cover all Real World data sets; for additional insight the user may want to cons

95% Adjusted Gamma KM-UCL       0.11

Nitrate

General Statistics
Total Number of Observations      13 Number of Distinct Observations      12

Mean in Original Scale      0.043 Mean in Log Scale     -3.728
SD in Original Scale      0.065 SD in Log Scale       1.02

   95% t UCL (Assumes normality)      0.075    95% H-Stat UCL      0.095

Suggested UCL to Use
95% KM (Chebyshev) UCL       0.12 95% GROS Adjusted Gamma UCL      0.085

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics
Detected Data appear Gamma Distributed at 5% Significance Level

KM SD (logged)       0.97    95% Critical H Value (KM-Log)       2.80
KM Standard Error of Mean (logged)       0.28

DL/2 Statistics
DL/2 Normal DL/2 Log-Transformed
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5% Shapiro Wilk Critical Value       0.86Data appear Lognormal at 5% Significance Level

Approximate Chi Square Value (0.05)      45.11

Assuming Gamma Distribution
oximate Gamma UCL (use when n>=50))       3.50% Adjusted Gamma UCL (use when n<50)       3.67

Adjusted Level of Significance      0.030 Adjusted Chi Square Value      43.03

Lognormal GOF Test
Shapiro Wilk Test Statistic       0.95 Shapiro Wilk Lognormal GOF Test

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics
k hat (MLE)       3.04 k star (bias corrected MLE)       2.39

Theta hat (MLE)       0.83 Theta star (bias corrected MLE)       1.06
nu hat (MLE)      79.2 nu star (bias corrected)      62.26

MLE Mean (bias corrected)       2.53 MLE Sd (bias corrected)       1.64

Assuming Normal Distribution
   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL       3.26

Gamma GOF Test
A-D Test Statistic       0.22 Anderson-Darling Gamma GOF Test

5% A-D Critical Value       0.73d data appear Gamma Distributed at 5% Significan
K-S Test Statistic       0.13 Kolmogrov-Smirnoff Gamma GOF Test

5% K-S Critical Value       0.23d data appear Gamma Distributed at 5% Significan

5% Shapiro Wilk Critical Value       0.86 Data appear Normal at 5% Significance Level
Lilliefors Test Statistic       0.17 Lilliefors GOF Test

   95% Adjusted-CLT UCL (Chen-1995)       3.28

5% Lilliefors Critical Value       0.24 Data appear Normal at 5% Significance Level
Data appear Normal at 5% Significance Level

   95% Modified-t UCL (Johnson-1978)       3.27

      0.58 Skewness       0.57

Minimum       0.74 Mean       2.53
Maximum       5.27 Median

Normal GOF Test
Shapiro Wilk Test Statistic       0.93 Shapiro Wilk GOF Test

SD       1.47 Std. Error of Mean       0.40
Coefficient of Variation

Uranium-234

General Statistics

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
Recommendations are based upon data size, data distribution, and skewness.

mmendations are based upon the results of the simulation studies summarized in Singh, Maichle, and 
ations results will not cover all Real World data sets; for additional insight the user may want to cons

      2.1

Total Number of Observations      13 Number of Distinct Observations      13
Number of Missing Observations       0

Mean in Original Scale       2.33 Mean in Log Scale       0.34
SD in Original Scale       2.79 SD in Log Scale       0.97

   95% t UCL (Assumes normality)       3.71    95% H-Stat UCL       4.95

Suggested UCL to Use
95% KM (t) UCL       3.95 95% KM (Percentile Bootstrap) UCL       3.89

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics
Detected Data appear Normal Distributed at 5% Significance Level

CLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distribute
KM Mean (logged)       0.59    95% H-UCL (KM -Log)       4.01

KM SD (logged)       0.74    95% Critical H Value (KM-Log)       2.43
KM Standard Error of Mean (logged)       0.23

DL/2 Statistics
DL/2 Normal DL/2 Log-Transformed

SD in Original Scale       2.9 SD in Log Scale       1.18
% t UCL (assumes normality of ROS data)       3.58    95% Percentile Bootstrap UCL       3.44

   95% BCA Bootstrap UCL       3.86    95% Bootstrap t UCL       4.7
   95% H-UCL (Log ROS)       6.33

Lognormal GOF Test on Detected Observations Only
Shapiro Wilk Test Statistic       0.89 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.76ected Data appear Lognormal at 5% Significance L
Lilliefors Test Statistic       0.24 Lilliefors GOF Test

5% Lilliefors Critical Value       0.39ected Data appear Lognormal at 5% Significance L
Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects
Mean in Original Scale       2.14 Mean in Log Scale      0.046

mma Approximate UCL (use when n>=50)       6.62% Gamma Adjusted UCL (use when n<50)       8.08
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Approximate Chi Square Value (45.47, α)      31 Adjusted Chi Square Value (45.47, β)      29.31
 Approximate KM-UCL (use when n>=50)       0.19mma Adjusted KM-UCL (use when n<50)       0.21

Gamma ROS Statistics using Imputed  Non-Detects
GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1
For such situations, GROS method tends to yield inflated values of UCLs and BTVs

Theta hat (MLE)      0.046 Theta star (bias corrected MLE)      0.062
nu hat (MLE)      74.44 nu star (bias corrected)      55.47

Gamma Kaplan-Meier (KM) Statistics
k hat (KM)       1.74 nu hat (KM)      45.47

MLE Mean (bias corrected)       0.15 MLE Sd (bias corrected)      0.098

Gamma GOF Tests on Detected Observations Only
A-D Test Statistic       0.48 Anderson-Darling GOF Test

5% A-D Critical Value       0.73d data appear Gamma Distributed at 5% Significan
K-S Test Statistic       0.15 Kolmogrov-Smirnoff GOF

5% K-S Critical Value       0.25d data appear Gamma Distributed at 5% Significan
Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only
k hat (MLE)       3.38 k star (bias corrected MLE)       2.52

      0.22 95% KM Chebyshev UCL       0.26

SD       0.10    95% KM (BCA) UCL       0.19
95% KM (t) UCL       0.18 95% KM (Percentile Bootstrap) UCL

97.5% KM Chebyshev UCL       0.32 99% KM Chebyshev UCL       0.43

   95% KM (z) UCL       0.18    95% KM Bootstrap t UCL       0.22
90% KM Chebyshev UCL

Normal GOF Test on Detects Only
Shapiro Wilk Test Statistic       0.80 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.85Detected Data Not Normal at 5% Significance Leve
Lilliefors Test Statistic       0.21 Lilliefors GOF Test

5% Lilliefors Critical Value       0.26etected Data appear Normal at 5% Significance Le

      0.18

Detected Data appear Approximate Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs
Mean       0.13 Standard Error of Mean      0.029

      1.63 Kurtosis Detects       2.33

Variance Detects      0.010 Percent Non-Detects      15.38
Mean Detects       0.15 SD Detects

Mean of Logged Detects     -2.006 SD of Logged Detects       0.55

Median Detects       0.12 CV Detects       0.65
Skewness Detects

Number of Detects      11 Number of Non-Detects       2
Number of Distinct Detects      11 Number of Distinct Non-Detects       2

      0.10

Minimum Detect      0.072 Minimum Non-Detect      0.018
Maximum Detect       0.39 Maximum Non-Detect      0.060

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
mmendations are based upon the results of the simulation studies summarized in Singh, Singh, and 

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.
For additional insight the user may want to consult a statistician.

Suggested UCL to Use
95% Student's-t UCL       3.26

Uranium-235/236

General Statistics
Total Number of Observations      13 Number of Distinct Observations      13

   95% CLT UCL       3.21    95% Jackknife UCL       3.26
   95% Standard Bootstrap UCL       3.17    95% Bootstrap-t UCL       3.32

   95% Hall's Bootstrap UCL       3.20    95% Percentile Bootstrap UCL       3.22
   95% BCA Bootstrap UCL       3.26

   90% Chebyshev(Mean, Sd) UCL       3.76    95% Chebyshev(Mean, Sd) UCL       4.32
 97.5% Chebyshev(Mean, Sd) UCL       5.09    99% Chebyshev(Mean, Sd) UCL       6.60

      7.26

Assuming Lognormal Distribution
   95% H-UCL       3.98    90% Chebyshev (MVUE) UCL       3.98

Nonparametric Distribution Free UCL Statistics
Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

   95% Chebyshev (MVUE) UCL       4.62  97.5% Chebyshev (MVUE) UCL       5.51
   99% Chebyshev (MVUE) UCL

5% Lilliefors Critical Value       0.24Data appear Lognormal at 5% Significance Level
Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic       0.10

Maximum of Logged Data       1.66 SD of logged Data       0.63

Lognormal Statistics
Minimum of Logged Data     -0.29 Mean of logged Data       0.75

Lilliefors Lognormal GOF Test
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Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics
k hat (MLE)       3.01 k star (bias corrected MLE)       2.37

Theta hat (MLE)       0.88 Theta star (bias corrected MLE)       1.12
nu hat (MLE)      78.42 nu star (bias corrected)      61.65

Assuming Normal Distribution
   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL       3.40

Gamma GOF Test
A-D Test Statistic       0.18 Anderson-Darling Gamma GOF Test

5% A-D Critical Value       0.73d data appear Gamma Distributed at 5% Significan
K-S Test Statistic       0.12 Kolmogrov-Smirnoff Gamma GOF Test

5% K-S Critical Value       0.23d data appear Gamma Distributed at 5% Significan

5% Shapiro Wilk Critical Value       0.86 Data appear Normal at 5% Significance Level
Lilliefors Test Statistic       0.18 Lilliefors GOF Test

   95% Adjusted-CLT UCL (Chen-1995)       3.41

5% Lilliefors Critical Value       0.24 Data appear Normal at 5% Significance Level
Data appear Normal at 5% Significance Level

   95% Modified-t UCL (Johnson-1978)       3.41

      0.57 Skewness       0.54

Minimum       0.62 Mean       2.65
Maximum       5.64 Median

Normal GOF Test
Shapiro Wilk Test Statistic       0.95 Shapiro Wilk GOF Test

SD       1.51 Std. Error of Mean       0.42
Coefficient of Variation

Uranium-238

General Statistics

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
Recommendations are based upon data size, data distribution, and skewness.

mmendations are based upon the results of the simulation studies summarized in Singh, Maichle, and 
ations results will not cover all Real World data sets; for additional insight the user may want to cons

      2.1

Total Number of Observations      13 Number of Distinct Observations      12
Number of Missing Observations       0

Mean in Original Scale       0.13 Mean in Log Scale     -2.327
SD in Original Scale       0.10 SD in Log Scale       0.96

   95% t UCL (Assumes normality)       0.18    95% H-Stat UCL       0.33

Suggested UCL to Use
95% KM (t) UCL       0.18 95% KM (Percentile Bootstrap) UCL       0.18

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics
Detected Data appear Approximate Normal Distributed at 5% Significance Level

CLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distribute
KM Mean (logged)     -2.313    95% H-UCL (KM -Log)       0.28

KM SD (logged)       0.87    95% Critical H Value (KM-Log)       2.63
KM Standard Error of Mean (logged)       0.25

DL/2 Statistics
DL/2 Normal DL/2 Log-Transformed

SD in Original Scale       0.10 SD in Log Scale       0.71
% t UCL (assumes normality of ROS data)       0.19    95% Percentile Bootstrap UCL       0.19

   95% BCA Bootstrap UCL       0.20    95% Bootstrap t UCL       0.23
   95% H-UCL (Log ROS)       0.23

Lognormal GOF Test on Detected Observations Only
Shapiro Wilk Test Statistic       0.92 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.85ected Data appear Lognormal at 5% Significance L
Lilliefors Test Statistic       0.13 Lilliefors GOF Test

5% Lilliefors Critical Value       0.26ected Data appear Lognormal at 5% Significance L
Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects
Mean in Original Scale       0.13 Mean in Log Scale     -2.209

     17.9 Adjusted Chi Square Value (29.24, β)      16.64

nu hat (MLE)      36.28 nu star (bias corrected)      29.24
MLE Mean (bias corrected)       0.13 MLE Sd (bias corrected)

mma Approximate UCL (use when n>=50)       0.22% Gamma Adjusted UCL (use when n<50)       0.23

Adjusted Level of Significance (β)      0.030
Approximate Chi Square Value (29.24, α)

Maximum       0.39 Median       0.10
SD       0.10 CV       0.80

      0.12

k hat (MLE)       1.39 k star (bias corrected MLE)       1.12
Theta hat (MLE)      0.096 Theta star (bias corrected MLE)       0.12

ma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM e
Minimum      0.01 Mean       0.13
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nu hat (MLE)    107 nu star (bias corrected)      83.66
MLE Mean (bias corrected)      39.45 MLE Sd (bias corrected)      21.99

Approximate Chi Square Value (0.05)      63.58

Assuming Gamma Distribution
oximate Gamma UCL (use when n>=50))      51.91% Adjusted Gamma UCL (use when n<50)      54.03

Adjusted Level of Significance      0.030 Adjusted Chi Square Value      61.09

K-S Test Statistic       0.27 Kolmogrov-Smirnoff Gamma GOF Test
5% K-S Critical Value       0.23ata Not Gamma Distributed at 5% Significance Lev

Data Not Gamma Distributed at 5% Significance Level

Gamma Statistics
k hat (MLE)       4.11 k star (bias corrected MLE)       3.21

Theta hat (MLE)       9.58 Theta star (bias corrected MLE)      12.26

   95% Modified-t UCL (Johnson-1978)      52.84

Assuming Normal Distribution
   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL      52.05

Gamma GOF Test
A-D Test Statistic       1.14 Anderson-Darling Gamma GOF Test

5% A-D Critical Value       0.73ata Not Gamma Distributed at 5% Significance Lev

Normal GOF Test
Shapiro Wilk Test Statistic       0.66 Shapiro Wilk GOF Test

SD      25.49 Std. Error of Mean       7.06
Coefficient of Variation

5% Shapiro Wilk Critical Value       0.86 Data Not Normal at 5% Significance Level
Lilliefors Test Statistic       0.33 Lilliefors GOF Test

   95% Adjusted-CLT UCL (Chen-1995)      56.15

5% Lilliefors Critical Value       0.24 Data Not Normal at 5% Significance Level
Data Not Normal at 5% Significance Level

     33.6

Total Number of Observations      13 Number of Distinct Observations      12
Number of Missing Observations       0

      0.64 Skewness       2.41

Minimum      21.9 Mean      39.45
Maximum    113 Median

 97.5% Chebyshev(Mean, Sd) UCL       5.28    99% Chebyshev(Mean, Sd) UCL       6.84

Suggested UCL to Use
95% Student's-t UCL       3.40

Zinc

General Statistics

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
mmendations are based upon the results of the simulation studies summarized in Singh, Singh, and 

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.
For additional insight the user may want to consult a statistician.

   95% CLT UCL       3.34    95% Jackknife UCL       3.40
   95% Standard Bootstrap UCL       3.32    95% Bootstrap-t UCL       3.55

   95% Hall's Bootstrap UCL       3.43    95% Percentile Bootstrap UCL       3.37
   95% BCA Bootstrap UCL       3.33

   90% Chebyshev(Mean, Sd) UCL       3.92    95% Chebyshev(Mean, Sd) UCL       4.49

      7.75

Assuming Lognormal Distribution
   95% H-UCL       4.24    90% Chebyshev (MVUE) UCL       4.22

Nonparametric Distribution Free UCL Statistics
Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

   95% Chebyshev (MVUE) UCL       4.91  97.5% Chebyshev (MVUE) UCL       5.87
   99% Chebyshev (MVUE) UCL

5% Lilliefors Critical Value       0.24Data appear Lognormal at 5% Significance Level
Data appear Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.86Data appear Lognormal at 5% Significance Level
Lilliefors Test Statistic       0.14

Maximum of Logged Data       1.73 SD of logged Data       0.65

Lognormal Statistics
Minimum of Logged Data     -0.47 Mean of logged Data       0.80

Approximate Chi Square Value (0.05)      44.59

Assuming Gamma Distribution
oximate Gamma UCL (use when n>=50))       3.67% Adjusted Gamma UCL (use when n<50)       3.85

Adjusted Level of Significance      0.030 Adjusted Chi Square Value      42.53

Lilliefors Lognormal GOF Test

Lognormal GOF Test
Shapiro Wilk Test Statistic       0.96 Shapiro Wilk Lognormal GOF Test

MLE Mean (bias corrected)       2.65 MLE Sd (bias corrected)       1.72
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tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
mmendations are based upon the results of the simulation studies summarized in Singh, Singh, and 

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.
For additional insight the user may want to consult a statistician.

   95% BCA Bootstrap UCL      57.88
   90% Chebyshev(Mean, Sd) UCL      60.66    95% Chebyshev(Mean, Sd) UCL      70.27

 97.5% Chebyshev(Mean, Sd) UCL      83.6    99% Chebyshev(Mean, Sd) UCL    109.8

Suggested UCL to Use
95% Student's-t UCL      52.05 or 95% Modified-t UCL      52.84

Nonparametric Distribution Free UCLs

   95% Chebyshev (MVUE) UCL      61.18  97.5% Chebyshev (MVUE) UCL      70.97
   99% Chebyshev (MVUE) UCL

   95% CLT UCL      51.08    95% Jackknife UCL      52.05
   95% Standard Bootstrap UCL      50.46    95% Bootstrap-t UCL      78.09

   95% Hall's Bootstrap UCL    114.7    95% Percentile Bootstrap UCL      51.63

Lognormal Statistics
Minimum of Logged Data       3.08 Mean of logged Data       3.54

     90.21

Assuming Lognormal Distribution
   95% H-UCL      51.75    90% Chebyshev (MVUE) UCL      54.12

Nonparametric Distribution Free UCL Statistics
Data appear to follow a Discernible Distribution at 5% Significance Level

Lilliefors Lognormal GOF Test

Lognormal GOF Test
Shapiro Wilk Test Statistic       0.83 Shapiro Wilk Lognormal GOF Test

5% Lilliefors Critical Value       0.24Data appear Lognormal at 5% Significance Level
Data appear Approximate Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.86 Data Not Lognormal at 5% Significance Level
Lilliefors Test Statistic       0.23

Maximum of Logged Data       4.72 SD of logged Data       0.47
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tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
mmendations are based upon the results of the simulation studies summarized in Singh, Singh, and 

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

   95% BCA Bootstrap UCL   9109
   90% Chebyshev(Mean, Sd) UCL  10064    95% Chebyshev(Mean, Sd) UCL  11339

 97.5% Chebyshev(Mean, Sd) UCL  13109    99% Chebyshev(Mean, Sd) UCL  16587

Suggested UCL to Use
95% Student's-t UCL   8863

Nonparametric Distribution Free UCLs

   95% Chebyshev (MVUE) UCL  11331  97.5% Chebyshev (MVUE) UCL  13103
   99% Chebyshev (MVUE) UCL

   95% CLT UCL   8792    95% Jackknife UCL   8863
   95% Standard Bootstrap UCL   8749    95% Bootstrap-t UCL   9367

   95% Hall's Bootstrap UCL   9614    95% Percentile Bootstrap UCL   8816

Lognormal Statistics
Minimum of Logged Data       7.74 Mean of logged Data       8.72

 16585

Assuming Lognormal Distribution
   95% H-UCL   9488    90% Chebyshev (MVUE) UCL  10053

Nonparametric Distribution Free UCL Statistics
Data appear to follow a Discernible Distribution at 5% Significance Level

Lilliefors Lognormal GOF Test

Lognormal GOF Test
Shapiro Wilk Test Statistic       0.96 Shapiro Wilk Lognormal GOF Test

5% Lilliefors Critical Value       0.18Data appear Lognormal at 5% Significance Level
Data appear Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.91Data appear Lognormal at 5% Significance Level
Lilliefors Test Statistic       0.14

Maximum of Logged Data       9.92 SD of logged Data       0.58

nu hat (MLE)    143.3 nu star (bias corrected)    125.1
MLE Mean (bias corrected)   7248 MLE Sd (bias corrected)   4299

Approximate Chi Square Value (0.05)    100.2

Assuming Gamma Distribution
oximate Gamma UCL (use when n>=50))   9043% Adjusted Gamma UCL (use when n<50)   9195

Adjusted Level of Significance      0.038 Adjusted Chi Square Value      98.59

5% A-D Critical Value       0.74d data appear Gamma Distributed at 5% Significan
K-S Test Statistic       0.13 Kolmogrov-Smirnoff Gamma GOF Test

Gamma Statistics
k hat (MLE)       3.25 k star (bias corrected MLE)       2.84

5% K-S Critical Value       0.18d data appear Gamma Distributed at 5% Significan
Detected data appear Gamma Distributed at 5% Significance Level

Theta hat (MLE)   2226 Theta star (bias corrected MLE)   2550

Lilliefors Test Statistic       0.16 Lilliefors GOF Test
5% Lilliefors Critical Value       0.18 Data appear Normal at 5% Significance Level

   95% Modified-t UCL (Johnson-1978)   8910

Data appear Approximate Normal at 5% Significance Level

Assuming Normal Distribution
   95% Normal UCL    95% UCLs (Adjusted for Skewness)

Gamma GOF Test
A-D Test Statistic       0.42 Anderson-Darling Gamma GOF Test

   95% Student's-t UCL   8863    95% Adjusted-CLT UCL (Chen-1995)   9092

Coefficient of Variation       0.60 Skewness       1.40

Maximum  20500 Median   6500
SD

Normal GOF Test
Shapiro Wilk Test Statistic       0.87 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.91 Data Not Normal at 5% Significance Level

  7248

General Statistics
Total Number of Observations      22 Number of Distinct Observations      22

  4403 Std. Error of Mean    938.6

Number of Missing Observations       0
Minimum   2300 Mean

95%

UCL Statistics for Data Sets with Non-Detects

User Selected Options
e/Time of Computation   2/5/2015 8:52:40 AM

 f Bootstrap Operations   2000

Aluminum

From File   ProUCLinput_11-005(c)_0-10.xls
Full Precision   OFF

Confidence Coefficient   
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Number of Detects      17 Number of Non-Detects       5

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
mmendations are based upon the results of the simulation studies summarized in Singh, Singh, and 

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.
For additional insight the user may want to consult a statistician.

Suggested UCL to Use
95% Chebyshev (Mean, Sd) UCL    160.6

Cadmium

General Statistics
Total Number of Observations      22 Number of Distinct Observations      22

   95% CLT UCL    120.9    95% Jackknife UCL    122
   95% Standard Bootstrap UCL    119.8    95% Bootstrap-t UCL    123.6

   95% Hall's Bootstrap UCL    122.8    95% Percentile Bootstrap UCL    121.9
   95% BCA Bootstrap UCL    122.1

   90% Chebyshev(Mean, Sd) UCL    140.7    95% Chebyshev(Mean, Sd) UCL    160.6
 97.5% Chebyshev(Mean, Sd) UCL    188.3    99% Chebyshev(Mean, Sd) UCL    242.6

   283.9

Assuming Lognormal Distribution
   95% H-UCL    152.1    90% Chebyshev (MVUE) UCL    154.7

Nonparametric Distribution Free UCL Statistics
Data do not follow a Discernible Distribution (0.05)

Nonparametric Distribution Free UCLs

   95% Chebyshev (MVUE) UCL    180  97.5% Chebyshev (MVUE) UCL    215
   99% Chebyshev (MVUE) UCL

5% Lilliefors Critical Value       0.18 Data Not Lognormal at 5% Significance Level
Data Not Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.91 Data Not Lognormal at 5% Significance Level
Lilliefors Test Statistic       0.20

Maximum of Logged Data       5.47 SD of logged Data       0.80

Lognormal Statistics
Minimum of Logged Data       2.99 Mean of logged Data       4.28

Approximate Chi Square Value (0.05)      54.8

Assuming Gamma Distribution
oximate Gamma UCL (use when n>=50))    129.8% Adjusted Gamma UCL (use when n<50)    132.8

Adjusted Level of Significance      0.038 Adjusted Chi Square Value      53.59

Lilliefors Lognormal GOF Test

Lognormal GOF Test
Shapiro Wilk Test Statistic       0.90 Shapiro Wilk Lognormal GOF Test

Data Not Gamma Distributed at 5% Significance Level

Gamma Statistics
k hat (MLE)       1.9 k star (bias corrected MLE)       1.67

Theta hat (MLE)      50.91 Theta star (bias corrected MLE)      57.88
nu hat (MLE)      83.62 nu star (bias corrected)      73.55

MLE Mean (bias corrected)      96.74 MLE Sd (bias corrected)      74.83

Assuming Normal Distribution
   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL    122

Gamma GOF Test
A-D Test Statistic       0.93 Anderson-Darling Gamma GOF Test

5% A-D Critical Value       0.75ata Not Gamma Distributed at 5% Significance Lev
K-S Test Statistic       0.19 Kolmogrov-Smirnoff Gamma GOF Test

5% K-S Critical Value       0.18ata Not Gamma Distributed at 5% Significance Lev

5% Shapiro Wilk Critical Value       0.91 Data Not Normal at 5% Significance Level
Lilliefors Test Statistic       0.22 Lilliefors GOF Test

   95% Adjusted-CLT UCL (Chen-1995)    122.7

5% Lilliefors Critical Value       0.18 Data Not Normal at 5% Significance Level
Data Not Normal at 5% Significance Level

   95% Modified-t UCL (Johnson-1978)    122.2

      0.71 Skewness       0.54

Minimum      20 Mean      96.74
Maximum    238 Median

Normal GOF Test
Shapiro Wilk Test Statistic       0.88 Shapiro Wilk GOF Test

SD      68.76 Std. Error of Mean      14.66
Coefficient of Variation

Barium

General Statistics

For additional insight the user may want to consult a statistician.

     73.9

Total Number of Observations      22 Number of Distinct Observations      22
Number of Missing Observations       0
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Mean in Original Scale       0.27 Mean in Log Scale     -1.446
SD in Original Scale       0.17 SD in Log Scale       0.52

   95% t UCL (Assumes normality)       0.33    95% H-Stat UCL       0.33
DL/2 is not a recommended method, provided for comparisons and historical reasons

CLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distribute
KM Mean (logged)     -1.517    95% H-UCL (KM -Log)       0.32

KM SD (logged)       0.54    95% Critical H Value (KM-Log)       2.04
KM Standard Error of Mean (logged)       0.13

DL/2 Statistics
DL/2 Normal DL/2 Log-Transformed

SD in Original Scale       0.17 SD in Log Scale       0.51
% t UCL (assumes normality of ROS data)       0.31    95% Percentile Bootstrap UCL       0.31

   95% BCA Bootstrap UCL       0.34    95% Bootstrap t UCL       0.37
   95% H-UCL (Log ROS)       0.31

Lognormal GOF Test on Detected Observations Only
Shapiro Wilk Test Statistic       0.93 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.89ected Data appear Lognormal at 5% Significance L
Lilliefors Test Statistic       0.14 Lilliefors GOF Test

5% Lilliefors Critical Value       0.21ected Data appear Lognormal at 5% Significance L
Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects
Mean in Original Scale       0.25 Mean in Log Scale     -1.51

   114 Adjusted Chi Square Value (140.34, β)    112.2

nu hat (MLE)    161 nu star (bias corrected)    140.3
MLE Mean (bias corrected)       0.25 MLE Sd (bias corrected)

mma Approximate UCL (use when n>=50)       0.31% Gamma Adjusted UCL (use when n<50)       0.32

Adjusted Level of Significance (β)      0.038
pproximate Chi Square Value (140.34, α)

Maximum       0.88 Median       0.21
SD       0.17 CV       0.66

      0.14

k hat (MLE)       3.65 k star (bias corrected MLE)       3.18
Theta hat (MLE)      0.070 Theta star (bias corrected MLE)      0.080

Approximate Chi Square Value (96.40, α)      74.75 Adjusted Chi Square Value (96.40, β)      73.33
 Approximate KM-UCL (use when n>=50)       0.33mma Adjusted KM-UCL (use when n<50)       0.34

ma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM e
Minimum       0.10 Mean       0.25

Gamma ROS Statistics using Imputed  Non-Detects
GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1
For such situations, GROS method tends to yield inflated values of UCLs and BTVs

Theta hat (MLE)      0.091 Theta star (bias corrected MLE)       0.10
nu hat (MLE)      99.5 nu star (bias corrected)      83.28

Gamma Kaplan-Meier (KM) Statistics
k hat (KM)       2.19 nu hat (KM)      96.4

MLE Mean (bias corrected)       0.26 MLE Sd (bias corrected)       0.17

Gamma GOF Tests on Detected Observations Only
A-D Test Statistic       0.55 Anderson-Darling GOF Test

5% A-D Critical Value       0.74d data appear Gamma Distributed at 5% Significan
K-S Test Statistic       0.17 Kolmogrov-Smirnoff GOF

5% K-S Critical Value       0.21d data appear Gamma Distributed at 5% Significan
Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only
k hat (MLE)       2.92 k star (bias corrected MLE)       2.44

      0.38 95% KM Chebyshev UCL       0.43

SD       0.17    95% KM (BCA) UCL       0.32
95% KM (t) UCL       0.32 95% KM (Percentile Bootstrap) UCL

97.5% KM Chebyshev UCL       0.51 99% KM Chebyshev UCL       0.66

   95% KM (z) UCL       0.32    95% KM Bootstrap t UCL       0.36
90% KM Chebyshev UCL

Normal GOF Test on Detects Only
Shapiro Wilk Test Statistic       0.75 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.89Detected Data Not Normal at 5% Significance Leve
Lilliefors Test Statistic       0.21 Lilliefors GOF Test

5% Lilliefors Critical Value       0.21etected Data appear Normal at 5% Significance Le

      0.32

Detected Data appear Approximate Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs
Mean       0.25 Standard Error of Mean      0.040

      2.24 Kurtosis Detects       6.05

Variance Detects      0.037 Percent Non-Detects      22.73
Mean Detects       0.26 SD Detects

Mean of Logged Detects     -1.498 SD of Logged Detects       0.58

Median Detects       0.20 CV Detects       0.72
Skewness Detects

Number of Distinct Detects      17 Number of Distinct Non-Detects       5

      0.19

Minimum Detect       0.10 Minimum Non-Detect       0.52
Maximum Detect       0.88 Maximum Non-Detect       0.60
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Suggested UCL to Use
95% Adjusted Gamma UCL      10.43

   95% CLT UCL       9.96    95% Jackknife UCL      10.05
   95% Standard Bootstrap UCL       9.89    95% Bootstrap-t UCL      10.91

   95% Hall's Bootstrap UCL      12.47    95% Percentile Bootstrap UCL      10.03
   95% BCA Bootstrap UCL      10.42

   90% Chebyshev(Mean, Sd) UCL      11.5    95% Chebyshev(Mean, Sd) UCL      13.04
 97.5% Chebyshev(Mean, Sd) UCL      15.17    99% Chebyshev(Mean, Sd) UCL      19.35

     19.49

Assuming Lognormal Distribution
   95% H-UCL      10.96    90% Chebyshev (MVUE) UCL      11.56

Nonparametric Distribution Free UCL Statistics
Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

   95% Chebyshev (MVUE) UCL      13.11  97.5% Chebyshev (MVUE) UCL      15.26
   99% Chebyshev (MVUE) UCL

5% Lilliefors Critical Value       0.18Data appear Lognormal at 5% Significance Level
Data appear Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.91Data appear Lognormal at 5% Significance Level
Lilliefors Test Statistic       0.13

Maximum of Logged Data       3.24 SD of logged Data       0.62

Lognormal Statistics
Minimum of Logged Data       0.54 Mean of logged Data       1.91

Approximate Chi Square Value (0.05)      89.32

Assuming Gamma Distribution
roximate Gamma UCL (use when n>=50)      10.24% Adjusted Gamma UCL (use when n<50)      10.43

Adjusted Level of Significance      0.038 Adjusted Chi Square Value      87.76

Lilliefors Lognormal GOF Test

Lognormal GOF Test
Shapiro Wilk Test Statistic       0.98 Shapiro Wilk Lognormal GOF Test

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics
k hat (MLE)       2.93 k star (bias corrected MLE)       2.56

Theta hat (MLE)       2.76 Theta star (bias corrected MLE)       3.16
nu hat (MLE)    129.1 nu star (bias corrected)    112.8

MLE Mean (bias corrected)       8.10 MLE Sd (bias corrected)       5.06

Assuming Normal Distribution
   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL      10.05

Gamma GOF Test
A-D Test Statistic       0.25 Anderson-Darling Gamma GOF Test

5% A-D Critical Value       0.75d data appear Gamma Distributed at 5% Significan
K-S Test Statistic       0.12 Kolmogrov-Smirnoff Gamma GOF Test

5% K-S Critical Value       0.18d data appear Gamma Distributed at 5% Significan

5% Shapiro Wilk Critical Value       0.91 Data Not Normal at 5% Significance Level
Lilliefors Test Statistic       0.2 Lilliefors GOF Test

   95% Adjusted-CLT UCL (Chen-1995)      10.45

5% Lilliefors Critical Value       0.18 Data Not Normal at 5% Significance Level
Data Not Normal at 5% Significance Level

   95% Modified-t UCL (Johnson-1978)      10.13

      0.65 Skewness       1.87

Minimum       1.72 Mean       8.10
Maximum      25.7 Median

Normal GOF Test
Shapiro Wilk Test Statistic       0.84 Shapiro Wilk GOF Test

SD       5.30 Std. Error of Mean       1.13
Coefficient of Variation

Chromium

General Statistics

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
Recommendations are based upon data size, data distribution, and skewness.

mmendations are based upon the results of the simulation studies summarized in Singh, Maichle, and 
ations results will not cover all Real World data sets; for additional insight the user may want to cons

      7.34

Total Number of Observations      22 Number of Distinct Observations      22
Number of Missing Observations       0

Suggested UCL to Use
95% KM (t) UCL       0.32 95% KM (Percentile Bootstrap) UCL       0.32

Nonparametric Distribution Free UCL Statistics
Detected Data appear Approximate Normal Distributed at 5% Significance Level
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CLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distribute

SD in Original Scale       8.08 SD in Log Scale       0.77
% t UCL (assumes normality of ROS data)      13.28    95% Percentile Bootstrap UCL      13.25

   95% BCA Bootstrap UCL      13.77    95% Bootstrap t UCL      14.62
   95% H-UCL (Log ROS)      15.59

Lognormal GOF Test on Detected Observations Only
Shapiro Wilk Test Statistic       0.97 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.90ected Data appear Lognormal at 5% Significance L
Lilliefors Test Statistic      0.092 Lilliefors GOF Test

5% Lilliefors Critical Value       0.19ected Data appear Lognormal at 5% Significance L
Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects
Mean in Original Scale      10.31 Mean in Log Scale       2.06

     20.09 Adjusted Chi Square Value (32.02, β)      19.38

nu hat (MLE)      35.53 nu star (bias corrected)      32.02
MLE Mean (bias corrected)      10.14 MLE Sd (bias corrected)

mma Approximate UCL (use when n>=50)      16.17% Gamma Adjusted UCL (use when n<50)      16.75

Adjusted Level of Significance (β)      0.038
Approximate Chi Square Value (32.02, α)

Maximum      33.9 Median       8.48
SD       8.28 CV       0.81

     11.89

k hat (MLE)       0.80 k star (bias corrected MLE)       0.72
Theta hat (MLE)      12.56 Theta star (bias corrected MLE)      13.94

Approximate Chi Square Value (77.17, α)      57.93 Adjusted Chi Square Value (77.17, β)      56.69
 Approximate KM-UCL (use when n>=50)      13.82mma Adjusted KM-UCL (use when n<50)      14.12

ma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM e
Minimum      0.01 Mean      10.14

Gamma ROS Statistics using Imputed  Non-Detects
GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1
For such situations, GROS method tends to yield inflated values of UCLs and BTVs

Theta hat (MLE)       4.41 Theta star (bias corrected MLE)       5.10
nu hat (MLE)    101.2 nu star (bias corrected)      87.33

Gamma Kaplan-Meier (KM) Statistics
k hat (KM)       1.75 nu hat (KM)      77.17

MLE Mean (bias corrected)      11.15 MLE Sd (bias corrected)       7.54

Gamma GOF Tests on Detected Observations Only
A-D Test Statistic       0.31 Anderson-Darling GOF Test

5% A-D Critical Value       0.75d data appear Gamma Distributed at 5% Significan
K-S Test Statistic       0.13 Kolmogrov-Smirnoff GOF

5% K-S Critical Value       0.19d data appear Gamma Distributed at 5% Significan
Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only
k hat (MLE)       2.52 k star (bias corrected MLE)       2.18

     15.52 95% KM Chebyshev UCL      17.85

SD       7.83 95% KM (BCA) UCL      13.37
   95% KM (t) UCL      13.32    95% KM (Percentile Bootstrap) UCL

97.5% KM Chebyshev UCL      21.08 99% KM Chebyshev UCL      27.43

   95% KM (z) UCL      13.19    95% KM Bootstrap t UCL      14.4
90% KM Chebyshev UCL

Normal GOF Test on Detects Only
Shapiro Wilk Test Statistic       0.83 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.90Detected Data Not Normal at 5% Significance Leve
Lilliefors Test Statistic       0.21 Lilliefors GOF Test

5% Lilliefors Critical Value       0.19Detected Data Not Normal at 5% Significance Leve

     13.35

Detected Data Not Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs
Mean      10.38 Standard Error of Mean       1.71

      1.60 Kurtosis Detects       2.51

Variance Detects      64.06 Percent Non-Detects       9.09
Mean Detects      11.15 SD Detects

Mean of Logged Detects       2.20 SD of Logged Detects       0.65

Median Detects       9.01 CV Detects       0.71
Skewness Detects

Number of Detects      20 Number of Non-Detects       2
Number of Distinct Detects      19 Number of Distinct Non-Detects       2

      8.00

Minimum Detect       3.1 Minimum Non-Detect       2.59
Maximum Detect      33.9 Maximum Non-Detect       2.65

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
mmendations are based upon the results of the simulation studies summarized in Singh, Singh, and 

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.
For additional insight the user may want to consult a statistician.

Copper

General Statistics
Total Number of Observations      22 Number of Distinct Observations      21
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   95% Chebyshev (MVUE) UCL       4.24  97.5% Chebyshev (MVUE) UCL       4.91
   99% Chebyshev (MVUE) UCL

Lognormal Statistics
Minimum of Logged Data     -0.143 Mean of logged Data       0.82

      6.23

Assuming Lognormal Distribution
   95% H-UCL       3.54    90% Chebyshev (MVUE) UCL       3.75

Nonparametric Distribution Free UCL Statistics
Data appear to follow a Discernible Distribution at 5% Significance Level

Lilliefors Lognormal GOF Test

Lognormal GOF Test
Shapiro Wilk Test Statistic       0.92 Shapiro Wilk Lognormal GOF Test

5% Lilliefors Critical Value       0.18 Data Not Lognormal at 5% Significance Level
Data appear Approximate Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.91Data appear Lognormal at 5% Significance Level
Lilliefors Test Statistic       0.19

Maximum of Logged Data       2.02 SD of logged Data       0.59

MLE Mean (bias corrected)       2.73 MLE Sd (bias corrected)       1.71
Approximate Chi Square Value (0.05)      88.61

Assuming Gamma Distribution
oximate Gamma UCL (use when n>=50))       3.45% Adjusted Gamma UCL (use when n<50)       3.51

Adjusted Level of Significance      0.038 Adjusted Chi Square Value      87.06

k hat (MLE)       2.91 k star (bias corrected MLE)       2.54

5% K-S Critical Value       0.18ata Not Gamma Distributed at 5% Significance Lev
Data Not Gamma Distributed at 5% Significance Level

Theta hat (MLE)       0.93 Theta star (bias corrected MLE)       1.07
nu hat (MLE)    128.2 nu star (bias corrected)    112

Gamma GOF Test
A-D Test Statistic       1.11 Anderson-Darling Gamma GOF Test

   95% Student's-t UCL       3.42    95% Adjusted-CLT UCL (Chen-1995)       3.52

5% A-D Critical Value       0.75ata Not Gamma Distributed at 5% Significance Lev
K-S Test Statistic       0.23 Kolmogrov-Smirnoff Gamma GOF Test

Gamma Statistics

Normal GOF Test
Shapiro Wilk Test Statistic       0.78 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.91 Data Not Normal at 5% Significance Level
Lilliefors Test Statistic       0.28 Lilliefors GOF Test

5% Lilliefors Critical Value       0.18 Data Not Normal at 5% Significance Level

   95% Modified-t UCL (Johnson-1978)       3.44

Data Not Normal at 5% Significance Level

Assuming Normal Distribution
   95% Normal UCL    95% UCLs (Adjusted for Skewness)

      1.87 Std. Error of Mean       0.4

Number of Missing Observations       0
Minimum       0.86 Mean

Coefficient of Variation       0.68 Skewness       1.52

Maximum       7.57 Median       1.98
SD

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
Recommendations are based upon data size, data distribution, and skewness.

mmendations are based upon the results of the simulation studies summarized in Singh, Maichle, and 
ations results will not cover all Real World data sets; for additional insight the user may want to cons

95% Adjusted Gamma KM-UCL      14.12

      2.73

Fluoride

General Statistics
Total Number of Observations      22 Number of Distinct Observations      19

Mean in Original Scale      10.26 Mean in Log Scale       2.02
SD in Original Scale       8.14 SD in Log Scale       0.84

   95% t UCL (Assumes normality)      13.25    95% H-Stat UCL      16.79

Suggested UCL to Use
95% KM (BCA) UCL      13.37 95% GROS Adjusted Gamma UCL      16.75

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics
Detected Data appear Gamma Distributed at 5% Significance Level

KM Mean (logged)       2.08    95% H-UCL (KM -Log)      14.6
KM SD (logged)       0.70    95% Critical H Value (KM-Log)       2.21

KM Standard Error of Mean (logged)       0.15

DL/2 Statistics
DL/2 Normal DL/2 Log-Transformed
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mma Approximate UCL (use when n>=50)      14.86% Gamma Adjusted UCL (use when n<50)      16.07

Adjusted Level of Significance (β)      0.038
Approximate Chi Square Value (9.16, α)

Lognormal GOF Test on Detected Observations Only
Shapiro Wilk Test Statistic       0.72 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.81etected Data Not Lognormal at 5% Significance Le

SD      18.04 CV       3.24

     12.17

k hat (MLE)       0.20 k star (bias corrected MLE)       0.20
Theta hat (MLE)      26.96 Theta star (bias corrected MLE)      26.67

      3.42 Adjusted Chi Square Value (9.16, β)       3.16

nu hat (MLE)       9.06 nu star (bias corrected)       9.16
MLE Mean (bias corrected)       5.55 MLE Sd (bias corrected)

GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs
GROS may not be used when kstar of detected data is small such as < 0.1

Approximate Chi Square Value (2.65, α)       0.27 Adjusted Chi Square Value (2.65, β)       0.23
 Approximate KM-UCL (use when n>=50)

For such situations, GROS method tends to yield inflated values of UCLs and BTVs
ma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM e

Minimum      0.01 Mean       5.55
Maximum      84.4 Median       0.22

Theta hat (MLE)      41.92 Theta star (bias corrected MLE)      44.83
nu hat (MLE)

     41.05mma Adjusted KM-UCL (use when n<50)      48.33

Gamma Kaplan-Meier (KM) Statistics
k hat (KM)      0.060 nu hat (KM)       2.65

Gamma (KM) may not be used when k hat (KM) is < 0.1

Gamma ROS Statistics using Imputed  Non-Detects

K-S Test Statistic       0.41 Kolmogrov-Smirnoff GOF
5% K-S Critical Value       0.31ed Data Not Gamma Distributed at 5% Significanc

      4.30 nu star (bias corrected)       4.02

Detected Data Not Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only
k hat (MLE)       0.26 k star (bias corrected MLE)       0.25

MLE Mean (bias corrected)      11.27 MLE Sd (bias corrected)      22.48

97.5% KM Chebyshev UCL      29.2 99% KM Chebyshev UCL      43.98

   95% KM (z) UCL      10.86    95% KM Bootstrap t UCL    483
90% KM Chebyshev UCL

Gamma GOF Tests on Detected Observations Only
A-D Test Statistic       1.6 Anderson-Darling GOF Test

5% A-D Critical Value       0.80ed Data Not Gamma Distributed at 5% Significanc

Lilliefors Test Statistic       0.47 Lilliefors GOF Test
5% Lilliefors Critical Value       0.31Detected Data Not Normal at 5% Significance Leve

     11.93

Detected Data Not Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs
Mean       4.29 Standard Error of Mean       3.98

     16.26 95% KM Chebyshev UCL      21.68

SD      17.5    95% KM (BCA) UCL      11.84
   95% KM (t) UCL      11.16    95% KM (Percentile Bootstrap) UCL

Mean of Logged Detects     -0.189 SD of Logged Detects       2.09

Median Detects       0.33 CV Detects       2.62
Skewness Detects

Normal GOF Test on Detects Only
Shapiro Wilk Test Statistic       0.44 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.81Detected Data Not Normal at 5% Significance Leve

Number of Distinct Detects       8 Number of Distinct Non-Detects       1

     29.58

Minimum Detect       0.15 Minimum Non-Detect       0.5
Maximum Detect      84.4 Maximum Non-Detect       0.5

      2.81 Kurtosis Detects       7.95

Variance Detects    874.7 Percent Non-Detects      63.64
Mean Detects      11.27 SD Detects

For additional insight the user may want to consult a statistician.

Suggested UCL to Use
95% Chebyshev (Mean, Sd) UCL       4.47

HMX

General Statistics
Total Number of Observations      22 Number of Distinct Observations       9

Number of Detects       8 Number of Non-Detects      14

   95% BCA Bootstrap UCL       3.56
   90% Chebyshev(Mean, Sd) UCL       3.93    95% Chebyshev(Mean, Sd) UCL       4.47

 97.5% Chebyshev(Mean, Sd) UCL       5.23    99% Chebyshev(Mean, Sd) UCL       6.71

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
mmendations are based upon the results of the simulation studies summarized in Singh, Singh, and 

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

Nonparametric Distribution Free UCLs
   95% CLT UCL       3.39    95% Jackknife UCL       3.42

   95% Standard Bootstrap UCL       3.38    95% Bootstrap-t UCL       3.72
   95% Hall's Bootstrap UCL       3.54    95% Percentile Bootstrap UCL       3.42
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Assuming Lognormal Distribution
   95% H-UCL      16.15    90% Chebyshev (MVUE) UCL      16.43

5% Lilliefors Critical Value       0.18Data appear Lognormal at 5% Significance Level
Data appear Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.91Data appear Lognormal at 5% Significance Level
Lilliefors Test Statistic       0.14

Maximum of Logged Data       3.52 SD of logged Data       0.80

Lognormal Statistics
Minimum of Logged Data       0.85 Mean of logged Data       2.04

Approximate Chi Square Value (0.05)      50.13

Assuming Gamma Distribution
oximate Gamma UCL (use when n>=50))      14.33% Adjusted Gamma UCL (use when n<50)      14.67

Adjusted Level of Significance      0.038 Adjusted Chi Square Value      48.97

Lilliefors Lognormal GOF Test

Lognormal GOF Test
Shapiro Wilk Test Statistic       0.94 Shapiro Wilk Lognormal GOF Test

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics
k hat (MLE)       1.75 k star (bias corrected MLE)       1.54

Theta hat (MLE)       5.99 Theta star (bias corrected MLE)       6.81
nu hat (MLE)      77.34 nu star (bias corrected)      68.12

MLE Mean (bias corrected)      10.55 MLE Sd (bias corrected)       8.47

Assuming Normal Distribution
   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL      13.81

Gamma GOF Test
A-D Test Statistic       0.57 Anderson-Darling Gamma GOF Test

5% A-D Critical Value       0.75d data appear Gamma Distributed at 5% Significan
K-S Test Statistic       0.17 Kolmogrov-Smirnoff Gamma GOF Test

5% K-S Critical Value       0.18d data appear Gamma Distributed at 5% Significan

5% Shapiro Wilk Critical Value       0.91 Data Not Normal at 5% Significance Level
Lilliefors Test Statistic       0.18 Lilliefors GOF Test

   95% Adjusted-CLT UCL (Chen-1995)      14.33

5% Lilliefors Critical Value       0.18 Data appear Normal at 5% Significance Level
Data appear Approximate Normal at 5% Significance Level

   95% Modified-t UCL (Johnson-1978)      13.91

      0.84 Skewness       1.52

Minimum       2.36 Mean      10.55
Maximum      33.8 Median

Normal GOF Test
Shapiro Wilk Test Statistic       0.81 Shapiro Wilk GOF Test

SD       8.89 Std. Error of Mean       1.89
Coefficient of Variation

Lead

General Statistics

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
Recommendations are based upon data size, data distribution, and skewness.

mmendations are based upon the results of the simulation studies summarized in Singh, Maichle, and 
ations results will not cover all Real World data sets; for additional insight the user may want to cons

      7.81

Total Number of Observations      22 Number of Distinct Observations      22
Number of Missing Observations       0

SD in Original Scale      17.92 SD in Log Scale       1.34
   95% t UCL (Assumes normality)      10.83    95% H-Stat UCL       2.38

Suggested UCL to Use
99% KM (Chebyshev) UCL      43.98

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics
Data do not follow a Discernible Distribution at 5% Significance Level

% t UCL (assumes normality of ROS data)      11.1    95% Percentile Bootstrap UCL      12.09
   95% BCA Bootstrap UCL      16.06    95% Bootstrap t UCL    114

   95% H-UCL (Log ROS)       6.83

DL/2 Statistics
DL/2 Normal DL/2 Log-Transformed
Mean in Original Scale       4.25 Mean in Log Scale     -0.95

Lilliefors Test Statistic       0.35 Lilliefors GOF Test
5% Lilliefors Critical Value       0.31etected Data Not Lognormal at 5% Significance Le

Detected Data Not Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects
Mean in Original Scale       4.55 Mean in Log Scale     -0.714

SD in Original Scale      17.86 SD in Log Scale       1.64
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     27.97 Adjusted Chi Square Value (41.79, β)      27.12

nu hat (MLE)      46.84 nu star (bias corrected)      41.79
MLE Mean (bias corrected)      0.033 MLE Sd (bias corrected)

Adjusted Level of Significance (β)      0.038
Approximate Chi Square Value (41.79, α)

Maximum       0.25 Median      0.015
SD      0.052 CV       1.56

     0.034

k hat (MLE)       1.06 k star (bias corrected MLE)       0.95
Theta hat (MLE)      0.031 Theta star (bias corrected MLE)      0.035

Approximate Chi Square Value (18.64, α)       9.85 Adjusted Chi Square Value (18.64, β)       9.38
 Approximate KM-UCL (use when n>=50)      0.062mma Adjusted KM-UCL (use when n<50)      0.066

ma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM e
Minimum     0.004 Mean      0.033

Gamma ROS Statistics using Imputed  Non-Detects
GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1
For such situations, GROS method tends to yield inflated values of UCLs and BTVs

Theta hat (MLE)      0.034 Theta star (bias corrected MLE)      0.039
nu hat (MLE)      40.48 nu star (bias corrected)      35.42

Gamma Kaplan-Meier (KM) Statistics
k hat (KM)       0.42 nu hat (KM)      18.64

MLE Mean (bias corrected)      0.037 MLE Sd (bias corrected)      0.038

Gamma GOF Tests on Detected Observations Only
A-D Test Statistic       0.77 Anderson-Darling GOF Test

5% A-D Critical Value       0.76ed Data Not Gamma Distributed at 5% Significanc
K-S Test Statistic       0.15 Kolmogrov-Smirnoff GOF

5% K-S Critical Value       0.20d data appear Gamma Distributed at 5% Significan
Detected data follow Appr. Gamma Distribution at 5% Significance Level

Gamma Statistics on Detected Data Only
k hat (MLE)       1.06 k star (bias corrected MLE)       0.93

     0.066 95% KM Chebyshev UCL      0.081

SD      0.051    95% KM (BCA) UCL      0.054
   95% KM (t) UCL      0.052    95% KM (Percentile Bootstrap) UCL

97.5% KM Chebyshev UCL       0.10 99% KM Chebyshev UCL       0.14

   95% KM (z) UCL      0.051    95% KM Bootstrap t UCL      0.084
90% KM Chebyshev UCL

Normal GOF Test on Detects Only
Shapiro Wilk Test Statistic       0.53 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.90Detected Data Not Normal at 5% Significance Leve
Lilliefors Test Statistic       0.30 Lilliefors GOF Test

5% Lilliefors Critical Value       0.20Detected Data Not Normal at 5% Significance Leve

     0.052

Detected Data Not Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs
Mean      0.033 Standard Error of Mean      0.011

      3.63 Kurtosis Detects      14.49

Variance Detects     0.003 Percent Non-Detects      13.64
Mean Detects      0.037 SD Detects

Mean of Logged Detects     -3.833 SD of Logged Detects       0.98

Median Detects      0.018 CV Detects       1.49
Skewness Detects

Number of Detects      19 Number of Non-Detects       3
Number of Distinct Detects      19 Number of Distinct Non-Detects       3

     0.055

Minimum Detect     0.004 Minimum Non-Detect      0.012
Maximum Detect       0.25 Maximum Non-Detect      0.018

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
mmendations are based upon the results of the simulation studies summarized in Singh, Singh, and 

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.
For additional insight the user may want to consult a statistician.

Suggested UCL to Use
95% Student's-t UCL      13.81

Mercury

General Statistics
Total Number of Observations      22 Number of Distinct Observations      22

   95% CLT UCL      13.67    95% Jackknife UCL      13.81
   95% Standard Bootstrap UCL      13.54    95% Bootstrap-t UCL      15.12

   95% Hall's Bootstrap UCL      16.18    95% Percentile Bootstrap UCL      13.69
   95% BCA Bootstrap UCL      14.24

   90% Chebyshev(Mean, Sd) UCL      16.24    95% Chebyshev(Mean, Sd) UCL      18.81
 97.5% Chebyshev(Mean, Sd) UCL      22.39    99% Chebyshev(Mean, Sd) UCL      29.42

     30.14

Nonparametric Distribution Free UCL Statistics
Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

   95% Chebyshev (MVUE) UCL      19.11  97.5% Chebyshev (MVUE) UCL      22.83
   99% Chebyshev (MVUE) UCL
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Theta hat (MLE)       1.60 Theta star (bias corrected MLE)       2.63
nu hat (MLE)      35.07 nu star (bias corrected)      21.38

Gamma Kaplan-Meier (KM) Statistics

MLE Mean (bias corrected)       4.03 MLE Sd (bias corrected)       3.26

Gamma GOF Tests on Detected Observations Only
A-D Test Statistic       0.62 Anderson-Darling GOF Test

5% A-D Critical Value       0.71d data appear Gamma Distributed at 5% Significan
K-S Test Statistic       0.3 Kolmogrov-Smirnoff GOF

5% K-S Critical Value       0.31d data appear Gamma Distributed at 5% Significan
Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only
k hat (MLE)       2.50 k star (bias corrected MLE)       1.52

      3.46 95% KM Chebyshev UCL       4.11

SD       2.07    95% KM (BCA) UCL       2.93
95% KM (t) UCL       2.85 95% KM (Percentile Bootstrap) UCL

97.5% KM Chebyshev UCL       5.02 99% KM Chebyshev UCL       6.79

   95% KM (z) UCL       2.82    95% KM Bootstrap t UCL       3.33
90% KM Chebyshev UCL

Normal GOF Test on Detects Only
Shapiro Wilk Test Statistic       0.79 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.80Detected Data Not Normal at 5% Significance Leve
Lilliefors Test Statistic       0.29 Lilliefors GOF Test

5% Lilliefors Critical Value       0.33etected Data appear Normal at 5% Significance Le

      2.81

Detected Data appear Approximate Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs
Mean       2.03 Standard Error of Mean       0.47

      1.34 Kurtosis Detects       1.30

Variance Detects       8.94 Percent Non-Detects      68.18
Mean Detects       4.03 SD Detects

Mean of Logged Detects       1.18 SD of Logged Detects       0.68

Median Detects       2.27 CV Detects       0.74
Skewness Detects

Number of Detects       7 Number of Non-Detects      15
Number of Distinct Detects       7 Number of Distinct Non-Detects      11

      2.99

Minimum Detect       1.76 Minimum Non-Detect       1.09
Maximum Detect       9.74 Maximum Non-Detect       2.81

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
Recommendations are based upon data size, data distribution, and skewness.

mmendations are based upon the results of the simulation studies summarized in Singh, Maichle, and 
ations results will not cover all Real World data sets; for additional insight the user may want to cons

95% Adjusted Gamma KM-UCL      0.066

Nitrate

General Statistics
Total Number of Observations      22 Number of Distinct Observations      18

Mean in Original Scale      0.033 Mean in Log Scale     -3.98
SD in Original Scale      0.052 SD in Log Scale       0.98

   95% t UCL (Assumes normality)      0.052    95% H-Stat UCL      0.052

Suggested UCL to Use
95% KM (Chebyshev) UCL      0.081 95% GROS Adjusted Gamma UCL      0.051

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics
Detected Data appear Approximate Gamma Distributed at 5% Significance Level

CLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distribute
KM Mean (logged)     -3.966    95% H-UCL (KM -Log)      0.050

KM SD (logged)       0.95    95% Critical H Value (KM-Log)       2.52
KM Standard Error of Mean (logged)       0.21

DL/2 Statistics
DL/2 Normal DL/2 Log-Transformed

SD in Original Scale      0.052 SD in Log Scale       0.97
% t UCL (assumes normality of ROS data)      0.052    95% Percentile Bootstrap UCL      0.054

   95% BCA Bootstrap UCL      0.067    95% Bootstrap t UCL      0.084
   95% H-UCL (Log ROS)      0.052

Lognormal GOF Test on Detected Observations Only
Shapiro Wilk Test Statistic       0.96 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.90ected Data appear Lognormal at 5% Significance L
Lilliefors Test Statistic      0.099 Lilliefors GOF Test

5% Lilliefors Critical Value       0.20ected Data appear Lognormal at 5% Significance L
Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects
Mean in Original Scale      0.033 Mean in Log Scale     -3.963

mma Approximate UCL (use when n>=50)      0.049% Gamma Adjusted UCL (use when n<50)      0.051
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Assuming Normal Distribution
   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL       2.39

Gamma GOF Test
A-D Test Statistic       0.86 Anderson-Darling Gamma GOF Test

5% A-D Critical Value       0.75ata Not Gamma Distributed at 5% Significance Lev

5% Shapiro Wilk Critical Value       0.91 Data Not Normal at 5% Significance Level
Lilliefors Test Statistic       0.23 Lilliefors GOF Test

   95% Adjusted-CLT UCL (Chen-1995)       2.46

5% Lilliefors Critical Value       0.18 Data Not Normal at 5% Significance Level
Data Not Normal at 5% Significance Level

   95% Modified-t UCL (Johnson-1978)       2.41

      0.73 Skewness       1.26

Minimum       0.67 Mean       1.89
Maximum       5.27 Median

Normal GOF Test
Shapiro Wilk Test Statistic       0.82 Shapiro Wilk GOF Test

SD       1.38 Std. Error of Mean       0.29
Coefficient of Variation

Uranium-234

General Statistics

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
Recommendations are based upon data size, data distribution, and skewness.

mmendations are based upon the results of the simulation studies summarized in Singh, Maichle, and 
ations results will not cover all Real World data sets; for additional insight the user may want to cons

      1.45

Total Number of Observations      22 Number of Distinct Observations      21
Number of Missing Observations       0

Mean in Original Scale       1.74 Mean in Log Scale      0.088
SD in Original Scale       2.26 SD in Log Scale       0.87

   95% t UCL (Assumes normality)       2.57    95% H-Stat UCL       2.52

Suggested UCL to Use
95% KM (t) UCL       2.85 95% KM (Percentile Bootstrap) UCL       2.81

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics
Detected Data appear Approximate Normal Distributed at 5% Significance Level

CLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distribute
KM Mean (logged)       0.44    95% H-UCL (KM -Log)       2.51

KM SD (logged)       0.62    95% Critical H Value (KM-Log)       2.11
KM Standard Error of Mean (logged)       0.14

DL/2 Statistics
DL/2 Normal DL/2 Log-Transformed

SD in Original Scale       2.35 SD in Log Scale       1.13
% t UCL (assumes normality of ROS data)       2.42    95% Percentile Bootstrap UCL       2.44

   95% BCA Bootstrap UCL       2.65    95% Bootstrap t UCL       3.13
   95% H-UCL (Log ROS)       2.82

Lognormal GOF Test on Detected Observations Only
Shapiro Wilk Test Statistic       0.84 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.80ected Data appear Lognormal at 5% Significance L
Lilliefors Test Statistic       0.27 Lilliefors GOF Test

5% Lilliefors Critical Value       0.33ected Data appear Lognormal at 5% Significance L
Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects
Mean in Original Scale       1.55 Mean in Log Scale     -0.293

      4.16 Adjusted Chi Square Value (10.35, β)       3.87

nu hat (MLE)      10.44 nu star (bias corrected)      10.35
MLE Mean (bias corrected)       1.28 MLE Sd (bias corrected)

mma Approximate UCL (use when n>=50)       3.20% Gamma Adjusted UCL (use when n<50)       3.44

Adjusted Level of Significance (β)      0.038
Approximate Chi Square Value (10.35, α)

Maximum       9.74 Median      0.01
SD       2.49 CV       1.93

      2.65

k hat (MLE)       0.23 k star (bias corrected MLE)       0.23
Theta hat (MLE)       5.43 Theta star (bias corrected MLE)       5.47

Approximate Chi Square Value (42.28, α)      28.38 Adjusted Chi Square Value (42.28, β)      27.53
 Approximate KM-UCL (use when n>=50)       3.03mma Adjusted KM-UCL (use when n<50)       3.12

ma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM e
Minimum      0.01 Mean       1.28

Gamma ROS Statistics using Imputed  Non-Detects
GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1
For such situations, GROS method tends to yield inflated values of UCLs and BTVs

k hat (KM)       0.96 nu hat (KM)      42.28
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Gamma GOF Tests on Detected Observations Only
A-D Test Statistic       0.62 Anderson-Darling GOF Test

5% A-D Critical Value       0.73d data appear Gamma Distributed at 5% Significan
K-S Test Statistic       0.17 Kolmogrov-Smirnoff GOF

      0.15 95% KM Chebyshev UCL       0.18

SD      0.095    95% KM (BCA) UCL       0.13
95% KM (t) UCL       0.13 95% KM (Percentile Bootstrap) UCL

97.5% KM Chebyshev UCL       0.22 99% KM Chebyshev UCL       0.30

   95% KM (z) UCL       0.13    95% KM Bootstrap t UCL       0.14
90% KM Chebyshev UCL

Normal GOF Test on Detects Only
Shapiro Wilk Test Statistic       0.77 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.86Detected Data Not Normal at 5% Significance Leve
Lilliefors Test Statistic       0.22 Lilliefors GOF Test

5% Lilliefors Critical Value       0.24etected Data appear Normal at 5% Significance Le

      0.13

Detected Data appear Approximate Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs
Mean      0.094 Standard Error of Mean      0.021

      1.83 Kurtosis Detects       3.20

Variance Detects     0.009 Percent Non-Detects      40.91
Mean Detects       0.14 SD Detects

Mean of Logged Detects     -2.062 SD of Logged Detects       0.53

Median Detects       0.12 CV Detects       0.65
Skewness Detects

Number of Detects      13 Number of Non-Detects       9
Number of Distinct Detects      13 Number of Distinct Non-Detects       9

     0.096

Minimum Detect      0.072 Minimum Non-Detect      0.018
Maximum Detect       0.39 Maximum Non-Detect      0.060

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
mmendations are based upon the results of the simulation studies summarized in Singh, Singh, and 

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.
For additional insight the user may want to consult a statistician.

Suggested UCL to Use
95% Adjusted Gamma UCL       2.50

Uranium-235/236

General Statistics
Total Number of Observations      22 Number of Distinct Observations      22

   95% CLT UCL       2.37    95% Jackknife UCL       2.39
   95% Standard Bootstrap UCL       2.37    95% Bootstrap-t UCL       2.53

   95% Hall's Bootstrap UCL       2.42    95% Percentile Bootstrap UCL       2.40
   95% BCA Bootstrap UCL       2.46

   90% Chebyshev(Mean, Sd) UCL       2.77    95% Chebyshev(Mean, Sd) UCL       3.17
 97.5% Chebyshev(Mean, Sd) UCL       3.73    99% Chebyshev(Mean, Sd) UCL       4.82

      4.67

Assuming Lognormal Distribution
   95% H-UCL       2.58    90% Chebyshev (MVUE) UCL       2.71

Nonparametric Distribution Free UCL Statistics
Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

   95% Chebyshev (MVUE) UCL       3.09  97.5% Chebyshev (MVUE) UCL       3.62
   99% Chebyshev (MVUE) UCL

5% Lilliefors Critical Value       0.18Data appear Lognormal at 5% Significance Level
Data appear Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.91Data appear Lognormal at 5% Significance Level
Lilliefors Test Statistic       0.14

Maximum of Logged Data       1.66 SD of logged Data       0.66

Lognormal Statistics
Minimum of Logged Data     -0.399 Mean of logged Data       0.41

Approximate Chi Square Value (0.05)      70.97

Assuming Gamma Distribution
roximate Gamma UCL (use when n>=50)       2.45% Adjusted Gamma UCL (use when n<50)       2.50

Adjusted Level of Significance      0.038 Adjusted Chi Square Value      69.58

Lilliefors Lognormal GOF Test

Lognormal GOF Test
Shapiro Wilk Test Statistic       0.91 Shapiro Wilk Lognormal GOF Test

Detected data follow Appr. Gamma Distribution at 5% Significance Level

Gamma Statistics
k hat (MLE)       2.38 k star (bias corrected MLE)       2.09

Theta hat (MLE)       0.79 Theta star (bias corrected MLE)       0.90
nu hat (MLE)    105.1 nu star (bias corrected)      92.1

MLE Mean (bias corrected)       1.89 MLE Sd (bias corrected)       1.30

K-S Test Statistic       0.15 Kolmogrov-Smirnoff Gamma GOF Test
5% K-S Critical Value       0.18d data appear Gamma Distributed at 5% Significan
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5% Shapiro Wilk Critical Value       0.91 Data Not Normal at 5% Significance Level
Lilliefors Test Statistic       0.19 Lilliefors GOF Test

5% Lilliefors Critical Value       0.18 Data Not Normal at 5% Significance Level

      0.74 Skewness       1.21

Minimum       0.62 Mean       1.94
Maximum       5.64 Median

Normal GOF Test
Shapiro Wilk Test Statistic       0.83 Shapiro Wilk GOF Test

SD       1.45 Std. Error of Mean       0.31
Coefficient of Variation

Uranium-238

General Statistics

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
Recommendations are based upon data size, data distribution, and skewness.

mmendations are based upon the results of the simulation studies summarized in Singh, Maichle, and 
ations results will not cover all Real World data sets; for additional insight the user may want to cons

      1.39

Total Number of Observations      22 Number of Distinct Observations      21
Number of Missing Observations       0

Mean in Original Scale      0.095 Mean in Log Scale     -2.843
SD in Original Scale      0.097 SD in Log Scale       1.06

   95% t UCL (Assumes normality)       0.13    95% H-Stat UCL       0.19

Suggested UCL to Use
95% KM (t) UCL       0.13 95% KM (Percentile Bootstrap) UCL       0.13

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics
Detected Data appear Approximate Normal Distributed at 5% Significance Level

CLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distribute
KM Mean (logged)     -2.855    95% H-UCL (KM -Log)       0.17

KM SD (logged)       1.03    95% Critical H Value (KM-Log)       2.62
KM Standard Error of Mean (logged)       0.22

DL/2 Statistics
DL/2 Normal DL/2 Log-Transformed

SD in Original Scale      0.093 SD in Log Scale       0.80
% t UCL (assumes normality of ROS data)       0.13    95% Percentile Bootstrap UCL       0.13

   95% BCA Bootstrap UCL       0.14    95% Bootstrap t UCL       0.15
   95% H-UCL (Log ROS)       0.15

Lognormal GOF Test on Detected Observations Only
Shapiro Wilk Test Statistic       0.90 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.86ected Data appear Lognormal at 5% Significance L
Lilliefors Test Statistic       0.14 Lilliefors GOF Test

5% Lilliefors Critical Value       0.24ected Data appear Lognormal at 5% Significance L
Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects
Mean in Original Scale       0.10 Mean in Log Scale     -2.623

     20.81 Adjusted Chi Square Value (32.93, β)      20.1

nu hat (MLE)      36.59 nu star (bias corrected)      32.93
MLE Mean (bias corrected)      0.091 MLE Sd (bias corrected)

mma Approximate UCL (use when n>=50)       0.14% Gamma Adjusted UCL (use when n<50)       0.15

Adjusted Level of Significance (β)      0.038
Approximate Chi Square Value (32.93, α)

Maximum       0.39 Median      0.073
SD       0.10 CV       1.10

      0.10

k hat (MLE)       0.83 k star (bias corrected MLE)       0.74
Theta hat (MLE)       0.11 Theta star (bias corrected MLE)       0.12

Approximate Chi Square Value (43.32, α)      29.23 Adjusted Chi Square Value (43.32, β)      28.36
 Approximate KM-UCL (use when n>=50)       0.14mma Adjusted KM-UCL (use when n<50)       0.14

ma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM e
Minimum      0.01 Mean      0.091

Gamma ROS Statistics using Imputed  Non-Detects
GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1
For such situations, GROS method tends to yield inflated values of UCLs and BTVs

Theta hat (MLE)      0.042 Theta star (bias corrected MLE)      0.054
nu hat (MLE)      90.83 nu star (bias corrected)      71.2

Gamma Kaplan-Meier (KM) Statistics
k hat (KM)       0.98 nu hat (KM)      43.32

MLE Mean (bias corrected)       0.14 MLE Sd (bias corrected)      0.089

5% K-S Critical Value       0.23d data appear Gamma Distributed at 5% Significan
Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only
k hat (MLE)       3.49 k star (bias corrected MLE)       2.73
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   95% Modified-t UCL (Johnson-1978)      42.53

Assuming Normal Distribution
   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL      42.04

Normal GOF Test
Shapiro Wilk Test Statistic       0.6 Shapiro Wilk GOF Test

SD      20.55 Std. Error of Mean       4.38
Coefficient of Variation

5% Shapiro Wilk Critical Value       0.91 Data Not Normal at 5% Significance Level
Lilliefors Test Statistic       0.28 Lilliefors GOF Test

   95% Adjusted-CLT UCL (Chen-1995)      44.82

5% Lilliefors Critical Value       0.18 Data Not Normal at 5% Significance Level
Data Not Normal at 5% Significance Level

     26.85

Total Number of Observations      22 Number of Distinct Observations      20
Number of Missing Observations       0

      0.59 Skewness       3.11

Minimum      18.8 Mean      34.5
Maximum    113 Median

 97.5% Chebyshev(Mean, Sd) UCL       3.88    99% Chebyshev(Mean, Sd) UCL       5.03

Suggested UCL to Use
95% Adjusted Gamma UCL       2.60

Zinc

General Statistics

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
mmendations are based upon the results of the simulation studies summarized in Singh, Singh, and 

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.
For additional insight the user may want to consult a statistician.

   95% CLT UCL       2.45    95% Jackknife UCL       2.47
   95% Standard Bootstrap UCL       2.44    95% Bootstrap-t UCL       2.62

   95% Hall's Bootstrap UCL       2.52    95% Percentile Bootstrap UCL       2.47
   95% BCA Bootstrap UCL       2.48

   90% Chebyshev(Mean, Sd) UCL       2.87    95% Chebyshev(Mean, Sd) UCL       3.29

      5

Assuming Lognormal Distribution
   95% H-UCL       2.73    90% Chebyshev (MVUE) UCL       2.85

Nonparametric Distribution Free UCL Statistics
Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

   95% Chebyshev (MVUE) UCL       3.27  97.5% Chebyshev (MVUE) UCL       3.85
   99% Chebyshev (MVUE) UCL

5% Lilliefors Critical Value       0.18Data appear Lognormal at 5% Significance Level
Data appear Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.91Data appear Lognormal at 5% Significance Level
Lilliefors Test Statistic       0.15

Maximum of Logged Data       1.73 SD of logged Data       0.70

Lognormal Statistics
Minimum of Logged Data     -0.47 Mean of logged Data       0.42

Approximate Chi Square Value (0.05)      64.65

Assuming Gamma Distribution
roximate Gamma UCL (use when n>=50)       2.55% Adjusted Gamma UCL (use when n<50)       2.60

Adjusted Level of Significance      0.038 Adjusted Chi Square Value      63.33

Lilliefors Lognormal GOF Test

Lognormal GOF Test
Shapiro Wilk Test Statistic       0.92 Shapiro Wilk Lognormal GOF Test

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics
k hat (MLE)       2.19 k star (bias corrected MLE)       1.92

Theta hat (MLE)       0.88 Theta star (bias corrected MLE)       1.00
nu hat (MLE)      96.74 nu star (bias corrected)      84.89

MLE Mean (bias corrected)       1.94 MLE Sd (bias corrected)       1.39

Assuming Normal Distribution
   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL       2.47

Gamma GOF Test
A-D Test Statistic       0.74 Anderson-Darling Gamma GOF Test

5% A-D Critical Value       0.75d data appear Gamma Distributed at 5% Significan
K-S Test Statistic       0.16 Kolmogrov-Smirnoff Gamma GOF Test

5% K-S Critical Value       0.18d data appear Gamma Distributed at 5% Significan

   95% Adjusted-CLT UCL (Chen-1995)       2.54

Data Not Normal at 5% Significance Level

   95% Modified-t UCL (Johnson-1978)       2.49
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tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
mmendations are based upon the results of the simulation studies summarized in Singh, Singh, and 

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.
For additional insight the user may want to consult a statistician.

   95% BCA Bootstrap UCL      44.7
   90% Chebyshev(Mean, Sd) UCL      47.65    95% Chebyshev(Mean, Sd) UCL      53.6

 97.5% Chebyshev(Mean, Sd) UCL      61.86    99% Chebyshev(Mean, Sd) UCL      78.09

Suggested UCL to Use
95% Student's-t UCL      42.04 or 95% Modified-t UCL      42.53

Nonparametric Distribution Free UCLs

   95% Chebyshev (MVUE) UCL      46.73  97.5% Chebyshev (MVUE) UCL      52.34
   99% Chebyshev (MVUE) UCL

   95% CLT UCL      41.71    95% Jackknife UCL      42.04
   95% Standard Bootstrap UCL      41.81    95% Bootstrap-t UCL      54.35

   95% Hall's Bootstrap UCL      77.19    95% Percentile Bootstrap UCL      42.1

Lognormal Statistics
Minimum of Logged Data       2.93 Mean of logged Data       3.44

     63.35

Assuming Lognormal Distribution
   95% H-UCL      40.11    90% Chebyshev (MVUE) UCL      42.69

Nonparametric Distribution Free UCL Statistics
Data do not follow a Discernible Distribution (0.05)

Lilliefors Lognormal GOF Test

Lognormal GOF Test
Shapiro Wilk Test Statistic       0.81 Shapiro Wilk Lognormal GOF Test

5% Lilliefors Critical Value       0.18 Data Not Lognormal at 5% Significance Level
Data Not Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.91 Data Not Lognormal at 5% Significance Level
Lilliefors Test Statistic       0.19

Maximum of Logged Data       4.72 SD of logged Data       0.40

nu hat (MLE)    230.4 nu star (bias corrected)    200.3
MLE Mean (bias corrected)      34.5 MLE Sd (bias corrected)      16.17

Approximate Chi Square Value (0.05)    168.6

Assuming Gamma Distribution
oximate Gamma UCL (use when n>=50))      41 % Adjusted Gamma UCL (use when n<50)      41.54

Adjusted Level of Significance      0.038 Adjusted Chi Square Value    166.4

K-S Test Statistic       0.21 Kolmogrov-Smirnoff Gamma GOF Test
5% K-S Critical Value       0.18ata Not Gamma Distributed at 5% Significance Lev

Data Not Gamma Distributed at 5% Significance Level

Gamma Statistics
k hat (MLE)       5.23 k star (bias corrected MLE)       4.55

Theta hat (MLE)       6.58 Theta star (bias corrected MLE)       7.57

Gamma GOF Test
A-D Test Statistic       1.86 Anderson-Darling Gamma GOF Test

5% A-D Critical Value       0.74ata Not Gamma Distributed at 5% Significance Lev
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UCL Statistics for Data Sets with Non-Detects

User Selected Options
e/Time of Computation   2/5/2015 9:56:59 AM

General Statistics
Total Number of Observations      11 Number of Distinct Observations      11

 f Bootstrap Operations   2000

Calcium

From File   ProUCLinput_11-006(a)_0-10.xls
Full Precision   OFF

Confidence Coefficient   95%

Coefficient of Variation       0.74 Skewness       3.02

Maximum   2930 Median    734
SD    684 Std. Error of Mean    206.2

Number of Missing Observations       0
Minimum    497 Mean    918.6

Data Not Normal at 5% Significance Level

Assuming Normal Distribution
   95% Normal UCL    95% UCLs (Adjusted for Skewness)

Lilliefors Test Statistic       0.38 Lilliefors GOF Test
5% Lilliefors Critical Value       0.26 Data Not Normal at 5% Significance Level

Normal GOF Test
Shapiro Wilk Test Statistic       0.55 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.85 Data Not Normal at 5% Significance Level

5% A-D Critical Value       0.73ata Not Gamma Distributed at 5% Significance Lev
K-S Test Statistic       0.30 Kolmogrov-Smirnoff Gamma GOF Test

Gamma GOF Test
A-D Test Statistic       1.30 Anderson-Darling Gamma GOF Test

   95% Student's-t UCL   1292    95% Adjusted-CLT UCL (Chen-1995)   1459
   95% Modified-t UCL (Johnson-1978)   1324

Theta hat (MLE)    245.8 Theta star (bias corrected MLE)    330.6
nu hat (MLE)      82.23 nu star (bias corrected)      61.14

Gamma Statistics
k hat (MLE)       3.73 k star (bias corrected MLE)       2.77

5% K-S Critical Value       0.25ata Not Gamma Distributed at 5% Significance Lev
Data Not Gamma Distributed at 5% Significance Level

Assuming Gamma Distribution
oximate Gamma UCL (use when n>=50))   1272% Adjusted Gamma UCL (use when n<50)   1343

Adjusted Level of Significance      0.027 Adjusted Chi Square Value      41.81

MLE Mean (bias corrected)    918.6 MLE Sd (bias corrected)    551.1
Approximate Chi Square Value (0.05)      44.15

Lognormal Statistics
Minimum of Logged Data       6.20 Mean of logged Data       6.68

5% Lilliefors Critical Value       0.26Data appear Lognormal at 5% Significance Level
Data appear Approximate Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.85 Data Not Lognormal at 5% Significance Level
Lilliefors Test Statistic       0.26 Lilliefors Lognormal GOF Test

Lognormal GOF Test
Shapiro Wilk Test Statistic       0.77 Shapiro Wilk Lognormal GOF Test

   95% Chebyshev (MVUE) UCL   1458  97.5% Chebyshev (MVUE) UCL   1705
   99% Chebyshev (MVUE) UCL   2191

Assuming Lognormal Distribution
   95% H-UCL   1244    90% Chebyshev (MVUE) UCL   1280

Maximum of Logged Data       7.98 SD of logged Data       0.48

   95% Hall's Bootstrap UCL   2638    95% Percentile Bootstrap UCL   1318
   95% BCA Bootstrap UCL   1525

   95% CLT UCL   1258    95% Jackknife UCL   1292
   95% Standard Bootstrap UCL   1242    95% Bootstrap-t UCL   2177

Nonparametric Distribution Free UCL Statistics
Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
mmendations are based upon the results of the simulation studies summarized in Singh, Singh, and 

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

Suggested UCL to Use
95% Student's-t UCL   1292 or 95% Modified-t UCL   1324

   90% Chebyshev(Mean, Sd) UCL   1537    95% Chebyshev(Mean, Sd) UCL   1818
 97.5% Chebyshev(Mean, Sd) UCL   2207    99% Chebyshev(Mean, Sd) UCL   2971
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For additional insight the user may want to consult a statistician.

Minimum       3.38 Mean       5.10
Maximum       8.87 Median       4.84

Total Number of Observations      11 Number of Distinct Observations      11
Number of Missing Observations       0

Chromium

General Statistics

5% Lilliefors Critical Value       0.26 Data Not Normal at 5% Significance Level
Data Not Normal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.85 Data Not Normal at 5% Significance Level
Lilliefors Test Statistic       0.29 Lilliefors GOF Test

Normal GOF Test
Shapiro Wilk Test Statistic       0.79 Shapiro Wilk GOF Test

SD       1.82 Std. Error of Mean       0.55
Coefficient of Variation       0.35 Skewness       1.44

Gamma GOF Test
A-D Test Statistic       0.74 Anderson-Darling Gamma GOF Test

5% A-D Critical Value       0.72ata Not Gamma Distributed at 5% Significance Lev

   95% Modified-t UCL (Johnson-1978)       6.14

Assuming Normal Distribution
   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL       6.10    95% Adjusted-CLT UCL (Chen-1995)       6.26

Theta hat (MLE)       0.49 Theta star (bias corrected MLE)       0.67
nu hat (MLE)    226.2 nu star (bias corrected)    165.9

Detected data follow Appr. Gamma Distribution at 5% Significance Level

Gamma Statistics
k hat (MLE)      10.28 k star (bias corrected MLE)       7.53

K-S Test Statistic       0.25 Kolmogrov-Smirnoff Gamma GOF Test
5% K-S Critical Value       0.25d data appear Gamma Distributed at 5% Significan

Assuming Gamma Distribution
roximate Gamma UCL (use when n>=50)       6.17% Adjusted Gamma UCL (use when n<50)       6.37

Adjusted Level of Significance      0.027 Adjusted Chi Square Value    132.8

MLE Mean (bias corrected)       5.10 MLE Sd (bias corrected)       1.85
Approximate Chi Square Value (0.05)    137.1

Lognormal Statistics
Minimum of Logged Data       1.21 Mean of logged Data       1.58

5% Lilliefors Critical Value       0.26Data appear Lognormal at 5% Significance Level
Data appear Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.85Data appear Lognormal at 5% Significance Level
Lilliefors Test Statistic       0.23 Lilliefors Lognormal GOF Test

Lognormal GOF Test
Shapiro Wilk Test Statistic       0.87 Shapiro Wilk Lognormal GOF Test

   95% Chebyshev (MVUE) UCL       7.22  97.5% Chebyshev (MVUE) UCL       8.14
   99% Chebyshev (MVUE) UCL       9.96

Assuming Lognormal Distribution
   95% H-UCL       6.22    90% Chebyshev (MVUE) UCL       6.55

Maximum of Logged Data       2.18 SD of logged Data       0.31

   95% Hall's Bootstrap UCL      12.6    95% Percentile Bootstrap UCL       5.99
   95% BCA Bootstrap UCL       6.13

   95% CLT UCL       6.01    95% Jackknife UCL       6.10
   95% Standard Bootstrap UCL       5.94    95% Bootstrap-t UCL       7.25

Nonparametric Distribution Free UCL Statistics
Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
mmendations are based upon the results of the simulation studies summarized in Singh, Singh, and 

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.
For additional insight the user may want to consult a statistician.

Suggested UCL to Use
95% Adjusted Gamma UCL       6.37

   90% Chebyshev(Mean, Sd) UCL       6.75    95% Chebyshev(Mean, Sd) UCL       7.50
 97.5% Chebyshev(Mean, Sd) UCL       8.54    99% Chebyshev(Mean, Sd) UCL      10.59

Total Number of Observations      11 Number of Distinct Observations      11

Copper

General Statistics
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Minimum       1.98 Mean       5.41
Maximum      22 Median       2.67

Number of Missing Observations       0

5% Lilliefors Critical Value       0.26 Data Not Normal at 5% Significance Level
Data Not Normal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.85 Data Not Normal at 5% Significance Level
Lilliefors Test Statistic       0.38 Lilliefors GOF Test

Normal GOF Test
Shapiro Wilk Test Statistic       0.60 Shapiro Wilk GOF Test

SD       6.03 Std. Error of Mean       1.82
Coefficient of Variation       1.11 Skewness       2.53

Gamma GOF Test
A-D Test Statistic       1.32 Anderson-Darling Gamma GOF Test

5% A-D Critical Value       0.74ata Not Gamma Distributed at 5% Significance Lev

   95% Modified-t UCL (Johnson-1978)       8.93

Assuming Normal Distribution
   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL       8.70    95% Adjusted-CLT UCL (Chen-1995)       9.88

Theta hat (MLE)       3.26 Theta star (bias corrected MLE)       4.27
nu hat (MLE)      36.45 nu star (bias corrected)      27.85

Data Not Gamma Distributed at 5% Significance Level

Gamma Statistics
k hat (MLE)       1.65 k star (bias corrected MLE)       1.26

K-S Test Statistic       0.31 Kolmogrov-Smirnoff Gamma GOF Test
5% K-S Critical Value       0.25ata Not Gamma Distributed at 5% Significance Lev

Assuming Gamma Distribution
oximate Gamma UCL (use when n>=50))       8.96% Adjusted Gamma UCL (use when n<50)       9.76

Adjusted Level of Significance      0.027 Adjusted Chi Square Value      15.42

MLE Mean (bias corrected)       5.41 MLE Sd (bias corrected)       4.80
Approximate Chi Square Value (0.05)      16.81

Lognormal Statistics
Minimum of Logged Data       0.68 Mean of logged Data       1.35

5% Lilliefors Critical Value       0.26Data appear Lognormal at 5% Significance Level
Data appear Approximate Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.85 Data Not Lognormal at 5% Significance Level
Lilliefors Test Statistic       0.25 Lilliefors Lognormal GOF Test

Lognormal GOF Test
Shapiro Wilk Test Statistic       0.79 Shapiro Wilk Lognormal GOF Test

   95% Chebyshev (MVUE) UCL      10.03  97.5% Chebyshev (MVUE) UCL      12.22
   99% Chebyshev (MVUE) UCL      16.53

Assuming Lognormal Distribution
   95% H-UCL       9.31    90% Chebyshev (MVUE) UCL       8.45

Maximum of Logged Data       3.09 SD of logged Data       0.74

   95% Hall's Bootstrap UCL      23.13    95% Percentile Bootstrap UCL       8.83
   95% BCA Bootstrap UCL      10.39

   95% CLT UCL       8.40    95% Jackknife UCL       8.70
   95% Standard Bootstrap UCL       8.23    95% Bootstrap-t UCL      22.96

Nonparametric Distribution Free UCL Statistics
Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
mmendations are based upon the results of the simulation studies summarized in Singh, Singh, and 

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.
For additional insight the user may want to consult a statistician.

Suggested UCL to Use
95% Chebyshev (Mean, Sd) UCL      13.34

   90% Chebyshev(Mean, Sd) UCL      10.87    95% Chebyshev(Mean, Sd) UCL      13.34
 97.5% Chebyshev(Mean, Sd) UCL      16.77    99% Chebyshev(Mean, Sd) UCL      23.51

Minimum       0.75 Mean       1.06
Maximum       2.01 Median       0.92

Total Number of Observations      11 Number of Distinct Observations      11
Number of Missing Observations       0

Fluoride

General Statistics

Normal GOF Test

SD       0.36 Std. Error of Mean       0.10
Coefficient of Variation       0.33 Skewness       2.00
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5% Lilliefors Critical Value       0.26 Data appear Normal at 5% Significance Level
Data appear Approximate Normal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.85 Data Not Normal at 5% Significance Level
Lilliefors Test Statistic       0.20 Lilliefors GOF Test

Shapiro Wilk Test Statistic       0.77 Shapiro Wilk GOF Test

Gamma GOF Test
A-D Test Statistic       0.71 Anderson-Darling Gamma GOF Test

5% A-D Critical Value       0.72d data appear Gamma Distributed at 5% Significan

   95% Modified-t UCL (Johnson-1978)       1.27

Assuming Normal Distribution
   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL       1.26    95% Adjusted-CLT UCL (Chen-1995)       1.31

Theta hat (MLE)      0.087 Theta star (bias corrected MLE)       0.12
nu hat (MLE)    268.1 nu star (bias corrected)    196.3

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics
k hat (MLE)      12.19 k star (bias corrected MLE)       8.92

K-S Test Statistic       0.19 Kolmogrov-Smirnoff Gamma GOF Test
5% K-S Critical Value       0.25d data appear Gamma Distributed at 5% Significan

Lognormal GOF Test
Shapiro Wilk Test Statistic       0.86 Shapiro Wilk Lognormal GOF Test

Assuming Gamma Distribution
oximate Gamma UCL (use when n>=50))       1.27% Adjusted Gamma UCL (use when n<50)       1.30

Adjusted Level of Significance      0.027 Adjusted Chi Square Value    160.2

MLE Mean (bias corrected)       1.06 MLE Sd (bias corrected)       0.35
Approximate Chi Square Value (0.05)    164.9

Maximum of Logged Data       0.69 SD of logged Data       0.28

Lognormal Statistics
Minimum of Logged Data     -0.28 Mean of logged Data      0.022

5% Lilliefors Critical Value       0.26Data appear Lognormal at 5% Significance Level
Data appear Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.85Data appear Lognormal at 5% Significance Level
Lilliefors Test Statistic       0.17 Lilliefors Lognormal GOF Test

Nonparametric Distribution Free UCL Statistics
Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

   95% Chebyshev (MVUE) UCL       1.46  97.5% Chebyshev (MVUE) UCL       1.64
   99% Chebyshev (MVUE) UCL       1.98

Assuming Lognormal Distribution
   95% H-UCL       1.27    90% Chebyshev (MVUE) UCL       1.34

   90% Chebyshev(Mean, Sd) UCL       1.39    95% Chebyshev(Mean, Sd) UCL       1.54
 97.5% Chebyshev(Mean, Sd) UCL       1.74    99% Chebyshev(Mean, Sd) UCL       2.15

   95% Hall's Bootstrap UCL       1.92    95% Percentile Bootstrap UCL       1.24
   95% BCA Bootstrap UCL       1.32

   95% CLT UCL       1.24    95% Jackknife UCL       1.26
   95% Standard Bootstrap UCL       1.23    95% Bootstrap-t UCL       1.42

HMX

General Statistics
Total Number of Observations      11 Number of Distinct Observations       9

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
mmendations are based upon the results of the simulation studies summarized in Singh, Singh, and 

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.
For additional insight the user may want to consult a statistician.

Suggested UCL to Use
95% Student's-t UCL       1.26

Variance Detects      12.98 Percent Non-Detects      27.27
Mean Detects       3.45 SD Detects       3.60

Minimum Detect       0.19 Minimum Non-Detect       0.5
Maximum Detect       9.76 Maximum Non-Detect       0.5

Number of Detects       8 Number of Non-Detects       3
Number of Distinct Detects       8 Number of Distinct Non-Detects       1

Normal GOF Test on Detects Only
Shapiro Wilk Test Statistic       0.85 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.81etected Data appear Normal at 5% Significance Le

Mean of Logged Detects       0.40 SD of Logged Detects       1.58

Median Detects       2.40 CV Detects       1.04
Skewness Detects       0.7 Kurtosis Detects     -0.777

Lilliefors Test Statistic       0.28 Lilliefors GOF Test
5% Lilliefors Critical Value       0.31etected Data appear Normal at 5% Significance Le
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SD       3.21    95% KM (BCA) UCL       4.41
95% KM (t) UCL       4.44 95% KM (Percentile Bootstrap) UCL       4.24

Detected Data appear Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs
Mean       2.57 Standard Error of Mean       1.03

Gamma GOF Tests on Detected Observations Only
A-D Test Statistic       0.55 Anderson-Darling GOF Test

5% A-D Critical Value       0.74d data appear Gamma Distributed at 5% Significan

97.5% KM Chebyshev UCL       9.04 99% KM Chebyshev UCL      12.88

   95% KM (z) UCL       4.27    95% KM Bootstrap t UCL       5.40
90% KM Chebyshev UCL       5.68 95% KM Chebyshev UCL       7.08

Theta hat (MLE)       4.80 Theta star (bias corrected MLE)       6.49
nu hat (MLE)      11.49 nu star (bias corrected)       8.51

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only
k hat (MLE)       0.71 k star (bias corrected MLE)       0.53

K-S Test Statistic       0.25 Kolmogrov-Smirnoff GOF
5% K-S Critical Value       0.30d data appear Gamma Distributed at 5% Significan

Approximate Chi Square Value (14.06, α)       6.61 Adjusted Chi Square Value (14.06, β)       5.79
 Approximate KM-UCL (use when n>=50)       5.46mma Adjusted KM-UCL (use when n<50)       6.23

Gamma Kaplan-Meier (KM) Statistics
k hat (KM)       0.63 nu hat (KM)      14.06

MLE Mean (bias corrected)       3.45 MLE Sd (bias corrected)       4.73

Maximum       9.76 Median       0.56
SD       3.40 CV       1.34

ma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM e
Minimum      0.01 Mean       2.53

Gamma ROS Statistics using Imputed  Non-Detects
GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1
For such situations, GROS method tends to yield inflated values of UCLs and BTVs

Adjusted Level of Significance (β)      0.027
Approximate Chi Square Value (7.86, α)       2.65 Adjusted Chi Square Value (7.86, β)       2.18

nu hat (MLE)       8.97 nu star (bias corrected)       7.85
MLE Mean (bias corrected)       2.53 MLE Sd (bias corrected)       4.24

k hat (MLE)       0.40 k star (bias corrected MLE)       0.35
Theta hat (MLE)       6.21 Theta star (bias corrected MLE)       7.09

Lilliefors Test Statistic       0.24 Lilliefors GOF Test
5% Lilliefors Critical Value       0.31ected Data appear Lognormal at 5% Significance L

Lognormal GOF Test on Detected Observations Only
Shapiro Wilk Test Statistic       0.86 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.81ected Data appear Lognormal at 5% Significance L

mma Approximate UCL (use when n>=50)       7.50% Gamma Adjusted UCL (use when n<50)       9.10

   95% BCA Bootstrap UCL       4.57    95% Bootstrap t UCL       5.04
   95% H-UCL (Log ROS)      35.58

SD in Original Scale       3.37 SD in Log Scale       1.67
% t UCL (assumes normality of ROS data)       4.41    95% Percentile Bootstrap UCL       4.24

Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects
Mean in Original Scale       2.57 Mean in Log Scale     -0.158

DL/2 Statistics
DL/2 Normal DL/2 Log-Transformed
Mean in Original Scale       2.58 Mean in Log Scale    -0.086

KM SD (logged)       1.53    95% Critical H Value (KM-Log)       4.10
KM Standard Error of Mean (logged)       0.49

CLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distribute
KM Mean (logged)     -0.128    95% H-UCL (KM -Log)      20.95

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
Recommendations are based upon data size, data distribution, and skewness.

mmendations are based upon the results of the simulation studies summarized in Singh, Maichle, and 
ations results will not cover all Real World data sets; for additional insight the user may want to cons

Suggested UCL to Use
95% KM (t) UCL       4.44 95% KM (Percentile Bootstrap) UCL       4.24

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics
Detected Data appear Normal Distributed at 5% Significance Level

SD in Original Scale       3.36 SD in Log Scale       1.57
   95% t UCL (Assumes normality)       4.41    95% H-Stat UCL      25.1

Lead
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Minimum       1.52 Mean       7.60
Maximum      34.4 Median       5.51

Total Number of Observations      11 Number of Distinct Observations      11
Number of Missing Observations       0

General Statistics

5% Lilliefors Critical Value       0.26 Data Not Normal at 5% Significance Level
Data Not Normal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.85 Data Not Normal at 5% Significance Level
Lilliefors Test Statistic       0.36 Lilliefors GOF Test

Normal GOF Test
Shapiro Wilk Test Statistic       0.56 Shapiro Wilk GOF Test

SD       9.12 Std. Error of Mean       2.75
Coefficient of Variation       1.2 Skewness       3.01

Gamma GOF Test
A-D Test Statistic       0.93 Anderson-Darling Gamma GOF Test

5% A-D Critical Value       0.74ata Not Gamma Distributed at 5% Significance Lev

   95% Modified-t UCL (Johnson-1978)      13.01

Assuming Normal Distribution
   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL      12.59    95% Adjusted-CLT UCL (Chen-1995)      14.8

Theta hat (MLE)       4.90 Theta star (bias corrected MLE)       6.39
nu hat (MLE)      34.12 nu star (bias corrected)      26.15

Data Not Gamma Distributed at 5% Significance Level

Gamma Statistics
k hat (MLE)       1.55 k star (bias corrected MLE)       1.18

K-S Test Statistic       0.26 Kolmogrov-Smirnoff Gamma GOF Test
5% K-S Critical Value       0.26ata Not Gamma Distributed at 5% Significance Lev

Assuming Gamma Distribution
oximate Gamma UCL (use when n>=50))      12.83% Adjusted Gamma UCL (use when n<50)      14.03

Adjusted Level of Significance      0.027 Adjusted Chi Square Value      14.17

MLE Mean (bias corrected)       7.60 MLE Sd (bias corrected)       6.97
Approximate Chi Square Value (0.05)      15.49

Lognormal Statistics
Minimum of Logged Data       0.41 Mean of logged Data       1.67

5% Lilliefors Critical Value       0.26Data appear Lognormal at 5% Significance Level
Data appear Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.85Data appear Lognormal at 5% Significance Level
Lilliefors Test Statistic       0.19 Lilliefors Lognormal GOF Test

Lognormal GOF Test
Shapiro Wilk Test Statistic       0.90 Shapiro Wilk Lognormal GOF Test

   95% Chebyshev (MVUE) UCL      14.7  97.5% Chebyshev (MVUE) UCL      18.01
   99% Chebyshev (MVUE) UCL      24.52

Assuming Lognormal Distribution
   95% H-UCL      14.06    90% Chebyshev (MVUE) UCL      12.31

Maximum of Logged Data       3.53 SD of logged Data       0.79

   95% Hall's Bootstrap UCL      32.72    95% Percentile Bootstrap UCL      12.67
   95% BCA Bootstrap UCL      15.13

   95% CLT UCL      12.13    95% Jackknife UCL      12.59
   95% Standard Bootstrap UCL      11.97    95% Bootstrap-t UCL      24.93

Nonparametric Distribution Free UCL Statistics
Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

ProUCL computes and outputs H-statistic based UCLs for historical reasons only.
 often results in unstable (both high and low) values of UCL95 as shown in examples in the Technica

It is therefore recommended to avoid the use of H-statistic based 95% UCLs.
ametric methods are preferred to compute UCL95 for skewed data sets which do not follow a gamma 

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
mmendations are based upon the results of the simulation studies summarized in Singh, Singh, and 

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.
For additional insight the user may want to consult a statistician.

Suggested UCL to Use
95% H-UCL      14.06

   90% Chebyshev(Mean, Sd) UCL      15.86    95% Chebyshev(Mean, Sd) UCL      19.6
 97.5% Chebyshev(Mean, Sd) UCL      24.79    99% Chebyshev(Mean, Sd) UCL      34.98

Zinc

General Statistics
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Minimum      14.4 Mean      27.72
Maximum      71.2 Median      25.7

Total Number of Observations      11 Number of Distinct Observations      11
Number of Missing Observations       0

5% Lilliefors Critical Value       0.26 Data appear Normal at 5% Significance Level
Data appear Approximate Normal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.85 Data Not Normal at 5% Significance Level
Lilliefors Test Statistic       0.25 Lilliefors GOF Test

Normal GOF Test
Shapiro Wilk Test Statistic       0.76 Shapiro Wilk GOF Test

SD      16.32 Std. Error of Mean       4.92
Coefficient of Variation       0.58 Skewness       2.13

Gamma GOF Test
A-D Test Statistic       0.51 Anderson-Darling Gamma GOF Test

5% A-D Critical Value       0.73d data appear Gamma Distributed at 5% Significan

   95% Modified-t UCL (Johnson-1978)      37.17

Assuming Normal Distribution
   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL      36.64    95% Adjusted-CLT UCL (Chen-1995)      39.2

Theta hat (MLE)       6.27 Theta star (bias corrected MLE)       8.47
nu hat (MLE)      97.15 nu star (bias corrected)      71.99

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics
k hat (MLE)       4.41 k star (bias corrected MLE)       3.27

K-S Test Statistic       0.17 Kolmogrov-Smirnoff Gamma GOF Test
5% K-S Critical Value       0.25d data appear Gamma Distributed at 5% Significan

Assuming Gamma Distribution
oximate Gamma UCL (use when n>=50))      37.33% Adjusted Gamma UCL (use when n<50)      39.24

Adjusted Level of Significance      0.027 Adjusted Chi Square Value      50.86

MLE Mean (bias corrected)      27.72 MLE Sd (bias corrected)      15.32
Approximate Chi Square Value (0.05)      53.45

Lognormal Statistics
Minimum of Logged Data       2.66 Mean of logged Data       3.20

5% Lilliefors Critical Value       0.26Data appear Lognormal at 5% Significance Level
Data appear Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.85Data appear Lognormal at 5% Significance Level
Lilliefors Test Statistic       0.14 Lilliefors Lognormal GOF Test

Lognormal GOF Test
Shapiro Wilk Test Statistic       0.91 Shapiro Wilk Lognormal GOF Test

   95% Chebyshev (MVUE) UCL      44.87  97.5% Chebyshev (MVUE) UCL      52.46
   99% Chebyshev (MVUE) UCL      67.37

Assuming Lognormal Distribution
   95% H-UCL      38.28    90% Chebyshev (MVUE) UCL      39.4

Maximum of Logged Data       4.26 SD of logged Data       0.47

   95% Hall's Bootstrap UCL      72.86    95% Percentile Bootstrap UCL      36.01
   95% BCA Bootstrap UCL      39.05

   95% CLT UCL      35.81    95% Jackknife UCL      36.64
   95% Standard Bootstrap UCL      35.43    95% Bootstrap-t UCL      45.58

Nonparametric Distribution Free UCL Statistics
Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
mmendations are based upon the results of the simulation studies summarized in Singh, Singh, and 

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.
For additional insight the user may want to consult a statistician.

Suggested UCL to Use
95% Student's-t UCL      36.64

   90% Chebyshev(Mean, Sd) UCL      42.48    95% Chebyshev(Mean, Sd) UCL      49.17
 97.5% Chebyshev(Mean, Sd) UCL      58.45    99% Chebyshev(Mean, Sd) UCL      76.68
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General Statistics
Total Number of Observations      15 Number of Distinct Observations      15

 f Bootstrap Operations   2000

Acetone

From File   ProUCLinput_11-006(b)_0-1.xls
Full Precision   OFF

Confidence Coefficient   95%

UCL Statistics for Data Sets with Non-Detects

User Selected Options
e/Time of Computation   2/5/2015 9:58:41 AM

Variance Detects 4.4982E Percent Non-Detects      66.67
Mean Detects     0.004 SD Detects     0.002

Minimum Detect     0.002 Minimum Non-Detect     0.005
Maximum Detect     0.008 Maximum Non-Detect     0.007

Number of Detects       5 Number of Non-Detects      10
Number of Distinct Detects       5 Number of Distinct Non-Detects      10

Normal GOF Test on Detects Only
Shapiro Wilk Test Statistic       0.89 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.76etected Data appear Normal at 5% Significance Le

Mean of Logged Detects     -5.432 SD of Logged Detects       0.43

Median Detects     0.004 CV Detects       0.44
Skewness Detects       1.11 Kurtosis Detects       1.02

SD     0.001    95% KM (BCA) UCL     0.005
95% KM (t) UCL     0.005 95% KM (Percentile Bootstrap) UCL     0.005

Detected Data appear Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs
Mean     0.004 Standard Error of Mean 6.0488E

Lilliefors Test Statistic       0.20 Lilliefors GOF Test
5% Lilliefors Critical Value       0.39etected Data appear Normal at 5% Significance Le

Gamma GOF Tests on Detected Observations Only
A-D Test Statistic       0.29 Anderson-Darling GOF Test

5% A-D Critical Value       0.68d data appear Gamma Distributed at 5% Significan

97.5% KM Chebyshev UCL     0.007 99% KM Chebyshev UCL      0.010

   95% KM (z) UCL     0.005    95% KM Bootstrap t UCL     0.005
90% KM Chebyshev UCL     0.005 95% KM Chebyshev UCL     0.006

Theta hat (MLE) 6.9855E Theta star (bias corrected MLE)     0.001
nu hat (MLE)      67.57 nu star (bias corrected)      28.36

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only
k hat (MLE)       6.75 k star (bias corrected MLE)       2.83

K-S Test Statistic       0.23 Kolmogrov-Smirnoff GOF
5% K-S Critical Value       0.35d data appear Gamma Distributed at 5% Significan

pproximate Chi Square Value (256.27, α)    220.2 Adjusted Chi Square Value (256.27, β)    216.1
 Approximate KM-UCL (use when n>=50)     0.004mma Adjusted KM-UCL (use when n<50)     0.004

Gamma Kaplan-Meier (KM) Statistics
k hat (KM)       8.54 nu hat (KM)    256.3

MLE Mean (bias corrected)     0.004 MLE Sd (bias corrected)     0.002

Maximum      0.01 Median      0.01
SD     0.002 CV       0.34

ma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM e
Minimum     0.002 Mean     0.008

Gamma ROS Statistics using Imputed  Non-Detects
GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1
For such situations, GROS method tends to yield inflated values of UCLs and BTVs

Adjusted Level of Significance (β)      0.032
pproximate Chi Square Value (151.66, α)    124.2 Adjusted Chi Square Value (151.66, β)    121.1

nu hat (MLE)    187.9 nu star (bias corrected)    151.7
MLE Mean (bias corrected)     0.008 MLE Sd (bias corrected)     0.003

k hat (MLE)       6.26 k star (bias corrected MLE)       5.05
Theta hat (MLE)     0.001 Theta star (bias corrected MLE)     0.001

Lilliefors Test Statistic       0.20 Lilliefors GOF Test
5% Lilliefors Critical Value       0.39ected Data appear Lognormal at 5% Significance L

Lognormal GOF Test on Detected Observations Only
Shapiro Wilk Test Statistic       0.93 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.76ected Data appear Lognormal at 5% Significance L

mma Approximate UCL (use when n>=50)      0.010% Gamma Adjusted UCL (use when n<50)      0.010

SD in Original Scale     0.001 SD in Log Scale       0.24
% t UCL (assumes normality of ROS data)     0.004    95% Percentile Bootstrap UCL     0.004

Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects
Mean in Original Scale     0.004 Mean in Log Scale     -5.532
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   95% BCA Bootstrap UCL     0.004    95% Bootstrap t UCL     0.005

   95% H-UCL (Log ROS)     0.004

DL/2 Statistics
DL/2 Normal DL/2 Log-Transformed
Mean in Original Scale     0.003 Mean in Log Scale     -5.593

KM SD (logged)       0.31    95% Critical H Value (KM-Log)       1.89
KM Standard Error of Mean (logged)       0.14

CLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distribute
KM Mean (logged)     -5.534    95% H-UCL (KM -Log)     0.004

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
Recommendations are based upon data size, data distribution, and skewness.

mmendations are based upon the results of the simulation studies summarized in Singh, Maichle, and 
ations results will not cover all Real World data sets; for additional insight the user may want to cons

Suggested UCL to Use
95% KM (t) UCL     0.005 95% KM (Percentile Bootstrap) UCL     0.005

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics
Detected Data appear Normal Distributed at 5% Significance Level

SD in Original Scale     0.001 SD in Log Scale       0.27
   95% t UCL (Assumes normality)     0.004    95% H-Stat UCL     0.004

Minimum   3650 Mean   9331
Maximum  15900 Median   9855

Total Number of Observations      16 Number of Distinct Observations      16
Number of Missing Observations       0

Aluminum

General Statistics

5% Lilliefors Critical Value       0.22 Data appear Normal at 5% Significance Level
Data appear Normal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.88 Data appear Normal at 5% Significance Level
Lilliefors Test Statistic       0.12 Lilliefors GOF Test

Normal GOF Test
Shapiro Wilk Test Statistic       0.98 Shapiro Wilk GOF Test

SD   3218 Std. Error of Mean    804.4
Coefficient of Variation       0.34 Skewness      0.027

Gamma GOF Test
A-D Test Statistic       0.29 Anderson-Darling Gamma GOF Test

5% A-D Critical Value       0.74d data appear Gamma Distributed at 5% Significan

   95% Modified-t UCL (Johnson-1978)  10742

Assuming Normal Distribution
   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL  10741    95% Adjusted-CLT UCL (Chen-1995)  10660

Theta hat (MLE)   1193 Theta star (bias corrected MLE)   1458
nu hat (MLE)    250.4 nu star (bias corrected)    204.7

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics
k hat (MLE)       7.82 k star (bias corrected MLE)       6.39

K-S Test Statistic       0.16 Kolmogrov-Smirnoff Gamma GOF Test
5% K-S Critical Value       0.21d data appear Gamma Distributed at 5% Significan

Lognormal GOF Test
Shapiro Wilk Test Statistic       0.94 Shapiro Wilk Lognormal GOF Test

Assuming Gamma Distribution
oximate Gamma UCL (use when n>=50))  11066% Adjusted Gamma UCL (use when n<50)  11285

Adjusted Level of Significance      0.033 Adjusted Chi Square Value    169.3

MLE Mean (bias corrected)   9331 MLE Sd (bias corrected)   3689
Approximate Chi Square Value (0.05)    172.6

Maximum of Logged Data       9.67 SD of logged Data       0.39

Lognormal Statistics
Minimum of Logged Data       8.20 Mean of logged Data       9.07

5% Lilliefors Critical Value       0.22Data appear Lognormal at 5% Significance Level
Data appear Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.88Data appear Lognormal at 5% Significance Level
Lilliefors Test Statistic       0.17 Lilliefors Lognormal GOF Test

   95% Chebyshev (MVUE) UCL  13494  97.5% Chebyshev (MVUE) UCL  15268
   99% Chebyshev (MVUE) UCL  18754

Assuming Lognormal Distribution
   95% H-UCL  11503    90% Chebyshev (MVUE) UCL  12216
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Nonparametric Distribution Free UCL Statistics

Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

   90% Chebyshev(Mean, Sd) UCL  11744    95% Chebyshev(Mean, Sd) UCL  12837
 97.5% Chebyshev(Mean, Sd) UCL  14354    99% Chebyshev(Mean, Sd) UCL  17334

   95% Hall's Bootstrap UCL  10703    95% Percentile Bootstrap UCL  10566
   95% BCA Bootstrap UCL  10551

   95% CLT UCL  10654    95% Jackknife UCL  10741
   95% Standard Bootstrap UCL  10582    95% Bootstrap-t UCL  10763

Antimony

General Statistics
Total Number of Observations      16 Number of Distinct Observations      16

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
mmendations are based upon the results of the simulation studies summarized in Singh, Singh, and 

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.
For additional insight the user may want to consult a statistician.

Suggested UCL to Use
95% Student's-t UCL  10741

Variance Detects      0.051 Percent Non-Detects      68.75
Mean Detects       0.85 SD Detects       0.22

Minimum Detect       0.60 Minimum Non-Detect       0.66
Maximum Detect       1.16 Maximum Non-Detect      13

Number of Detects       5 Number of Non-Detects      11
Number of Distinct Detects       5 Number of Distinct Non-Detects      11

Normal GOF Test on Detects Only
Shapiro Wilk Test Statistic       0.95 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.76etected Data appear Normal at 5% Significance Le

Mean of Logged Detects     -0.184 SD of Logged Detects       0.26

Median Detects       0.85 CV Detects       0.26
Skewness Detects       0.31 Kurtosis Detects     -1.397

SD       0.19    95% KM (BCA) UCL       0.94
95% KM (t) UCL       0.94 95% KM (Percentile Bootstrap) UCL       0.94

Detected Data appear Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs
Mean       0.79 Standard Error of Mean      0.085

Lilliefors Test Statistic       0.19 Lilliefors GOF Test
5% Lilliefors Critical Value       0.39etected Data appear Normal at 5% Significance Le

Gamma GOF Tests on Detected Observations Only
A-D Test Statistic       0.24 Anderson-Darling GOF Test

5% A-D Critical Value       0.67d data appear Gamma Distributed at 5% Significan

97.5% KM Chebyshev UCL       1.32 99% KM Chebyshev UCL       1.64

   95% KM (z) UCL       0.93    95% KM Bootstrap t UCL       0.95
90% KM Chebyshev UCL       1.05 95% KM Chebyshev UCL       1.16

Theta hat (MLE)      0.047 Theta star (bias corrected MLE)       0.11
nu hat (MLE)    178.5 nu star (bias corrected)      72.73

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only
k hat (MLE)      17.85 k star (bias corrected MLE)       7.27

K-S Test Statistic       0.22 Kolmogrov-Smirnoff GOF
5% K-S Critical Value       0.35d data appear Gamma Distributed at 5% Significan

pproximate Chi Square Value (528.65, α)    476.3 Adjusted Chi Square Value (528.65, β)    470.7
 Approximate KM-UCL (use when n>=50)       0.88mma Adjusted KM-UCL (use when n<50)       0.89

Gamma Kaplan-Meier (KM) Statistics
k hat (KM)      16.52 nu hat (KM)    528.6

MLE Mean (bias corrected)       0.85 MLE Sd (bias corrected)       0.31

Maximum       1.16 Median       0.77
SD       0.13 CV       0.17

ma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM e
Minimum       0.57 Mean       0.78

Gamma ROS Statistics using Imputed  Non-Detects
GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1
For such situations, GROS method tends to yield inflated values of UCLs and BTVs

Adjusted Level of Significance (β)      0.033
Approximate Chi Square Value (N/A, α)    928.5 Adjusted Chi Square Value (N/A, β)    920.6

nu hat (MLE)   1230 nu star (bias corrected)   1001
MLE Mean (bias corrected)       0.78 MLE Sd (bias corrected)       0.14

k hat (MLE)      38.45 k star (bias corrected MLE)      31.28
Theta hat (MLE)      0.020 Theta star (bias corrected MLE)      0.025

Lognormal GOF Test on Detected Observations Only

mma Approximate UCL (use when n>=50)       0.84% Gamma Adjusted UCL (use when n<50)       0.85
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Lilliefors Test Statistic       0.19 Lilliefors GOF Test
5% Lilliefors Critical Value       0.39ected Data appear Lognormal at 5% Significance L

Shapiro Wilk Test Statistic       0.95 Shapiro Wilk GOF Test
5% Shapiro Wilk Critical Value       0.76ected Data appear Lognormal at 5% Significance L

   95% BCA Bootstrap UCL       0.84    95% Bootstrap t UCL       0.86
   95% H-UCL (Log ROS)       0.83

SD in Original Scale       0.13 SD in Log Scale       0.16
% t UCL (assumes normality of ROS data)       0.83    95% Percentile Bootstrap UCL       0.83

Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects
Mean in Original Scale       0.77 Mean in Log Scale     -0.265

DL/2 Statistics
DL/2 Normal DL/2 Log-Transformed
Mean in Original Scale       1.05 Mean in Log Scale     -0.267

KM SD (logged)       0.23    95% Critical H Value (KM-Log)       1.82
KM Standard Error of Mean (logged)       0.10

CLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distribute
KM Mean (logged)     -0.256    95% H-UCL (KM -Log)       0.89

Suggested UCL to Use
95% KM (t) UCL       0.94 95% KM (Percentile Bootstrap) UCL       0.94

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics
Detected Data appear Normal Distributed at 5% Significance Level

SD in Original Scale       1.46 SD in Log Scale       0.63
   95% t UCL (Assumes normality)       1.69    95% H-Stat UCL       1.34

Total Number of Observations      16 Number of Distinct Observations      15
Number of Missing Observations       0

Arsenic

General Statistics

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
Recommendations are based upon data size, data distribution, and skewness.

mmendations are based upon the results of the simulation studies summarized in Singh, Maichle, and 
ations results will not cover all Real World data sets; for additional insight the user may want to cons

Normal GOF Test
Shapiro Wilk Test Statistic       0.84 Shapiro Wilk GOF Test

SD       0.80 Std. Error of Mean       0.20
Coefficient of Variation       0.34 Skewness       1.20

Minimum       1.3 Mean       2.34
Maximum       4.02 Median       2.01

Assuming Normal Distribution
   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL       2.69    95% Adjusted-CLT UCL (Chen-1995)       2.73

5% Lilliefors Critical Value       0.22 Data appear Normal at 5% Significance Level
Data appear Approximate Normal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.88 Data Not Normal at 5% Significance Level
Lilliefors Test Statistic       0.21 Lilliefors GOF Test

K-S Test Statistic       0.19 Kolmogrov-Smirnoff Gamma GOF Test
5% K-S Critical Value       0.21d data appear Gamma Distributed at 5% Significan

Gamma GOF Test
A-D Test Statistic       0.70 Anderson-Darling Gamma GOF Test

5% A-D Critical Value       0.73d data appear Gamma Distributed at 5% Significan

   95% Modified-t UCL (Johnson-1978)       2.70

MLE Mean (bias corrected)       2.34 MLE Sd (bias corrected)       0.80
Approximate Chi Square Value (0.05)    233.5

Theta hat (MLE)       0.22 Theta star (bias corrected MLE)       0.27
nu hat (MLE)    331.5 nu star (bias corrected)    270.6

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics
k hat (MLE)      10.36 k star (bias corrected MLE)       8.45

5% Shapiro Wilk Critical Value       0.88Data appear Lognormal at 5% Significance Level
Lilliefors Test Statistic       0.17 Lilliefors Lognormal GOF Test

Lognormal GOF Test
Shapiro Wilk Test Statistic       0.92 Shapiro Wilk Lognormal GOF Test

Assuming Gamma Distribution
oximate Gamma UCL (use when n>=50))       2.71% Adjusted Gamma UCL (use when n<50)       2.75

Adjusted Level of Significance      0.033 Adjusted Chi Square Value    229.6

5% Lilliefors Critical Value       0.22Data appear Lognormal at 5% Significance Level
Data appear Lognormal at 5% Significance Level
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Assuming Lognormal Distribution
   95% H-UCL       2.73    90% Chebyshev (MVUE) UCL       2.89

Maximum of Logged Data       1.39 SD of logged Data       0.31

Lognormal Statistics
Minimum of Logged Data       0.26 Mean of logged Data       0.80

   95% CLT UCL       2.67    95% Jackknife UCL       2.69
   95% Standard Bootstrap UCL       2.65    95% Bootstrap-t UCL       2.86

Nonparametric Distribution Free UCL Statistics
Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

   95% Chebyshev (MVUE) UCL       3.14  97.5% Chebyshev (MVUE) UCL       3.49
   99% Chebyshev (MVUE) UCL       4.18

Suggested UCL to Use
95% Student's-t UCL       2.69

   90% Chebyshev(Mean, Sd) UCL       2.94    95% Chebyshev(Mean, Sd) UCL       3.21
 97.5% Chebyshev(Mean, Sd) UCL       3.59    99% Chebyshev(Mean, Sd) UCL       4.34

   95% Hall's Bootstrap UCL       2.86    95% Percentile Bootstrap UCL       2.67
   95% BCA Bootstrap UCL       2.72

Total Number of Observations      16 Number of Distinct Observations      15
Number of Missing Observations       0

Barium

General Statistics

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
mmendations are based upon the results of the simulation studies summarized in Singh, Singh, and 

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.
For additional insight the user may want to consult a statistician.

Normal GOF Test
Shapiro Wilk Test Statistic       0.96 Shapiro Wilk GOF Test

SD      51.05 Std. Error of Mean      12.76
Coefficient of Variation       0.35 Skewness     -0.107

Minimum      42.4 Mean    142.5
Maximum    225 Median    131

Assuming Normal Distribution
   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL    164.8    95% Adjusted-CLT UCL (Chen-1995)    163.1

5% Lilliefors Critical Value       0.22 Data appear Normal at 5% Significance Level
Data appear Normal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.88 Data appear Normal at 5% Significance Level
Lilliefors Test Statistic       0.14 Lilliefors GOF Test

K-S Test Statistic       0.12 Kolmogrov-Smirnoff Gamma GOF Test
5% K-S Critical Value       0.21d data appear Gamma Distributed at 5% Significan

Gamma GOF Test
A-D Test Statistic       0.35 Anderson-Darling Gamma GOF Test

5% A-D Critical Value       0.74d data appear Gamma Distributed at 5% Significan

   95% Modified-t UCL (Johnson-1978)    164.8

MLE Mean (bias corrected)    142.5 MLE Sd (bias corrected)      60.25
Approximate Chi Square Value (0.05)    149

Theta hat (MLE)      20.86 Theta star (bias corrected MLE)      25.48
nu hat (MLE)    218.6 nu star (bias corrected)    178.9

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics
k hat (MLE)       6.83 k star (bias corrected MLE)       5.59

5% Shapiro Wilk Critical Value       0.88Data appear Lognormal at 5% Significance Level
Lilliefors Test Statistic       0.15 Lilliefors Lognormal GOF Test

Lognormal GOF Test
Shapiro Wilk Test Statistic       0.90 Shapiro Wilk Lognormal GOF Test

Assuming Gamma Distribution
oximate Gamma UCL (use when n>=50))    171.1% Adjusted Gamma UCL (use when n<50)    174.8

Adjusted Level of Significance      0.033 Adjusted Chi Square Value    145.9

Assuming Lognormal Distribution
   95% H-UCL    180.8    90% Chebyshev (MVUE) UCL    191.8

Maximum of Logged Data       5.41 SD of logged Data       0.43

Lognormal Statistics
Minimum of Logged Data       3.74 Mean of logged Data       4.88

5% Lilliefors Critical Value       0.22Data appear Lognormal at 5% Significance Level
Data appear Lognormal at 5% Significance Level
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   95% CLT UCL    163.5    95% Jackknife UCL    164.8
   95% Standard Bootstrap UCL    163.3    95% Bootstrap-t UCL    164.7

Nonparametric Distribution Free UCL Statistics
Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

   95% Chebyshev (MVUE) UCL    213.4  97.5% Chebyshev (MVUE) UCL    243.3
   99% Chebyshev (MVUE) UCL    302.2

Suggested UCL to Use
95% Student's-t UCL    164.8

   90% Chebyshev(Mean, Sd) UCL    180.8    95% Chebyshev(Mean, Sd) UCL    198.1
 97.5% Chebyshev(Mean, Sd) UCL    222.2    99% Chebyshev(Mean, Sd) UCL    269.5

   95% Hall's Bootstrap UCL    162.7    95% Percentile Bootstrap UCL    163
   95% BCA Bootstrap UCL    162.4

Beryllium

General Statistics
Total Number of Observations      16 Number of Distinct Observations      16

 highly negatively-skewed data, confidence limits (e.g., Chen, Johnson, Lognormal, and Gamma) ma
reliable.  Chen's and Johnson's methods provide adjustments for positvely skewed data sets.

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
mmendations are based upon the results of the simulation studies summarized in Singh, Singh, and 

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.
For additional insight the user may want to consult a statistician.

Coefficient of Variation       0.42 Skewness       0.88

Maximum       1.72 Median       0.89
SD       0.38 Std. Error of Mean      0.096

Number of Missing Observations       0
Minimum       0.47 Mean       0.92

Data appear Approximate Normal at 5% Significance Level

Assuming Normal Distribution
   95% Normal UCL    95% UCLs (Adjusted for Skewness)

Lilliefors Test Statistic       0.17 Lilliefors GOF Test
5% Lilliefors Critical Value       0.22 Data appear Normal at 5% Significance Level

Normal GOF Test
Shapiro Wilk Test Statistic       0.88 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.88 Data Not Normal at 5% Significance Level

5% A-D Critical Value       0.74d data appear Gamma Distributed at 5% Significan
K-S Test Statistic       0.17 Kolmogrov-Smirnoff Gamma GOF Test

Gamma GOF Test
A-D Test Statistic       0.52 Anderson-Darling Gamma GOF Test

   95% Student's-t UCL       1.09    95% Adjusted-CLT UCL (Chen-1995)       1.10
   95% Modified-t UCL (Johnson-1978)       1.09

Theta hat (MLE)       0.14 Theta star (bias corrected MLE)       0.17
nu hat (MLE)    205.2 nu star (bias corrected)    168.1

Gamma Statistics
k hat (MLE)       6.41 k star (bias corrected MLE)       5.25

5% K-S Critical Value       0.21d data appear Gamma Distributed at 5% Significan
Detected data appear Gamma Distributed at 5% Significance Level

Assuming Gamma Distribution
oximate Gamma UCL (use when n>=50))       1.11% Adjusted Gamma UCL (use when n<50)       1.13

Adjusted Level of Significance      0.033 Adjusted Chi Square Value    136.1

MLE Mean (bias corrected)       0.92 MLE Sd (bias corrected)       0.40
Approximate Chi Square Value (0.05)    139.1

Lognormal Statistics
Minimum of Logged Data     -0.742 Mean of logged Data     -0.163

5% Lilliefors Critical Value       0.22Data appear Lognormal at 5% Significance Level
Data appear Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.88Data appear Lognormal at 5% Significance Level
Lilliefors Test Statistic       0.17 Lilliefors Lognormal GOF Test

Lognormal GOF Test
Shapiro Wilk Test Statistic       0.91 Shapiro Wilk Lognormal GOF Test

   95% Chebyshev (MVUE) UCL       1.34  97.5% Chebyshev (MVUE) UCL       1.52
   99% Chebyshev (MVUE) UCL       1.88

Assuming Lognormal Distribution
   95% H-UCL       1.14    90% Chebyshev (MVUE) UCL       1.21

Maximum of Logged Data       0.54 SD of logged Data       0.41

Nonparametric Distribution Free UCL Statistics
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   95% Hall's Bootstrap UCL       1.15    95% Percentile Bootstrap UCL       1.08
   95% BCA Bootstrap UCL       1.11

   95% CLT UCL       1.07    95% Jackknife UCL       1.09
   95% Standard Bootstrap UCL       1.07    95% Bootstrap-t UCL       1.12

Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
mmendations are based upon the results of the simulation studies summarized in Singh, Singh, and 

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.
For additional insight the user may want to consult a statistician.

Suggested UCL to Use
95% Student's-t UCL       1.09

   90% Chebyshev(Mean, Sd) UCL       1.21    95% Chebyshev(Mean, Sd) UCL       1.34
 97.5% Chebyshev(Mean, Sd) UCL       1.52    99% Chebyshev(Mean, Sd) UCL       1.88

Minimum Detect       0.11 Minimum Non-Detect       0.37
Maximum Detect       0.37 Maximum Non-Detect       0.84

Number of Detects       5 Number of Non-Detects      11
Number of Distinct Detects       5 Number of Distinct Non-Detects      11

Bis(2-ethylhexyl)phthalate

General Statistics
Total Number of Observations      16 Number of Distinct Observations      15

Mean of Logged Detects     -1.68 SD of Logged Detects       0.55

Median Detects       0.15 CV Detects       0.56
Skewness Detects       0.78 Kurtosis Detects     -1.799

Variance Detects      0.014 Percent Non-Detects      68.75
Mean Detects       0.21 SD Detects       0.11

Detected Data appear Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs
Mean       0.20 Standard Error of Mean      0.049

Lilliefors Test Statistic       0.28 Lilliefors GOF Test
5% Lilliefors Critical Value       0.39etected Data appear Normal at 5% Significance Le

Normal GOF Test on Detects Only
Shapiro Wilk Test Statistic       0.84 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.76etected Data appear Normal at 5% Significance Le

97.5% KM Chebyshev UCL       0.51 99% KM Chebyshev UCL       0.69

   95% KM (z) UCL       0.28    95% KM Bootstrap t UCL       0.55
90% KM Chebyshev UCL       0.35 95% KM Chebyshev UCL       0.41

SD       0.10    95% KM (BCA) UCL       0.28
95% KM (t) UCL       0.29 95% KM (Percentile Bootstrap) UCL       0.29

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only
k hat (MLE)       4.18 k star (bias corrected MLE)       1.80

K-S Test Statistic       0.27 Kolmogrov-Smirnoff GOF
5% K-S Critical Value       0.35d data appear Gamma Distributed at 5% Significan

Gamma GOF Tests on Detected Observations Only
A-D Test Statistic       0.45 Anderson-Darling GOF Test

5% A-D Critical Value       0.68d data appear Gamma Distributed at 5% Significan

Gamma Kaplan-Meier (KM) Statistics
k hat (KM)       3.95 nu hat (KM)    126.5

MLE Mean (bias corrected)       0.21 MLE Sd (bias corrected)       0.15

Theta hat (MLE)      0.050 Theta star (bias corrected MLE)       0.11
nu hat (MLE)      41.89 nu star (bias corrected)      18.09

ma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM e
Minimum       0.11 Mean       0.19

Gamma ROS Statistics using Imputed  Non-Detects
GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1
For such situations, GROS method tends to yield inflated values of UCLs and BTVs

pproximate Chi Square Value (126.52, α)    101.5 Adjusted Chi Square Value (126.52, β)      99
 Approximate KM-UCL (use when n>=50)       0.25mma Adjusted KM-UCL (use when n<50)       0.26

nu hat (MLE)    396.1 nu star (bias corrected)    323.2
MLE Mean (bias corrected)       0.19 MLE Sd (bias corrected)      0.061

k hat (MLE)      12.38 k star (bias corrected MLE)      10.1
Theta hat (MLE)      0.015 Theta star (bias corrected MLE)      0.019

Maximum       0.37 Median       0.18
SD      0.062 CV       0.32

Lognormal GOF Test on Detected Observations Only
Shapiro Wilk Test Statistic       0.86 Shapiro Wilk GOF Test

mma Approximate UCL (use when n>=50)       0.22% Gamma Adjusted UCL (use when n<50)       0.22

Adjusted Level of Significance (β)      0.033
pproximate Chi Square Value (323.17, α)    282.5 Adjusted Chi Square Value (323.17, β)    278.2
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5% Shapiro Wilk Critical Value       0.76ected Data appear Lognormal at 5% Significance L

SD in Original Scale      0.063 SD in Log Scale       0.28
% t UCL (assumes normality of ROS data)       0.21    95% Percentile Bootstrap UCL       0.21

Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects
Mean in Original Scale       0.18 Mean in Log Scale     -1.722

Lilliefors Test Statistic       0.23 Lilliefors GOF Test
5% Lilliefors Critical Value       0.39ected Data appear Lognormal at 5% Significance L

KM SD (logged)       0.48    95% Critical H Value (KM-Log)       2.03
KM Standard Error of Mean (logged)       0.23

CLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distribute
KM Mean (logged)     -1.71    95% H-UCL (KM -Log)       0.26

   95% BCA Bootstrap UCL       0.22    95% Bootstrap t UCL       0.25
   95% H-UCL (Log ROS)       0.21

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics
Detected Data appear Normal Distributed at 5% Significance Level

SD in Original Scale      0.081 SD in Log Scale       0.35
   95% t UCL (Assumes normality)       0.27    95% H-Stat UCL       0.28

DL/2 Statistics
DL/2 Normal DL/2 Log-Transformed
Mean in Original Scale       0.23 Mean in Log Scale     -1.509

Cadmium

General Statistics
Total Number of Observations      16 Number of Distinct Observations      15

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
Recommendations are based upon data size, data distribution, and skewness.

mmendations are based upon the results of the simulation studies summarized in Singh, Maichle, and 
ations results will not cover all Real World data sets; for additional insight the user may want to cons

Suggested UCL to Use
95% KM (t) UCL       0.29 95% KM (Percentile Bootstrap) UCL       0.29

Variance Detects     0.004 Percent Non-Detects      25%
Mean Detects       0.22 SD Detects      0.063

Minimum Detect       0.11 Minimum Non-Detect       0.63
Maximum Detect       0.37 Maximum Non-Detect       0.76

Number of Detects      12 Number of Non-Detects       4
Number of Distinct Detects      11 Number of Distinct Non-Detects       4

Normal GOF Test on Detects Only
Shapiro Wilk Test Statistic       0.94 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.85etected Data appear Normal at 5% Significance Le

Mean of Logged Detects     -1.526 SD of Logged Detects       0.29

Median Detects       0.22 CV Detects       0.28
Skewness Detects       0.73 Kurtosis Detects       2.21

SD      0.061    95% KM (BCA) UCL       0.25
95% KM (t) UCL       0.25 95% KM (Percentile Bootstrap) UCL       0.25

Detected Data appear Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs
Mean       0.22 Standard Error of Mean      0.018

Lilliefors Test Statistic       0.16 Lilliefors GOF Test
5% Lilliefors Critical Value       0.25etected Data appear Normal at 5% Significance Le

Gamma GOF Tests on Detected Observations Only
A-D Test Statistic       0.29 Anderson-Darling GOF Test

5% A-D Critical Value       0.73d data appear Gamma Distributed at 5% Significan

97.5% KM Chebyshev UCL       0.34 99% KM Chebyshev UCL       0.40

   95% KM (z) UCL       0.25    95% KM Bootstrap t UCL       0.26
90% KM Chebyshev UCL       0.28 95% KM Chebyshev UCL       0.30

Theta hat (MLE)      0.016 Theta star (bias corrected MLE)      0.022
nu hat (MLE)    326.3 nu star (bias corrected)    246.1

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only
k hat (MLE)      13.6 k star (bias corrected MLE)      10.25

K-S Test Statistic       0.12 Kolmogrov-Smirnoff GOF
5% K-S Critical Value       0.24d data appear Gamma Distributed at 5% Significan

pproximate Chi Square Value (436.69, α)    389.2 Adjusted Chi Square Value (436.69, β)    384.1
 Approximate KM-UCL (use when n>=50)       0.25mma Adjusted KM-UCL (use when n<50)       0.25

Gamma Kaplan-Meier (KM) Statistics
k hat (KM)      13.65 nu hat (KM)    436.7

MLE Mean (bias corrected)       0.22 MLE Sd (bias corrected)      0.070

Gamma ROS Statistics using Imputed  Non-Detects
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Maximum       0.37 Median       0.22
SD      0.054 CV       0.24

ma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM e
Minimum       0.11 Mean       0.22

GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs
GROS may not be used when kstar of detected data is small such as < 0.1

For such situations, GROS method tends to yield inflated values of UCLs and BTVs

Adjusted Level of Significance (β)      0.033
pproximate Chi Square Value (470.69, α)    421.4 Adjusted Chi Square Value (470.69, β)    416.1

nu hat (MLE)    577.7 nu star (bias corrected)    470.7
MLE Mean (bias corrected)       0.22 MLE Sd (bias corrected)      0.058

k hat (MLE)      18.05 k star (bias corrected MLE)      14.71
Theta hat (MLE)      0.012 Theta star (bias corrected MLE)      0.015

Lilliefors Test Statistic       0.14 Lilliefors GOF Test
5% Lilliefors Critical Value       0.25ected Data appear Lognormal at 5% Significance L

Lognormal GOF Test on Detected Observations Only
Shapiro Wilk Test Statistic       0.95 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.85ected Data appear Lognormal at 5% Significance L

mma Approximate UCL (use when n>=50)       0.25% Gamma Adjusted UCL (use when n<50)       0.25

   95% BCA Bootstrap UCL       0.24    95% Bootstrap t UCL       0.25
   95% H-UCL (Log ROS)       0.25

SD in Original Scale      0.054 SD in Log Scale       0.24
% t UCL (assumes normality of ROS data)       0.24    95% Percentile Bootstrap UCL       0.24

Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects
Mean in Original Scale       0.22 Mean in Log Scale     -1.526

DL/2 Statistics
DL/2 Normal DL/2 Log-Transformed
Mean in Original Scale       0.25 Mean in Log Scale     -1.414

KM SD (logged)       0.27    95% Critical H Value (KM-Log)       1.85
KM Standard Error of Mean (logged)      0.083

CLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distribute
KM Mean (logged)     -1.526    95% H-UCL (KM -Log)       0.25

Suggested UCL to Use
95% KM (t) UCL       0.25 95% KM (Percentile Bootstrap) UCL       0.25

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics
Detected Data appear Normal Distributed at 5% Significance Level

SD in Original Scale      0.076 SD in Log Scale       0.32
   95% t UCL (Assumes normality)       0.28    95% H-Stat UCL       0.29

Total Number of Observations      16 Number of Distinct Observations      16
Number of Missing Observations       0

Calcium

General Statistics

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
Recommendations are based upon data size, data distribution, and skewness.

mmendations are based upon the results of the simulation studies summarized in Singh, Maichle, and 
ations results will not cover all Real World data sets; for additional insight the user may want to cons

Normal GOF Test
Shapiro Wilk Test Statistic       0.97 Shapiro Wilk GOF Test

SD    935 Std. Error of Mean    233.7
Coefficient of Variation       0.38 Skewness       0.51

Minimum    788 Mean   2436
Maximum   4520 Median   2220

Assuming Normal Distribution
   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL   2845    95% Adjusted-CLT UCL (Chen-1995)   2852

5% Lilliefors Critical Value       0.22 Data appear Normal at 5% Significance Level
Data appear Normal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.88 Data appear Normal at 5% Significance Level
Lilliefors Test Statistic       0.14 Lilliefors GOF Test

K-S Test Statistic      0.098 Kolmogrov-Smirnoff Gamma GOF Test
5% K-S Critical Value       0.21d data appear Gamma Distributed at 5% Significan

Gamma GOF Test
A-D Test Statistic       0.21 Anderson-Darling Gamma GOF Test

5% A-D Critical Value       0.74d data appear Gamma Distributed at 5% Significan

   95% Modified-t UCL (Johnson-1978)   2850

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics
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MLE Mean (bias corrected)   2436 MLE Sd (bias corrected)   1034
Approximate Chi Square Value (0.05)    147.6

Theta hat (MLE)    359.7 Theta star (bias corrected MLE)    439.3
nu hat (MLE)    216.7 nu star (bias corrected)    177.4

k hat (MLE)       6.77 k star (bias corrected MLE)       5.54

5% Shapiro Wilk Critical Value       0.88Data appear Lognormal at 5% Significance Level
Lilliefors Test Statistic       0.12 Lilliefors Lognormal GOF Test

Lognormal GOF Test
Shapiro Wilk Test Statistic       0.95 Shapiro Wilk Lognormal GOF Test

Assuming Gamma Distribution
oximate Gamma UCL (use when n>=50))   2927% Adjusted Gamma UCL (use when n<50)   2990

Adjusted Level of Significance      0.033 Adjusted Chi Square Value    144.5

Assuming Lognormal Distribution
   95% H-UCL   3053    90% Chebyshev (MVUE) UCL   3240

Maximum of Logged Data       8.41 SD of logged Data       0.41

Lognormal Statistics
Minimum of Logged Data       6.66 Mean of logged Data       7.72

5% Lilliefors Critical Value       0.22Data appear Lognormal at 5% Significance Level
Data appear Lognormal at 5% Significance Level

   95% CLT UCL   2820    95% Jackknife UCL   2845
   95% Standard Bootstrap UCL   2817    95% Bootstrap-t UCL   2887

Nonparametric Distribution Free UCL Statistics
Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

   95% Chebyshev (MVUE) UCL   3597  97.5% Chebyshev (MVUE) UCL   4093
   99% Chebyshev (MVUE) UCL   5067

Suggested UCL to Use
95% Student's-t UCL   2845

   90% Chebyshev(Mean, Sd) UCL   3137    95% Chebyshev(Mean, Sd) UCL   3454
 97.5% Chebyshev(Mean, Sd) UCL   3895    99% Chebyshev(Mean, Sd) UCL   4761

   95% Hall's Bootstrap UCL   2907    95% Percentile Bootstrap UCL   2832
   95% BCA Bootstrap UCL   2811

Total Number of Observations      16 Number of Distinct Observations      16
Number of Missing Observations       0

Chromium

General Statistics

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
mmendations are based upon the results of the simulation studies summarized in Singh, Singh, and 

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.
For additional insight the user may want to consult a statistician.

Normal GOF Test
Shapiro Wilk Test Statistic       0.88 Shapiro Wilk GOF Test

SD       2.38 Std. Error of Mean       0.59
Coefficient of Variation       0.29 Skewness     -1.196

Minimum       2.46 Mean       8.00
Maximum      11.5 Median       8.35

Assuming Normal Distribution
   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL       9.04    95% Adjusted-CLT UCL (Chen-1995)       8.79

5% Lilliefors Critical Value       0.22 Data appear Normal at 5% Significance Level
Data appear Normal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.88 Data appear Normal at 5% Significance Level
Lilliefors Test Statistic       0.19 Lilliefors GOF Test

K-S Test Statistic       0.25 Kolmogrov-Smirnoff Gamma GOF Test
5% K-S Critical Value       0.21ata Not Gamma Distributed at 5% Significance Lev

Gamma GOF Test
A-D Test Statistic       1.34 Anderson-Darling Gamma GOF Test

5% A-D Critical Value       0.74ata Not Gamma Distributed at 5% Significance Lev

   95% Modified-t UCL (Johnson-1978)       9.01

MLE Mean (bias corrected)       8.00 MLE Sd (bias corrected)       3.12
Approximate Chi Square Value (0.05)    176.8

Theta hat (MLE)       1.00 Theta star (bias corrected MLE)       1.22
nu hat (MLE)    255.9 nu star (bias corrected)    209.2

Data Not Gamma Distributed at 5% Significance Level

Gamma Statistics
k hat (MLE)       7.99 k star (bias corrected MLE)       6.53

Adjusted Level of Significance      0.033 Adjusted Chi Square Value    173.4
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5% Shapiro Wilk Critical Value       0.88 Data Not Lognormal at 5% Significance Level
Lilliefors Test Statistic       0.28 Lilliefors Lognormal GOF Test

Lognormal GOF Test
Shapiro Wilk Test Statistic       0.74 Shapiro Wilk Lognormal GOF Test

Assuming Gamma Distribution
oximate Gamma UCL (use when n>=50))       9.47% Adjusted Gamma UCL (use when n<50)       9.65

Assuming Lognormal Distribution
   95% H-UCL      10.1    90% Chebyshev (MVUE) UCL      10.72

Maximum of Logged Data       2.44 SD of logged Data       0.41

Lognormal Statistics
Minimum of Logged Data       0.9 Mean of logged Data       2.01

5% Lilliefors Critical Value       0.22 Data Not Lognormal at 5% Significance Level
Data Not Lognormal at 5% Significance Level

   95% CLT UCL       8.98    95% Jackknife UCL       9.04
   95% Standard Bootstrap UCL       8.95    95% Bootstrap-t UCL       8.86

Nonparametric Distribution Free UCL Statistics
Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

   95% Chebyshev (MVUE) UCL      11.89  97.5% Chebyshev (MVUE) UCL      13.52
   99% Chebyshev (MVUE) UCL      16.72

Suggested UCL to Use
95% Student's-t UCL       9.04

   90% Chebyshev(Mean, Sd) UCL       9.79    95% Chebyshev(Mean, Sd) UCL      10.6
 97.5% Chebyshev(Mean, Sd) UCL      11.73    99% Chebyshev(Mean, Sd) UCL      13.94

   95% Hall's Bootstrap UCL       8.85    95% Percentile Bootstrap UCL       8.89
   95% BCA Bootstrap UCL       8.82

Cobalt

General Statistics
Total Number of Observations      16 Number of Distinct Observations      15

 highly negatively-skewed data, confidence limits (e.g., Chen, Johnson, Lognormal, and Gamma) ma
reliable.  Chen's and Johnson's methods provide adjustments for positvely skewed data sets.

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
mmendations are based upon the results of the simulation studies summarized in Singh, Singh, and 

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.
For additional insight the user may want to consult a statistician.

Coefficient of Variation       0.31 Skewness     -0.28

Maximum       6.51 Median       4.09
SD       1.28 Std. Error of Mean       0.32

Number of Missing Observations       0
Minimum       1.29 Mean       4.06

Data appear Normal at 5% Significance Level

Assuming Normal Distribution
   95% Normal UCL    95% UCLs (Adjusted for Skewness)

Lilliefors Test Statistic       0.12 Lilliefors GOF Test
5% Lilliefors Critical Value       0.22 Data appear Normal at 5% Significance Level

Normal GOF Test
Shapiro Wilk Test Statistic       0.97 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.88 Data appear Normal at 5% Significance Level

5% K-S Critical Value       0.21d data appear Gamma Distributed at 5% Significan
Detected data appear Gamma Distributed at 5% Significance Level

5% A-D Critical Value       0.74d data appear Gamma Distributed at 5% Significan
K-S Test Statistic       0.16 Kolmogrov-Smirnoff Gamma GOF Test

Gamma GOF Test
A-D Test Statistic       0.46 Anderson-Darling Gamma GOF Test

   95% Student's-t UCL       4.62    95% Adjusted-CLT UCL (Chen-1995)       4.56
   95% Modified-t UCL (Johnson-1978)       4.62

MLE Mean (bias corrected)       4.06 MLE Sd (bias corrected)       1.54
Approximate Chi Square Value (0.05)    188.6

Theta hat (MLE)       0.47 Theta star (bias corrected MLE)       0.58
nu hat (MLE)    271.7 nu star (bias corrected)    222.1

Gamma Statistics
k hat (MLE)       8.49 k star (bias corrected MLE)       6.94

Lognormal GOF Test

Assuming Gamma Distribution
oximate Gamma UCL (use when n>=50))       4.78% Adjusted Gamma UCL (use when n<50)       4.87

Adjusted Level of Significance      0.033 Adjusted Chi Square Value    185.1
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5% Shapiro Wilk Critical Value       0.88 Data Not Lognormal at 5% Significance Level
Lilliefors Test Statistic       0.19 Lilliefors Lognormal GOF Test

Shapiro Wilk Test Statistic       0.87 Shapiro Wilk Lognormal GOF Test

Assuming Lognormal Distribution
   95% H-UCL       5.00    90% Chebyshev (MVUE) UCL       5.31

Maximum of Logged Data       1.87 SD of logged Data       0.38

Lognormal Statistics
Minimum of Logged Data       0.25 Mean of logged Data       1.34

5% Lilliefors Critical Value       0.22Data appear Lognormal at 5% Significance Level
Data appear Approximate Lognormal at 5% Significance Level

   95% CLT UCL       4.59    95% Jackknife UCL       4.62
   95% Standard Bootstrap UCL       4.57    95% Bootstrap-t UCL       4.60

Nonparametric Distribution Free UCL Statistics
Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

   95% Chebyshev (MVUE) UCL       5.86  97.5% Chebyshev (MVUE) UCL       6.63
   99% Chebyshev (MVUE) UCL       8.13

Suggested UCL to Use
95% Student's-t UCL       4.62

   90% Chebyshev(Mean, Sd) UCL       5.02    95% Chebyshev(Mean, Sd) UCL       5.46
 97.5% Chebyshev(Mean, Sd) UCL       6.07    99% Chebyshev(Mean, Sd) UCL       7.26

   95% Hall's Bootstrap UCL       4.60    95% Percentile Bootstrap UCL       4.57
   95% BCA Bootstrap UCL       4.56

Copper

General Statistics
Total Number of Observations      16 Number of Distinct Observations      14

 highly negatively-skewed data, confidence limits (e.g., Chen, Johnson, Lognormal, and Gamma) ma
reliable.  Chen's and Johnson's methods provide adjustments for positvely skewed data sets.

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
mmendations are based upon the results of the simulation studies summarized in Singh, Singh, and 

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.
For additional insight the user may want to consult a statistician.

Coefficient of Variation       0.84 Skewness       3.63

Maximum      46.3 Median       9.17
SD       9.57 Std. Error of Mean       2.39

Number of Missing Observations       0
Minimum       3.95 Mean      11.34

Data Not Normal at 5% Significance Level

Assuming Normal Distribution
   95% Normal UCL    95% UCLs (Adjusted for Skewness)

Lilliefors Test Statistic       0.36 Lilliefors GOF Test
5% Lilliefors Critical Value       0.22 Data Not Normal at 5% Significance Level

Normal GOF Test
Shapiro Wilk Test Statistic       0.49 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.88 Data Not Normal at 5% Significance Level

5% A-D Critical Value       0.74ata Not Gamma Distributed at 5% Significance Lev
K-S Test Statistic       0.29 Kolmogrov-Smirnoff Gamma GOF Test

Gamma GOF Test
A-D Test Statistic       1.84 Anderson-Darling Gamma GOF Test

   95% Student's-t UCL      15.54    95% Adjusted-CLT UCL (Chen-1995)      17.61
   95% Modified-t UCL (Johnson-1978)      15.9

Theta hat (MLE)       3.47 Theta star (bias corrected MLE)       4.21
nu hat (MLE)    104.5 nu star (bias corrected)      86.23

Gamma Statistics
k hat (MLE)       3.26 k star (bias corrected MLE)       2.69

5% K-S Critical Value       0.21ata Not Gamma Distributed at 5% Significance Lev
Data Not Gamma Distributed at 5% Significance Level

Assuming Gamma Distribution
oximate Gamma UCL (use when n>=50))      14.86% Adjusted Gamma UCL (use when n<50)      15.33

Adjusted Level of Significance      0.033 Adjusted Chi Square Value      63.8

MLE Mean (bias corrected)      11.34 MLE Sd (bias corrected)       6.91
Approximate Chi Square Value (0.05)      65.82

5% Lilliefors Critical Value       0.22 Data Not Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.88 Data Not Lognormal at 5% Significance Level
Lilliefors Test Statistic       0.24 Lilliefors Lognormal GOF Test

Lognormal GOF Test
Shapiro Wilk Test Statistic       0.79 Shapiro Wilk Lognormal GOF Test
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Lognormal Statistics
Minimum of Logged Data       1.37 Mean of logged Data       2.26

Data Not Lognormal at 5% Significance Level

   95% Chebyshev (MVUE) UCL      17.03  97.5% Chebyshev (MVUE) UCL      19.69
   99% Chebyshev (MVUE) UCL      24.92

Assuming Lognormal Distribution
   95% H-UCL      14.32    90% Chebyshev (MVUE) UCL      15.11

Maximum of Logged Data       3.83 SD of logged Data       0.50

   95% Hall's Bootstrap UCL      33.65    95% Percentile Bootstrap UCL      15.91
   95% BCA Bootstrap UCL      18.46

   95% CLT UCL      15.28    95% Jackknife UCL      15.54
   95% Standard Bootstrap UCL      15.3    95% Bootstrap-t UCL      25.45

Nonparametric Distribution Free UCL Statistics
Data do not follow a Discernible Distribution (0.05)

Nonparametric Distribution Free UCLs

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
mmendations are based upon the results of the simulation studies summarized in Singh, Singh, and 

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.
For additional insight the user may want to consult a statistician.

Suggested UCL to Use
95% Chebyshev (Mean, Sd) UCL      21.78

   90% Chebyshev(Mean, Sd) UCL      18.53    95% Chebyshev(Mean, Sd) UCL      21.78
 97.5% Chebyshev(Mean, Sd) UCL      26.3    99% Chebyshev(Mean, Sd) UCL      35.17

Minimum       1.27 Mean       1.80
Maximum       2.92 Median       1.66

Total Number of Observations      15 Number of Distinct Observations      15
Number of Missing Observations       0

Fluoride

General Statistics

5% Lilliefors Critical Value       0.22 Data appear Normal at 5% Significance Level
Data appear Normal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.88 Data appear Normal at 5% Significance Level
Lilliefors Test Statistic       0.16 Lilliefors GOF Test

Normal GOF Test
Shapiro Wilk Test Statistic       0.91 Shapiro Wilk GOF Test

SD       0.44 Std. Error of Mean       0.11
Coefficient of Variation       0.24 Skewness       1.17

Gamma GOF Test
A-D Test Statistic       0.29 Anderson-Darling Gamma GOF Test

5% A-D Critical Value       0.73d data appear Gamma Distributed at 5% Significan

   95% Modified-t UCL (Johnson-1978)       2.00

Assuming Normal Distribution
   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL       2.00    95% Adjusted-CLT UCL (Chen-1995)       2.02

Theta hat (MLE)      0.091 Theta star (bias corrected MLE)       0.11
nu hat (MLE)    589.4 nu star (bias corrected)    472.9

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics
k hat (MLE)      19.65 k star (bias corrected MLE)      15.76

K-S Test Statistic       0.14 Kolmogrov-Smirnoff Gamma GOF Test
5% K-S Critical Value       0.22d data appear Gamma Distributed at 5% Significan

Lognormal GOF Test
Shapiro Wilk Test Statistic       0.96 Shapiro Wilk Lognormal GOF Test

Assuming Gamma Distribution
oximate Gamma UCL (use when n>=50))       2.01% Adjusted Gamma UCL (use when n<50)       2.04

Adjusted Level of Significance      0.032 Adjusted Chi Square Value    417.7

MLE Mean (bias corrected)       1.80 MLE Sd (bias corrected)       0.45
Approximate Chi Square Value (0.05)    423.5

Maximum of Logged Data       1.07 SD of logged Data       0.23

Lognormal Statistics
Minimum of Logged Data       0.23 Mean of logged Data       0.56

5% Lilliefors Critical Value       0.22Data appear Lognormal at 5% Significance Level
Data appear Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.88Data appear Lognormal at 5% Significance Level
Lilliefors Test Statistic       0.13 Lilliefors Lognormal GOF Test

Assuming Lognormal Distribution
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Nonparametric Distribution Free UCL Statistics
Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

   95% Chebyshev (MVUE) UCL       2.26  97.5% Chebyshev (MVUE) UCL       2.47
   99% Chebyshev (MVUE) UCL       2.87

   95% H-UCL       2.01    90% Chebyshev (MVUE) UCL       2.12

   90% Chebyshev(Mean, Sd) UCL       2.14    95% Chebyshev(Mean, Sd) UCL       2.30
 97.5% Chebyshev(Mean, Sd) UCL       2.51    99% Chebyshev(Mean, Sd) UCL       2.94

   95% Hall's Bootstrap UCL       2.11    95% Percentile Bootstrap UCL       1.99
   95% BCA Bootstrap UCL       2.02

   95% CLT UCL       1.99    95% Jackknife UCL       2.00
   95% Standard Bootstrap UCL       1.98    95% Bootstrap-t UCL       2.07

HMX

General Statistics
Total Number of Observations      16 Number of Distinct Observations      13

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
mmendations are based upon the results of the simulation studies summarized in Singh, Singh, and 

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.
For additional insight the user may want to consult a statistician.

Suggested UCL to Use
95% Student's-t UCL       2.00

Variance Detects    372.5 Percent Non-Detects      31.25
Mean Detects       8.50 SD Detects      19.3

Minimum Detect       0.23 Minimum Non-Detect       0.5
Maximum Detect      63.3 Maximum Non-Detect       2.2

Number of Detects      11 Number of Non-Detects       5
Number of Distinct Detects      11 Number of Distinct Non-Detects       2

Normal GOF Test on Detects Only
Shapiro Wilk Test Statistic       0.50 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.85Detected Data Not Normal at 5% Significance Leve

Mean of Logged Detects       0.23 SD of Logged Detects       1.87

Median Detects       0.60 CV Detects       2.26
Skewness Detects       2.77 Kurtosis Detects       7.83

SD      15.72    95% KM (BCA) UCL      13.84
   95% KM (t) UCL      13.19    95% KM (Percentile Bootstrap) UCL      12.58

Detected Data Not Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs
Mean       5.96 Standard Error of Mean       4.12

Lilliefors Test Statistic       0.43 Lilliefors GOF Test
5% Lilliefors Critical Value       0.26Detected Data Not Normal at 5% Significance Leve

Gamma GOF Tests on Detected Observations Only
A-D Test Statistic       1.41 Anderson-Darling GOF Test

5% A-D Critical Value       0.81ed Data Not Gamma Distributed at 5% Significanc

97.5% KM Chebyshev UCL      31.71 99% KM Chebyshev UCL      46.98

   95% KM (z) UCL      12.75    95% KM Bootstrap t UCL    120.8
90% KM Chebyshev UCL      18.33 95% KM Chebyshev UCL      23.93

Theta hat (MLE)      24.12 Theta star (bias corrected MLE)      26.82
nu hat (MLE)       7.76 nu star (bias corrected)       6.97

Detected Data Not Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only
k hat (MLE)       0.35 k star (bias corrected MLE)       0.31

K-S Test Statistic       0.32 Kolmogrov-Smirnoff GOF
5% K-S Critical Value       0.27ed Data Not Gamma Distributed at 5% Significanc

Approximate Chi Square Value (4.61, α)       0.97 Adjusted Chi Square Value (4.61, β)       0.80
 Approximate KM-UCL (use when n>=50)      28.17mma Adjusted KM-UCL (use when n<50)      34.21

Gamma Kaplan-Meier (KM) Statistics
k hat (KM)       0.14 nu hat (KM)       4.61

MLE Mean (bias corrected)       8.50 MLE Sd (bias corrected)      15.11

Maximum      63.3 Median       0.35
SD      16.28 CV       2.78

ma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM e
Minimum      0.01 Mean       5.85

Gamma ROS Statistics using Imputed  Non-Detects
GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1
For such situations, GROS method tends to yield inflated values of UCLs and BTVs

Adjusted Level of Significance (β)      0.033

nu hat (MLE)       7.54 nu star (bias corrected)       7.46
MLE Mean (bias corrected)       5.85 MLE Sd (bias corrected)      12.12

k hat (MLE)       0.23 k star (bias corrected MLE)       0.23
Theta hat (MLE)      24.84 Theta star (bias corrected MLE)      25.1
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Approximate Chi Square Value (7.46, α)       2.42 Adjusted Chi Square Value (7.46, β)       2.11

Lilliefors Test Statistic       0.20 Lilliefors GOF Test
5% Lilliefors Critical Value       0.26ected Data appear Lognormal at 5% Significance L

Lognormal GOF Test on Detected Observations Only
Shapiro Wilk Test Statistic       0.83 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.85etected Data Not Lognormal at 5% Significance Le

mma Approximate UCL (use when n>=50)      17.99% Gamma Adjusted UCL (use when n<50)      20.67

   95% BCA Bootstrap UCL      17.65    95% Bootstrap t UCL    130.4
   95% H-UCL (Log ROS)      20.64

SD in Original Scale      16.23 SD in Log Scale       1.71
% t UCL (assumes normality of ROS data)      13.09    95% Percentile Bootstrap UCL      13.57

Detected Data appear Approximate Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects
Mean in Original Scale       5.97 Mean in Log Scale     -0.194

DL/2 Statistics
DL/2 Normal DL/2 Log-Transformed
Mean in Original Scale       5.98 Mean in Log Scale     -0.177

KM SD (logged)       1.61    95% Critical H Value (KM-Log)       3.75
KM Standard Error of Mean (logged)       0.43

CLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distribute
KM Mean (logged)     -0.179    95% H-UCL (KM -Log)      14.92

Suggested UCL to Use
99% KM (Chebyshev) UCL      46.98

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics
Detected Data appear Approximate Lognormal Distributed at 5% Significance Level

SD in Original Scale      16.23 SD in Log Scale       1.69
   95% t UCL (Assumes normality)      13.09    95% H-Stat UCL      19.1

Total Number of Observations      16 Number of Distinct Observations      14
Number of Missing Observations       0

Iron

General Statistics

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
Recommendations are based upon data size, data distribution, and skewness.

mmendations are based upon the results of the simulation studies summarized in Singh, Maichle, and 
ations results will not cover all Real World data sets; for additional insight the user may want to cons

Normal GOF Test
Shapiro Wilk Test Statistic       0.81 Shapiro Wilk GOF Test

SD   2260 Std. Error of Mean    564.9
Coefficient of Variation       0.18 Skewness     -1.974

Minimum   5570 Mean  12417
Maximum  14900 Median  13100

Assuming Normal Distribution
   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL  13407    95% Adjusted-CLT UCL (Chen-1995)  13048

5% Lilliefors Critical Value       0.22 Data Not Normal at 5% Significance Level
Data Not Normal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.88 Data Not Normal at 5% Significance Level
Lilliefors Test Statistic       0.22 Lilliefors GOF Test

K-S Test Statistic       0.24 Kolmogrov-Smirnoff Gamma GOF Test
5% K-S Critical Value       0.21ata Not Gamma Distributed at 5% Significance Lev

Gamma GOF Test
A-D Test Statistic       1.35 Anderson-Darling Gamma GOF Test

5% A-D Critical Value       0.73ata Not Gamma Distributed at 5% Significance Lev

   95% Modified-t UCL (Johnson-1978)  13361

MLE Mean (bias corrected)  12417 MLE Sd (bias corrected)   2843
Approximate Chi Square Value (0.05)    554.1

Theta hat (MLE)    530 Theta star (bias corrected MLE)    650.9
nu hat (MLE)    749.7 nu star (bias corrected)    610.4

Data Not Gamma Distributed at 5% Significance Level

Gamma Statistics
k hat (MLE)      23.43 k star (bias corrected MLE)      19.08

Lognormal GOF Test
Shapiro Wilk Test Statistic       0.69 Shapiro Wilk Lognormal GOF Test

Assuming Gamma Distribution
oximate Gamma UCL (use when n>=50))  13679% Adjusted Gamma UCL (use when n<50)  13831

Adjusted Level of Significance      0.033 Adjusted Chi Square Value    548
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5% Shapiro Wilk Critical Value       0.88 Data Not Lognormal at 5% Significance Level

Lilliefors Test Statistic       0.23 Lilliefors Lognormal GOF Test

Assuming Lognormal Distribution
   95% H-UCL  13943    90% Chebyshev (MVUE) UCL  14671

Maximum of Logged Data       9.60 SD of logged Data       0.23

Lognormal Statistics
Minimum of Logged Data       8.62 Mean of logged Data       9.40

5% Lilliefors Critical Value       0.22 Data Not Lognormal at 5% Significance Level
Data Not Lognormal at 5% Significance Level

   95% CLT UCL  13346    95% Jackknife UCL  13407
   95% Standard Bootstrap UCL  13300    95% Bootstrap-t UCL  13195

Nonparametric Distribution Free UCL Statistics
Data do not follow a Discernible Distribution (0.05)

Nonparametric Distribution Free UCLs

   95% Chebyshev (MVUE) UCL  15670  97.5% Chebyshev (MVUE) UCL  17055
   99% Chebyshev (MVUE) UCL  19776

Suggested UCL to Use
95% Student's-t UCL  13407 or 95% Modified-t UCL  13361

   90% Chebyshev(Mean, Sd) UCL  14112    95% Chebyshev(Mean, Sd) UCL  14879
 97.5% Chebyshev(Mean, Sd) UCL  15945    99% Chebyshev(Mean, Sd) UCL  18038

   95% Hall's Bootstrap UCL  13151    95% Percentile Bootstrap UCL  13244
   95% BCA Bootstrap UCL  13104

Lead

General Statistics
Total Number of Observations      16 Number of Distinct Observations      15

 highly negatively-skewed data, confidence limits (e.g., Chen, Johnson, Lognormal, and Gamma) ma
reliable.  Chen's and Johnson's methods provide adjustments for positvely skewed data sets.

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
mmendations are based upon the results of the simulation studies summarized in Singh, Singh, and 

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.
For additional insight the user may want to consult a statistician.

Coefficient of Variation       0.27 Skewness     -0.157

Maximum      17.8 Median      10.95
SD       3.06 Std. Error of Mean       0.76

Number of Missing Observations       0
Minimum       3.94 Mean      11.16

Data appear Normal at 5% Significance Level

Assuming Normal Distribution
   95% Normal UCL    95% UCLs (Adjusted for Skewness)

Lilliefors Test Statistic       0.14 Lilliefors GOF Test
5% Lilliefors Critical Value       0.22 Data appear Normal at 5% Significance Level

Normal GOF Test
Shapiro Wilk Test Statistic       0.95 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.88 Data appear Normal at 5% Significance Level

5% K-S Critical Value       0.21d data appear Gamma Distributed at 5% Significan
Detected data appear Gamma Distributed at 5% Significance Level

5% A-D Critical Value       0.73d data appear Gamma Distributed at 5% Significan
K-S Test Statistic       0.16 Kolmogrov-Smirnoff Gamma GOF Test

Gamma GOF Test
A-D Test Statistic       0.56 Anderson-Darling Gamma GOF Test

   95% Student's-t UCL      12.5    95% Adjusted-CLT UCL (Chen-1995)      12.39
   95% Modified-t UCL (Johnson-1978)      12.5

MLE Mean (bias corrected)      11.16 MLE Sd (bias corrected)       3.62
Approximate Chi Square Value (0.05)    263.6

Theta hat (MLE)       0.96 Theta star (bias corrected MLE)       1.17
nu hat (MLE)    371.2 nu star (bias corrected)    302.9

Gamma Statistics
k hat (MLE)      11.6 k star (bias corrected MLE)       9.46

5% Shapiro Wilk Critical Value       0.88 Data Not Lognormal at 5% Significance Level
Lilliefors Test Statistic       0.19 Lilliefors Lognormal GOF Test

Lognormal GOF Test
Shapiro Wilk Test Statistic       0.84 Shapiro Wilk Lognormal GOF Test

Assuming Gamma Distribution
oximate Gamma UCL (use when n>=50))      12.83% Adjusted Gamma UCL (use when n<50)      13.03

Adjusted Level of Significance      0.033 Adjusted Chi Square Value    259.4

5% Lilliefors Critical Value       0.22Data appear Lognormal at 5% Significance Level
Data appear Approximate Lognormal at 5% Significance Level
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Assuming Lognormal Distribution
   95% H-UCL      13.25    90% Chebyshev (MVUE) UCL      14.06

Maximum of Logged Data       2.87 SD of logged Data       0.32

Lognormal Statistics
Minimum of Logged Data       1.37 Mean of logged Data       2.36

   95% CLT UCL      12.42    95% Jackknife UCL      12.5
   95% Standard Bootstrap UCL      12.37    95% Bootstrap-t UCL      12.51

Nonparametric Distribution Free UCL Statistics
Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

   95% Chebyshev (MVUE) UCL      15.33  97.5% Chebyshev (MVUE) UCL      17.11
   99% Chebyshev (MVUE) UCL      20.58

Suggested UCL to Use
95% Student's-t UCL      12.5

   90% Chebyshev(Mean, Sd) UCL      13.46    95% Chebyshev(Mean, Sd) UCL      14.5
 97.5% Chebyshev(Mean, Sd) UCL      15.94    99% Chebyshev(Mean, Sd) UCL      18.78

   95% Hall's Bootstrap UCL      12.56    95% Percentile Bootstrap UCL      12.35
   95% BCA Bootstrap UCL      12.39

Magnesium

General Statistics
Total Number of Observations      16 Number of Distinct Observations      14

 highly negatively-skewed data, confidence limits (e.g., Chen, Johnson, Lognormal, and Gamma) ma
reliable.  Chen's and Johnson's methods provide adjustments for positvely skewed data sets.

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
mmendations are based upon the results of the simulation studies summarized in Singh, Singh, and 

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.
For additional insight the user may want to consult a statistician.

Coefficient of Variation       0.27 Skewness     -0.348

Maximum   2610 Median   1760
SD    471.4 Std. Error of Mean    117.8

Number of Missing Observations       0
Minimum    738 Mean   1745

Data appear Normal at 5% Significance Level

Assuming Normal Distribution
   95% Normal UCL    95% UCLs (Adjusted for Skewness)

Lilliefors Test Statistic       0.11 Lilliefors GOF Test
5% Lilliefors Critical Value       0.22 Data appear Normal at 5% Significance Level

Normal GOF Test
Shapiro Wilk Test Statistic       0.98 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.88 Data appear Normal at 5% Significance Level

5% A-D Critical Value       0.73d data appear Gamma Distributed at 5% Significan
K-S Test Statistic       0.15 Kolmogrov-Smirnoff Gamma GOF Test

Gamma GOF Test
A-D Test Statistic       0.37 Anderson-Darling Gamma GOF Test

   95% Student's-t UCL   1951    95% Adjusted-CLT UCL (Chen-1995)   1928
   95% Modified-t UCL (Johnson-1978)   1950

Theta hat (MLE)    140.6 Theta star (bias corrected MLE)    172.3
nu hat (MLE)    397.2 nu star (bias corrected)    324

Gamma Statistics
k hat (MLE)      12.41 k star (bias corrected MLE)      10.13

5% K-S Critical Value       0.21d data appear Gamma Distributed at 5% Significan
Detected data appear Gamma Distributed at 5% Significance Level

Lognormal GOF Test
Shapiro Wilk Test Statistic       0.91 Shapiro Wilk Lognormal GOF Test

Assuming Gamma Distribution
oximate Gamma UCL (use when n>=50))   1996% Adjusted Gamma UCL (use when n<50)   2027

Adjusted Level of Significance      0.033 Adjusted Chi Square Value    279

MLE Mean (bias corrected)   1745 MLE Sd (bias corrected)    548.3
Approximate Chi Square Value (0.05)    283.3

Maximum of Logged Data       7.86 SD of logged Data       0.31

Lognormal Statistics
Minimum of Logged Data       6.60 Mean of logged Data       7.42

5% Lilliefors Critical Value       0.22Data appear Lognormal at 5% Significance Level
Data appear Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.88Data appear Lognormal at 5% Significance Level
Lilliefors Test Statistic       0.17 Lilliefors Lognormal GOF Test



1412
1413
1414
1415
1416
1417
1418
1419
1420
1421
1422
1423
1424
1425
1426
1427
1428
1429
1430
1431
1432
1433
1434
1435
1436
1437
1438
1439
1440
1441
1442
1443
1444
1445
1446
1447
1448
1449
1450
1451
1452
1453
1454
1455
1456
1457
1458
1459
1460
1461
1462
1463
1464
1465
1466
1467
1468
1469
1470
1471
1472
1473
1474
1475
1476
1477
1478
1479
1480
1481
1482
1483
1484
1485
1486
1487
1488
1489
1490
1491
1492
1493
1494

A B C D E F G H I J K L

Nonparametric Distribution Free UCL Statistics
Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

   95% Chebyshev (MVUE) UCL   2356  97.5% Chebyshev (MVUE) UCL   2617
   99% Chebyshev (MVUE) UCL   3130

Assuming Lognormal Distribution
   95% H-UCL   2046    90% Chebyshev (MVUE) UCL   2168

   90% Chebyshev(Mean, Sd) UCL   2098    95% Chebyshev(Mean, Sd) UCL   2259
 97.5% Chebyshev(Mean, Sd) UCL   2481    99% Chebyshev(Mean, Sd) UCL   2917

   95% Hall's Bootstrap UCL   1934    95% Percentile Bootstrap UCL   1936
   95% BCA Bootstrap UCL   1928

   95% CLT UCL   1939    95% Jackknife UCL   1951
   95% Standard Bootstrap UCL   1928    95% Bootstrap-t UCL   1948

General Statistics
Total Number of Observations      16 Number of Distinct Observations      16

 highly negatively-skewed data, confidence limits (e.g., Chen, Johnson, Lognormal, and Gamma) ma
reliable.  Chen's and Johnson's methods provide adjustments for positvely skewed data sets.

Mercury

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
mmendations are based upon the results of the simulation studies summarized in Singh, Singh, and 

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.
For additional insight the user may want to consult a statistician.

Suggested UCL to Use
95% Student's-t UCL   1951

Variance Detects 3.3778E Percent Non-Detects      12.5%
Mean Detects      0.014 SD Detects     0.005

Minimum Detect     0.006 Minimum Non-Detect      0.016
Maximum Detect      0.026 Maximum Non-Detect       0.13

Number of Detects      14 Number of Non-Detects       2
Number of Distinct Detects      14 Number of Distinct Non-Detects       2

Normal GOF Test on Detects Only
Shapiro Wilk Test Statistic       0.92 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.87etected Data appear Normal at 5% Significance Le

Mean of Logged Detects     -4.337 SD of Logged Detects       0.45

Median Detects      0.014 CV Detects       0.40
Skewness Detects       0.19 Kurtosis Detects -8.973E

SD     0.005    95% KM (BCA) UCL      0.016
95% KM (t) UCL      0.016 95% KM (Percentile Bootstrap) UCL      0.016

Detected Data appear Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs
Mean      0.014 Standard Error of Mean     0.001

Lilliefors Test Statistic       0.15 Lilliefors GOF Test
5% Lilliefors Critical Value       0.23etected Data appear Normal at 5% Significance Le

Gamma GOF Tests on Detected Observations Only
A-D Test Statistic       0.70 Anderson-Darling GOF Test

5% A-D Critical Value       0.73d data appear Gamma Distributed at 5% Significan

97.5% KM Chebyshev UCL      0.023 99% KM Chebyshev UCL      0.029

   95% KM (z) UCL      0.016    95% KM Bootstrap t UCL      0.016
90% KM Chebyshev UCL      0.018 95% KM Chebyshev UCL      0.020

Theta hat (MLE)     0.002 Theta star (bias corrected MLE)     0.003
nu hat (MLE)    161.8 nu star (bias corrected)    128.5

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only
k hat (MLE)       5.77 k star (bias corrected MLE)       4.58

K-S Test Statistic       0.20 Kolmogrov-Smirnoff GOF
5% K-S Critical Value       0.22d data appear Gamma Distributed at 5% Significan

pproximate Chi Square Value (202.92, α)    171 Adjusted Chi Square Value (202.92, β)    167.6
 Approximate KM-UCL (use when n>=50)      0.016mma Adjusted KM-UCL (use when n<50)      0.017

Gamma Kaplan-Meier (KM) Statistics
k hat (KM)       6.34 nu hat (KM)    202.9

MLE Mean (bias corrected)      0.014 MLE Sd (bias corrected)     0.006

Maximum      0.026 Median      0.014
SD     0.005 CV       0.39

ma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM e
Minimum     0.006 Mean      0.014

Gamma ROS Statistics using Imputed  Non-Detects
GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1
For such situations, GROS method tends to yield inflated values of UCLs and BTVs
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Adjusted Level of Significance (β)      0.033
pproximate Chi Square Value (166.89, α)    138 Adjusted Chi Square Value (166.89, β)    135

nu hat (MLE)    203.8 nu star (bias corrected)    166.9
MLE Mean (bias corrected)      0.014 MLE Sd (bias corrected)     0.006

k hat (MLE)       6.36 k star (bias corrected MLE)       5.21
Theta hat (MLE)     0.002 Theta star (bias corrected MLE)     0.002

Lilliefors Test Statistic       0.23 Lilliefors GOF Test
5% Lilliefors Critical Value       0.23ected Data appear Lognormal at 5% Significance L

Lognormal GOF Test on Detected Observations Only
Shapiro Wilk Test Statistic       0.87 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.87ected Data appear Lognormal at 5% Significance L

mma Approximate UCL (use when n>=50)      0.016% Gamma Adjusted UCL (use when n<50)      0.017

   95% BCA Bootstrap UCL      0.016    95% Bootstrap t UCL      0.016
   95% H-UCL (Log ROS)      0.017

SD in Original Scale     0.005 SD in Log Scale       0.43
% t UCL (assumes normality of ROS data)      0.016    95% Percentile Bootstrap UCL      0.016

Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects
Mean in Original Scale      0.013 Mean in Log Scale     -4.356

DL/2 Statistics
DL/2 Normal DL/2 Log-Transformed
Mean in Original Scale      0.017 Mean in Log Scale     -4.266

KM SD (logged)       0.44    95% Critical H Value (KM-Log)       1.99
KM Standard Error of Mean (logged)       0.12

CLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distribute
KM Mean (logged)     -4.356    95% H-UCL (KM -Log)      0.017

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
Recommendations are based upon data size, data distribution, and skewness.

mmendations are based upon the results of the simulation studies summarized in Singh, Maichle, and 
ations results will not cover all Real World data sets; for additional insight the user may want to cons

Suggested UCL to Use
95% KM (t) UCL      0.016 95% KM (Percentile Bootstrap) UCL      0.016

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics
Detected Data appear Normal Distributed at 5% Significance Level

SD in Original Scale      0.014 SD in Log Scale       0.60
   95% t UCL (Assumes normality)      0.023    95% H-Stat UCL      0.023

Minimum       4.19 Mean       7.38
Maximum      16.5 Median       6.81

Total Number of Observations      16 Number of Distinct Observations      16
Number of Missing Observations       0

Nickel

General Statistics

5% Lilliefors Critical Value       0.22 Data Not Normal at 5% Significance Level
Data Not Normal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.88 Data Not Normal at 5% Significance Level
Lilliefors Test Statistic       0.23 Lilliefors GOF Test

Normal GOF Test
Shapiro Wilk Test Statistic       0.80 Shapiro Wilk GOF Test

SD       3.19 Std. Error of Mean       0.79
Coefficient of Variation       0.43 Skewness       1.88

Gamma GOF Test
A-D Test Statistic       0.60 Anderson-Darling Gamma GOF Test

5% A-D Critical Value       0.74d data appear Gamma Distributed at 5% Significan

   95% Modified-t UCL (Johnson-1978)       8.85

Assuming Normal Distribution
   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL       8.78    95% Adjusted-CLT UCL (Chen-1995)       9.10

Theta hat (MLE)       1 Theta star (bias corrected MLE)       1.22
nu hat (MLE)    236.3 nu star (bias corrected)    193.3

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics
k hat (MLE)       7.38 k star (bias corrected MLE)       6.04

K-S Test Statistic       0.17 Kolmogrov-Smirnoff Gamma GOF Test
5% K-S Critical Value       0.21d data appear Gamma Distributed at 5% Significan

Adjusted Level of Significance      0.033 Adjusted Chi Square Value    158.9

MLE Mean (bias corrected)       7.38 MLE Sd (bias corrected)       3.00
Approximate Chi Square Value (0.05)    162.2
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Lognormal GOF Test
Shapiro Wilk Test Statistic       0.92 Shapiro Wilk Lognormal GOF Test

Assuming Gamma Distribution
roximate Gamma UCL (use when n>=50)       8.80% Adjusted Gamma UCL (use when n<50)       8.98

Maximum of Logged Data       2.80 SD of logged Data       0.36

Lognormal Statistics
Minimum of Logged Data       1.43 Mean of logged Data       1.93

5% Lilliefors Critical Value       0.22Data appear Lognormal at 5% Significance Level
Data appear Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.88Data appear Lognormal at 5% Significance Level
Lilliefors Test Statistic       0.15 Lilliefors Lognormal GOF Test

Nonparametric Distribution Free UCL Statistics
Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

   95% Chebyshev (MVUE) UCL      10.32  97.5% Chebyshev (MVUE) UCL      11.61
   99% Chebyshev (MVUE) UCL      14.15

Assuming Lognormal Distribution
   95% H-UCL       8.84    90% Chebyshev (MVUE) UCL       9.39

   90% Chebyshev(Mean, Sd) UCL       9.78    95% Chebyshev(Mean, Sd) UCL      10.87
 97.5% Chebyshev(Mean, Sd) UCL      12.37    99% Chebyshev(Mean, Sd) UCL      15.33

   95% Hall's Bootstrap UCL      16.51    95% Percentile Bootstrap UCL       8.75
   95% BCA Bootstrap UCL       9.14

   95% CLT UCL       8.70    95% Jackknife UCL       8.78
   95% Standard Bootstrap UCL       8.65    95% Bootstrap-t UCL       9.95

Plutonium-239/240

General Statistics
Total Number of Observations      15 Number of Distinct Observations      15

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
mmendations are based upon the results of the simulation studies summarized in Singh, Singh, and 

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.
For additional insight the user may want to consult a statistician.

Suggested UCL to Use
95% Adjusted Gamma UCL       8.98

Variance Detects 1.0137E Percent Non-Detects      60%
Mean Detects      0.033 SD Detects      0.010

Minimum Detect      0.027 Minimum Non-Detect   -0.001
Maximum Detect      0.052 Maximum Non-Detect      0.023

Number of Detects       6 Number of Non-Detects       9
Number of Distinct Detects       6 Number of Distinct Non-Detects       9

5% Shapiro Wilk Critical Value       0.78Detected Data Not Normal at 5% Significance Leve
Lilliefors Test Statistic       0.37 Lilliefors GOF Test

Normal GOF Test on Detects Only
Shapiro Wilk Test Statistic       0.72 Shapiro Wilk GOF Test

Median Detects      0.028 CV Detects       0.29
Skewness Detects       1.64 Kurtosis Detects       2.03

SD      0.018    95% KM (BCA) UCL      0.024
   95% KM (t) UCL      0.021    95% KM (Percentile Bootstrap) UCL      0.021

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs
Mean      0.012 Standard Error of Mean     0.005

5% Lilliefors Critical Value       0.36Detected Data Not Normal at 5% Significance Leve
Detected Data Not Normal at 5% Significance Level

Gamma GOF Tests on Detected Observations Only
A-D Test Statistic       0.86 Anderson-Darling GOF Test

5% A-D Critical Value       0.69ed Data Not Gamma Distributed at 5% Significanc

97.5% KM Chebyshev UCL      0.044 99% KM Chebyshev UCL      0.063

   95% KM (z) UCL      0.020    95% KM Bootstrap t UCL      0.018
90% KM Chebyshev UCL      0.027 95% KM Chebyshev UCL      0.035

Theta hat (MLE)     0.002 Theta star (bias corrected MLE)     0.004
nu hat (MLE)    189.5 nu star (bias corrected)      96.07

Detected Data Not Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only
k hat (MLE)      15.79 k star (bias corrected MLE)       8.00

K-S Test Statistic       0.39 Kolmogrov-Smirnoff GOF
5% K-S Critical Value       0.33ed Data Not Gamma Distributed at 5% Significanc

Adjusted Level of Significance (β)      0.032
Approximate Chi Square Value (13.91, α)       6.51 Adjusted Chi Square Value (13.91, β)       5.89

Gamma Kaplan-Meier (KM) Statistics
k hat (KM)       0.46 nu hat (KM)      13.91

MLE Mean (bias corrected)      0.033 MLE Sd (bias corrected)      0.011
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Nonparametric Distribution Free UCL Statistics
Data do not follow a Discernible Distribution at 5% Significance Level

Suggested UCL to Use

   95% t UCL (Assumes normality)      0.023
DL/2 is not a recommended method, provided for comparisons and historical reasons

DL/2 Statistics
Mean in Original Scale      0.016 SD in Original Scale      0.015

 Approximate KM-UCL (use when n>=50)      0.026mma Adjusted KM-UCL (use when n<50)      0.029

Silver

General Statistics
Total Number of Observations      16 Number of Distinct Observations      15

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
Recommendations are based upon data size, data distribution, and skewness.

mmendations are based upon the results of the simulation studies summarized in Singh, Maichle, and 
ations results will not cover all Real World data sets; for additional insight the user may want to cons

99% KM (Chebyshev) UCL      0.063
Warning: Recommended UCL exceeds the maximum observation

Variance Detects     0.004 Percent Non-Detects      37.5%
Mean Detects       0.20 SD Detects      0.070

Minimum Detect       0.12 Minimum Non-Detect       0.62
Maximum Detect       0.30 Maximum Non-Detect       2.5

Number of Detects      10 Number of Non-Detects       6
Number of Distinct Detects       9 Number of Distinct Non-Detects       6

Normal GOF Test on Detects Only
Shapiro Wilk Test Statistic       0.85 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.84etected Data appear Normal at 5% Significance Le

Mean of Logged Detects     -1.649 SD of Logged Detects       0.34

Median Detects       0.17 CV Detects       0.34
Skewness Detects       0.51 Kurtosis Detects     -1.658

SD      0.066    95% KM (BCA) UCL       0.24
95% KM (t) UCL       0.24 95% KM (Percentile Bootstrap) UCL       0.24

Detected Data appear Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs
Mean       0.20 Standard Error of Mean      0.022

Lilliefors Test Statistic       0.19 Lilliefors GOF Test
5% Lilliefors Critical Value       0.28etected Data appear Normal at 5% Significance Le

Gamma GOF Tests on Detected Observations Only
A-D Test Statistic       0.62 Anderson-Darling GOF Test

5% A-D Critical Value       0.72d data appear Gamma Distributed at 5% Significan

97.5% KM Chebyshev UCL       0.34 99% KM Chebyshev UCL       0.42

   95% KM (z) UCL       0.23    95% KM Bootstrap t UCL       0.24
90% KM Chebyshev UCL       0.26 95% KM Chebyshev UCL       0.29

Theta hat (MLE)      0.021 Theta star (bias corrected MLE)      0.029
nu hat (MLE)    192 nu star (bias corrected)    135.8

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only
k hat (MLE)       9.60 k star (bias corrected MLE)       6.78

K-S Test Statistic       0.21 Kolmogrov-Smirnoff GOF
5% K-S Critical Value       0.26d data appear Gamma Distributed at 5% Significan

pproximate Chi Square Value (295.44, α)    256.6 Adjusted Chi Square Value (295.44, β)    252.5
 Approximate KM-UCL (use when n>=50)       0.23mma Adjusted KM-UCL (use when n<50)       0.23

Gamma Kaplan-Meier (KM) Statistics
k hat (KM)       9.23 nu hat (KM)    295.4

MLE Mean (bias corrected)       0.20 MLE Sd (bias corrected)      0.077

Maximum       0.30 Median       0.19
SD      0.054 CV       0.27

ma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM e
Minimum       0.12 Mean       0.20

Gamma ROS Statistics using Imputed  Non-Detects
GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1
For such situations, GROS method tends to yield inflated values of UCLs and BTVs

Adjusted Level of Significance (β)      0.033
pproximate Chi Square Value (397.23, α)    352 Adjusted Chi Square Value (397.23, β)    347.2

nu hat (MLE)    487.3 nu star (bias corrected)    397.2
MLE Mean (bias corrected)       0.20 MLE Sd (bias corrected)      0.056

k hat (MLE)      15.23 k star (bias corrected MLE)      12.41
Theta hat (MLE)      0.013 Theta star (bias corrected MLE)      0.016

Lognormal GOF Test on Detected Observations Only

mma Approximate UCL (use when n>=50)       0.22% Gamma Adjusted UCL (use when n<50)       0.22
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Lilliefors Test Statistic       0.20 Lilliefors GOF Test
5% Lilliefors Critical Value       0.28ected Data appear Lognormal at 5% Significance L

Shapiro Wilk Test Statistic       0.87 Shapiro Wilk GOF Test
5% Shapiro Wilk Critical Value       0.84ected Data appear Lognormal at 5% Significance L

   95% BCA Bootstrap UCL       0.22    95% Bootstrap t UCL       0.22
   95% H-UCL (Log ROS)       0.22

SD in Original Scale      0.054 SD in Log Scale       0.26
% t UCL (assumes normality of ROS data)       0.22    95% Percentile Bootstrap UCL       0.22

Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects
Mean in Original Scale       0.19 Mean in Log Scale     -1.649

DL/2 Statistics
DL/2 Normal DL/2 Log-Transformed
Mean in Original Scale       0.30 Mean in Log Scale     -1.36

KM SD (logged)       0.32    95% Critical H Value (KM-Log)       1.88
KM Standard Error of Mean (logged)       0.10

CLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distribute
KM Mean (logged)     -1.649    95% H-UCL (KM -Log)       0.23

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
Recommendations are based upon data size, data distribution, and skewness.

mmendations are based upon the results of the simulation studies summarized in Singh, Maichle, and 
ations results will not cover all Real World data sets; for additional insight the user may want to cons

Suggested UCL to Use
95% KM (t) UCL       0.24 95% KM (Percentile Bootstrap) UCL       0.24

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics
Detected Data appear Normal Distributed at 5% Significance Level

SD in Original Scale       0.26 SD in Log Scale       0.56
   95% t UCL (Assumes normality)       0.42    95% H-Stat UCL       0.40

Minimum       4.81 Mean       7.42
Maximum      20 Median       6.22

Total Number of Observations      15 Number of Distinct Observations      15
Number of Missing Observations       0

Sulfate

General Statistics

5% Lilliefors Critical Value       0.22 Data Not Normal at 5% Significance Level
Data Not Normal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.88 Data Not Normal at 5% Significance Level
Lilliefors Test Statistic       0.30 Lilliefors GOF Test

Normal GOF Test
Shapiro Wilk Test Statistic       0.58 Shapiro Wilk GOF Test

SD       3.68 Std. Error of Mean       0.95
Coefficient of Variation       0.49 Skewness       3.20

Gamma GOF Test
A-D Test Statistic       1.37 Anderson-Darling Gamma GOF Test

5% A-D Critical Value       0.73ata Not Gamma Distributed at 5% Significance Lev

   95% Modified-t UCL (Johnson-1978)       9.23

Assuming Normal Distribution
   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL       9.10    95% Adjusted-CLT UCL (Chen-1995)       9.83

Theta hat (MLE)       1.01 Theta star (bias corrected MLE)       1.25
nu hat (MLE)    220.6 nu star (bias corrected)    177.8

Data Not Gamma Distributed at 5% Significance Level

Gamma Statistics
k hat (MLE)       7.35 k star (bias corrected MLE)       5.92

K-S Test Statistic       0.23 Kolmogrov-Smirnoff Gamma GOF Test
5% K-S Critical Value       0.22ata Not Gamma Distributed at 5% Significance Lev

Lognormal GOF Test
Shapiro Wilk Test Statistic       0.78 Shapiro Wilk Lognormal GOF Test

Assuming Gamma Distribution
oximate Gamma UCL (use when n>=50))       8.92% Adjusted Gamma UCL (use when n<50)       9.13

Adjusted Level of Significance      0.032 Adjusted Chi Square Value    144.6

MLE Mean (bias corrected)       7.42 MLE Sd (bias corrected)       3.05
Approximate Chi Square Value (0.05)    148

5% Lilliefors Critical Value       0.22Data appear Lognormal at 5% Significance Level
Data appear Approximate Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.88 Data Not Lognormal at 5% Significance Level
Lilliefors Test Statistic       0.19 Lilliefors Lognormal GOF Test
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Maximum of Logged Data       2.99 SD of logged Data       0.34

Lognormal Statistics
Minimum of Logged Data       1.57 Mean of logged Data       1.93

Nonparametric Distribution Free UCL Statistics
Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

   95% Chebyshev (MVUE) UCL      10.2  97.5% Chebyshev (MVUE) UCL      11.44
   99% Chebyshev (MVUE) UCL      13.89

Assuming Lognormal Distribution
   95% H-UCL       8.76    90% Chebyshev (MVUE) UCL       9.30

   90% Chebyshev(Mean, Sd) UCL      10.28    95% Chebyshev(Mean, Sd) UCL      11.57
 97.5% Chebyshev(Mean, Sd) UCL      13.36    99% Chebyshev(Mean, Sd) UCL      16.88

   95% Hall's Bootstrap UCL      15.15    95% Percentile Bootstrap UCL       9.09
   95% BCA Bootstrap UCL      10.28

   95% CLT UCL       8.99    95% Jackknife UCL       9.10
   95% Standard Bootstrap UCL       8.94    95% Bootstrap-t UCL      11.76

Thallium

General Statistics
Total Number of Observations      16 Number of Distinct Observations      16

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
mmendations are based upon the results of the simulation studies summarized in Singh, Singh, and 

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.
For additional insight the user may want to consult a statistician.

Suggested UCL to Use
95% Student's-t UCL       9.10 or 95% Modified-t UCL       9.23

Variance Detects     0.004 Percent Non-Detects      18.75
Mean Detects       0.18 SD Detects      0.065

Minimum Detect      0.095 Minimum Non-Detect       0.11
Maximum Detect       0.33 Maximum Non-Detect       2.5

Number of Detects      13 Number of Non-Detects       3
Number of Distinct Detects      13 Number of Distinct Non-Detects       3

Normal GOF Test on Detects Only
Shapiro Wilk Test Statistic       0.93 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.86etected Data appear Normal at 5% Significance Le

Mean of Logged Detects     -1.72 SD of Logged Detects       0.34

Median Detects       0.18 CV Detects       0.34
Skewness Detects       0.90 Kurtosis Detects       0.69

SD      0.065    95% KM (BCA) UCL       0.20
95% KM (t) UCL       0.20 95% KM (Percentile Bootstrap) UCL       0.20

Detected Data appear Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs
Mean       0.17 Standard Error of Mean      0.017

Lilliefors Test Statistic       0.13 Lilliefors GOF Test
5% Lilliefors Critical Value       0.24etected Data appear Normal at 5% Significance Le

Gamma GOF Tests on Detected Observations Only
A-D Test Statistic       0.24 Anderson-Darling GOF Test

5% A-D Critical Value       0.73d data appear Gamma Distributed at 5% Significan

97.5% KM Chebyshev UCL       0.28 99% KM Chebyshev UCL       0.35

   95% KM (z) UCL       0.20    95% KM Bootstrap t UCL       0.21
90% KM Chebyshev UCL       0.23 95% KM Chebyshev UCL       0.25

Theta hat (MLE)      0.019 Theta star (bias corrected MLE)      0.025
nu hat (MLE)    247.2 nu star (bias corrected)    191.5

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only
k hat (MLE)       9.50 k star (bias corrected MLE)       7.36

K-S Test Statistic       0.13 Kolmogrov-Smirnoff GOF
5% K-S Critical Value       0.23d data appear Gamma Distributed at 5% Significan

pproximate Chi Square Value (240.13, α)    205.3 Adjusted Chi Square Value (240.13, β)    201.6
 Approximate KM-UCL (use when n>=50)       0.20mma Adjusted KM-UCL (use when n<50)       0.21

Gamma Kaplan-Meier (KM) Statistics
k hat (KM)       7.50 nu hat (KM)    240.1

MLE Mean (bias corrected)       0.18 MLE Sd (bias corrected)      0.069

Maximum       0.33 Median       0.16

ma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM e
Minimum      0.081 Mean       0.17

Gamma ROS Statistics using Imputed  Non-Detects
GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1
For such situations, GROS method tends to yield inflated values of UCLs and BTVs
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SD      0.066 CV       0.37

Adjusted Level of Significance (β)      0.033
pproximate Chi Square Value (209.39, α)    176.9 Adjusted Chi Square Value (209.39, β)    173.5

nu hat (MLE)    256.1 nu star (bias corrected)    209.4
MLE Mean (bias corrected)       0.17 MLE Sd (bias corrected)      0.069

k hat (MLE)       8.00 k star (bias corrected MLE)       6.54
Theta hat (MLE)      0.022 Theta star (bias corrected MLE)      0.027

Lilliefors Test Statistic       0.13 Lilliefors GOF Test
5% Lilliefors Critical Value       0.24ected Data appear Lognormal at 5% Significance L

Lognormal GOF Test on Detected Observations Only
Shapiro Wilk Test Statistic       0.97 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.86ected Data appear Lognormal at 5% Significance L

mma Approximate UCL (use when n>=50)       0.20% Gamma Adjusted UCL (use when n<50)       0.21

   95% BCA Bootstrap UCL       0.20    95% Bootstrap t UCL       0.21
   95% H-UCL (Log ROS)       0.21

SD in Original Scale      0.064 SD in Log Scale       0.35
% t UCL (assumes normality of ROS data)       0.20    95% Percentile Bootstrap UCL       0.20

Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects
Mean in Original Scale       0.17 Mean in Log Scale     -1.787

DL/2 Statistics
DL/2 Normal DL/2 Log-Transformed
Mean in Original Scale       0.24 Mean in Log Scale     -1.723

KM SD (logged)       0.35    95% Critical H Value (KM-Log)       1.91
KM Standard Error of Mean (logged)      0.096

CLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distribute
KM Mean (logged)     -1.789    95% H-UCL (KM -Log)       0.21

Suggested UCL to Use
95% KM (t) UCL       0.20 95% KM (Percentile Bootstrap) UCL       0.20

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics
Detected Data appear Normal Distributed at 5% Significance Level

SD in Original Scale       0.27 SD in Log Scale       0.69
   95% t UCL (Assumes normality)       0.36    95% H-Stat UCL       0.34

Total Number of Observations      15 Number of Distinct Observations      14
Number of Missing Observations       0

Uranium-234

General Statistics

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
Recommendations are based upon data size, data distribution, and skewness.

mmendations are based upon the results of the simulation studies summarized in Singh, Maichle, and 
ations results will not cover all Real World data sets; for additional insight the user may want to cons

Normal GOF Test
Shapiro Wilk Test Statistic       0.87 Shapiro Wilk GOF Test

SD       0.70 Std. Error of Mean       0.18
Coefficient of Variation       0.43 Skewness       0.59

Minimum       0.77 Mean       1.64
Maximum       2.76 Median       1.37

Assuming Normal Distribution
   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL       1.96    95% Adjusted-CLT UCL (Chen-1995)       1.97

5% Lilliefors Critical Value       0.22 Data Not Normal at 5% Significance Level
Data Not Normal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.88 Data Not Normal at 5% Significance Level
Lilliefors Test Statistic       0.23 Lilliefors GOF Test

K-S Test Statistic       0.2 Kolmogrov-Smirnoff Gamma GOF Test
5% K-S Critical Value       0.22d data appear Gamma Distributed at 5% Significan

Gamma GOF Test
A-D Test Statistic       0.54 Anderson-Darling Gamma GOF Test

5% A-D Critical Value       0.73d data appear Gamma Distributed at 5% Significan

   95% Modified-t UCL (Johnson-1978)       1.96

MLE Mean (bias corrected)       1.64 MLE Sd (bias corrected)       0.74
Approximate Chi Square Value (0.05)    117.7

Theta hat (MLE)       0.27 Theta star (bias corrected MLE)       0.34
nu hat (MLE)    178.9 nu star (bias corrected)    144.5

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics
k hat (MLE)       5.96 k star (bias corrected MLE)       4.81

Adjusted Level of Significance      0.032 Adjusted Chi Square Value    114.7
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5% Shapiro Wilk Critical Value       0.88Data appear Lognormal at 5% Significance Level
Lilliefors Test Statistic       0.17 Lilliefors Lognormal GOF Test

Lognormal GOF Test
Shapiro Wilk Test Statistic       0.92 Shapiro Wilk Lognormal GOF Test

Assuming Gamma Distribution
roximate Gamma UCL (use when n>=50)       2.01% Adjusted Gamma UCL (use when n<50)       2.06

Assuming Lognormal Distribution
   95% H-UCL       2.07    90% Chebyshev (MVUE) UCL       2.19

Maximum of Logged Data       1.01 SD of logged Data       0.43

Lognormal Statistics
Minimum of Logged Data     -0.26 Mean of logged Data       0.40

5% Lilliefors Critical Value       0.22Data appear Lognormal at 5% Significance Level
Data appear Lognormal at 5% Significance Level

   95% CLT UCL       1.94    95% Jackknife UCL       1.96
   95% Standard Bootstrap UCL       1.92    95% Bootstrap-t UCL       1.98

Nonparametric Distribution Free UCL Statistics
Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

   95% Chebyshev (MVUE) UCL       2.45  97.5% Chebyshev (MVUE) UCL       2.80
   99% Chebyshev (MVUE) UCL       3.49

Suggested UCL to Use
95% Adjusted Gamma UCL       2.06

   90% Chebyshev(Mean, Sd) UCL       2.18    95% Chebyshev(Mean, Sd) UCL       2.43
 97.5% Chebyshev(Mean, Sd) UCL       2.77    99% Chebyshev(Mean, Sd) UCL       3.45

   95% Hall's Bootstrap UCL       1.94    95% Percentile Bootstrap UCL       1.93
   95% BCA Bootstrap UCL       1.95

Total Number of Observations      15 Number of Distinct Observations      15
Number of Missing Observations       0

Uranium-238

General Statistics

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
mmendations are based upon the results of the simulation studies summarized in Singh, Singh, and 

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.
For additional insight the user may want to consult a statistician.

Normal GOF Test
Shapiro Wilk Test Statistic       0.92 Shapiro Wilk GOF Test

SD       0.79 Std. Error of Mean       0.20
Coefficient of Variation       0.43 Skewness       0.33

Minimum       0.76 Mean       1.82
Maximum       3.09 Median       1.61

Assuming Normal Distribution
   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL       2.18    95% Adjusted-CLT UCL (Chen-1995)       2.18

5% Lilliefors Critical Value       0.22 Data appear Normal at 5% Significance Level
Data appear Normal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.88 Data appear Normal at 5% Significance Level
Lilliefors Test Statistic       0.14 Lilliefors GOF Test

K-S Test Statistic       0.13 Kolmogrov-Smirnoff Gamma GOF Test
5% K-S Critical Value       0.22d data appear Gamma Distributed at 5% Significan

Gamma GOF Test
A-D Test Statistic       0.3 Anderson-Darling Gamma GOF Test

5% A-D Critical Value       0.73d data appear Gamma Distributed at 5% Significan

   95% Modified-t UCL (Johnson-1978)       2.19

MLE Mean (bias corrected)       1.82 MLE Sd (bias corrected)       0.87
Approximate Chi Square Value (0.05)    104.5

Theta hat (MLE)       0.34 Theta star (bias corrected MLE)       0.42
nu hat (MLE)    160.6 nu star (bias corrected)    129.8

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics
k hat (MLE)       5.35 k star (bias corrected MLE)       4.32

5% Shapiro Wilk Critical Value       0.88Data appear Lognormal at 5% Significance Level

Lognormal GOF Test
Shapiro Wilk Test Statistic       0.94 Shapiro Wilk Lognormal GOF Test

Assuming Gamma Distribution
oximate Gamma UCL (use when n>=50))       2.26% Adjusted Gamma UCL (use when n<50)       2.32

Adjusted Level of Significance      0.032 Adjusted Chi Square Value    101.7
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Lilliefors Test Statistic       0.13 Lilliefors Lognormal GOF Test

Assuming Lognormal Distribution
   95% H-UCL       2.38    90% Chebyshev (MVUE) UCL       2.51

Maximum of Logged Data       1.12 SD of logged Data       0.46

Lognormal Statistics
Minimum of Logged Data     -0.274 Mean of logged Data       0.50

5% Lilliefors Critical Value       0.22Data appear Lognormal at 5% Significance Level
Data appear Lognormal at 5% Significance Level

   95% CLT UCL       2.16    95% Jackknife UCL       2.18
   95% Standard Bootstrap UCL       2.15    95% Bootstrap-t UCL       2.23

Nonparametric Distribution Free UCL Statistics
Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

   95% Chebyshev (MVUE) UCL       2.82  97.5% Chebyshev (MVUE) UCL       3.24
   99% Chebyshev (MVUE) UCL       4.08

Suggested UCL to Use
95% Student's-t UCL       2.18

   90% Chebyshev(Mean, Sd) UCL       2.44    95% Chebyshev(Mean, Sd) UCL       2.72
 97.5% Chebyshev(Mean, Sd) UCL       3.10    99% Chebyshev(Mean, Sd) UCL       3.86

   95% Hall's Bootstrap UCL       2.16    95% Percentile Bootstrap UCL       2.14
   95% BCA Bootstrap UCL       2.18

Total Number of Observations      16 Number of Distinct Observations      16
Number of Missing Observations       0

Vanadium

General Statistics

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
mmendations are based upon the results of the simulation studies summarized in Singh, Singh, and 

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.
For additional insight the user may want to consult a statistician.

Normal GOF Test
Shapiro Wilk Test Statistic       0.83 Shapiro Wilk GOF Test

SD       5.49 Std. Error of Mean       1.37
Coefficient of Variation       0.28 Skewness     -1.324

Minimum       7.32 Mean      19.62
Maximum      25.4 Median      19.8

Assuming Normal Distribution
   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL      22.03    95% Adjusted-CLT UCL (Chen-1995)      21.39

5% Lilliefors Critical Value       0.22 Data appear Normal at 5% Significance Level
Data appear Approximate Normal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.88 Data Not Normal at 5% Significance Level
Lilliefors Test Statistic       0.19 Lilliefors GOF Test

K-S Test Statistic       0.25 Kolmogrov-Smirnoff Gamma GOF Test
5% K-S Critical Value       0.21ata Not Gamma Distributed at 5% Significance Lev

Gamma GOF Test
A-D Test Statistic       1.48 Anderson-Darling Gamma GOF Test

5% A-D Critical Value       0.73ata Not Gamma Distributed at 5% Significance Lev

   95% Modified-t UCL (Johnson-1978)      21.95

MLE Mean (bias corrected)      19.62 MLE Sd (bias corrected)       7.11
Approximate Chi Square Value (0.05)    208.5

Theta hat (MLE)       2.10 Theta star (bias corrected MLE)       2.57
nu hat (MLE)    298.2 nu star (bias corrected)    243.6

Data Not Gamma Distributed at 5% Significance Level

Gamma Statistics
k hat (MLE)       9.31 k star (bias corrected MLE)       7.61

5% Shapiro Wilk Critical Value       0.88 Data Not Lognormal at 5% Significance Level
Lilliefors Test Statistic       0.28 Lilliefors Lognormal GOF Test

Lognormal GOF Test
Shapiro Wilk Test Statistic       0.71 Shapiro Wilk Lognormal GOF Test

Assuming Gamma Distribution
oximate Gamma UCL (use when n>=50))      22.93% Adjusted Gamma UCL (use when n<50)      23.34

Adjusted Level of Significance      0.033 Adjusted Chi Square Value    204.8

Maximum of Logged Data       3.23 SD of logged Data       0.37

Lognormal Statistics
Minimum of Logged Data       1.99 Mean of logged Data       2.92

5% Lilliefors Critical Value       0.22 Data Not Lognormal at 5% Significance Level
Data Not Lognormal at 5% Significance Level
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Assuming Lognormal Distribution
   95% H-UCL      24.13    90% Chebyshev (MVUE) UCL      25.63

   95% CLT UCL      21.88    95% Jackknife UCL      22.03
   95% Standard Bootstrap UCL      21.82    95% Bootstrap-t UCL      21.51

Nonparametric Distribution Free UCL Statistics
Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

   95% Chebyshev (MVUE) UCL      28.24  97.5% Chebyshev (MVUE) UCL      31.86
   99% Chebyshev (MVUE) UCL      38.97

Suggested UCL to Use
95% Student's-t UCL      22.03

   90% Chebyshev(Mean, Sd) UCL      23.74    95% Chebyshev(Mean, Sd) UCL      25.61
 97.5% Chebyshev(Mean, Sd) UCL      28.2    99% Chebyshev(Mean, Sd) UCL      33.3

   95% Hall's Bootstrap UCL      21.46    95% Percentile Bootstrap UCL      21.66
   95% BCA Bootstrap UCL      21.42

Zinc

General Statistics
Total Number of Observations      16 Number of Distinct Observations      15

 highly negatively-skewed data, confidence limits (e.g., Chen, Johnson, Lognormal, and Gamma) ma
reliable.  Chen's and Johnson's methods provide adjustments for positvely skewed data sets.

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
mmendations are based upon the results of the simulation studies summarized in Singh, Singh, and 

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.
For additional insight the user may want to consult a statistician.

Coefficient of Variation       0.45 Skewness       2.11

Maximum      88.1 Median      31.35
SD      16.64 Std. Error of Mean       4.15

Number of Missing Observations       0
Minimum      19.5 Mean      36.9

Data Not Normal at 5% Significance Level

Assuming Normal Distribution
   95% Normal UCL    95% UCLs (Adjusted for Skewness)

Lilliefors Test Statistic       0.24 Lilliefors GOF Test
5% Lilliefors Critical Value       0.22 Data Not Normal at 5% Significance Level

Normal GOF Test
Shapiro Wilk Test Statistic       0.79 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.88 Data Not Normal at 5% Significance Level

5% A-D Critical Value       0.74d data appear Gamma Distributed at 5% Significan
K-S Test Statistic       0.22 Kolmogrov-Smirnoff Gamma GOF Test

Gamma GOF Test
A-D Test Statistic       0.59 Anderson-Darling Gamma GOF Test

   95% Student's-t UCL      44.19    95% Adjusted-CLT UCL (Chen-1995)      46.09
   95% Modified-t UCL (Johnson-1978)      44.56

Theta hat (MLE)       5.25 Theta star (bias corrected MLE)       6.42
nu hat (MLE)    224.6 nu star (bias corrected)    183.8

Gamma Statistics
k hat (MLE)       7.02 k star (bias corrected MLE)       5.74

5% K-S Critical Value       0.21ata Not Gamma Distributed at 5% Significance Lev
Detected data follow Appr. Gamma Distribution at 5% Significance Level

Assuming Gamma Distribution
roximate Gamma UCL (use when n>=50)      44.2% Adjusted Gamma UCL (use when n<50)      45.13

Adjusted Level of Significance      0.033 Adjusted Chi Square Value    150.3

MLE Mean (bias corrected)      36.9 MLE Sd (bias corrected)      15.39
Approximate Chi Square Value (0.05)    153.5

Lognormal Statistics
Minimum of Logged Data       2.97 Mean of logged Data       3.53

5% Lilliefors Critical Value       0.22Data appear Lognormal at 5% Significance Level
Data appear Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.88Data appear Lognormal at 5% Significance Level
Lilliefors Test Statistic       0.20 Lilliefors Lognormal GOF Test

Lognormal GOF Test
Shapiro Wilk Test Statistic       0.93 Shapiro Wilk Lognormal GOF Test

   95% Chebyshev (MVUE) UCL      51.81  97.5% Chebyshev (MVUE) UCL      58.38

Assuming Lognormal Distribution
   95% H-UCL      44.33    90% Chebyshev (MVUE) UCL      47.07

Maximum of Logged Data       4.47 SD of logged Data       0.37
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   99% Chebyshev (MVUE) UCL      71.29

   95% Hall's Bootstrap UCL      73.08    95% Percentile Bootstrap UCL      43.67
   95% BCA Bootstrap UCL      46.37

   95% CLT UCL      43.74    95% Jackknife UCL      44.19
   95% Standard Bootstrap UCL      43.55    95% Bootstrap-t UCL      48.65

Nonparametric Distribution Free UCL Statistics
Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
mmendations are based upon the results of the simulation studies summarized in Singh, Singh, and 

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.
For additional insight the user may want to consult a statistician.

Suggested UCL to Use
95% Adjusted Gamma UCL      45.13

   90% Chebyshev(Mean, Sd) UCL      49.38    95% Chebyshev(Mean, Sd) UCL      55.03
 97.5% Chebyshev(Mean, Sd) UCL      62.87    99% Chebyshev(Mean, Sd) UCL      78.28
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SD in Original Scale 9.8154E SD in Log Scale       0.19
% t UCL (assumes normality of ROS data)     0.004    95% Percentile Bootstrap UCL     0.004

Lognormal GOF Test on Detected Observations Only
Shapiro Wilk Test Statistic       0.93 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.76ected Data appear Lognormal at 5% Significance L
Lilliefors Test Statistic       0.20 Lilliefors GOF Test

5% Lilliefors Critical Value       0.39ected Data appear Lognormal at 5% Significance L
Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects
Mean in Original Scale     0.003 Mean in Log Scale     -5.557

   371.7 Adjusted Chi Square Value (418.08, β)    368.7

nu hat (MLE)    473.6 nu star (bias corrected)    418.1
MLE Mean (bias corrected)     0.008 MLE Sd (bias corrected)

mma Approximate UCL (use when n>=50)      0.010% Gamma Adjusted UCL (use when n<50)      0.010

Adjusted Level of Significance (β)      0.039
pproximate Chi Square Value (418.08, α)

Maximum      0.01 Median      0.01
SD     0.002 CV       0.26

    0.003

k hat (MLE)       9.47 k star (bias corrected MLE)       8.36
Theta hat (MLE) 9.4430E Theta star (bias corrected MLE)     0.001

pproximate Chi Square Value (500.30, α)    449.4 Adjusted Chi Square Value (500.30, β)    446.2
 Approximate KM-UCL (use when n>=50)     0.004mma Adjusted KM-UCL (use when n<50)     0.004

ma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM e
Minimum     0.002 Mean     0.008

Gamma ROS Statistics using Imputed  Non-Detects
GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1
For such situations, GROS method tends to yield inflated values of UCLs and BTVs

Theta hat (MLE) 6.9855E Theta star (bias corrected MLE)     0.001
nu hat (MLE)      67.57 nu star (bias corrected)      28.36

Gamma Kaplan-Meier (KM) Statistics
k hat (KM)      10.01 nu hat (KM)    500.3

MLE Mean (bias corrected)     0.004 MLE Sd (bias corrected)     0.002

Gamma GOF Tests on Detected Observations Only
A-D Test Statistic       0.29 Anderson-Darling GOF Test

5% A-D Critical Value       0.68d data appear Gamma Distributed at 5% Significan
K-S Test Statistic       0.23 Kolmogrov-Smirnoff GOF

5% K-S Critical Value       0.35d data appear Gamma Distributed at 5% Significan
Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only
k hat (MLE)       6.75 k star (bias corrected MLE)       2.83

    0.005 95% KM Chebyshev UCL     0.006

SD     0.001    95% KM (BCA) UCL     0.005
95% KM (t) UCL     0.005 95% KM (Percentile Bootstrap) UCL

97.5% KM Chebyshev UCL     0.007 99% KM Chebyshev UCL     0.009

   95% KM (z) UCL     0.004    95% KM Bootstrap t UCL     0.005
90% KM Chebyshev UCL

Normal GOF Test on Detects Only
Shapiro Wilk Test Statistic       0.89 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.76etected Data appear Normal at 5% Significance Le
Lilliefors Test Statistic       0.20 Lilliefors GOF Test

5% Lilliefors Critical Value       0.39etected Data appear Normal at 5% Significance Le

    0.005

Detected Data appear Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs
Mean     0.004 Standard Error of Mean 5.7003E

      1.11 Kurtosis Detects       1.02

Variance Detects 4.4982E Percent Non-Detects      80%
Mean Detects     0.004 SD Detects

Mean of Logged Detects     -5.432 SD of Logged Detects       0.43

Median Detects     0.004 CV Detects       0.44
Skewness Detects

Number of Detects       5 Number of Non-Detects      20
Number of Distinct Detects       5 Number of Distinct Non-Detects      18

    0.002

Minimum Detect     0.002 Minimum Non-Detect     0.005
Maximum Detect     0.008 Maximum Non-Detect     0.007

UCL Statistics for Data Sets with Non-Detects

User Selected Options
e/Time of Computation   2/5/2015 10:02:38 AM

From File   ProUCLinput_11-006(b)_0-5.xls
Full Precision   OFF

Confidence Coefficient   95%

General Statistics
Total Number of Observations      25 Number of Distinct Observations      23

 f Bootstrap Operations   2000

Acetone
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 18545

Assuming Lognormal Distribution
   95% H-UCL  11504    90% Chebyshev (MVUE) UCL  12277

   95% Chebyshev (MVUE) UCL  13502  97.5% Chebyshev (MVUE) UCL  15204
   99% Chebyshev (MVUE) UCL

5% Lilliefors Critical Value       0.17Data appear Lognormal at 5% Significance Level
Data appear Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.92Data appear Lognormal at 5% Significance Level
Lilliefors Test Statistic       0.15

Maximum of Logged Data       9.84 SD of logged Data       0.46

Lognormal Statistics
Minimum of Logged Data       7.96 Mean of logged Data       9.06

Approximate Chi Square Value (0.05)    221.4

Assuming Gamma Distribution
oximate Gamma UCL (use when n>=50))  11017% Adjusted Gamma UCL (use when n<50)  11128

Adjusted Level of Significance      0.039 Adjusted Chi Square Value    219.2

Lilliefors Lognormal GOF Test

Lognormal GOF Test
Shapiro Wilk Test Statistic       0.94 Shapiro Wilk Lognormal GOF Test

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics
k hat (MLE)       5.57 k star (bias corrected MLE)       4.95

Theta hat (MLE)   1700 Theta star (bias corrected MLE)   1912
nu hat (MLE)    289.7 nu star (bias corrected)    257.6

MLE Mean (bias corrected)   9470 MLE Sd (bias corrected)   4255

Assuming Normal Distribution
   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL  10759

Gamma GOF Test
A-D Test Statistic       0.37 Anderson-Darling Gamma GOF Test

5% A-D Critical Value       0.74d data appear Gamma Distributed at 5% Significan
K-S Test Statistic       0.12 Kolmogrov-Smirnoff Gamma GOF Test

5% K-S Critical Value       0.17d data appear Gamma Distributed at 5% Significan

5% Shapiro Wilk Critical Value       0.92 Data appear Normal at 5% Significance Level
Lilliefors Test Statistic       0.10 Lilliefors GOF Test

   95% Adjusted-CLT UCL (Chen-1995)  10763

5% Lilliefors Critical Value       0.17 Data appear Normal at 5% Significance Level
Data appear Normal at 5% Significance Level

   95% Modified-t UCL (Johnson-1978)  10767

      0.40 Skewness       0.32

Minimum   2870 Mean   9470
Maximum  18800 Median

Normal GOF Test
Shapiro Wilk Test Statistic       0.97 Shapiro Wilk GOF Test

SD   3847 Std. Error of Mean    754.4
Coefficient of Variation

Aluminum

General Statistics

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
Recommendations are based upon data size, data distribution, and skewness.

mmendations are based upon the results of the simulation studies summarized in Singh, Maichle, and 
ations results will not cover all Real World data sets; for additional insight the user may want to cons

  9855

Total Number of Observations      26 Number of Distinct Observations      23
Number of Missing Observations       0

Mean in Original Scale     0.003 Mean in Log Scale     -5.696
SD in Original Scale     0.001 SD in Log Scale       0.24

   95% t UCL (Assumes normality)     0.003    95% H-Stat UCL     0.003

Suggested UCL to Use
95% KM (t) UCL     0.005 95% KM (Percentile Bootstrap) UCL     0.005

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics
Detected Data appear Normal Distributed at 5% Significance Level

CLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distribute
KM Mean (logged)     -5.554    95% H-UCL (KM -Log)     0.004

KM SD (logged)       0.29    95% Critical H Value (KM-Log)       1.81
KM Standard Error of Mean (logged)       0.14

DL/2 Statistics
DL/2 Normal DL/2 Log-Transformed

   95% BCA Bootstrap UCL     0.004    95% Bootstrap t UCL     0.004
   95% H-UCL (Log ROS)     0.004
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Lognormal GOF Test on Detected Observations Only

  2317 Adjusted Chi Square Value (N/A, β)   2310

nu hat (MLE)   2747 nu star (bias corrected)   2431
MLE Mean (bias corrected)       0.75 MLE Sd (bias corrected)

mma Approximate UCL (use when n>=50)       0.79% Gamma Adjusted UCL (use when n<50)       0.79

Adjusted Level of Significance (β)      0.039
Approximate Chi Square Value (N/A, α)

Maximum       1.16 Median       0.74
SD       0.11 CV       0.15

      0.11

k hat (MLE)      52.82 k star (bias corrected MLE)      46.75
Theta hat (MLE)      0.014 Theta star (bias corrected MLE)      0.016

Approximate Chi Square Value (N/A, α)   1107 Adjusted Chi Square Value (N/A, β)   1102
 Approximate KM-UCL (use when n>=50)       0.81mma Adjusted KM-UCL (use when n<50)       0.81

ma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM e
Minimum       0.60 Mean       0.75

Gamma ROS Statistics using Imputed  Non-Detects
GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1
For such situations, GROS method tends to yield inflated values of UCLs and BTVs

Theta hat (MLE)      0.039 Theta star (bias corrected MLE)      0.062
nu hat (MLE)    329.1 nu star (bias corrected)    207

Gamma Kaplan-Meier (KM) Statistics
k hat (KM)      22.81 nu hat (KM)   1186

MLE Mean (bias corrected)       0.80 MLE Sd (bias corrected)       0.22

Gamma GOF Tests on Detected Observations Only
A-D Test Statistic       0.47 Anderson-Darling GOF Test

5% A-D Critical Value       0.71d data appear Gamma Distributed at 5% Significan
K-S Test Statistic       0.27 Kolmogrov-Smirnoff GOF

5% K-S Critical Value       0.29d data appear Gamma Distributed at 5% Significan
Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only
k hat (MLE)      20.57 k star (bias corrected MLE)      12.94

      0.91 95% KM Chebyshev UCL       0.98

SD       0.15    95% KM (BCA) UCL       0.83
95% KM (t) UCL       0.84 95% KM (Percentile Bootstrap) UCL

97.5% KM Chebyshev UCL       1.07 99% KM Chebyshev UCL       1.26

   95% KM (z) UCL       0.84    95% KM Bootstrap t UCL       0.87
90% KM Chebyshev UCL

Normal GOF Test on Detects Only
Shapiro Wilk Test Statistic       0.88 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.81etected Data appear Normal at 5% Significance Le
Lilliefors Test Statistic       0.25 Lilliefors GOF Test

5% Lilliefors Critical Value       0.31etected Data appear Normal at 5% Significance Le

      0.84

Detected Data appear Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs
Mean       0.75 Standard Error of Mean      0.050

      0.81 Kurtosis Detects     -0.33

Variance Detects      0.038 Percent Non-Detects      69.23
Mean Detects       0.80 SD Detects

Mean of Logged Detects     -0.24 SD of Logged Detects       0.23

Median Detects       0.76 CV Detects       0.24
Skewness Detects

Number of Detects       8 Number of Non-Detects      18
Number of Distinct Detects       8 Number of Distinct Non-Detects      17

      0.19

Minimum Detect       0.60 Minimum Non-Detect       0.66
Maximum Detect       1.16 Maximum Non-Detect      13

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
mmendations are based upon the results of the simulation studies summarized in Singh, Singh, and 

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.
For additional insight the user may want to consult a statistician.

Suggested UCL to Use
95% Student's-t UCL  10759

Antimony

General Statistics
Total Number of Observations      26 Number of Distinct Observations      24

   95% CLT UCL  10711    95% Jackknife UCL  10759
   95% Standard Bootstrap UCL  10686    95% Bootstrap-t UCL  10875

   95% Hall's Bootstrap UCL  10924    95% Percentile Bootstrap UCL  10652
   95% BCA Bootstrap UCL  10645

   90% Chebyshev(Mean, Sd) UCL  11734    95% Chebyshev(Mean, Sd) UCL  12759
 97.5% Chebyshev(Mean, Sd) UCL  14181    99% Chebyshev(Mean, Sd) UCL  16976

Nonparametric Distribution Free UCL Statistics
Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs
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5% Lilliefors Critical Value       0.17Data appear Lognormal at 5% Significance Level
Data appear Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.92Data appear Lognormal at 5% Significance Level
Lilliefors Test Statistic       0.15

Approximate Chi Square Value (0.05)    243.1

Assuming Gamma Distribution
oximate Gamma UCL (use when n>=50))       2.43% Adjusted Gamma UCL (use when n<50)       2.45

Adjusted Level of Significance      0.039 Adjusted Chi Square Value    240.7

Lilliefors Lognormal GOF Test

Lognormal GOF Test
Shapiro Wilk Test Statistic       0.92 Shapiro Wilk Lognormal GOF Test

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics
k hat (MLE)       6.07 k star (bias corrected MLE)       5.40

Theta hat (MLE)       0.34 Theta star (bias corrected MLE)       0.39
nu hat (MLE)    316 nu star (bias corrected)    280.9

MLE Mean (bias corrected)       2.10 MLE Sd (bias corrected)       0.90

Assuming Normal Distribution
   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL       2.38

Gamma GOF Test
A-D Test Statistic       0.36 Anderson-Darling Gamma GOF Test

5% A-D Critical Value       0.74d data appear Gamma Distributed at 5% Significan
K-S Test Statistic       0.12 Kolmogrov-Smirnoff Gamma GOF Test

5% K-S Critical Value       0.17d data appear Gamma Distributed at 5% Significan

5% Shapiro Wilk Critical Value       0.92 Data appear Normal at 5% Significance Level
Lilliefors Test Statistic       0.15 Lilliefors GOF Test

   95% Adjusted-CLT UCL (Chen-1995)       2.40

5% Lilliefors Critical Value       0.17 Data appear Normal at 5% Significance Level
Data appear Normal at 5% Significance Level

   95% Modified-t UCL (Johnson-1978)       2.39

      0.39 Skewness       0.67

Minimum       0.47 Mean       2.10
Maximum       4.02 Median

Normal GOF Test
Shapiro Wilk Test Statistic       0.94 Shapiro Wilk GOF Test

SD       0.83 Std. Error of Mean       0.16
Coefficient of Variation

Arsenic

General Statistics

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
Recommendations are based upon data size, data distribution, and skewness.

mmendations are based upon the results of the simulation studies summarized in Singh, Maichle, and 
ations results will not cover all Real World data sets; for additional insight the user may want to cons

      1.97

Total Number of Observations      26 Number of Distinct Observations      24
Number of Missing Observations       0

Mean in Original Scale       0.87 Mean in Log Scale     -0.373
SD in Original Scale       1.16 SD in Log Scale       0.52

   95% t UCL (Assumes normality)       1.26    95% H-Stat UCL       0.97

Suggested UCL to Use
95% KM (t) UCL       0.84 95% KM (Percentile Bootstrap) UCL       0.84

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics
Detected Data appear Normal Distributed at 5% Significance Level

CLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distribute
KM Mean (logged)     -0.296    95% H-UCL (KM -Log)       0.81

KM SD (logged)       0.19    95% Critical H Value (KM-Log)       1.75
KM Standard Error of Mean (logged)      0.064

DL/2 Statistics
DL/2 Normal DL/2 Log-Transformed

SD in Original Scale       0.11 SD in Log Scale       0.13
% t UCL (assumes normality of ROS data)       0.78    95% Percentile Bootstrap UCL       0.78

   95% BCA Bootstrap UCL       0.8    95% Bootstrap t UCL       0.81
   95% H-UCL (Log ROS)       0.78

Shapiro Wilk Test Statistic       0.9 Shapiro Wilk GOF Test
5% Shapiro Wilk Critical Value       0.81ected Data appear Lognormal at 5% Significance L

Lilliefors Test Statistic       0.25 Lilliefors GOF Test
5% Lilliefors Critical Value       0.31ected Data appear Lognormal at 5% Significance L

Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects
Mean in Original Scale       0.75 Mean in Log Scale     -0.296
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Lognormal Statistics
Minimum of Logged Data       3.21 Mean of logged Data       4.66

Assuming Lognormal Distribution
   95% H-UCL    168.7    90% Chebyshev (MVUE) UCL    179.3

Lilliefors Lognormal GOF Test

Lognormal GOF Test
Shapiro Wilk Test Statistic       0.86 Shapiro Wilk Lognormal GOF Test

5% Lilliefors Critical Value       0.17 Data Not Lognormal at 5% Significance Level
Data Not Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.92 Data Not Lognormal at 5% Significance Level
Lilliefors Test Statistic       0.21

Maximum of Logged Data       5.41 SD of logged Data       0.63

nu hat (MLE)    176.7 nu star (bias corrected)    157.7
MLE Mean (bias corrected)    123.8 MLE Sd (bias corrected)      71.11

Approximate Chi Square Value (0.05)    129.6

Assuming Gamma Distribution
oximate Gamma UCL (use when n>=50))    150.6% Adjusted Gamma UCL (use when n<50)    152.6

Adjusted Level of Significance      0.039 Adjusted Chi Square Value    127.9

K-S Test Statistic       0.18 Kolmogrov-Smirnoff Gamma GOF Test
5% K-S Critical Value       0.17ata Not Gamma Distributed at 5% Significance Lev

Data Not Gamma Distributed at 5% Significance Level

Gamma Statistics
k hat (MLE)       3.39 k star (bias corrected MLE)       3.03

Theta hat (MLE)      36.43 Theta star (bias corrected MLE)      40.84

   95% Modified-t UCL (Johnson-1978)    143.2

Assuming Normal Distribution
   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL    143.3

Gamma GOF Test
A-D Test Statistic       1.04 Anderson-Darling Gamma GOF Test

5% A-D Critical Value       0.74ata Not Gamma Distributed at 5% Significance Lev

Normal GOF Test
Shapiro Wilk Test Statistic       0.95 Shapiro Wilk GOF Test

SD      58.11 Std. Error of Mean      11.4
Coefficient of Variation

5% Shapiro Wilk Critical Value       0.92 Data appear Normal at 5% Significance Level
Lilliefors Test Statistic       0.11 Lilliefors GOF Test

   95% Adjusted-CLT UCL (Chen-1995)    142.1

5% Lilliefors Critical Value       0.17 Data appear Normal at 5% Significance Level
Data appear Normal at 5% Significance Level

   129

Total Number of Observations      26 Number of Distinct Observations      25
Number of Missing Observations       0

      0.46 Skewness     -0.205

Minimum      24.9 Mean    123.8
Maximum    225 Median

 97.5% Chebyshev(Mean, Sd) UCL       3.13    99% Chebyshev(Mean, Sd) UCL       3.74

Suggested UCL to Use
95% Student's-t UCL       2.38

Barium

General Statistics

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
mmendations are based upon the results of the simulation studies summarized in Singh, Singh, and 

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.
For additional insight the user may want to consult a statistician.

   95% CLT UCL       2.37    95% Jackknife UCL       2.38
   95% Standard Bootstrap UCL       2.37    95% Bootstrap-t UCL       2.43

   95% Hall's Bootstrap UCL       2.43    95% Percentile Bootstrap UCL       2.38
   95% BCA Bootstrap UCL       2.41

   90% Chebyshev(Mean, Sd) UCL       2.6    95% Chebyshev(Mean, Sd) UCL       2.82

      4.04

Assuming Lognormal Distribution
   95% H-UCL       2.53    90% Chebyshev (MVUE) UCL       2.70

Nonparametric Distribution Free UCL Statistics
Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

   95% Chebyshev (MVUE) UCL       2.96  97.5% Chebyshev (MVUE) UCL       3.32
   99% Chebyshev (MVUE) UCL

Maximum of Logged Data       1.39 SD of logged Data       0.44

Lognormal Statistics
Minimum of Logged Data     -0.738 Mean of logged Data       0.66
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   95% Chebyshev (MVUE) UCL       1.20  97.5% Chebyshev (MVUE) UCL       1.34
   99% Chebyshev (MVUE) UCL

Lognormal Statistics
Minimum of Logged Data     -1.094 Mean of logged Data     -0.196

      1.60

Assuming Lognormal Distribution
   95% H-UCL       1.03    90% Chebyshev (MVUE) UCL       1.10

Nonparametric Distribution Free UCL Statistics

Lilliefors Lognormal GOF Test

Lognormal GOF Test
Shapiro Wilk Test Statistic       0.94 Shapiro Wilk Lognormal GOF Test

5% Lilliefors Critical Value       0.17Data appear Lognormal at 5% Significance Level
Data appear Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.92Data appear Lognormal at 5% Significance Level
Lilliefors Test Statistic       0.16

Maximum of Logged Data       0.54 SD of logged Data       0.40

MLE Mean (bias corrected)       0.88 MLE Sd (bias corrected)       0.35
Approximate Chi Square Value (0.05)    276.4

Assuming Gamma Distribution
oximate Gamma UCL (use when n>=50))       1.01% Adjusted Gamma UCL (use when n<50)       1.02

Adjusted Level of Significance      0.039 Adjusted Chi Square Value    273.9

k hat (MLE)       6.85 k star (bias corrected MLE)       6.08

5% K-S Critical Value       0.17d data appear Gamma Distributed at 5% Significan
Detected data appear Gamma Distributed at 5% Significance Level

Theta hat (MLE)       0.12 Theta star (bias corrected MLE)       0.14
nu hat (MLE)    356.4 nu star (bias corrected)    316.6

Gamma GOF Test
A-D Test Statistic       0.58 Anderson-Darling Gamma GOF Test

   95% Student's-t UCL       1.00    95% Adjusted-CLT UCL (Chen-1995)       1.00

5% A-D Critical Value       0.74d data appear Gamma Distributed at 5% Significan
K-S Test Statistic       0.13 Kolmogrov-Smirnoff Gamma GOF Test

Gamma Statistics

Normal GOF Test
Shapiro Wilk Test Statistic       0.92 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.92 Data appear Normal at 5% Significance Level
Lilliefors Test Statistic       0.11 Lilliefors GOF Test

5% Lilliefors Critical Value       0.17 Data appear Normal at 5% Significance Level

   95% Modified-t UCL (Johnson-1978)       1.00

Data appear Normal at 5% Significance Level

Assuming Normal Distribution
   95% Normal UCL    95% UCLs (Adjusted for Skewness)

      0.34 Std. Error of Mean      0.067

Number of Missing Observations       0
Minimum       0.33 Mean

Coefficient of Variation       0.38 Skewness       0.72

Maximum       1.72 Median       0.89
SD

 highly negatively-skewed data, confidence limits (e.g., Chen, Johnson, Lognormal, and Gamma) ma
reliable.  Chen's and Johnson's methods provide adjustments for positvely skewed data sets.

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
mmendations are based upon the results of the simulation studies summarized in Singh, Singh, and 

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.
For additional insight the user may want to consult a statistician.

      0.88

Beryllium

General Statistics
Total Number of Observations      26 Number of Distinct Observations      26

   95% BCA Bootstrap UCL    141.1
   90% Chebyshev(Mean, Sd) UCL    158    95% Chebyshev(Mean, Sd) UCL    173.5

 97.5% Chebyshev(Mean, Sd) UCL    195    99% Chebyshev(Mean, Sd) UCL    237.2

Suggested UCL to Use
95% Student's-t UCL    143.3

Nonparametric Distribution Free UCLs

   95% Chebyshev (MVUE) UCL    202.3  97.5% Chebyshev (MVUE) UCL    234.2
   99% Chebyshev (MVUE) UCL

   95% CLT UCL    142.6    95% Jackknife UCL    143.3
   95% Standard Bootstrap UCL    142.1    95% Bootstrap-t UCL    142.5

   95% Hall's Bootstrap UCL    142.3    95% Percentile Bootstrap UCL    141.6

   297

Nonparametric Distribution Free UCL Statistics
Data appear to follow a Discernible Distribution at 5% Significance Level



499
500
501
502
503
504
505
506
507
508
509
510
511
512
513
514
515
516
517
518
519
520
521
522
523
524
525
526
527
528
529
530
531
532
533
534
535
536
537
538
539
540
541
542
543
544
545
546
547
548
549
550
551
552
553
554
555
556
557
558
559
560
561
562
563
564
565
566
567
568
569
570
571
572
573
574
575
576
577
578
579
580
581

A B C D E F G H I J K L

mma Approximate UCL (use when n>=50)       0.25% Gamma Adjusted UCL (use when n<50)       0.26

Adjusted Level of Significance (β)      0.039
pproximate Chi Square Value (109.04, α)

Lognormal GOF Test on Detected Observations Only
Shapiro Wilk Test Statistic       0.88 Shapiro Wilk GOF Test

SD       0.23 CV       1.17

      0.14

k hat (MLE)       2.34 k star (bias corrected MLE)       2.09
Theta hat (MLE)      0.086 Theta star (bias corrected MLE)      0.096

     85.93 Adjusted Chi Square Value (109.04, β)      84.58

nu hat (MLE)    121.8 nu star (bias corrected)    109
MLE Mean (bias corrected)       0.20 MLE Sd (bias corrected)

 Approximate KM-UCL (use when n>=50)       0.33mma Adjusted KM-UCL (use when n<50)       0.34

ma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM e
Minimum      0.061 Mean       0.20

Gamma ROS Statistics using Imputed  Non-Detects
GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1
For such situations, GROS method tends to yield inflated values of UCLs and BTVs

Maximum       1.33 Median       0.15

nu hat (MLE)      15.64 nu star (bias corrected)       9.15

Gamma Kaplan-Meier (KM) Statistics
k hat (KM)       0.95 nu hat (KM)      49.69

MLE Mean (bias corrected)       0.39 MLE Sd (bias corrected)       0.45

Approximate Chi Square Value (49.69, α)      34.51 Adjusted Chi Square Value (49.69, β)      33.67

K-S Test Statistic       0.24 Kolmogrov-Smirnoff GOF
5% K-S Critical Value       0.33d data appear Gamma Distributed at 5% Significan

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only
k hat (MLE)       1.30 k star (bias corrected MLE)       0.76

Theta hat (MLE)       0.30 Theta star (bias corrected MLE)       0.52

97.5% KM Chebyshev UCL       0.61 99% KM Chebyshev UCL       0.84

   95% KM (z) UCL       0.33    95% KM Bootstrap t UCL       0.43
90% KM Chebyshev UCL

Gamma GOF Tests on Detected Observations Only
A-D Test Statistic       0.56 Anderson-Darling GOF Test

5% A-D Critical Value       0.71d data appear Gamma Distributed at 5% Significan

Lilliefors Test Statistic       0.35 Lilliefors GOF Test
5% Lilliefors Critical Value       0.36etected Data appear Normal at 5% Significance Le

      0.34

Detected Data appear Approximate Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs
Mean       0.23 Standard Error of Mean      0.062

      0.41 95% KM Chebyshev UCL       0.50

SD       0.23    95% KM (BCA) UCL       0.36
95% KM (t) UCL       0.33 95% KM (Percentile Bootstrap) UCL

Mean of Logged Detects     -1.353 SD of Logged Detects       0.94

Median Detects       0.22 CV Detects       1.18
Skewness Detects

Normal GOF Test on Detects Only
Shapiro Wilk Test Statistic       0.68 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.78Detected Data Not Normal at 5% Significance Leve

Number of Distinct Detects       6 Number of Distinct Non-Detects      19

      0.46

Minimum Detect       0.11 Minimum Non-Detect       0.36
Maximum Detect       1.33 Maximum Non-Detect       0.84

      2.18 Kurtosis Detects       4.93

Variance Detects       0.22 Percent Non-Detects      76.92
Mean Detects       0.39 SD Detects

For additional insight the user may want to consult a statistician.

Suggested UCL to Use
95% Student's-t UCL       1.00

Bis(2-ethylhexyl)phthalate

General Statistics
Total Number of Observations      26 Number of Distinct Observations      24

Number of Detects       6 Number of Non-Detects      20

   95% BCA Bootstrap UCL       1.00
   90% Chebyshev(Mean, Sd) UCL       1.08    95% Chebyshev(Mean, Sd) UCL       1.17

 97.5% Chebyshev(Mean, Sd) UCL       1.30    99% Chebyshev(Mean, Sd) UCL       1.55

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
mmendations are based upon the results of the simulation studies summarized in Singh, Singh, and 

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

Nonparametric Distribution Free UCLs
   95% CLT UCL       0.99    95% Jackknife UCL       1.00

   95% Standard Bootstrap UCL       0.99    95% Bootstrap-t UCL       1.01
   95% Hall's Bootstrap UCL       1.02    95% Percentile Bootstrap UCL       0.99

Data appear to follow a Discernible Distribution at 5% Significance Level
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pproximate Chi Square Value (667.83, α)    608.9 Adjusted Chi Square Value (667.83, β)    605.2
 Approximate KM-UCL (use when n>=50)       0.23mma Adjusted KM-UCL (use when n<50)       0.23

Gamma ROS Statistics using Imputed  Non-Detects

Theta hat (MLE)      0.016 Theta star (bias corrected MLE)      0.019
nu hat (MLE)    486.7 nu star (bias corrected)    411.2

Gamma Kaplan-Meier (KM) Statistics
k hat (KM)      12.84 nu hat (KM)    667.8

MLE Mean (bias corrected)       0.21 MLE Sd (bias corrected)      0.064

Gamma GOF Tests on Detected Observations Only
A-D Test Statistic       0.27 Anderson-Darling GOF Test

5% A-D Critical Value       0.74d data appear Gamma Distributed at 5% Significan
K-S Test Statistic       0.10 Kolmogrov-Smirnoff GOF

5% K-S Critical Value       0.19d data appear Gamma Distributed at 5% Significan
Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only
k hat (MLE)      12.81 k star (bias corrected MLE)      10.82

      0.25 95% KM Chebyshev UCL       0.27

SD      0.059    95% KM (BCA) UCL       0.23
95% KM (t) UCL       0.23 95% KM (Percentile Bootstrap) UCL

97.5% KM Chebyshev UCL       0.3 99% KM Chebyshev UCL       0.35

   95% KM (z) UCL       0.23    95% KM Bootstrap t UCL       0.23
90% KM Chebyshev UCL

Normal GOF Test on Detects Only
Shapiro Wilk Test Statistic       0.95 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.90etected Data appear Normal at 5% Significance Le
Lilliefors Test Statistic       0.11 Lilliefors GOF Test

5% Lilliefors Critical Value       0.20etected Data appear Normal at 5% Significance Le

      0.23

Detected Data appear Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs
Mean       0.21 Standard Error of Mean      0.014

      0.65 Kurtosis Detects       1.53

Variance Detects     0.003 Percent Non-Detects      26.92
Mean Detects       0.21 SD Detects

Mean of Logged Detects     -1.586 SD of Logged Detects       0.29

Median Detects       0.20 CV Detects       0.28
Skewness Detects

Cadmium

General Statistics
Total Number of Observations      26 Number of Distinct Observations      25

Number of Detects      19 Number of Non-Detects       7
Number of Distinct Detects      18 Number of Distinct Non-Detects       7

     0.061

Minimum Detect       0.11 Minimum Non-Detect       0.54
Maximum Detect       0.37 Maximum Non-Detect       0.76

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics
Detected Data appear Approximate Normal Distributed at 5% Significance Level

SD in Original Scale       0.22 SD in Log Scale       0.46
   95% t UCL (Assumes normality)

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
Recommendations are based upon data size, data distribution, and skewness.

mmendations are based upon the results of the simulation studies summarized in Singh, Maichle, and 
ations results will not cover all Real World data sets; for additional insight the user may want to cons

Suggested UCL to Use
95% KM (t) UCL       0.33 95% KM (Percentile Bootstrap) UCL       0.34

    -1.492

KM SD (logged)       0.59    95% Critical H Value (KM-Log)       2.04
KM Standard Error of Mean (logged)       0.21

      0.33    95% H-Stat UCL       0.29

DL/2 Statistics
DL/2 Normal DL/2 Log-Transformed
Mean in Original Scale       0.26 Mean in Log Scale

% t UCL (assumes normality of ROS data)       0.3    95% Percentile Bootstrap UCL       0.30
   95% BCA Bootstrap UCL       0.35    95% Bootstrap t UCL       0.63

   95% H-UCL (Log ROS)       0.24

CLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distribute
KM Mean (logged)     -1.697    95% H-UCL (KM -Log)       0.27

Lilliefors Test Statistic       0.20 Lilliefors GOF Test
5% Lilliefors Critical Value       0.36ected Data appear Lognormal at 5% Significance L

Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects
Mean in Original Scale       0.22 Mean in Log Scale     -1.684

SD in Original Scale       0.23 SD in Log Scale       0.47

5% Shapiro Wilk Critical Value       0.78ected Data appear Lognormal at 5% Significance L
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Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics

Assuming Normal Distribution
   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL   2536

Gamma GOF Test
A-D Test Statistic       0.26 Anderson-Darling Gamma GOF Test

5% A-D Critical Value       0.74d data appear Gamma Distributed at 5% Significan
K-S Test Statistic       0.10 Kolmogrov-Smirnoff Gamma GOF Test

5% K-S Critical Value       0.17d data appear Gamma Distributed at 5% Significan

5% Shapiro Wilk Critical Value       0.92 Data appear Normal at 5% Significance Level
Lilliefors Test Statistic      0.082 Lilliefors GOF Test

   95% Adjusted-CLT UCL (Chen-1995)   2542

5% Lilliefors Critical Value       0.17 Data appear Normal at 5% Significance Level
Data appear Normal at 5% Significance Level

   95% Modified-t UCL (Johnson-1978)   2539

      0.42 Skewness       0.45

Minimum    788 Mean   2223
Maximum   4520 Median

Normal GOF Test
Shapiro Wilk Test Statistic       0.96 Shapiro Wilk GOF Test

SD    933.7 Std. Error of Mean    183.1
Coefficient of Variation

Calcium

General Statistics

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
Recommendations are based upon data size, data distribution, and skewness.

mmendations are based upon the results of the simulation studies summarized in Singh, Maichle, and 
ations results will not cover all Real World data sets; for additional insight the user may want to cons

  2145

Total Number of Observations      26 Number of Distinct Observations      26
Number of Missing Observations       0

Mean in Original Scale       0.24 Mean in Log Scale     -1.469
SD in Original Scale      0.072 SD in Log Scale       0.32

   95% t UCL (Assumes normality)       0.26    95% H-Stat UCL       0.27

Suggested UCL to Use
95% KM (t) UCL       0.23 95% KM (Percentile Bootstrap) UCL       0.23

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics
Detected Data appear Normal Distributed at 5% Significance Level

CLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distribute
KM Mean (logged)     -1.586    95% H-UCL (KM -Log)       0.23

KM SD (logged)       0.28    95% Critical H Value (KM-Log)       1.80
KM Standard Error of Mean (logged)      0.067

DL/2 Statistics
DL/2 Normal DL/2 Log-Transformed

SD in Original Scale      0.051 SD in Log Scale       0.24
% t UCL (assumes normality of ROS data)       0.22    95% Percentile Bootstrap UCL       0.22

   95% BCA Bootstrap UCL       0.23    95% Bootstrap t UCL       0.22
   95% H-UCL (Log ROS)       0.23

Lognormal GOF Test on Detected Observations Only
Shapiro Wilk Test Statistic       0.96 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.90ected Data appear Lognormal at 5% Significance L
Lilliefors Test Statistic       0.12 Lilliefors GOF Test

5% Lilliefors Critical Value       0.20ected Data appear Lognormal at 5% Significance L
Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects
Mean in Original Scale       0.21 Mean in Log Scale     -1.586

   738.8 Adjusted Chi Square Value (803.56, β)    734.7

nu hat (MLE)    906.9 nu star (bias corrected)    803.6
MLE Mean (bias corrected)       0.21 MLE Sd (bias corrected)

mma Approximate UCL (use when n>=50)       0.23% Gamma Adjusted UCL (use when n<50)       0.23

Adjusted Level of Significance (β)      0.039
pproximate Chi Square Value (803.56, α)

Maximum       0.37 Median       0.20
SD      0.051 CV       0.24

     0.053

k hat (MLE)      17.44 k star (bias corrected MLE)      15.45
Theta hat (MLE)      0.012 Theta star (bias corrected MLE)      0.013

ma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM e
Minimum       0.11 Mean       0.21

GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs
GROS may not be used when kstar of detected data is small such as < 0.1

For such situations, GROS method tends to yield inflated values of UCLs and BTVs
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nu hat (MLE)    219.4 nu star (bias corrected)    195.4
MLE Mean (bias corrected)       9.75 MLE Sd (bias corrected)       5.03

Approximate Chi Square Value (0.05)    164.1
Adjusted Level of Significance      0.039 Adjusted Chi Square Value    162.2

K-S Test Statistic       0.20 Kolmogrov-Smirnoff Gamma GOF Test
5% K-S Critical Value       0.17ata Not Gamma Distributed at 5% Significance Lev

Data Not Gamma Distributed at 5% Significance Level

Gamma Statistics
k hat (MLE)       4.22 k star (bias corrected MLE)       3.75

Theta hat (MLE)       2.31 Theta star (bias corrected MLE)       2.59

   95% Modified-t UCL (Johnson-1978)      11.91

Assuming Normal Distribution
   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL      11.78

Gamma GOF Test
A-D Test Statistic       1.5 Anderson-Darling Gamma GOF Test

5% A-D Critical Value       0.74ata Not Gamma Distributed at 5% Significance Lev

Normal GOF Test
Shapiro Wilk Test Statistic       0.63 Shapiro Wilk GOF Test

SD       6.05 Std. Error of Mean       1.18
Coefficient of Variation

5% Shapiro Wilk Critical Value       0.92 Data Not Normal at 5% Significance Level
Lilliefors Test Statistic       0.28 Lilliefors GOF Test

   95% Adjusted-CLT UCL (Chen-1995)      12.54

5% Lilliefors Critical Value       0.17 Data Not Normal at 5% Significance Level
Data Not Normal at 5% Significance Level

      9.01

Total Number of Observations      26 Number of Distinct Observations      26
Number of Missing Observations       0

      0.62 Skewness       3.36

Minimum       2.46 Mean       9.75
Maximum      35.8 Median

 97.5% Chebyshev(Mean, Sd) UCL   3367    99% Chebyshev(Mean, Sd) UCL   4045

Suggested UCL to Use
95% Student's-t UCL   2536

Chromium

General Statistics

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
mmendations are based upon the results of the simulation studies summarized in Singh, Singh, and 

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.
For additional insight the user may want to consult a statistician.

   95% CLT UCL   2524    95% Jackknife UCL   2536
   95% Standard Bootstrap UCL   2519    95% Bootstrap-t UCL   2569

   95% Hall's Bootstrap UCL   2562    95% Percentile Bootstrap UCL   2521
   95% BCA Bootstrap UCL   2515

   90% Chebyshev(Mean, Sd) UCL   2773    95% Chebyshev(Mean, Sd) UCL   3021

  4309

Assuming Lognormal Distribution
   95% H-UCL   2683    90% Chebyshev (MVUE) UCL   2863

Nonparametric Distribution Free UCL Statistics
Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

   95% Chebyshev (MVUE) UCL   3146  97.5% Chebyshev (MVUE) UCL   3538
   99% Chebyshev (MVUE) UCL

5% Lilliefors Critical Value       0.17Data appear Lognormal at 5% Significance Level
Data appear Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.92Data appear Lognormal at 5% Significance Level
Lilliefors Test Statistic       0.13

Maximum of Logged Data       8.41 SD of logged Data       0.45

Lognormal Statistics
Minimum of Logged Data       6.66 Mean of logged Data       7.61

Approximate Chi Square Value (0.05)    218.8

Assuming Gamma Distribution
oximate Gamma UCL (use when n>=50))   2588% Adjusted Gamma UCL (use when n<50)   2615

Adjusted Level of Significance      0.039 Adjusted Chi Square Value    216.6

Lilliefors Lognormal GOF Test

Lognormal GOF Test
Shapiro Wilk Test Statistic       0.95 Shapiro Wilk Lognormal GOF Test

k hat (MLE)       5.51 k star (bias corrected MLE)       4.89
Theta hat (MLE)    403.5 Theta star (bias corrected MLE)    453.8

nu hat (MLE)    286.5 nu star (bias corrected)    254.8
MLE Mean (bias corrected)   2223 MLE Sd (bias corrected)   1004
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5% Shapiro Wilk Critical Value       0.92 Data Not Lognormal at 5% Significance Level
Lilliefors Test Statistic       0.21

Approximate Chi Square Value (0.05)    226.4

Assuming Gamma Distribution
oximate Gamma UCL (use when n>=50))       4.13% Adjusted Gamma UCL (use when n<50)       4.17

Adjusted Level of Significance      0.039 Adjusted Chi Square Value    224.1

Lilliefors Lognormal GOF Test

Lognormal GOF Test
Shapiro Wilk Test Statistic       0.91 Shapiro Wilk Lognormal GOF Test

Detected data follow Appr. Gamma Distribution at 5% Significance Level

Gamma Statistics
k hat (MLE)       5.68 k star (bias corrected MLE)       5.05

Theta hat (MLE)       0.62 Theta star (bias corrected MLE)       0.70
nu hat (MLE)    295.7 nu star (bias corrected)    262.9

MLE Mean (bias corrected)       3.55 MLE Sd (bias corrected)       1.58

Assuming Normal Distribution
   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL       4.03

Gamma GOF Test
A-D Test Statistic       0.61 Anderson-Darling Gamma GOF Test

5% A-D Critical Value       0.74d data appear Gamma Distributed at 5% Significan
K-S Test Statistic       0.18 Kolmogrov-Smirnoff Gamma GOF Test

5% K-S Critical Value       0.17ata Not Gamma Distributed at 5% Significance Lev

5% Shapiro Wilk Critical Value       0.92 Data appear Normal at 5% Significance Level
Lilliefors Test Statistic       0.12 Lilliefors GOF Test

   95% Adjusted-CLT UCL (Chen-1995)       4.01

5% Lilliefors Critical Value       0.17 Data appear Normal at 5% Significance Level
Data appear Normal at 5% Significance Level

   95% Modified-t UCL (Johnson-1978)       4.03

      0.39 Skewness      0.069

Minimum       1.28 Mean       3.55
Maximum       6.51 Median

Normal GOF Test
Shapiro Wilk Test Statistic       0.95 Shapiro Wilk GOF Test

SD       1.41 Std. Error of Mean       0.27
Coefficient of Variation

Cobalt

General Statistics

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
mmendations are based upon the results of the simulation studies summarized in Singh, Singh, and 

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.
For additional insight the user may want to consult a statistician.

      3.27

Total Number of Observations      26 Number of Distinct Observations      24
Number of Missing Observations       0

   95% BCA Bootstrap UCL      12.98
   90% Chebyshev(Mean, Sd) UCL      13.31    95% Chebyshev(Mean, Sd) UCL      14.93

 97.5% Chebyshev(Mean, Sd) UCL      17.16    99% Chebyshev(Mean, Sd) UCL      21.56

Suggested UCL to Use
95% Student's-t UCL      11.78 or 95% Modified-t UCL      11.91

Nonparametric Distribution Free UCLs

   95% Chebyshev (MVUE) UCL      13.92  97.5% Chebyshev (MVUE) UCL      15.75
   99% Chebyshev (MVUE) UCL

   95% CLT UCL      11.71    95% Jackknife UCL      11.78
   95% Standard Bootstrap UCL      11.65    95% Bootstrap-t UCL      13.58

   95% Hall's Bootstrap UCL      21.52    95% Percentile Bootstrap UCL      11.76

Lognormal Statistics
Minimum of Logged Data       0.9 Mean of logged Data       2.15

     19.35

Assuming Lognormal Distribution
   95% H-UCL      11.8    90% Chebyshev (MVUE) UCL      12.6

Nonparametric Distribution Free UCL Statistics
Data do not follow a Discernible Distribution (0.05)

Lilliefors Lognormal GOF Test

Lognormal GOF Test
Shapiro Wilk Test Statistic       0.88 Shapiro Wilk Lognormal GOF Test

5% Lilliefors Critical Value       0.17 Data Not Lognormal at 5% Significance Level
Data Not Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.92 Data Not Lognormal at 5% Significance Level
Lilliefors Test Statistic       0.20

Maximum of Logged Data       3.57 SD of logged Data       0.49

Assuming Gamma Distribution
oximate Gamma UCL (use when n>=50))      11.62% Adjusted Gamma UCL (use when n<50)      11.75
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Lognormal Statistics
Minimum of Logged Data       1.37 Mean of logged Data       2.22

Lilliefors Lognormal GOF Test

Lognormal GOF Test
Shapiro Wilk Test Statistic       0.88 Shapiro Wilk Lognormal GOF Test

5% Lilliefors Critical Value       0.17Data appear Lognormal at 5% Significance Level
Data appear Approximate Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.92 Data Not Lognormal at 5% Significance Level
Lilliefors Test Statistic       0.16

Maximum of Logged Data       3.83 SD of logged Data       0.46

nu hat (MLE)    204.7 nu star (bias corrected)    182.4
MLE Mean (bias corrected)      10.52 MLE Sd (bias corrected)       5.61

Approximate Chi Square Value (0.05)    152.1

Assuming Gamma Distribution
oximate Gamma UCL (use when n>=50))      12.61% Adjusted Gamma UCL (use when n<50)      12.76

Adjusted Level of Significance      0.039 Adjusted Chi Square Value    150.3

K-S Test Statistic       0.20 Kolmogrov-Smirnoff Gamma GOF Test
5% K-S Critical Value       0.17ata Not Gamma Distributed at 5% Significance Lev

Data Not Gamma Distributed at 5% Significance Level

Gamma Statistics
k hat (MLE)       3.93 k star (bias corrected MLE)       3.50

Theta hat (MLE)       2.67 Theta star (bias corrected MLE)       2.99

   95% Modified-t UCL (Johnson-1978)      13.33

Assuming Normal Distribution
   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL      13.12

Gamma GOF Test
A-D Test Statistic       1.40 Anderson-Darling Gamma GOF Test

5% A-D Critical Value       0.74ata Not Gamma Distributed at 5% Significance Lev

Normal GOF Test
Shapiro Wilk Test Statistic       0.52 Shapiro Wilk GOF Test

SD       7.78 Std. Error of Mean       1.52
Coefficient of Variation

5% Shapiro Wilk Critical Value       0.92 Data Not Normal at 5% Significance Level
Lilliefors Test Statistic       0.31 Lilliefors GOF Test

   95% Adjusted-CLT UCL (Chen-1995)      14.35

5% Lilliefors Critical Value       0.17 Data Not Normal at 5% Significance Level
Data Not Normal at 5% Significance Level

      9.17

Total Number of Observations      26 Number of Distinct Observations      24
Number of Missing Observations       0

      0.74 Skewness       4.12

Minimum       3.95 Mean      10.52
Maximum      46.3 Median

 97.5% Chebyshev(Mean, Sd) UCL       5.28    99% Chebyshev(Mean, Sd) UCL       6.31

Suggested UCL to Use
95% Student's-t UCL       4.03

Copper

General Statistics

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
mmendations are based upon the results of the simulation studies summarized in Singh, Singh, and 

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.
For additional insight the user may want to consult a statistician.

   95% CLT UCL       4.01    95% Jackknife UCL       4.03
   95% Standard Bootstrap UCL       4.01    95% Bootstrap-t UCL       4.00

   95% Hall's Bootstrap UCL       3.99    95% Percentile Bootstrap UCL       4
   95% BCA Bootstrap UCL       3.99

   90% Chebyshev(Mean, Sd) UCL       4.38    95% Chebyshev(Mean, Sd) UCL       4.76

      6.92

Assuming Lognormal Distribution
   95% H-UCL       4.31    90% Chebyshev (MVUE) UCL       4.6

Nonparametric Distribution Free UCL Statistics
Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

   95% Chebyshev (MVUE) UCL       5.05  97.5% Chebyshev (MVUE) UCL       5.68
   99% Chebyshev (MVUE) UCL

5% Lilliefors Critical Value       0.17 Data Not Lognormal at 5% Significance Level
Data Not Lognormal at 5% Significance Level

Maximum of Logged Data       1.87 SD of logged Data       0.45

Lognormal Statistics
Minimum of Logged Data       0.24 Mean of logged Data       1.17
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      3.96

Assuming Lognormal Distribution
   95% H-UCL       2.55    90% Chebyshev (MVUE) UCL       2.72

Nonparametric Distribution Free UCL Statistics
Data appear to follow a Discernible Distribution at 5% Significance Level

   95% Chebyshev (MVUE) UCL       2.96  97.5% Chebyshev (MVUE) UCL       3.30
   99% Chebyshev (MVUE) UCL

5% Lilliefors Critical Value       0.17Data appear Lognormal at 5% Significance Level
Data appear Approximate Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.91 Data Not Lognormal at 5% Significance Level
Lilliefors Test Statistic       0.11

Maximum of Logged Data       2.02 SD of logged Data       0.39

Lognormal Statistics
Minimum of Logged Data       0.16 Mean of logged Data       0.70

Approximate Chi Square Value (0.05)    212.2

Assuming Gamma Distribution
roximate Gamma UCL (use when n>=50)       2.6% Adjusted Gamma UCL (use when n<50)       2.62

Adjusted Level of Significance      0.039 Adjusted Chi Square Value    210

Lilliefors Lognormal GOF Test

Lognormal GOF Test
Shapiro Wilk Test Statistic       0.89 Shapiro Wilk Lognormal GOF Test

Detected data follow Appr. Gamma Distribution at 5% Significance Level

Gamma Statistics
k hat (MLE)       5.59 k star (bias corrected MLE)       4.95

Theta hat (MLE)       0.39 Theta star (bias corrected MLE)       0.45
nu hat (MLE)    279.9 nu star (bias corrected)    247.7

MLE Mean (bias corrected)       2.22 MLE Sd (bias corrected)       1.00

Assuming Normal Distribution
   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL       2.66

Gamma GOF Test
A-D Test Statistic       1.05 Anderson-Darling Gamma GOF Test

5% A-D Critical Value       0.74ata Not Gamma Distributed at 5% Significance Lev
K-S Test Statistic       0.14 Kolmogrov-Smirnoff Gamma GOF Test

5% K-S Critical Value       0.17d data appear Gamma Distributed at 5% Significan

5% Shapiro Wilk Critical Value       0.91 Data Not Normal at 5% Significance Level
Lilliefors Test Statistic       0.21 Lilliefors GOF Test

   95% Adjusted-CLT UCL (Chen-1995)       2.83

5% Lilliefors Critical Value       0.17 Data Not Normal at 5% Significance Level
Data Not Normal at 5% Significance Level

   95% Modified-t UCL (Johnson-1978)       2.69

      0.56 Skewness       3.43

Minimum       1.18 Mean       2.22
Maximum       7.61 Median

Normal GOF Test
Shapiro Wilk Test Statistic       0.63 Shapiro Wilk GOF Test

SD       1.26 Std. Error of Mean       0.25
Coefficient of Variation

Fluoride

General Statistics

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
mmendations are based upon the results of the simulation studies summarized in Singh, Singh, and 

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.
For additional insight the user may want to consult a statistician.

      2.01

Total Number of Observations      25 Number of Distinct Observations      24
Number of Missing Observations       0

   95% BCA Bootstrap UCL      14.75
   90% Chebyshev(Mean, Sd) UCL      15.1    95% Chebyshev(Mean, Sd) UCL      17.17

 97.5% Chebyshev(Mean, Sd) UCL      20.05    99% Chebyshev(Mean, Sd) UCL      25.7

Suggested UCL to Use
95% Student's-t UCL      13.12 or 95% Modified-t UCL      13.33

Nonparametric Distribution Free UCLs

   95% Chebyshev (MVUE) UCL      14.46  97.5% Chebyshev (MVUE) UCL      16.3
   99% Chebyshev (MVUE) UCL

   95% CLT UCL      13.03    95% Jackknife UCL      13.12
   95% Standard Bootstrap UCL      12.94    95% Bootstrap-t UCL      16.38

   95% Hall's Bootstrap UCL      23.48    95% Percentile Bootstrap UCL      13.36

     19.9

Assuming Lognormal Distribution
   95% H-UCL      12.31    90% Chebyshev (MVUE) UCL      13.14

Nonparametric Distribution Free UCL Statistics
Data appear to follow a Discernible Distribution at 5% Significance Level
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Lognormal GOF Test on Detected Observations Only
Shapiro Wilk Test Statistic       0.87 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.88etected Data Not Lognormal at 5% Significance Le

      5.11 Adjusted Chi Square Value (11.83, β)       4.82

nu hat (MLE)      11.87 nu star (bias corrected)      11.83
MLE Mean (bias corrected)       3.9 MLE Sd (bias corrected)

mma Approximate UCL (use when n>=50)       9.01% Gamma Adjusted UCL (use when n<50)       9.56

Adjusted Level of Significance (β)      0.039
Approximate Chi Square Value (11.83, α)

Maximum      63.3 Median       0.28
SD      12.88 CV       3.30

      8.17

k hat (MLE)       0.22 k star (bias corrected MLE)       0.22
Theta hat (MLE)      17.09 Theta star (bias corrected MLE)      17.14

Approximate Chi Square Value (5.37, α)       1.32 Adjusted Chi Square Value (5.37, β)       1.20
 Approximate KM-UCL (use when n>=50)      16.36mma Adjusted KM-UCL (use when n<50)      18.09

ma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM e
Minimum      0.01 Mean       3.9

Gamma ROS Statistics using Imputed  Non-Detects
GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1
For such situations, GROS method tends to yield inflated values of UCLs and BTVs

Theta hat (MLE)      16.91 Theta star (bias corrected MLE)      18.55
nu hat (MLE)      11.98 nu star (bias corrected)      10.92

Gamma Kaplan-Meier (KM) Statistics
k hat (KM)       0.10 nu hat (KM)       5.37

MLE Mean (bias corrected)       6.75 MLE Sd (bias corrected)      11.19

Gamma GOF Tests on Detected Observations Only
A-D Test Statistic       1.75 Anderson-Darling GOF Test

5% A-D Critical Value       0.81ed Data Not Gamma Distributed at 5% Significanc
K-S Test Statistic       0.29 Kolmogrov-Smirnoff GOF

5% K-S Critical Value       0.23ed Data Not Gamma Distributed at 5% Significanc
Detected Data Not Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only
k hat (MLE)       0.39 k star (bias corrected MLE)       0.36

     11.71 95% KM Chebyshev UCL      15.18

SD      12.59    95% KM (BCA) UCL       8.70
   95% KM (t) UCL       8.41    95% KM (Percentile Bootstrap) UCL

97.5% KM Chebyshev UCL      20 99% KM Chebyshev UCL      29.47

   95% KM (z) UCL       8.25    95% KM Bootstrap t UCL      49.54
90% KM Chebyshev UCL

Normal GOF Test on Detects Only
Shapiro Wilk Test Statistic       0.44 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.88Detected Data Not Normal at 5% Significance Leve
Lilliefors Test Statistic       0.44 Lilliefors GOF Test

5% Lilliefors Critical Value       0.22Detected Data Not Normal at 5% Significance Leve

      8.70

Detected Data Not Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs
Mean       4.04 Standard Error of Mean       2.55

      3.28 Kurtosis Detects      11.12

Variance Detects    275.7 Percent Non-Detects      42.31
Mean Detects       6.75 SD Detects

Mean of Logged Detects       0.26 SD of Logged Detects       1.65

Median Detects       0.87 CV Detects       2.45
Skewness Detects

Number of Detects      15 Number of Non-Detects      11
Number of Distinct Detects      15 Number of Distinct Non-Detects       2

     16.6

Minimum Detect       0.23 Minimum Non-Detect       0.5
Maximum Detect      63.3 Maximum Non-Detect       2.2

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
mmendations are based upon the results of the simulation studies summarized in Singh, Singh, and 

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.
For additional insight the user may want to consult a statistician.

Suggested UCL to Use
95% Adjusted Gamma UCL       2.62

HMX

General Statistics
Total Number of Observations      26 Number of Distinct Observations      17

   95% CLT UCL       2.64    95% Jackknife UCL       2.66
   95% Standard Bootstrap UCL       2.64    95% Bootstrap-t UCL       3.05

   95% Hall's Bootstrap UCL       4.40    95% Percentile Bootstrap UCL       2.67
   95% BCA Bootstrap UCL       2.91

   90% Chebyshev(Mean, Sd) UCL       2.98    95% Chebyshev(Mean, Sd) UCL       3.33
 97.5% Chebyshev(Mean, Sd) UCL       3.80    99% Chebyshev(Mean, Sd) UCL       4.74

Nonparametric Distribution Free UCLs
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5% Lilliefors Critical Value       0.17Data appear Lognormal at 5% Significance Level
Data appear Approximate Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.92 Data Not Lognormal at 5% Significance Level
Lilliefors Test Statistic       0.14

Lognormal Statistics

Approximate Chi Square Value (0.05)    671.3

Assuming Gamma Distribution
roximate Gamma UCL (use when n>=50)  14212% Adjusted Gamma UCL (use when n<50)  14295

Adjusted Level of Significance      0.039 Adjusted Chi Square Value    667.4

Lilliefors Lognormal GOF Test

Lognormal GOF Test
Shapiro Wilk Test Statistic       0.92 Shapiro Wilk Lognormal GOF Test

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics
k hat (MLE)      15.91 k star (bias corrected MLE)      14.1

Theta hat (MLE)    818.1 Theta star (bias corrected MLE)    923.1
nu hat (MLE)    827.2 nu star (bias corrected)    733.1

MLE Mean (bias corrected)  13014 MLE Sd (bias corrected)   3466

Assuming Normal Distribution
   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL  14129

Gamma GOF Test
A-D Test Statistic       0.73 Anderson-Darling Gamma GOF Test

5% A-D Critical Value       0.74d data appear Gamma Distributed at 5% Significan
K-S Test Statistic       0.15 Kolmogrov-Smirnoff Gamma GOF Test

5% K-S Critical Value       0.17d data appear Gamma Distributed at 5% Significan

5% Shapiro Wilk Critical Value       0.92 Data Not Normal at 5% Significance Level
Lilliefors Test Statistic       0.18 Lilliefors GOF Test

   95% Adjusted-CLT UCL (Chen-1995)  14209

5% Lilliefors Critical Value       0.17 Data Not Normal at 5% Significance Level
Data Not Normal at 5% Significance Level

   95% Modified-t UCL (Johnson-1978)  14148

      0.25 Skewness       0.89

Minimum   5570 Mean  13014
Maximum  23000 Median

Normal GOF Test
Shapiro Wilk Test Statistic       0.91 Shapiro Wilk GOF Test

SD   3328 Std. Error of Mean    652.7
Coefficient of Variation

Iron

General Statistics

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
Recommendations are based upon data size, data distribution, and skewness.

mmendations are based upon the results of the simulation studies summarized in Singh, Maichle, and 
ations results will not cover all Real World data sets; for additional insight the user may want to cons

 13100

Total Number of Observations      26 Number of Distinct Observations      23
Number of Missing Observations       0

Mean in Original Scale       4.03 Mean in Log Scale     -0.378
SD in Original Scale      12.84 SD in Log Scale       1.47

   95% t UCL (Assumes normality)       8.33    95% H-Stat UCL       5.23

Suggested UCL to Use
99% KM (Chebyshev) UCL      29.47

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics
Detected Data appear Approximate Lognormal Distributed at 5% Significance Level

CLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distribute
KM Mean (logged)     -0.309    95% H-UCL (KM -Log)       4.58

KM SD (logged)       1.39    95% Critical H Value (KM-Log)       3.06
KM Standard Error of Mean (logged)       0.29

DL/2 Statistics
DL/2 Normal DL/2 Log-Transformed

SD in Original Scale      12.83 SD in Log Scale       1.54
% t UCL (assumes normality of ROS data)       8.36    95% Percentile Bootstrap UCL       8.42

   95% BCA Bootstrap UCL      11.47    95% Bootstrap t UCL      51.75
   95% H-UCL (Log ROS)       6.36

Lilliefors Test Statistic       0.17 Lilliefors GOF Test
5% Lilliefors Critical Value       0.22ected Data appear Lognormal at 5% Significance L

Detected Data appear Approximate Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects
Mean in Original Scale       4.06 Mean in Log Scale     -0.363
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   95% Chebyshev (MVUE) UCL      14.88  97.5% Chebyshev (MVUE) UCL      16.75
   99% Chebyshev (MVUE) UCL

Lognormal Statistics
Minimum of Logged Data       1.12 Mean of logged Data       2.25

     20.44

Assuming Lognormal Distribution
   95% H-UCL      12.67    90% Chebyshev (MVUE) UCL      13.52

Lilliefors Lognormal GOF Test

Lognormal GOF Test
Shapiro Wilk Test Statistic       0.91 Shapiro Wilk Lognormal GOF Test

5% Lilliefors Critical Value       0.17 Data Not Lognormal at 5% Significance Level
Data Not Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.92 Data Not Lognormal at 5% Significance Level
Lilliefors Test Statistic       0.19

Maximum of Logged Data       3.04 SD of logged Data       0.46

nu hat (MLE)    294 nu star (bias corrected)    261.5
MLE Mean (bias corrected)      10.41 MLE Sd (bias corrected)       4.64

Approximate Chi Square Value (0.05)    225

Assuming Gamma Distribution
oximate Gamma UCL (use when n>=50))      12.09% Adjusted Gamma UCL (use when n<50)      12.21

Adjusted Level of Significance      0.039 Adjusted Chi Square Value    222.8

K-S Test Statistic       0.16 Kolmogrov-Smirnoff Gamma GOF Test
5% K-S Critical Value       0.17d data appear Gamma Distributed at 5% Significan

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics
k hat (MLE)       5.65 k star (bias corrected MLE)       5.02

Theta hat (MLE)       1.84 Theta star (bias corrected MLE)       2.07

   95% Modified-t UCL (Johnson-1978)      11.81

Assuming Normal Distribution
   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL      11.8

Gamma GOF Test
A-D Test Statistic       0.65 Anderson-Darling Gamma GOF Test

5% A-D Critical Value       0.74d data appear Gamma Distributed at 5% Significan

Normal GOF Test
Shapiro Wilk Test Statistic       0.96 Shapiro Wilk GOF Test

SD       4.14 Std. Error of Mean       0.81
Coefficient of Variation

5% Shapiro Wilk Critical Value       0.92 Data appear Normal at 5% Significance Level
Lilliefors Test Statistic       0.11 Lilliefors GOF Test

   95% Adjusted-CLT UCL (Chen-1995)      11.81

5% Lilliefors Critical Value       0.17 Data appear Normal at 5% Significance Level
Data appear Normal at 5% Significance Level

     10.35

Total Number of Observations      26 Number of Distinct Observations      25
Number of Missing Observations       0

      0.39 Skewness       0.35

Minimum       3.07 Mean      10.41
Maximum      21 Median

 97.5% Chebyshev(Mean, Sd) UCL  17090    99% Chebyshev(Mean, Sd) UCL  19508

Suggested UCL to Use
95% Adjusted Gamma UCL  14295

Lead

General Statistics

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
mmendations are based upon the results of the simulation studies summarized in Singh, Singh, and 

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.
For additional insight the user may want to consult a statistician.

   95% CLT UCL  14087    95% Jackknife UCL  14129
   95% Standard Bootstrap UCL  14061    95% Bootstrap-t UCL  14329

   95% Hall's Bootstrap UCL  14657    95% Percentile Bootstrap UCL  14088
   95% BCA Bootstrap UCL  14224

   90% Chebyshev(Mean, Sd) UCL  14972    95% Chebyshev(Mean, Sd) UCL  15859

 19789

Assuming Lognormal Distribution
   95% H-UCL  14338    90% Chebyshev (MVUE) UCL  15069

Nonparametric Distribution Free UCL Statistics
Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

   95% Chebyshev (MVUE) UCL  15992  97.5% Chebyshev (MVUE) UCL  17273
   99% Chebyshev (MVUE) UCL

Maximum of Logged Data      10.04 SD of logged Data       0.26
Minimum of Logged Data       8.62 Mean of logged Data       9.44
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   95% CLT UCL   1886    95% Jackknife UCL   1893
   95% Standard Bootstrap UCL   1885    95% Bootstrap-t UCL   1913

  3040

Assuming Lognormal Distribution
   95% H-UCL   1975    90% Chebyshev (MVUE) UCL   2101

Nonparametric Distribution Free UCL Statistics
Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

   95% Chebyshev (MVUE) UCL   2285  97.5% Chebyshev (MVUE) UCL   2540
   99% Chebyshev (MVUE) UCL

5% Lilliefors Critical Value       0.17Data appear Lognormal at 5% Significance Level
Data appear Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.92Data appear Lognormal at 5% Significance Level
Lilliefors Test Statistic       0.15

Maximum of Logged Data       8.03 SD of logged Data       0.39

Lognormal Statistics
Minimum of Logged Data       6.45 Mean of logged Data       7.36

Approximate Chi Square Value (0.05)    295.5

Assuming Gamma Distribution
oximate Gamma UCL (use when n>=50))   1924% Adjusted Gamma UCL (use when n<50)   1941

Adjusted Level of Significance      0.039 Adjusted Chi Square Value    293

Lilliefors Lognormal GOF Test

Lognormal GOF Test
Shapiro Wilk Test Statistic       0.96 Shapiro Wilk Lognormal GOF Test

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics
k hat (MLE)       7.29 k star (bias corrected MLE)       6.48

Theta hat (MLE)    231.2 Theta star (bias corrected MLE)    260.3
nu hat (MLE)    379.5 nu star (bias corrected)    337.1

MLE Mean (bias corrected)   1687 MLE Sd (bias corrected)    662.7

Assuming Normal Distribution
   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL   1893

Gamma GOF Test
A-D Test Statistic       0.27 Anderson-Darling Gamma GOF Test

5% A-D Critical Value       0.74d data appear Gamma Distributed at 5% Significan
K-S Test Statistic       0.13 Kolmogrov-Smirnoff Gamma GOF Test

5% K-S Critical Value       0.17d data appear Gamma Distributed at 5% Significan

5% Shapiro Wilk Critical Value       0.92 Data appear Normal at 5% Significance Level
Lilliefors Test Statistic       0.10 Lilliefors GOF Test

   95% Adjusted-CLT UCL (Chen-1995)   1895

5% Lilliefors Critical Value       0.17 Data appear Normal at 5% Significance Level
Data appear Normal at 5% Significance Level

   95% Modified-t UCL (Johnson-1978)   1895

      0.36 Skewness       0.37

Minimum    638 Mean   1687
Maximum   3100 Median

Normal GOF Test
Shapiro Wilk Test Statistic       0.97 Shapiro Wilk GOF Test

SD    615.2 Std. Error of Mean    120.7
Coefficient of Variation

Magnesium

General Statistics

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
mmendations are based upon the results of the simulation studies summarized in Singh, Singh, and 

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.
For additional insight the user may want to consult a statistician.
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Total Number of Observations      26 Number of Distinct Observations      23
Number of Missing Observations       0

   95% BCA Bootstrap UCL      11.73
   90% Chebyshev(Mean, Sd) UCL      12.85    95% Chebyshev(Mean, Sd) UCL      13.95

 97.5% Chebyshev(Mean, Sd) UCL      15.49    99% Chebyshev(Mean, Sd) UCL      18.5

Suggested UCL to Use
95% Student's-t UCL      11.8

Nonparametric Distribution Free UCLs
   95% CLT UCL      11.75    95% Jackknife UCL      11.8

   95% Standard Bootstrap UCL      11.72    95% Bootstrap-t UCL      11.85
   95% Hall's Bootstrap UCL      11.92    95% Percentile Bootstrap UCL      11.76

Nonparametric Distribution Free UCL Statistics
Data appear to follow a Discernible Distribution at 5% Significance Level
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Lognormal GOF Test on Detected Observations Only
Shapiro Wilk Test Statistic       0.89 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.91etected Data Not Lognormal at 5% Significance Le
Lilliefors Test Statistic       0.20 Lilliefors GOF Test

5% Lilliefors Critical Value       0.18etected Data Not Lognormal at 5% Significance Le
Detected Data Not Lognormal at 5% Significance Level

   192.1 Adjusted Chi Square Value (225.85, β)    190

nu hat (MLE)    253.8 nu star (bias corrected)    225.9
MLE Mean (bias corrected)      0.014 MLE Sd (bias corrected)

mma Approximate UCL (use when n>=50)      0.016% Gamma Adjusted UCL (use when n<50)      0.017

Adjusted Level of Significance (β)      0.039
pproximate Chi Square Value (225.85, α)

Maximum      0.026 Median      0.014
SD     0.006 CV       0.43

    0.006

k hat (MLE)       4.88 k star (bias corrected MLE)       4.34
Theta hat (MLE)     0.002 Theta star (bias corrected MLE)     0.003

pproximate Chi Square Value (258.53, α)    222.3 Adjusted Chi Square Value (258.53, β)    220.1
 Approximate KM-UCL (use when n>=50)      0.016mma Adjusted KM-UCL (use when n<50)      0.016

ma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM e
Minimum     0.004 Mean      0.014

Gamma ROS Statistics using Imputed  Non-Detects
GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1
For such situations, GROS method tends to yield inflated values of UCLs and BTVs

Theta hat (MLE)     0.003 Theta star (bias corrected MLE)     0.003
nu hat (MLE)    208.8 nu star (bias corrected)    182.9

Gamma Kaplan-Meier (KM) Statistics
k hat (KM)       4.97 nu hat (KM)    258.5

MLE Mean (bias corrected)      0.014 MLE Sd (bias corrected)     0.007

Gamma GOF Tests on Detected Observations Only
A-D Test Statistic       0.84 Anderson-Darling GOF Test

5% A-D Critical Value       0.74ed Data Not Gamma Distributed at 5% Significanc
K-S Test Statistic       0.17 Kolmogrov-Smirnoff GOF

5% K-S Critical Value       0.18d data appear Gamma Distributed at 5% Significan
Detected data follow Appr. Gamma Distribution at 5% Significance Level

Gamma Statistics on Detected Data Only
k hat (MLE)       4.53 k star (bias corrected MLE)       3.97

     0.018 95% KM Chebyshev UCL      0.02

SD     0.006    95% KM (BCA) UCL      0.016
95% KM (t) UCL      0.016 95% KM (Percentile Bootstrap) UCL

97.5% KM Chebyshev UCL      0.022 99% KM Chebyshev UCL      0.027

   95% KM (z) UCL      0.016    95% KM Bootstrap t UCL      0.016
90% KM Chebyshev UCL

Normal GOF Test on Detects Only
Shapiro Wilk Test Statistic       0.94 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.91etected Data appear Normal at 5% Significance Le
Lilliefors Test Statistic       0.11 Lilliefors GOF Test

5% Lilliefors Critical Value       0.18etected Data appear Normal at 5% Significance Le

     0.016

Detected Data appear Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs
Mean      0.014 Standard Error of Mean     0.001

     0.027 Kurtosis Detects     -0.652

Variance Detects 4.1668E Percent Non-Detects      11.54
Mean Detects      0.014 SD Detects

Mean of Logged Detects     -4.33 SD of Logged Detects       0.52

Median Detects      0.015 CV Detects       0.43
Skewness Detects

Number of Detects      23 Number of Non-Detects       3
Number of Distinct Detects      23 Number of Distinct Non-Detects       3

    0.006

Minimum Detect     0.004 Minimum Non-Detect      0.013
Maximum Detect      0.026 Maximum Non-Detect       0.13

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
mmendations are based upon the results of the simulation studies summarized in Singh, Singh, and 

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.
For additional insight the user may want to consult a statistician.

Suggested UCL to Use
95% Student's-t UCL   1893

Mercury

General Statistics
Total Number of Observations      26 Number of Distinct Observations      26

   95% Hall's Bootstrap UCL   1903    95% Percentile Bootstrap UCL   1894
   95% BCA Bootstrap UCL   1894

   90% Chebyshev(Mean, Sd) UCL   2049    95% Chebyshev(Mean, Sd) UCL   2213
 97.5% Chebyshev(Mean, Sd) UCL   2441    99% Chebyshev(Mean, Sd) UCL   2888
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     11.69

Assuming Lognormal Distribution
   95% H-UCL       7.67    90% Chebyshev (MVUE) UCL       8.15

Nonparametric Distribution Free UCL Statistics

   95% Chebyshev (MVUE) UCL       8.84  97.5% Chebyshev (MVUE) UCL       9.80
   99% Chebyshev (MVUE) UCL

5% Lilliefors Critical Value       0.17Data appear Lognormal at 5% Significance Level
Data appear Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.92Data appear Lognormal at 5% Significance Level
Lilliefors Test Statistic       0.11

Maximum of Logged Data       2.80 SD of logged Data       0.38

Lognormal Statistics
Minimum of Logged Data       1.06 Mean of logged Data       1.82

Approximate Chi Square Value (0.05)    281.8

Assuming Gamma Distribution
roximate Gamma UCL (use when n>=50)       7.61% Adjusted Gamma UCL (use when n<50)       7.68

Adjusted Level of Significance      0.039 Adjusted Chi Square Value    279.3

Lilliefors Lognormal GOF Test

Lognormal GOF Test
Shapiro Wilk Test Statistic       0.96 Shapiro Wilk Lognormal GOF Test

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics
k hat (MLE)       6.97 k star (bias corrected MLE)       6.19

Theta hat (MLE)       0.95 Theta star (bias corrected MLE)       1.07
nu hat (MLE)    362.9 nu star (bias corrected)    322.4

MLE Mean (bias corrected)       6.65 MLE Sd (bias corrected)       2.67

Assuming Normal Distribution
   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL       7.61

Gamma GOF Test
A-D Test Statistic       0.46 Anderson-Darling Gamma GOF Test

5% A-D Critical Value       0.74d data appear Gamma Distributed at 5% Significan
K-S Test Statistic       0.12 Kolmogrov-Smirnoff Gamma GOF Test

5% K-S Critical Value       0.17d data appear Gamma Distributed at 5% Significan

5% Shapiro Wilk Critical Value       0.92 Data Not Normal at 5% Significance Level
Lilliefors Test Statistic       0.18 Lilliefors GOF Test

   95% Adjusted-CLT UCL (Chen-1995)       7.80

5% Lilliefors Critical Value       0.17 Data Not Normal at 5% Significance Level
Data Not Normal at 5% Significance Level

   95% Modified-t UCL (Johnson-1978)       7.65

      0.43 Skewness       1.91

Minimum       2.9 Mean       6.65
Maximum      16.5 Median

Normal GOF Test
Shapiro Wilk Test Statistic       0.83 Shapiro Wilk GOF Test

SD       2.86 Std. Error of Mean       0.56
Coefficient of Variation

Nickel

General Statistics

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
Recommendations are based upon data size, data distribution, and skewness.

mmendations are based upon the results of the simulation studies summarized in Singh, Maichle, and 
ations results will not cover all Real World data sets; for additional insight the user may want to cons

      6.15

Total Number of Observations      26 Number of Distinct Observations      26
Number of Missing Observations       0

DL/2 Statistics
DL/2 Normal DL/2 Log-Transformed
Mean in Original Scale      0.016 Mean in Log Scale     -4.314

SD in Original Scale      0.011 SD in Log Scale       0.60
   95% t UCL (Assumes normality)      0.020    95% H-Stat UCL      0.020

Suggested UCL to Use
95% KM (t) UCL      0.016 95% KM (Percentile Bootstrap) UCL      0.016

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics
Detected Data appear Normal Distributed at 5% Significance Level

SD in Original Scale     0.006 SD in Log Scale       0.50
% t UCL (assumes normality of ROS data)      0.016    95% Percentile Bootstrap UCL      0.016

   95% BCA Bootstrap UCL      0.016    95% Bootstrap t UCL      0.016
   95% H-UCL (Log ROS)      0.017

Lognormal ROS Statistics Using Imputed Non-Detects
Mean in Original Scale      0.014 Mean in Log Scale     -4.366
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Lognormal GOF Test on Detected Observations Only
Shapiro Wilk Test Statistic       0.83 Shapiro Wilk GOF Test

      8.50 Adjusted Chi Square Value (16.77, β)       8.10

nu hat (MLE)      17.54 nu star (bias corrected)      16.77
MLE Mean (bias corrected)       0.66 MLE Sd (bias corrected)

mma Approximate UCL (use when n>=50)       1.30% Gamma Adjusted UCL (use when n<50)       1.36

Adjusted Level of Significance (β)      0.039
Approximate Chi Square Value (16.77, α)

Maximum       4 Median       0.10
SD       1.02 CV       1.55

      1.14

k hat (MLE)       0.35 k star (bias corrected MLE)       0.33
Theta hat (MLE)       1.88 Theta star (bias corrected MLE)       1.97

pproximate Chi Square Value (241.49, α)    206.5 Adjusted Chi Square Value (241.49, β)    204.3
 Approximate KM-UCL (use when n>=50)       1.64mma Adjusted KM-UCL (use when n<50)       1.65

ma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM e
Minimum      0.01 Mean       0.66

Gamma ROS Statistics using Imputed  Non-Detects
GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1
For such situations, GROS method tends to yield inflated values of UCLs and BTVs

Theta hat (MLE)       0.23 Theta star (bias corrected MLE)       0.40
nu hat (MLE)    126.9 nu star (bias corrected)      73.86

Gamma Kaplan-Meier (KM) Statistics
k hat (KM)       4.83 nu hat (KM)    241.5

MLE Mean (bias corrected)       2.11 MLE Sd (bias corrected)       0.92

Gamma GOF Tests on Detected Observations Only
A-D Test Statistic       0.65 Anderson-Darling GOF Test

5% A-D Critical Value       0.70d data appear Gamma Distributed at 5% Significan
K-S Test Statistic       0.25 Kolmogrov-Smirnoff GOF

5% K-S Critical Value       0.31d data appear Gamma Distributed at 5% Significan
Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only
k hat (MLE)       9.06 k star (bias corrected MLE)       5.27

      1.82 95% KM Chebyshev UCL       2.02

SD       0.63    95% KM (BCA) UCL       1.66
95% KM (t) UCL       1.64 95% KM (Percentile Bootstrap) UCL

97.5% KM Chebyshev UCL       2.28 99% KM Chebyshev UCL       2.81

   95% KM (z) UCL       1.63    95% KM Bootstrap t UCL       1.75
90% KM Chebyshev UCL

Normal GOF Test on Detects Only
Shapiro Wilk Test Statistic       0.73 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.80Detected Data Not Normal at 5% Significance Leve
Lilliefors Test Statistic       0.30 Lilliefors GOF Test

5% Lilliefors Critical Value       0.33etected Data appear Normal at 5% Significance Le

      1.64

Detected Data appear Approximate Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs
Mean       1.40 Standard Error of Mean       0.14

      2.16 Kurtosis Detects       5.05

Variance Detects       0.76 Percent Non-Detects      72%
Mean Detects       2.11 SD Detects

Mean of Logged Detects       0.69 SD of Logged Detects       0.33

Median Detects       1.89 CV Detects       0.41
Skewness Detects

Number of Detects       7 Number of Non-Detects      18
Number of Distinct Detects       7 Number of Distinct Non-Detects      16

      0.87

Minimum Detect       1.47 Minimum Non-Detect       1.09
Maximum Detect       4 Maximum Non-Detect       4.01

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
mmendations are based upon the results of the simulation studies summarized in Singh, Singh, and 

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.
For additional insight the user may want to consult a statistician.

Suggested UCL to Use
95% Adjusted Gamma UCL       7.68

Nitrate

General Statistics
Total Number of Observations      25 Number of Distinct Observations      22

   95% CLT UCL       7.58    95% Jackknife UCL       7.61
   95% Standard Bootstrap UCL       7.56    95% Bootstrap-t UCL       8.01

   95% Hall's Bootstrap UCL       9.46    95% Percentile Bootstrap UCL       7.57
   95% BCA Bootstrap UCL       7.87

   90% Chebyshev(Mean, Sd) UCL       8.34    95% Chebyshev(Mean, Sd) UCL       9.10
 97.5% Chebyshev(Mean, Sd) UCL      10.16    99% Chebyshev(Mean, Sd) UCL      12.24

Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs
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Adjusted Level of Significance (β)      0.039
Approximate Chi Square Value (11.45, α)       4.86 Adjusted Chi Square Value (11.45, β)       4.57

DL/2 Statistics

 Approximate KM-UCL (use when n>=50)      0.021mma Adjusted KM-UCL (use when n<50)      0.022

Theta hat (MLE)     0.003 Theta star (bias corrected MLE)     0.006
nu hat (MLE)    133.9 nu star (bias corrected)      77.86

Gamma Kaplan-Meier (KM) Statistics
k hat (KM)       0.22 nu hat (KM)      11.45

MLE Mean (bias corrected)      0.037 MLE Sd (bias corrected)      0.016

Gamma GOF Tests on Detected Observations Only
A-D Test Statistic       0.77 Anderson-Darling GOF Test

5% A-D Critical Value       0.70ed Data Not Gamma Distributed at 5% Significanc
K-S Test Statistic       0.34 Kolmogrov-Smirnoff GOF

5% K-S Critical Value       0.31ed Data Not Gamma Distributed at 5% Significanc
Detected Data Not Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only
k hat (MLE)       9.56 k star (bias corrected MLE)       5.56

     0.021 95% KM Chebyshev UCL      0.027

SD      0.019    95% KM (BCA) UCL      0.017
95% KM (t) UCL      0.016 95% KM (Percentile Bootstrap) UCL

97.5% KM Chebyshev UCL      0.034 99% KM Chebyshev UCL      0.050

   95% KM (z) UCL      0.015    95% KM Bootstrap t UCL      0.015
90% KM Chebyshev UCL

Lilliefors GOF Test

Normal GOF Test on Detects Only
Shapiro Wilk Test Statistic       0.78 Shapiro Wilk GOF Test

5% Lilliefors Critical Value       0.33etected Data appear Normal at 5% Significance Le
Detected Data appear Approximate Normal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.80Detected Data Not Normal at 5% Significance Leve
Lilliefors Test Statistic       0.32

     0.016

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs
Mean     0.009 Standard Error of Mean     0.004

Maximum Detect      0.061 Maximum Non-Detect      0.023
Variance Detects 1.9608E Percent Non-Detects      72%

Mean Detects      0.037 SD Detects      0.014
Median Detects      0.028 CV Detects       0.37

Skewness Detects       1.09 Kurtosis Detects     -0.40

Plutonium-239/240

General Statistics
Total Number of Observations      25 Number of Distinct Observations      25

Number of Detects       7 Number of Non-Detects      18
Number of Distinct Detects       7 Number of Distinct Non-Detects      18

Minimum Detect      0.027 Minimum Non-Detect   -0.001

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics
Detected Data appear Approximate Normal Distributed at 5% Significance Level

SD in Original Scale       0.80 SD in Log Scale       0.56
   95% t UCL (Assumes normality)

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
Recommendations are based upon data size, data distribution, and skewness.

mmendations are based upon the results of the simulation studies summarized in Singh, Maichle, and 
ations results will not cover all Real World data sets; for additional insight the user may want to cons

Suggested UCL to Use
95% KM (t) UCL       1.64 95% KM (Percentile Bootstrap) UCL       1.64

CLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distribute
KM Mean (logged)       0.27    95% H-UCL (KM -Log)       1.56

   -0.036

KM SD (logged)       0.32    95% Critical H Value (KM-Log)       1.82
KM Standard Error of Mean (logged)      0.072

      1.42    95% H-Stat UCL       1.42

DL/2 Statistics
DL/2 Normal DL/2 Log-Transformed
Mean in Original Scale       1.14 Mean in Log Scale

SD in Original Scale       0.76 SD in Log Scale       0.49
% t UCL (assumes normality of ROS data)       1.39    95% Percentile Bootstrap UCL       1.39

   95% BCA Bootstrap UCL       1.48    95% Bootstrap t UCL       1.55
   95% H-UCL (Log ROS)       1.35

5% Shapiro Wilk Critical Value       0.80ected Data appear Lognormal at 5% Significance L
Lilliefors Test Statistic       0.23 Lilliefors GOF Test

5% Lilliefors Critical Value       0.33ected Data appear Lognormal at 5% Significance L
Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects
Mean in Original Scale       1.13 Mean in Log Scale    -0.019
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Lognormal GOF Test on Detected Observations Only
Shapiro Wilk Test Statistic       0.88 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.88etected Data Not Lognormal at 5% Significance Le
Lilliefors Test Statistic       0.17 Lilliefors GOF Test

5% Lilliefors Critical Value       0.22ected Data appear Lognormal at 5% Significance L

   688.5 Adjusted Chi Square Value (751.12, β)    684.6

nu hat (MLE)    847.6 nu star (bias corrected)    751.1
MLE Mean (bias corrected)       0.21 MLE Sd (bias corrected)

mma Approximate UCL (use when n>=50)       0.22% Gamma Adjusted UCL (use when n<50)       0.23

Adjusted Level of Significance (β)      0.039
pproximate Chi Square Value (751.12, α)

Maximum       0.31 Median       0.20
SD      0.052 CV       0.25

     0.055

k hat (MLE)      16.3 k star (bias corrected MLE)      14.44
Theta hat (MLE)      0.012 Theta star (bias corrected MLE)      0.014

pproximate Chi Square Value (537.43, α)    484.7 Adjusted Chi Square Value (537.43, β)    481.4
 Approximate KM-UCL (use when n>=50)       0.23mma Adjusted KM-UCL (use when n<50)       0.23

ma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM e
Minimum       0.12 Mean       0.21

Gamma ROS Statistics using Imputed  Non-Detects
GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1
For such situations, GROS method tends to yield inflated values of UCLs and BTVs

Theta hat (MLE)      0.021 Theta star (bias corrected MLE)      0.025
nu hat (MLE)    323.9 nu star (bias corrected)    264.5

Gamma Kaplan-Meier (KM) Statistics
k hat (KM)      10.34 nu hat (KM)    537.4

MLE Mean (bias corrected)       0.21 MLE Sd (bias corrected)      0.073

Gamma GOF Tests on Detected Observations Only
A-D Test Statistic       0.77 Anderson-Darling GOF Test

5% A-D Critical Value       0.73ed Data Not Gamma Distributed at 5% Significanc
K-S Test Statistic       0.17 Kolmogrov-Smirnoff GOF

5% K-S Critical Value       0.21d data appear Gamma Distributed at 5% Significan
Detected data follow Appr. Gamma Distribution at 5% Significance Level

Gamma Statistics on Detected Data Only
k hat (MLE)      10.12 k star (bias corrected MLE)       8.26

      0.26 95% KM Chebyshev UCL       0.28

SD      0.066    95% KM (BCA) UCL       0.24
95% KM (t) UCL       0.24 95% KM (Percentile Bootstrap) UCL

97.5% KM Chebyshev UCL       0.31 99% KM Chebyshev UCL       0.38

   95% KM (z) UCL       0.24    95% KM Bootstrap t UCL       0.24
90% KM Chebyshev UCL

Normal GOF Test on Detects Only
Shapiro Wilk Test Statistic       0.88 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.88Detected Data Not Normal at 5% Significance Leve
Lilliefors Test Statistic       0.18 Lilliefors GOF Test

5% Lilliefors Critical Value       0.22etected Data appear Normal at 5% Significance Le

      0.23

Detected Data appear Approximate Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs
Mean       0.21 Standard Error of Mean      0.017

      0.16 Kurtosis Detects     -1.746

Variance Detects     0.004 Percent Non-Detects      38.46
Mean Detects       0.21 SD Detects

Mean of Logged Detects     -1.6 SD of Logged Detects       0.33

Median Detects       0.20 CV Detects       0.32
Skewness Detects

Silver

General Statistics
Total Number of Observations      26 Number of Distinct Observations      25

Number of Detects      16 Number of Non-Detects      10
Number of Distinct Detects      15 Number of Distinct Non-Detects      10

     0.068

Minimum Detect       0.12 Minimum Non-Detect       0.47
Maximum Detect       0.31 Maximum Non-Detect       2.5

Nonparametric Distribution Free UCL Statistics
Detected Data appear Approximate Normal Distributed at 5% Significance Level

Suggested UCL to Use

   95% t UCL (Assumes normality)      0.019
DL/2 is not a recommended method, provided for comparisons and historical reasons

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
Recommendations are based upon data size, data distribution, and skewness.

mmendations are based upon the results of the simulation studies summarized in Singh, Maichle, and 
ations results will not cover all Real World data sets; for additional insight the user may want to cons

95% KM (t) UCL      0.016 95% KM (Percentile Bootstrap) UCL      0.016

Mean in Original Scale      0.013 SD in Original Scale      0.017
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5% Lilliefors Critical Value       0.17 Data Not Lognormal at 5% Significance Level
Data Not Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.91 Data Not Lognormal at 5% Significance Level
Lilliefors Test Statistic       0.27

Maximum of Logged Data       4.47 SD of logged Data       0.63

Lognormal Statistics
Minimum of Logged Data       1.57 Mean of logged Data       2.12

Approximate Chi Square Value (0.05)      56.07

Assuming Gamma Distribution
oximate Gamma UCL (use when n>=50))      15.52% Adjusted Gamma UCL (use when n<50)      15.84

Adjusted Level of Significance      0.039 Adjusted Chi Square Value      54.95

Lilliefors Lognormal GOF Test

Lognormal GOF Test
Shapiro Wilk Test Statistic       0.69 Shapiro Wilk Lognormal GOF Test

Data Not Gamma Distributed at 5% Significance Level

Gamma Statistics
k hat (MLE)       1.67 k star (bias corrected MLE)       1.5

Theta hat (MLE)       6.92 Theta star (bias corrected MLE)       7.73
nu hat (MLE)      83.73 nu star (bias corrected)      75.01

MLE Mean (bias corrected)      11.6 MLE Sd (bias corrected)       9.47

Assuming Normal Distribution
   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL      17.32

Gamma GOF Test
A-D Test Statistic       3.93 Anderson-Darling Gamma GOF Test

5% A-D Critical Value       0.76ata Not Gamma Distributed at 5% Significance Lev
K-S Test Statistic       0.32 Kolmogrov-Smirnoff Gamma GOF Test

5% K-S Critical Value       0.17ata Not Gamma Distributed at 5% Significance Lev

5% Shapiro Wilk Critical Value       0.91 Data Not Normal at 5% Significance Level
Lilliefors Test Statistic       0.39 Lilliefors GOF Test

   95% Adjusted-CLT UCL (Chen-1995)      20.2

5% Lilliefors Critical Value       0.17 Data Not Normal at 5% Significance Level
Data Not Normal at 5% Significance Level

   95% Modified-t UCL (Johnson-1978)      17.8

      1.43 Skewness       4.34

Minimum       4.81 Mean      11.6
Maximum      87.9 Median

Normal GOF Test
Shapiro Wilk Test Statistic       0.38 Shapiro Wilk GOF Test

SD      16.7 Std. Error of Mean       3.34
Coefficient of Variation

Sulfate

General Statistics

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
Recommendations are based upon data size, data distribution, and skewness.

mmendations are based upon the results of the simulation studies summarized in Singh, Maichle, and 
ations results will not cover all Real World data sets; for additional insight the user may want to cons

      7.21

Total Number of Observations      25 Number of Distinct Observations      25
Number of Missing Observations       0

Mean in Original Scale       0.28 Mean in Log Scale     -1.398
SD in Original Scale       0.21 SD in Log Scale       0.46

   95% t UCL (Assumes normality)       0.35    95% H-Stat UCL       0.32

Suggested UCL to Use
95% KM (t) UCL       0.24 95% KM (Percentile Bootstrap) UCL       0.23

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics
Detected Data appear Approximate Normal Distributed at 5% Significance Level

CLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distribute
KM Mean (logged)     -1.6    95% H-UCL (KM -Log)       0.23

KM SD (logged)       0.32    95% Critical H Value (KM-Log)       1.82
KM Standard Error of Mean (logged)      0.082

DL/2 Statistics
DL/2 Normal DL/2 Log-Transformed

SD in Original Scale      0.053 SD in Log Scale       0.25
% t UCL (assumes normality of ROS data)       0.22    95% Percentile Bootstrap UCL       0.22

   95% BCA Bootstrap UCL       0.22    95% Bootstrap t UCL       0.22
   95% H-UCL (Log ROS)       0.22

Detected Data appear Approximate Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects
Mean in Original Scale       0.20 Mean in Log Scale     -1.6
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nu hat (MLE)      35.8 nu star (bias corrected)      32.83

Maximum       3.07 Median       0.55
SD       0.79 CV       0.99

k hat (MLE)       0.71 k star (bias corrected MLE)       0.65
Theta hat (MLE)       1.11 Theta star (bias corrected MLE)       1.21

Approximate Chi Square Value (64.59, α)      47.1 Adjusted Chi Square Value (64.59, β)      46.08
 Approximate KM-UCL (use when n>=50)       1.02mma Adjusted KM-UCL (use when n<50)       1.04

ma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM e
Minimum      0.01 Mean       0.79

Gamma ROS Statistics using Imputed  Non-Detects
GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1
For such situations, GROS method tends to yield inflated values of UCLs and BTVs

Theta hat (MLE)       0.81 Theta star (bias corrected MLE)       1.74
nu hat (MLE)      20.73 nu star (bias corrected)       9.62

Gamma Kaplan-Meier (KM) Statistics
k hat (KM)       1.29 nu hat (KM)      64.59

MLE Mean (bias corrected)       1.67 MLE Sd (bias corrected)       1.71

Gamma GOF Tests on Detected Observations Only
A-D Test Statistic       0.45 Anderson-Darling GOF Test

5% A-D Critical Value       0.68d data appear Gamma Distributed at 5% Significan
K-S Test Statistic       0.26 Kolmogrov-Smirnoff GOF

5% K-S Critical Value       0.36d data appear Gamma Distributed at 5% Significan
Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only
k hat (MLE)       2.07 k star (bias corrected MLE)       0.96

      1.19 95% KM Chebyshev UCL       1.39

SD       0.65    95% KM (BCA) UCL       1.29
95% KM (t) UCL       1 95% KM (Percentile Bootstrap) UCL

97.5% KM Chebyshev UCL       1.67 99% KM Chebyshev UCL       2.22

   95% KM (z) UCL       0.99    95% KM Bootstrap t UCL       0.98
90% KM Chebyshev UCL

Normal GOF Test on Detects Only
Shapiro Wilk Test Statistic       0.90 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.76etected Data appear Normal at 5% Significance Le
Lilliefors Test Statistic       0.23 Lilliefors GOF Test

5% Lilliefors Critical Value       0.39etected Data appear Normal at 5% Significance Le

      1.20

Detected Data appear Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs
Mean       0.74 Standard Error of Mean       0.14

   -0.013 Kurtosis Detects     -2.38

Variance Detects       1.31 Percent Non-Detects      80%
Mean Detects       1.67 SD Detects

Mean of Logged Detects       0.25 SD of Logged Detects       0.86

Median Detects       1.86 CV Detects       0.68
Skewness Detects

Number of Detects       5 Number of Non-Detects      20
Number of Distinct Detects       5 Number of Distinct Non-Detects       1

      1.14

Minimum Detect       0.47 Minimum Non-Detect       1
Maximum Detect       3.07 Maximum Non-Detect       1

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
mmendations are based upon the results of the simulation studies summarized in Singh, Singh, and 

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.
For additional insight the user may want to consult a statistician.

Suggested UCL to Use
95% Chebyshev (Mean, Sd) UCL      26.16

TATB

General Statistics
Total Number of Observations      25 Number of Distinct Observations       6

   95% CLT UCL      17.1    95% Jackknife UCL      17.32
   95% Standard Bootstrap UCL      16.77    95% Bootstrap-t UCL      35.73

   95% Hall's Bootstrap UCL      34.29    95% Percentile Bootstrap UCL      17.97
   95% BCA Bootstrap UCL      21.37

   90% Chebyshev(Mean, Sd) UCL      21.62    95% Chebyshev(Mean, Sd) UCL      26.16
 97.5% Chebyshev(Mean, Sd) UCL      32.46    99% Chebyshev(Mean, Sd) UCL      44.84

     23.74

Assuming Lognormal Distribution
   95% H-UCL      13.39    90% Chebyshev (MVUE) UCL      14.24

Nonparametric Distribution Free UCL Statistics
Data do not follow a Discernible Distribution (0.05)

Nonparametric Distribution Free UCLs

   95% Chebyshev (MVUE) UCL      16.09  97.5% Chebyshev (MVUE) UCL      18.67
   99% Chebyshev (MVUE) UCL
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Theta hat (MLE)      0.019 Theta star (bias corrected MLE)      0.022
nu hat (MLE)    371.5 nu star (bias corrected)    319.8

MLE Mean (bias corrected)       0.17 MLE Sd (bias corrected)      0.063

Gamma GOF Tests on Detected Observations Only
A-D Test Statistic       0.27 Anderson-Darling GOF Test

5% A-D Critical Value       0.74d data appear Gamma Distributed at 5% Significan
K-S Test Statistic       0.13 Kolmogrov-Smirnoff GOF

5% K-S Critical Value       0.19d data appear Gamma Distributed at 5% Significan
Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only
k hat (MLE)       8.84 k star (bias corrected MLE)       7.61

      0.20 95% KM Chebyshev UCL       0.22

SD      0.063    95% KM (BCA) UCL       0.18
95% KM (t) UCL       0.18 95% KM (Percentile Bootstrap) UCL

97.5% KM Chebyshev UCL       0.24 99% KM Chebyshev UCL       0.29

   95% KM (z) UCL       0.18    95% KM Bootstrap t UCL       0.18
90% KM Chebyshev UCL

Normal GOF Test on Detects Only
Shapiro Wilk Test Statistic       0.93 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.90etected Data appear Normal at 5% Significance Le
Lilliefors Test Statistic       0.15 Lilliefors GOF Test

5% Lilliefors Critical Value       0.19etected Data appear Normal at 5% Significance Le

      0.18

Detected Data appear Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs
Mean       0.16 Standard Error of Mean      0.013

      0.93 Kurtosis Detects       0.76

Variance Detects     0.003 Percent Non-Detects      19.23
Mean Detects       0.17 SD Detects

Mean of Logged Detects     -1.806 SD of Logged Detects       0.34

Median Detects       0.16 CV Detects       0.35
Skewness Detects

Thallium

General Statistics
Total Number of Observations      26 Number of Distinct Observations      25

Number of Detects      21 Number of Non-Detects       5
Number of Distinct Detects      20 Number of Distinct Non-Detects       5

     0.062

Minimum Detect      0.093 Minimum Non-Detect      0.066
Maximum Detect       0.33 Maximum Non-Detect       2.5

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics
Detected Data appear Normal Distributed at 5% Significance Level

SD in Original Scale       0.67 SD in Log Scale       0.52
   95% t UCL (Assumes normality)

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
Recommendations are based upon data size, data distribution, and skewness.

mmendations are based upon the results of the simulation studies summarized in Singh, Maichle, and 
ations results will not cover all Real World data sets; for additional insight the user may want to cons

Suggested UCL to Use
95% KM (t) UCL       1 95% KM (Percentile Bootstrap) UCL       1.20

CLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distribute
KM Mean (logged)     -0.486    95% H-UCL (KM -Log)       0.86

    -0.503

KM SD (logged)       0.51    95% Critical H Value (KM-Log)       1.97
KM Standard Error of Mean (logged)       0.12

      0.96    95% H-Stat UCL       0.85

DL/2 Statistics
DL/2 Normal DL/2 Log-Transformed
Mean in Original Scale       0.73 Mean in Log Scale

SD in Original Scale       0.71 SD in Log Scale       0.76
% t UCL (assumes normality of ROS data)       1.07    95% Percentile Bootstrap UCL       1.08

   95% BCA Bootstrap UCL       1.13    95% Bootstrap t UCL       1.19
   95% H-UCL (Log ROS)       1.17

Lognormal GOF Test on Detected Observations Only
Shapiro Wilk Test Statistic       0.85 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.76ected Data appear Lognormal at 5% Significance L
Lilliefors Test Statistic       0.26 Lilliefors GOF Test

5% Lilliefors Critical Value       0.39ected Data appear Lognormal at 5% Significance L
Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects
Mean in Original Scale       0.82 Mean in Log Scale     -0.476

     20.74 Adjusted Chi Square Value (32.83, β)      20.08

MLE Mean (bias corrected)       0.79 MLE Sd (bias corrected)

mma Approximate UCL (use when n>=50)       1.26% Gamma Adjusted UCL (use when n<50)       1.30

Adjusted Level of Significance (β)      0.039
Approximate Chi Square Value (32.83, α)

      0.98
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Assuming Normal Distribution
   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL       1.61

Gamma GOF Test

5% Shapiro Wilk Critical Value       0.91 Data Not Normal at 5% Significance Level
Lilliefors Test Statistic       0.21 Lilliefors GOF Test

   95% Adjusted-CLT UCL (Chen-1995)       1.63

5% Lilliefors Critical Value       0.17 Data Not Normal at 5% Significance Level
Data Not Normal at 5% Significance Level

   95% Modified-t UCL (Johnson-1978)       1.61

      0.50 Skewness       0.93

Minimum       0.58 Mean       1.37
Maximum       2.76 Median

Normal GOF Test
Shapiro Wilk Test Statistic       0.85 Shapiro Wilk GOF Test

SD       0.69 Std. Error of Mean       0.13
Coefficient of Variation

Uranium-234

General Statistics

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
Recommendations are based upon data size, data distribution, and skewness.

mmendations are based upon the results of the simulation studies summarized in Singh, Maichle, and 
ations results will not cover all Real World data sets; for additional insight the user may want to cons

      1.27

Total Number of Observations      25 Number of Distinct Observations      24
Number of Missing Observations       0

Mean in Original Scale       0.19 Mean in Log Scale     -1.874
SD in Original Scale       0.22 SD in Log Scale       0.65

   95% t UCL (Assumes normality)       0.27    95% H-Stat UCL       0.25

Suggested UCL to Use
95% KM (t) UCL       0.18 95% KM (Percentile Bootstrap) UCL       0.18

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics
Detected Data appear Normal Distributed at 5% Significance Level

CLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distribute
KM Mean (logged)     -1.889    95% H-UCL (KM -Log)       0.18

KM SD (logged)       0.39    95% Critical H Value (KM-Log)       1.87
KM Standard Error of Mean (logged)      0.082

DL/2 Statistics
DL/2 Normal DL/2 Log-Transformed

SD in Original Scale      0.061 SD in Log Scale       0.36
% t UCL (assumes normality of ROS data)       0.18    95% Percentile Bootstrap UCL       0.18

   95% BCA Bootstrap UCL       0.18    95% Bootstrap t UCL       0.18
   95% H-UCL (Log ROS)       0.18

Lognormal GOF Test on Detected Observations Only
Shapiro Wilk Test Statistic       0.97 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.90ected Data appear Lognormal at 5% Significance L
Lilliefors Test Statistic       0.11 Lilliefors GOF Test

5% Lilliefors Critical Value       0.19ected Data appear Lognormal at 5% Significance L
Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects
Mean in Original Scale       0.16 Mean in Log Scale     -1.88

   278.4 Adjusted Chi Square Value (318.81, β)    276

nu hat (MLE)    358.9 nu star (bias corrected)    318.8
MLE Mean (bias corrected)       0.16 MLE Sd (bias corrected)

mma Approximate UCL (use when n>=50)       0.18% Gamma Adjusted UCL (use when n<50)       0.18

Adjusted Level of Significance (β)      0.039
pproximate Chi Square Value (318.81, α)

Maximum       0.33 Median       0.14
SD      0.063 CV       0.39

     0.065

k hat (MLE)       6.90 k star (bias corrected MLE)       6.13
Theta hat (MLE)      0.023 Theta star (bias corrected MLE)      0.026

pproximate Chi Square Value (344.43, α)    302.4 Adjusted Chi Square Value (344.43, β)    299.8
 Approximate KM-UCL (use when n>=50)       0.18mma Adjusted KM-UCL (use when n<50)       0.18

ma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM e
Minimum      0.053 Mean       0.16

Gamma ROS Statistics using Imputed  Non-Detects
GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1
For such situations, GROS method tends to yield inflated values of UCLs and BTVs

Gamma Kaplan-Meier (KM) Statistics
k hat (KM)       6.62 nu hat (KM)    344.4
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K-S Test Statistic       0.15 Kolmogrov-Smirnoff Gamma GOF Test
5% K-S Critical Value       0.17d data appear Gamma Distributed at 5% Significan

Detected data follow Appr. Gamma Distribution at 5% Significance Level

Gamma Statistics

   95% Modified-t UCL (Johnson-1978)       1.77

Assuming Normal Distribution
   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL       1.77

Gamma GOF Test
A-D Test Statistic       0.76 Anderson-Darling Gamma GOF Test

5% A-D Critical Value       0.74ata Not Gamma Distributed at 5% Significance Lev

Normal GOF Test
Shapiro Wilk Test Statistic       0.87 Shapiro Wilk GOF Test

SD       0.79 Std. Error of Mean       0.15
Coefficient of Variation

5% Shapiro Wilk Critical Value       0.91 Data Not Normal at 5% Significance Level
Lilliefors Test Statistic       0.16 Lilliefors GOF Test

   95% Adjusted-CLT UCL (Chen-1995)       1.78

5% Lilliefors Critical Value       0.17 Data appear Normal at 5% Significance Level
Data appear Approximate Normal at 5% Significance Level

      1.43

Total Number of Observations      25 Number of Distinct Observations      25
Number of Missing Observations       0

      0.53 Skewness       0.75

Minimum       0.60 Mean       1.50
Maximum       3.09 Median

 97.5% Chebyshev(Mean, Sd) UCL       2.23    99% Chebyshev(Mean, Sd) UCL       2.75

Suggested UCL to Use
95% Student's-t UCL       1.61 or 95% Modified-t UCL       1.61

Uranium-238

General Statistics

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
mmendations are based upon the results of the simulation studies summarized in Singh, Singh, and 

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.
For additional insight the user may want to consult a statistician.

   95% CLT UCL       1.60    95% Jackknife UCL       1.61
   95% Standard Bootstrap UCL       1.60    95% Bootstrap-t UCL       1.64

   95% Hall's Bootstrap UCL       1.61    95% Percentile Bootstrap UCL       1.6
   95% BCA Bootstrap UCL       1.64

   90% Chebyshev(Mean, Sd) UCL       1.79    95% Chebyshev(Mean, Sd) UCL       1.97

      2.71

Assuming Lognormal Distribution
   95% H-UCL       1.66    90% Chebyshev (MVUE) UCL       1.77

Nonparametric Distribution Free UCL Statistics
Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

   95% Chebyshev (MVUE) UCL       1.96  97.5% Chebyshev (MVUE) UCL       2.21
   99% Chebyshev (MVUE) UCL

5% Lilliefors Critical Value       0.17 Data Not Lognormal at 5% Significance Level
Data appear Approximate Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.91Data appear Lognormal at 5% Significance Level
Lilliefors Test Statistic       0.19

Maximum of Logged Data       1.01 SD of logged Data       0.47

Lognormal Statistics
Minimum of Logged Data     -0.545 Mean of logged Data       0.20

Approximate Chi Square Value (0.05)    171.9

Assuming Gamma Distribution
oximate Gamma UCL (use when n>=50))       1.63% Adjusted Gamma UCL (use when n<50)       1.65

Adjusted Level of Significance      0.039 Adjusted Chi Square Value    169.9

Lilliefors Lognormal GOF Test

Lognormal GOF Test
Shapiro Wilk Test Statistic       0.93 Shapiro Wilk Lognormal GOF Test

Data Not Gamma Distributed at 5% Significance Level

Gamma Statistics
k hat (MLE)       4.60 k star (bias corrected MLE)       4.07

Theta hat (MLE)       0.29 Theta star (bias corrected MLE)       0.33
nu hat (MLE)    230.2 nu star (bias corrected)    203.9

MLE Mean (bias corrected)       1.37 MLE Sd (bias corrected)       0.68

A-D Test Statistic       0.81 Anderson-Darling Gamma GOF Test
5% A-D Critical Value       0.74ata Not Gamma Distributed at 5% Significance Lev

K-S Test Statistic       0.20 Kolmogrov-Smirnoff Gamma GOF Test
5% K-S Critical Value       0.17ata Not Gamma Distributed at 5% Significance Lev
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Approximate Chi Square Value (0.05)    175
Adjusted Level of Significance      0.039 Adjusted Chi Square Value    173

Data Not Gamma Distributed at 5% Significance Level

Gamma Statistics
k hat (MLE)       4.47 k star (bias corrected MLE)       3.98

Theta hat (MLE)       4.42 Theta star (bias corrected MLE)       4.97
nu hat (MLE)    232.8 nu star (bias corrected)    207.3

MLE Mean (bias corrected)      19.83 MLE Sd (bias corrected)       9.93

Assuming Normal Distribution
   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL      23.07

Gamma GOF Test
A-D Test Statistic       0.96 Anderson-Darling Gamma GOF Test

5% A-D Critical Value       0.74ata Not Gamma Distributed at 5% Significance Lev
K-S Test Statistic       0.20 Kolmogrov-Smirnoff Gamma GOF Test

5% K-S Critical Value       0.17ata Not Gamma Distributed at 5% Significance Lev

5% Shapiro Wilk Critical Value       0.92 Data Not Normal at 5% Significance Level
Lilliefors Test Statistic       0.17 Lilliefors GOF Test

   95% Adjusted-CLT UCL (Chen-1995)      23.58

5% Lilliefors Critical Value       0.17 Data Not Normal at 5% Significance Level
Data Not Normal at 5% Significance Level

   95% Modified-t UCL (Johnson-1978)      23.17

      0.48 Skewness       1.58

Minimum       5.18 Mean      19.83
Maximum      54.3 Median

Normal GOF Test
Shapiro Wilk Test Statistic       0.85 Shapiro Wilk GOF Test

SD       9.67 Std. Error of Mean       1.89
Coefficient of Variation

Vanadium

General Statistics

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
mmendations are based upon the results of the simulation studies summarized in Singh, Singh, and 

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.
For additional insight the user may want to consult a statistician.

     19.4

Total Number of Observations      26 Number of Distinct Observations      26
Number of Missing Observations       0

   95% BCA Bootstrap UCL       1.78
   90% Chebyshev(Mean, Sd) UCL       1.97    95% Chebyshev(Mean, Sd) UCL       2.19

 97.5% Chebyshev(Mean, Sd) UCL       2.49    99% Chebyshev(Mean, Sd) UCL       3.08

Suggested UCL to Use
95% Student's-t UCL       1.77

Nonparametric Distribution Free UCLs

   95% Chebyshev (MVUE) UCL       2.21  97.5% Chebyshev (MVUE) UCL       2.52
   99% Chebyshev (MVUE) UCL

   95% CLT UCL       1.76    95% Jackknife UCL       1.77
   95% Standard Bootstrap UCL       1.76    95% Bootstrap-t UCL       1.81

   95% Hall's Bootstrap UCL       1.79    95% Percentile Bootstrap UCL       1.77

Lognormal Statistics
Minimum of Logged Data     -0.506 Mean of logged Data       0.27

      3.13

Assuming Lognormal Distribution
   95% H-UCL       1.86    90% Chebyshev (MVUE) UCL       1.99

Nonparametric Distribution Free UCL Statistics
Data appear to follow a Discernible Distribution at 5% Significance Level

Lilliefors Lognormal GOF Test

Lognormal GOF Test
Shapiro Wilk Test Statistic       0.92 Shapiro Wilk Lognormal GOF Test

5% Lilliefors Critical Value       0.17Data appear Lognormal at 5% Significance Level
Data appear Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.91Data appear Lognormal at 5% Significance Level
Lilliefors Test Statistic       0.14

Maximum of Logged Data       1.12 SD of logged Data       0.52

nu hat (MLE)    197.3 nu star (bias corrected)    175
MLE Mean (bias corrected)       1.50 MLE Sd (bias corrected)       0.80

Approximate Chi Square Value (0.05)    145.4

Assuming Gamma Distribution
oximate Gamma UCL (use when n>=50))       1.80% Adjusted Gamma UCL (use when n<50)       1.83

Adjusted Level of Significance      0.039 Adjusted Chi Square Value    143.6

k hat (MLE)       3.94 k star (bias corrected MLE)       3.5
Theta hat (MLE)       0.38 Theta star (bias corrected MLE)       0.42
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Lilliefors Lognormal GOF Test

Lognormal GOF Test
Shapiro Wilk Test Statistic       0.98 Shapiro Wilk Lognormal GOF Test

5% Shapiro Wilk Critical Value       0.92Data appear Lognormal at 5% Significance Level
Lilliefors Test Statistic      0.081

nu hat (MLE)    408.2 nu star (bias corrected)    362.4
MLE Mean (bias corrected)      35.38 MLE Sd (bias corrected)      13.4

Approximate Chi Square Value (0.05)    319.3

Assuming Gamma Distribution
oximate Gamma UCL (use when n>=50))      40.16% Adjusted Gamma UCL (use when n<50)      40.5

Adjusted Level of Significance      0.039 Adjusted Chi Square Value    316.7

K-S Test Statistic       0.10 Kolmogrov-Smirnoff Gamma GOF Test
5% K-S Critical Value       0.17d data appear Gamma Distributed at 5% Significan

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics
k hat (MLE)       7.85 k star (bias corrected MLE)       6.97

Theta hat (MLE)       4.50 Theta star (bias corrected MLE)       5.07

   95% Modified-t UCL (Johnson-1978)      40.37

Assuming Normal Distribution
   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL      40.19

Gamma GOF Test
A-D Test Statistic       0.29 Anderson-Darling Gamma GOF Test

5% A-D Critical Value       0.74d data appear Gamma Distributed at 5% Significan

Normal GOF Test
Shapiro Wilk Test Statistic       0.84 Shapiro Wilk GOF Test

SD      14.35 Std. Error of Mean       2.81
Coefficient of Variation

5% Shapiro Wilk Critical Value       0.92 Data Not Normal at 5% Significance Level
Lilliefors Test Statistic       0.13 Lilliefors GOF Test

   95% Adjusted-CLT UCL (Chen-1995)      41.2

5% Lilliefors Critical Value       0.17 Data appear Normal at 5% Significance Level
Data appear Approximate Normal at 5% Significance Level

     31.85

Total Number of Observations      26 Number of Distinct Observations      24
Number of Missing Observations       0

      0.40 Skewness       2.02

Minimum      15.8 Mean      35.38
Maximum      88.1 Median

 97.5% Chebyshev(Mean, Sd) UCL      31.68    99% Chebyshev(Mean, Sd) UCL      38.71

Suggested UCL to Use
95% Chebyshev (Mean, Sd) UCL      28.1

Zinc

General Statistics

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
mmendations are based upon the results of the simulation studies summarized in Singh, Singh, and 

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.
For additional insight the user may want to consult a statistician.

   95% CLT UCL      22.95    95% Jackknife UCL      23.07
   95% Standard Bootstrap UCL      22.85    95% Bootstrap-t UCL      23.91

   95% Hall's Bootstrap UCL      25.7    95% Percentile Bootstrap UCL      23.12
   95% BCA Bootstrap UCL      23.9

   90% Chebyshev(Mean, Sd) UCL      25.52    95% Chebyshev(Mean, Sd) UCL      28.1

     40.99

Assuming Lognormal Distribution
   95% H-UCL      24.68    90% Chebyshev (MVUE) UCL      26.35

Nonparametric Distribution Free UCL Statistics
Data do not follow a Discernible Distribution (0.05)

Nonparametric Distribution Free UCLs

   95% Chebyshev (MVUE) UCL      29.22  97.5% Chebyshev (MVUE) UCL      33.19
   99% Chebyshev (MVUE) UCL

5% Lilliefors Critical Value       0.17 Data Not Lognormal at 5% Significance Level
Data Not Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.92 Data Not Lognormal at 5% Significance Level
Lilliefors Test Statistic       0.24

Maximum of Logged Data       3.99 SD of logged Data       0.51

Lognormal Statistics
Minimum of Logged Data       1.64 Mean of logged Data       2.87

Assuming Gamma Distribution
oximate Gamma UCL (use when n>=50))      23.49% Adjusted Gamma UCL (use when n<50)      23.75

Lilliefors Lognormal GOF Test

Lognormal GOF Test
Shapiro Wilk Test Statistic       0.90 Shapiro Wilk Lognormal GOF Test
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tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
mmendations are based upon the results of the simulation studies summarized in Singh, Singh, and 

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.
For additional insight the user may want to consult a statistician.

   95% BCA Bootstrap UCL      41.6
   90% Chebyshev(Mean, Sd) UCL      43.82    95% Chebyshev(Mean, Sd) UCL      47.65

 97.5% Chebyshev(Mean, Sd) UCL      52.96    99% Chebyshev(Mean, Sd) UCL      63.38

Suggested UCL to Use
95% Student's-t UCL      40.19

Nonparametric Distribution Free UCLs

   95% Chebyshev (MVUE) UCL      46.29  97.5% Chebyshev (MVUE) UCL      51.06
   99% Chebyshev (MVUE) UCL

   95% CLT UCL      40.01    95% Jackknife UCL      40.19
   95% Standard Bootstrap UCL      39.72    95% Bootstrap-t UCL      42.3

   95% Hall's Bootstrap UCL      46.19    95% Percentile Bootstrap UCL      40.12

Lognormal Statistics
Minimum of Logged Data       2.76 Mean of logged Data       3.50

     60.44

Assuming Lognormal Distribution
   95% H-UCL      40.37    90% Chebyshev (MVUE) UCL      42.85

Nonparametric Distribution Free UCL Statistics
Data appear to follow a Discernible Distribution at 5% Significance Level

5% Lilliefors Critical Value       0.17Data appear Lognormal at 5% Significance Level
Data appear Lognormal at 5% Significance Level

Maximum of Logged Data       4.47 SD of logged Data       0.35
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SD in Original Scale 8.8231E SD in Log Scale       0.18
% t UCL (assumes normality of ROS data)     0.004    95% Percentile Bootstrap UCL     0.004

Lognormal GOF Test on Detected Observations Only
Shapiro Wilk Test Statistic       0.93 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.76ected Data appear Lognormal at 5% Significance L
Lilliefors Test Statistic       0.20 Lilliefors GOF Test

5% Lilliefors Critical Value       0.39ected Data appear Lognormal at 5% Significance L
Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects
Mean in Original Scale     0.003 Mean in Log Scale     -5.566

   666.3 Adjusted Chi Square Value (727.86, β)    663.2

nu hat (MLE)    799.2 nu star (bias corrected)    727.9
MLE Mean (bias corrected)     0.009 MLE Sd (bias corrected)

mma Approximate UCL (use when n>=50)      0.010% Gamma Adjusted UCL (use when n<50)      0.010

Adjusted Level of Significance (β)      0.041
pproximate Chi Square Value (727.86, α)

Maximum      0.01 Median      0.01
SD     0.002 CV       0.22

    0.002

k hat (MLE)      12.11 k star (bias corrected MLE)      11.03
Theta hat (MLE) 7.5978E Theta star (bias corrected MLE) 8.3423E

pproximate Chi Square Value (711.12, α)    650.2 Adjusted Chi Square Value (711.12, β)    647.3
 Approximate KM-UCL (use when n>=50)     0.004mma Adjusted KM-UCL (use when n<50)     0.004

ma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM e
Minimum     0.002 Mean     0.009

Gamma ROS Statistics using Imputed  Non-Detects
GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1
For such situations, GROS method tends to yield inflated values of UCLs and BTVs

Theta hat (MLE) 6.9855E Theta star (bias corrected MLE)     0.001
nu hat (MLE)      67.57 nu star (bias corrected)      28.36

Gamma Kaplan-Meier (KM) Statistics
k hat (KM)      10.77 nu hat (KM)    711.1

MLE Mean (bias corrected)     0.004 MLE Sd (bias corrected)     0.002

Gamma GOF Tests on Detected Observations Only
A-D Test Statistic       0.29 Anderson-Darling GOF Test

5% A-D Critical Value       0.68d data appear Gamma Distributed at 5% Significan
K-S Test Statistic       0.23 Kolmogrov-Smirnoff GOF

5% K-S Critical Value       0.35d data appear Gamma Distributed at 5% Significan
Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only
k hat (MLE)       6.75 k star (bias corrected MLE)       2.83

    0.005 95% KM Chebyshev UCL     0.006

SD     0.001    95% KM (BCA) UCL     0.004
95% KM (t) UCL     0.004 95% KM (Percentile Bootstrap) UCL

97.5% KM Chebyshev UCL     0.007 99% KM Chebyshev UCL     0.009

   95% KM (z) UCL     0.004    95% KM Bootstrap t UCL     0.005
90% KM Chebyshev UCL

Normal GOF Test on Detects Only
Shapiro Wilk Test Statistic       0.89 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.76etected Data appear Normal at 5% Significance Le
Lilliefors Test Statistic       0.20 Lilliefors GOF Test

5% Lilliefors Critical Value       0.39etected Data appear Normal at 5% Significance Le

    N/A    

Detected Data appear Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs
Mean     0.004 Standard Error of Mean 5.6283E

      1.11 Kurtosis Detects       1.02

Variance Detects 4.4982E Percent Non-Detects      84.85
Mean Detects     0.004 SD Detects

Mean of Logged Detects     -5.432 SD of Logged Detects       0.43

Median Detects     0.004 CV Detects       0.44
Skewness Detects

Number of Detects       5 Number of Non-Detects      28
Number of Distinct Detects       5 Number of Distinct Non-Detects      24

    0.002

Minimum Detect     0.002 Minimum Non-Detect     0.005
Maximum Detect     0.008 Maximum Non-Detect     0.007

UCL Statistics for Data Sets with Non-Detects

User Selected Options
e/Time of Computation   2/5/2015 10:09:41 AM

From File   ProUCLinput_11-006(b)_0-10.xls
Full Precision   OFF

Confidence Coefficient   95%

General Statistics
Total Number of Observations      33 Number of Distinct Observations      29

 f Bootstrap Operations   2000

Acetone
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   95% Chebyshev (MVUE) UCL  13085  97.5% Chebyshev (MVUE) UCL  14938
   99% Chebyshev (MVUE) UCL

Lognormal Statistics
Minimum of Logged Data       7.40 Mean of logged Data       8.90

 18577

Assuming Lognormal Distribution
   95% H-UCL  10994    90% Chebyshev (MVUE) UCL  11750

Lilliefors Lognormal GOF Test

Lognormal GOF Test
Shapiro Wilk Test Statistic       0.92 Shapiro Wilk Lognormal GOF Test

5% Lilliefors Critical Value       0.15 Data Not Lognormal at 5% Significance Level
Data Not Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.93 Data Not Lognormal at 5% Significance Level
Lilliefors Test Statistic       0.16

Maximum of Logged Data       9.84 SD of logged Data       0.61

nu hat (MLE)    234 nu star (bias corrected)    214.7
MLE Mean (bias corrected)   8565 MLE Sd (bias corrected)   4820

Approximate Chi Square Value (0.05)    181.8

Assuming Gamma Distribution
oximate Gamma UCL (use when n>=50))  10115% Adjusted Gamma UCL (use when n<50)  10199

Adjusted Level of Significance      0.042 Adjusted Chi Square Value    180.3

5% A-D Critical Value       0.75d data appear Gamma Distributed at 5% Significan
K-S Test Statistic       0.13 Kolmogrov-Smirnoff Gamma GOF Test

Gamma Statistics
k hat (MLE)       3.44 k star (bias corrected MLE)       3.15

5% K-S Critical Value       0.15d data appear Gamma Distributed at 5% Significan
Detected data appear Gamma Distributed at 5% Significance Level

Theta hat (MLE)   2489 Theta star (bias corrected MLE)   2712

Lilliefors Test Statistic      0.089 Lilliefors GOF Test
5% Lilliefors Critical Value       0.15 Data appear Normal at 5% Significance Level

   95% Modified-t UCL (Johnson-1978)   9795

Data appear Normal at 5% Significance Level

Assuming Normal Distribution
   95% Normal UCL    95% UCLs (Adjusted for Skewness)

Gamma GOF Test
A-D Test Statistic       0.63 Anderson-Darling Gamma GOF Test

   95% Student's-t UCL   9790    95% Adjusted-CLT UCL (Chen-1995)   9785

Coefficient of Variation       0.49 Skewness       0.22

Maximum  18800 Median   8420
SD

Normal GOF Test
Shapiro Wilk Test Statistic       0.96 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.93 Data appear Normal at 5% Significance Level

ations results will not cover all Real World data sets; for additional insight the user may want to cons

Aluminum

Warning: One or more Recommended UCL(s) not available!

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
Recommendations are based upon data size, data distribution, and skewness.

mmendations are based upon the results of the simulation studies summarized in Singh, Maichle, and 

  8565

General Statistics
Total Number of Observations      34 Number of Distinct Observations      30

  4221 Std. Error of Mean    723.9

Number of Missing Observations       0
Minimum   1650 Mean

Mean in Original Scale     0.003 Mean in Log Scale     -5.739
SD in Original Scale     0.001 SD in Log Scale       0.22

   95% t UCL (Assumes normality)     0.003    95% H-Stat UCL     0.003

Suggested UCL to Use
95% KM (t) UCL     0.004 95% KM (Percentile Bootstrap) UCL     N/A    

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics
Detected Data appear Normal Distributed at 5% Significance Level

CLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distribute
KM Mean (logged)     -5.56    95% H-UCL (KM -Log)     0.004

KM SD (logged)       0.28    95% Critical H Value (KM-Log)       1.79
KM Standard Error of Mean (logged)       0.14

DL/2 Statistics
DL/2 Normal DL/2 Log-Transformed

   95% BCA Bootstrap UCL     0.004    95% Bootstrap t UCL     0.004
   95% H-UCL (Log ROS)     0.004
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mma Approximate UCL (use when n>=50)       0.74% Gamma Adjusted UCL (use when n<50)       0.74

Adjusted Level of Significance (β)      0.042
Approximate Chi Square Value (N/A, α)

SD       0.12 CV       0.16

      0.11

k hat (MLE)      40.4 k star (bias corrected MLE)      36.86
Theta hat (MLE)      0.017 Theta star (bias corrected MLE)      0.019

  2391 Adjusted Chi Square Value (N/A, β)   2385

nu hat (MLE)   2747 nu star (bias corrected)   2506
MLE Mean (bias corrected)       0.71 MLE Sd (bias corrected)

 Approximate KM-UCL (use when n>=50)       0.76mma Adjusted KM-UCL (use when n<50)       0.77

ma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM e
Minimum       0.45 Mean       0.71

Gamma ROS Statistics using Imputed  Non-Detects
GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1
For such situations, GROS method tends to yield inflated values of UCLs and BTVs

Maximum       1.16 Median       0.70

nu hat (MLE)    329.1 nu star (bias corrected)    207

Gamma Kaplan-Meier (KM) Statistics
k hat (KM)      14.49 nu hat (KM)    985.2

MLE Mean (bias corrected)       0.80 MLE Sd (bias corrected)       0.22

pproximate Chi Square Value (985.21, α)    913.4 Adjusted Chi Square Value (985.21, β)    909.9

K-S Test Statistic       0.27 Kolmogrov-Smirnoff GOF
5% K-S Critical Value       0.29d data appear Gamma Distributed at 5% Significan

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only
k hat (MLE)      20.57 k star (bias corrected MLE)      12.94

Theta hat (MLE)      0.039 Theta star (bias corrected MLE)      0.062

97.5% KM Chebyshev UCL       1.08 99% KM Chebyshev UCL       1.31

   95% KM (z) UCL       0.81    95% KM Bootstrap t UCL       0.81
90% KM Chebyshev UCL

Gamma GOF Tests on Detected Observations Only
A-D Test Statistic       0.47 Anderson-Darling GOF Test

5% A-D Critical Value       0.71d data appear Gamma Distributed at 5% Significan

Lilliefors Test Statistic       0.25 Lilliefors GOF Test
5% Lilliefors Critical Value       0.31etected Data appear Normal at 5% Significance Le

      0.80

Detected Data appear Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs
Mean       0.71 Standard Error of Mean      0.060

      0.89 95% KM Chebyshev UCL       0.97

SD       0.18    95% KM (BCA) UCL       0.80
95% KM (t) UCL       0.81 95% KM (Percentile Bootstrap) UCL

Mean of Logged Detects     -0.24 SD of Logged Detects       0.23

Median Detects       0.76 CV Detects       0.24
Skewness Detects

Normal GOF Test on Detects Only
Shapiro Wilk Test Statistic       0.88 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.81etected Data appear Normal at 5% Significance Le

Number of Distinct Detects       8 Number of Distinct Non-Detects      22

      0.19

Minimum Detect       0.60 Minimum Non-Detect       0.41
Maximum Detect       1.16 Maximum Non-Detect      13

      0.81 Kurtosis Detects     -0.33

Variance Detects      0.038 Percent Non-Detects      76.47
Mean Detects       0.80 SD Detects

For additional insight the user may want to consult a statistician.

Suggested UCL to Use
95% Student's-t UCL   9790

Antimony

General Statistics
Total Number of Observations      34 Number of Distinct Observations      29

Number of Detects       8 Number of Non-Detects      26

   95% BCA Bootstrap UCL   9827
   90% Chebyshev(Mean, Sd) UCL  10737    95% Chebyshev(Mean, Sd) UCL  11720

 97.5% Chebyshev(Mean, Sd) UCL  13086    99% Chebyshev(Mean, Sd) UCL  15767

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
mmendations are based upon the results of the simulation studies summarized in Singh, Singh, and 

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

Nonparametric Distribution Free UCLs
   95% CLT UCL   9756    95% Jackknife UCL   9790

   95% Standard Bootstrap UCL   9753    95% Bootstrap-t UCL   9763
   95% Hall's Bootstrap UCL   9831    95% Percentile Bootstrap UCL   9755

Nonparametric Distribution Free UCL Statistics
Data appear to follow a Discernible Distribution at 5% Significance Level
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Lilliefors Lognormal GOF Test

Lognormal GOF Test
Shapiro Wilk Test Statistic       0.90 Shapiro Wilk Lognormal GOF Test

5% Lilliefors Critical Value       0.15 Data Not Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.93 Data Not Lognormal at 5% Significance Level
Lilliefors Test Statistic       0.18

nu hat (MLE)    249.2 nu star (bias corrected)    228.5
MLE Mean (bias corrected)       1.89 MLE Sd (bias corrected)       1.03

Approximate Chi Square Value (0.05)    194.5

Assuming Gamma Distribution
oximate Gamma UCL (use when n>=50))       2.23% Adjusted Gamma UCL (use when n<50)       2.24

Adjusted Level of Significance      0.042 Adjusted Chi Square Value    193

K-S Test Statistic       0.15 Kolmogrov-Smirnoff Gamma GOF Test
5% K-S Critical Value       0.15ata Not Gamma Distributed at 5% Significance Lev

Detected data follow Appr. Gamma Distribution at 5% Significance Level

Gamma Statistics
k hat (MLE)       3.66 k star (bias corrected MLE)       3.36

Theta hat (MLE)       0.51 Theta star (bias corrected MLE)       0.56

   95% Modified-t UCL (Johnson-1978)       2.16

Assuming Normal Distribution
   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL       2.16

Gamma GOF Test
A-D Test Statistic       0.71 Anderson-Darling Gamma GOF Test

5% A-D Critical Value       0.75d data appear Gamma Distributed at 5% Significan

Normal GOF Test
Shapiro Wilk Test Statistic       0.95 Shapiro Wilk GOF Test

SD       0.92 Std. Error of Mean       0.15
Coefficient of Variation

5% Shapiro Wilk Critical Value       0.93 Data appear Normal at 5% Significance Level
Lilliefors Test Statistic       0.12 Lilliefors GOF Test

   95% Adjusted-CLT UCL (Chen-1995)       2.17

5% Lilliefors Critical Value       0.15 Data appear Normal at 5% Significance Level
Data appear Normal at 5% Significance Level

General Statistics

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
Recommendations are based upon data size, data distribution, and skewness.

mmendations are based upon the results of the simulation studies summarized in Singh, Maichle, and 
ations results will not cover all Real World data sets; for additional insight the user may want to cons

      1.87

Total Number of Observations      34 Number of Distinct Observations      32
Number of Missing Observations       0

      0.48 Skewness       0.43

Minimum       0.45 Mean       1.89
Maximum       4.02 Median

   95% t UCL (Assumes normality)       1.08    95% H-Stat UCL       0.85

Suggested UCL to Use
95% KM (t) UCL       0.81 95% KM (Percentile Bootstrap) UCL       0.80

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics
Detected Data appear Normal Distributed at 5% Significance Level

Arsenic

KM SD (logged)       0.27    95% Critical H Value (KM-Log)       1.78
KM Standard Error of Mean (logged)      0.092

DL/2 Statistics
DL/2 Normal DL/2 Log-Transformed
Mean in Original Scale       0.78 Mean in Log Scale     -0.455

SD in Original Scale       1.02 SD in Log Scale       0.50

% t UCL (assumes normality of ROS data)       0.74    95% Percentile Bootstrap UCL       0.74
   95% BCA Bootstrap UCL       0.75    95% Bootstrap t UCL       0.76

   95% H-UCL (Log ROS)       0.74

CLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distribute
KM Mean (logged)     -0.377    95% H-UCL (KM -Log)       0.77

Lilliefors Test Statistic       0.25 Lilliefors GOF Test
5% Lilliefors Critical Value       0.31ected Data appear Lognormal at 5% Significance L

Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects
Mean in Original Scale       0.71 Mean in Log Scale     -0.352

SD in Original Scale       0.11 SD in Log Scale       0.14

Lognormal GOF Test on Detected Observations Only
Shapiro Wilk Test Statistic       0.9 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.81ected Data appear Lognormal at 5% Significance L
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Assuming Lognormal Distribution

5% Lilliefors Critical Value       0.15 Data Not Lognormal at 5% Significance Level
Data Not Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.93 Data Not Lognormal at 5% Significance Level
Lilliefors Test Statistic       0.17

Maximum of Logged Data       5.41 SD of logged Data       0.69

Lognormal Statistics
Minimum of Logged Data       3.15 Mean of logged Data       4.49

Approximate Chi Square Value (0.05)    138.4

Assuming Gamma Distribution
oximate Gamma UCL (use when n>=50))    131.4% Adjusted Gamma UCL (use when n<50)    132.6

Adjusted Level of Significance      0.042 Adjusted Chi Square Value    137.1

Lilliefors Lognormal GOF Test

Lognormal GOF Test
Shapiro Wilk Test Statistic       0.89 Shapiro Wilk Lognormal GOF Test

Detected data follow Appr. Gamma Distribution at 5% Significance Level

Gamma Statistics
k hat (MLE)       2.67 k star (bias corrected MLE)       2.46

Theta hat (MLE)      40.59 Theta star (bias corrected MLE)      44.16
nu hat (MLE)    182.1 nu star (bias corrected)    167.3

MLE Mean (bias corrected)    108.7 MLE Sd (bias corrected)      69.27

Assuming Normal Distribution
   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL    126

Gamma GOF Test
A-D Test Statistic       0.85 Anderson-Darling Gamma GOF Test

5% A-D Critical Value       0.75ata Not Gamma Distributed at 5% Significance Lev
K-S Test Statistic       0.13 Kolmogrov-Smirnoff Gamma GOF Test

5% K-S Critical Value       0.15d data appear Gamma Distributed at 5% Significan

5% Shapiro Wilk Critical Value       0.93 Data appear Normal at 5% Significance Level
Lilliefors Test Statistic       0.11 Lilliefors GOF Test

   95% Adjusted-CLT UCL (Chen-1995)    125.8

5% Lilliefors Critical Value       0.15 Data appear Normal at 5% Significance Level
Data appear Normal at 5% Significance Level

   95% Modified-t UCL (Johnson-1978)    126

      0.55 Skewness       0.14

Minimum      23.5 Mean    108.7
Maximum    225 Median

Normal GOF Test
Shapiro Wilk Test Statistic       0.94 Shapiro Wilk GOF Test

SD      59.75 Std. Error of Mean      10.25
Coefficient of Variation

Barium

General Statistics

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
mmendations are based upon the results of the simulation studies summarized in Singh, Singh, and 

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.
For additional insight the user may want to consult a statistician.

   113.5

Total Number of Observations      34 Number of Distinct Observations      33
Number of Missing Observations       0

   95% BCA Bootstrap UCL       2.16
   90% Chebyshev(Mean, Sd) UCL       2.37    95% Chebyshev(Mean, Sd) UCL       2.58

 97.5% Chebyshev(Mean, Sd) UCL       2.88    99% Chebyshev(Mean, Sd) UCL       3.47

Suggested UCL to Use
95% Student's-t UCL       2.16

Nonparametric Distribution Free UCLs

   95% Chebyshev (MVUE) UCL       2.85  97.5% Chebyshev (MVUE) UCL       3.25
   99% Chebyshev (MVUE) UCL

   95% CLT UCL       2.15    95% Jackknife UCL       2.16
   95% Standard Bootstrap UCL       2.15    95% Bootstrap-t UCL       2.18

   95% Hall's Bootstrap UCL       2.17    95% Percentile Bootstrap UCL       2.15

Lognormal Statistics
Minimum of Logged Data     -0.794 Mean of logged Data       0.49

      4.02

Assuming Lognormal Distribution
   95% H-UCL       2.40    90% Chebyshev (MVUE) UCL       2.57

Nonparametric Distribution Free UCL Statistics
Data appear to follow a Discernible Distribution at 5% Significance Level

Data Not Lognormal at 5% Significance Level

Maximum of Logged Data       1.39 SD of logged Data       0.58
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   95% Chebyshev (MVUE) UCL       1.29  97.5% Chebyshev (MVUE) UCL       1.44
   99% Chebyshev (MVUE) UCL

Lognormal Statistics
Minimum of Logged Data     -1.094 Mean of logged Data     -0.164

      1.73

Assuming Lognormal Distribution
   95% H-UCL       1.11    90% Chebyshev (MVUE) UCL       1.18

Nonparametric Distribution Free UCL Statistics
Data appear to follow a Discernible Distribution at 5% Significance Level

Lilliefors Lognormal GOF Test

Lognormal GOF Test
Shapiro Wilk Test Statistic       0.95 Shapiro Wilk Lognormal GOF Test

5% Lilliefors Critical Value       0.15Data appear Lognormal at 5% Significance Level
Data appear Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.93Data appear Lognormal at 5% Significance Level
Lilliefors Test Statistic       0.13

Maximum of Logged Data       1.08 SD of logged Data       0.47

nu hat (MLE)    320.8 nu star (bias corrected)    293.8
MLE Mean (bias corrected)       0.94 MLE Sd (bias corrected)       0.45

Approximate Chi Square Value (0.05)    255.1

Assuming Gamma Distribution
roximate Gamma UCL (use when n>=50)       1.09% Adjusted Gamma UCL (use when n<50)       1.09

Adjusted Level of Significance      0.042 Adjusted Chi Square Value    253.3

K-S Test Statistic       0.13 Kolmogrov-Smirnoff Gamma GOF Test
5% K-S Critical Value       0.15d data appear Gamma Distributed at 5% Significan

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics
k hat (MLE)       4.71 k star (bias corrected MLE)       4.32

Theta hat (MLE)       0.20 Theta star (bias corrected MLE)       0.21

   95% Modified-t UCL (Johnson-1978)       1.09

Assuming Normal Distribution
   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL       1.09

Gamma GOF Test
A-D Test Statistic       0.63 Anderson-Darling Gamma GOF Test

5% A-D Critical Value       0.75d data appear Gamma Distributed at 5% Significan

Normal GOF Test
Shapiro Wilk Test Statistic       0.81 Shapiro Wilk GOF Test

SD       0.49 Std. Error of Mean      0.084
Coefficient of Variation

5% Shapiro Wilk Critical Value       0.93 Data Not Normal at 5% Significance Level
Lilliefors Test Statistic       0.20 Lilliefors GOF Test

   95% Adjusted-CLT UCL (Chen-1995)       1.12

5% Lilliefors Critical Value       0.15 Data Not Normal at 5% Significance Level
Data Not Normal at 5% Significance Level

      0.93

Total Number of Observations      34 Number of Distinct Observations      32
Number of Missing Observations       0

      0.52 Skewness       2.17

Minimum       0.33 Mean       0.94
Maximum       2.97 Median

 97.5% Chebyshev(Mean, Sd) UCL    172.7    99% Chebyshev(Mean, Sd) UCL    210.6

Suggested UCL to Use
95% Student's-t UCL    126

Beryllium

General Statistics

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
mmendations are based upon the results of the simulation studies summarized in Singh, Singh, and 

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.
For additional insight the user may want to consult a statistician.

   95% CLT UCL    125.5    95% Jackknife UCL    126
   95% Standard Bootstrap UCL    124.8    95% Bootstrap-t UCL    126.4

   95% Hall's Bootstrap UCL    125.7    95% Percentile Bootstrap UCL    125.8
   95% BCA Bootstrap UCL    126.3

   90% Chebyshev(Mean, Sd) UCL    139.4    95% Chebyshev(Mean, Sd) UCL    153.3

   258.8

   95% H-UCL    147.2    90% Chebyshev (MVUE) UCL    156.8

Nonparametric Distribution Free UCL Statistics
Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

   95% Chebyshev (MVUE) UCL    176.8  97.5% Chebyshev (MVUE) UCL    204.5
   99% Chebyshev (MVUE) UCL
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Lilliefors Test Statistic       0.19 Lilliefors GOF Test

mma Approximate UCL (use when n>=50)       0.25% Gamma Adjusted UCL (use when n<50)       0.25

Adjusted Level of Significance (β)      0.042
pproximate Chi Square Value (184.33, α)

Lognormal GOF Test on Detected Observations Only
Shapiro Wilk Test Statistic       0.88 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.80ected Data appear Lognormal at 5% Significance L

SD       0.20 CV       0.99

      0.12

k hat (MLE)       2.95 k star (bias corrected MLE)       2.71
Theta hat (MLE)      0.071 Theta star (bias corrected MLE)      0.077

   153.9 Adjusted Chi Square Value (184.33, β)    152.6

nu hat (MLE)    200.7 nu star (bias corrected)    184.3
MLE Mean (bias corrected)       0.20 MLE Sd (bias corrected)

 Approximate KM-UCL (use when n>=50)       0.30mma Adjusted KM-UCL (use when n<50)       0.31

ma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM e
Minimum      0.049 Mean       0.20

Gamma ROS Statistics using Imputed  Non-Detects
GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1
For such situations, GROS method tends to yield inflated values of UCLs and BTVs

Maximum       1.33 Median       0.16

nu hat (MLE)      20.65 nu star (bias corrected)      13.13

Gamma Kaplan-Meier (KM) Statistics
k hat (KM)       1.26 nu hat (KM)      85.82

MLE Mean (bias corrected)       0.38 MLE Sd (bias corrected)       0.39

Approximate Chi Square Value (85.82, α)      65.46 Adjusted Chi Square Value (85.82, β)      64.59

K-S Test Statistic       0.25 Kolmogrov-Smirnoff GOF
5% K-S Critical Value       0.31d data appear Gamma Distributed at 5% Significan

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only
k hat (MLE)       1.47 k star (bias corrected MLE)       0.93

Theta hat (MLE)       0.25 Theta star (bias corrected MLE)       0.40

97.5% KM Chebyshev UCL       0.55 99% KM Chebyshev UCL       0.74

   95% KM (z) UCL       0.31    95% KM Bootstrap t UCL       0.36
90% KM Chebyshev UCL

Gamma GOF Tests on Detected Observations Only
A-D Test Statistic       0.60 Anderson-Darling GOF Test

5% A-D Critical Value       0.72d data appear Gamma Distributed at 5% Significan

Lilliefors Test Statistic       0.36 Lilliefors GOF Test
5% Lilliefors Critical Value       0.33Detected Data Not Normal at 5% Significance Leve

      0.32

Detected Data Not Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs
Mean       0.23 Standard Error of Mean      0.051

      0.38 95% KM Chebyshev UCL       0.45

SD       0.21    95% KM (BCA) UCL       0.32
95% KM (t) UCL       0.32 95% KM (Percentile Bootstrap) UCL

Mean of Logged Detects     -1.342 SD of Logged Detects       0.86

Median Detects       0.27 CV Detects       1.13
Skewness Detects

Normal GOF Test on Detects Only
Shapiro Wilk Test Statistic       0.66 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.80Detected Data Not Normal at 5% Significance Leve

Number of Distinct Detects       7 Number of Distinct Non-Detects      24

      0.43

Minimum Detect       0.11 Minimum Non-Detect       0.35
Maximum Detect       1.33 Maximum Non-Detect       0.84

      2.35 Kurtosis Detects       5.82

Variance Detects       0.18 Percent Non-Detects      79.41
Mean Detects       0.38 SD Detects

For additional insight the user may want to consult a statistician.

Suggested UCL to Use
95% Adjusted Gamma UCL       1.09

Bis(2-ethylhexyl)phthalate

General Statistics
Total Number of Observations      34 Number of Distinct Observations      30

Number of Detects       7 Number of Non-Detects      27

   95% BCA Bootstrap UCL       1.12
   90% Chebyshev(Mean, Sd) UCL       1.20    95% Chebyshev(Mean, Sd) UCL       1.31

 97.5% Chebyshev(Mean, Sd) UCL       1.47    99% Chebyshev(Mean, Sd) UCL       1.79

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
mmendations are based upon the results of the simulation studies summarized in Singh, Singh, and 

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

Nonparametric Distribution Free UCLs
   95% CLT UCL       1.08    95% Jackknife UCL       1.09

   95% Standard Bootstrap UCL       1.08    95% Bootstrap-t UCL       1.14
   95% Hall's Bootstrap UCL       1.25    95% Percentile Bootstrap UCL       1.09
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 Approximate KM-UCL (use when n>=50)       0.22mma Adjusted KM-UCL (use when n<50)       0.22

Gamma ROS Statistics using Imputed  Non-Detects
GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

nu hat (MLE)    472.1 nu star (bias corrected)    409.1

Gamma Kaplan-Meier (KM) Statistics
k hat (KM)      10.65 nu hat (KM)    723.9

MLE Mean (bias corrected)       0.20 MLE Sd (bias corrected)      0.066

pproximate Chi Square Value (723.90, α)    662.5 Adjusted Chi Square Value (723.90, β)    659.6

K-S Test Statistic       0.10 Kolmogrov-Smirnoff GOF
5% K-S Critical Value       0.18d data appear Gamma Distributed at 5% Significan

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only
k hat (MLE)      10.73 k star (bias corrected MLE)       9.29

Theta hat (MLE)      0.018 Theta star (bias corrected MLE)      0.021

97.5% KM Chebyshev UCL       0.28 99% KM Chebyshev UCL       0.33

   95% KM (z) UCL       0.22    95% KM Bootstrap t UCL       0.22
90% KM Chebyshev UCL

Gamma GOF Tests on Detected Observations Only
A-D Test Statistic       0.32 Anderson-Darling GOF Test

5% A-D Critical Value       0.74d data appear Gamma Distributed at 5% Significan

Lilliefors Test Statistic      0.087 Lilliefors GOF Test
5% Lilliefors Critical Value       0.18etected Data appear Normal at 5% Significance Le

      0.22

Detected Data appear Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs
Mean       0.20 Standard Error of Mean      0.013

      0.24 95% KM Chebyshev UCL       0.26

SD      0.062    95% KM (BCA) UCL       0.22
95% KM (t) UCL       0.22 95% KM (Percentile Bootstrap) UCL

Mean of Logged Detects     -1.645 SD of Logged Detects       0.31

Median Detects       0.2 CV Detects       0.31
Skewness Detects

Normal GOF Test on Detects Only
Shapiro Wilk Test Statistic       0.94 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.91etected Data appear Normal at 5% Significance Le

Number of Distinct Detects      21 Number of Distinct Non-Detects      12

     0.063

Minimum Detect       0.11 Minimum Non-Detect       0.51
Maximum Detect       0.37 Maximum Non-Detect       0.76

      0.66 Kurtosis Detects       1.07

Variance Detects     0.004 Percent Non-Detects      35.29
Mean Detects       0.20 SD Detects

ations results will not cover all Real World data sets; for additional insight the user may want to cons

95% Adjusted Gamma KM-UCL       0.31

Cadmium

General Statistics
Total Number of Observations      34 Number of Distinct Observations      33

Number of Detects      22 Number of Non-Detects      12

   95% t UCL (Assumes normality)       0.30    95% H-Stat UCL       0.27

Suggested UCL to Use
95% KM (t) UCL       0.32 95% GROS Adjusted Gamma UCL       0.25

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics
Detected Data appear Gamma Distributed at 5% Significance Level

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
Recommendations are based upon data size, data distribution, and skewness.

mmendations are based upon the results of the simulation studies summarized in Singh, Maichle, and 

KM SD (logged)       0.54    95% Critical H Value (KM-Log)       1.97
KM Standard Error of Mean (logged)       0.19

DL/2 Statistics
DL/2 Normal DL/2 Log-Transformed
Mean in Original Scale       0.24 Mean in Log Scale     -1.527

SD in Original Scale       0.20 SD in Log Scale       0.41

% t UCL (assumes normality of ROS data)       0.28    95% Percentile Bootstrap UCL       0.29
   95% BCA Bootstrap UCL       0.33    95% Bootstrap t UCL       0.44

   95% H-UCL (Log ROS)       0.24

CLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distribute
KM Mean (logged)     -1.637    95% H-UCL (KM -Log)       0.27

5% Lilliefors Critical Value       0.33ected Data appear Lognormal at 5% Significance L
Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects
Mean in Original Scale       0.22 Mean in Log Scale     -1.632

SD in Original Scale       0.20 SD in Log Scale       0.41
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K-S Test Statistic       0.10 Kolmogrov-Smirnoff Gamma GOF Test
5% K-S Critical Value       0.15d data appear Gamma Distributed at 5% Significan

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics
k hat (MLE)       4.13 k star (bias corrected MLE)       3.79

   95% Modified-t UCL (Johnson-1978)   2408

Assuming Normal Distribution
   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL   2406

Gamma GOF Test
A-D Test Statistic       0.45 Anderson-Darling Gamma GOF Test

5% A-D Critical Value       0.75d data appear Gamma Distributed at 5% Significan

Normal GOF Test
Shapiro Wilk Test Statistic       0.96 Shapiro Wilk GOF Test

SD    999.5 Std. Error of Mean    171.4
Coefficient of Variation

5% Shapiro Wilk Critical Value       0.93 Data appear Normal at 5% Significance Level
Lilliefors Test Statistic       0.10 Lilliefors GOF Test

   95% Adjusted-CLT UCL (Chen-1995)   2408

5% Lilliefors Critical Value       0.15 Data appear Normal at 5% Significance Level
Data appear Normal at 5% Significance Level

General Statistics

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
Recommendations are based upon data size, data distribution, and skewness.

mmendations are based upon the results of the simulation studies summarized in Singh, Maichle, and 
ations results will not cover all Real World data sets; for additional insight the user may want to cons

  2080

Total Number of Observations      34 Number of Distinct Observations      34
Number of Missing Observations       0

      0.47 Skewness       0.32

Minimum    553 Mean   2116
Maximum   4520 Median

   95% t UCL (Assumes normality)       0.25    95% H-Stat UCL       0.26

Suggested UCL to Use
95% KM (t) UCL       0.22 95% KM (Percentile Bootstrap) UCL       0.22

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics
Detected Data appear Normal Distributed at 5% Significance Level

Calcium

KM SD (logged)       0.31    95% Critical H Value (KM-Log)       1.80
KM Standard Error of Mean (logged)      0.067

DL/2 Statistics
DL/2 Normal DL/2 Log-Transformed
Mean in Original Scale       0.23 Mean in Log Scale     -1.488

SD in Original Scale      0.073 SD in Log Scale       0.33

% t UCL (assumes normality of ROS data)       0.21    95% Percentile Bootstrap UCL       0.21
   95% BCA Bootstrap UCL       0.21    95% Bootstrap t UCL       0.21

   95% H-UCL (Log ROS)       0.21

CLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distribute
KM Mean (logged)     -1.645    95% H-UCL (KM -Log)       0.22

Lilliefors Test Statistic       0.11 Lilliefors GOF Test
5% Lilliefors Critical Value       0.18ected Data appear Lognormal at 5% Significance L

Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects
Mean in Original Scale       0.19 Mean in Log Scale     -1.645

SD in Original Scale      0.050 SD in Log Scale       0.25

mma Approximate UCL (use when n>=50)       0.21% Gamma Adjusted UCL (use when n<50)       0.21

Adjusted Level of Significance (β)      0.042
Approximate Chi Square Value (N/A, α)

Lognormal GOF Test on Detected Observations Only
Shapiro Wilk Test Statistic       0.95 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.91ected Data appear Lognormal at 5% Significance L

SD      0.050 CV       0.25

     0.051

k hat (MLE)      16.45 k star (bias corrected MLE)      15.02
Theta hat (MLE)      0.012 Theta star (bias corrected MLE)      0.013

   948 Adjusted Chi Square Value (N/A, β)    944.5

nu hat (MLE)   1119 nu star (bias corrected)   1021
MLE Mean (bias corrected)       0.2 MLE Sd (bias corrected)

ma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM e
Minimum       0.11 Mean       0.2

GROS may not be used when kstar of detected data is small such as < 0.1
For such situations, GROS method tends to yield inflated values of UCLs and BTVs

Maximum       0.37 Median       0.19
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Approximate Chi Square Value (0.05)    207.1

Assuming Gamma Distribution

Adjusted Level of Significance      0.042 Adjusted Chi Square Value    205.5

Data Not Gamma Distributed at 5% Significance Level

Gamma Statistics
k hat (MLE)       3.88 k star (bias corrected MLE)       3.56

Theta hat (MLE)       2.32 Theta star (bias corrected MLE)       2.53
nu hat (MLE)    264.1 nu star (bias corrected)    242.1

MLE Mean (bias corrected)       9.03 MLE Sd (bias corrected)       4.78

Assuming Normal Distribution
   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL      10.66

Gamma GOF Test
A-D Test Statistic       1.50 Anderson-Darling Gamma GOF Test

5% A-D Critical Value       0.75ata Not Gamma Distributed at 5% Significance Lev
K-S Test Statistic       0.18 Kolmogrov-Smirnoff Gamma GOF Test

5% K-S Critical Value       0.15ata Not Gamma Distributed at 5% Significance Lev

5% Shapiro Wilk Critical Value       0.93 Data Not Normal at 5% Significance Level
Lilliefors Test Statistic       0.26 Lilliefors GOF Test

   95% Adjusted-CLT UCL (Chen-1995)      11.21

5% Lilliefors Critical Value       0.15 Data Not Normal at 5% Significance Level
Data Not Normal at 5% Significance Level

   95% Modified-t UCL (Johnson-1978)      10.75

      0.61 Skewness       3.42

Minimum       1.78 Mean       9.03
Maximum      35.8 Median

Normal GOF Test
Shapiro Wilk Test Statistic       0.67 Shapiro Wilk GOF Test

SD       5.59 Std. Error of Mean       0.95
Coefficient of Variation

Chromium

General Statistics

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
mmendations are based upon the results of the simulation studies summarized in Singh, Singh, and 

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.
For additional insight the user may want to consult a statistician.

      8.76

Total Number of Observations      34 Number of Distinct Observations      34
Number of Missing Observations       0

   95% BCA Bootstrap UCL   2405
   90% Chebyshev(Mean, Sd) UCL   2630    95% Chebyshev(Mean, Sd) UCL   2863

 97.5% Chebyshev(Mean, Sd) UCL   3186    99% Chebyshev(Mean, Sd) UCL   3821

Suggested UCL to Use
95% Student's-t UCL   2406

Nonparametric Distribution Free UCLs

   95% Chebyshev (MVUE) UCL   3044  97.5% Chebyshev (MVUE) UCL   3435
   99% Chebyshev (MVUE) UCL

   95% CLT UCL   2398    95% Jackknife UCL   2406
   95% Standard Bootstrap UCL   2392    95% Bootstrap-t UCL   2407

   95% Hall's Bootstrap UCL   2399    95% Percentile Bootstrap UCL   2395

Lognormal Statistics
Minimum of Logged Data       6.31 Mean of logged Data       7.53

  4201

Assuming Lognormal Distribution
   95% H-UCL   2586    90% Chebyshev (MVUE) UCL   2763

Nonparametric Distribution Free UCL Statistics
Data appear to follow a Discernible Distribution at 5% Significance Level

Lilliefors Lognormal GOF Test

Lognormal GOF Test
Shapiro Wilk Test Statistic       0.94 Shapiro Wilk Lognormal GOF Test

5% Lilliefors Critical Value       0.15Data appear Lognormal at 5% Significance Level
Data appear Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.93Data appear Lognormal at 5% Significance Level
Lilliefors Test Statistic       0.13

Maximum of Logged Data       8.41 SD of logged Data       0.53

nu hat (MLE)    281.2 nu star (bias corrected)    257.7
MLE Mean (bias corrected)   2116 MLE Sd (bias corrected)   1087

Approximate Chi Square Value (0.05)    221.5

Assuming Gamma Distribution
oximate Gamma UCL (use when n>=50))   2461% Adjusted Gamma UCL (use when n<50)   2480

Adjusted Level of Significance      0.042 Adjusted Chi Square Value    219.9

Theta hat (MLE)    511.7 Theta star (bias corrected MLE)    558.3
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Lilliefors Lognormal GOF Test

Lognormal GOF Test
Shapiro Wilk Test Statistic       0.92 Shapiro Wilk Lognormal GOF Test

5% Lilliefors Critical Value       0.15 Data Not Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.93 Data Not Lognormal at 5% Significance Level
Lilliefors Test Statistic       0.19

nu hat (MLE)    224.5 nu star (bias corrected)    206
MLE Mean (bias corrected)       3.09 MLE Sd (bias corrected)       1.78

Approximate Chi Square Value (0.05)    173.8

Assuming Gamma Distribution
oximate Gamma UCL (use when n>=50))       3.67% Adjusted Gamma UCL (use when n<50)       3.70

Adjusted Level of Significance      0.042 Adjusted Chi Square Value    172.3

K-S Test Statistic       0.16 Kolmogrov-Smirnoff Gamma GOF Test
5% K-S Critical Value       0.15ata Not Gamma Distributed at 5% Significance Lev

Detected data follow Appr. Gamma Distribution at 5% Significance Level

Gamma Statistics
k hat (MLE)       3.30 k star (bias corrected MLE)       3.02

Theta hat (MLE)       0.93 Theta star (bias corrected MLE)       1.02

   95% Modified-t UCL (Johnson-1978)       3.55

Assuming Normal Distribution
   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL       3.55

Gamma GOF Test
A-D Test Statistic       0.61 Anderson-Darling Gamma GOF Test

5% A-D Critical Value       0.75d data appear Gamma Distributed at 5% Significan

Normal GOF Test
Shapiro Wilk Test Statistic       0.96 Shapiro Wilk GOF Test

SD       1.55 Std. Error of Mean       0.26
Coefficient of Variation

5% Shapiro Wilk Critical Value       0.93 Data appear Normal at 5% Significance Level
Lilliefors Test Statistic       0.11 Lilliefors GOF Test

   95% Adjusted-CLT UCL (Chen-1995)       3.54

5% Lilliefors Critical Value       0.15 Data appear Normal at 5% Significance Level
Data appear Normal at 5% Significance Level

      3.21

Total Number of Observations      34 Number of Distinct Observations      32
Number of Missing Observations       0

      0.50 Skewness       0.2

Minimum       0.43 Mean       3.09
Maximum       6.51 Median

 97.5% Chebyshev(Mean, Sd) UCL      15.03    99% Chebyshev(Mean, Sd) UCL      18.58

Suggested UCL to Use
95% Chebyshev (Mean, Sd) UCL      13.22

Cobalt

General Statistics

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
mmendations are based upon the results of the simulation studies summarized in Singh, Singh, and 

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.
For additional insight the user may want to consult a statistician.

   95% CLT UCL      10.61    95% Jackknife UCL      10.66
   95% Standard Bootstrap UCL      10.59    95% Bootstrap-t UCL      11.92

   95% Hall's Bootstrap UCL      18.33    95% Percentile Bootstrap UCL      10.76
   95% BCA Bootstrap UCL      11.53

   90% Chebyshev(Mean, Sd) UCL      11.91    95% Chebyshev(Mean, Sd) UCL      13.22

     17.64

Assuming Lognormal Distribution
   95% H-UCL      10.89    90% Chebyshev (MVUE) UCL      11.64

Nonparametric Distribution Free UCL Statistics
Data do not follow a Discernible Distribution (0.05)

Nonparametric Distribution Free UCLs

   95% Chebyshev (MVUE) UCL      12.81  97.5% Chebyshev (MVUE) UCL      14.44
   99% Chebyshev (MVUE) UCL

5% Lilliefors Critical Value       0.15 Data Not Lognormal at 5% Significance Level
Data Not Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.93 Data Not Lognormal at 5% Significance Level
Lilliefors Test Statistic       0.18

Maximum of Logged Data       3.57 SD of logged Data       0.53

Lognormal Statistics
Minimum of Logged Data       0.57 Mean of logged Data       2.06

oximate Gamma UCL (use when n>=50))      10.56% Adjusted Gamma UCL (use when n<50)      10.65

Lilliefors Lognormal GOF Test

Lognormal GOF Test
Shapiro Wilk Test Statistic       0.89 Shapiro Wilk Lognormal GOF Test
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Assuming Lognormal Distribution

5% Lilliefors Critical Value       0.15Data appear Lognormal at 5% Significance Level
Data appear Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.93Data appear Lognormal at 5% Significance Level
Lilliefors Test Statistic       0.13

Maximum of Logged Data       3.83 SD of logged Data       0.54

Lognormal Statistics
Minimum of Logged Data       0.89 Mean of logged Data       2.06

Approximate Chi Square Value (0.05)    168.3

Assuming Gamma Distribution
oximate Gamma UCL (use when n>=50))      11.02% Adjusted Gamma UCL (use when n<50)      11.12

Adjusted Level of Significance      0.042 Adjusted Chi Square Value    166.9

Lilliefors Lognormal GOF Test

Lognormal GOF Test
Shapiro Wilk Test Statistic       0.93 Shapiro Wilk Lognormal GOF Test

Data Not Gamma Distributed at 5% Significance Level

Gamma Statistics
k hat (MLE)       3.20 k star (bias corrected MLE)       2.94

Theta hat (MLE)       2.89 Theta star (bias corrected MLE)       3.15
nu hat (MLE)    217.9 nu star (bias corrected)    200

MLE Mean (bias corrected)       9.27 MLE Sd (bias corrected)       5.40

Assuming Normal Distribution
   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL      11.38

Gamma GOF Test
A-D Test Statistic       1.01 Anderson-Darling Gamma GOF Test

5% A-D Critical Value       0.75ata Not Gamma Distributed at 5% Significance Lev
K-S Test Statistic       0.15 Kolmogrov-Smirnoff Gamma GOF Test

5% K-S Critical Value       0.15ata Not Gamma Distributed at 5% Significance Lev

5% Shapiro Wilk Critical Value       0.93 Data Not Normal at 5% Significance Level
Lilliefors Test Statistic       0.25 Lilliefors GOF Test

   95% Adjusted-CLT UCL (Chen-1995)      12.27

5% Lilliefors Critical Value       0.15 Data Not Normal at 5% Significance Level
Data Not Normal at 5% Significance Level

   95% Modified-t UCL (Johnson-1978)      11.53

      0.78 Skewness       4.18

Minimum       2.45 Mean       9.27
Maximum      46.3 Median

Normal GOF Test
Shapiro Wilk Test Statistic       0.58 Shapiro Wilk GOF Test

SD       7.25 Std. Error of Mean       1.24
Coefficient of Variation

Copper

General Statistics

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
mmendations are based upon the results of the simulation studies summarized in Singh, Singh, and 

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.
For additional insight the user may want to consult a statistician.

      8.27

Total Number of Observations      34 Number of Distinct Observations      31
Number of Missing Observations       0

   95% BCA Bootstrap UCL       3.54
   90% Chebyshev(Mean, Sd) UCL       3.89    95% Chebyshev(Mean, Sd) UCL       4.26

 97.5% Chebyshev(Mean, Sd) UCL       4.76    99% Chebyshev(Mean, Sd) UCL       5.75

Suggested UCL to Use
95% Student's-t UCL       3.55

Nonparametric Distribution Free UCLs

   95% Chebyshev (MVUE) UCL       4.80  97.5% Chebyshev (MVUE) UCL       5.49
   99% Chebyshev (MVUE) UCL

   95% CLT UCL       3.53    95% Jackknife UCL       3.55
   95% Standard Bootstrap UCL       3.53    95% Bootstrap-t UCL       3.55

   95% Hall's Bootstrap UCL       3.55    95% Percentile Bootstrap UCL       3.54

Lognormal Statistics
Minimum of Logged Data     -0.832 Mean of logged Data       0.97

      6.86

Assuming Lognormal Distribution
   95% H-UCL       4.02    90% Chebyshev (MVUE) UCL       4.30

Nonparametric Distribution Free UCL Statistics
Data appear to follow a Discernible Distribution at 5% Significance Level

Data Not Lognormal at 5% Significance Level

Maximum of Logged Data       1.87 SD of logged Data       0.62
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   95% Chebyshev (MVUE) UCL       4.02  97.5% Chebyshev (MVUE) UCL       4.59

Lognormal Statistics
Minimum of Logged Data       0.16 Mean of logged Data       0.82

Assuming Lognormal Distribution
   95% H-UCL       3.38    90% Chebyshev (MVUE) UCL       3.61

Lilliefors Lognormal GOF Test

Lognormal GOF Test
Shapiro Wilk Test Statistic       0.83 Shapiro Wilk Lognormal GOF Test

5% Lilliefors Critical Value       0.15 Data Not Lognormal at 5% Significance Level
Data Not Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.93 Data Not Lognormal at 5% Significance Level
Lilliefors Test Statistic       0.17

Maximum of Logged Data       2.89 SD of logged Data       0.59

nu hat (MLE)    146.6 nu star (bias corrected)    134.6
MLE Mean (bias corrected)       2.91 MLE Sd (bias corrected)       2.04

Approximate Chi Square Value (0.05)    108.8

Assuming Gamma Distribution
oximate Gamma UCL (use when n>=50))       3.60% Adjusted Gamma UCL (use when n<50)       3.64

Adjusted Level of Significance      0.041 Adjusted Chi Square Value    107.6

K-S Test Statistic       0.22 Kolmogrov-Smirnoff Gamma GOF Test
5% K-S Critical Value       0.15ata Not Gamma Distributed at 5% Significance Lev

Data Not Gamma Distributed at 5% Significance Level

Gamma Statistics
k hat (MLE)       2.22 k star (bias corrected MLE)       2.04

Theta hat (MLE)       1.31 Theta star (bias corrected MLE)       1.42

   95% Modified-t UCL (Johnson-1978)       3.89

Assuming Normal Distribution
   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL       3.82

Gamma GOF Test
A-D Test Statistic       2.76 Anderson-Darling Gamma GOF Test

5% A-D Critical Value       0.75ata Not Gamma Distributed at 5% Significance Lev

Normal GOF Test
Shapiro Wilk Test Statistic       0.52 Shapiro Wilk GOF Test

SD       3.09 Std. Error of Mean       0.53
Coefficient of Variation

5% Shapiro Wilk Critical Value       0.93 Data Not Normal at 5% Significance Level
Lilliefors Test Statistic       0.31 Lilliefors GOF Test

   95% Adjusted-CLT UCL (Chen-1995)       4.2

5% Lilliefors Critical Value       0.15 Data Not Normal at 5% Significance Level
Data Not Normal at 5% Significance Level

      2.01

Total Number of Observations      33 Number of Distinct Observations      31
Number of Missing Observations       0

      1.06 Skewness       3.97

Minimum       1.18 Mean       2.91
Maximum      18 Median

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
mmendations are based upon the results of the simulation studies summarized in Singh, Singh, and 

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.
For additional insight the user may want to consult a statistician.

Suggested UCL to Use
95% H-UCL      11.01

Fluoride

General Statistics

ProUCL computes and outputs H-statistic based UCLs for historical reasons only.
 often results in unstable (both high and low) values of UCL95 as shown in examples in the Technica

It is therefore recommended to avoid the use of H-statistic based 95% UCLs.
ametric methods are preferred to compute UCL95 for skewed data sets which do not follow a gamma 

   95% CLT UCL      11.32    95% Jackknife UCL      11.38
   95% Standard Bootstrap UCL      11.31    95% Bootstrap-t UCL      13.44

   95% Hall's Bootstrap UCL      20.13    95% Percentile Bootstrap UCL      11.37
   95% BCA Bootstrap UCL      12.46

   90% Chebyshev(Mean, Sd) UCL      13    95% Chebyshev(Mean, Sd) UCL      14.69
 97.5% Chebyshev(Mean, Sd) UCL      17.04    99% Chebyshev(Mean, Sd) UCL      21.65

     17.99

   95% H-UCL      11.01    90% Chebyshev (MVUE) UCL      11.77

Nonparametric Distribution Free UCL Statistics
Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

   95% Chebyshev (MVUE) UCL      12.99  97.5% Chebyshev (MVUE) UCL      14.68
   99% Chebyshev (MVUE) UCL
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Adjusted Level of Significance (β)      0.042
Approximate Chi Square Value (15.60, α)

SD      11.32 CV       3.67

      6.43

k hat (MLE)       0.23 k star (bias corrected MLE)       0.22
Theta hat (MLE)      13.39 Theta star (bias corrected MLE)      13.43

      7.68 Adjusted Chi Square Value (15.60, β)       7.40

nu hat (MLE)      15.65 nu star (bias corrected)      15.6
MLE Mean (bias corrected)       3.08 MLE Sd (bias corrected)

GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs
GROS may not be used when kstar of detected data is small such as < 0.1

Approximate Chi Square Value (5.70, α)       1.48 Adjusted Chi Square Value (5.70, β)       1.38
 Approximate KM-UCL (use when n>=50)

For such situations, GROS method tends to yield inflated values of UCLs and BTVs
ma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM e

Minimum      0.01 Mean       3.08
Maximum      63.3 Median       0.23

Theta hat (MLE)      14.51 Theta star (bias corrected MLE)      15.67
nu hat (MLE)

     12.32mma Adjusted KM-UCL (use when n<50)      13.24

Gamma Kaplan-Meier (KM) Statistics
k hat (KM)      0.083 nu hat (KM)       5.69

Gamma (KM) may not be used when k hat (KM) is < 0.1

Gamma ROS Statistics using Imputed  Non-Detects

K-S Test Statistic       0.29 Kolmogrov-Smirnoff GOF
5% K-S Critical Value       0.21ed Data Not Gamma Distributed at 5% Significanc

     14.36 nu star (bias corrected)      13.3

Detected Data Not Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only
k hat (MLE)       0.39 k star (bias corrected MLE)       0.36

MLE Mean (bias corrected)       5.79 MLE Sd (bias corrected)       9.52

97.5% KM Chebyshev UCL      15.47 99% KM Chebyshev UCL      22.73

   95% KM (z) UCL       6.44    95% KM Bootstrap t UCL      38.79
90% KM Chebyshev UCL

Gamma GOF Tests on Detected Observations Only
A-D Test Statistic       2.12 Anderson-Darling GOF Test

5% A-D Critical Value       0.82ed Data Not Gamma Distributed at 5% Significanc

Lilliefors Test Statistic       0.44 Lilliefors GOF Test
5% Lilliefors Critical Value       0.20Detected Data Not Normal at 5% Significance Leve

      6.87

Detected Data Not Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs
Mean       3.21 Standard Error of Mean       1.96

      9.10 95% KM Chebyshev UCL      11.77

SD      11.11    95% KM (BCA) UCL       6.92
   95% KM (t) UCL       6.53    95% KM (Percentile Bootstrap) UCL

Mean of Logged Detects       0.10 SD of Logged Detects       1.60

Median Detects       0.73 CV Detects       2.63
Skewness Detects

Normal GOF Test on Detects Only
Shapiro Wilk Test Statistic       0.40 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.89Detected Data Not Normal at 5% Significance Leve

Number of Distinct Detects      18 Number of Distinct Non-Detects       2

     15.24

Minimum Detect       0.21 Minimum Non-Detect       0.5
Maximum Detect      63.3 Maximum Non-Detect       2.2

      3.61 Kurtosis Detects      13.54

Variance Detects    232.1 Percent Non-Detects      47.06
Mean Detects       5.79 SD Detects

For additional insight the user may want to consult a statistician.

Suggested UCL to Use
95% Chebyshev (Mean, Sd) UCL       5.26

HMX

General Statistics
Total Number of Observations      34 Number of Distinct Observations      20

Number of Detects      18 Number of Non-Detects      16

   95% BCA Bootstrap UCL       4.30
   90% Chebyshev(Mean, Sd) UCL       4.53    95% Chebyshev(Mean, Sd) UCL       5.26

 97.5% Chebyshev(Mean, Sd) UCL       6.28    99% Chebyshev(Mean, Sd) UCL       8.28

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
mmendations are based upon the results of the simulation studies summarized in Singh, Singh, and 

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

Nonparametric Distribution Free UCLs

   99% Chebyshev (MVUE) UCL

   95% CLT UCL       3.80    95% Jackknife UCL       3.82
   95% Standard Bootstrap UCL       3.76    95% Bootstrap-t UCL       4.92

   95% Hall's Bootstrap UCL       7.02    95% Percentile Bootstrap UCL       3.81

      5.70

Nonparametric Distribution Free UCL Statistics
Data do not follow a Discernible Distribution (0.05)
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Lognormal GOF Test
Shapiro Wilk Test Statistic       0.9 Shapiro Wilk Lognormal GOF Test

5% Shapiro Wilk Critical Value       0.93 Data Not Lognormal at 5% Significance Level

nu hat (MLE)    630.7 nu star (bias corrected)    576.4
MLE Mean (bias corrected)  12102 MLE Sd (bias corrected)   4157

Approximate Chi Square Value (0.05)    521.7

Assuming Gamma Distribution
oximate Gamma UCL (use when n>=50))  13371% Adjusted Gamma UCL (use when n<50)  13437

Adjusted Level of Significance      0.042 Adjusted Chi Square Value    519.1

K-S Test Statistic       0.13 Kolmogrov-Smirnoff Gamma GOF Test
5% K-S Critical Value       0.15d data appear Gamma Distributed at 5% Significan

Detected data follow Appr. Gamma Distribution at 5% Significance Level

Gamma Statistics
k hat (MLE)       9.27 k star (bias corrected MLE)       8.47

Theta hat (MLE)   1305 Theta star (bias corrected MLE)   1428

   95% Modified-t UCL (Johnson-1978)  13199

Assuming Normal Distribution
   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL  13194

Gamma GOF Test
A-D Test Statistic       0.94 Anderson-Darling Gamma GOF Test

5% A-D Critical Value       0.74ata Not Gamma Distributed at 5% Significance Lev

Normal GOF Test
Shapiro Wilk Test Statistic       0.95 Shapiro Wilk GOF Test

SD   3762 Std. Error of Mean    645.2
Coefficient of Variation

5% Shapiro Wilk Critical Value       0.93 Data appear Normal at 5% Significance Level
Lilliefors Test Statistic       0.14 Lilliefors GOF Test

   95% Adjusted-CLT UCL (Chen-1995)  13198

5% Lilliefors Critical Value       0.15 Data appear Normal at 5% Significance Level
Data appear Normal at 5% Significance Level

General Statistics

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
Recommendations are based upon data size, data distribution, and skewness.

mmendations are based upon the results of the simulation studies summarized in Singh, Maichle, and 
ations results will not cover all Real World data sets; for additional insight the user may want to cons

 12450

Total Number of Observations      34 Number of Distinct Observations      30
Number of Missing Observations       0

      0.31 Skewness       0.29

Minimum   3680 Mean  12102
Maximum  23000 Median

   95% t UCL (Assumes normality)       6.48    95% H-Stat UCL       3.01

Suggested UCL to Use
99% KM (Chebyshev) UCL      22.73

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics
Detected Data appear Approximate Lognormal Distributed at 5% Significance Level

Iron

KM SD (logged)       1.32    95% Critical H Value (KM-Log)       2.87
KM Standard Error of Mean (logged)       0.24

DL/2 Statistics
DL/2 Normal DL/2 Log-Transformed
Mean in Original Scale       3.20 Mean in Log Scale     -0.553

SD in Original Scale      11.28 SD in Log Scale       1.37

% t UCL (assumes normality of ROS data)       6.52    95% Percentile Bootstrap UCL       6.93
   95% BCA Bootstrap UCL       9.22    95% Bootstrap t UCL      38.56

   95% H-UCL (Log ROS)       3.88

CLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distribute
KM Mean (logged)     -0.502    95% H-UCL (KM -Log)       2.82

Lilliefors Test Statistic       0.15 Lilliefors GOF Test
5% Lilliefors Critical Value       0.20ected Data appear Lognormal at 5% Significance L

Detected Data appear Approximate Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects
Mean in Original Scale       3.25 Mean in Log Scale     -0.522

SD in Original Scale      11.27 SD in Log Scale       1.47

mma Approximate UCL (use when n>=50)       6.25% Gamma Adjusted UCL (use when n<50)       6.49

Lognormal GOF Test on Detected Observations Only
Shapiro Wilk Test Statistic       0.87 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.89etected Data Not Lognormal at 5% Significance Le
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5% Lilliefors Critical Value       0.15 Data Not Lognormal at 5% Significance Level
Data appear Approximate Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.93Data appear Lognormal at 5% Significance Level
Lilliefors Test Statistic       0.17

Maximum of Logged Data       3.04 SD of logged Data       0.56

Lognormal Statistics
Minimum of Logged Data       0.67 Mean of logged Data       2.07

Approximate Chi Square Value (0.05)    202.1

Assuming Gamma Distribution
oximate Gamma UCL (use when n>=50))      10.67% Adjusted Gamma UCL (use when n<50)      10.75

Adjusted Level of Significance      0.042 Adjusted Chi Square Value    200.6

Lilliefors Lognormal GOF Test

Lognormal GOF Test
Shapiro Wilk Test Statistic       0.93 Shapiro Wilk Lognormal GOF Test

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics
k hat (MLE)       3.79 k star (bias corrected MLE)       3.48

Theta hat (MLE)       2.39 Theta star (bias corrected MLE)       2.61
nu hat (MLE)    258.2 nu star (bias corrected)    236.8

MLE Mean (bias corrected)       9.10 MLE Sd (bias corrected)       4.88

Assuming Normal Distribution
   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL      10.4

Gamma GOF Test
A-D Test Statistic       0.62 Anderson-Darling Gamma GOF Test

5% A-D Critical Value       0.75d data appear Gamma Distributed at 5% Significan
K-S Test Statistic       0.13 Kolmogrov-Smirnoff Gamma GOF Test

5% K-S Critical Value       0.15d data appear Gamma Distributed at 5% Significan

5% Shapiro Wilk Critical Value       0.93 Data appear Normal at 5% Significance Level
Lilliefors Test Statistic       0.11 Lilliefors GOF Test

   95% Adjusted-CLT UCL (Chen-1995)      10.43

5% Lilliefors Critical Value       0.15 Data appear Normal at 5% Significance Level
Data appear Normal at 5% Significance Level

   95% Modified-t UCL (Johnson-1978)      10.41

      0.48 Skewness       0.47

Minimum       1.97 Mean       9.10
Maximum      21 Median

Normal GOF Test
Shapiro Wilk Test Statistic       0.95 Shapiro Wilk GOF Test

SD       4.44 Std. Error of Mean       0.76
Coefficient of Variation

Lead

General Statistics

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
mmendations are based upon the results of the simulation studies summarized in Singh, Singh, and 

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.
For additional insight the user may want to consult a statistician.

      8.92

Total Number of Observations      34 Number of Distinct Observations      33
Number of Missing Observations       0

   95% BCA Bootstrap UCL  13225
   90% Chebyshev(Mean, Sd) UCL  14038    95% Chebyshev(Mean, Sd) UCL  14915

 97.5% Chebyshev(Mean, Sd) UCL  16132    99% Chebyshev(Mean, Sd) UCL  18522

Suggested UCL to Use
95% Student's-t UCL  13194

Nonparametric Distribution Free UCLs

   95% Chebyshev (MVUE) UCL  15533  97.5% Chebyshev (MVUE) UCL  16979
   99% Chebyshev (MVUE) UCL

   95% CLT UCL  13163    95% Jackknife UCL  13194
   95% Standard Bootstrap UCL  13131    95% Bootstrap-t UCL  13227

   95% Hall's Bootstrap UCL  13328    95% Percentile Bootstrap UCL  13111

Lognormal Statistics
Minimum of Logged Data       8.21 Mean of logged Data       9.34

 19821

Assuming Lognormal Distribution
   95% H-UCL  13696    90% Chebyshev (MVUE) UCL  14491

Nonparametric Distribution Free UCL Statistics
Data appear to follow a Discernible Distribution at 5% Significance Level

Lilliefors Lognormal GOF Test
5% Lilliefors Critical Value       0.15Data appear Lognormal at 5% Significance Level

Data appear Approximate Lognormal at 5% Significance Level

Lilliefors Test Statistic       0.14

Maximum of Logged Data      10.04 SD of logged Data       0.35
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   95% Chebyshev (MVUE) UCL   2267  97.5% Chebyshev (MVUE) UCL   2553
   99% Chebyshev (MVUE) UCL

Lognormal Statistics
Minimum of Logged Data       5.9 Mean of logged Data       7.25

  3114

Assuming Lognormal Distribution
   95% H-UCL   1930    90% Chebyshev (MVUE) UCL   2062

Nonparametric Distribution Free UCL Statistics

Lilliefors Lognormal GOF Test

Lognormal GOF Test
Shapiro Wilk Test Statistic       0.94 Shapiro Wilk Lognormal GOF Test

5% Lilliefors Critical Value       0.15Data appear Lognormal at 5% Significance Level
Data appear Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.93Data appear Lognormal at 5% Significance Level
Lilliefors Test Statistic       0.14

Maximum of Logged Data       8.03 SD of logged Data       0.52

nu hat (MLE)    303.7 nu star (bias corrected)    278.2
MLE Mean (bias corrected)   1582 MLE Sd (bias corrected)    781.9

Approximate Chi Square Value (0.05)    240.6

Assuming Gamma Distribution
oximate Gamma UCL (use when n>=50))   1829% Adjusted Gamma UCL (use when n<50)   1842

Adjusted Level of Significance      0.042 Adjusted Chi Square Value    238.9

K-S Test Statistic       0.12 Kolmogrov-Smirnoff Gamma GOF Test
5% K-S Critical Value       0.15d data appear Gamma Distributed at 5% Significan

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics
k hat (MLE)       4.46 k star (bias corrected MLE)       4.09

Theta hat (MLE)    354.1 Theta star (bias corrected MLE)    386.6

   95% Modified-t UCL (Johnson-1978)   1787

Assuming Normal Distribution
   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL   1786

Gamma GOF Test
A-D Test Statistic       0.29 Anderson-Darling Gamma GOF Test

5% A-D Critical Value       0.75d data appear Gamma Distributed at 5% Significan

Normal GOF Test
Shapiro Wilk Test Statistic       0.97 Shapiro Wilk GOF Test

SD    704.4 Std. Error of Mean    120.8
Coefficient of Variation

5% Shapiro Wilk Critical Value       0.93 Data appear Normal at 5% Significance Level
Lilliefors Test Statistic      0.073 Lilliefors GOF Test

   95% Adjusted-CLT UCL (Chen-1995)   1786

5% Lilliefors Critical Value       0.15 Data appear Normal at 5% Significance Level
Data appear Normal at 5% Significance Level

  1625

Total Number of Observations      34 Number of Distinct Observations      31
Number of Missing Observations       0

      0.44 Skewness       0.26

Minimum    365 Mean   1582
Maximum   3100 Median

 97.5% Chebyshev(Mean, Sd) UCL      13.87    99% Chebyshev(Mean, Sd) UCL      16.69

Suggested UCL to Use
95% Student's-t UCL      10.4

Magnesium

General Statistics

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
mmendations are based upon the results of the simulation studies summarized in Singh, Singh, and 

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.
For additional insight the user may want to consult a statistician.

   95% CLT UCL      10.36    95% Jackknife UCL      10.4
   95% Standard Bootstrap UCL      10.37    95% Bootstrap-t UCL      10.45

   95% Hall's Bootstrap UCL      10.46    95% Percentile Bootstrap UCL      10.32
   95% BCA Bootstrap UCL      10.38

   90% Chebyshev(Mean, Sd) UCL      11.4    95% Chebyshev(Mean, Sd) UCL      12.43

     18.78

Assuming Lognormal Distribution
   95% H-UCL      11.36    90% Chebyshev (MVUE) UCL      12.14

Nonparametric Distribution Free UCL Statistics
Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

   95% Chebyshev (MVUE) UCL      13.44  97.5% Chebyshev (MVUE) UCL      15.24
   99% Chebyshev (MVUE) UCL
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mma Approximate UCL (use when n>=50)      0.016% Gamma Adjusted UCL (use when n<50)      0.016

Adjusted Level of Significance (β)      0.042
pproximate Chi Square Value (302.62, α)

Lognormal GOF Test on Detected Observations Only
Shapiro Wilk Test Statistic       0.94 Shapiro Wilk GOF Test

SD     0.006 CV       0.47

    0.006

k hat (MLE)       4.85 k star (bias corrected MLE)       4.45
Theta hat (MLE)     0.002 Theta star (bias corrected MLE)     0.003

   263.3 Adjusted Chi Square Value (302.62, β)    261.5

nu hat (MLE)    330.4 nu star (bias corrected)    302.6
MLE Mean (bias corrected)      0.014 MLE Sd (bias corrected)

 Approximate KM-UCL (use when n>=50)      0.016mma Adjusted KM-UCL (use when n<50)      0.016

ma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM e
Minimum     0.004 Mean      0.014

Gamma ROS Statistics using Imputed  Non-Detects
GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1
For such situations, GROS method tends to yield inflated values of UCLs and BTVs

Maximum      0.036 Median      0.013

nu hat (MLE)    236.6 nu star (bias corrected)    211.6

Gamma Kaplan-Meier (KM) Statistics
k hat (KM)       3.72 nu hat (KM)    253.3

MLE Mean (bias corrected)      0.015 MLE Sd (bias corrected)     0.007

pproximate Chi Square Value (253.27, α)    217.4 Adjusted Chi Square Value (253.27, β)    215.8

K-S Test Statistic       0.15 Kolmogrov-Smirnoff GOF
5% K-S Critical Value       0.16d data appear Gamma Distributed at 5% Significan

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only
k hat (MLE)       4.38 k star (bias corrected MLE)       3.91

Theta hat (MLE)     0.003 Theta star (bias corrected MLE)     0.003

97.5% KM Chebyshev UCL      0.022 99% KM Chebyshev UCL      0.026

   95% KM (z) UCL      0.016    95% KM Bootstrap t UCL      0.016
90% KM Chebyshev UCL

Gamma GOF Tests on Detected Observations Only
A-D Test Statistic       0.51 Anderson-Darling GOF Test

5% A-D Critical Value       0.74d data appear Gamma Distributed at 5% Significan

Lilliefors Test Statistic       0.13 Lilliefors GOF Test
5% Lilliefors Critical Value       0.17etected Data appear Normal at 5% Significance Le

     0.016

Detected Data appear Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs
Mean      0.014 Standard Error of Mean     0.001

     0.017 95% KM Chebyshev UCL      0.019

SD     0.007    95% KM (BCA) UCL      0.016
95% KM (t) UCL      0.016 95% KM (Percentile Bootstrap) UCL

Mean of Logged Detects     -4.293 SD of Logged Detects       0.51

Median Detects      0.015 CV Detects       0.47
Skewness Detects

Normal GOF Test on Detects Only
Shapiro Wilk Test Statistic       0.93 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.92etected Data appear Normal at 5% Significance Le

Number of Distinct Detects      25 Number of Distinct Non-Detects       6

    0.007

Minimum Detect     0.004 Minimum Non-Detect      0.011
Maximum Detect      0.036 Maximum Non-Detect       0.13

      0.80 Kurtosis Detects       1.32

Variance Detects 5.3216E Percent Non-Detects      20.59
Mean Detects      0.015 SD Detects

For additional insight the user may want to consult a statistician.

Suggested UCL to Use
95% Student's-t UCL   1786

Mercury

General Statistics
Total Number of Observations      34 Number of Distinct Observations      31

Number of Detects      27 Number of Non-Detects       7

   95% BCA Bootstrap UCL   1798
   90% Chebyshev(Mean, Sd) UCL   1944    95% Chebyshev(Mean, Sd) UCL   2108

 97.5% Chebyshev(Mean, Sd) UCL   2336    99% Chebyshev(Mean, Sd) UCL   2784

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
mmendations are based upon the results of the simulation studies summarized in Singh, Singh, and 

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

Nonparametric Distribution Free UCLs
   95% CLT UCL   1780    95% Jackknife UCL   1786

   95% Standard Bootstrap UCL   1778    95% Bootstrap-t UCL   1784
   95% Hall's Bootstrap UCL   1788    95% Percentile Bootstrap UCL   1780

Data appear to follow a Discernible Distribution at 5% Significance Level
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Lilliefors Lognormal GOF Test

Lognormal GOF Test
Shapiro Wilk Test Statistic       0.97 Shapiro Wilk Lognormal GOF Test

5% Lilliefors Critical Value       0.15Data appear Lognormal at 5% Significance Level
Data appear Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.93Data appear Lognormal at 5% Significance Level
Lilliefors Test Statistic       0.10

nu hat (MLE)    379.6 nu star (bias corrected)    347.5
MLE Mean (bias corrected)       6.26 MLE Sd (bias corrected)       2.77

Approximate Chi Square Value (0.05)    305.3

Assuming Gamma Distribution
oximate Gamma UCL (use when n>=50))       7.12% Adjusted Gamma UCL (use when n<50)       7.17

Adjusted Level of Significance      0.042 Adjusted Chi Square Value    303.3

K-S Test Statistic       0.10 Kolmogrov-Smirnoff Gamma GOF Test
5% K-S Critical Value       0.15d data appear Gamma Distributed at 5% Significan

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics
k hat (MLE)       5.58 k star (bias corrected MLE)       5.11

Theta hat (MLE)       1.12 Theta star (bias corrected MLE)       1.22

   95% Modified-t UCL (Johnson-1978)       7.11

Assuming Normal Distribution
   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL       7.09

Gamma GOF Test
A-D Test Statistic       0.33 Anderson-Darling Gamma GOF Test

5% A-D Critical Value       0.74d data appear Gamma Distributed at 5% Significan

Normal GOF Test
Shapiro Wilk Test Statistic       0.88 Shapiro Wilk GOF Test

SD       2.85 Std. Error of Mean       0.49
Coefficient of Variation

5% Shapiro Wilk Critical Value       0.93 Data Not Normal at 5% Significance Level
Lilliefors Test Statistic       0.13 Lilliefors GOF Test

   95% Adjusted-CLT UCL (Chen-1995)       7.20

5% Lilliefors Critical Value       0.15 Data appear Normal at 5% Significance Level
Data appear Approximate Normal at 5% Significance Level

General Statistics

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
Recommendations are based upon data size, data distribution, and skewness.

mmendations are based upon the results of the simulation studies summarized in Singh, Maichle, and 
ations results will not cover all Real World data sets; for additional insight the user may want to cons

      5.93

Total Number of Observations      34 Number of Distinct Observations      34
Number of Missing Observations       0

      0.45 Skewness       1.55

Minimum       2.34 Mean       6.26
Maximum      16.5 Median

   95% t UCL (Assumes normality)      0.018    95% H-Stat UCL      0.018

Suggested UCL to Use
95% KM (t) UCL      0.016 95% KM (Percentile Bootstrap) UCL      0.016

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics
Detected Data appear Normal Distributed at 5% Significance Level

Nickel

KM SD (logged)       0.54    95% Critical H Value (KM-Log)       1.97
KM Standard Error of Mean (logged)      0.099

DL/2 Statistics
DL/2 Normal DL/2 Log-Transformed
Mean in Original Scale      0.015 Mean in Log Scale     -4.379

SD in Original Scale      0.011 SD in Log Scale       0.61

% t UCL (assumes normality of ROS data)      0.016    95% Percentile Bootstrap UCL      0.016
   95% BCA Bootstrap UCL      0.016    95% Bootstrap t UCL      0.016

   95% H-UCL (Log ROS)      0.016

CLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distribute
KM Mean (logged)     -4.41    95% H-UCL (KM -Log)      0.016

Lilliefors Test Statistic       0.18 Lilliefors GOF Test
5% Lilliefors Critical Value       0.17etected Data Not Lognormal at 5% Significance Le

Detected Data appear Approximate Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects
Mean in Original Scale      0.014 Mean in Log Scale     -4.394

SD in Original Scale     0.007 SD in Log Scale       0.51

5% Shapiro Wilk Critical Value       0.92ected Data appear Lognormal at 5% Significance L
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SD       0.94 CV       2.02

 Approximate KM-UCL (use when n>=50)       1.48mma Adjusted KM-UCL (use when n<50)       1.49

ma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM e
Minimum      0.01 Mean       0.46

Gamma ROS Statistics using Imputed  Non-Detects
GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1
For such situations, GROS method tends to yield inflated values of UCLs and BTVs

Maximum       4 Median      0.01

nu hat (MLE)    126.9 nu star (bias corrected)      73.86

Gamma Kaplan-Meier (KM) Statistics
k hat (KM)       5.16 nu hat (KM)    340.6

MLE Mean (bias corrected)       2.11 MLE Sd (bias corrected)       0.92

pproximate Chi Square Value (340.64, α)    298.9 Adjusted Chi Square Value (340.64, β)    296.9

K-S Test Statistic       0.25 Kolmogrov-Smirnoff GOF
5% K-S Critical Value       0.31d data appear Gamma Distributed at 5% Significan

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only
k hat (MLE)       9.06 k star (bias corrected MLE)       5.27

Theta hat (MLE)       0.23 Theta star (bias corrected MLE)       0.40

97.5% KM Chebyshev UCL       1.99 99% KM Chebyshev UCL       2.40

   95% KM (z) UCL       1.48    95% KM Bootstrap t UCL       1.56
90% KM Chebyshev UCL

Gamma GOF Tests on Detected Observations Only
A-D Test Statistic       0.65 Anderson-Darling GOF Test

5% A-D Critical Value       0.70d data appear Gamma Distributed at 5% Significan

Lilliefors Test Statistic       0.30 Lilliefors GOF Test
5% Lilliefors Critical Value       0.33etected Data appear Normal at 5% Significance Le

      1.49

Detected Data appear Approximate Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs
Mean       1.30 Standard Error of Mean       0.11

      1.63 95% KM Chebyshev UCL       1.78

SD       0.57    95% KM (BCA) UCL       1.51
95% KM (t) UCL       1.49 95% KM (Percentile Bootstrap) UCL

Mean of Logged Detects       0.69 SD of Logged Detects       0.33

Median Detects       1.89 CV Detects       0.41
Skewness Detects

Normal GOF Test on Detects Only
Shapiro Wilk Test Statistic       0.73 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.80Detected Data Not Normal at 5% Significance Leve

Number of Distinct Detects       7 Number of Distinct Non-Detects      21

      0.87

Minimum Detect       1.47 Minimum Non-Detect       1.07
Maximum Detect       4 Maximum Non-Detect       4.01

      2.16 Kurtosis Detects       5.05

Variance Detects       0.76 Percent Non-Detects      78.79
Mean Detects       2.11 SD Detects

For additional insight the user may want to consult a statistician.

Suggested UCL to Use
95% Student's-t UCL       7.09

Nitrate

General Statistics
Total Number of Observations      33 Number of Distinct Observations      27

Number of Detects       7 Number of Non-Detects      26

   95% BCA Bootstrap UCL       7.26
   90% Chebyshev(Mean, Sd) UCL       7.73    95% Chebyshev(Mean, Sd) UCL       8.39

 97.5% Chebyshev(Mean, Sd) UCL       9.32    99% Chebyshev(Mean, Sd) UCL      11.14

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
mmendations are based upon the results of the simulation studies summarized in Singh, Singh, and 

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

Nonparametric Distribution Free UCLs

   95% Chebyshev (MVUE) UCL       8.38  97.5% Chebyshev (MVUE) UCL       9.30
   99% Chebyshev (MVUE) UCL

   95% CLT UCL       7.06    95% Jackknife UCL       7.09
   95% Standard Bootstrap UCL       7.05    95% Bootstrap-t UCL       7.31

   95% Hall's Bootstrap UCL       7.51    95% Percentile Bootstrap UCL       7.07

Lognormal Statistics
Minimum of Logged Data       0.85 Mean of logged Data       1.74

     11.11

Assuming Lognormal Distribution
   95% H-UCL       7.25    90% Chebyshev (MVUE) UCL       7.72

Nonparametric Distribution Free UCL Statistics
Data appear to follow a Discernible Distribution at 5% Significance Level

Maximum of Logged Data       2.80 SD of logged Data       0.43
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Theta hat (MLE)     0.003 Theta star (bias corrected MLE)     0.006

Gamma GOF Tests on Detected Observations Only
A-D Test Statistic       0.77 Anderson-Darling GOF Test

5% A-D Critical Value       0.70ed Data Not Gamma Distributed at 5% Significanc
K-S Test Statistic       0.34 Kolmogrov-Smirnoff GOF

5% K-S Critical Value       0.31ed Data Not Gamma Distributed at 5% Significanc
Detected Data Not Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only
k hat (MLE)       9.56 k star (bias corrected MLE)       5.56

     0.016 95% KM Chebyshev UCL      0.020

SD      0.017    95% KM (BCA) UCL      0.013
95% KM (t) UCL      0.011 95% KM (Percentile Bootstrap) UCL

97.5% KM Chebyshev UCL      0.026 99% KM Chebyshev UCL      0.038

   95% KM (z) UCL      0.011    95% KM Bootstrap t UCL      0.011
90% KM Chebyshev UCL

Lilliefors GOF Test

Normal GOF Test on Detects Only
Shapiro Wilk Test Statistic       0.78 Shapiro Wilk GOF Test

5% Lilliefors Critical Value       0.33etected Data appear Normal at 5% Significance Le
Detected Data appear Approximate Normal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.80Detected Data Not Normal at 5% Significance Leve
Lilliefors Test Statistic       0.32

     0.011

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs
Mean     0.006 Standard Error of Mean     0.003

Maximum Detect      0.061 Maximum Non-Detect      0.023
Variance Detects 1.9608E Percent Non-Detects      78.79

Mean Detects      0.037 SD Detects      0.014
Median Detects      0.028 CV Detects       0.37

Skewness Detects       1.09 Kurtosis Detects     -0.40

Plutonium-239/240

General Statistics
Total Number of Observations      33 Number of Distinct Observations      33

Number of Detects       7 Number of Non-Detects      26
Number of Distinct Detects       7 Number of Distinct Non-Detects      26

Minimum Detect      0.027 Minimum Non-Detect   -0.001

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics
Detected Data appear Approximate Normal Distributed at 5% Significance Level

SD in Original Scale       0.74 SD in Log Scale       0.54
   95% t UCL (Assumes normality)

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
Recommendations are based upon data size, data distribution, and skewness.

mmendations are based upon the results of the simulation studies summarized in Singh, Maichle, and 
ations results will not cover all Real World data sets; for additional insight the user may want to cons

Suggested UCL to Use
95% KM (t) UCL       1.49 95% KM (Percentile Bootstrap) UCL       1.49

    -0.167

KM SD (logged)       0.29    95% Critical H Value (KM-Log)       1.79
KM Standard Error of Mean (logged)      0.057

      1.22    95% H-Stat UCL       1.18

DL/2 Statistics
DL/2 Normal DL/2 Log-Transformed
Mean in Original Scale       1.00 Mean in Log Scale

% t UCL (assumes normality of ROS data)       1.16    95% Percentile Bootstrap UCL       1.15
   95% BCA Bootstrap UCL       1.26    95% Bootstrap t UCL       1.30

   95% H-UCL (Log ROS)       1.10

CLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distribute
KM Mean (logged)       0.21    95% H-UCL (KM -Log)       1.41

Lilliefors Test Statistic       0.23 Lilliefors GOF Test
5% Lilliefors Critical Value       0.33ected Data appear Lognormal at 5% Significance L

Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects
Mean in Original Scale       0.95 Mean in Log Scale     -0.218

SD in Original Scale       0.72 SD in Log Scale       0.52

mma Approximate UCL (use when n>=50)       0.87% Gamma Adjusted UCL (use when n<50)       0.91

Adjusted Level of Significance (β)      0.041
Approximate Chi Square Value (18.83, α)

Lognormal GOF Test on Detected Observations Only
Shapiro Wilk Test Statistic       0.83 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.80ected Data appear Lognormal at 5% Significance L

      0.87

k hat (MLE)       0.29 k star (bias corrected MLE)       0.28
Theta hat (MLE)       1.60 Theta star (bias corrected MLE)       1.63

      9.99 Adjusted Chi Square Value (18.83, β)       9.66

nu hat (MLE)      19.25 nu star (bias corrected)      18.83
MLE Mean (bias corrected)       0.46 MLE Sd (bias corrected)
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nu hat (MLE)   1097 nu star (bias corrected)   1002

Maximum       0.31 Median       0.21
SD      0.052 CV       0.24

k hat (MLE)      16.14 k star (bias corrected MLE)      14.73
Theta hat (MLE)      0.013 Theta star (bias corrected MLE)      0.014

pproximate Chi Square Value (696.45, α)    636.2 Adjusted Chi Square Value (696.45, β)    633.4
 Approximate KM-UCL (use when n>=50)       0.23mma Adjusted KM-UCL (use when n<50)       0.23

ma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM e
Minimum       0.12 Mean       0.21

Gamma ROS Statistics using Imputed  Non-Detects
GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1
For such situations, GROS method tends to yield inflated values of UCLs and BTVs

Theta hat (MLE)      0.022 Theta star (bias corrected MLE)      0.026
nu hat (MLE)    383.6 nu star (bias corrected)    327.4

Gamma Kaplan-Meier (KM) Statistics
k hat (KM)      10.24 nu hat (KM)    696.5

MLE Mean (bias corrected)       0.21 MLE Sd (bias corrected)      0.075

Gamma GOF Tests on Detected Observations Only
A-D Test Statistic       0.95 Anderson-Darling GOF Test

5% A-D Critical Value       0.74ed Data Not Gamma Distributed at 5% Significanc
K-S Test Statistic       0.17 Kolmogrov-Smirnoff GOF

5% K-S Critical Value       0.19d data appear Gamma Distributed at 5% Significan
Detected data follow Appr. Gamma Distribution at 5% Significance Level

Gamma Statistics on Detected Data Only
k hat (MLE)       9.58 k star (bias corrected MLE)       8.18

      0.26 95% KM Chebyshev UCL       0.28

SD      0.067    95% KM (BCA) UCL       0.24
95% KM (t) UCL       0.24 95% KM (Percentile Bootstrap) UCL

97.5% KM Chebyshev UCL       0.31 99% KM Chebyshev UCL       0.37

   95% KM (z) UCL       0.24    95% KM Bootstrap t UCL       0.24
90% KM Chebyshev UCL

Normal GOF Test on Detects Only
Shapiro Wilk Test Statistic       0.88 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.90Detected Data Not Normal at 5% Significance Leve
Lilliefors Test Statistic       0.16 Lilliefors GOF Test

5% Lilliefors Critical Value       0.19etected Data appear Normal at 5% Significance Le

      0.24

Detected Data appear Approximate Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs
Mean       0.21 Standard Error of Mean      0.015

   -0.049 Kurtosis Detects     -1.73

Variance Detects     0.004 Percent Non-Detects      41.18
Mean Detects       0.21 SD Detects

Mean of Logged Detects     -1.58 SD of Logged Detects       0.34

Median Detects       0.23 CV Detects       0.32
Skewness Detects

Silver

General Statistics
Total Number of Observations      34 Number of Distinct Observations      33

Number of Detects      20 Number of Non-Detects      14
Number of Distinct Detects      19 Number of Distinct Non-Detects      14

     0.069

Minimum Detect       0.12 Minimum Non-Detect       0.47
Maximum Detect       0.31 Maximum Non-Detect       2.5

Nonparametric Distribution Free UCL Statistics
Detected Data appear Approximate Normal Distributed at 5% Significance Level

Suggested UCL to Use

   95% t UCL (Assumes normality)      0.015
DL/2 is not a recommended method, provided for comparisons and historical reasons

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
Recommendations are based upon data size, data distribution, and skewness.

mmendations are based upon the results of the simulation studies summarized in Singh, Maichle, and 
ations results will not cover all Real World data sets; for additional insight the user may want to cons

95% KM (t) UCL      0.011 95% KM (Percentile Bootstrap) UCL      0.011

Adjusted Level of Significance (β)      0.041
Approximate Chi Square Value (9.17, α)       3.42 Adjusted Chi Square Value (9.17, β)       3.24

DL/2 Statistics
Mean in Original Scale      0.010 SD in Original Scale      0.015

 Approximate KM-UCL (use when n>=50)      0.017mma Adjusted KM-UCL (use when n<50)      0.018

nu hat (MLE)    133.9 nu star (bias corrected)      77.86

Gamma Kaplan-Meier (KM) Statistics
k hat (KM)       0.13 nu hat (KM)       9.16

MLE Mean (bias corrected)      0.037 MLE Sd (bias corrected)      0.016
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Approximate Chi Square Value (0.05)      35.69

Assuming Gamma Distribution
oximate Gamma UCL (use when n>=50))      27.97% Adjusted Gamma UCL (use when n<50)      28.5

Adjusted Level of Significance      0.041 Adjusted Chi Square Value      35.03

Data Not Gamma Distributed at 5% Significance Level

Gamma Statistics
k hat (MLE)       0.83 k star (bias corrected MLE)       0.77

Theta hat (MLE)      23.54 Theta star (bias corrected MLE)      25.22
nu hat (MLE)      54.75 nu star (bias corrected)      51.11

MLE Mean (bias corrected)      19.53 MLE Sd (bias corrected)      22.19

Assuming Normal Distribution
   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL      30.81

Gamma GOF Test
A-D Test Statistic       6.41 Anderson-Darling Gamma GOF Test

5% A-D Critical Value       0.78ata Not Gamma Distributed at 5% Significance Lev
K-S Test Statistic       0.36 Kolmogrov-Smirnoff Gamma GOF Test

5% K-S Critical Value       0.15ata Not Gamma Distributed at 5% Significance Lev

5% Shapiro Wilk Critical Value       0.93 Data Not Normal at 5% Significance Level
Lilliefors Test Statistic       0.42 Lilliefors GOF Test

   95% Adjusted-CLT UCL (Chen-1995)      34.52

5% Lilliefors Critical Value       0.15 Data Not Normal at 5% Significance Level
Data Not Normal at 5% Significance Level

   95% Modified-t UCL (Johnson-1978)      31.44

      1.95 Skewness       3.25

Minimum       4.81 Mean      19.53
Maximum    169 Median

Normal GOF Test
Shapiro Wilk Test Statistic       0.41 Shapiro Wilk GOF Test

SD      38.25 Std. Error of Mean       6.65
Coefficient of Variation

Sulfate

General Statistics

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
Recommendations are based upon data size, data distribution, and skewness.

mmendations are based upon the results of the simulation studies summarized in Singh, Maichle, and 
ations results will not cover all Real World data sets; for additional insight the user may want to cons

      7.21

Total Number of Observations      33 Number of Distinct Observations      33
Number of Missing Observations       0

Mean in Original Scale       0.27 Mean in Log Scale     -1.403
SD in Original Scale       0.18 SD in Log Scale       0.42

   95% t UCL (Assumes normality)       0.32    95% H-Stat UCL       0.31

Suggested UCL to Use
95% KM (t) UCL       0.24 95% KM (Percentile Bootstrap) UCL       0.24

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics
Detected Data appear Approximate Normal Distributed at 5% Significance Level

CLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distribute
KM Mean (logged)     -1.58    95% H-UCL (KM -Log)       0.24

KM SD (logged)       0.33    95% Critical H Value (KM-Log)       1.81
KM Standard Error of Mean (logged)      0.076

DL/2 Statistics
DL/2 Normal DL/2 Log-Transformed

SD in Original Scale      0.053 SD in Log Scale       0.25
% t UCL (assumes normality of ROS data)       0.22    95% Percentile Bootstrap UCL       0.22

   95% BCA Bootstrap UCL       0.22    95% Bootstrap t UCL       0.22
   95% H-UCL (Log ROS)       0.23

Lognormal GOF Test on Detected Observations Only
Shapiro Wilk Test Statistic       0.87 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.90etected Data Not Lognormal at 5% Significance Le
Lilliefors Test Statistic       0.17 Lilliefors GOF Test

5% Lilliefors Critical Value       0.19ected Data appear Lognormal at 5% Significance L
Detected Data appear Approximate Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects
Mean in Original Scale       0.21 Mean in Log Scale     -1.58

   929.5 Adjusted Chi Square Value (N/A, β)    926

MLE Mean (bias corrected)       0.21 MLE Sd (bias corrected)

mma Approximate UCL (use when n>=50)       0.23% Gamma Adjusted UCL (use when n<50)       0.23

Adjusted Level of Significance (β)      0.042
Approximate Chi Square Value (N/A, α)

     0.055
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Approximate Chi Square Value (93.14, α)      71.88 Adjusted Chi Square Value (93.14, β)      70.92
 Approximate KM-UCL (use when n>=50)       0.89mma Adjusted KM-UCL (use when n<50)       0.90

Gamma ROS Statistics using Imputed  Non-Detects

Theta hat (MLE)       0.81 Theta star (bias corrected MLE)       1.74
nu hat (MLE)      20.73 nu star (bias corrected)       9.62

Gamma Kaplan-Meier (KM) Statistics
k hat (KM)       1.41 nu hat (KM)      93.14

MLE Mean (bias corrected)       1.67 MLE Sd (bias corrected)       1.71

Gamma GOF Tests on Detected Observations Only
A-D Test Statistic       0.45 Anderson-Darling GOF Test

5% A-D Critical Value       0.68d data appear Gamma Distributed at 5% Significan
K-S Test Statistic       0.26 Kolmogrov-Smirnoff GOF

5% K-S Critical Value       0.36d data appear Gamma Distributed at 5% Significan
Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only
k hat (MLE)       2.07 k star (bias corrected MLE)       0.96

      1.03 95% KM Chebyshev UCL       1.19

SD       0.58    95% KM (BCA) UCL       1.20
95% KM (t) UCL       0.88 95% KM (Percentile Bootstrap) UCL

97.5% KM Chebyshev UCL       1.41 99% KM Chebyshev UCL       1.84

   95% KM (z) UCL       0.88    95% KM Bootstrap t UCL       0.89
90% KM Chebyshev UCL

Normal GOF Test on Detects Only
Shapiro Wilk Test Statistic       0.90 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.76etected Data appear Normal at 5% Significance Le
Lilliefors Test Statistic       0.23 Lilliefors GOF Test

5% Lilliefors Critical Value       0.39etected Data appear Normal at 5% Significance Le

      1.13

Detected Data appear Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs
Mean       0.68 Standard Error of Mean       0.11

   -0.013 Kurtosis Detects     -2.38

Variance Detects       1.31 Percent Non-Detects      84.85
Mean Detects       1.67 SD Detects

Mean of Logged Detects       0.25 SD of Logged Detects       0.86

Median Detects       1.86 CV Detects       0.68
Skewness Detects

Number of Detects       5 Number of Non-Detects      28
Number of Distinct Detects       5 Number of Distinct Non-Detects       1

      1.14

Minimum Detect       0.47 Minimum Non-Detect       1
Maximum Detect       3.07 Maximum Non-Detect       1

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
mmendations are based upon the results of the simulation studies summarized in Singh, Singh, and 

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.
For additional insight the user may want to consult a statistician.

Suggested UCL to Use
95% Chebyshev (Mean, Sd) UCL      48.56

TATB

General Statistics
Total Number of Observations      33 Number of Distinct Observations       6

   95% CLT UCL      30.48    95% Jackknife UCL      30.81
   95% Standard Bootstrap UCL      30.37    95% Bootstrap-t UCL      44.89

   95% Hall's Bootstrap UCL      33.38    95% Percentile Bootstrap UCL      31.56
   95% BCA Bootstrap UCL      36.04

   90% Chebyshev(Mean, Sd) UCL      39.51    95% Chebyshev(Mean, Sd) UCL      48.56
 97.5% Chebyshev(Mean, Sd) UCL      61.12    99% Chebyshev(Mean, Sd) UCL      85.79

     40.39

Assuming Lognormal Distribution
   95% H-UCL      21.44    90% Chebyshev (MVUE) UCL      22.22

Nonparametric Distribution Free UCL Statistics
Data do not follow a Discernible Distribution (0.05)

Nonparametric Distribution Free UCLs

   95% Chebyshev (MVUE) UCL      25.77  97.5% Chebyshev (MVUE) UCL      30.71
   99% Chebyshev (MVUE) UCL

5% Lilliefors Critical Value       0.15 Data Not Lognormal at 5% Significance Level
Data Not Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.93 Data Not Lognormal at 5% Significance Level
Lilliefors Test Statistic       0.29

Maximum of Logged Data       5.13 SD of logged Data       0.92

Lognormal Statistics
Minimum of Logged Data       1.57 Mean of logged Data       2.26

Lilliefors Lognormal GOF Test

Lognormal GOF Test
Shapiro Wilk Test Statistic       0.65 Shapiro Wilk Lognormal GOF Test
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Gamma GOF Tests on Detected Observations Only
A-D Test Statistic       0.25 Anderson-Darling GOF Test

      0.19 95% KM Chebyshev UCL       0.20

SD      0.060    95% KM (BCA) UCL       0.17
95% KM (t) UCL       0.17 95% KM (Percentile Bootstrap) UCL

97.5% KM Chebyshev UCL       0.22 99% KM Chebyshev UCL       0.26

   95% KM (z) UCL       0.17    95% KM Bootstrap t UCL       0.17
90% KM Chebyshev UCL

Normal GOF Test on Detects Only
Shapiro Wilk Test Statistic       0.93 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.91etected Data appear Normal at 5% Significance Le
Lilliefors Test Statistic       0.15 Lilliefors GOF Test

5% Lilliefors Critical Value       0.17etected Data appear Normal at 5% Significance Le

      0.17

Detected Data appear Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs
Mean       0.15 Standard Error of Mean      0.011

      0.86 Kurtosis Detects       0.61

Variance Detects     0.003 Percent Non-Detects      26.47
Mean Detects       0.16 SD Detects

Mean of Logged Detects     -1.842 SD of Logged Detects       0.36

Median Detects       0.14 CV Detects       0.36
Skewness Detects

Thallium

General Statistics
Total Number of Observations      34 Number of Distinct Observations      32

Number of Detects      25 Number of Non-Detects       9
Number of Distinct Detects      24 Number of Distinct Non-Detects       9

     0.062

Minimum Detect      0.081 Minimum Non-Detect      0.066
Maximum Detect       0.33 Maximum Non-Detect       2.5

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics
Detected Data appear Normal Distributed at 5% Significance Level

SD in Original Scale       0.59 SD in Log Scale       0.46
   95% t UCL (Assumes normality)

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
Recommendations are based upon data size, data distribution, and skewness.

mmendations are based upon the results of the simulation studies summarized in Singh, Maichle, and 
ations results will not cover all Real World data sets; for additional insight the user may want to cons

Suggested UCL to Use
95% KM (t) UCL       0.88 95% KM (Percentile Bootstrap) UCL       1.13

CLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distribute
KM Mean (logged)     -0.532    95% H-UCL (KM -Log)       0.76

    -0.549

KM SD (logged)       0.45    95% Critical H Value (KM-Log)       1.90
KM Standard Error of Mean (logged)       0.10

      0.85    95% H-Stat UCL       0.75

DL/2 Statistics
DL/2 Normal DL/2 Log-Transformed
Mean in Original Scale       0.67 Mean in Log Scale

SD in Original Scale       0.65 SD in Log Scale       0.74
% t UCL (assumes normality of ROS data)       0.97    95% Percentile Bootstrap UCL       0.99

   95% BCA Bootstrap UCL       1.02    95% Bootstrap t UCL       1.04
   95% H-UCL (Log ROS)       1.03

Lognormal GOF Test on Detected Observations Only
Shapiro Wilk Test Statistic       0.85 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.76ected Data appear Lognormal at 5% Significance L
Lilliefors Test Statistic       0.26 Lilliefors GOF Test

5% Lilliefors Critical Value       0.39ected Data appear Lognormal at 5% Significance L
Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects
Mean in Original Scale       0.77 Mean in Log Scale     -0.522

     30.38 Adjusted Chi Square Value (44.72, β)      29.77

nu hat (MLE)      47.73 nu star (bias corrected)      44.72
MLE Mean (bias corrected)       0.74 MLE Sd (bias corrected)

mma Approximate UCL (use when n>=50)       1.09% Gamma Adjusted UCL (use when n<50)       1.11

Adjusted Level of Significance (β)      0.041
Approximate Chi Square Value (44.72, α)

Maximum       3.07 Median       0.55
SD       0.73 CV       0.98

      0.90

k hat (MLE)       0.72 k star (bias corrected MLE)       0.67
Theta hat (MLE)       1.03 Theta star (bias corrected MLE)       1.1

ma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM e
Minimum      0.01 Mean       0.74

GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs
GROS may not be used when kstar of detected data is small such as < 0.1

For such situations, GROS method tends to yield inflated values of UCLs and BTVs
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5% Shapiro Wilk Critical Value       0.93 Data Not Normal at 5% Significance Level

      0.50 Skewness       1.24

Minimum       0.58 Mean       1.27
Maximum       2.76 Median

Normal GOF Test
Shapiro Wilk Test Statistic       0.81 Shapiro Wilk GOF Test

SD       0.64 Std. Error of Mean       0.11
Coefficient of Variation

Uranium-234

General Statistics

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
Recommendations are based upon data size, data distribution, and skewness.

mmendations are based upon the results of the simulation studies summarized in Singh, Maichle, and 
ations results will not cover all Real World data sets; for additional insight the user may want to cons

      0.93

Total Number of Observations      33 Number of Distinct Observations      31
Number of Missing Observations       0

Mean in Original Scale       0.18 Mean in Log Scale     -1.943
SD in Original Scale       0.2 SD in Log Scale       0.60

   95% t UCL (Assumes normality)       0.23    95% H-Stat UCL       0.21

Suggested UCL to Use
95% KM (t) UCL       0.17 95% KM (Percentile Bootstrap) UCL       0.17

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics
Detected Data appear Normal Distributed at 5% Significance Level

CLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distribute
KM Mean (logged)     -1.93    95% H-UCL (KM -Log)       0.17

KM SD (logged)       0.38    95% Critical H Value (KM-Log)       1.85
KM Standard Error of Mean (logged)      0.072

DL/2 Statistics
DL/2 Normal DL/2 Log-Transformed

SD in Original Scale      0.058 SD in Log Scale       0.36
% t UCL (assumes normality of ROS data)       0.17    95% Percentile Bootstrap UCL       0.17

   95% BCA Bootstrap UCL       0.17    95% Bootstrap t UCL       0.17
   95% H-UCL (Log ROS)       0.17

Lognormal GOF Test on Detected Observations Only
Shapiro Wilk Test Statistic       0.98 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.91ected Data appear Lognormal at 5% Significance L
Lilliefors Test Statistic       0.10 Lilliefors GOF Test

5% Lilliefors Critical Value       0.17ected Data appear Lognormal at 5% Significance L
Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects
Mean in Original Scale       0.15 Mean in Log Scale     -1.925

   406.9 Adjusted Chi Square Value (455.36, β)    404.6

nu hat (MLE)    498 nu star (bias corrected)    455.4
MLE Mean (bias corrected)       0.15 MLE Sd (bias corrected)

mma Approximate UCL (use when n>=50)       0.17% Gamma Adjusted UCL (use when n<50)       0.17

Adjusted Level of Significance (β)      0.042
pproximate Chi Square Value (455.36, α)

Maximum       0.33 Median       0.13
SD      0.059 CV       0.38

     0.06

k hat (MLE)       7.32 k star (bias corrected MLE)       6.69
Theta hat (MLE)      0.021 Theta star (bias corrected MLE)      0.023

pproximate Chi Square Value (448.48, α)    400.4 Adjusted Chi Square Value (448.48, β)    398.1
 Approximate KM-UCL (use when n>=50)       0.17mma Adjusted KM-UCL (use when n<50)       0.17

ma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM e
Minimum      0.049 Mean       0.15

Gamma ROS Statistics using Imputed  Non-Detects
GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1
For such situations, GROS method tends to yield inflated values of UCLs and BTVs

Theta hat (MLE)      0.020 Theta star (bias corrected MLE)      0.023
nu hat (MLE)    406 nu star (bias corrected)    358.6

Gamma Kaplan-Meier (KM) Statistics
k hat (KM)       6.59 nu hat (KM)    448.5

MLE Mean (bias corrected)       0.16 MLE Sd (bias corrected)      0.063

5% A-D Critical Value       0.74d data appear Gamma Distributed at 5% Significan
K-S Test Statistic       0.12 Kolmogrov-Smirnoff GOF

5% K-S Critical Value       0.17d data appear Gamma Distributed at 5% Significan
Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only
k hat (MLE)       8.11 k star (bias corrected MLE)       7.17
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Assuming Normal Distribution
   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL       1.59

Normal GOF Test
Shapiro Wilk Test Statistic       0.84 Shapiro Wilk GOF Test

SD       0.74 Std. Error of Mean       0.12
Coefficient of Variation

5% Shapiro Wilk Critical Value       0.93 Data Not Normal at 5% Significance Level
Lilliefors Test Statistic       0.18 Lilliefors GOF Test

   95% Adjusted-CLT UCL (Chen-1995)       1.61

5% Lilliefors Critical Value       0.15 Data Not Normal at 5% Significance Level
Data Not Normal at 5% Significance Level

      1.06

Total Number of Observations      33 Number of Distinct Observations      33
Number of Missing Observations       0

      0.53 Skewness       1.04

Minimum       0.60 Mean       1.37
Maximum       3.09 Median

 97.5% Chebyshev(Mean, Sd) UCL       1.96    99% Chebyshev(Mean, Sd) UCL       2.37

Suggested UCL to Use
95% Student's-t UCL       1.45 or 95% Modified-t UCL       1.46

Uranium-238

General Statistics

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
mmendations are based upon the results of the simulation studies summarized in Singh, Singh, and 

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.
For additional insight the user may want to consult a statistician.

   95% CLT UCL       1.45    95% Jackknife UCL       1.45
   95% Standard Bootstrap UCL       1.44    95% Bootstrap-t UCL       1.49

   95% Hall's Bootstrap UCL       1.48    95% Percentile Bootstrap UCL       1.46
   95% BCA Bootstrap UCL       1.47

   90% Chebyshev(Mean, Sd) UCL       1.60    95% Chebyshev(Mean, Sd) UCL       1.75

      2.27

Assuming Lognormal Distribution
   95% H-UCL       1.47    90% Chebyshev (MVUE) UCL       1.56

Nonparametric Distribution Free UCL Statistics
Data do not follow a Discernible Distribution (0.05)

Nonparametric Distribution Free UCLs

   95% Chebyshev (MVUE) UCL       1.70  97.5% Chebyshev (MVUE) UCL       1.9
   99% Chebyshev (MVUE) UCL

5% Lilliefors Critical Value       0.15 Data Not Lognormal at 5% Significance Level
Data Not Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.93 Data Not Lognormal at 5% Significance Level
Lilliefors Test Statistic       0.21

Maximum of Logged Data       1.01 SD of logged Data       0.44

Lognormal Statistics
Minimum of Logged Data     -0.545 Mean of logged Data       0.13

Approximate Chi Square Value (0.05)    257.8

Assuming Gamma Distribution
oximate Gamma UCL (use when n>=50))       1.46% Adjusted Gamma UCL (use when n<50)       1.47

Adjusted Level of Significance      0.041 Adjusted Chi Square Value    255.9

Lilliefors Lognormal GOF Test

Lognormal GOF Test
Shapiro Wilk Test Statistic       0.90 Shapiro Wilk Lognormal GOF Test

Data Not Gamma Distributed at 5% Significance Level

Gamma Statistics
k hat (MLE)       4.92 k star (bias corrected MLE)       4.49

Theta hat (MLE)       0.25 Theta star (bias corrected MLE)       0.28
nu hat (MLE)    324.8 nu star (bias corrected)    296.7

MLE Mean (bias corrected)       1.27 MLE Sd (bias corrected)       0.59

Assuming Normal Distribution
   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL       1.45

Gamma GOF Test
A-D Test Statistic       1.37 Anderson-Darling Gamma GOF Test

5% A-D Critical Value       0.74ata Not Gamma Distributed at 5% Significance Lev
K-S Test Statistic       0.23 Kolmogrov-Smirnoff Gamma GOF Test

5% K-S Critical Value       0.15ata Not Gamma Distributed at 5% Significance Lev

Lilliefors Test Statistic       0.24 Lilliefors GOF Test

   95% Adjusted-CLT UCL (Chen-1995)       1.47

5% Lilliefors Critical Value       0.15 Data Not Normal at 5% Significance Level
Data Not Normal at 5% Significance Level

   95% Modified-t UCL (Johnson-1978)       1.46
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Assuming Normal Distribution
   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL      20.03

Gamma GOF Test
A-D Test Statistic       0.97 Anderson-Darling Gamma GOF Test

5% A-D Critical Value       0.75ata Not Gamma Distributed at 5% Significance Lev
K-S Test Statistic       0.19 Kolmogrov-Smirnoff Gamma GOF Test

5% K-S Critical Value       0.15ata Not Gamma Distributed at 5% Significance Lev

5% Shapiro Wilk Critical Value       0.93 Data Not Normal at 5% Significance Level
Lilliefors Test Statistic       0.12 Lilliefors GOF Test

   95% Adjusted-CLT UCL (Chen-1995)      20.36

5% Lilliefors Critical Value       0.15 Data appear Normal at 5% Significance Level
Data appear Approximate Normal at 5% Significance Level

   95% Modified-t UCL (Johnson-1978)      20.1

      0.59 Skewness       1.29

Minimum       2.19 Mean      17.09
Maximum      54.3 Median

Normal GOF Test
Shapiro Wilk Test Statistic       0.88 Shapiro Wilk GOF Test

SD      10.15 Std. Error of Mean       1.74
Coefficient of Variation

Vanadium

General Statistics

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
mmendations are based upon the results of the simulation studies summarized in Singh, Singh, and 

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.
For additional insight the user may want to consult a statistician.

     18.05

Total Number of Observations      34 Number of Distinct Observations      34
Number of Missing Observations       0

   95% BCA Bootstrap UCL       1.61
   90% Chebyshev(Mean, Sd) UCL       1.76    95% Chebyshev(Mean, Sd) UCL       1.94

 97.5% Chebyshev(Mean, Sd) UCL       2.18    99% Chebyshev(Mean, Sd) UCL       2.66

Suggested UCL to Use
95% Student's-t UCL       1.59 or 95% Modified-t UCL       1.60

Nonparametric Distribution Free UCLs

   95% Chebyshev (MVUE) UCL       1.91  97.5% Chebyshev (MVUE) UCL       2.14
   99% Chebyshev (MVUE) UCL

   95% CLT UCL       1.59    95% Jackknife UCL       1.59
   95% Standard Bootstrap UCL       1.58    95% Bootstrap-t UCL       1.64

   95% Hall's Bootstrap UCL       1.62    95% Percentile Bootstrap UCL       1.58

Lognormal Statistics
Minimum of Logged Data     -0.506 Mean of logged Data       0.19

      2.60

Assuming Lognormal Distribution
   95% H-UCL       1.63    90% Chebyshev (MVUE) UCL       1.74

Nonparametric Distribution Free UCL Statistics
Data do not follow a Discernible Distribution (0.05)

Lilliefors Lognormal GOF Test

Lognormal GOF Test
Shapiro Wilk Test Statistic       0.90 Shapiro Wilk Lognormal GOF Test

5% Lilliefors Critical Value       0.15 Data Not Lognormal at 5% Significance Level
Data Not Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.93 Data Not Lognormal at 5% Significance Level
Lilliefors Test Statistic       0.16

Maximum of Logged Data       1.12 SD of logged Data       0.49

nu hat (MLE)    271.1 nu star (bias corrected)    247.8
MLE Mean (bias corrected)       1.37 MLE Sd (bias corrected)       0.71

Approximate Chi Square Value (0.05)    212.3

Assuming Gamma Distribution
oximate Gamma UCL (use when n>=50))       1.60% Adjusted Gamma UCL (use when n<50)       1.62

Adjusted Level of Significance      0.041 Adjusted Chi Square Value    210.6

K-S Test Statistic       0.17 Kolmogrov-Smirnoff Gamma GOF Test
5% K-S Critical Value       0.15ata Not Gamma Distributed at 5% Significance Lev

Data Not Gamma Distributed at 5% Significance Level

Gamma Statistics
k hat (MLE)       4.10 k star (bias corrected MLE)       3.75

Theta hat (MLE)       0.33 Theta star (bias corrected MLE)       0.36

   95% Modified-t UCL (Johnson-1978)       1.60

Gamma GOF Test
A-D Test Statistic       1.25 Anderson-Darling Gamma GOF Test

5% A-D Critical Value       0.75ata Not Gamma Distributed at 5% Significance Lev
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nu hat (MLE)    450 nu star (bias corrected)    411.7
MLE Mean (bias corrected)      33.19 MLE Sd (bias corrected)      13.49

K-S Test Statistic      0.066 Kolmogrov-Smirnoff Gamma GOF Test
5% K-S Critical Value       0.15d data appear Gamma Distributed at 5% Significan

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics
k hat (MLE)       6.61 k star (bias corrected MLE)       6.05

Theta hat (MLE)       5.01 Theta star (bias corrected MLE)       5.48

   95% Modified-t UCL (Johnson-1978)      37.39

Assuming Normal Distribution
   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL      37.26

Gamma GOF Test
A-D Test Statistic       0.22 Anderson-Darling Gamma GOF Test

5% A-D Critical Value       0.74d data appear Gamma Distributed at 5% Significan

Normal GOF Test
Shapiro Wilk Test Statistic       0.88 Shapiro Wilk GOF Test

SD      14.03 Std. Error of Mean       2.40
Coefficient of Variation

5% Shapiro Wilk Critical Value       0.93 Data Not Normal at 5% Significance Level
Lilliefors Test Statistic      0.098 Lilliefors GOF Test

   95% Adjusted-CLT UCL (Chen-1995)      37.93

5% Lilliefors Critical Value       0.15 Data appear Normal at 5% Significance Level
Data appear Approximate Normal at 5% Significance Level

     31.6

Total Number of Observations      34 Number of Distinct Observations      32
Number of Missing Observations       0

      0.42 Skewness       1.78

Minimum      11.8 Mean      33.19
Maximum      88.1 Median

 97.5% Chebyshev(Mean, Sd) UCL      27.95    99% Chebyshev(Mean, Sd) UCL      34.4

Suggested UCL to Use
95% Student's-t UCL      20.03

Zinc

General Statistics

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
mmendations are based upon the results of the simulation studies summarized in Singh, Singh, and 

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.
For additional insight the user may want to consult a statistician.

   95% CLT UCL      19.95    95% Jackknife UCL      20.03
   95% Standard Bootstrap UCL      19.84    95% Bootstrap-t UCL      20.79

   95% Hall's Bootstrap UCL      21.38    95% Percentile Bootstrap UCL      20.05
   95% BCA Bootstrap UCL      20.31

   90% Chebyshev(Mean, Sd) UCL      22.31    95% Chebyshev(Mean, Sd) UCL      24.67

     40.71

Assuming Lognormal Distribution
   95% H-UCL      23.15    90% Chebyshev (MVUE) UCL      24.66

Nonparametric Distribution Free UCL Statistics
Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

   95% Chebyshev (MVUE) UCL      27.8  97.5% Chebyshev (MVUE) UCL      32.15
   99% Chebyshev (MVUE) UCL

5% Lilliefors Critical Value       0.15 Data Not Lognormal at 5% Significance Level
Data Not Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.93 Data Not Lognormal at 5% Significance Level
Lilliefors Test Statistic       0.22

Maximum of Logged Data       3.99 SD of logged Data       0.7

Lognormal Statistics
Minimum of Logged Data       0.78 Mean of logged Data       2.63

Approximate Chi Square Value (0.05)    137.5

Assuming Gamma Distribution
oximate Gamma UCL (use when n>=50))      20.67% Adjusted Gamma UCL (use when n<50)      20.86

Adjusted Level of Significance      0.042 Adjusted Chi Square Value    136.2

Lilliefors Lognormal GOF Test

Lognormal GOF Test
Shapiro Wilk Test Statistic       0.91 Shapiro Wilk Lognormal GOF Test

Data Not Gamma Distributed at 5% Significance Level

Gamma Statistics
k hat (MLE)       2.66 k star (bias corrected MLE)       2.44

Theta hat (MLE)       6.42 Theta star (bias corrected MLE)       6.98
nu hat (MLE)    180.9 nu star (bias corrected)    166.3

MLE Mean (bias corrected)      17.09 MLE Sd (bias corrected)      10.93
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tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
mmendations are based upon the results of the simulation studies summarized in Singh, Singh, and 

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.
For additional insight the user may want to consult a statistician.

   95% BCA Bootstrap UCL      37.94
   90% Chebyshev(Mean, Sd) UCL      40.41    95% Chebyshev(Mean, Sd) UCL      43.68

 97.5% Chebyshev(Mean, Sd) UCL      48.22    99% Chebyshev(Mean, Sd) UCL      57.13

Suggested UCL to Use
95% Student's-t UCL      37.26

Nonparametric Distribution Free UCLs

   95% Chebyshev (MVUE) UCL      43.42  97.5% Chebyshev (MVUE) UCL      47.84
   99% Chebyshev (MVUE) UCL

   95% CLT UCL      37.15    95% Jackknife UCL      37.26
   95% Standard Bootstrap UCL      37.08    95% Bootstrap-t UCL      38.12

   95% Hall's Bootstrap UCL      39.84    95% Percentile Bootstrap UCL      37.39

Lognormal Statistics
Minimum of Logged Data       2.46 Mean of logged Data       3.42

     56.53

Assuming Lognormal Distribution
   95% H-UCL      37.89    90% Chebyshev (MVUE) UCL      40.23

Nonparametric Distribution Free UCL Statistics
Data appear to follow a Discernible Distribution at 5% Significance Level

Lilliefors Lognormal GOF Test

Lognormal GOF Test
Shapiro Wilk Test Statistic       0.98 Shapiro Wilk Lognormal GOF Test

5% Lilliefors Critical Value       0.15Data appear Lognormal at 5% Significance Level
Data appear Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.93Data appear Lognormal at 5% Significance Level
Lilliefors Test Statistic      0.069

Maximum of Logged Data       4.47 SD of logged Data       0.4

Approximate Chi Square Value (0.05)    365.6

Assuming Gamma Distribution
oximate Gamma UCL (use when n>=50))      37.37% Adjusted Gamma UCL (use when n<50)      37.59

Adjusted Level of Significance      0.042 Adjusted Chi Square Value    363.5
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UCL Statistics for Data Sets with Non-Detects

User Selected Options
e/Time of Computation   2/5/2015 10:13:17 AM

General Statistics
Total Number of Observations      17 Number of Distinct Observations      17

 f Bootstrap Operations   2000

Barium

From File   ProUCLinput_11-006(c)_0-1.xls
Full Precision   OFF

Confidence Coefficient   95%

Coefficient of Variation       0.57 Skewness       1.25

Maximum    307 Median    113
SD      72.63 Std. Error of Mean      17.61

Number of Missing Observations       0
Minimum      41.6 Mean    127.1

Data appear Approximate Normal at 5% Significance Level

Assuming Normal Distribution
   95% Normal UCL    95% UCLs (Adjusted for Skewness)

Lilliefors Test Statistic       0.20 Lilliefors GOF Test
5% Lilliefors Critical Value       0.21 Data appear Normal at 5% Significance Level

Normal GOF Test
Shapiro Wilk Test Statistic       0.87 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.89 Data Not Normal at 5% Significance Level

5% A-D Critical Value       0.74d data appear Gamma Distributed at 5% Significan
K-S Test Statistic       0.13 Kolmogrov-Smirnoff Gamma GOF Test

Gamma GOF Test
A-D Test Statistic       0.33 Anderson-Darling Gamma GOF Test

   95% Student's-t UCL    157.8    95% Adjusted-CLT UCL (Chen-1995)    161.7
   95% Modified-t UCL (Johnson-1978)    158.7

Theta hat (MLE)      33.91 Theta star (bias corrected MLE)      40.66
nu hat (MLE)    127.4 nu star (bias corrected)    106.2

Gamma Statistics
k hat (MLE)       3.74 k star (bias corrected MLE)       3.12

5% K-S Critical Value       0.21d data appear Gamma Distributed at 5% Significan
Detected data appear Gamma Distributed at 5% Significance Level

Assuming Gamma Distribution
oximate Gamma UCL (use when n>=50))    161.8% Adjusted Gamma UCL (use when n<50)    166

Adjusted Level of Significance      0.034 Adjusted Chi Square Value      81.35

MLE Mean (bias corrected)    127.1 MLE Sd (bias corrected)      71.88
Approximate Chi Square Value (0.05)      83.46

Lognormal Statistics
Minimum of Logged Data       3.72 Mean of logged Data       4.70

5% Lilliefors Critical Value       0.21Data appear Lognormal at 5% Significance Level
Data appear Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.89Data appear Lognormal at 5% Significance Level
Lilliefors Test Statistic       0.10 Lilliefors Lognormal GOF Test

Lognormal GOF Test
Shapiro Wilk Test Statistic       0.97 Shapiro Wilk Lognormal GOF Test

   95% Chebyshev (MVUE) UCL    201.5  97.5% Chebyshev (MVUE) UCL    233.9
   99% Chebyshev (MVUE) UCL    297.6

Assuming Lognormal Distribution
   95% H-UCL    169.1    90% Chebyshev (MVUE) UCL    178.2

Maximum of Logged Data       5.72 SD of logged Data       0.53

   95% Hall's Bootstrap UCL    166.3    95% Percentile Bootstrap UCL    155.5
   95% BCA Bootstrap UCL    160.4

   95% CLT UCL    156    95% Jackknife UCL    157.8
   95% Standard Bootstrap UCL    155.4    95% Bootstrap-t UCL    167.6

Nonparametric Distribution Free UCL Statistics
Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
mmendations are based upon the results of the simulation studies summarized in Singh, Singh, and 

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

Suggested UCL to Use
95% Student's-t UCL    157.8

   90% Chebyshev(Mean, Sd) UCL    179.9    95% Chebyshev(Mean, Sd) UCL    203.8
 97.5% Chebyshev(Mean, Sd) UCL    237.1    99% Chebyshev(Mean, Sd) UCL    302.3
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For additional insight the user may want to consult a statistician.

Minimum       2.5 Mean       4.99
Maximum       7.84 Median       5.18

Total Number of Observations      17 Number of Distinct Observations      17
Number of Missing Observations       0

Chromium

General Statistics

5% Lilliefors Critical Value       0.21 Data appear Normal at 5% Significance Level
Data appear Normal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.89 Data appear Normal at 5% Significance Level
Lilliefors Test Statistic       0.13 Lilliefors GOF Test

Normal GOF Test
Shapiro Wilk Test Statistic       0.94 Shapiro Wilk GOF Test

SD       1.68 Std. Error of Mean       0.40
Coefficient of Variation       0.33 Skewness       0.20

Gamma GOF Test
A-D Test Statistic       0.32 Anderson-Darling Gamma GOF Test

5% A-D Critical Value       0.73d data appear Gamma Distributed at 5% Significan

   95% Modified-t UCL (Johnson-1978)       5.70

Assuming Normal Distribution
   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL       5.70    95% Adjusted-CLT UCL (Chen-1995)       5.68

Theta hat (MLE)       0.55 Theta star (bias corrected MLE)       0.67
nu hat (MLE)    303.8 nu star (bias corrected)    251.5

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics
k hat (MLE)       8.93 k star (bias corrected MLE)       7.39

K-S Test Statistic       0.14 Kolmogrov-Smirnoff Gamma GOF Test
5% K-S Critical Value       0.20d data appear Gamma Distributed at 5% Significan

Assuming Gamma Distribution
oximate Gamma UCL (use when n>=50))       5.81% Adjusted Gamma UCL (use when n<50)       5.91

Adjusted Level of Significance      0.034 Adjusted Chi Square Value    212.3

MLE Mean (bias corrected)       4.99 MLE Sd (bias corrected)       1.83
Approximate Chi Square Value (0.05)    215.8

Lognormal Statistics
Minimum of Logged Data       0.91 Mean of logged Data       1.55

5% Lilliefors Critical Value       0.21Data appear Lognormal at 5% Significance Level
Data appear Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.89Data appear Lognormal at 5% Significance Level
Lilliefors Test Statistic       0.13 Lilliefors Lognormal GOF Test

Lognormal GOF Test
Shapiro Wilk Test Statistic       0.94 Shapiro Wilk Lognormal GOF Test

   95% Chebyshev (MVUE) UCL       6.91  97.5% Chebyshev (MVUE) UCL       7.73
   99% Chebyshev (MVUE) UCL       9.36

Assuming Lognormal Distribution
   95% H-UCL       5.94    90% Chebyshev (MVUE) UCL       6.31

Maximum of Logged Data       2.05 SD of logged Data       0.35

   95% Hall's Bootstrap UCL       5.69    95% Percentile Bootstrap UCL       5.63
   95% BCA Bootstrap UCL       5.67

   95% CLT UCL       5.66    95% Jackknife UCL       5.70
   95% Standard Bootstrap UCL       5.64    95% Bootstrap-t UCL       5.74

Nonparametric Distribution Free UCL Statistics
Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
mmendations are based upon the results of the simulation studies summarized in Singh, Singh, and 

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.
For additional insight the user may want to consult a statistician.

Suggested UCL to Use
95% Student's-t UCL       5.70

   90% Chebyshev(Mean, Sd) UCL       6.21    95% Chebyshev(Mean, Sd) UCL       6.77
 97.5% Chebyshev(Mean, Sd) UCL       7.54    99% Chebyshev(Mean, Sd) UCL       9.05

Total Number of Observations      17 Number of Distinct Observations      17

Copper

General Statistics
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Minimum       2.67 Mean      10.32
Maximum      83 Median       4.67

Number of Missing Observations       0

5% Lilliefors Critical Value       0.21 Data Not Normal at 5% Significance Level
Data Not Normal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.89 Data Not Normal at 5% Significance Level
Lilliefors Test Statistic       0.42 Lilliefors GOF Test

Normal GOF Test
Shapiro Wilk Test Statistic       0.37 Shapiro Wilk GOF Test

SD      18.92 Std. Error of Mean       4.59
Coefficient of Variation       1.83 Skewness       3.98

Gamma GOF Test
A-D Test Statistic       2.48 Anderson-Darling Gamma GOF Test

5% A-D Critical Value       0.76ata Not Gamma Distributed at 5% Significance Lev

   95% Modified-t UCL (Johnson-1978)      19.08

Assuming Normal Distribution
   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL      18.34    95% Adjusted-CLT UCL (Chen-1995)      22.61

Theta hat (MLE)       9.30 Theta star (bias corrected MLE)      10.84
nu hat (MLE)      37.71 nu star (bias corrected)      32.39

Data Not Gamma Distributed at 5% Significance Level

Gamma Statistics
k hat (MLE)       1.10 k star (bias corrected MLE)       0.95

K-S Test Statistic       0.29 Kolmogrov-Smirnoff Gamma GOF Test
5% K-S Critical Value       0.21ata Not Gamma Distributed at 5% Significance Lev

Assuming Gamma Distribution
oximate Gamma UCL (use when n>=50))      16.41% Adjusted Gamma UCL (use when n<50)      17.25

Adjusted Level of Significance      0.034 Adjusted Chi Square Value      19.39

MLE Mean (bias corrected)      10.32 MLE Sd (bias corrected)      10.58
Approximate Chi Square Value (0.05)      20.38

Lognormal Statistics
Minimum of Logged Data       0.98 Mean of logged Data       1.82

5% Lilliefors Critical Value       0.21Data appear Lognormal at 5% Significance Level
Data appear Approximate Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.89 Data Not Lognormal at 5% Significance Level
Lilliefors Test Statistic       0.21 Lilliefors Lognormal GOF Test

Lognormal GOF Test
Shapiro Wilk Test Statistic       0.75 Shapiro Wilk Lognormal GOF Test

   95% Chebyshev (MVUE) UCL      15.73  97.5% Chebyshev (MVUE) UCL      18.96
   99% Chebyshev (MVUE) UCL      25.3

Assuming Lognormal Distribution
   95% H-UCL      13.5    90% Chebyshev (MVUE) UCL      13.4

Maximum of Logged Data       4.41 SD of logged Data       0.79

   95% Hall's Bootstrap UCL      45.06    95% Percentile Bootstrap UCL      19.15
   95% BCA Bootstrap UCL      23.9

   95% CLT UCL      17.87    95% Jackknife UCL      18.34
   95% Standard Bootstrap UCL      17.76    95% Bootstrap-t UCL      54.77

Nonparametric Distribution Free UCL Statistics
Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
mmendations are based upon the results of the simulation studies summarized in Singh, Singh, and 

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.
For additional insight the user may want to consult a statistician.

Suggested UCL to Use
95% Chebyshev (Mean, Sd) UCL      30.33

   90% Chebyshev(Mean, Sd) UCL      24.09    95% Chebyshev(Mean, Sd) UCL      30.33
 97.5% Chebyshev(Mean, Sd) UCL      38.99    99% Chebyshev(Mean, Sd) UCL      55.99

Minimum       0.94 Mean       1.40
Maximum       1.99 Median       1.32

Total Number of Observations      15 Number of Distinct Observations      14
Number of Missing Observations       0

Fluoride

General Statistics

Normal GOF Test

SD       0.31 Std. Error of Mean      0.080
Coefficient of Variation       0.22 Skewness       0.70
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5% Lilliefors Critical Value       0.22 Data appear Normal at 5% Significance Level
Data appear Normal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.88 Data appear Normal at 5% Significance Level
Lilliefors Test Statistic       0.21 Lilliefors GOF Test

Shapiro Wilk Test Statistic       0.91 Shapiro Wilk GOF Test

Gamma GOF Test
A-D Test Statistic       0.49 Anderson-Darling Gamma GOF Test

5% A-D Critical Value       0.73d data appear Gamma Distributed at 5% Significan

   95% Modified-t UCL (Johnson-1978)       1.55

Assuming Normal Distribution
   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL       1.54    95% Adjusted-CLT UCL (Chen-1995)       1.55

Theta hat (MLE)      0.061 Theta star (bias corrected MLE)      0.076
nu hat (MLE)    690.2 nu star (bias corrected)    553.5

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics
k hat (MLE)      23.01 k star (bias corrected MLE)      18.45

K-S Test Statistic       0.18 Kolmogrov-Smirnoff Gamma GOF Test
5% K-S Critical Value       0.22d data appear Gamma Distributed at 5% Significan

Lognormal GOF Test
Shapiro Wilk Test Statistic       0.94 Shapiro Wilk Lognormal GOF Test

Assuming Gamma Distribution
oximate Gamma UCL (use when n>=50))       1.55% Adjusted Gamma UCL (use when n<50)       1.57

Adjusted Level of Significance      0.032 Adjusted Chi Square Value    493.6

MLE Mean (bias corrected)       1.40 MLE Sd (bias corrected)       0.32
Approximate Chi Square Value (0.05)    499.9

Maximum of Logged Data       0.68 SD of logged Data       0.21

Lognormal Statistics
Minimum of Logged Data    -0.056 Mean of logged Data       0.31

5% Lilliefors Critical Value       0.22Data appear Lognormal at 5% Significance Level
Data appear Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.88Data appear Lognormal at 5% Significance Level
Lilliefors Test Statistic       0.17 Lilliefors Lognormal GOF Test

Nonparametric Distribution Free UCL Statistics
Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

   95% Chebyshev (MVUE) UCL       1.74  97.5% Chebyshev (MVUE) UCL       1.89
   99% Chebyshev (MVUE) UCL       2.18

Assuming Lognormal Distribution
   95% H-UCL       1.56    90% Chebyshev (MVUE) UCL       1.64

   90% Chebyshev(Mean, Sd) UCL       1.64    95% Chebyshev(Mean, Sd) UCL       1.75
 97.5% Chebyshev(Mean, Sd) UCL       1.90    99% Chebyshev(Mean, Sd) UCL       2.20

   95% Hall's Bootstrap UCL       1.54    95% Percentile Bootstrap UCL       1.54
   95% BCA Bootstrap UCL       1.55

   95% CLT UCL       1.53    95% Jackknife UCL       1.54
   95% Standard Bootstrap UCL       1.53    95% Bootstrap-t UCL       1.56

HMX

General Statistics
Total Number of Observations      17 Number of Distinct Observations      16

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
mmendations are based upon the results of the simulation studies summarized in Singh, Singh, and 

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.
For additional insight the user may want to consult a statistician.

Suggested UCL to Use
95% Student's-t UCL       1.54

Variance Detects   9438 Percent Non-Detects      17.65
Mean Detects      37.62 SD Detects      97.15

Minimum Detect       0.17 Minimum Non-Detect       0.5
Maximum Detect    366 Maximum Non-Detect       2.2

Number of Detects      14 Number of Non-Detects       3
Number of Distinct Detects      14 Number of Distinct Non-Detects       2

Normal GOF Test on Detects Only
Shapiro Wilk Test Statistic       0.43 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.87Detected Data Not Normal at 5% Significance Leve

Mean of Logged Detects       1.54 SD of Logged Detects       2.14

Median Detects       5.86 CV Detects       2.58
Skewness Detects       3.43 Kurtosis Detects      12.16

Lilliefors Test Statistic       0.40 Lilliefors GOF Test
5% Lilliefors Critical Value       0.23Detected Data Not Normal at 5% Significance Leve
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SD      86.13    95% KM (BCA) UCL      73.68
   95% KM (t) UCL      68.9    95% KM (Percentile Bootstrap) UCL      71.84

Detected Data Not Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs
Mean      31.05 Standard Error of Mean      21.68

Gamma GOF Tests on Detected Observations Only
A-D Test Statistic       0.99 Anderson-Darling GOF Test

5% A-D Critical Value       0.82ed Data Not Gamma Distributed at 5% Significanc

97.5% KM Chebyshev UCL    166.4 99% KM Chebyshev UCL    246.8

   95% KM (z) UCL      66.71    95% KM Bootstrap t UCL    394.2
90% KM Chebyshev UCL      96.09 95% KM Chebyshev UCL    125.5

Theta hat (MLE)    115 Theta star (bias corrected MLE)    123.5
nu hat (MLE)       9.16 nu star (bias corrected)       8.53

Detected Data Not Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only
k hat (MLE)       0.32 k star (bias corrected MLE)       0.30

K-S Test Statistic       0.24 Kolmogrov-Smirnoff GOF
5% K-S Critical Value       0.24ed Data Not Gamma Distributed at 5% Significanc

Approximate Chi Square Value (4.42, α)       0.89 Adjusted Chi Square Value (4.42, β)       0.74
 Approximate KM-UCL (use when n>=50)    153.5mma Adjusted KM-UCL (use when n<50)    184.5

Gamma Kaplan-Meier (KM) Statistics
k hat (KM)       0.13 nu hat (KM)       4.41

MLE Mean (bias corrected)      37.62 MLE Sd (bias corrected)      68.16

Maximum    366 Median       3.08
SD      88.81 CV       2.86

ma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM e
Minimum      0.01 Mean      30.98

Gamma ROS Statistics using Imputed  Non-Detects
GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1
For such situations, GROS method tends to yield inflated values of UCLs and BTVs

Adjusted Level of Significance (β)      0.034
Approximate Chi Square Value (8.07, α)       2.77 Adjusted Chi Square Value (8.07, β)       2.46

nu hat (MLE)       8.18 nu star (bias corrected)       8.07
MLE Mean (bias corrected)      30.98 MLE Sd (bias corrected)      63.59

k hat (MLE)       0.24 k star (bias corrected MLE)       0.23
Theta hat (MLE)    128.8 Theta star (bias corrected MLE)    130.5

Lilliefors Test Statistic       0.13 Lilliefors GOF Test
5% Lilliefors Critical Value       0.23ected Data appear Lognormal at 5% Significance L

Lognormal GOF Test on Detected Observations Only
Shapiro Wilk Test Statistic       0.96 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.87ected Data appear Lognormal at 5% Significance L

mma Approximate UCL (use when n>=50)      90.08% Gamma Adjusted UCL (use when n<50)    101.6

   95% BCA Bootstrap UCL      92.92    95% Bootstrap t UCL    388.1
   95% H-UCL (Log ROS)    638.3

SD in Original Scale      88.79 SD in Log Scale       2.29
% t UCL (assumes normality of ROS data)      68.63    95% Percentile Bootstrap UCL      72.3

Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects
Mean in Original Scale      31.03 Mean in Log Scale       1.00

DL/2 Statistics
DL/2 Normal DL/2 Log-Transformed
Mean in Original Scale      31.08 Mean in Log Scale       1.11

KM SD (logged)       2.14    95% Critical H Value (KM-Log)       4.64
KM Standard Error of Mean (logged)       0.54

CLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distribute
KM Mean (logged)       1.08    95% H-UCL (KM -Log)    351.5

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
Recommendations are based upon data size, data distribution, and skewness.

mmendations are based upon the results of the simulation studies summarized in Singh, Maichle, and 
ations results will not cover all Real World data sets; for additional insight the user may want to cons

Suggested UCL to Use
99% KM (Chebyshev) UCL    246.8

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics
Detected Data appear Lognormal Distributed at 5% Significance Level

SD in Original Scale      88.77 SD in Log Scale       2.17
   95% t UCL (Assumes normality)      68.67    95% H-Stat UCL    424.9

Mercury
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Minimum Detect     0.004 Minimum Non-Detect      0.013
Maximum Detect      0.023 Maximum Non-Detect       0.11

Number of Detects      12 Number of Non-Detects       5
Number of Distinct Detects      11 Number of Distinct Non-Detects       4

General Statistics
Total Number of Observations      17 Number of Distinct Observations      15

Mean of Logged Detects     -4.728 SD of Logged Detects       0.51

Median Detects     0.007 CV Detects       0.64
Skewness Detects       1.79 Kurtosis Detects       1.98

Variance Detects 4.3590E Percent Non-Detects      29.41
Mean Detects      0.010 SD Detects     0.006

Detected Data Not Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs
Mean     0.009 Standard Error of Mean     0.001

Lilliefors Test Statistic       0.32 Lilliefors GOF Test
5% Lilliefors Critical Value       0.25Detected Data Not Normal at 5% Significance Leve

Normal GOF Test on Detects Only
Shapiro Wilk Test Statistic       0.69 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.85Detected Data Not Normal at 5% Significance Leve

97.5% KM Chebyshev UCL      0.019 99% KM Chebyshev UCL      0.025

   95% KM (z) UCL      0.012    95% KM Bootstrap t UCL      0.017
90% KM Chebyshev UCL      0.014 95% KM Chebyshev UCL      0.016

SD     0.005 95% KM (BCA) UCL      0.012
   95% KM (t) UCL      0.012    95% KM (Percentile Bootstrap) UCL      0.012

Detected Data Not Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only
k hat (MLE)       3.70 k star (bias corrected MLE)       2.83

K-S Test Statistic       0.25 Kolmogrov-Smirnoff GOF
5% K-S Critical Value       0.24ed Data Not Gamma Distributed at 5% Significanc

Gamma GOF Tests on Detected Observations Only
A-D Test Statistic       1.09 Anderson-Darling GOF Test

5% A-D Critical Value       0.73ed Data Not Gamma Distributed at 5% Significanc

Gamma Kaplan-Meier (KM) Statistics
k hat (KM)       2.75 nu hat (KM)      93.66

MLE Mean (bias corrected)      0.010 MLE Sd (bias corrected)     0.006

Theta hat (MLE)     0.002 Theta star (bias corrected MLE)     0.003
nu hat (MLE)      88.9 nu star (bias corrected)      68.01

ma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM e
Minimum     0.004 Mean      0.010

Gamma ROS Statistics using Imputed  Non-Detects
GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1
For such situations, GROS method tends to yield inflated values of UCLs and BTVs

Approximate Chi Square Value (93.66, α)      72.34 Adjusted Chi Square Value (93.66, β)      70.38
 Approximate KM-UCL (use when n>=50)      0.012mma Adjusted KM-UCL (use when n<50)      0.012

nu hat (MLE)    175.3 nu star (bias corrected)    145.7
MLE Mean (bias corrected)      0.010 MLE Sd (bias corrected)     0.004

k hat (MLE)       5.15 k star (bias corrected MLE)       4.28
Theta hat (MLE)     0.001 Theta star (bias corrected MLE)     0.002

Maximum      0.023 Median     0.009
SD     0.005 CV       0.53

Lognormal GOF Test on Detected Observations Only
Shapiro Wilk Test Statistic       0.84 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.85etected Data Not Lognormal at 5% Significance Le

mma Approximate UCL (use when n>=50)      0.012% Gamma Adjusted UCL (use when n<50)      0.012

Adjusted Level of Significance (β)      0.034
pproximate Chi Square Value (145.67, α)    118.8 Adjusted Chi Square Value (145.67, β)    116.2

SD in Original Scale     0.005 SD in Log Scale       0.43
% t UCL (assumes normality of ROS data)      0.012    95% Percentile Bootstrap UCL      0.012

Detected Data appear Approximate Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects
Mean in Original Scale     0.009 Mean in Log Scale     -4.755

Lilliefors Test Statistic       0.21 Lilliefors GOF Test
5% Lilliefors Critical Value       0.25ected Data appear Lognormal at 5% Significance L

KM SD (logged)       0.45    95% Critical H Value (KM-Log)       1.99
KM Standard Error of Mean (logged)       0.12

CLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distribute
KM Mean (logged)     -4.767    95% H-UCL (KM -Log)      0.011

   95% BCA Bootstrap UCL      0.012    95% Bootstrap t UCL      0.017
   95% H-UCL (Log ROS)      0.011

DL/2 Statistics
DL/2 Normal DL/2 Log-Transformed
Mean in Original Scale      0.015 Mean in Log Scale     -4.543



499
500
501
502
503
504
505
506
507
508
509
510
511
512
513
514
515
516
517
518
519
520
521
522
523
524
525
526
527
528
529
530
531
532
533
534
535
536
537
538
539
540
541
542
543
544
545
546
547
548
549
550
551
552
553
554
555
556
557
558
559
560
561
562
563
564
565
566
567
568
569
570
571
572
573
574
575
576
577
578
579
580
581

A B C D E F G H I J K L

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics
Detected Data appear Approximate Lognormal Distributed at 5% Significance Level

SD in Original Scale      0.016 SD in Log Scale       0.75
   95% t UCL (Assumes normality)      0.021    95% H-Stat UCL      0.021

Nitrate

General Statistics
Total Number of Observations      15 Number of Distinct Observations      14

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
Recommendations are based upon data size, data distribution, and skewness.

mmendations are based upon the results of the simulation studies summarized in Singh, Maichle, and 
ations results will not cover all Real World data sets; for additional insight the user may want to cons

Suggested UCL to Use
95% KM (BCA) UCL      0.012

Variance Detects       1.35 Percent Non-Detects      46.67
Mean Detects       2.63 SD Detects       1.16

Minimum Detect       1.7 Minimum Non-Detect       1.15
Maximum Detect       5.27 Maximum Non-Detect       1.6

Number of Detects       8 Number of Non-Detects       7
Number of Distinct Detects       7 Number of Distinct Non-Detects       7

Normal GOF Test on Detects Only
Shapiro Wilk Test Statistic       0.77 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.81Detected Data Not Normal at 5% Significance Leve

Mean of Logged Detects       0.90 SD of Logged Detects       0.37

Median Detects       2.22 CV Detects       0.44
Skewness Detects       2 Kurtosis Detects       4.47

SD       1.08    95% KM (BCA) UCL       2.54
95% KM (t) UCL       2.46 95% KM (Percentile Bootstrap) UCL       2.47

Detected Data appear Approximate Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs
Mean       1.94 Standard Error of Mean       0.3

Lilliefors Test Statistic       0.25 Lilliefors GOF Test
5% Lilliefors Critical Value       0.31etected Data appear Normal at 5% Significance Le

Gamma GOF Tests on Detected Observations Only
A-D Test Statistic       0.54 Anderson-Darling GOF Test

5% A-D Critical Value       0.71d data appear Gamma Distributed at 5% Significan

97.5% KM Chebyshev UCL       3.81 99% KM Chebyshev UCL       4.92

   95% KM (z) UCL       2.43    95% KM Bootstrap t UCL       2.69
90% KM Chebyshev UCL       2.83 95% KM Chebyshev UCL       3.24

Theta hat (MLE)       0.34 Theta star (bias corrected MLE)       0.54
nu hat (MLE)    122.2 nu star (bias corrected)      77.69

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only
k hat (MLE)       7.63 k star (bias corrected MLE)       4.85

K-S Test Statistic       0.23 Kolmogrov-Smirnoff GOF
5% K-S Critical Value       0.29d data appear Gamma Distributed at 5% Significan

Approximate Chi Square Value (95.86, α)      74.27 Adjusted Chi Square Value (95.86, β)      71.94
 Approximate KM-UCL (use when n>=50)       2.50mma Adjusted KM-UCL (use when n<50)       2.58

Gamma Kaplan-Meier (KM) Statistics
k hat (KM)       3.19 nu hat (KM)      95.86

MLE Mean (bias corrected)       2.63 MLE Sd (bias corrected)       1.19

Maximum       5.27 Median       1.7
SD       1.56 CV       1.08

ma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM e
Minimum      0.064 Mean       1.43

Gamma ROS Statistics using Imputed  Non-Detects
GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1
For such situations, GROS method tends to yield inflated values of UCLs and BTVs

Adjusted Level of Significance (β)      0.032
Approximate Chi Square Value (14.30, α)       6.77 Adjusted Chi Square Value (14.30, β)       6.14

nu hat (MLE)      16.2 nu star (bias corrected)      14.3
MLE Mean (bias corrected)       1.43 MLE Sd (bias corrected)       2.07

k hat (MLE)       0.54 k star (bias corrected MLE)       0.47
Theta hat (MLE)       2.65 Theta star (bias corrected MLE)       3.00

Lilliefors Test Statistic       0.21 Lilliefors GOF Test
5% Lilliefors Critical Value       0.31ected Data appear Lognormal at 5% Significance L

Lognormal GOF Test on Detected Observations Only
Shapiro Wilk Test Statistic       0.88 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.81ected Data appear Lognormal at 5% Significance L

mma Approximate UCL (use when n>=50)       3.02% Gamma Adjusted UCL (use when n<50)       3.33
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   95% BCA Bootstrap UCL       2.47    95% Bootstrap t UCL       2.65
   95% H-UCL (Log ROS)       2.54

SD in Original Scale       1.21 SD in Log Scale       0.58
% t UCL (assumes normality of ROS data)       2.37    95% Percentile Bootstrap UCL       2.35

Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects
Mean in Original Scale       1.82 Mean in Log Scale       0.43

DL/2 Statistics
DL/2 Normal DL/2 Log-Transformed
Mean in Original Scale       1.72 Mean in Log Scale       0.30

KM SD (logged)       0.45    95% Critical H Value (KM-Log)       2.02
KM Standard Error of Mean (logged)       0.12

CLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distribute
KM Mean (logged)       0.54    95% H-UCL (KM -Log)       2.44

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
Recommendations are based upon data size, data distribution, and skewness.

mmendations are based upon the results of the simulation studies summarized in Singh, Maichle, and 
ations results will not cover all Real World data sets; for additional insight the user may want to cons

Suggested UCL to Use
95% KM (t) UCL       2.46 95% KM (Percentile Bootstrap) UCL       2.47

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics
Detected Data appear Approximate Normal Distributed at 5% Significance Level

SD in Original Scale       1.29 SD in Log Scale       0.70
   95% t UCL (Assumes normality)       2.31    95% H-Stat UCL       2.71

Minimum Detect       0.15 Minimum Non-Detect       0.64
Maximum Detect       0.29 Maximum Non-Detect       2.2

Number of Detects      10 Number of Non-Detects       7
Number of Distinct Detects      10 Number of Distinct Non-Detects       6

Silver

General Statistics
Total Number of Observations      17 Number of Distinct Observations      16

Mean of Logged Detects     -1.503 SD of Logged Detects       0.20

Median Detects       0.23 CV Detects       0.19
Skewness Detects     -0.172 Kurtosis Detects     -0.887

Variance Detects     0.002 Percent Non-Detects      41.18
Mean Detects       0.22 SD Detects      0.044

Detected Data appear Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs
Mean       0.22 Standard Error of Mean      0.014

Lilliefors Test Statistic       0.13 Lilliefors GOF Test
5% Lilliefors Critical Value       0.28etected Data appear Normal at 5% Significance Le

Normal GOF Test on Detects Only
Shapiro Wilk Test Statistic       0.96 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.84etected Data appear Normal at 5% Significance Le

97.5% KM Chebyshev UCL       0.31 99% KM Chebyshev UCL       0.36

   95% KM (z) UCL       0.25    95% KM Bootstrap t UCL       0.25
90% KM Chebyshev UCL       0.26 95% KM Chebyshev UCL       0.28

SD      0.042    95% KM (BCA) UCL       0.24
95% KM (t) UCL       0.25 95% KM (Percentile Bootstrap) UCL       0.25

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only
k hat (MLE)      26.91 k star (bias corrected MLE)      18.9

K-S Test Statistic       0.16 Kolmogrov-Smirnoff GOF
5% K-S Critical Value       0.26d data appear Gamma Distributed at 5% Significan

Gamma GOF Tests on Detected Observations Only
A-D Test Statistic       0.23 Anderson-Darling GOF Test

5% A-D Critical Value       0.72d data appear Gamma Distributed at 5% Significan

Gamma Kaplan-Meier (KM) Statistics
k hat (KM)      28.26 nu hat (KM)    960.7

MLE Mean (bias corrected)       0.22 MLE Sd (bias corrected)      0.052

Theta hat (MLE)     0.008 Theta star (bias corrected MLE)      0.012
nu hat (MLE)    538.2 nu star (bias corrected)    378.1

Gamma ROS Statistics using Imputed  Non-Detects
GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1
For such situations, GROS method tends to yield inflated values of UCLs and BTVs

pproximate Chi Square Value (960.70, α)    889.8 Adjusted Chi Square Value (960.70, β)    882.6
 Approximate KM-UCL (use when n>=50)       0.24mma Adjusted KM-UCL (use when n<50)       0.24
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A B C D E F G H I J K L
ma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM e

Minimum       0.15 Mean       0.22

nu hat (MLE)   1469 nu star (bias corrected)   1211
MLE Mean (bias corrected)       0.22 MLE Sd (bias corrected)      0.037

k hat (MLE)      43.2 k star (bias corrected MLE)      35.62
Theta hat (MLE)     0.005 Theta star (bias corrected MLE)     0.006

Maximum       0.29 Median       0.22
SD      0.034 CV       0.15

Lognormal GOF Test on Detected Observations Only
Shapiro Wilk Test Statistic       0.95 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.84ected Data appear Lognormal at 5% Significance L

mma Approximate UCL (use when n>=50)       0.24% Gamma Adjusted UCL (use when n<50)       0.24

Adjusted Level of Significance (β)      0.034
Approximate Chi Square Value (N/A, α)   1131 Adjusted Chi Square Value (N/A, β)   1123

SD in Original Scale      0.034 SD in Log Scale       0.16
% t UCL (assumes normality of ROS data)       0.24    95% Percentile Bootstrap UCL       0.23

Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects
Mean in Original Scale       0.22 Mean in Log Scale     -1.503

Lilliefors Test Statistic       0.17 Lilliefors GOF Test
5% Lilliefors Critical Value       0.28ected Data appear Lognormal at 5% Significance L

KM SD (logged)       0.19    95% Critical H Value (KM-Log)       1.79
KM Standard Error of Mean (logged)      0.065

CLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distribute
KM Mean (logged)     -1.503    95% H-UCL (KM -Log)       0.24

   95% BCA Bootstrap UCL       0.23    95% Bootstrap t UCL       0.24
   95% H-UCL (Log ROS)       0.24

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics
Detected Data appear Normal Distributed at 5% Significance Level

SD in Original Scale       0.28 SD in Log Scale       0.54
   95% t UCL (Assumes normality)       0.48    95% H-Stat UCL       0.46

DL/2 Statistics
DL/2 Normal DL/2 Log-Transformed
Mean in Original Scale       0.36 Mean in Log Scale     -1.2

TATB

General Statistics
Total Number of Observations      15 Number of Distinct Observations       9

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
Recommendations are based upon data size, data distribution, and skewness.

mmendations are based upon the results of the simulation studies summarized in Singh, Maichle, and 
ations results will not cover all Real World data sets; for additional insight the user may want to cons

Suggested UCL to Use
95% KM (t) UCL       0.25 95% KM (Percentile Bootstrap) UCL       0.25

Variance Detects       4.25 Percent Non-Detects      40%
Mean Detects       1.52 SD Detects       2.06

Minimum Detect       0.32 Minimum Non-Detect       1
Maximum Detect       6.89 Maximum Non-Detect       1

Number of Detects       9 Number of Non-Detects       6
Number of Distinct Detects       8 Number of Distinct Non-Detects       1

Normal GOF Test on Detects Only
Shapiro Wilk Test Statistic       0.58 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.82Detected Data Not Normal at 5% Significance Leve

Mean of Logged Detects    -0.065 SD of Logged Detects       0.94

Median Detects       0.83 CV Detects       1.35
Skewness Detects       2.73 Kurtosis Detects       7.80

SD       1.57 95% KM (BCA) UCL       1.97
   95% KM (t) UCL       1.93    95% KM (Percentile Bootstrap) UCL       1.93

Detected Data Not Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs
Mean       1.16 Standard Error of Mean       0.43

Lilliefors Test Statistic       0.39 Lilliefors GOF Test
5% Lilliefors Critical Value       0.29Detected Data Not Normal at 5% Significance Leve

Gamma GOF Tests on Detected Observations Only
A-D Test Statistic       0.72 Anderson-Darling GOF Test

5% A-D Critical Value       0.74d data appear Gamma Distributed at 5% Significan

97.5% KM Chebyshev UCL       3.89 99% KM Chebyshev UCL       5.51

   95% KM (z) UCL       1.88    95% KM Bootstrap t UCL       3.32
90% KM Chebyshev UCL       2.47 95% KM Chebyshev UCL       3.07

K-S Test Statistic       0.26 Kolmogrov-Smirnoff GOF
5% K-S Critical Value       0.28d data appear Gamma Distributed at 5% Significan
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Theta hat (MLE)       1.30 Theta star (bias corrected MLE)       1.78
nu hat (MLE)      20.99 nu star (bias corrected)      15.32

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only
k hat (MLE)       1.16 k star (bias corrected MLE)       0.85

Approximate Chi Square Value (16.40, α)       8.24 Adjusted Chi Square Value (16.40, β)       7.54
 Approximate KM-UCL (use when n>=50)       2.31mma Adjusted KM-UCL (use when n<50)       2.53

Gamma Kaplan-Meier (KM) Statistics
k hat (KM)       0.54 nu hat (KM)      16.4

MLE Mean (bias corrected)       1.52 MLE Sd (bias corrected)       1.65

Maximum       6.89 Median       0.83
SD       1.67 CV       1.46

ma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM e
Minimum      0.01 Mean       1.14

Gamma ROS Statistics using Imputed  Non-Detects
GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1
For such situations, GROS method tends to yield inflated values of UCLs and BTVs

Adjusted Level of Significance (β)      0.032
Approximate Chi Square Value (17.83, α)       9.27 Adjusted Chi Square Value (17.83, β)       8.52

nu hat (MLE)      20.63 nu star (bias corrected)      17.83
MLE Mean (bias corrected)       1.14 MLE Sd (bias corrected)       1.48

k hat (MLE)       0.68 k star (bias corrected MLE)       0.59
Theta hat (MLE)       1.65 Theta star (bias corrected MLE)       1.91

Lilliefors Test Statistic       0.19 Lilliefors GOF Test
5% Lilliefors Critical Value       0.29ected Data appear Lognormal at 5% Significance L

Lognormal GOF Test on Detected Observations Only
Shapiro Wilk Test Statistic       0.90 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.82ected Data appear Lognormal at 5% Significance L

mma Approximate UCL (use when n>=50)       2.19% Gamma Adjusted UCL (use when n<50)       2.38

   95% BCA Bootstrap UCL       2.36    95% Bootstrap t UCL       3.69
   95% H-UCL (Log ROS)       1.88

SD in Original Scale       1.63 SD in Log Scale       0.83
% t UCL (assumes normality of ROS data)       1.91    95% Percentile Bootstrap UCL       1.97

Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects
Mean in Original Scale       1.17 Mean in Log Scale     -0.264

DL/2 Statistics
DL/2 Normal DL/2 Log-Transformed
Mean in Original Scale       1.11 Mean in Log Scale     -0.317

KM SD (logged)       0.78    95% Critical H Value (KM-Log)       2.42
KM Standard Error of Mean (logged)       0.24

CLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distribute
KM Mean (logged)     -0.263    95% H-UCL (KM -Log)       1.73

Suggested UCL to Use
95% KM (BCA) UCL       1.97 95% GROS Adjusted Gamma UCL       2.38

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics
Detected Data appear Gamma Distributed at 5% Significance Level

SD in Original Scale       1.64 SD in Log Scale       0.78
   95% t UCL (Assumes normality)       1.86    95% H-Stat UCL       1.63

Thallium

General Statistics
Total Number of Observations      17 Number of Distinct Observations      15

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
Recommendations are based upon data size, data distribution, and skewness.

mmendations are based upon the results of the simulation studies summarized in Singh, Maichle, and 
ations results will not cover all Real World data sets; for additional insight the user may want to cons

95% Adjusted Gamma KM-UCL       2.53

Variance Detects     0.003 Percent Non-Detects      41.18
Mean Detects       0.14 SD Detects      0.060

Minimum Detect      0.080 Minimum Non-Detect       0.21
Maximum Detect       0.25 Maximum Non-Detect       2.2

Number of Detects      10 Number of Non-Detects       7
Number of Distinct Detects      10 Number of Distinct Non-Detects       6

Normal GOF Test on Detects Only
Shapiro Wilk Test Statistic       0.89 Shapiro Wilk GOF Test

Mean of Logged Detects     -2.027 SD of Logged Detects       0.41

Median Detects       0.12 CV Detects       0.42
Skewness Detects       0.75 Kurtosis Detects     -0.604
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5% Shapiro Wilk Critical Value       0.84etected Data appear Normal at 5% Significance Le

SD      0.054    95% KM (BCA) UCL       0.16
95% KM (t) UCL       0.16 95% KM (Percentile Bootstrap) UCL       0.16

Detected Data appear Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs
Mean       0.13 Standard Error of Mean      0.017

Lilliefors Test Statistic       0.21 Lilliefors GOF Test
5% Lilliefors Critical Value       0.28etected Data appear Normal at 5% Significance Le

Gamma GOF Tests on Detected Observations Only
A-D Test Statistic       0.40 Anderson-Darling GOF Test

5% A-D Critical Value       0.72d data appear Gamma Distributed at 5% Significan

97.5% KM Chebyshev UCL       0.24 99% KM Chebyshev UCL       0.31

   95% KM (z) UCL       0.16    95% KM Bootstrap t UCL       0.17
90% KM Chebyshev UCL       0.19 95% KM Chebyshev UCL       0.21

Theta hat (MLE)      0.021 Theta star (bias corrected MLE)      0.030
nu hat (MLE)    132.1 nu star (bias corrected)      93.77

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only
k hat (MLE)       6.60 k star (bias corrected MLE)       4.68

K-S Test Statistic       0.2 Kolmogrov-Smirnoff GOF
5% K-S Critical Value       0.26d data appear Gamma Distributed at 5% Significan

pproximate Chi Square Value (218.43, α)    185.2 Adjusted Chi Square Value (218.43, β)    182
 Approximate KM-UCL (use when n>=50)       0.16mma Adjusted KM-UCL (use when n<50)       0.16

Gamma Kaplan-Meier (KM) Statistics
k hat (KM)       6.42 nu hat (KM)    218.4

MLE Mean (bias corrected)       0.14 MLE Sd (bias corrected)      0.065

Maximum       0.25 Median       0.12
SD      0.046 CV       0.34

ma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM e
Minimum      0.080 Mean       0.13

Gamma ROS Statistics using Imputed  Non-Detects
GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1
For such situations, GROS method tends to yield inflated values of UCLs and BTVs

Adjusted Level of Significance (β)      0.034
pproximate Chi Square Value (289.03, α)    250.7 Adjusted Chi Square Value (289.03, β)    246.9

nu hat (MLE)    349.4 nu star (bias corrected)    289
MLE Mean (bias corrected)       0.13 MLE Sd (bias corrected)      0.046

k hat (MLE)      10.28 k star (bias corrected MLE)       8.50
Theta hat (MLE)      0.013 Theta star (bias corrected MLE)      0.016

Lilliefors Test Statistic       0.17 Lilliefors GOF Test
5% Lilliefors Critical Value       0.28ected Data appear Lognormal at 5% Significance L

Lognormal GOF Test on Detected Observations Only
Shapiro Wilk Test Statistic       0.92 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.84ected Data appear Lognormal at 5% Significance L

mma Approximate UCL (use when n>=50)       0.15% Gamma Adjusted UCL (use when n<50)       0.16

   95% BCA Bootstrap UCL       0.15    95% Bootstrap t UCL       0.16
   95% H-UCL (Log ROS)       0.15

SD in Original Scale      0.047 SD in Log Scale       0.31
% t UCL (assumes normality of ROS data)       0.15    95% Percentile Bootstrap UCL       0.15

Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects
Mean in Original Scale       0.13 Mean in Log Scale     -2.05

DL/2 Statistics
DL/2 Normal DL/2 Log-Transformed
Mean in Original Scale       0.25 Mean in Log Scale     -1.792

KM SD (logged)       0.37    95% Critical H Value (KM-Log)       1.92
KM Standard Error of Mean (logged)       0.12

CLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distribute
KM Mean (logged)     -2.05    95% H-UCL (KM -Log)       0.16

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
Recommendations are based upon data size, data distribution, and skewness.

mmendations are based upon the results of the simulation studies summarized in Singh, Maichle, and 
ations results will not cover all Real World data sets; for additional insight the user may want to cons

Suggested UCL to Use
95% KM (t) UCL       0.16 95% KM (Percentile Bootstrap) UCL       0.16

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics
Detected Data appear Normal Distributed at 5% Significance Level

SD in Original Scale       0.32 SD in Log Scale       0.77
   95% t UCL (Assumes normality)       0.38    95% H-Stat UCL       0.35
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Minimum      20 Mean      29.26
Maximum      73 Median      26.1

Total Number of Observations      17 Number of Distinct Observations      16
Number of Missing Observations       0

Zinc

General Statistics

5% Lilliefors Critical Value       0.21 Data Not Normal at 5% Significance Level
Data Not Normal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.89 Data Not Normal at 5% Significance Level
Lilliefors Test Statistic       0.27 Lilliefors GOF Test

Normal GOF Test
Shapiro Wilk Test Statistic       0.64 Shapiro Wilk GOF Test

SD      12.51 Std. Error of Mean       3.03
Coefficient of Variation       0.42 Skewness       2.97

Gamma GOF Test
A-D Test Statistic       1.23 Anderson-Darling Gamma GOF Test

5% A-D Critical Value       0.73ata Not Gamma Distributed at 5% Significance Lev

   95% Modified-t UCL (Johnson-1978)      34.92

Assuming Normal Distribution
   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL      34.56    95% Adjusted-CLT UCL (Chen-1995)      36.59

Theta hat (MLE)       3.25 Theta star (bias corrected MLE)       3.92
nu hat (MLE)    306.1 nu star (bias corrected)    253.4

Data Not Gamma Distributed at 5% Significance Level

Gamma Statistics
k hat (MLE)       9.00 k star (bias corrected MLE)       7.45

K-S Test Statistic       0.23 Kolmogrov-Smirnoff Gamma GOF Test
5% K-S Critical Value       0.20ata Not Gamma Distributed at 5% Significance Lev

Assuming Gamma Distribution
oximate Gamma UCL (use when n>=50))      34.08% Adjusted Gamma UCL (use when n<50)      34.64

Adjusted Level of Significance      0.034 Adjusted Chi Square Value    214.1

MLE Mean (bias corrected)      29.26 MLE Sd (bias corrected)      10.72
Approximate Chi Square Value (0.05)    217.5

Lognormal Statistics
Minimum of Logged Data       2.99 Mean of logged Data       3.32

5% Lilliefors Critical Value       0.21Data appear Lognormal at 5% Significance Level
Data appear Approximate Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.89 Data Not Lognormal at 5% Significance Level
Lilliefors Test Statistic       0.20 Lilliefors Lognormal GOF Test

Lognormal GOF Test
Shapiro Wilk Test Statistic       0.81 Shapiro Wilk Lognormal GOF Test

   95% Chebyshev (MVUE) UCL      38.76  97.5% Chebyshev (MVUE) UCL      43
   99% Chebyshev (MVUE) UCL      51.33

Assuming Lognormal Distribution
   95% H-UCL      33.68    90% Chebyshev (MVUE) UCL      35.71

Maximum of Logged Data       4.29 SD of logged Data       0.31

   95% Hall's Bootstrap UCL      56.09    95% Percentile Bootstrap UCL      34.45
   95% BCA Bootstrap UCL      37.48

   95% CLT UCL      34.25    95% Jackknife UCL      34.56
   95% Standard Bootstrap UCL      34.23    95% Bootstrap-t UCL      42.78

Nonparametric Distribution Free UCL Statistics
Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
mmendations are based upon the results of the simulation studies summarized in Singh, Singh, and 

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.
For additional insight the user may want to consult a statistician.

Suggested UCL to Use
95% Student's-t UCL      34.56 or 95% Modified-t UCL      34.92

   90% Chebyshev(Mean, Sd) UCL      38.36    95% Chebyshev(Mean, Sd) UCL      42.48
 97.5% Chebyshev(Mean, Sd) UCL      48.21    99% Chebyshev(Mean, Sd) UCL      59.45
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Suggested UCL to Use
95% Student's-t UCL    145.4

   95% BCA Bootstrap UCL    146.3
   90% Chebyshev(Mean, Sd) UCL    167.5    95% Chebyshev(Mean, Sd) UCL    190.8

 97.5% Chebyshev(Mean, Sd) UCL    223.2    99% Chebyshev(Mean, Sd) UCL    286.8

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
mmendations are based upon the results of the simulation studies summarized in Singh, Singh, and 

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

Nonparametric Distribution Free UCLs

   95% Chebyshev (MVUE) UCL    223.8  97.5% Chebyshev (MVUE) UCL    267.9
   99% Chebyshev (MVUE) UCL

   95% CLT UCL    144.2    95% Jackknife UCL    145.4
   95% Standard Bootstrap UCL    144    95% Bootstrap-t UCL    150.1

   95% Hall's Bootstrap UCL    147.5    95% Percentile Bootstrap UCL    143.9

Lognormal Statistics
Minimum of Logged Data       2.63 Mean of logged Data       4.45

   354.6

Assuming Lognormal Distribution
   95% H-UCL    188.8    90% Chebyshev (MVUE) UCL    192

Nonparametric Distribution Free UCL Statistics
Data appear to follow a Discernible Distribution at 5% Significance Level

Lilliefors Lognormal GOF Test

Lognormal GOF Test
Shapiro Wilk Test Statistic       0.95 Shapiro Wilk Lognormal GOF Test

5% Lilliefors Critical Value       0.18Data appear Lognormal at 5% Significance Level
Data appear Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.91Data appear Lognormal at 5% Significance Level
Lilliefors Test Statistic       0.11

Maximum of Logged Data       5.72 SD of logged Data       0.85

nu hat (MLE)      88.45 nu star (bias corrected)      78.72
MLE Mean (bias corrected)    116 MLE Sd (bias corrected)      90.56

Approximate Chi Square Value (0.05)      59.28

Assuming Gamma Distribution
oximate Gamma UCL (use when n>=50))    154 % Adjusted Gamma UCL (use when n<50)    157.1

Adjusted Level of Significance      0.039 Adjusted Chi Square Value      58.1

5% A-D Critical Value       0.75d data appear Gamma Distributed at 5% Significan
K-S Test Statistic      0.085 Kolmogrov-Smirnoff Gamma GOF Test

Gamma Statistics
k hat (MLE)       1.84 k star (bias corrected MLE)       1.64

5% K-S Critical Value       0.18d data appear Gamma Distributed at 5% Significan
Detected data appear Gamma Distributed at 5% Significance Level

Theta hat (MLE)      62.94 Theta star (bias corrected MLE)      70.71

Lilliefors Test Statistic       0.14 Lilliefors GOF Test
5% Lilliefors Critical Value       0.18 Data appear Normal at 5% Significance Level

   95% Modified-t UCL (Johnson-1978)    145.9

Data appear Approximate Normal at 5% Significance Level

Assuming Normal Distribution
   95% Normal UCL    95% UCLs (Adjusted for Skewness)

Gamma GOF Test
A-D Test Statistic       0.15 Anderson-Darling Gamma GOF Test

   95% Student's-t UCL    145.4    95% Adjusted-CLT UCL (Chen-1995)    147.7

Coefficient of Variation       0.72 Skewness       0.93

Maximum    307 Median      96.4
SD

Normal GOF Test
Shapiro Wilk Test Statistic       0.90 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.91 Data Not Normal at 5% Significance Level

   116

General Statistics
Total Number of Observations      24 Number of Distinct Observations      24

     84.1 Std. Error of Mean      17.17

Number of Missing Observations       0
Minimum      13.9 Mean

95%

UCL Statistics for Data Sets with Non-Detects

User Selected Options
e/Time of Computation   2/5/2015 10:15:33 AM

 f Bootstrap Operations   2000

Barium

From File   ProUCLinput_11-006(c)_0-5.xls
Full Precision   OFF

Confidence Coefficient   
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KM SD (logged)       0.3    95% Critical H Value (KM-Log)       1.82
KM Standard Error of Mean (logged)       0.13

% t UCL (assumes normality of ROS data)      0.022    95% Percentile Bootstrap UCL      0.022
   95% BCA Bootstrap UCL      0.023    95% Bootstrap t UCL      0.023

   95% H-UCL (Log ROS)      0.022

CLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distribute
KM Mean (logged)     -3.896    95% H-UCL (KM -Log)      0.023

Lilliefors Test Statistic       0.21 Lilliefors GOF Test
5% Lilliefors Critical Value       0.39ected Data appear Lognormal at 5% Significance L

Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects
Mean in Original Scale      0.020 Mean in Log Scale     -3.897

SD in Original Scale     0.004 SD in Log Scale       0.18

mma Approximate UCL (use when n>=50)      0.022% Gamma Adjusted UCL (use when n<50)      0.022

Adjusted Level of Significance (β)      0.039
Approximate Chi Square Value (N/A, α)

Lognormal GOF Test on Detected Observations Only
Shapiro Wilk Test Statistic       0.92 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.76ected Data appear Lognormal at 5% Significance L

SD     0.004 CV       0.22

    0.004

k hat (MLE)      26.44 k star (bias corrected MLE)      23.16
Theta hat (MLE) 7.9247E Theta star (bias corrected MLE) 9.0459E

  1035 Adjusted Chi Square Value (N/A, β)   1030

nu hat (MLE)   1269 nu star (bias corrected)   1112
MLE Mean (bias corrected)      0.020 MLE Sd (bias corrected)

 Approximate KM-UCL (use when n>=50)      0.024mma Adjusted KM-UCL (use when n<50)      0.024

ma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM e
Minimum      0.014 Mean      0.020

Gamma ROS Statistics using Imputed  Non-Detects
GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1
For such situations, GROS method tends to yield inflated values of UCLs and BTVs

Maximum      0.040 Median      0.020

nu hat (MLE)      76.78 nu star (bias corrected)      32.04

Gamma Kaplan-Meier (KM) Statistics
k hat (KM)       8.54 nu hat (KM)    410.4

MLE Mean (bias corrected)      0.023 MLE Sd (bias corrected)      0.013

pproximate Chi Square Value (410.37, α)    364.4 Adjusted Chi Square Value (410.37, β)    361.4

K-S Test Statistic       0.23 Kolmogrov-Smirnoff GOF
5% K-S Critical Value       0.35d data appear Gamma Distributed at 5% Significan

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only
k hat (MLE)       7.67 k star (bias corrected MLE)       3.20

Theta hat (MLE)     0.003 Theta star (bias corrected MLE)     0.007

97.5% KM Chebyshev UCL      0.039 99% KM Chebyshev UCL      0.050

   95% KM (z) UCL      0.026    95% KM Bootstrap t UCL      0.028
90% KM Chebyshev UCL

Gamma GOF Tests on Detected Observations Only
A-D Test Statistic       0.35 Anderson-Darling GOF Test

5% A-D Critical Value       0.68d data appear Gamma Distributed at 5% Significan

Lilliefors Test Statistic       0.28 Lilliefors GOF Test
5% Lilliefors Critical Value       0.39etected Data appear Normal at 5% Significance Le

     0.026

Detected Data appear Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs
Mean      0.021 Standard Error of Mean     0.002

     0.030 95% KM Chebyshev UCL      0.034

SD     0.007    95% KM (BCA) UCL      0.026
95% KM (t) UCL      0.026 95% KM (Percentile Bootstrap) UCL

Mean of Logged Detects     -3.82 SD of Logged Detects       0.39

Median Detects      0.022 CV Detects       0.43
Skewness Detects

Normal GOF Test on Detects Only
Shapiro Wilk Test Statistic       0.85 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.76etected Data appear Normal at 5% Significance Le

Number of Distinct Detects       5 Number of Distinct Non-Detects      17

     0.010

Minimum Detect      0.014 Minimum Non-Detect      0.034
Maximum Detect      0.040 Maximum Non-Detect       1.63

      1.45 Kurtosis Detects       2.29

Variance Detects 1.0310E Percent Non-Detects      79.17
Mean Detects      0.023 SD Detects

For additional insight the user may want to consult a statistician.

Benzo(b)fluoranthene

General Statistics
Total Number of Observations      24 Number of Distinct Observations      22

Number of Detects       5 Number of Non-Detects      19
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Lognormal GOF Test on Detected Observations Only

  2206 Adjusted Chi Square Value (N/A, β)   2199

nu hat (MLE)   2646 nu star (bias corrected)   2317
MLE Mean (bias corrected)       0.71 MLE Sd (bias corrected)

mma Approximate UCL (use when n>=50)       0.74% Gamma Adjusted UCL (use when n<50)       0.75

Adjusted Level of Significance (β)      0.039
Approximate Chi Square Value (N/A, α)

Maximum       0.97 Median       0.67
SD       0.10 CV       0.14

      0.10

k hat (MLE)      55.14 k star (bias corrected MLE)      48.27
Theta hat (MLE)      0.012 Theta star (bias corrected MLE)      0.014

Approximate Chi Square Value (N/A, α)   1820 Adjusted Chi Square Value (N/A, β)   1814
 Approximate KM-UCL (use when n>=50)       0.76mma Adjusted KM-UCL (use when n<50)       0.76

ma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM e
Minimum       0.62 Mean       0.71

Gamma ROS Statistics using Imputed  Non-Detects
GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1
For such situations, GROS method tends to yield inflated values of UCLs and BTVs

Theta hat (MLE)      0.020 Theta star (bias corrected MLE)      0.040
nu hat (MLE)    495.3 nu star (bias corrected)    249

Gamma Kaplan-Meier (KM) Statistics
k hat (KM)      40.03 nu hat (KM)   1921

MLE Mean (bias corrected)       0.84 MLE Sd (bias corrected)       0.18

Gamma GOF Tests on Detected Observations Only
A-D Test Statistic       0.46 Anderson-Darling GOF Test

5% A-D Critical Value       0.69d data appear Gamma Distributed at 5% Significan
K-S Test Statistic       0.28 Kolmogrov-Smirnoff GOF

5% K-S Critical Value       0.33d data appear Gamma Distributed at 5% Significan
Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only
k hat (MLE)      41.27 k star (bias corrected MLE)      20.75

      0.81 95% KM Chebyshev UCL       0.85

SD       0.11    95% KM (BCA) UCL       0.80
95% KM (t) UCL       0.77 95% KM (Percentile Bootstrap) UCL

97.5% KM Chebyshev UCL       0.91 99% KM Chebyshev UCL       1.03

   95% KM (z) UCL       0.77    95% KM Bootstrap t UCL       0.76
90% KM Chebyshev UCL

Normal GOF Test on Detects Only
Shapiro Wilk Test Statistic       0.87 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.78etected Data appear Normal at 5% Significance Le
Lilliefors Test Statistic       0.26 Lilliefors GOF Test

5% Lilliefors Critical Value       0.36etected Data appear Normal at 5% Significance Le

      0.78

Detected Data appear Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs
Mean       0.72 Standard Error of Mean      0.031

    -0.497 Kurtosis Detects     -1.887

Variance Detects      0.019 Percent Non-Detects      75%
Mean Detects       0.84 SD Detects

Mean of Logged Detects     -0.178 SD of Logged Detects       0.17

Median Detects       0.88 CV Detects       0.16
Skewness Detects

Benzoic Acid

General Statistics
Total Number of Observations      24 Number of Distinct Observations      24

Number of Detects       6 Number of Non-Detects      18
Number of Distinct Detects       6 Number of Distinct Non-Detects      18

      0.14

Minimum Detect       0.64 Minimum Non-Detect       0.69
Maximum Detect       0.97 Maximum Non-Detect      32.7

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics
Detected Data appear Normal Distributed at 5% Significance Level

SD in Original Scale       0.18 SD in Log Scale       1.07
   95% t UCL (Assumes normality)

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
Recommendations are based upon data size, data distribution, and skewness.

mmendations are based upon the results of the simulation studies summarized in Singh, Maichle, and 
ations results will not cover all Real World data sets; for additional insight the user may want to cons

Suggested UCL to Use
95% KM (t) UCL      0.026 95% KM (Percentile Bootstrap) UCL      0.026

    -3.458

      0.14    95% H-Stat UCL       0.10

DL/2 Statistics
DL/2 Normal DL/2 Log-Transformed
Mean in Original Scale      0.083 Mean in Log Scale
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pproximate Chi Square Value (682.49, α)    622.9 Adjusted Chi Square Value (682.49, β)    618.9
 Approximate KM-UCL (use when n>=50)       0.23mma Adjusted KM-UCL (use when n<50)       0.23

Theta hat (MLE)      0.013 Theta star (bias corrected MLE)      0.033
nu hat (MLE)    171.4 nu star (bias corrected)      69.88

Gamma Kaplan-Meier (KM) Statistics
k hat (KM)      14.22 nu hat (KM)    682.5

MLE Mean (bias corrected)       0.23 MLE Sd (bias corrected)      0.088

Gamma GOF Tests on Detected Observations Only
A-D Test Statistic       0.18 Anderson-Darling GOF Test

5% A-D Critical Value       0.67d data appear Gamma Distributed at 5% Significan
K-S Test Statistic       0.17 Kolmogrov-Smirnoff GOF

5% K-S Critical Value       0.35d data appear Gamma Distributed at 5% Significan
Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only
k hat (MLE)      17.14 k star (bias corrected MLE)       6.98

      0.28 95% KM Chebyshev UCL       0.32

SD      0.057    95% KM (BCA) UCL       0.25
95% KM (t) UCL       0.25 95% KM (Percentile Bootstrap) UCL

97.5% KM Chebyshev UCL       0.36 99% KM Chebyshev UCL       0.46

   95% KM (z) UCL       0.25    95% KM Bootstrap t UCL       0.27
90% KM Chebyshev UCL

Normal GOF Test on Detects Only
Shapiro Wilk Test Statistic       0.96 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.76etected Data appear Normal at 5% Significance Le
Lilliefors Test Statistic       0.19 Lilliefors GOF Test

5% Lilliefors Critical Value       0.39etected Data appear Normal at 5% Significance Le

      0.26

Detected Data appear Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs
Mean       0.21 Standard Error of Mean      0.024

      0.59 Kurtosis Detects     -0.503

Variance Detects     0.004 Percent Non-Detects      79.17
Mean Detects       0.23 SD Detects

Mean of Logged Detects     -1.484 SD of Logged Detects       0.27

Median Detects       0.21 CV Detects       0.27
Skewness Detects

Cadmium

General Statistics
Total Number of Observations      24 Number of Distinct Observations      24

Number of Detects       5 Number of Non-Detects      19
Number of Distinct Detects       5 Number of Distinct Non-Detects      19

     0.063

Minimum Detect       0.16 Minimum Non-Detect       0.15
Maximum Detect       0.32 Maximum Non-Detect       0.74

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics
Detected Data appear Normal Distributed at 5% Significance Level

SD in Original Scale       3.29 SD in Log Scale       0.93
   95% t UCL (Assumes normality)

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
Recommendations are based upon data size, data distribution, and skewness.

mmendations are based upon the results of the simulation studies summarized in Singh, Maichle, and 
ations results will not cover all Real World data sets; for additional insight the user may want to cons

Suggested UCL to Use
95% KM (t) UCL       0.77 95% KM (Percentile Bootstrap) UCL       0.78

CLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distribute
KM Mean (logged)     -0.336    95% H-UCL (KM -Log)       0.76

    -0.37

KM SD (logged)       0.14    95% Critical H Value (KM-Log)       1.73
KM Standard Error of Mean (logged)      0.040

      2.60    95% H-Stat UCL       1.71

DL/2 Statistics
DL/2 Normal DL/2 Log-Transformed
Mean in Original Scale       1.45 Mean in Log Scale

SD in Original Scale       0.10 SD in Log Scale       0.13
% t UCL (assumes normality of ROS data)       0.75    95% Percentile Bootstrap UCL       0.75

   95% BCA Bootstrap UCL       0.75    95% Bootstrap t UCL       0.76
   95% H-UCL (Log ROS)       0.74

Shapiro Wilk Test Statistic       0.86 Shapiro Wilk GOF Test
5% Shapiro Wilk Critical Value       0.78ected Data appear Lognormal at 5% Significance L

Lilliefors Test Statistic       0.26 Lilliefors GOF Test
5% Lilliefors Critical Value       0.36ected Data appear Lognormal at 5% Significance L

Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects
Mean in Original Scale       0.71 Mean in Log Scale     -0.346
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Data Not Gamma Distributed at 5% Significance Level

Assuming Normal Distribution
   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL       8.43

Gamma GOF Test
A-D Test Statistic       1.56 Anderson-Darling Gamma GOF Test

5% A-D Critical Value       0.75ata Not Gamma Distributed at 5% Significance Lev
K-S Test Statistic       0.21 Kolmogrov-Smirnoff Gamma GOF Test

5% K-S Critical Value       0.17ata Not Gamma Distributed at 5% Significance Lev

5% Shapiro Wilk Critical Value       0.91 Data Not Normal at 5% Significance Level
Lilliefors Test Statistic       0.28 Lilliefors GOF Test

   95% Adjusted-CLT UCL (Chen-1995)       8.93

5% Lilliefors Critical Value       0.18 Data Not Normal at 5% Significance Level
Data Not Normal at 5% Significance Level

   95% Modified-t UCL (Johnson-1978)       8.52

      0.77 Skewness       2.48

Minimum       2.5 Mean       6.64
Maximum      22.5 Median

Normal GOF Test
Shapiro Wilk Test Statistic       0.64 Shapiro Wilk GOF Test

SD       5.12 Std. Error of Mean       1.04
Coefficient of Variation

Chromium

General Statistics

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
Recommendations are based upon data size, data distribution, and skewness.

mmendations are based upon the results of the simulation studies summarized in Singh, Maichle, and 
ations results will not cover all Real World data sets; for additional insight the user may want to cons

      5.28

Total Number of Observations      24 Number of Distinct Observations      24
Number of Missing Observations       0

Mean in Original Scale       0.26 Mean in Log Scale     -1.375
SD in Original Scale      0.069 SD in Log Scale       0.34

   95% t UCL (Assumes normality)       0.28    95% H-Stat UCL       0.30

Suggested UCL to Use
95% KM (t) UCL       0.25 95% KM (Percentile Bootstrap) UCL       0.26

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics
Detected Data appear Normal Distributed at 5% Significance Level

CLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distribute
KM Mean (logged)     -1.567    95% H-UCL (KM -Log)       0.23

KM SD (logged)       0.25    95% Critical H Value (KM-Log)       1.79
KM Standard Error of Mean (logged)       0.10

DL/2 Statistics
DL/2 Normal DL/2 Log-Transformed

SD in Original Scale      0.035 SD in Log Scale       0.16
% t UCL (assumes normality of ROS data)       0.21    95% Percentile Bootstrap UCL       0.21

   95% BCA Bootstrap UCL       0.21    95% Bootstrap t UCL       0.22
   95% H-UCL (Log ROS)       0.21

Lognormal GOF Test on Detected Observations Only
Shapiro Wilk Test Statistic       0.98 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.76ected Data appear Lognormal at 5% Significance L
Lilliefors Test Statistic       0.15 Lilliefors GOF Test

5% Lilliefors Critical Value       0.39ected Data appear Lognormal at 5% Significance L
Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects
Mean in Original Scale       0.20 Mean in Log Scale     -1.612

  1214 Adjusted Chi Square Value (N/A, β)   1208

nu hat (MLE)   1480 nu star (bias corrected)   1296
MLE Mean (bias corrected)       0.20 MLE Sd (bias corrected)

mma Approximate UCL (use when n>=50)       0.21% Gamma Adjusted UCL (use when n<50)       0.21

Adjusted Level of Significance (β)      0.039
Approximate Chi Square Value (N/A, α)

Maximum       0.32 Median       0.20
SD      0.037 CV       0.18

     0.039

k hat (MLE)      30.83 k star (bias corrected MLE)      27
Theta hat (MLE)     0.006 Theta star (bias corrected MLE)     0.007

ma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM e
Minimum       0.10 Mean       0.20

Gamma ROS Statistics using Imputed  Non-Detects
GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1
For such situations, GROS method tends to yield inflated values of UCLs and BTVs
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nu hat (MLE)      63 nu star (bias corrected)      56.46
MLE Mean (bias corrected)       8.83 MLE Sd (bias corrected)       8.14

Approximate Chi Square Value (0.05)      40.19
Adjusted Level of Significance      0.039 Adjusted Chi Square Value      39.22

K-S Test Statistic       0.31 Kolmogrov-Smirnoff Gamma GOF Test
5% K-S Critical Value       0.18ata Not Gamma Distributed at 5% Significance Lev

Data Not Gamma Distributed at 5% Significance Level

Gamma Statistics
k hat (MLE)       1.31 k star (bias corrected MLE)       1.17

Theta hat (MLE)       6.73 Theta star (bias corrected MLE)       7.51

   95% Modified-t UCL (Johnson-1978)      14.95

Assuming Normal Distribution
   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL      14.43

Gamma GOF Test
A-D Test Statistic       3.12 Anderson-Darling Gamma GOF Test

5% A-D Critical Value       0.76ata Not Gamma Distributed at 5% Significance Lev

Normal GOF Test
Shapiro Wilk Test Statistic       0.33 Shapiro Wilk GOF Test

SD      15.99 Std. Error of Mean       3.26
Coefficient of Variation

5% Shapiro Wilk Critical Value       0.91 Data Not Normal at 5% Significance Level
Lilliefors Test Statistic       0.39 Lilliefors GOF Test

   95% Adjusted-CLT UCL (Chen-1995)      17.56

5% Lilliefors Critical Value       0.18 Data Not Normal at 5% Significance Level
Data Not Normal at 5% Significance Level

      5.03

Total Number of Observations      24 Number of Distinct Observations      24
Number of Missing Observations       0

      1.80 Skewness       4.71

Minimum       1.95 Mean       8.83
Maximum      83 Median

 97.5% Chebyshev(Mean, Sd) UCL      13.18    99% Chebyshev(Mean, Sd) UCL      17.06

Suggested UCL to Use
95% Chebyshev (Mean, Sd) UCL      11.21

Copper

General Statistics

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
mmendations are based upon the results of the simulation studies summarized in Singh, Singh, and 

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.
For additional insight the user may want to consult a statistician.

   95% CLT UCL       8.36    95% Jackknife UCL       8.43
   95% Standard Bootstrap UCL       8.33    95% Bootstrap-t UCL      10.59

   95% Hall's Bootstrap UCL      16.68    95% Percentile Bootstrap UCL       8.35
   95% BCA Bootstrap UCL       9.01

   90% Chebyshev(Mean, Sd) UCL       9.78    95% Chebyshev(Mean, Sd) UCL      11.21

     13.95

Assuming Lognormal Distribution
   95% H-UCL       8.16    90% Chebyshev (MVUE) UCL       8.69

Nonparametric Distribution Free UCL Statistics
Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

   95% Chebyshev (MVUE) UCL       9.72  97.5% Chebyshev (MVUE) UCL      11.15
   99% Chebyshev (MVUE) UCL

5% Lilliefors Critical Value       0.18Data appear Lognormal at 5% Significance Level
Data appear Approximate Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.91 Data Not Lognormal at 5% Significance Level
Lilliefors Test Statistic       0.17

Maximum of Logged Data       3.11 SD of logged Data       0.55

Lognormal Statistics
Minimum of Logged Data       0.91 Mean of logged Data       1.71

Approximate Chi Square Value (0.05)    101.5

Assuming Gamma Distribution
oximate Gamma UCL (use when n>=50))       8.27% Adjusted Gamma UCL (use when n<50)       8.40

Adjusted Level of Significance      0.039 Adjusted Chi Square Value      99.94

Lilliefors Lognormal GOF Test

Lognormal GOF Test
Shapiro Wilk Test Statistic       0.88 Shapiro Wilk Lognormal GOF Test

Gamma Statistics
k hat (MLE)       2.98 k star (bias corrected MLE)       2.63

Theta hat (MLE)       2.23 Theta star (bias corrected MLE)       2.52
nu hat (MLE)    143 nu star (bias corrected)    126.5

MLE Mean (bias corrected)       6.64 MLE Sd (bias corrected)       4.09
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5% Shapiro Wilk Critical Value       0.91 Data Not Lognormal at 5% Significance Level

Approximate Chi Square Value (0.05)    286.1

Assuming Gamma Distribution
roximate Gamma UCL (use when n>=50)       1.83% Adjusted Gamma UCL (use when n<50)       1.85

Adjusted Level of Significance      0.038 Adjusted Chi Square Value    283.3

Lognormal GOF Test
Shapiro Wilk Test Statistic       0.90 Shapiro Wilk Lognormal GOF Test

Detected data follow Appr. Gamma Distribution at 5% Significance Level

Gamma Statistics
k hat (MLE)       8.57 k star (bias corrected MLE)       7.43

Theta hat (MLE)       0.18 Theta star (bias corrected MLE)       0.21
nu hat (MLE)    377.1 nu star (bias corrected)    327

MLE Mean (bias corrected)       1.60 MLE Sd (bias corrected)       0.58

Assuming Normal Distribution
   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL       1.84

Gamma GOF Test
A-D Test Statistic       0.98 Anderson-Darling Gamma GOF Test

5% A-D Critical Value       0.74ata Not Gamma Distributed at 5% Significance Lev
K-S Test Statistic       0.17 Kolmogrov-Smirnoff Gamma GOF Test

5% K-S Critical Value       0.18d data appear Gamma Distributed at 5% Significan

5% Shapiro Wilk Critical Value       0.91 Data Not Normal at 5% Significance Level
Lilliefors Test Statistic       0.2 Lilliefors GOF Test

   95% Adjusted-CLT UCL (Chen-1995)       1.90

5% Lilliefors Critical Value       0.18 Data Not Normal at 5% Significance Level
Data Not Normal at 5% Significance Level

   95% Modified-t UCL (Johnson-1978)       1.85

      0.40 Skewness       2.20

Minimum       0.94 Mean       1.60
Maximum       3.81 Median

Normal GOF Test
Shapiro Wilk Test Statistic       0.76 Shapiro Wilk GOF Test

SD       0.65 Std. Error of Mean       0.14
Coefficient of Variation

Fluoride

General Statistics

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
mmendations are based upon the results of the simulation studies summarized in Singh, Singh, and 

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.
For additional insight the user may want to consult a statistician.

      1.35

Total Number of Observations      22 Number of Distinct Observations      21
Number of Missing Observations       0

   95% BCA Bootstrap UCL      21.11
   90% Chebyshev(Mean, Sd) UCL      18.62    95% Chebyshev(Mean, Sd) UCL      23.06

 97.5% Chebyshev(Mean, Sd) UCL      29.21    99% Chebyshev(Mean, Sd) UCL      41.3

Suggested UCL to Use
95% Chebyshev (Mean, Sd) UCL      23.06

Nonparametric Distribution Free UCLs

   95% Chebyshev (MVUE) UCL      12.26  97.5% Chebyshev (MVUE) UCL      14.4
   99% Chebyshev (MVUE) UCL

   95% CLT UCL      14.2    95% Jackknife UCL      14.43
   95% Standard Bootstrap UCL      14.01    95% Bootstrap-t UCL      40.21

   95% Hall's Bootstrap UCL      34.05    95% Percentile Bootstrap UCL      15.21

Lognormal Statistics
Minimum of Logged Data       0.66 Mean of logged Data       1.75

     18.61

Assuming Lognormal Distribution
   95% H-UCL      10.22    90% Chebyshev (MVUE) UCL      10.72

Nonparametric Distribution Free UCL Statistics
Data do not follow a Discernible Distribution (0.05)

Lilliefors Lognormal GOF Test

Lognormal GOF Test
Shapiro Wilk Test Statistic       0.79 Shapiro Wilk Lognormal GOF Test

5% Lilliefors Critical Value       0.18 Data Not Lognormal at 5% Significance Level
Data Not Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.91 Data Not Lognormal at 5% Significance Level
Lilliefors Test Statistic       0.22

Maximum of Logged Data       4.41 SD of logged Data       0.70

Assuming Gamma Distribution
oximate Gamma UCL (use when n>=50))      12.41% Adjusted Gamma UCL (use when n<50)      12.72
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Approximate Chi Square Value (5.94, α)       1.61 Adjusted Chi Square Value (5.94, β)       1.45
 Approximate KM-UCL (use when n>=50)      97.49mma Adjusted KM-UCL (use when n<50)    107.7

Gamma ROS Statistics using Imputed  Non-Detects
GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1
For such situations, GROS method tends to yield inflated values of UCLs and BTVs

Theta hat (MLE)      99.24 Theta star (bias corrected MLE)    104.8
nu hat (MLE)      12.74 nu star (bias corrected)      12.06

Gamma Kaplan-Meier (KM) Statistics
k hat (KM)       0.12 nu hat (KM)       5.94

MLE Mean (bias corrected)      33.27 MLE Sd (bias corrected)      59.05

Gamma GOF Tests on Detected Observations Only
A-D Test Statistic       1.40 Anderson-Darling GOF Test

5% A-D Critical Value       0.83ed Data Not Gamma Distributed at 5% Significanc
K-S Test Statistic       0.23 Kolmogrov-Smirnoff GOF

5% K-S Critical Value       0.21ed Data Not Gamma Distributed at 5% Significanc
Detected Data Not Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only
k hat (MLE)       0.33 k star (bias corrected MLE)       0.31

     73.67 95% KM Chebyshev UCL      95.07

SD      75.09    95% KM (BCA) UCL      55.25
   95% KM (t) UCL      53.41    95% KM (Percentile Bootstrap) UCL

97.5% KM Chebyshev UCL    124.8 99% KM Chebyshev UCL    183.1

   95% KM (z) UCL      52.33    95% KM Bootstrap t UCL    117.8
90% KM Chebyshev UCL

Normal GOF Test on Detects Only
Shapiro Wilk Test Statistic       0.43 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.90Detected Data Not Normal at 5% Significance Leve
Lilliefors Test Statistic       0.38 Lilliefors GOF Test

5% Lilliefors Critical Value       0.20Detected Data Not Normal at 5% Significance Leve

     54.74

Detected Data Not Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs
Mean      26.42 Standard Error of Mean      15.75

      3.68 Kurtosis Detects      14.42

Variance Detects   7281 Percent Non-Detects      20.83
Mean Detects      33.27 SD Detects

Mean of Logged Detects       1.48 SD of Logged Detects       2.03

Median Detects       3.8 CV Detects       2.56
Skewness Detects

Number of Detects      19 Number of Non-Detects       5
Number of Distinct Detects      19 Number of Distinct Non-Detects       2

     85.33

Minimum Detect       0.17 Minimum Non-Detect       0.5
Maximum Detect    366 Maximum Non-Detect       2.2

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
mmendations are based upon the results of the simulation studies summarized in Singh, Singh, and 

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.
For additional insight the user may want to consult a statistician.

Suggested UCL to Use
95% Adjusted Gamma UCL       1.85

HMX

General Statistics
Total Number of Observations      24 Number of Distinct Observations      21

   95% CLT UCL       1.83    95% Jackknife UCL       1.84
   95% Standard Bootstrap UCL       1.83    95% Bootstrap-t UCL       2

   95% Hall's Bootstrap UCL       2.97    95% Percentile Bootstrap UCL       1.85
   95% BCA Bootstrap UCL       1.89

   90% Chebyshev(Mean, Sd) UCL       2.02    95% Chebyshev(Mean, Sd) UCL       2.21
 97.5% Chebyshev(Mean, Sd) UCL       2.47    99% Chebyshev(Mean, Sd) UCL       2.99

      2.73

Assuming Lognormal Distribution
   95% H-UCL       1.82    90% Chebyshev (MVUE) UCL       1.93

Nonparametric Distribution Free UCL Statistics
Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

   95% Chebyshev (MVUE) UCL       2.09  97.5% Chebyshev (MVUE) UCL       2.30
   99% Chebyshev (MVUE) UCL

5% Lilliefors Critical Value       0.18Data appear Lognormal at 5% Significance Level
Data appear Approximate Lognormal at 5% Significance Level

Lilliefors Test Statistic       0.16

Maximum of Logged Data       1.33 SD of logged Data       0.33

Lognormal Statistics
Minimum of Logged Data    -0.056 Mean of logged Data       0.41

Lilliefors Lognormal GOF Test
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Gamma GOF Tests on Detected Observations Only
A-D Test Statistic       1.40 Anderson-Darling GOF Test

5% A-D Critical Value       0.74ed Data Not Gamma Distributed at 5% Significanc
K-S Test Statistic       0.24 Kolmogrov-Smirnoff GOF

5% K-S Critical Value       0.21ed Data Not Gamma Distributed at 5% Significanc

     0.012 95% KM Chebyshev UCL      0.013

SD     0.004 95% KM (BCA) UCL      0.011
   95% KM (t) UCL      0.010    95% KM (Percentile Bootstrap) UCL

97.5% KM Chebyshev UCL      0.015 99% KM Chebyshev UCL      0.020

   95% KM (z) UCL      0.010    95% KM Bootstrap t UCL      0.013
90% KM Chebyshev UCL

Normal GOF Test on Detects Only
Shapiro Wilk Test Statistic       0.65 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.89Detected Data Not Normal at 5% Significance Leve
Lilliefors Test Statistic       0.32 Lilliefors GOF Test

5% Lilliefors Critical Value       0.21Detected Data Not Normal at 5% Significance Leve

     0.010

Detected Data Not Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs
Mean     0.008 Standard Error of Mean     0.001

      2.20 Kurtosis Detects       4.10

Variance Detects 3.2392E Percent Non-Detects      29.17
Mean Detects     0.009 SD Detects

Mean of Logged Detects     -4.782 SD of Logged Detects       0.45

Median Detects     0.007 CV Detects       0.60
Skewness Detects

Mercury

General Statistics
Total Number of Observations      24 Number of Distinct Observations      22

Number of Detects      17 Number of Non-Detects       7
Number of Distinct Detects      16 Number of Distinct Non-Detects       6

    0.005

Minimum Detect     0.004 Minimum Non-Detect      0.012
Maximum Detect      0.023 Maximum Non-Detect       0.11

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics
Detected Data appear Lognormal Distributed at 5% Significance Level

SD in Original Scale      76.71 SD in Log Scale       2.11
   95% t UCL (Assumes normality)

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
Recommendations are based upon data size, data distribution, and skewness.

mmendations are based upon the results of the simulation studies summarized in Singh, Maichle, and 
ations results will not cover all Real World data sets; for additional insight the user may want to cons

Suggested UCL to Use
99% KM (Chebyshev) UCL    183.1

CLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distribute
KM Mean (logged)       0.94    95% H-UCL (KM -Log)    135

      0.94

KM SD (logged)       2.07    95% Critical H Value (KM-Log)       4.20
KM Standard Error of Mean (logged)       0.44

     53.26    95% H-Stat UCL    157.1

DL/2 Statistics
DL/2 Normal DL/2 Log-Transformed
Mean in Original Scale      26.42 Mean in Log Scale

SD in Original Scale      76.72 SD in Log Scale       2.29
% t UCL (assumes normality of ROS data)      53.23    95% Percentile Bootstrap UCL      55.03

   95% BCA Bootstrap UCL      75.77    95% Bootstrap t UCL    113.2
   95% H-UCL (Log ROS)    278.4

Lognormal GOF Test on Detected Observations Only
Shapiro Wilk Test Statistic       0.96 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.90ected Data appear Lognormal at 5% Significance L
Lilliefors Test Statistic      0.097 Lilliefors GOF Test

5% Lilliefors Critical Value       0.20ected Data appear Lognormal at 5% Significance L
Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects
Mean in Original Scale      26.38 Mean in Log Scale       0.79

      4.70 Adjusted Chi Square Value (11.20, β)       4.40

nu hat (MLE)      11.27 nu star (bias corrected)      11.2
MLE Mean (bias corrected)      26.34 MLE Sd (bias corrected)

mma Approximate UCL (use when n>=50)      62.71% Gamma Adjusted UCL (use when n<50)      66.88

Adjusted Level of Significance (β)      0.039
Approximate Chi Square Value (11.20, α)

Maximum    366 Median       1.63
SD      76.74 CV       2.91

     54.54

k hat (MLE)       0.23 k star (bias corrected MLE)       0.23
Theta hat (MLE)    112.2 Theta star (bias corrected MLE)    112.9

ma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM e
Minimum      0.01 Mean      26.34
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Normal GOF Test on Detects Only
Shapiro Wilk Test Statistic       0.74 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.85Detected Data Not Normal at 5% Significance Leve

      2.19 Kurtosis Detects       5.43

Variance Detects       1.20 Percent Non-Detects      50%
Mean Detects       2.33 SD Detects

Mean of Logged Detects       0.77 SD of Logged Detects       0.37

Median Detects       2.11 CV Detects       0.47
Skewness Detects

Nitrate

General Statistics
Total Number of Observations      22 Number of Distinct Observations      21

Number of Detects      11 Number of Non-Detects      11
Number of Distinct Detects      10 Number of Distinct Non-Detects      11

      1.09

Minimum Detect       1.49 Minimum Non-Detect       1.08
Maximum Detect       5.27 Maximum Non-Detect       1.6

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics
Detected Data appear Approximate Lognormal Distributed at 5% Significance Level

SD in Original Scale      0.013 SD in Log Scale       0.66
   95% t UCL (Assumes normality)

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
Recommendations are based upon data size, data distribution, and skewness.

mmendations are based upon the results of the simulation studies summarized in Singh, Maichle, and 
ations results will not cover all Real World data sets; for additional insight the user may want to cons

Suggested UCL to Use
95% KM (BCA) UCL      0.011

CLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distribute
KM Mean (logged)     -4.813    95% H-UCL (KM -Log)      0.010

    -4.663

KM SD (logged)       0.40    95% Critical H Value (KM-Log)       1.90
KM Standard Error of Mean (logged)      0.093

     0.017    95% H-Stat UCL      0.015

DL/2 Statistics
DL/2 Normal DL/2 Log-Transformed
Mean in Original Scale      0.012 Mean in Log Scale

SD in Original Scale     0.004 SD in Log Scale       0.38
% t UCL (assumes normality of ROS data)      0.010    95% Percentile Bootstrap UCL      0.010

   95% BCA Bootstrap UCL      0.011    95% Bootstrap t UCL      0.013
   95% H-UCL (Log ROS)      0.010

Lognormal GOF Test on Detected Observations Only
Shapiro Wilk Test Statistic       0.84 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.89etected Data Not Lognormal at 5% Significance Le
Lilliefors Test Statistic       0.20 Lilliefors GOF Test

5% Lilliefors Critical Value       0.21ected Data appear Lognormal at 5% Significance L
Detected Data appear Approximate Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects
Mean in Original Scale     0.008 Mean in Log Scale     -4.80

   225.2 Adjusted Chi Square Value (261.69, β)    222.9

nu hat (MLE)    297.5 nu star (bias corrected)    261.7
MLE Mean (bias corrected)     0.009 MLE Sd (bias corrected)

mma Approximate UCL (use when n>=50)      0.011% Gamma Adjusted UCL (use when n<50)      0.011

Adjusted Level of Significance (β)      0.039
pproximate Chi Square Value (261.69, α)

Maximum      0.023 Median     0.009
SD     0.004 CV       0.49

    0.004

k hat (MLE)       6.19 k star (bias corrected MLE)       5.45
Theta hat (MLE)     0.001 Theta star (bias corrected MLE)     0.001

pproximate Chi Square Value (155.54, α)    127.7 Adjusted Chi Square Value (155.54, β)    125.9
 Approximate KM-UCL (use when n>=50)      0.010mma Adjusted KM-UCL (use when n<50)      0.011

ma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM e
Minimum     0.004 Mean     0.009

Gamma ROS Statistics using Imputed  Non-Detects
GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1
For such situations, GROS method tends to yield inflated values of UCLs and BTVs

Theta hat (MLE)     0.002 Theta star (bias corrected MLE)     0.002
nu hat (MLE)    151.9 nu star (bias corrected)    126.4

Gamma Kaplan-Meier (KM) Statistics
k hat (KM)       3.24 nu hat (KM)    155.5

MLE Mean (bias corrected)     0.009 MLE Sd (bias corrected)     0.004

Detected Data Not Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only
k hat (MLE)       4.46 k star (bias corrected MLE)       3.71
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DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics
Detected Data appear Approximate Normal Distributed at 5% Significance Level

SD in Original Scale       1.14 SD in Log Scale       0.66
   95% t UCL (Assumes normality)

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
Recommendations are based upon data size, data distribution, and skewness.

mmendations are based upon the results of the simulation studies summarized in Singh, Maichle, and 
ations results will not cover all Real World data sets; for additional insight the user may want to cons

Suggested UCL to Use
95% KM (t) UCL       2.08 95% KM (Percentile Bootstrap) UCL       2.09

CLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distribute
KM Mean (logged)       0.42    95% H-UCL (KM -Log)       2.02

      0.18

KM SD (logged)       0.43    95% Critical H Value (KM-Log)       1.93
KM Standard Error of Mean (logged)      0.096

      1.92    95% H-Stat UCL       2.05

DL/2 Statistics
DL/2 Normal DL/2 Log-Transformed
Mean in Original Scale       1.50 Mean in Log Scale

SD in Original Scale       1.09 SD in Log Scale       0.57
% t UCL (assumes normality of ROS data)       1.97    95% Percentile Bootstrap UCL       1.97

   95% BCA Bootstrap UCL       2.06    95% Bootstrap t UCL       2.15
   95% H-UCL (Log ROS)       2.01

Lognormal GOF Test on Detected Observations Only
Shapiro Wilk Test Statistic       0.86 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.85ected Data appear Lognormal at 5% Significance L
Lilliefors Test Statistic       0.19 Lilliefors GOF Test

5% Lilliefors Critical Value       0.26ected Data appear Lognormal at 5% Significance L
Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects
Mean in Original Scale       1.57 Mean in Log Scale       0.27

      7.16 Adjusted Chi Square Value (14.87, β)       6.77

nu hat (MLE)      15.67 nu star (bias corrected)      14.87
MLE Mean (bias corrected)       1.18 MLE Sd (bias corrected)

mma Approximate UCL (use when n>=50)       2.45% Gamma Adjusted UCL (use when n<50)       2.59

Adjusted Level of Significance (β)      0.038
Approximate Chi Square Value (14.87, α)

Maximum       5.27 Median       0.84
SD       1.40 CV       1.18

      2.03

k hat (MLE)       0.35 k star (bias corrected MLE)       0.33
Theta hat (MLE)       3.32 Theta star (bias corrected MLE)       3.50

pproximate Chi Square Value (137.27, α)    111.2 Adjusted Chi Square Value (137.27, β)    109.5
 Approximate KM-UCL (use when n>=50)       2.11mma Adjusted KM-UCL (use when n<50)       2.14

ma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM e
Minimum      0.011 Mean       1.18

Gamma ROS Statistics using Imputed  Non-Detects
GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1
For such situations, GROS method tends to yield inflated values of UCLs and BTVs

Theta hat (MLE)       0.33 Theta star (bias corrected MLE)       0.46
nu hat (MLE)    151.7 nu star (bias corrected)    111.7

Gamma Kaplan-Meier (KM) Statistics
k hat (KM)       3.12 nu hat (KM)    137.3

MLE Mean (bias corrected)       2.33 MLE Sd (bias corrected)       1.03

Gamma GOF Tests on Detected Observations Only
A-D Test Statistic       0.70 Anderson-Darling GOF Test

5% A-D Critical Value       0.73d data appear Gamma Distributed at 5% Significan
K-S Test Statistic       0.21 Kolmogrov-Smirnoff GOF

5% K-S Critical Value       0.25d data appear Gamma Distributed at 5% Significan
Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only
k hat (MLE)       6.89 k star (bias corrected MLE)       5.07

      2.36 95% KM Chebyshev UCL       2.65

SD       0.96    95% KM (BCA) UCL       2.12
95% KM (t) UCL       2.08 95% KM (Percentile Bootstrap) UCL

97.5% KM Chebyshev UCL       3.06 99% KM Chebyshev UCL       3.86

   95% KM (z) UCL       2.06    95% KM Bootstrap t UCL       2.28
90% KM Chebyshev UCL

Lilliefors Test Statistic       0.25 Lilliefors GOF Test
5% Lilliefors Critical Value       0.26etected Data appear Normal at 5% Significance Le

      2.09

Detected Data appear Approximate Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs
Mean       1.71 Standard Error of Mean       0.21



914
915
916
917
918
919
920
921
922
923
924
925
926
927
928
929
930
931
932
933
934
935
936
937
938
939
940
941
942
943
944
945
946
947
948
949
950
951
952
953
954
955
956
957
958
959
960
961
962
963
964
965
966
967
968
969
970
971
972
973
974
975
976
977
978
979
980
981
982
983
984
985
986
987
988
989
990
991
992
993
994
995
996

A B C D E F G H I J K L

CLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distribute
KM Mean (logged)     -5.179    95% H-UCL (KM -Log)      0.02

KM SD (logged)       1.10    95% Critical H Value (KM-Log)       2.73
KM Standard Error of Mean (logged)       0.26

DL/2 Statistics

SD in Original Scale      0.016 SD in Log Scale       0.65
% t UCL (assumes normality of ROS data)      0.023    95% Percentile Bootstrap UCL      0.024

   95% BCA Bootstrap UCL      0.025    95% Bootstrap t UCL      0.027
   95% H-UCL (Log ROS)      0.023

Lognormal GOF Test on Detected Observations Only
Shapiro Wilk Test Statistic       0.87 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.76ected Data appear Lognormal at 5% Significance L
Lilliefors Test Statistic       0.24 Lilliefors GOF Test

5% Lilliefors Critical Value       0.39ected Data appear Lognormal at 5% Significance L
Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects
Mean in Original Scale      0.017 Mean in Log Scale     -4.287

     62.91 Adjusted Chi Square Value (82.89, β)      61.61

nu hat (MLE)      94.44 nu star (bias corrected)      82.89
MLE Mean (bias corrected)      0.017 MLE Sd (bias corrected)

mma Approximate UCL (use when n>=50)      0.023% Gamma Adjusted UCL (use when n<50)      0.024

Adjusted Level of Significance (β)      0.038
Approximate Chi Square Value (82.89, α)

Maximum      0.061 Median      0.01
SD      0.016 CV       0.91

     0.013

k hat (MLE)       2.14 k star (bias corrected MLE)       1.88
Theta hat (MLE)     0.008 Theta star (bias corrected MLE)     0.009

Approximate Chi Square Value (20.02, α)      10.87 Adjusted Chi Square Value (20.02, β)      10.37
 Approximate KM-UCL (use when n>=50)      0.023mma Adjusted KM-UCL (use when n<50)      0.024

ma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM e
Minimum      0.01 Mean      0.017

Gamma ROS Statistics using Imputed  Non-Detects
GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1
For such situations, GROS method tends to yield inflated values of UCLs and BTVs

Theta hat (MLE)     0.004 Theta star (bias corrected MLE)      0.010
nu hat (MLE)    104.2 nu star (bias corrected)      43.03

Gamma Kaplan-Meier (KM) Statistics
k hat (KM)       0.45 nu hat (KM)      20.02

MLE Mean (bias corrected)      0.044 MLE Sd (bias corrected)      0.021

Gamma GOF Tests on Detected Observations Only
A-D Test Statistic       0.45 Anderson-Darling GOF Test

5% A-D Critical Value       0.67d data appear Gamma Distributed at 5% Significan
K-S Test Statistic       0.27 Kolmogrov-Smirnoff GOF

5% K-S Critical Value       0.35d data appear Gamma Distributed at 5% Significan
Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only
k hat (MLE)      10.42 k star (bias corrected MLE)       4.30

     0.025 95% KM Chebyshev UCL      0.031

SD      0.018    95% KM (BCA) UCL      0.022
95% KM (t) UCL      0.020 95% KM (Percentile Bootstrap) UCL

97.5% KM Chebyshev UCL      0.040 99% KM Chebyshev UCL      0.056

   95% KM (z) UCL      0.019    95% KM Bootstrap t UCL      0.016
90% KM Chebyshev UCL

Normal GOF Test on Detects Only
Shapiro Wilk Test Statistic       0.84 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.76etected Data appear Normal at 5% Significance Le
Lilliefors Test Statistic       0.24 Lilliefors GOF Test

5% Lilliefors Critical Value       0.39etected Data appear Normal at 5% Significance Le

     0.020

Detected Data appear Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs
Mean      0.012 Standard Error of Mean     0.004

      0.35 Kurtosis Detects     -3.007

Variance Detects 2.3873E Percent Non-Detects      77.27
Mean Detects      0.044 SD Detects

Mean of Logged Detects     -3.16 SD of Logged Detects       0.34

Median Detects      0.039 CV Detects       0.34
Skewness Detects

Plutonium-239/240

General Statistics
Total Number of Observations      22 Number of Distinct Observations      21

Number of Detects       5 Number of Non-Detects      17
Number of Distinct Detects       5 Number of Distinct Non-Detects      16

     0.015

Minimum Detect      0.028 Minimum Non-Detect     0.003
Maximum Detect      0.061 Maximum Non-Detect      0.018
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Lognormal GOF Test on Detected Observations Only
Shapiro Wilk Test Statistic       0.89 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.87ected Data appear Lognormal at 5% Significance L

   974.9 Adjusted Chi Square Value (N/A, β)    969.9

nu hat (MLE)   1197 nu star (bias corrected)   1049
MLE Mean (bias corrected)       0.21 MLE Sd (bias corrected)

mma Approximate UCL (use when n>=50)       0.23% Gamma Adjusted UCL (use when n<50)       0.23

Adjusted Level of Significance (β)      0.039
Approximate Chi Square Value (N/A, α)

Maximum       0.29 Median       0.21
SD      0.040 CV       0.19

     0.046

k hat (MLE)      24.95 k star (bias corrected MLE)      21.86
Theta hat (MLE)     0.008 Theta star (bias corrected MLE)     0.009

pproximate Chi Square Value (853.49, α)    786.7 Adjusted Chi Square Value (853.49, β)    782.2
 Approximate KM-UCL (use when n>=50)       0.23mma Adjusted KM-UCL (use when n<50)       0.23

ma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM e
Minimum       0.10 Mean       0.21

Gamma ROS Statistics using Imputed  Non-Detects
GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1
For such situations, GROS method tends to yield inflated values of UCLs and BTVs

Theta hat (MLE)      0.014 Theta star (bias corrected MLE)      0.018
nu hat (MLE)    422.3 nu star (bias corrected)    333.2

Gamma Kaplan-Meier (KM) Statistics
k hat (KM)      17.78 nu hat (KM)    853.5

MLE Mean (bias corrected)       0.21 MLE Sd (bias corrected)      0.062

Gamma GOF Tests on Detected Observations Only
A-D Test Statistic       0.44 Anderson-Darling GOF Test

5% A-D Critical Value       0.73d data appear Gamma Distributed at 5% Significan
K-S Test Statistic       0.20 Kolmogrov-Smirnoff GOF

5% K-S Critical Value       0.22d data appear Gamma Distributed at 5% Significan
Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only
k hat (MLE)      15.08 k star (bias corrected MLE)      11.9

      0.25 95% KM Chebyshev UCL       0.27

SD      0.051    95% KM (BCA) UCL       0.23
95% KM (t) UCL       0.24 95% KM (Percentile Bootstrap) UCL

97.5% KM Chebyshev UCL       0.30 99% KM Chebyshev UCL       0.35

   95% KM (z) UCL       0.24    95% KM Bootstrap t UCL       0.24
90% KM Chebyshev UCL

Normal GOF Test on Detects Only
Shapiro Wilk Test Statistic       0.95 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.87etected Data appear Normal at 5% Significance Le
Lilliefors Test Statistic       0.17 Lilliefors GOF Test

5% Lilliefors Critical Value       0.23etected Data appear Normal at 5% Significance Le

      0.23

Detected Data appear Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs
Mean       0.21 Standard Error of Mean      0.014

    -0.628 Kurtosis Detects     -0.163

Variance Detects     0.002 Percent Non-Detects      41.67
Mean Detects       0.21 SD Detects

Mean of Logged Detects     -1.563 SD of Logged Detects       0.28

Median Detects       0.23 CV Detects       0.24
Skewness Detects

Silver

General Statistics
Total Number of Observations      24 Number of Distinct Observations      23

Number of Detects      14 Number of Non-Detects      10
Number of Distinct Detects      14 Number of Distinct Non-Detects       9

     0.053

Minimum Detect       0.10 Minimum Non-Detect       0.54
Maximum Detect       0.29 Maximum Non-Detect       2.2

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics
Detected Data appear Normal Distributed at 5% Significance Level

SD in Original Scale      0.017 SD in Log Scale       0.97
   95% t UCL (Assumes normality)

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
Recommendations are based upon data size, data distribution, and skewness.

mmendations are based upon the results of the simulation studies summarized in Singh, Maichle, and 
ations results will not cover all Real World data sets; for additional insight the user may want to cons

Suggested UCL to Use
95% KM (t) UCL      0.020 95% KM (Percentile Bootstrap) UCL      0.020

    -4.715

     0.021    95% H-Stat UCL      0.024

DL/2 Normal DL/2 Log-Transformed
Mean in Original Scale      0.014 Mean in Log Scale
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Approximate Chi Square Value (25.01, α)      14.62 Adjusted Chi Square Value (25.01, β)      14.03
 Approximate KM-UCL (use when n>=50)       1.72mma Adjusted KM-UCL (use when n<50)       1.79

Gamma ROS Statistics using Imputed  Non-Detects
GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

Theta hat (MLE)       1.09 Theta star (bias corrected MLE)       1.40
nu hat (MLE)      28.24 nu star (bias corrected)      21.87

Gamma Kaplan-Meier (KM) Statistics
k hat (KM)       0.56 nu hat (KM)      25.01

MLE Mean (bias corrected)       1.39 MLE Sd (bias corrected)       1.40

Gamma GOF Tests on Detected Observations Only
A-D Test Statistic       0.83 Anderson-Darling GOF Test

5% A-D Critical Value       0.74ed Data Not Gamma Distributed at 5% Significanc
K-S Test Statistic       0.25 Kolmogrov-Smirnoff GOF

5% K-S Critical Value       0.26d data appear Gamma Distributed at 5% Significan
Detected data follow Appr. Gamma Distribution at 5% Significance Level

Gamma Statistics on Detected Data Only
k hat (MLE)       1.28 k star (bias corrected MLE)       0.99

      1.91 95% KM Chebyshev UCL       2.33

SD       1.33    95% KM (BCA) UCL       1.56
95% KM (t) UCL       1.53 95% KM (Percentile Bootstrap) UCL

97.5% KM Chebyshev UCL       2.90 99% KM Chebyshev UCL       4.03

   95% KM (z) UCL       1.50    95% KM Bootstrap t UCL       2.32
90% KM Chebyshev UCL

Normal GOF Test on Detects Only
Shapiro Wilk Test Statistic       0.55 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.85Detected Data Not Normal at 5% Significance Leve
Lilliefors Test Statistic       0.38 Lilliefors GOF Test

5% Lilliefors Critical Value       0.26Detected Data Not Normal at 5% Significance Leve

      1.56

Detected Data Not Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs
Mean       1.00 Standard Error of Mean       0.30

      3.00 Kurtosis Detects       9.49

Variance Detects       3.50 Percent Non-Detects      50%
Mean Detects       1.39 SD Detects

Mean of Logged Detects     -0.102 SD of Logged Detects       0.87

Median Detects       0.83 CV Detects       1.33
Skewness Detects

TATB

General Statistics
Total Number of Observations      22 Number of Distinct Observations      11

Number of Detects      11 Number of Non-Detects      11
Number of Distinct Detects      10 Number of Distinct Non-Detects       1

      1.87

Minimum Detect       0.32 Minimum Non-Detect       1
Maximum Detect       6.89 Maximum Non-Detect       1

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics
Detected Data appear Normal Distributed at 5% Significance Level

SD in Original Scale       0.24 SD in Log Scale       0.51
   95% t UCL (Assumes normality)

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
Recommendations are based upon data size, data distribution, and skewness.

mmendations are based upon the results of the simulation studies summarized in Singh, Maichle, and 
ations results will not cover all Real World data sets; for additional insight the user may want to cons

Suggested UCL to Use
95% KM (t) UCL       0.24 95% KM (Percentile Bootstrap) UCL       0.23

CLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distribute
KM Mean (logged)     -1.563    95% H-UCL (KM -Log)       0.24

    -1.286

KM SD (logged)       0.27    95% Critical H Value (KM-Log)       1.80
KM Standard Error of Mean (logged)      0.075

      0.41    95% H-Stat UCL       0.39

DL/2 Statistics
DL/2 Normal DL/2 Log-Transformed
Mean in Original Scale       0.32 Mean in Log Scale

SD in Original Scale      0.041 SD in Log Scale       0.21
% t UCL (assumes normality of ROS data)       0.22    95% Percentile Bootstrap UCL       0.22

   95% BCA Bootstrap UCL       0.22    95% Bootstrap t UCL       0.22
   95% H-UCL (Log ROS)       0.23

Lilliefors Test Statistic       0.20 Lilliefors GOF Test
5% Lilliefors Critical Value       0.23ected Data appear Lognormal at 5% Significance L

Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects
Mean in Original Scale       0.21 Mean in Log Scale     -1.563
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Gamma GOF Tests on Detected Observations Only
A-D Test Statistic       0.67 Anderson-Darling GOF Test

      0.16 95% KM Chebyshev UCL       0.18

SD      0.048    95% KM (BCA) UCL       0.14
95% KM (t) UCL       0.14 95% KM (Percentile Bootstrap) UCL

97.5% KM Chebyshev UCL       0.20 99% KM Chebyshev UCL       0.24

   95% KM (z) UCL       0.14    95% KM Bootstrap t UCL       0.15
90% KM Chebyshev UCL

Normal GOF Test on Detects Only
Shapiro Wilk Test Statistic       0.84 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.88Detected Data Not Normal at 5% Significance Leve
Lilliefors Test Statistic       0.24 Lilliefors GOF Test

5% Lilliefors Critical Value       0.22Detected Data Not Normal at 5% Significance Leve

      0.14

Detected Data Not Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs
Mean       0.12 Standard Error of Mean      0.012

      1.28 Kurtosis Detects       0.87

Variance Detects     0.002 Percent Non-Detects      37.5%
Mean Detects       0.13 SD Detects

Mean of Logged Detects     -2.107 SD of Logged Detects       0.36

Median Detects       0.10 CV Detects       0.40
Skewness Detects

Number of Detects      15 Number of Non-Detects       9
Number of Distinct Detects      15 Number of Distinct Non-Detects       8

     0.052

Minimum Detect      0.080 Minimum Non-Detect       0.19
Maximum Detect       0.25 Maximum Non-Detect       2.2

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
Recommendations are based upon data size, data distribution, and skewness.

mmendations are based upon the results of the simulation studies summarized in Singh, Maichle, and 
ations results will not cover all Real World data sets; for additional insight the user may want to cons

95% Adjusted Gamma KM-UCL       1.79

Thallium

General Statistics
Total Number of Observations      24 Number of Distinct Observations      22

Mean in Original Scale       0.95 Mean in Log Scale     -0.398
SD in Original Scale       1.37 SD in Log Scale       0.67

   95% t UCL (Assumes normality)       1.45    95% H-Stat UCL       1.15

Suggested UCL to Use
95% KM (t) UCL       1.53 95% GROS Adjusted Gamma UCL       1.67

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics
Detected Data appear Approximate Gamma Distributed at 5% Significance Level

CLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distribute
KM Mean (logged)     -0.34    95% H-UCL (KM -Log)       1.27

KM SD (logged)       0.7    95% Critical H Value (KM-Log)       2.20
KM Standard Error of Mean (logged)       0.18

DL/2 Statistics
DL/2 Normal DL/2 Log-Transformed

SD in Original Scale       1.36 SD in Log Scale       0.75
% t UCL (assumes normality of ROS data)       1.51    95% Percentile Bootstrap UCL       1.54

   95% BCA Bootstrap UCL       1.83    95% Bootstrap t UCL       2.5
   95% H-UCL (Log ROS)       1.35

Lognormal GOF Test on Detected Observations Only
Shapiro Wilk Test Statistic       0.90 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.85ected Data appear Lognormal at 5% Significance L
Lilliefors Test Statistic       0.18 Lilliefors GOF Test

5% Lilliefors Critical Value       0.26ected Data appear Lognormal at 5% Significance L
Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects
Mean in Original Scale       1.01 Mean in Log Scale     -0.35

     16.47 Adjusted Chi Square Value (27.41, β)      15.83

nu hat (MLE)      30.19 nu star (bias corrected)      27.41
MLE Mean (bias corrected)       0.96 MLE Sd (bias corrected)

mma Approximate UCL (use when n>=50)       1.60% Gamma Adjusted UCL (use when n<50)       1.67

Adjusted Level of Significance (β)      0.038
Approximate Chi Square Value (27.41, α)

Maximum       6.89 Median       0.66
SD       1.41 CV       1.46

      1.22

k hat (MLE)       0.68 k star (bias corrected MLE)       0.62
Theta hat (MLE)       1.40 Theta star (bias corrected MLE)       1.54

ma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM e
Minimum      0.01 Mean       0.96

GROS may not be used when kstar of detected data is small such as < 0.1
For such situations, GROS method tends to yield inflated values of UCLs and BTVs
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Normal GOF Test
Shapiro Wilk Test Statistic       0.68 Shapiro Wilk GOF Test

     10.78 Std. Error of Mean       2.20

Number of Missing Observations       0
Minimum      17.7 Mean

Coefficient of Variation       0.37 Skewness       3.14

Maximum      73 Median      27.2
SD

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
Recommendations are based upon data size, data distribution, and skewness.

mmendations are based upon the results of the simulation studies summarized in Singh, Maichle, and 
ations results will not cover all Real World data sets; for additional insight the user may want to cons

95% Adjusted Gamma KM-UCL       0.14

     28.98

Zinc

General Statistics
Total Number of Observations      24 Number of Distinct Observations      22

Mean in Original Scale       0.20 Mean in Log Scale     -1.922
SD in Original Scale       0.27 SD in Log Scale       0.68

   95% t UCL (Assumes normality)       0.30    95% H-Stat UCL       0.25

Suggested UCL to Use
95% KM (Percentile Bootstrap) UCL       0.14 95% GROS Adjusted Gamma UCL       0.14

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics
Detected Data appear Approximate Gamma Distributed at 5% Significance Level

CLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distribute
KM Mean (logged)     -2.124    95% H-UCL (KM -Log)       0.14

KM SD (logged)       0.33    95% Critical H Value (KM-Log)       1.85
KM Standard Error of Mean (logged)      0.086

DL/2 Statistics
DL/2 Normal DL/2 Log-Transformed

SD in Original Scale      0.042 SD in Log Scale       0.28
% t UCL (assumes normality of ROS data)       0.14    95% Percentile Bootstrap UCL       0.13

   95% BCA Bootstrap UCL       0.14    95% Bootstrap t UCL       0.14
   95% H-UCL (Log ROS)       0.13

Lognormal GOF Test on Detected Observations Only
Shapiro Wilk Test Statistic       0.90 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.88ected Data appear Lognormal at 5% Significance L
Lilliefors Test Statistic       0.20 Lilliefors GOF Test

5% Lilliefors Critical Value       0.22ected Data appear Lognormal at 5% Significance L
Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects
Mean in Original Scale       0.12 Mean in Log Scale     -2.122

   440.6 Adjusted Chi Square Value (490.93, β)    437.2

nu hat (MLE)    559.5 nu star (bias corrected)    490.9
MLE Mean (bias corrected)       0.12 MLE Sd (bias corrected)

mma Approximate UCL (use when n>=50)       0.14% Gamma Adjusted UCL (use when n<50)       0.14

Adjusted Level of Significance (β)      0.039
pproximate Chi Square Value (490.93, α)

Maximum       0.25 Median       0.11
SD      0.042 CV       0.33

     0.039

k hat (MLE)      11.66 k star (bias corrected MLE)      10.23
Theta hat (MLE)      0.010 Theta star (bias corrected MLE)      0.012

pproximate Chi Square Value (332.13, α)    290.9 Adjusted Chi Square Value (332.13, β)    288.2
 Approximate KM-UCL (use when n>=50)       0.14mma Adjusted KM-UCL (use when n<50)       0.14

ma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM e
Minimum      0.080 Mean       0.12

Gamma ROS Statistics using Imputed  Non-Detects
GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1
For such situations, GROS method tends to yield inflated values of UCLs and BTVs

Theta hat (MLE)      0.016 Theta star (bias corrected MLE)      0.020
nu hat (MLE)    232.5 nu star (bias corrected)    187.3

Gamma Kaplan-Meier (KM) Statistics
k hat (KM)       6.91 nu hat (KM)    332.1

MLE Mean (bias corrected)       0.13 MLE Sd (bias corrected)      0.052

5% A-D Critical Value       0.73d data appear Gamma Distributed at 5% Significan
K-S Test Statistic       0.22 Kolmogrov-Smirnoff GOF

5% K-S Critical Value       0.22ed Data Not Gamma Distributed at 5% Significanc
Detected data follow Appr. Gamma Distribution at 5% Significance Level

Gamma Statistics on Detected Data Only
k hat (MLE)       7.75 k star (bias corrected MLE)       6.24
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tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
mmendations are based upon the results of the simulation studies summarized in Singh, Singh, and 

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.
For additional insight the user may want to consult a statistician.

   95% BCA Bootstrap UCL      34.28
   90% Chebyshev(Mean, Sd) UCL      35.58    95% Chebyshev(Mean, Sd) UCL      38.57

 97.5% Chebyshev(Mean, Sd) UCL      42.72    99% Chebyshev(Mean, Sd) UCL      50.88

Suggested UCL to Use
95% Adjusted Gamma UCL      32.62

Nonparametric Distribution Free UCLs

   95% Chebyshev (MVUE) UCL      36.19  97.5% Chebyshev (MVUE) UCL      39.39
   99% Chebyshev (MVUE) UCL

   95% CLT UCL      32.6    95% Jackknife UCL      32.75
   95% Standard Bootstrap UCL      32.49    95% Bootstrap-t UCL      35.82

   95% Hall's Bootstrap UCL      49.98    95% Percentile Bootstrap UCL      32.74

Lognormal Statistics
Minimum of Logged Data       2.87 Mean of logged Data       3.32

     45.68

Assuming Lognormal Distribution
   95% H-UCL      32.12    90% Chebyshev (MVUE) UCL      33.88

Nonparametric Distribution Free UCL Statistics
Data appear to follow a Discernible Distribution at 5% Significance Level

Lilliefors Lognormal GOF Test

Lognormal GOF Test
Shapiro Wilk Test Statistic       0.88 Shapiro Wilk Lognormal GOF Test

5% Lilliefors Critical Value       0.18Data appear Lognormal at 5% Significance Level
Data appear Approximate Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.91 Data Not Lognormal at 5% Significance Level
Lilliefors Test Statistic       0.14

Maximum of Logged Data       4.29 SD of logged Data       0.28

MLE Mean (bias corrected)      28.98 MLE Sd (bias corrected)       9.25
Approximate Chi Square Value (0.05)    421.3

Assuming Gamma Distribution
roximate Gamma UCL (use when n>=50)      32.37% Adjusted Gamma UCL (use when n<50)      32.62

Adjusted Level of Significance      0.039 Adjusted Chi Square Value    418

k hat (MLE)      11.17 k star (bias corrected MLE)       9.80

5% K-S Critical Value       0.17d data appear Gamma Distributed at 5% Significan
Detected data follow Appr. Gamma Distribution at 5% Significance Level

Theta hat (MLE)       2.59 Theta star (bias corrected MLE)       2.95
nu hat (MLE)    536.3 nu star (bias corrected)    470.6

Gamma GOF Test
A-D Test Statistic       1.04 Anderson-Darling Gamma GOF Test

   95% Student's-t UCL      32.75    95% Adjusted-CLT UCL (Chen-1995)      34.1

5% A-D Critical Value       0.74ata Not Gamma Distributed at 5% Significance Lev
K-S Test Statistic       0.16 Kolmogrov-Smirnoff Gamma GOF Test

Gamma Statistics

5% Shapiro Wilk Critical Value       0.91 Data Not Normal at 5% Significance Level
Lilliefors Test Statistic       0.22 Lilliefors GOF Test

5% Lilliefors Critical Value       0.18 Data Not Normal at 5% Significance Level

   95% Modified-t UCL (Johnson-1978)      32.98

Data Not Normal at 5% Significance Level

Assuming Normal Distribution
   95% Normal UCL    95% UCLs (Adjusted for Skewness)
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Suggested UCL to Use
95% Adjusted Gamma UCL    121.5

   95% BCA Bootstrap UCL    118.3
   90% Chebyshev(Mean, Sd) UCL    133.5    95% Chebyshev(Mean, Sd) UCL    152.7

 97.5% Chebyshev(Mean, Sd) UCL    179.2    99% Chebyshev(Mean, Sd) UCL    231.3

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
mmendations are based upon the results of the simulation studies summarized in Singh, Singh, and 

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

Nonparametric Distribution Free UCLs

   95% Chebyshev (MVUE) UCL    170.1  97.5% Chebyshev (MVUE) UCL    203.2
   99% Chebyshev (MVUE) UCL

   95% CLT UCL    114.5    95% Jackknife UCL    115.1
   95% Standard Bootstrap UCL    114    95% Bootstrap-t UCL    119.3

   95% Hall's Bootstrap UCL    117.5    95% Percentile Bootstrap UCL    115.6

Lognormal Statistics
Minimum of Logged Data       2.63 Mean of logged Data       4.10

   268.3

Assuming Lognormal Distribution
   95% H-UCL    142    90% Chebyshev (MVUE) UCL    146.3

Nonparametric Distribution Free UCL Statistics
Data appear to follow a Discernible Distribution at 5% Significance Level

Lilliefors Lognormal GOF Test

Lognormal GOF Test
Shapiro Wilk Test Statistic       0.92 Shapiro Wilk Lognormal GOF Test

5% Lilliefors Critical Value       0.15Data appear Lognormal at 5% Significance Level
Data appear Approximate Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.93 Data Not Lognormal at 5% Significance Level
Lilliefors Test Statistic       0.13

Maximum of Logged Data       5.72 SD of logged Data       0.95

nu hat (MLE)      92.06 nu star (bias corrected)      85.27
MLE Mean (bias corrected)      91.34 MLE Sd (bias corrected)      81.56

Approximate Chi Square Value (0.05)      64.99

Assuming Gamma Distribution
roximate Gamma UCL (use when n>=50)    119.8% Adjusted Gamma UCL (use when n<50)    121.5

Adjusted Level of Significance      0.042 Adjusted Chi Square Value      64.11

5% A-D Critical Value       0.76d data appear Gamma Distributed at 5% Significan
K-S Test Statistic       0.13 Kolmogrov-Smirnoff Gamma GOF Test

Gamma Statistics
k hat (MLE)       1.35 k star (bias corrected MLE)       1.25

5% K-S Critical Value       0.15d data appear Gamma Distributed at 5% Significan
Detected data appear Gamma Distributed at 5% Significance Level

Theta hat (MLE)      67.46 Theta star (bias corrected MLE)      72.84

Lilliefors Test Statistic       0.17 Lilliefors GOF Test
5% Lilliefors Critical Value       0.15 Data Not Normal at 5% Significance Level

   95% Modified-t UCL (Johnson-1978)    115.6

Data Not Normal at 5% Significance Level

Assuming Normal Distribution
   95% Normal UCL    95% UCLs (Adjusted for Skewness)

Gamma GOF Test
A-D Test Statistic       0.76 Anderson-Darling Gamma GOF Test

   95% Student's-t UCL    115.1    95% Adjusted-CLT UCL (Chen-1995)    117.7

Coefficient of Variation       0.89 Skewness       1.23

Maximum    307 Median      64.15
SD

Normal GOF Test
Shapiro Wilk Test Statistic       0.83 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.93 Data Not Normal at 5% Significance Level

     91.34

General Statistics
Total Number of Observations      34 Number of Distinct Observations      34

     82.04 Std. Error of Mean      14.07

Number of Missing Observations       0
Minimum      13.9 Mean

95%

UCL Statistics for Data Sets with Non-Detects

User Selected Options
e/Time of Computation   2/5/2015 10:17:18 AM

 f Bootstrap Operations   2000

Barium

From File   ProUCLinput_11-006(c)_0-10.xls
Full Precision   OFF

Confidence Coefficient   



84
85
86
87
88
89
90
91
92
93
94
95
96
97
98
99

100
101
102
103
104
105
106
107
108
109
110
111
112
113
114
115
116
117
118
119
120
121
122
123
124
125
126
127
128
129
130
131
132
133
134
135
136
137
138
139
140
141
142
143
144
145
146
147
148
149
150
151
152
153
154
155
156
157
158
159
160
161
162
163
164
165
166

A B C D E F G H I J K L

KM SD (logged)       0.32    95% Critical H Value (KM-Log)       1.81
KM Standard Error of Mean (logged)       0.13

% t UCL (assumes normality of ROS data)      0.019    95% Percentile Bootstrap UCL      0.019
   95% BCA Bootstrap UCL      0.020    95% Bootstrap t UCL      0.020

   95% H-UCL (Log ROS)      0.019

CLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distribute
KM Mean (logged)     -4.018    95% H-UCL (KM -Log)      0.021

Lilliefors Test Statistic       0.18 Lilliefors GOF Test
5% Lilliefors Critical Value       0.36ected Data appear Lognormal at 5% Significance L

Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects
Mean in Original Scale      0.018 Mean in Log Scale     -4.019

SD in Original Scale     0.004 SD in Log Scale       0.19

mma Approximate UCL (use when n>=50)      0.019% Gamma Adjusted UCL (use when n<50)      0.019

Adjusted Level of Significance (β)      0.042
Approximate Chi Square Value (N/A, α)

Lognormal GOF Test on Detected Observations Only
Shapiro Wilk Test Statistic       0.95 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.78ected Data appear Lognormal at 5% Significance L

SD     0.004 CV       0.24

    0.003

k hat (MLE)      24.26 k star (bias corrected MLE)      22.14
Theta hat (MLE) 7.6757E Theta star (bias corrected MLE) 8.4111E

  1417 Adjusted Chi Square Value (N/A, β)   1412

nu hat (MLE)   1650 nu star (bias corrected)   1506
MLE Mean (bias corrected)      0.018 MLE Sd (bias corrected)

 Approximate KM-UCL (use when n>=50)      0.021mma Adjusted KM-UCL (use when n<50)      0.021

ma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM e
Minimum      0.011 Mean      0.018

Gamma ROS Statistics using Imputed  Non-Detects
GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1
For such situations, GROS method tends to yield inflated values of UCLs and BTVs

Maximum      0.040 Median      0.018

nu hat (MLE)      73.85 nu star (bias corrected)      38.26

Gamma Kaplan-Meier (KM) Statistics
k hat (KM)       7.78 nu hat (KM)    529.6

MLE Mean (bias corrected)      0.021 MLE Sd (bias corrected)      0.012

pproximate Chi Square Value (529.59, α)    477.2 Adjusted Chi Square Value (529.59, β)    474.8

K-S Test Statistic       0.21 Kolmogrov-Smirnoff GOF
5% K-S Critical Value       0.33d data appear Gamma Distributed at 5% Significan

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only
k hat (MLE)       6.15 k star (bias corrected MLE)       3.18

Theta hat (MLE)     0.003 Theta star (bias corrected MLE)     0.006

97.5% KM Chebyshev UCL      0.034 99% KM Chebyshev UCL      0.044

   95% KM (z) UCL      0.023    95% KM Bootstrap t UCL      0.024
90% KM Chebyshev UCL

Gamma GOF Tests on Detected Observations Only
A-D Test Statistic       0.30 Anderson-Darling GOF Test

5% A-D Critical Value       0.69d data appear Gamma Distributed at 5% Significan

Lilliefors Test Statistic       0.24 Lilliefors GOF Test
5% Lilliefors Critical Value       0.36etected Data appear Normal at 5% Significance Le

     0.023

Detected Data appear Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs
Mean      0.019 Standard Error of Mean     0.002

     0.026 95% KM Chebyshev UCL      0.029

SD     0.006    95% KM (BCA) UCL      0.023
95% KM (t) UCL      0.023 95% KM (Percentile Bootstrap) UCL

Mean of Logged Detects     -3.923 SD of Logged Detects       0.43

Median Detects      0.019 CV Detects       0.47
Skewness Detects

Normal GOF Test on Detects Only
Shapiro Wilk Test Statistic       0.86 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.78etected Data appear Normal at 5% Significance Le

Number of Distinct Detects       6 Number of Distinct Non-Detects      25

     0.010

Minimum Detect      0.011 Minimum Non-Detect      0.034
Maximum Detect      0.040 Maximum Non-Detect       1.63

      1.44 Kurtosis Detects       2.25

Variance Detects 1.0506E Percent Non-Detects      82.35
Mean Detects      0.021 SD Detects

For additional insight the user may want to consult a statistician.

Benzo(b)fluoranthene

General Statistics
Total Number of Observations      34 Number of Distinct Observations      31

Number of Detects       6 Number of Non-Detects      28
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Lognormal GOF Test on Detected Observations Only

  3425 Adjusted Chi Square Value (N/A, β)   3418

nu hat (MLE)   3906 nu star (bias corrected)   3563
MLE Mean (bias corrected)       0.67 MLE Sd (bias corrected)

mma Approximate UCL (use when n>=50)       0.70% Gamma Adjusted UCL (use when n<50)       0.70

Adjusted Level of Significance (β)      0.042
Approximate Chi Square Value (N/A, α)

Maximum       0.97 Median       0.64
SD      0.099 CV       0.14

     0.093

k hat (MLE)      57.44 k star (bias corrected MLE)      52.39
Theta hat (MLE)      0.011 Theta star (bias corrected MLE)      0.012

Approximate Chi Square Value (N/A, α)   3229 Adjusted Chi Square Value (N/A, β)   3223
 Approximate KM-UCL (use when n>=50)       0.72mma Adjusted KM-UCL (use when n<50)       0.72

ma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM e
Minimum       0.58 Mean       0.67

Gamma ROS Statistics using Imputed  Non-Detects
GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1
For such situations, GROS method tends to yield inflated values of UCLs and BTVs

Theta hat (MLE)      0.020 Theta star (bias corrected MLE)      0.040
nu hat (MLE)    495.3 nu star (bias corrected)    249

Gamma Kaplan-Meier (KM) Statistics
k hat (KM)      49.46 nu hat (KM)   3363

MLE Mean (bias corrected)       0.84 MLE Sd (bias corrected)       0.18

Gamma GOF Tests on Detected Observations Only
A-D Test Statistic       0.46 Anderson-Darling GOF Test

5% A-D Critical Value       0.69d data appear Gamma Distributed at 5% Significan
K-S Test Statistic       0.28 Kolmogrov-Smirnoff GOF

5% K-S Critical Value       0.33d data appear Gamma Distributed at 5% Significan
Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only
k hat (MLE)      41.27 k star (bias corrected MLE)      20.75

      0.76 95% KM Chebyshev UCL       0.79

SD      0.099    95% KM (BCA) UCL       0.76
95% KM (t) UCL       0.73 95% KM (Percentile Bootstrap) UCL

97.5% KM Chebyshev UCL       0.83 99% KM Chebyshev UCL       0.91

   95% KM (z) UCL       0.73    95% KM Bootstrap t UCL       0.72
90% KM Chebyshev UCL

Normal GOF Test on Detects Only
Shapiro Wilk Test Statistic       0.87 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.78etected Data appear Normal at 5% Significance Le
Lilliefors Test Statistic       0.26 Lilliefors GOF Test

5% Lilliefors Critical Value       0.36etected Data appear Normal at 5% Significance Le

      0.75

Detected Data appear Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs
Mean       0.69 Standard Error of Mean      0.021

    -0.497 Kurtosis Detects     -1.887

Variance Detects      0.019 Percent Non-Detects      82.35
Mean Detects       0.84 SD Detects

Mean of Logged Detects     -0.178 SD of Logged Detects       0.17

Median Detects       0.88 CV Detects       0.16
Skewness Detects

Benzoic Acid

General Statistics
Total Number of Observations      34 Number of Distinct Observations      33

Number of Detects       6 Number of Non-Detects      28
Number of Distinct Detects       6 Number of Distinct Non-Detects      27

      0.14

Minimum Detect       0.64 Minimum Non-Detect       0.69
Maximum Detect       0.97 Maximum Non-Detect      32.7

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics
Detected Data appear Normal Distributed at 5% Significance Level

SD in Original Scale       0.15 SD in Log Scale       0.93
   95% t UCL (Assumes normality)

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
Recommendations are based upon data size, data distribution, and skewness.

mmendations are based upon the results of the simulation studies summarized in Singh, Maichle, and 
ations results will not cover all Real World data sets; for additional insight the user may want to cons

Suggested UCL to Use
95% KM (t) UCL      0.023 95% KM (Percentile Bootstrap) UCL      0.023

    -3.617

      0.10    95% H-Stat UCL      0.061

DL/2 Statistics
DL/2 Normal DL/2 Log-Transformed
Mean in Original Scale      0.064 Mean in Log Scale
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pproximate Chi Square Value (406.32, α)    360.6 Adjusted Chi Square Value (406.32, β)    358.5
 Approximate KM-UCL (use when n>=50)       0.16mma Adjusted KM-UCL (use when n<50)       0.16

Theta hat (MLE)      0.023 Theta star (bias corrected MLE)      0.055
nu hat (MLE)      62.2 nu star (bias corrected)      26.21

Gamma Kaplan-Meier (KM) Statistics
k hat (KM)       5.97 nu hat (KM)    406.3

MLE Mean (bias corrected)       0.14 MLE Sd (bias corrected)      0.090

Gamma GOF Tests on Detected Observations Only
A-D Test Statistic       0.17 Anderson-Darling GOF Test

5% A-D Critical Value       0.68d data appear Gamma Distributed at 5% Significan
K-S Test Statistic       0.15 Kolmogrov-Smirnoff GOF

5% K-S Critical Value       0.35d data appear Gamma Distributed at 5% Significan
Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only
k hat (MLE)       6.22 k star (bias corrected MLE)       2.62

      0.23 95% KM Chebyshev UCL       0.27

SD      0.06    95% KM (BCA) UCL       0.20
95% KM (t) UCL       0.19 95% KM (Percentile Bootstrap) UCL

97.5% KM Chebyshev UCL       0.33 99% KM Chebyshev UCL       0.44

   95% KM (z) UCL       0.19    95% KM Bootstrap t UCL       0.25
90% KM Chebyshev UCL

Normal GOF Test on Detects Only
Shapiro Wilk Test Statistic       0.95 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.76etected Data appear Normal at 5% Significance Le
Lilliefors Test Statistic       0.19 Lilliefors GOF Test

5% Lilliefors Critical Value       0.39etected Data appear Normal at 5% Significance Le

      0.2

Detected Data appear Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs
Mean       0.14 Standard Error of Mean      0.03

      0.94 Kurtosis Detects       0.89

Variance Detects     0.004 Percent Non-Detects      85.29
Mean Detects       0.14 SD Detects

Mean of Logged Detects     -2.002 SD of Logged Detects       0.45

Median Detects       0.13 CV Detects       0.45
Skewness Detects

Bis(2-ethylhexyl)phthalate

General Statistics
Total Number of Observations      34 Number of Distinct Observations      30

Number of Detects       5 Number of Non-Detects      29
Number of Distinct Detects       5 Number of Distinct Non-Detects      25

     0.067

Minimum Detect      0.074 Minimum Non-Detect       0.34
Maximum Detect       0.25 Maximum Non-Detect      16.3

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics
Detected Data appear Normal Distributed at 5% Significance Level

SD in Original Scale       2.79 SD in Log Scale       0.82
   95% t UCL (Assumes normality)

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
Recommendations are based upon data size, data distribution, and skewness.

mmendations are based upon the results of the simulation studies summarized in Singh, Maichle, and 
ations results will not cover all Real World data sets; for additional insight the user may want to cons

Suggested UCL to Use
95% KM (t) UCL       0.73 95% KM (Percentile Bootstrap) UCL       0.75

CLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distribute
KM Mean (logged)     -0.37    95% H-UCL (KM -Log)       0.72

    -0.544

KM SD (logged)       0.12    95% Critical H Value (KM-Log)       1.71
KM Standard Error of Mean (logged)      0.028

      1.95    95% H-Stat UCL       1.12

DL/2 Statistics
DL/2 Normal DL/2 Log-Transformed
Mean in Original Scale       1.13 Mean in Log Scale

SD in Original Scale      0.096 SD in Log Scale       0.12
% t UCL (assumes normality of ROS data)       0.70    95% Percentile Bootstrap UCL       0.70

   95% BCA Bootstrap UCL       0.71    95% Bootstrap t UCL       0.72
   95% H-UCL (Log ROS)       0.70

Shapiro Wilk Test Statistic       0.86 Shapiro Wilk GOF Test
5% Shapiro Wilk Critical Value       0.78ected Data appear Lognormal at 5% Significance L

Lilliefors Test Statistic       0.26 Lilliefors GOF Test
5% Lilliefors Critical Value       0.36ected Data appear Lognormal at 5% Significance L

Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects
Mean in Original Scale       0.68 Mean in Log Scale     -0.393
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Gamma GOF Tests on Detected Observations Only

      0.22 95% KM Chebyshev UCL       0.24

SD      0.059    95% KM (BCA) UCL       0.20
95% KM (t) UCL       0.20 95% KM (Percentile Bootstrap) UCL

97.5% KM Chebyshev UCL       0.28 99% KM Chebyshev UCL       0.34

   95% KM (z) UCL       0.20    95% KM Bootstrap t UCL       0.21
90% KM Chebyshev UCL

Normal GOF Test on Detects Only
Shapiro Wilk Test Statistic       0.89 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.84etected Data appear Normal at 5% Significance Le
Lilliefors Test Statistic       0.25 Lilliefors GOF Test

5% Lilliefors Critical Value       0.28etected Data appear Normal at 5% Significance Le

      0.20

Detected Data appear Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs
Mean       0.17 Standard Error of Mean      0.017

      1.15 Kurtosis Detects       0.83

Variance Detects     0.004 Percent Non-Detects      70.59
Mean Detects       0.18 SD Detects

Mean of Logged Detects     -1.72 SD of Logged Detects       0.32

Median Detects       0.16 CV Detects       0.34
Skewness Detects

Cadmium

General Statistics
Total Number of Observations      34 Number of Distinct Observations      32

Number of Detects      10 Number of Non-Detects      24
Number of Distinct Detects      10 Number of Distinct Non-Detects      24

     0.065

Minimum Detect       0.11 Minimum Non-Detect       0.12
Maximum Detect       0.32 Maximum Non-Detect       0.74

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics
Detected Data appear Normal Distributed at 5% Significance Level

SD in Original Scale       1.36 SD in Log Scale       0.69
   95% t UCL (Assumes normality)

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
Recommendations are based upon data size, data distribution, and skewness.

mmendations are based upon the results of the simulation studies summarized in Singh, Maichle, and 
ations results will not cover all Real World data sets; for additional insight the user may want to cons

Suggested UCL to Use
95% KM (t) UCL       0.19 95% KM (Percentile Bootstrap) UCL       0.2

CLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distribute
KM Mean (logged)     -2.002    95% H-UCL (KM -Log)       0.16

    -1.497

KM SD (logged)       0.40    95% Critical H Value (KM-Log)       1.87
KM Standard Error of Mean (logged)       0.20

      0.83    95% H-Stat UCL       0.36

DL/2 Statistics
DL/2 Normal DL/2 Log-Transformed
Mean in Original Scale       0.44 Mean in Log Scale

SD in Original Scale      0.029 SD in Log Scale       0.20
% t UCL (assumes normality of ROS data)       0.14    95% Percentile Bootstrap UCL       0.14

   95% BCA Bootstrap UCL       0.14    95% Bootstrap t UCL       0.14
   95% H-UCL (Log ROS)       0.14

Lognormal GOF Test on Detected Observations Only
Shapiro Wilk Test Statistic       0.99 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.76ected Data appear Lognormal at 5% Significance L
Lilliefors Test Statistic       0.12 Lilliefors GOF Test

5% Lilliefors Critical Value       0.39ected Data appear Lognormal at 5% Significance L
Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects
Mean in Original Scale       0.13 Mean in Log Scale     -2.002

  1421 Adjusted Chi Square Value (N/A, β)   1416

nu hat (MLE)   1654 nu star (bias corrected)   1510
MLE Mean (bias corrected)       0.14 MLE Sd (bias corrected)

mma Approximate UCL (use when n>=50)       0.15% Gamma Adjusted UCL (use when n<50)       0.15

Adjusted Level of Significance (β)      0.042
Approximate Chi Square Value (N/A, α)

Maximum       0.25 Median       0.14
SD      0.029 CV       0.21

     0.030

k hat (MLE)      24.33 k star (bias corrected MLE)      22.2
Theta hat (MLE)     0.005 Theta star (bias corrected MLE)     0.006

ma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM e
Minimum      0.074 Mean       0.14

Gamma ROS Statistics using Imputed  Non-Detects
GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1
For such situations, GROS method tends to yield inflated values of UCLs and BTVs
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      0.71 Skewness       2.69

Minimum       2.5 Mean       6.30
Maximum      22.5 Median

Normal GOF Test
Shapiro Wilk Test Statistic       0.67 Shapiro Wilk GOF Test

SD       4.50 Std. Error of Mean       0.77
Coefficient of Variation

Chromium

General Statistics

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
Recommendations are based upon data size, data distribution, and skewness.

mmendations are based upon the results of the simulation studies summarized in Singh, Maichle, and 
ations results will not cover all Real World data sets; for additional insight the user may want to cons

      5.17

Total Number of Observations      34 Number of Distinct Observations      33
Number of Missing Observations       0

Mean in Original Scale       0.23 Mean in Log Scale     -1.527
SD in Original Scale      0.084 SD in Log Scale       0.45

   95% t UCL (Assumes normality)       0.26    95% H-Stat UCL       0.27

Suggested UCL to Use
95% KM (t) UCL       0.20 95% KM (Percentile Bootstrap) UCL       0.20

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics
Detected Data appear Normal Distributed at 5% Significance Level

CLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distribute
KM Mean (logged)     -1.81    95% H-UCL (KM -Log)       0.18

KM SD (logged)       0.31    95% Critical H Value (KM-Log)       1.80
KM Standard Error of Mean (logged)      0.091

DL/2 Statistics
DL/2 Normal DL/2 Log-Transformed

SD in Original Scale      0.039 SD in Log Scale       0.20
% t UCL (assumes normality of ROS data)       0.17    95% Percentile Bootstrap UCL       0.17

   95% BCA Bootstrap UCL       0.18    95% Bootstrap t UCL       0.18
   95% H-UCL (Log ROS)       0.17

Lognormal GOF Test on Detected Observations Only
Shapiro Wilk Test Statistic       0.95 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.84ected Data appear Lognormal at 5% Significance L
Lilliefors Test Statistic       0.22 Lilliefors GOF Test

5% Lilliefors Critical Value       0.28ected Data appear Lognormal at 5% Significance L
Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects
Mean in Original Scale       0.16 Mean in Log Scale     -1.822

  1217 Adjusted Chi Square Value (N/A, β)   1213

nu hat (MLE)   1424 nu star (bias corrected)   1300
MLE Mean (bias corrected)       0.16 MLE Sd (bias corrected)

mma Approximate UCL (use when n>=50)       0.17% Gamma Adjusted UCL (use when n<50)       0.17

Adjusted Level of Significance (β)      0.042
Approximate Chi Square Value (N/A, α)

Maximum       0.32 Median       0.16
SD      0.040 CV       0.24

     0.037

k hat (MLE)      20.95 k star (bias corrected MLE)      19.12
Theta hat (MLE)     0.007 Theta star (bias corrected MLE)     0.008

pproximate Chi Square Value (564.83, α)    510.7 Adjusted Chi Square Value (564.83, β)    508.2
 Approximate KM-UCL (use when n>=50)       0.19mma Adjusted KM-UCL (use when n<50)       0.19

ma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM e
Minimum      0.089 Mean       0.16

Gamma ROS Statistics using Imputed  Non-Detects
GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1
For such situations, GROS method tends to yield inflated values of UCLs and BTVs

Theta hat (MLE)      0.018 Theta star (bias corrected MLE)      0.025
nu hat (MLE)    205.9 nu star (bias corrected)    145.4

Gamma Kaplan-Meier (KM) Statistics
k hat (KM)       8.30 nu hat (KM)    564.8

MLE Mean (bias corrected)       0.18 MLE Sd (bias corrected)      0.069

A-D Test Statistic       0.37 Anderson-Darling GOF Test
5% A-D Critical Value       0.72d data appear Gamma Distributed at 5% Significan

K-S Test Statistic       0.24 Kolmogrov-Smirnoff GOF
5% K-S Critical Value       0.26d data appear Gamma Distributed at 5% Significan

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only
k hat (MLE)      10.29 k star (bias corrected MLE)       7.27
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Assuming Normal Distribution
   95% Normal UCL    95% UCLs (Adjusted for Skewness)

Normal GOF Test
Shapiro Wilk Test Statistic       0.30 Shapiro Wilk GOF Test

SD      13.6 Std. Error of Mean       2.33
Coefficient of Variation

5% Shapiro Wilk Critical Value       0.93 Data Not Normal at 5% Significance Level
Lilliefors Test Statistic       0.38 Lilliefors GOF Test

5% Lilliefors Critical Value       0.15 Data Not Normal at 5% Significance Level
Data Not Normal at 5% Significance Level

      4.53

Total Number of Observations      34 Number of Distinct Observations      34
Number of Missing Observations       0

      1.88 Skewness       5.56

Minimum       1.63 Mean       7.21
Maximum      83 Median

 97.5% Chebyshev(Mean, Sd) UCL      11.12    99% Chebyshev(Mean, Sd) UCL      13.98

Suggested UCL to Use
95% Chebyshev (Mean, Sd) UCL       9.66

Copper

General Statistics

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
mmendations are based upon the results of the simulation studies summarized in Singh, Singh, and 

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.
For additional insight the user may want to consult a statistician.

   95% CLT UCL       7.57    95% Jackknife UCL       7.60
   95% Standard Bootstrap UCL       7.54    95% Bootstrap-t UCL       8.76

   95% Hall's Bootstrap UCL      13.86    95% Percentile Bootstrap UCL       7.67
   95% BCA Bootstrap UCL       8.04

   90% Chebyshev(Mean, Sd) UCL       8.61    95% Chebyshev(Mean, Sd) UCL       9.66

     11.81

Assuming Lognormal Distribution
   95% H-UCL       7.34    90% Chebyshev (MVUE) UCL       7.84

Nonparametric Distribution Free UCL Statistics
Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

   95% Chebyshev (MVUE) UCL       8.62  97.5% Chebyshev (MVUE) UCL       9.69
   99% Chebyshev (MVUE) UCL

5% Lilliefors Critical Value       0.15Data appear Lognormal at 5% Significance Level
Data appear Approximate Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.93 Data Not Lognormal at 5% Significance Level
Lilliefors Test Statistic       0.14

Maximum of Logged Data       3.11 SD of logged Data       0.51

Lognormal Statistics
Minimum of Logged Data       0.91 Mean of logged Data       1.68

Approximate Chi Square Value (0.05)    178.8

Assuming Gamma Distribution
oximate Gamma UCL (use when n>=50))       7.45% Adjusted Gamma UCL (use when n<50)       7.51

Adjusted Level of Significance      0.042 Adjusted Chi Square Value    177.3

Lilliefors Lognormal GOF Test

Lognormal GOF Test
Shapiro Wilk Test Statistic       0.91 Shapiro Wilk Lognormal GOF Test

Data Not Gamma Distributed at 5% Significance Level

Gamma Statistics
k hat (MLE)       3.38 k star (bias corrected MLE)       3.10

Theta hat (MLE)       1.85 Theta star (bias corrected MLE)       2.02
nu hat (MLE)    230.4 nu star (bias corrected)    211.4

MLE Mean (bias corrected)       6.30 MLE Sd (bias corrected)       3.57

Assuming Normal Distribution
   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL       7.60

Gamma GOF Test
A-D Test Statistic       1.45 Anderson-Darling Gamma GOF Test

5% A-D Critical Value       0.75ata Not Gamma Distributed at 5% Significance Lev
K-S Test Statistic       0.18 Kolmogrov-Smirnoff Gamma GOF Test

5% K-S Critical Value       0.15ata Not Gamma Distributed at 5% Significance Lev

5% Shapiro Wilk Critical Value       0.93 Data Not Normal at 5% Significance Level
Lilliefors Test Statistic       0.23 Lilliefors GOF Test

   95% Adjusted-CLT UCL (Chen-1995)       7.95

5% Lilliefors Critical Value       0.15 Data Not Normal at 5% Significance Level
Data Not Normal at 5% Significance Level

   95% Modified-t UCL (Johnson-1978)       7.66
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   95% KM (z) UCL       1.76    95% KM Bootstrap t UCL       1.84
90% KM Chebyshev UCL

Lilliefors Test Statistic       0.20 Lilliefors GOF Test
5% Lilliefors Critical Value       0.15Detected Data Not Normal at 5% Significance Leve

      1.77

Detected Data Not Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs
Mean       1.58 Standard Error of Mean       0.10

      1.90 95% KM Chebyshev UCL       2.05

SD       0.59    95% KM (BCA) UCL       1.77
   95% KM (t) UCL       1.77    95% KM (Percentile Bootstrap) UCL

Mean of Logged Detects       0.42 SD of Logged Detects       0.31

Median Detects       1.4 CV Detects       0.37
Skewness Detects

Normal GOF Test on Detects Only
Shapiro Wilk Test Statistic       0.79 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.92Detected Data Not Normal at 5% Significance Leve

Number of Distinct Detects      30 Number of Distinct Non-Detects       1

      0.60

Minimum Detect       0.94 Minimum Non-Detect       1.12
Maximum Detect       3.81 Maximum Non-Detect       1.12

      2.07 Kurtosis Detects       5.16

Variance Detects       0.36 Percent Non-Detects       3.12
Mean Detects       1.60 SD Detects

For additional insight the user may want to consult a statistician.

Suggested UCL to Use
95% Chebyshev (Mean, Sd) UCL      17.38

Fluoride

General Statistics
Total Number of Observations      32 Number of Distinct Observations      30

Number of Detects      31 Number of Non-Detects       1

   95% BCA Bootstrap UCL      14.61
   90% Chebyshev(Mean, Sd) UCL      14.21    95% Chebyshev(Mean, Sd) UCL      17.38

 97.5% Chebyshev(Mean, Sd) UCL      21.78    99% Chebyshev(Mean, Sd) UCL      30.42

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
mmendations are based upon the results of the simulation studies summarized in Singh, Singh, and 

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

Nonparametric Distribution Free UCLs

   95% Chebyshev (MVUE) UCL       9.30  97.5% Chebyshev (MVUE) UCL      10.72
   99% Chebyshev (MVUE) UCL

   95% CLT UCL      11.05    95% Jackknife UCL      11.16
   95% Standard Bootstrap UCL      11.06    95% Bootstrap-t UCL      26.11

   95% Hall's Bootstrap UCL      25.16    95% Percentile Bootstrap UCL      11.8

Lognormal Statistics
Minimum of Logged Data       0.48 Mean of logged Data       1.57

     13.51

Assuming Lognormal Distribution
   95% H-UCL       7.76    90% Chebyshev (MVUE) UCL       8.28

Nonparametric Distribution Free UCL Statistics
Data do not follow a Discernible Distribution (0.05)

Lilliefors Lognormal GOF Test

Lognormal GOF Test
Shapiro Wilk Test Statistic       0.82 Shapiro Wilk Lognormal GOF Test

5% Lilliefors Critical Value       0.15 Data Not Lognormal at 5% Significance Level
Data Not Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.93 Data Not Lognormal at 5% Significance Level
Lilliefors Test Statistic       0.17

Maximum of Logged Data       4.41 SD of logged Data       0.67

nu hat (MLE)      94.87 nu star (bias corrected)      87.83
MLE Mean (bias corrected)       7.21 MLE Sd (bias corrected)       6.35

Approximate Chi Square Value (0.05)      67.23

Assuming Gamma Distribution
oximate Gamma UCL (use when n>=50))       9.43% Adjusted Gamma UCL (use when n<50)       9.55

Adjusted Level of Significance      0.042 Adjusted Chi Square Value      66.33

K-S Test Statistic       0.28 Kolmogrov-Smirnoff Gamma GOF Test
5% K-S Critical Value       0.15ata Not Gamma Distributed at 5% Significance Lev

Data Not Gamma Distributed at 5% Significance Level

Gamma Statistics
k hat (MLE)       1.39 k star (bias corrected MLE)       1.29

Theta hat (MLE)       5.17 Theta star (bias corrected MLE)       5.58

   95% Modified-t UCL (Johnson-1978)      11.53
   95% Student's-t UCL      11.16

Gamma GOF Test
A-D Test Statistic       3.77 Anderson-Darling Gamma GOF Test

5% A-D Critical Value       0.76ata Not Gamma Distributed at 5% Significance Lev

   95% Adjusted-CLT UCL (Chen-1995)      13.43
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Variance Detects   5265 Percent Non-Detects      20.59
Mean Detects      23.76 SD Detects

HMX

General Statistics
Total Number of Observations      34 Number of Distinct Observations      29

Number of Detects      27 Number of Non-Detects       7
Number of Distinct Detects      27 Number of Distinct Non-Detects       2

     72.56

Minimum Detect       0.15 Minimum Non-Detect       0.5
Maximum Detect    366 Maximum Non-Detect       2.2

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics
Detected Data appear Approximate Lognormal Distributed at 5% Significance Level

SD in Original Scale       0.62 SD in Log Scale       0.35
   95% t UCL (Assumes normality)

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
Recommendations are based upon data size, data distribution, and skewness.

mmendations are based upon the results of the simulation studies summarized in Singh, Maichle, and 
ations results will not cover all Real World data sets; for additional insight the user may want to cons

Suggested UCL to Use
95% KM (Chebyshev) UCL       2.05

      0.39

KM SD (logged)       0.31    95% Critical H Value (KM-Log)       1.80
KM Standard Error of Mean (logged)      0.055

      1.76    95% H-Stat UCL       1.76

DL/2 Statistics
DL/2 Normal DL/2 Log-Transformed
Mean in Original Scale       1.57 Mean in Log Scale

% t UCL (assumes normality of ROS data)       1.76    95% Percentile Bootstrap UCL       1.75
   95% BCA Bootstrap UCL       1.8    95% Bootstrap t UCL       1.83

   95% H-UCL (Log ROS)       1.75

CLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distribute
KM Mean (logged)       0.40    95% H-UCL (KM -Log)       1.74

Lilliefors Test Statistic       0.15 Lilliefors GOF Test
5% Lilliefors Critical Value       0.15ected Data appear Lognormal at 5% Significance L

Detected Data appear Approximate Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects
Mean in Original Scale       1.58 Mean in Log Scale       0.40

SD in Original Scale       0.60 SD in Log Scale       0.32

mma Approximate UCL (use when n>=50)       1.75% Gamma Adjusted UCL (use when n<50)       1.76

Adjusted Level of Significance (β)      0.041
pproximate Chi Square Value (508.88, α)

Lognormal GOF Test on Detected Observations Only
Shapiro Wilk Test Statistic       0.91 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.92etected Data Not Lognormal at 5% Significance Le

SD       0.61 CV       0.38

      0.56

k hat (MLE)       8.75 k star (bias corrected MLE)       7.95
Theta hat (MLE)       0.18 Theta star (bias corrected MLE)       0.19

   457.6 Adjusted Chi Square Value (508.88, β)    455

nu hat (MLE)    560.1 nu star (bias corrected)    508.9
MLE Mean (bias corrected)       1.58 MLE Sd (bias corrected)

 Approximate KM-UCL (use when n>=50)       1.77mma Adjusted KM-UCL (use when n<50)       1.78

ma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM e
Minimum       0.75 Mean       1.58

Gamma ROS Statistics using Imputed  Non-Detects
GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1
For such situations, GROS method tends to yield inflated values of UCLs and BTVs

Maximum       3.81 Median       1.38

nu hat (MLE)    596.4 nu star (bias corrected)    540

Gamma Kaplan-Meier (KM) Statistics
k hat (KM)       7.14 nu hat (KM)    457.2

MLE Mean (bias corrected)       1.60 MLE Sd (bias corrected)       0.54

pproximate Chi Square Value (457.15, α)    408.6 Adjusted Chi Square Value (457.15, β)    406.1

K-S Test Statistic       0.17 Kolmogrov-Smirnoff GOF
5% K-S Critical Value       0.15ed Data Not Gamma Distributed at 5% Significanc

Detected Data Not Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only
k hat (MLE)       9.62 k star (bias corrected MLE)       8.71

Theta hat (MLE)       0.16 Theta star (bias corrected MLE)       0.18

97.5% KM Chebyshev UCL       2.25 99% KM Chebyshev UCL       2.65

Gamma GOF Tests on Detected Observations Only
A-D Test Statistic       1.17 Anderson-Darling GOF Test

5% A-D Critical Value       0.74ed Data Not Gamma Distributed at 5% Significanc
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DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics
Detected Data appear Lognormal Distributed at 5% Significance Level

SD in Original Scale      65.12 SD in Log Scale       2.02
   95% t UCL (Assumes normality)

      0.44

KM SD (logged)       2.01    95% Critical H Value (KM-Log)       3.9
KM Standard Error of Mean (logged)       0.35

     37.85    95% H-Stat UCL      48.56

DL/2 Statistics
DL/2 Normal DL/2 Log-Transformed
Mean in Original Scale      18.95 Mean in Log Scale

% t UCL (assumes normality of ROS data)      37.83    95% Percentile Bootstrap UCL      39.54
   95% BCA Bootstrap UCL      55.67    95% Bootstrap t UCL    110.6

   95% H-UCL (Log ROS)      61.84

CLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distribute
KM Mean (logged)       0.41    95% H-UCL (KM -Log)      45.95

Lilliefors Test Statistic       0.14 Lilliefors GOF Test
5% Lilliefors Critical Value       0.17ected Data appear Lognormal at 5% Significance L

Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects
Mean in Original Scale      18.93 Mean in Log Scale       0.35

SD in Original Scale      65.12 SD in Log Scale       2.12

mma Approximate UCL (use when n>=50)      38.64% Gamma Adjusted UCL (use when n<50)      40.09

Adjusted Level of Significance (β)      0.042
Approximate Chi Square Value (15.31, α)

Lognormal GOF Test on Detected Observations Only
Shapiro Wilk Test Statistic       0.93 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.92ected Data appear Lognormal at 5% Significance L

SD      65.14 CV       3.45

     39.78

k hat (MLE)       0.22 k star (bias corrected MLE)       0.22
Theta hat (MLE)      83.73 Theta star (bias corrected MLE)      83.83

      7.47 Adjusted Chi Square Value (15.31, β)       7.20

nu hat (MLE)      15.33 nu star (bias corrected)      15.31
MLE Mean (bias corrected)      18.87 MLE Sd (bias corrected)

Gamma (KM) may not be used when k hat (KM) is < 0.1

Gamma ROS Statistics using Imputed  Non-Detects
GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1

Approximate Chi Square Value (5.93, α)       1.60 Adjusted Chi Square Value (5.93, β)       1.49
 Approximate KM-UCL (use when n>=50)

For such situations, GROS method tends to yield inflated values of UCLs and BTVs
ma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM e

Minimum      0.01 Mean      18.87
Maximum    366 Median       0.72

MLE Mean (bias corrected)      23.76 MLE Sd (bias corrected)      44.1

Theta hat (MLE)      79.53 Theta star (bias corrected MLE)      81.86
nu hat (MLE)

     70.05mma Adjusted KM-UCL (use when n<50)      75.11

Gamma Kaplan-Meier (KM) Statistics
k hat (KM)      0.087 nu hat (KM)       5.92

Gamma GOF Tests on Detected Observations Only
A-D Test Statistic       2.42 Anderson-Darling GOF Test

5% A-D Critical Value       0.85ed Data Not Gamma Distributed at 5% Significanc
K-S Test Statistic       0.25 Kolmogrov-Smirnoff GOF

5% K-S Critical Value       0.18ed Data Not Gamma Distributed at 5% Significanc

     16.13 nu star (bias corrected)      15.67

Detected Data Not Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only
k hat (MLE)       0.29 k star (bias corrected MLE)       0.29

     52.57 95% KM Chebyshev UCL      67.81

SD      64.15    95% KM (BCA) UCL      42.67
   95% KM (t) UCL      37.91    95% KM (Percentile Bootstrap) UCL

97.5% KM Chebyshev UCL      88.96 99% KM Chebyshev UCL    130.5

   95% KM (z) UCL      37.38    95% KM Bootstrap t UCL      84.9
90% KM Chebyshev UCL

Normal GOF Test on Detects Only
Shapiro Wilk Test Statistic       0.36 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.92Detected Data Not Normal at 5% Significance Leve
Lilliefors Test Statistic       0.40 Lilliefors GOF Test

5% Lilliefors Critical Value       0.17Detected Data Not Normal at 5% Significance Leve

     39.89

Detected Data Not Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs
Mean      18.94 Standard Error of Mean      11.21

      4.40 Kurtosis Detects      20.7
Mean of Logged Detects       0.85 SD of Logged Detects       2.06

Median Detects       1.8 CV Detects       3.05
Skewness Detects
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SD in Original Scale     0.004 SD in Log Scale       0.36
% t UCL (assumes normality of ROS data)     0.009    95% Percentile Bootstrap UCL     0.009

   95% BCA Bootstrap UCL      0.010    95% Bootstrap t UCL      0.011

Lognormal GOF Test on Detected Observations Only
Shapiro Wilk Test Statistic       0.89 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.90etected Data Not Lognormal at 5% Significance Le
Lilliefors Test Statistic       0.14 Lilliefors GOF Test

5% Lilliefors Critical Value       0.19ected Data appear Lognormal at 5% Significance L
Detected Data appear Approximate Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects
Mean in Original Scale     0.008 Mean in Log Scale     -4.849

   405.9 Adjusted Chi Square Value (454.28, β)    403.6

nu hat (MLE)    496.8 nu star (bias corrected)    454.3
MLE Mean (bias corrected)     0.009 MLE Sd (bias corrected)

mma Approximate UCL (use when n>=50)      0.010% Gamma Adjusted UCL (use when n<50)      0.010

Adjusted Level of Significance (β)      0.042
pproximate Chi Square Value (454.28, α)

Maximum      0.023 Median      0.01
SD     0.004 CV       0.43

    0.003

k hat (MLE)       7.30 k star (bias corrected MLE)       6.68
Theta hat (MLE)     0.001 Theta star (bias corrected MLE)     0.001

pproximate Chi Square Value (247.36, α)    211.9 Adjusted Chi Square Value (247.36, β)    210.3
 Approximate KM-UCL (use when n>=50)     0.009mma Adjusted KM-UCL (use when n<50)     0.009

ma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM e
Minimum     0.004 Mean     0.009

Gamma ROS Statistics using Imputed  Non-Detects
GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1
For such situations, GROS method tends to yield inflated values of UCLs and BTVs

Theta hat (MLE)     0.002 Theta star (bias corrected MLE)     0.002
nu hat (MLE)    177.3 nu star (bias corrected)    152.1

Gamma Kaplan-Meier (KM) Statistics
k hat (KM)       3.63 nu hat (KM)    247.4

MLE Mean (bias corrected)     0.009 MLE Sd (bias corrected)     0.004

Gamma GOF Tests on Detected Observations Only
A-D Test Statistic       1.16 Anderson-Darling GOF Test

5% A-D Critical Value       0.74ed Data Not Gamma Distributed at 5% Significanc
K-S Test Statistic       0.18 Kolmogrov-Smirnoff GOF

5% K-S Critical Value       0.19d data appear Gamma Distributed at 5% Significan
Detected data follow Appr. Gamma Distribution at 5% Significance Level

Gamma Statistics on Detected Data Only
k hat (MLE)       4.43 k star (bias corrected MLE)       3.80

     0.011 95% KM Chebyshev UCL      0.012

SD     0.004    95% KM (BCA) UCL     0.009
95% KM (t) UCL     0.009 95% KM (Percentile Bootstrap) UCL

97.5% KM Chebyshev UCL      0.013 99% KM Chebyshev UCL      0.016

   95% KM (z) UCL     0.009    95% KM Bootstrap t UCL      0.010
90% KM Chebyshev UCL

Normal GOF Test on Detects Only
Shapiro Wilk Test Statistic       0.69 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.90Detected Data Not Normal at 5% Significance Leve
Lilliefors Test Statistic       0.26 Lilliefors GOF Test

5% Lilliefors Critical Value       0.19Detected Data Not Normal at 5% Significance Leve

    0.009

Detected Data Not Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs
Mean     0.008 Standard Error of Mean 8.5347E

      2.23 Kurtosis Detects       4.62

Variance Detects 2.9498E Percent Non-Detects      41.18
Mean Detects     0.009 SD Detects

Mean of Logged Detects     -4.82 SD of Logged Detects       0.45

Median Detects     0.007 CV Detects       0.59
Skewness Detects

Mercury

General Statistics
Total Number of Observations      34 Number of Distinct Observations      29

Number of Detects      20 Number of Non-Detects      14
Number of Distinct Detects      19 Number of Distinct Non-Detects      10

    0.005

Minimum Detect     0.004 Minimum Non-Detect      0.012
Maximum Detect      0.023 Maximum Non-Detect       0.11

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
Recommendations are based upon data size, data distribution, and skewness.

mmendations are based upon the results of the simulation studies summarized in Singh, Maichle, and 
ations results will not cover all Real World data sets; for additional insight the user may want to cons

Suggested UCL to Use
99% KM (Chebyshev) UCL    130.5
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Maximum       5.27 Median      0.01
SD       1.26 CV       1.40

k hat (MLE)       0.31 k star (bias corrected MLE)       0.30
Theta hat (MLE)       2.89 Theta star (bias corrected MLE)       2.97

pproximate Chi Square Value (207.85, α)    175.5 Adjusted Chi Square Value (207.85, β)    173.9
 Approximate KM-UCL (use when n>=50)       1.81mma Adjusted KM-UCL (use when n<50)       1.83

ma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM e
Minimum      0.01 Mean       0.90

Gamma ROS Statistics using Imputed  Non-Detects
GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1
For such situations, GROS method tends to yield inflated values of UCLs and BTVs

Theta hat (MLE)       0.33 Theta star (bias corrected MLE)       0.42
nu hat (MLE)    172.2 nu star (bias corrected)    133.8

Gamma Kaplan-Meier (KM) Statistics
k hat (KM)       3.24 nu hat (KM)    207.9

MLE Mean (bias corrected)       2.19 MLE Sd (bias corrected)       0.96

Gamma GOF Tests on Detected Observations Only
A-D Test Statistic       0.83 Anderson-Darling GOF Test

5% A-D Critical Value       0.73ed Data Not Gamma Distributed at 5% Significanc
K-S Test Statistic       0.22 Kolmogrov-Smirnoff GOF

5% K-S Critical Value       0.23d data appear Gamma Distributed at 5% Significan
Detected data follow Appr. Gamma Distribution at 5% Significance Level

Gamma Statistics on Detected Data Only
k hat (MLE)       6.62 k star (bias corrected MLE)       5.14

      2.00 95% KM Chebyshev UCL       2.21

SD       0.85    95% KM (BCA) UCL       1.84
95% KM (t) UCL       1.79 95% KM (Percentile Bootstrap) UCL

97.5% KM Chebyshev UCL       2.51 99% KM Chebyshev UCL       3.09

   95% KM (z) UCL       1.79    95% KM Bootstrap t UCL       1.95
90% KM Chebyshev UCL

Normal GOF Test on Detects Only
Shapiro Wilk Test Statistic       0.72 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.86Detected Data Not Normal at 5% Significance Leve
Lilliefors Test Statistic       0.24 Lilliefors GOF Test

5% Lilliefors Critical Value       0.24etected Data appear Normal at 5% Significance Le

      1.82

Detected Data appear Approximate Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs
Mean       1.53 Standard Error of Mean       0.15

      2.30 Kurtosis Detects       6.07

Variance Detects       1.12 Percent Non-Detects      59.38
Mean Detects       2.19 SD Detects

Mean of Logged Detects       0.70 SD of Logged Detects       0.38

Median Detects       1.7 CV Detects       0.48
Skewness Detects

Number of Detects      13 Number of Non-Detects      19
Number of Distinct Detects      12 Number of Distinct Non-Detects      18

      1.06

Minimum Detect       1.4 Minimum Non-Detect       1.07
Maximum Detect       5.27 Maximum Non-Detect       1.6

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
Recommendations are based upon data size, data distribution, and skewness.

mmendations are based upon the results of the simulation studies summarized in Singh, Maichle, and 
ations results will not cover all Real World data sets; for additional insight the user may want to cons

95% Adjusted Gamma KM-UCL     0.009

Nitrate

General Statistics
Total Number of Observations      32 Number of Distinct Observations      30

Mean in Original Scale      0.011 Mean in Log Scale     -4.77
SD in Original Scale      0.012 SD in Log Scale       0.59

   95% t UCL (Assumes normality)      0.014    95% H-Stat UCL      0.012

Suggested UCL to Use
95% KM (t) UCL     0.009 95% GROS Adjusted Gamma UCL      0.010

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics
Detected Data appear Approximate Gamma Distributed at 5% Significance Level

CLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distribute
KM Mean (logged)     -4.865    95% H-UCL (KM -Log)     0.009

KM SD (logged)       0.39    95% Critical H Value (KM-Log)       1.86
KM Standard Error of Mean (logged)      0.081

DL/2 Statistics
DL/2 Normal DL/2 Log-Transformed

   95% H-UCL (Log ROS)     0.009



997
998
999

1000
1001
1002
1003
1004
1005
1006
1007
1008
1009
1010
1011
1012
1013
1014
1015
1016
1017
1018
1019
1020
1021
1022
1023
1024
1025
1026
1027
1028
1029
1030
1031
1032
1033
1034
1035
1036
1037
1038
1039
1040
1041
1042
1043
1044
1045
1046
1047
1048
1049
1050
1051
1052
1053
1054
1055
1056
1057
1058
1059
1060
1061
1062
1063
1064
1065
1066
1067
1068
1069
1070
1071
1072
1073
1074
1075
1076
1077
1078
1079

A B C D E F G H I J K L

Theta hat (MLE)     0.004 Theta star (bias corrected MLE)      0.010
nu hat (MLE)    104.2 nu star (bias corrected)      43.03

MLE Mean (bias corrected)      0.044 MLE Sd (bias corrected)      0.021

Gamma GOF Tests on Detected Observations Only
A-D Test Statistic       0.45 Anderson-Darling GOF Test

5% A-D Critical Value       0.67d data appear Gamma Distributed at 5% Significan
K-S Test Statistic       0.27 Kolmogrov-Smirnoff GOF

5% K-S Critical Value       0.35d data appear Gamma Distributed at 5% Significan
Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only
k hat (MLE)      10.42 k star (bias corrected MLE)       4.30

     0.017 95% KM Chebyshev UCL      0.021

SD      0.017    95% KM (BCA) UCL      0.014
95% KM (t) UCL      0.012 95% KM (Percentile Bootstrap) UCL

97.5% KM Chebyshev UCL      0.028 99% KM Chebyshev UCL      0.040

   95% KM (z) UCL      0.012    95% KM Bootstrap t UCL     0.009
90% KM Chebyshev UCL

Lilliefors GOF Test

Normal GOF Test on Detects Only
Shapiro Wilk Test Statistic       0.84 Shapiro Wilk GOF Test

5% Lilliefors Critical Value       0.39etected Data appear Normal at 5% Significance Le
Detected Data appear Normal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.76etected Data appear Normal at 5% Significance Le
Lilliefors Test Statistic       0.24

     0.013

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs
Mean     0.006 Standard Error of Mean     0.003

Maximum Detect      0.061 Maximum Non-Detect      0.018
Variance Detects 2.3873E Percent Non-Detects      84.38

Mean Detects      0.044 SD Detects      0.015
Median Detects      0.039 CV Detects       0.34

Skewness Detects       0.35 Kurtosis Detects     -3.007

Plutonium-239/240

General Statistics
Total Number of Observations      32 Number of Distinct Observations      31

Number of Detects       5 Number of Non-Detects      27
Number of Distinct Detects       5 Number of Distinct Non-Detects      26

Minimum Detect      0.028 Minimum Non-Detect       0

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics
Detected Data appear Approximate Normal Distributed at 5% Significance Level

SD in Original Scale       1.02 SD in Log Scale       0.63
   95% t UCL (Assumes normality)

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
Recommendations are based upon data size, data distribution, and skewness.

mmendations are based upon the results of the simulation studies summarized in Singh, Maichle, and 
ations results will not cover all Real World data sets; for additional insight the user may want to cons

Suggested UCL to Use
95% KM (t) UCL       1.79 95% KM (Percentile Bootstrap) UCL       1.82

CLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distribute
KM Mean (logged)       0.33    95% H-UCL (KM -Log)       1.71

     0.016

KM SD (logged)       0.39    95% Critical H Value (KM-Log)       1.85
KM Standard Error of Mean (logged)      0.072

      1.57    95% H-Stat UCL       1.56

DL/2 Statistics
DL/2 Normal DL/2 Log-Transformed
Mean in Original Scale       1.27 Mean in Log Scale

SD in Original Scale       0.99 SD in Log Scale       0.58
% t UCL (assumes normality of ROS data)       1.60    95% Percentile Bootstrap UCL       1.58

   95% BCA Bootstrap UCL       1.65    95% Bootstrap t UCL       1.75
   95% H-UCL (Log ROS)       1.58

Lognormal GOF Test on Detected Observations Only
Shapiro Wilk Test Statistic       0.85 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.86etected Data Not Lognormal at 5% Significance Le
Lilliefors Test Statistic       0.21 Lilliefors GOF Test

5% Lilliefors Critical Value       0.24ected Data appear Lognormal at 5% Significance L
Detected Data appear Approximate Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects
Mean in Original Scale       1.30 Mean in Log Scale      0.075

     10.43 Adjusted Chi Square Value (19.42, β)      10.07

nu hat (MLE)      19.96 nu star (bias corrected)      19.42
MLE Mean (bias corrected)       0.90 MLE Sd (bias corrected)

mma Approximate UCL (use when n>=50)       1.68% Gamma Adjusted UCL (use when n<50)       1.74

Adjusted Level of Significance (β)      0.041
Approximate Chi Square Value (19.42, α)

      1.64



1080
1081
1082
1083
1084
1085
1086
1087
1088
1089
1090
1091
1092
1093
1094
1095
1096
1097
1098
1099
1100
1101
1102
1103
1104
1105
1106
1107
1108
1109
1110
1111
1112
1113
1114
1115
1116
1117
1118
1119
1120
1121
1122
1123
1124
1125
1126
1127
1128
1129
1130
1131
1132
1133
1134
1135
1136
1137
1138
1139
1140
1141
1142
1143
1144
1145
1146
1147
1148
1149
1150
1151
1152
1153
1154
1155
1156
1157
1158
1159
1160
1161
1162

A B C D E F G H I J K L

nu hat (MLE)   1517 nu star (bias corrected)   1384
MLE Mean (bias corrected)       0.22 MLE Sd (bias corrected)

Adjusted Level of Significance (β)      0.042

Maximum       0.32 Median       0.21
SD      0.044 CV       0.20

     0.049

k hat (MLE)      22.31 k star (bias corrected MLE)      20.36
Theta hat (MLE)     0.009 Theta star (bias corrected MLE)      0.010

Approximate Chi Square Value (N/A, α)    930 Adjusted Chi Square Value (N/A, β)    926.6
 Approximate KM-UCL (use when n>=50)       0.24mma Adjusted KM-UCL (use when n<50)       0.24

ma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM e
Minimum       0.10 Mean       0.22

Gamma ROS Statistics using Imputed  Non-Detects
GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1
For such situations, GROS method tends to yield inflated values of UCLs and BTVs

Theta hat (MLE)      0.017 Theta star (bias corrected MLE)      0.020
nu hat (MLE)    487.9 nu star (bias corrected)    412.2

Gamma Kaplan-Meier (KM) Statistics
k hat (KM)      14.74 nu hat (KM)   1003

MLE Mean (bias corrected)       0.22 MLE Sd (bias corrected)      0.067

Gamma GOF Tests on Detected Observations Only
A-D Test Statistic       0.37 Anderson-Darling GOF Test

5% A-D Critical Value       0.74d data appear Gamma Distributed at 5% Significan
K-S Test Statistic       0.16 Kolmogrov-Smirnoff GOF

5% K-S Critical Value       0.19d data appear Gamma Distributed at 5% Significan
Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only
k hat (MLE)      12.84 k star (bias corrected MLE)      10.85

      0.26 95% KM Chebyshev UCL       0.28

SD      0.058    95% KM (BCA) UCL       0.24
95% KM (t) UCL       0.24 95% KM (Percentile Bootstrap) UCL

97.5% KM Chebyshev UCL       0.31 99% KM Chebyshev UCL       0.36

   95% KM (z) UCL       0.24    95% KM Bootstrap t UCL       0.24
90% KM Chebyshev UCL

Normal GOF Test on Detects Only
Shapiro Wilk Test Statistic       0.97 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.90etected Data appear Normal at 5% Significance Le
Lilliefors Test Statistic       0.12 Lilliefors GOF Test

5% Lilliefors Critical Value       0.20etected Data appear Normal at 5% Significance Le

      0.24

Detected Data appear Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs
Mean       0.22 Standard Error of Mean      0.013

    -0.37 Kurtosis Detects     -0.599

Variance Detects     0.003 Percent Non-Detects      44.12
Mean Detects       0.22 SD Detects

Mean of Logged Detects     -1.537 SD of Logged Detects       0.30

Median Detects       0.23 CV Detects       0.26
Skewness Detects

Silver

General Statistics
Total Number of Observations      34 Number of Distinct Observations      33

Number of Detects      19 Number of Non-Detects      15
Number of Distinct Detects      19 Number of Distinct Non-Detects      14

     0.059

Minimum Detect       0.10 Minimum Non-Detect       0.50
Maximum Detect       0.32 Maximum Non-Detect       2.2

Nonparametric Distribution Free UCL Statistics
Detected Data appear Normal Distributed at 5% Significance Level

Suggested UCL to Use

   95% t UCL (Assumes normality)      0.015
DL/2 is not a recommended method, provided for comparisons and historical reasons

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
Recommendations are based upon data size, data distribution, and skewness.

mmendations are based upon the results of the simulation studies summarized in Singh, Maichle, and 
ations results will not cover all Real World data sets; for additional insight the user may want to cons

95% KM (t) UCL      0.012 95% KM (Percentile Bootstrap) UCL      0.013

Adjusted Level of Significance (β)      0.041
Approximate Chi Square Value (10.64, α)       4.34 Adjusted Chi Square Value (10.64, β)       4.12

DL/2 Statistics
Mean in Original Scale      0.011 SD in Original Scale      0.015

 Approximate KM-UCL (use when n>=50)      0.017mma Adjusted KM-UCL (use when n<50)      0.017

Gamma Kaplan-Meier (KM) Statistics
k hat (KM)       0.16 nu hat (KM)      10.64
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Theta hat (MLE)       0.99 Theta star (bias corrected MLE)       1.26
nu hat (MLE)      32.22 nu star (bias corrected)      25.5

Gamma Kaplan-Meier (KM) Statistics

MLE Mean (bias corrected)       1.34 MLE Sd (bias corrected)       1.3

Gamma GOF Tests on Detected Observations Only
A-D Test Statistic       0.92 Anderson-Darling GOF Test

5% A-D Critical Value       0.74ed Data Not Gamma Distributed at 5% Significanc
K-S Test Statistic       0.24 Kolmogrov-Smirnoff GOF

5% K-S Critical Value       0.25d data appear Gamma Distributed at 5% Significan
Detected data follow Appr. Gamma Distribution at 5% Significance Level

Gamma Statistics on Detected Data Only
k hat (MLE)       1.34 k star (bias corrected MLE)       1.06

      1.54 95% KM Chebyshev UCL       1.83

SD       1.12    95% KM (BCA) UCL       1.26
95% KM (t) UCL       1.26 95% KM (Percentile Bootstrap) UCL

97.5% KM Chebyshev UCL       2.24 99% KM Chebyshev UCL       3.05

   95% KM (z) UCL       1.24    95% KM Bootstrap t UCL       1.7
90% KM Chebyshev UCL

Normal GOF Test on Detects Only
Shapiro Wilk Test Statistic       0.53 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.85Detected Data Not Normal at 5% Significance Leve
Lilliefors Test Statistic       0.37 Lilliefors GOF Test

5% Lilliefors Critical Value       0.25Detected Data Not Normal at 5% Significance Leve

      1.26

Detected Data Not Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs
Mean       0.89 Standard Error of Mean       0.21

      3.14 Kurtosis Detects      10.4

Variance Detects       3.22 Percent Non-Detects      62.5%
Mean Detects       1.34 SD Detects

Mean of Logged Detects     -0.124 SD of Logged Detects       0.83

Median Detects       0.83 CV Detects       1.33
Skewness Detects

TATB

General Statistics
Total Number of Observations      32 Number of Distinct Observations      12

Number of Detects      12 Number of Non-Detects      20
Number of Distinct Detects      11 Number of Distinct Non-Detects       1

      1.79

Minimum Detect       0.32 Minimum Non-Detect       1
Maximum Detect       6.89 Maximum Non-Detect       1

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics
Detected Data appear Normal Distributed at 5% Significance Level

SD in Original Scale       0.21 SD in Log Scale       0.45
   95% t UCL (Assumes normality)

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
Recommendations are based upon data size, data distribution, and skewness.

mmendations are based upon the results of the simulation studies summarized in Singh, Maichle, and 
ations results will not cover all Real World data sets; for additional insight the user may want to cons

Suggested UCL to Use
95% KM (t) UCL       0.24 95% KM (Percentile Bootstrap) UCL       0.24

CLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distribute
KM Mean (logged)     -1.537    95% H-UCL (KM -Log)       0.24

    -1.312

KM SD (logged)       0.29    95% Critical H Value (KM-Log)       1.79
KM Standard Error of Mean (logged)      0.069

      0.36    95% H-Stat UCL       0.34

DL/2 Statistics
DL/2 Normal DL/2 Log-Transformed
Mean in Original Scale       0.30 Mean in Log Scale

SD in Original Scale      0.045 SD in Log Scale       0.22
% t UCL (assumes normality of ROS data)       0.23    95% Percentile Bootstrap UCL       0.23

   95% BCA Bootstrap UCL       0.23    95% Bootstrap t UCL       0.23
   95% H-UCL (Log ROS)       0.23

Lognormal GOF Test on Detected Observations Only
Shapiro Wilk Test Statistic       0.93 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.90ected Data appear Lognormal at 5% Significance L
Lilliefors Test Statistic       0.17 Lilliefors GOF Test

5% Lilliefors Critical Value       0.20ected Data appear Lognormal at 5% Significance L
Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects
Mean in Original Scale       0.22 Mean in Log Scale     -1.537

  1299 Adjusted Chi Square Value (N/A, β)   1295
mma Approximate UCL (use when n>=50)       0.23% Gamma Adjusted UCL (use when n<50)       0.23

Approximate Chi Square Value (N/A, α)
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SD      0.049    95% KM (BCA) UCL       0.14
95% KM (t) UCL       0.14 95% KM (Percentile Bootstrap) UCL

Normal GOF Test on Detects Only
Shapiro Wilk Test Statistic       0.81 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.89Detected Data Not Normal at 5% Significance Leve
Lilliefors Test Statistic       0.25 Lilliefors GOF Test

5% Lilliefors Critical Value       0.20Detected Data Not Normal at 5% Significance Leve

      0.14

Detected Data Not Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs
Mean       0.12 Standard Error of Mean      0.011

      1.16 Kurtosis Detects       0.12

Variance Detects     0.003 Percent Non-Detects      47.06
Mean Detects       0.13 SD Detects

Mean of Logged Detects     -2.105 SD of Logged Detects       0.37

Median Detects       0.10 CV Detects       0.42
Skewness Detects

Number of Detects      18 Number of Non-Detects      16
Number of Distinct Detects      18 Number of Distinct Non-Detects      15

     0.055

Minimum Detect      0.080 Minimum Non-Detect       0.17
Maximum Detect       0.25 Maximum Non-Detect       2.2

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
Recommendations are based upon data size, data distribution, and skewness.

mmendations are based upon the results of the simulation studies summarized in Singh, Maichle, and 
ations results will not cover all Real World data sets; for additional insight the user may want to cons

95% Adjusted Gamma KM-UCL       1.37

Thallium

General Statistics
Total Number of Observations      34 Number of Distinct Observations      32

Mean in Original Scale       0.81 Mean in Log Scale     -0.48
SD in Original Scale       1.14 SD in Log Scale       0.57

   95% t UCL (Assumes normality)       1.15    95% H-Stat UCL       0.89

Suggested UCL to Use
95% KM (t) UCL       1.26 95% GROS Adjusted Gamma UCL       1.32

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics
Detected Data appear Approximate Gamma Distributed at 5% Significance Level

CLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distribute
KM Mean (logged)     -0.39    95% H-UCL (KM -Log)       1.02

KM SD (logged)       0.61    95% Critical H Value (KM-Log)       2.03
KM Standard Error of Mean (logged)       0.15

DL/2 Statistics
DL/2 Normal DL/2 Log-Transformed

SD in Original Scale       1.15 SD in Log Scale       0.69
% t UCL (assumes normality of ROS data)       1.25    95% Percentile Bootstrap UCL       1.29

   95% BCA Bootstrap UCL       1.54    95% Bootstrap t UCL       1.81
   95% H-UCL (Log ROS)       1.10

Lognormal GOF Test on Detected Observations Only
Shapiro Wilk Test Statistic       0.90 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.85ected Data appear Lognormal at 5% Significance L
Lilliefors Test Statistic       0.17 Lilliefors GOF Test

5% Lilliefors Critical Value       0.25ected Data appear Lognormal at 5% Significance L
Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects
Mean in Original Scale       0.90 Mean in Log Scale     -0.40

     26.9 Adjusted Chi Square Value (40.48, β)      26.31

nu hat (MLE)      43.2 nu star (bias corrected)      40.48
MLE Mean (bias corrected)       0.86 MLE Sd (bias corrected)

mma Approximate UCL (use when n>=50)       1.29% Gamma Adjusted UCL (use when n<50)       1.32

Adjusted Level of Significance (β)      0.041
Approximate Chi Square Value (40.48, α)

Maximum       6.89 Median       0.62
SD       1.21 CV       1.41

      1.08

k hat (MLE)       0.67 k star (bias corrected MLE)       0.63
Theta hat (MLE)       1.27 Theta star (bias corrected MLE)       1.36

Approximate Chi Square Value (40.24, α)      26.7 Adjusted Chi Square Value (40.24, β)      26.11
 Approximate KM-UCL (use when n>=50)       1.34mma Adjusted KM-UCL (use when n<50)       1.37

ma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM e
Minimum      0.01 Mean       0.86

Gamma ROS Statistics using Imputed  Non-Detects
GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1
For such situations, GROS method tends to yield inflated values of UCLs and BTVs

k hat (KM)       0.62 nu hat (KM)      40.24
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      0.34 Skewness       3.37

Minimum      17.7 Mean      27.67
Maximum      73 Median

Normal GOF Test
Shapiro Wilk Test Statistic       0.68 Shapiro Wilk GOF Test

SD       9.56 Std. Error of Mean       1.64
Coefficient of Variation

Zinc

General Statistics

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
Recommendations are based upon data size, data distribution, and skewness.

mmendations are based upon the results of the simulation studies summarized in Singh, Maichle, and 
ations results will not cover all Real World data sets; for additional insight the user may want to cons

     26.75

Total Number of Observations      34 Number of Distinct Observations      28
Number of Missing Observations       0

DL/2 Statistics
DL/2 Normal DL/2 Log-Transformed
Mean in Original Scale       0.18 Mean in Log Scale     -1.99

SD in Original Scale       0.23 SD in Log Scale       0.60
   95% t UCL (Assumes normality)       0.25    95% H-Stat UCL       0.20

Suggested UCL to Use
95% KM (t) UCL       0.14 95% KM (% Bootstrap) UCL       0.14

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics
Data do not follow a Discernible Distribution at 5% Significance Level

SD in Original Scale      0.041 SD in Log Scale       0.27
% t UCL (assumes normality of ROS data)       0.13    95% Percentile Bootstrap UCL       0.13

   95% BCA Bootstrap UCL       0.13    95% Bootstrap t UCL       0.14
   95% H-UCL (Log ROS)       0.13

Lognormal GOF Test on Detected Observations Only
Shapiro Wilk Test Statistic       0.87 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.89etected Data Not Lognormal at 5% Significance Le
Lilliefors Test Statistic       0.21 Lilliefors GOF Test

5% Lilliefors Critical Value       0.20etected Data Not Lognormal at 5% Significance Le
Detected Data Not Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects
Mean in Original Scale       0.12 Mean in Log Scale     -2.134

   693 Adjusted Chi Square Value (755.78, β)    690

nu hat (MLE)    827.5 nu star (bias corrected)    755.8
MLE Mean (bias corrected)       0.12 MLE Sd (bias corrected)

mma Approximate UCL (use when n>=50)       0.13% Gamma Adjusted UCL (use when n<50)       0.13

Adjusted Level of Significance (β)      0.042
pproximate Chi Square Value (755.78, α)

Maximum       0.25 Median       0.11
SD      0.041 CV       0.33

     0.037

k hat (MLE)      12.17 k star (bias corrected MLE)      11.11
Theta hat (MLE)      0.010 Theta star (bias corrected MLE)      0.011

pproximate Chi Square Value (437.85, α)    390.3 Adjusted Chi Square Value (437.85, β)    388.1
 Approximate KM-UCL (use when n>=50)       0.14mma Adjusted KM-UCL (use when n<50)       0.14

ma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM e
Minimum      0.080 Mean       0.12

Gamma ROS Statistics using Imputed  Non-Detects
GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1
For such situations, GROS method tends to yield inflated values of UCLs and BTVs

Theta hat (MLE)      0.018 Theta star (bias corrected MLE)      0.022
nu hat (MLE)    251.7 nu star (bias corrected)    211.1

Gamma Kaplan-Meier (KM) Statistics
k hat (KM)       6.43 nu hat (KM)    437.8

MLE Mean (bias corrected)       0.13 MLE Sd (bias corrected)      0.054

Gamma GOF Tests on Detected Observations Only
A-D Test Statistic       1.05 Anderson-Darling GOF Test

5% A-D Critical Value       0.74ed Data Not Gamma Distributed at 5% Significanc
K-S Test Statistic       0.23 Kolmogrov-Smirnoff GOF

5% K-S Critical Value       0.20ed Data Not Gamma Distributed at 5% Significanc
Detected Data Not Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only
k hat (MLE)       6.99 k star (bias corrected MLE)       5.86

      0.15 95% KM Chebyshev UCL       0.17
97.5% KM Chebyshev UCL       0.19 99% KM Chebyshev UCL       0.23

   95% KM (z) UCL       0.14    95% KM Bootstrap t UCL       0.14
90% KM Chebyshev UCL
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 97.5% Chebyshev(Mean, Sd) UCL      37.91    99% Chebyshev(Mean, Sd) UCL      43.99

Suggested UCL to Use
95% Student's-t UCL      30.44 or 95% Modified-t UCL      30.6

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
mmendations are based upon the results of the simulation studies summarized in Singh, Singh, and 

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.
For additional insight the user may want to consult a statistician.

   95% CLT UCL      30.37    95% Jackknife UCL      30.44
   95% Standard Bootstrap UCL      30.42    95% Bootstrap-t UCL      32.36

   95% Hall's Bootstrap UCL      43.31    95% Percentile Bootstrap UCL      30.36
   95% BCA Bootstrap UCL      31.61

   90% Chebyshev(Mean, Sd) UCL      32.59    95% Chebyshev(Mean, Sd) UCL      34.82

     40.17

Assuming Lognormal Distribution
   95% H-UCL      29.91    90% Chebyshev (MVUE) UCL      31.33

Nonparametric Distribution Free UCL Statistics
Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

   95% Chebyshev (MVUE) UCL      33.06  97.5% Chebyshev (MVUE) UCL      35.46
   99% Chebyshev (MVUE) UCL

5% Lilliefors Critical Value       0.15Data appear Lognormal at 5% Significance Level
Data appear Approximate Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.93 Data Not Lognormal at 5% Significance Level
Lilliefors Test Statistic       0.13

Maximum of Logged Data       4.29 SD of logged Data       0.26

Lognormal Statistics
Minimum of Logged Data       2.87 Mean of logged Data       3.28

Approximate Chi Square Value (0.05)    726.6

Assuming Gamma Distribution
oximate Gamma UCL (use when n>=50))      30.11% Adjusted Gamma UCL (use when n<50)      30.24

Adjusted Level of Significance      0.042 Adjusted Chi Square Value    723.6

Lilliefors Lognormal GOF Test

Lognormal GOF Test
Shapiro Wilk Test Statistic       0.88 Shapiro Wilk Lognormal GOF Test

Data Not Gamma Distributed at 5% Significance Level

Gamma Statistics
k hat (MLE)      12.73 k star (bias corrected MLE)      11.63

Theta hat (MLE)       2.17 Theta star (bias corrected MLE)       2.37
nu hat (MLE)    865.9 nu star (bias corrected)    790.8

MLE Mean (bias corrected)      27.67 MLE Sd (bias corrected)       8.11

Assuming Normal Distribution
   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL      30.44

Gamma GOF Test
A-D Test Statistic       1.14 Anderson-Darling Gamma GOF Test

5% A-D Critical Value       0.74ata Not Gamma Distributed at 5% Significance Lev
K-S Test Statistic       0.15 Kolmogrov-Smirnoff Gamma GOF Test

5% K-S Critical Value       0.15ata Not Gamma Distributed at 5% Significance Lev

5% Shapiro Wilk Critical Value       0.93 Data Not Normal at 5% Significance Level
Lilliefors Test Statistic       0.20 Lilliefors GOF Test

   95% Adjusted-CLT UCL (Chen-1995)      31.38

5% Lilliefors Critical Value       0.15 Data Not Normal at 5% Significance Level
Data Not Normal at 5% Significance Level

   95% Modified-t UCL (Johnson-1978)      30.6
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From File   ProUCLinput_11-006(d)_0-1.xls
Full Precision   OFF

Confidence Coefficient   95%

UCL Statistics for Data Sets with Non-Detects

User Selected Options
e/Time of Computation   2/5/2015 10:18:45 AM

Number of Missing Observations       0
Minimum      70.4 Mean    149.6

General Statistics
Total Number of Observations       9 Number of Distinct Observations       8

 f Bootstrap Operations   2000

Barium

Note: Sample size is small (e.g., <10), if data are collected using ISM approach, you should use
guidance provided in ITRC Tech Reg Guide on ISM (ITRC, 2012) to compute statistics of interest.

For example, you may want to use Chebyshev UCL to estimate EPC (ITRC, 2012).
Chebyshev UCL can be computed using the Nonparametric and All UCL Options of ProUCL 5.0

Coefficient of Variation       0.43 Skewness       0.45

Maximum    248 Median    110
SD      65.39 Std. Error of Mean      21.8

Data appear Normal at 5% Significance Level

Assuming Normal Distribution
   95% Normal UCL    95% UCLs (Adjusted for Skewness)

Lilliefors Test Statistic       0.28 Lilliefors GOF Test
5% Lilliefors Critical Value       0.29 Data appear Normal at 5% Significance Level

Normal GOF Test
Shapiro Wilk Test Statistic       0.88 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.82 Data appear Normal at 5% Significance Level

5% A-D Critical Value       0.72d data appear Gamma Distributed at 5% Significan
K-S Test Statistic       0.27 Kolmogrov-Smirnoff Gamma GOF Test

Gamma GOF Test
A-D Test Statistic       0.49 Anderson-Darling Gamma GOF Test

   95% Student's-t UCL    190.1    95% Adjusted-CLT UCL (Chen-1995)    189
   95% Modified-t UCL (Johnson-1978)    190.7

Theta hat (MLE)      25.34 Theta star (bias corrected MLE)      37.3
nu hat (MLE)    106.3 nu star (bias corrected)      72.19

Gamma Statistics
k hat (MLE)       5.90 k star (bias corrected MLE)       4.01

5% K-S Critical Value       0.28d data appear Gamma Distributed at 5% Significan
Detected data appear Gamma Distributed at 5% Significance Level

Assuming Gamma Distribution
oximate Gamma UCL (use when n>=50))    201.4% Adjusted Gamma UCL (use when n<50)    214.8

Adjusted Level of Significance      0.023 Adjusted Chi Square Value      50.27

MLE Mean (bias corrected)    149.6 MLE Sd (bias corrected)      74.7
Approximate Chi Square Value (0.05)      53.63

Lognormal Statistics
Minimum of Logged Data       4.25 Mean of logged Data       4.92

5% Lilliefors Critical Value       0.29Data appear Lognormal at 5% Significance Level
Data appear Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.82Data appear Lognormal at 5% Significance Level
Lilliefors Test Statistic       0.24 Lilliefors Lognormal GOF Test

Lognormal GOF Test
Shapiro Wilk Test Statistic       0.91 Shapiro Wilk Lognormal GOF Test

   95% Chebyshev (MVUE) UCL    247.7  97.5% Chebyshev (MVUE) UCL    290.1
   99% Chebyshev (MVUE) UCL    373.5

Assuming Lognormal Distribution
   95% H-UCL    213.5    90% Chebyshev (MVUE) UCL    217.1

Maximum of Logged Data       5.51 SD of logged Data       0.44

   95% Hall's Bootstrap UCL    182.5    95% Percentile Bootstrap UCL    185.2
   95% BCA Bootstrap UCL    184.9

   95% CLT UCL    185.5    95% Jackknife UCL    190.1
   95% Standard Bootstrap UCL    183    95% Bootstrap-t UCL    198.3

Nonparametric Distribution Free UCL Statistics
Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

Suggested UCL to Use

   90% Chebyshev(Mean, Sd) UCL    215    95% Chebyshev(Mean, Sd) UCL    244.6
 97.5% Chebyshev(Mean, Sd) UCL    285.7    99% Chebyshev(Mean, Sd) UCL    366.5
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Chromium

General Statistics

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
mmendations are based upon the results of the simulation studies summarized in Singh, Singh, and 

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.
For additional insight the user may want to consult a statistician.

95% Student's-t UCL    190.1

SD       2.11 Std. Error of Mean       0.70
Coefficient of Variation       0.40 Skewness    -0.085

Minimum       2.02 Mean       5.23
Maximum       8.29 Median       5.84

Total Number of Observations       9 Number of Distinct Observations       9
Number of Missing Observations       0

5% Lilliefors Critical Value       0.29 Data appear Normal at 5% Significance Level
Data appear Normal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.82 Data appear Normal at 5% Significance Level
Lilliefors Test Statistic       0.16 Lilliefors GOF Test

Normal GOF Test
Shapiro Wilk Test Statistic       0.95 Shapiro Wilk GOF Test

Note: Sample size is small (e.g., <10), if data are collected using ISM approach, you should use
guidance provided in ITRC Tech Reg Guide on ISM (ITRC, 2012) to compute statistics of interest.

For example, you may want to use Chebyshev UCL to estimate EPC (ITRC, 2012).
Chebyshev UCL can be computed using the Nonparametric and All UCL Options of ProUCL 5.0

Gamma GOF Test
A-D Test Statistic       0.31 Anderson-Darling Gamma GOF Test

5% A-D Critical Value       0.72d data appear Gamma Distributed at 5% Significan

   95% Modified-t UCL (Johnson-1978)       6.54

Assuming Normal Distribution
   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL       6.54    95% Adjusted-CLT UCL (Chen-1995)       6.37

Theta hat (MLE)       0.87 Theta star (bias corrected MLE)       1.28
nu hat (MLE)    107.8 nu star (bias corrected)      73.19

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics
k hat (MLE)       5.98 k star (bias corrected MLE)       4.06

K-S Test Statistic       0.21 Kolmogrov-Smirnoff Gamma GOF Test
5% K-S Critical Value       0.28d data appear Gamma Distributed at 5% Significan

Assuming Gamma Distribution
oximate Gamma UCL (use when n>=50))       7.03% Adjusted Gamma UCL (use when n<50)       7.5

Adjusted Level of Significance      0.023 Adjusted Chi Square Value      51.1

MLE Mean (bias corrected)       5.23 MLE Sd (bias corrected)       2.59
Approximate Chi Square Value (0.05)      54.49

Lognormal Statistics
Minimum of Logged Data       0.70 Mean of logged Data       1.57

5% Lilliefors Critical Value       0.29Data appear Lognormal at 5% Significance Level
Data appear Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.82Data appear Lognormal at 5% Significance Level
Lilliefors Test Statistic       0.21 Lilliefors Lognormal GOF Test

Lognormal GOF Test
Shapiro Wilk Test Statistic       0.92 Shapiro Wilk Lognormal GOF Test

   95% Chebyshev (MVUE) UCL       8.86  97.5% Chebyshev (MVUE) UCL      10.42
   99% Chebyshev (MVUE) UCL      13.46

Assuming Lognormal Distribution
   95% H-UCL       7.65    90% Chebyshev (MVUE) UCL       7.74

Maximum of Logged Data       2.11 SD of logged Data       0.46

   95% Hall's Bootstrap UCL       6.29    95% Percentile Bootstrap UCL       6.31
   95% BCA Bootstrap UCL       6.29

   95% CLT UCL       6.39    95% Jackknife UCL       6.54
   95% Standard Bootstrap UCL       6.33    95% Bootstrap-t UCL       6.53

Nonparametric Distribution Free UCL Statistics
Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

Suggested UCL to Use
95% Student's-t UCL       6.54

   90% Chebyshev(Mean, Sd) UCL       7.34    95% Chebyshev(Mean, Sd) UCL       8.30
 97.5% Chebyshev(Mean, Sd) UCL       9.63    99% Chebyshev(Mean, Sd) UCL      12.24
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tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
mmendations are based upon the results of the simulation studies summarized in Singh, Singh, and 

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.
For additional insight the user may want to consult a statistician.

Number of Missing Observations       0
Minimum       3.66 Mean       8.67

Copper

General Statistics
Total Number of Observations       9 Number of Distinct Observations       9

 highly negatively-skewed data, confidence limits (e.g., Chen, Johnson, Lognormal, and Gamma) ma
reliable.  Chen's and Johnson's methods provide adjustments for positvely skewed data sets.

Note: Sample size is small (e.g., <10), if data are collected using ISM approach, you should use
guidance provided in ITRC Tech Reg Guide on ISM (ITRC, 2012) to compute statistics of interest.

For example, you may want to use Chebyshev UCL to estimate EPC (ITRC, 2012).
Chebyshev UCL can be computed using the Nonparametric and All UCL Options of ProUCL 5.0

Coefficient of Variation       0.59 Skewness       1.39

Maximum      19.5 Median       6.56
SD       5.17 Std. Error of Mean       1.72

Data appear Normal at 5% Significance Level

Assuming Normal Distribution
   95% Normal UCL    95% UCLs (Adjusted for Skewness)

Lilliefors Test Statistic       0.28 Lilliefors GOF Test
5% Lilliefors Critical Value       0.29 Data appear Normal at 5% Significance Level

Normal GOF Test
Shapiro Wilk Test Statistic       0.84 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.82 Data appear Normal at 5% Significance Level

5% K-S Critical Value       0.28d data appear Gamma Distributed at 5% Significan
Detected data appear Gamma Distributed at 5% Significance Level

5% A-D Critical Value       0.72d data appear Gamma Distributed at 5% Significan
K-S Test Statistic       0.25 Kolmogrov-Smirnoff Gamma GOF Test

Gamma GOF Test
A-D Test Statistic       0.41 Anderson-Darling Gamma GOF Test

   95% Student's-t UCL      11.88    95% Adjusted-CLT UCL (Chen-1995)      12.37
   95% Modified-t UCL (Johnson-1978)      12.02

MLE Mean (bias corrected)       8.67 MLE Sd (bias corrected)       5.36
Approximate Chi Square Value (0.05)      32.39

Theta hat (MLE)       2.27 Theta star (bias corrected MLE)       3.31
nu hat (MLE)      68.72 nu star (bias corrected)      47.14

Gamma Statistics
k hat (MLE)       3.81 k star (bias corrected MLE)       2.61

5% Shapiro Wilk Critical Value       0.82Data appear Lognormal at 5% Significance Level
Lilliefors Test Statistic       0.21 Lilliefors Lognormal GOF Test

Lognormal GOF Test
Shapiro Wilk Test Statistic       0.94 Shapiro Wilk Lognormal GOF Test

Assuming Gamma Distribution
oximate Gamma UCL (use when n>=50))      12.63% Adjusted Gamma UCL (use when n<50)      13.71

Adjusted Level of Significance      0.023 Adjusted Chi Square Value      29.83

Assuming Lognormal Distribution
   95% H-UCL      13.53    90% Chebyshev (MVUE) UCL      13.29

Maximum of Logged Data       2.97 SD of logged Data       0.53

Lognormal Statistics
Minimum of Logged Data       1.29 Mean of logged Data       2.02

5% Lilliefors Critical Value       0.29Data appear Lognormal at 5% Significance Level
Data appear Lognormal at 5% Significance Level

   95% CLT UCL      11.51    95% Jackknife UCL      11.88
   95% Standard Bootstrap UCL      11.31    95% Bootstrap-t UCL      15.23

Nonparametric Distribution Free UCL Statistics
Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

   95% Chebyshev (MVUE) UCL      15.42  97.5% Chebyshev (MVUE) UCL      18.37
   99% Chebyshev (MVUE) UCL      24.17

Suggested UCL to Use
95% Student's-t UCL      11.88

   90% Chebyshev(Mean, Sd) UCL      13.85    95% Chebyshev(Mean, Sd) UCL      16.2
 97.5% Chebyshev(Mean, Sd) UCL      19.45    99% Chebyshev(Mean, Sd) UCL      25.85

   95% Hall's Bootstrap UCL      24.47    95% Percentile Bootstrap UCL      11.59
   95% BCA Bootstrap UCL      12.16
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Number of Detects       8 Number of Non-Detects       1
Number of Distinct Detects       8 Number of Distinct Non-Detects       1

HMX

General Statistics
Total Number of Observations       9 Number of Distinct Observations       9

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
mmendations are based upon the results of the simulation studies summarized in Singh, Singh, and 

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.
For additional insight the user may want to consult a statistician.

Median Detects      11.9 CV Detects       1.29
Skewness Detects       1.52 Kurtosis Detects       1.60

Variance Detects    695.2 Percent Non-Detects      11.11
Mean Detects      20.38 SD Detects      26.37

Minimum Detect       0.19 Minimum Non-Detect       0.5
Maximum Detect      74 Maximum Non-Detect       0.5

Normal GOF Test on Detects Only
Shapiro Wilk Test Statistic       0.79 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.81Detected Data Not Normal at 5% Significance Leve

Note: Sample size is small (e.g., <10), if data are collected using ISM approach, you should use
guidance provided in ITRC Tech Reg Guide on ISM (ITRC, 2012) to compute statistics of interest.

For example, you may want to use Chebyshev UCL to estimate EPC (ITRC, 2012).
Chebyshev UCL can be computed using the Nonparametric and All UCL Options of ProUCL 5.0

Mean of Logged Detects       1.71 SD of Logged Detects       2.18

SD      24.1    95% KM (BCA) UCL      32.34
95% KM (t) UCL      34.11 95% KM (Percentile Bootstrap) UCL      31.82

Detected Data appear Approximate Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs
Mean      18.15 Standard Error of Mean       8.58

Lilliefors Test Statistic       0.30 Lilliefors GOF Test
5% Lilliefors Critical Value       0.31etected Data appear Normal at 5% Significance Le

Gamma GOF Tests on Detected Observations Only
A-D Test Statistic       0.23 Anderson-Darling GOF Test

5% A-D Critical Value       0.76d data appear Gamma Distributed at 5% Significan

97.5% KM Chebyshev UCL      71.77 99% KM Chebyshev UCL    103.6

   95% KM (z) UCL      32.27    95% KM Bootstrap t UCL      63.01
90% KM Chebyshev UCL      43.91 95% KM Chebyshev UCL      55.57

Theta hat (MLE)      41.46 Theta star (bias corrected MLE)      52.18
nu hat (MLE)       7.86 nu star (bias corrected)       6.24

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only
k hat (MLE)       0.49 k star (bias corrected MLE)       0.39

K-S Test Statistic       0.14 Kolmogrov-Smirnoff GOF
5% K-S Critical Value       0.30d data appear Gamma Distributed at 5% Significan

Approximate Chi Square Value (10.21, α)       4.07 Adjusted Chi Square Value (10.21, β)       3.29
 Approximate KM-UCL (use when n>=50)      45.49mma Adjusted KM-UCL (use when n<50)      56.2

Gamma Kaplan-Meier (KM) Statistics
k hat (KM)       0.56 nu hat (KM)      10.21

MLE Mean (bias corrected)      20.38 MLE Sd (bias corrected)      32.61

Maximum      74 Median       8.6
SD      25.58 CV       1.41

ma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM e
Minimum      0.01 Mean      18.12

Gamma ROS Statistics using Imputed  Non-Detects
GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1
For such situations, GROS method tends to yield inflated values of UCLs and BTVs

Adjusted Level of Significance (β)      0.023
Approximate Chi Square Value (5.61, α)       1.44 Adjusted Chi Square Value (5.61, β)       1.04

nu hat (MLE)       6.41 nu star (bias corrected)       5.61
MLE Mean (bias corrected)      18.12 MLE Sd (bias corrected)      32.45

k hat (MLE)       0.35 k star (bias corrected MLE)       0.31
Theta hat (MLE)      50.82 Theta star (bias corrected MLE)      58.11

Lilliefors Test Statistic       0.20 Lilliefors GOF Test
5% Lilliefors Critical Value       0.31ected Data appear Lognormal at 5% Significance L

Lognormal GOF Test on Detected Observations Only
Shapiro Wilk Test Statistic       0.92 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.81ected Data appear Lognormal at 5% Significance L

mma Approximate UCL (use when n>=50)      70.37% Gamma Adjusted UCL (use when n<50)      97.05

Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects
Mean in Original Scale      18.15 Mean in Log Scale       1.40
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   95% BCA Bootstrap UCL      35.78    95% Bootstrap t UCL      62.08
   95% H-UCL (Log ROS)   7916

SD in Original Scale      25.55 SD in Log Scale       2.24
% t UCL (assumes normality of ROS data)      33.99    95% Percentile Bootstrap UCL      31.97

DL/2 Statistics
DL/2 Normal DL/2 Log-Transformed
Mean in Original Scale      18.14 Mean in Log Scale       1.37

KM SD (logged)       2.15    95% Critical H Value (KM-Log)       6.10
KM Standard Error of Mean (logged)       0.76

CLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distribute
KM Mean (logged)       1.38    95% H-UCL (KM -Log)   4192

Suggested UCL to Use
95% KM (t) UCL      34.11 95% KM (Percentile Bootstrap) UCL      31.82

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics
Detected Data appear Approximate Normal Distributed at 5% Significance Level

SD in Original Scale      25.56 SD in Log Scale       2.29
   95% t UCL (Assumes normality)      33.99    95% H-Stat UCL  10363

Number of Detects       6 Number of Non-Detects       3
Number of Distinct Detects       6 Number of Distinct Non-Detects       3

Mercury

General Statistics
Total Number of Observations       9 Number of Distinct Observations       9

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
Recommendations are based upon data size, data distribution, and skewness.

mmendations are based upon the results of the simulation studies summarized in Singh, Maichle, and 
ations results will not cover all Real World data sets; for additional insight the user may want to cons

Median Detects      0.015 CV Detects       0.48
Skewness Detects    -0.031 Kurtosis Detects     -2.187

Variance Detects 5.1486E Percent Non-Detects      33.33
Mean Detects      0.014 SD Detects     0.007

Minimum Detect     0.006 Minimum Non-Detect      0.014
Maximum Detect      0.023 Maximum Non-Detect       0.13

Normal GOF Test on Detects Only
Shapiro Wilk Test Statistic       0.90 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.78etected Data appear Normal at 5% Significance Le

Note: Sample size is small (e.g., <10), if data are collected using ISM approach, you should use
guidance provided in ITRC Tech Reg Guide on ISM (ITRC, 2012) to compute statistics of interest.

For example, you may want to use Chebyshev UCL to estimate EPC (ITRC, 2012).
Chebyshev UCL can be computed using the Nonparametric and All UCL Options of ProUCL 5.0

Mean of Logged Detects     -4.322 SD of Logged Detects       0.54

SD     0.006    95% KM (BCA) UCL      0.018
95% KM (t) UCL      0.019 95% KM (Percentile Bootstrap) UCL      0.018

Detected Data appear Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs
Mean      0.014 Standard Error of Mean     0.002

Lilliefors Test Statistic       0.22 Lilliefors GOF Test
5% Lilliefors Critical Value       0.36etected Data appear Normal at 5% Significance Le

Gamma GOF Tests on Detected Observations Only
A-D Test Statistic       0.41 Anderson-Darling GOF Test

5% A-D Critical Value       0.69d data appear Gamma Distributed at 5% Significan

97.5% KM Chebyshev UCL      0.031 99% KM Chebyshev UCL      0.041

   95% KM (z) UCL      0.018    95% KM Bootstrap t UCL      0.019
90% KM Chebyshev UCL      0.022 95% KM Chebyshev UCL      0.025

Theta hat (MLE)     0.003 Theta star (bias corrected MLE)     0.006
nu hat (MLE)      54.69 nu star (bias corrected)      28.68

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only
k hat (MLE)       4.55 k star (bias corrected MLE)       2.39

K-S Test Statistic       0.26 Kolmogrov-Smirnoff GOF
5% K-S Critical Value       0.33d data appear Gamma Distributed at 5% Significan

Approximate Chi Square Value (83.51, α)      63.45 Adjusted Chi Square Value (83.51, β)      59.78
 Approximate KM-UCL (use when n>=50)      0.018mma Adjusted KM-UCL (use when n<50)      0.019

Gamma Kaplan-Meier (KM) Statistics
k hat (KM)       4.64 nu hat (KM)      83.51

MLE Mean (bias corrected)      0.014 MLE Sd (bias corrected)     0.009

Gamma ROS Statistics using Imputed  Non-Detects
GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1
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Maximum      0.023 Median      0.013
SD     0.005 CV       0.42

ma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM e
Minimum     0.006 Mean      0.014

For such situations, GROS method tends to yield inflated values of UCLs and BTVs

Adjusted Level of Significance (β)      0.023
Approximate Chi Square Value (75.48, α)      56.47 Adjusted Chi Square Value (75.48, β)      53.02

nu hat (MLE)    111.2 nu star (bias corrected)      75.48
MLE Mean (bias corrected)      0.014 MLE Sd (bias corrected)     0.006

k hat (MLE)       6.17 k star (bias corrected MLE)       4.19
Theta hat (MLE)     0.002 Theta star (bias corrected MLE)     0.003

Lilliefors Test Statistic       0.24 Lilliefors GOF Test
5% Lilliefors Critical Value       0.36ected Data appear Lognormal at 5% Significance L

Lognormal GOF Test on Detected Observations Only
Shapiro Wilk Test Statistic       0.88 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.78ected Data appear Lognormal at 5% Significance L

mma Approximate UCL (use when n>=50)      0.018% Gamma Adjusted UCL (use when n<50)      0.019

   95% BCA Bootstrap UCL      0.017    95% Bootstrap t UCL      0.017
   95% H-UCL (Log ROS)      0.019

SD in Original Scale     0.006 SD in Log Scale       0.45
% t UCL (assumes normality of ROS data)      0.017    95% Percentile Bootstrap UCL      0.017

Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects
Mean in Original Scale      0.013 Mean in Log Scale     -4.383

DL/2 Statistics
DL/2 Normal DL/2 Log-Transformed
Mean in Original Scale      0.024 Mean in Log Scale     -4.042

KM SD (logged)       0.49    95% Critical H Value (KM-Log)       2.22
KM Standard Error of Mean (logged)       0.21

CLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distribute
KM Mean (logged)     -4.387    95% H-UCL (KM -Log)      0.020

Suggested UCL to Use
95% KM (t) UCL      0.019 95% KM (Percentile Bootstrap) UCL      0.018

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics
Detected Data appear Normal Distributed at 5% Significance Level

SD in Original Scale      0.022 SD in Log Scale       0.85
   95% t UCL (Assumes normality)      0.038    95% H-Stat UCL      0.061

Number of Detects       6 Number of Non-Detects       3
Number of Distinct Detects       6 Number of Distinct Non-Detects       3

Silver

General Statistics
Total Number of Observations       9 Number of Distinct Observations       9

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
Recommendations are based upon data size, data distribution, and skewness.

mmendations are based upon the results of the simulation studies summarized in Singh, Maichle, and 
ations results will not cover all Real World data sets; for additional insight the user may want to cons

Median Detects       0.22 CV Detects       0.27
Skewness Detects       0.83 Kurtosis Detects     -1.698

Variance Detects     0.004 Percent Non-Detects      33.33
Mean Detects       0.25 SD Detects      0.070

Minimum Detect       0.18 Minimum Non-Detect       0.57
Maximum Detect       0.35 Maximum Non-Detect       2.6

Normal GOF Test on Detects Only
Shapiro Wilk Test Statistic       0.82 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.78etected Data appear Normal at 5% Significance Le

Note: Sample size is small (e.g., <10), if data are collected using ISM approach, you should use
guidance provided in ITRC Tech Reg Guide on ISM (ITRC, 2012) to compute statistics of interest.

For example, you may want to use Chebyshev UCL to estimate EPC (ITRC, 2012).
Chebyshev UCL can be computed using the Nonparametric and All UCL Options of ProUCL 5.0

Mean of Logged Detects     -1.397 SD of Logged Detects       0.26

SD      0.064    95% KM (BCA) UCL       0.30
95% KM (t) UCL       0.30 95% KM (Percentile Bootstrap) UCL       0.30

Detected Data appear Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs
Mean       0.25 Standard Error of Mean      0.028

Lilliefors Test Statistic       0.29 Lilliefors GOF Test
5% Lilliefors Critical Value       0.36etected Data appear Normal at 5% Significance Le

97.5% KM Chebyshev UCL       0.43 99% KM Chebyshev UCL       0.54

   95% KM (z) UCL       0.30    95% KM Bootstrap t UCL       0.45
90% KM Chebyshev UCL       0.34 95% KM Chebyshev UCL       0.38
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Gamma GOF Tests on Detected Observations Only
A-D Test Statistic       0.59 Anderson-Darling GOF Test

5% A-D Critical Value       0.69d data appear Gamma Distributed at 5% Significan

Theta hat (MLE)      0.015 Theta star (bias corrected MLE)      0.03
nu hat (MLE)    201.3 nu star (bias corrected)    102

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only
k hat (MLE)      16.78 k star (bias corrected MLE)       8.5

K-S Test Statistic       0.29 Kolmogrov-Smirnoff GOF
5% K-S Critical Value       0.33d data appear Gamma Distributed at 5% Significan

pproximate Chi Square Value (281.12, α)    243.3 Adjusted Chi Square Value (281.12, β)    235.8
 Approximate KM-UCL (use when n>=50)       0.29mma Adjusted KM-UCL (use when n<50)       0.30

Gamma Kaplan-Meier (KM) Statistics
k hat (KM)      15.62 nu hat (KM)    281.1

MLE Mean (bias corrected)       0.25 MLE Sd (bias corrected)      0.087

Maximum       0.35 Median       0.25
SD      0.055 CV       0.22

ma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM e
Minimum       0.18 Mean       0.25

Gamma ROS Statistics using Imputed  Non-Detects
GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1
For such situations, GROS method tends to yield inflated values of UCLs and BTVs

Adjusted Level of Significance (β)      0.023
pproximate Chi Square Value (302.06, α)    262.8 Adjusted Chi Square Value (302.06, β)    255.1

nu hat (MLE)    451.1 nu star (bias corrected)    302.1
MLE Mean (bias corrected)       0.25 MLE Sd (bias corrected)      0.061

k hat (MLE)      25.06 k star (bias corrected MLE)      16.78
Theta hat (MLE)      0.010 Theta star (bias corrected MLE)      0.015

Lilliefors Test Statistic       0.26 Lilliefors GOF Test
5% Lilliefors Critical Value       0.36ected Data appear Lognormal at 5% Significance L

Lognormal GOF Test on Detected Observations Only
Shapiro Wilk Test Statistic       0.85 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.78ected Data appear Lognormal at 5% Significance L

mma Approximate UCL (use when n>=50)       0.29% Gamma Adjusted UCL (use when n<50)       0.3

   95% BCA Bootstrap UCL       0.29    95% Bootstrap t UCL       0.31
   95% H-UCL (Log ROS)       0.29

SD in Original Scale      0.056 SD in Log Scale       0.20
% t UCL (assumes normality of ROS data)       0.28    95% Percentile Bootstrap UCL       0.28

Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects
Mean in Original Scale       0.25 Mean in Log Scale     -1.397

DL/2 Statistics
DL/2 Normal DL/2 Log-Transformed
Mean in Original Scale       0.48 Mean in Log Scale     -1.02

KM SD (logged)       0.24    95% Critical H Value (KM-Log)       1.94
KM Standard Error of Mean (logged)       0.10

CLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distribute
KM Mean (logged)     -1.397    95% H-UCL (KM -Log)       0.30

Suggested UCL to Use
95% KM (t) UCL       0.30 95% KM (Percentile Bootstrap) UCL       0.30

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics
Detected Data appear Normal Distributed at 5% Significance Level

SD in Original Scale       0.44 SD in Log Scale       0.73
   95% t UCL (Assumes normality)       0.75    95% H-Stat UCL       0.95

Number of Detects       7 Number of Non-Detects       2
Number of Distinct Detects       7 Number of Distinct Non-Detects       2

Thallium

General Statistics
Total Number of Observations       9 Number of Distinct Observations       9

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
Recommendations are based upon data size, data distribution, and skewness.

mmendations are based upon the results of the simulation studies summarized in Singh, Maichle, and 
ations results will not cover all Real World data sets; for additional insight the user may want to cons

Median Detects       0.14 CV Detects       0.36

Variance Detects     0.004 Percent Non-Detects      22.22
Mean Detects       0.17 SD Detects      0.064

Minimum Detect       0.12 Minimum Non-Detect       2.4
Maximum Detect       0.28 Maximum Non-Detect       2.6
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Skewness Detects       0.95 Kurtosis Detects     -0.464

Normal GOF Test on Detects Only
Shapiro Wilk Test Statistic       0.85 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.80etected Data appear Normal at 5% Significance Le

Note: Sample size is small (e.g., <10), if data are collected using ISM approach, you should use
guidance provided in ITRC Tech Reg Guide on ISM (ITRC, 2012) to compute statistics of interest.

For example, you may want to use Chebyshev UCL to estimate EPC (ITRC, 2012).
Chebyshev UCL can be computed using the Nonparametric and All UCL Options of ProUCL 5.0

Mean of Logged Detects     -1.793 SD of Logged Detects       0.34

SD      0.059    95% KM (BCA) UCL       0.21
95% KM (t) UCL       0.22 95% KM (Percentile Bootstrap) UCL       0.21

Detected Data appear Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs
Mean       0.17 Standard Error of Mean      0.024

Lilliefors Test Statistic       0.27 Lilliefors GOF Test
5% Lilliefors Critical Value       0.33etected Data appear Normal at 5% Significance Le

Gamma GOF Tests on Detected Observations Only
A-D Test Statistic       0.49 Anderson-Darling GOF Test

5% A-D Critical Value       0.70d data appear Gamma Distributed at 5% Significan

97.5% KM Chebyshev UCL       0.32 99% KM Chebyshev UCL       0.41

   95% KM (z) UCL       0.21    95% KM Bootstrap t UCL       0.26
90% KM Chebyshev UCL       0.24 95% KM Chebyshev UCL       0.28

Theta hat (MLE)      0.018 Theta star (bias corrected MLE)      0.031
nu hat (MLE)    135.2 nu star (bias corrected)      78.6

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only
k hat (MLE)       9.65 k star (bias corrected MLE)       5.61

K-S Test Statistic       0.27 Kolmogrov-Smirnoff GOF
5% K-S Critical Value       0.31d data appear Gamma Distributed at 5% Significan

pproximate Chi Square Value (157.77, α)    129.7 Adjusted Chi Square Value (157.77, β)    124.4
 Approximate KM-UCL (use when n>=50)       0.21mma Adjusted KM-UCL (use when n<50)       0.22

Gamma Kaplan-Meier (KM) Statistics
k hat (KM)       8.76 nu hat (KM)    157.8

MLE Mean (bias corrected)       0.17 MLE Sd (bias corrected)      0.074

Maximum       0.28 Median       0.17
SD      0.055 CV       0.31

ma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM e
Minimum       0.12 Mean       0.17

Gamma ROS Statistics using Imputed  Non-Detects
GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1
For such situations, GROS method tends to yield inflated values of UCLs and BTVs

Adjusted Level of Significance (β)      0.023
pproximate Chi Square Value (149.59, α)    122.3 Adjusted Chi Square Value (149.59, β)    117.1

nu hat (MLE)    222.4 nu star (bias corrected)    149.6
MLE Mean (bias corrected)       0.17 MLE Sd (bias corrected)      0.060

k hat (MLE)      12.35 k star (bias corrected MLE)       8.31
Theta hat (MLE)      0.014 Theta star (bias corrected MLE)      0.021

Lilliefors Test Statistic       0.25 Lilliefors GOF Test
5% Lilliefors Critical Value       0.33ected Data appear Lognormal at 5% Significance L

Lognormal GOF Test on Detected Observations Only
Shapiro Wilk Test Statistic       0.87 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.80ected Data appear Lognormal at 5% Significance L

mma Approximate UCL (use when n>=50)       0.21% Gamma Adjusted UCL (use when n<50)       0.22

   95% BCA Bootstrap UCL       0.21    95% Bootstrap t UCL       0.22
   95% H-UCL (Log ROS)       0.21

SD in Original Scale      0.055 SD in Log Scale       0.29
% t UCL (assumes normality of ROS data)       0.20    95% Percentile Bootstrap UCL       0.20

Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects
Mean in Original Scale       0.17 Mean in Log Scale     -1.793

DL/2 Statistics
DL/2 Normal DL/2 Log-Transformed
Mean in Original Scale       0.41 Mean in Log Scale     -1.345

KM SD (logged)       0.31    95% Critical H Value (KM-Log)       2.03
KM Standard Error of Mean (logged)       0.13

CLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distribute
KM Mean (logged)     -1.793    95% H-UCL (KM -Log)       0.22

DL/2 is not a recommended method, provided for comparisons and historical reasons

SD in Original Scale       0.47 SD in Log Scale       0.93
   95% t UCL (Assumes normality)       0.71    95% H-Stat UCL       1.13
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tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
Recommendations are based upon data size, data distribution, and skewness.

mmendations are based upon the results of the simulation studies summarized in Singh, Maichle, and 
ations results will not cover all Real World data sets; for additional insight the user may want to cons

Suggested UCL to Use
95% KM (t) UCL       0.22 95% KM (Percentile Bootstrap) UCL       0.21

Nonparametric Distribution Free UCL Statistics
Detected Data appear Normal Distributed at 5% Significance Level
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Suggested UCL to Use
95% Student's-t UCL    159.7

   95% BCA Bootstrap UCL    155.8
   90% Chebyshev(Mean, Sd) UCL    184.8    95% Chebyshev(Mean, Sd) UCL    212.8

 97.5% Chebyshev(Mean, Sd) UCL    251.7    99% Chebyshev(Mean, Sd) UCL    328

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
mmendations are based upon the results of the simulation studies summarized in Singh, Singh, and 

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

Nonparametric Distribution Free UCLs

   95% Chebyshev (MVUE) UCL    246.8  97.5% Chebyshev (MVUE) UCL    298.5
   99% Chebyshev (MVUE) UCL

   95% CLT UCL    156.9    95% Jackknife UCL    159.7
   95% Standard Bootstrap UCL    156.2    95% Bootstrap-t UCL    163.9

   95% Hall's Bootstrap UCL    158.3    95% Percentile Bootstrap UCL    156

Lognormal Statistics
Minimum of Logged Data       3.27 Mean of logged Data       4.59

   400.2

Assuming Lognormal Distribution
   95% H-UCL    219.3    90% Chebyshev (MVUE) UCL    209.5

Nonparametric Distribution Free UCL Statistics
Data appear to follow a Discernible Distribution at 5% Significance Level

Lilliefors Lognormal GOF Test

Lognormal GOF Test
Shapiro Wilk Test Statistic       0.91 Shapiro Wilk Lognormal GOF Test

5% Lilliefors Critical Value       0.24Data appear Lognormal at 5% Significance Level
Data appear Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.86Data appear Lognormal at 5% Significance Level
Lilliefors Test Statistic       0.16

Maximum of Logged Data       5.51 SD of logged Data       0.74

nu hat (MLE)      64.17 nu star (bias corrected)      50.69
MLE Mean (bias corrected)    123 MLE Sd (bias corrected)      88.09

Approximate Chi Square Value (0.05)      35.34

Assuming Gamma Distribution
oximate Gamma UCL (use when n>=50))    176.4% Adjusted Gamma UCL (use when n<50)    186

Adjusted Level of Significance      0.030 Adjusted Chi Square Value      33.52

5% A-D Critical Value       0.74d data appear Gamma Distributed at 5% Significan
K-S Test Statistic       0.14 Kolmogrov-Smirnoff Gamma GOF Test

Gamma Statistics
k hat (MLE)       2.46 k star (bias corrected MLE)       1.95

5% K-S Critical Value       0.23d data appear Gamma Distributed at 5% Significan
Detected data appear Gamma Distributed at 5% Significance Level

Theta hat (MLE)      49.84 Theta star (bias corrected MLE)      63.09

Lilliefors Test Statistic       0.18 Lilliefors GOF Test
5% Lilliefors Critical Value       0.24 Data appear Normal at 5% Significance Level

   95% Modified-t UCL (Johnson-1978)    160.1

Data appear Normal at 5% Significance Level

Assuming Normal Distribution
   95% Normal UCL    95% UCLs (Adjusted for Skewness)

Gamma GOF Test
A-D Test Statistic       0.33 Anderson-Darling Gamma GOF Test

   95% Student's-t UCL    159.7    95% Adjusted-CLT UCL (Chen-1995)    159.1

Coefficient of Variation       0.60 Skewness       0.35

Maximum    248 Median    110
SD

Normal GOF Test
Shapiro Wilk Test Statistic       0.93 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.86 Data appear Normal at 5% Significance Level

   123

General Statistics
Total Number of Observations      13 Number of Distinct Observations      12

     74.27 Std. Error of Mean      20.6

Number of Missing Observations       0
Minimum      26.3 Mean

95%

UCL Statistics for Data Sets with Non-Detects

User Selected Options
e/Time of Computation   2/5/2015 10:20:04 AM

 f Bootstrap Operations   2000

Barium

From File   ProUCLinput_11-006(d)_0-5.xls
Full Precision   OFF

Confidence Coefficient   
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KM SD (logged)       0.27    95% Critical H Value (KM-Log)       1.88
KM Standard Error of Mean (logged)       0.13

% t UCL (assumes normality of ROS data)       0.24    95% Percentile Bootstrap UCL       0.24
   95% BCA Bootstrap UCL       0.24    95% Bootstrap t UCL       0.24

   95% H-UCL (Log ROS)       0.24

CLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distribute
KM Mean (logged)     -1.498    95% H-UCL (KM -Log)       0.26

Lilliefors Test Statistic       0.25 Lilliefors GOF Test
5% Lilliefors Critical Value       0.39ected Data appear Lognormal at 5% Significance L

Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects
Mean in Original Scale       0.22 Mean in Log Scale     -1.498

SD in Original Scale      0.038 SD in Log Scale       0.17

mma Approximate UCL (use when n>=50)       0.25% Gamma Adjusted UCL (use when n<50)       0.25

Adjusted Level of Significance (β)      0.030
pproximate Chi Square Value (739.00, α)

Lognormal GOF Test on Detected Observations Only
Shapiro Wilk Test Statistic       0.80 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.76ected Data appear Lognormal at 5% Significance L

SD      0.038 CV       0.16

     0.043

k hat (MLE)      36.88 k star (bias corrected MLE)      28.42
Theta hat (MLE)     0.006 Theta star (bias corrected MLE)     0.008

   676.9 Adjusted Chi Square Value (739.00, β)    668.5

nu hat (MLE)    959 nu star (bias corrected)    739
MLE Mean (bias corrected)       0.23 MLE Sd (bias corrected)

 Approximate KM-UCL (use when n>=50)       0.26mma Adjusted KM-UCL (use when n<50)       0.26

ma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM e
Minimum       0.16 Mean       0.23

Gamma ROS Statistics using Imputed  Non-Detects
GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1
For such situations, GROS method tends to yield inflated values of UCLs and BTVs

Maximum       0.29 Median       0.22

nu hat (MLE)    143.1 nu star (bias corrected)      58.58

Gamma Kaplan-Meier (KM) Statistics
k hat (KM)      15.13 nu hat (KM)    393.5

MLE Mean (bias corrected)       0.23 MLE Sd (bias corrected)      0.095

pproximate Chi Square Value (393.48, α)    348.5 Adjusted Chi Square Value (393.48, β)    342.5

K-S Test Statistic       0.27 Kolmogrov-Smirnoff GOF
5% K-S Critical Value       0.35d data appear Gamma Distributed at 5% Significan

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only
k hat (MLE)      14.31 k star (bias corrected MLE)       5.85

Theta hat (MLE)      0.016 Theta star (bias corrected MLE)      0.039

97.5% KM Chebyshev UCL       0.41 99% KM Chebyshev UCL       0.52

   95% KM (z) UCL       0.28    95% KM Bootstrap t UCL       0.29
90% KM Chebyshev UCL

Gamma GOF Tests on Detected Observations Only
A-D Test Statistic       0.56 Anderson-Darling GOF Test

5% A-D Critical Value       0.67d data appear Gamma Distributed at 5% Significan

Lilliefors Test Statistic       0.24 Lilliefors GOF Test
5% Lilliefors Critical Value       0.39etected Data appear Normal at 5% Significance Le

      0.28

Detected Data appear Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs
Mean       0.23 Standard Error of Mean      0.029

      0.32 95% KM Chebyshev UCL       0.36

SD      0.059    95% KM (BCA) UCL       0.27
95% KM (t) UCL       0.28 95% KM (Percentile Bootstrap) UCL

Mean of Logged Detects     -1.498 SD of Logged Detects       0.30

Median Detects       0.24 CV Detects       0.28
Skewness Detects

Normal GOF Test on Detects Only
Shapiro Wilk Test Statistic       0.82 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.76etected Data appear Normal at 5% Significance Le

Number of Distinct Detects       5 Number of Distinct Non-Detects       8

     0.066

Minimum Detect       0.16 Minimum Non-Detect       0.50
Maximum Detect       0.29 Maximum Non-Detect       0.70

    -0.21 Kurtosis Detects     -3.033

Variance Detects     0.004 Percent Non-Detects      61.54
Mean Detects       0.23 SD Detects

For additional insight the user may want to consult a statistician.

Cadmium

General Statistics
Total Number of Observations      13 Number of Distinct Observations      13

Number of Detects       5 Number of Non-Detects       8
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Nonparametric Distribution Free UCLs

   95% Chebyshev (MVUE) UCL       9.07  97.5% Chebyshev (MVUE) UCL      10.47
   99% Chebyshev (MVUE) UCL

   95% CLT UCL       6.79    95% Jackknife UCL       6.88
   95% Standard Bootstrap UCL       6.77    95% Bootstrap-t UCL       6.84

   95% Hall's Bootstrap UCL       6.71    95% Percentile Bootstrap UCL       6.74

Lognormal Statistics
Minimum of Logged Data       0.70 Mean of logged Data       1.67

     13.2

Assuming Lognormal Distribution
   95% H-UCL       7.68    90% Chebyshev (MVUE) UCL       8.07

Nonparametric Distribution Free UCL Statistics
Data appear to follow a Discernible Distribution at 5% Significance Level

Lilliefors Lognormal GOF Test

Lognormal GOF Test
Shapiro Wilk Test Statistic       0.90 Shapiro Wilk Lognormal GOF Test

5% Lilliefors Critical Value       0.24Data appear Lognormal at 5% Significance Level
Data appear Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.86Data appear Lognormal at 5% Significance Level
Lilliefors Test Statistic       0.19

Maximum of Logged Data       2.18 SD of logged Data       0.44

nu hat (MLE)    165.1 nu star (bias corrected)    128.3
MLE Mean (bias corrected)       5.80 MLE Sd (bias corrected)       2.61

Approximate Chi Square Value (0.05)    103.2

Assuming Gamma Distribution
oximate Gamma UCL (use when n>=50))       7.21% Adjusted Gamma UCL (use when n<50)       7.45

Adjusted Level of Significance      0.030 Adjusted Chi Square Value      99.95

K-S Test Statistic       0.17 Kolmogrov-Smirnoff Gamma GOF Test
5% K-S Critical Value       0.23d data appear Gamma Distributed at 5% Significan

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics
k hat (MLE)       6.35 k star (bias corrected MLE)       4.93

Theta hat (MLE)       0.91 Theta star (bias corrected MLE)       1.17

   95% Modified-t UCL (Johnson-1978)       6.87

Assuming Normal Distribution
   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL       6.88

Gamma GOF Test
A-D Test Statistic       0.46 Anderson-Darling Gamma GOF Test

5% A-D Critical Value       0.73d data appear Gamma Distributed at 5% Significan

Normal GOF Test
Shapiro Wilk Test Statistic       0.94 Shapiro Wilk GOF Test

SD       2.18 Std. Error of Mean       0.60
Coefficient of Variation

5% Shapiro Wilk Critical Value       0.86 Data appear Normal at 5% Significance Level
Lilliefors Test Statistic       0.15 Lilliefors GOF Test

   95% Adjusted-CLT UCL (Chen-1995)       6.74

5% Lilliefors Critical Value       0.24 Data appear Normal at 5% Significance Level
Data appear Normal at 5% Significance Level

General Statistics

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
Recommendations are based upon data size, data distribution, and skewness.

mmendations are based upon the results of the simulation studies summarized in Singh, Maichle, and 
ations results will not cover all Real World data sets; for additional insight the user may want to cons

      5.95

Total Number of Observations      13 Number of Distinct Observations      13
Number of Missing Observations       0

      0.37 Skewness     -0.279

Minimum       2.02 Mean       5.80
Maximum       8.92 Median

   95% t UCL (Assumes normality)       0.30    95% H-Stat UCL       0.31

Suggested UCL to Use
95% KM (t) UCL       0.28 95% KM (Percentile Bootstrap) UCL       0.28

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics
Detected Data appear Normal Distributed at 5% Significance Level

Chromium

DL/2 Statistics
DL/2 Normal DL/2 Log-Transformed
Mean in Original Scale       0.27 Mean in Log Scale     -1.319

SD in Original Scale      0.057 SD in Log Scale       0.24
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   95% BCA Bootstrap UCL      10.7
   90% Chebyshev(Mean, Sd) UCL      12.14    95% Chebyshev(Mean, Sd) UCL      14.1

 97.5% Chebyshev(Mean, Sd) UCL      16.82    99% Chebyshev(Mean, Sd) UCL      22.17

Nonparametric Distribution Free UCLs

   95% Chebyshev (MVUE) UCL      13.84  97.5% Chebyshev (MVUE) UCL      16.48
   99% Chebyshev (MVUE) UCL

   95% CLT UCL      10.18    95% Jackknife UCL      10.38
   95% Standard Bootstrap UCL      10.09    95% Bootstrap-t UCL      11.22

   95% Hall's Bootstrap UCL      10.53    95% Percentile Bootstrap UCL      10.09

Lognormal Statistics
Minimum of Logged Data       1.08 Mean of logged Data       1.86

     21.66

Assuming Lognormal Distribution
   95% H-UCL      11.89    90% Chebyshev (MVUE) UCL      11.94

Nonparametric Distribution Free UCL Statistics
Data appear to follow a Discernible Distribution at 5% Significance Level

Lilliefors Lognormal GOF Test

Lognormal GOF Test
Shapiro Wilk Test Statistic       0.92 Shapiro Wilk Lognormal GOF Test

5% Lilliefors Critical Value       0.24Data appear Lognormal at 5% Significance Level
Data appear Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.86Data appear Lognormal at 5% Significance Level
Lilliefors Test Statistic       0.13

Maximum of Logged Data       2.97 SD of logged Data       0.62

MLE Mean (bias corrected)       7.80 MLE Sd (bias corrected)       5.23
Approximate Chi Square Value (0.05)      41.26

Assuming Gamma Distribution
roximate Gamma UCL (use when n>=50)      10.92% Adjusted Gamma UCL (use when n<50)      11.47

Adjusted Level of Significance      0.030 Adjusted Chi Square Value      39.29

k hat (MLE)       2.82 k star (bias corrected MLE)       2.22

5% K-S Critical Value       0.23d data appear Gamma Distributed at 5% Significan
Detected data appear Gamma Distributed at 5% Significance Level

Theta hat (MLE)       2.76 Theta star (bias corrected MLE)       3.51
nu hat (MLE)      73.32 nu star (bias corrected)      57.73

Gamma GOF Test
A-D Test Statistic       0.48 Anderson-Darling Gamma GOF Test

   95% Student's-t UCL      10.38    95% Adjusted-CLT UCL (Chen-1995)      10.69

5% A-D Critical Value       0.74d data appear Gamma Distributed at 5% Significan
K-S Test Statistic       0.17 Kolmogrov-Smirnoff Gamma GOF Test

Gamma Statistics

Normal GOF Test
Shapiro Wilk Test Statistic       0.84 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.86 Data Not Normal at 5% Significance Level
Lilliefors Test Statistic       0.24 Lilliefors GOF Test

5% Lilliefors Critical Value       0.24 Data Not Normal at 5% Significance Level

   95% Modified-t UCL (Johnson-1978)      10.46

Data Not Normal at 5% Significance Level

Assuming Normal Distribution
   95% Normal UCL    95% UCLs (Adjusted for Skewness)

      5.20 Std. Error of Mean       1.44

Number of Missing Observations       0
Minimum       2.96 Mean

Coefficient of Variation       0.66 Skewness       1.18

Maximum      19.5 Median       6.28
SD

 highly negatively-skewed data, confidence limits (e.g., Chen, Johnson, Lognormal, and Gamma) ma
reliable.  Chen's and Johnson's methods provide adjustments for positvely skewed data sets.

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
mmendations are based upon the results of the simulation studies summarized in Singh, Singh, and 

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.
For additional insight the user may want to consult a statistician.

      7.80

Copper

General Statistics
Total Number of Observations      13 Number of Distinct Observations      13

   95% BCA Bootstrap UCL       6.69
   90% Chebyshev(Mean, Sd) UCL       7.61    95% Chebyshev(Mean, Sd) UCL       8.44

 97.5% Chebyshev(Mean, Sd) UCL       9.58    99% Chebyshev(Mean, Sd) UCL      11.82

Suggested UCL to Use
95% Student's-t UCL       6.88
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% t UCL (assumes normality of ROS data)       1.15    95% Percentile Bootstrap UCL       1.15
   95% BCA Bootstrap UCL       1.51    95% Bootstrap t UCL       4.28

Lilliefors Test Statistic       0.20 Lilliefors GOF Test
5% Lilliefors Critical Value       0.39ected Data appear Lognormal at 5% Significance L

Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects
Mean in Original Scale       0.55 Mean in Log Scale     -1.585

SD in Original Scale       1.09 SD in Log Scale       1.27

mma Approximate UCL (use when n>=50)       1.74% Gamma Adjusted UCL (use when n<50)       2.17

Adjusted Level of Significance (β)      0.027
Approximate Chi Square Value (6.53, α)

Lognormal GOF Test on Detected Observations Only
Shapiro Wilk Test Statistic       0.96 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.76ected Data appear Lognormal at 5% Significance L

SD       1.11 CV       2.18

      0.94

k hat (MLE)       0.32 k star (bias corrected MLE)       0.29
Theta hat (MLE)       1.57 Theta star (bias corrected MLE)       1.72

      1.91 Adjusted Chi Square Value (6.53, β)       1.53

nu hat (MLE)       7.14 nu star (bias corrected)       6.52
MLE Mean (bias corrected)       0.51 MLE Sd (bias corrected)

 Approximate KM-UCL (use when n>=50)       1.91mma Adjusted KM-UCL (use when n<50)       2.38

ma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM e
Minimum      0.01 Mean       0.51

Gamma ROS Statistics using Imputed  Non-Detects
GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1
For such situations, GROS method tends to yield inflated values of UCLs and BTVs

Maximum       3.78 Median      0.01

nu hat (MLE)       8.79 nu star (bias corrected)       4.85

Gamma Kaplan-Meier (KM) Statistics
k hat (KM)       0.30 nu hat (KM)       6.67

MLE Mean (bias corrected)       1.11 MLE Sd (bias corrected)       1.60

Approximate Chi Square Value (6.68, α)       1.99 Adjusted Chi Square Value (6.68, β)       1.60

K-S Test Statistic       0.26 Kolmogrov-Smirnoff GOF
5% K-S Critical Value       0.36d data appear Gamma Distributed at 5% Significan

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only
k hat (MLE)       0.88 k star (bias corrected MLE)       0.48

Theta hat (MLE)       1.26 Theta star (bias corrected MLE)       2.29

97.5% KM Chebyshev UCL       2.76 99% KM Chebyshev UCL       4.06

   95% KM (z) UCL       1.14    95% KM Bootstrap t UCL       3.67
90% KM Chebyshev UCL

Gamma GOF Tests on Detected Observations Only
A-D Test Statistic       0.40 Anderson-Darling GOF Test

5% A-D Critical Value       0.69d data appear Gamma Distributed at 5% Significan

Lilliefors Test Statistic       0.35 Lilliefors GOF Test
5% Lilliefors Critical Value       0.39etected Data appear Normal at 5% Significance Le

      1.21

Detected Data appear Approximate Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs
Mean       0.57 Standard Error of Mean       0.35

      1.62 95% KM Chebyshev UCL       2.10

SD       1.04    95% KM (BCA) UCL       1.26
95% KM (t) UCL       1.20 95% KM (Percentile Bootstrap) UCL

Mean of Logged Detects     -0.557 SD of Logged Detects       1.27

Median Detects       0.40 CV Detects       1.36
Skewness Detects

Normal GOF Test on Detects Only
Shapiro Wilk Test Statistic       0.71 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.76Detected Data Not Normal at 5% Significance Leve

Number of Distinct Detects       5 Number of Distinct Non-Detects       6

      1.51

Minimum Detect       0.12 Minimum Non-Detect       0.23
Maximum Detect       3.78 Maximum Non-Detect       0.34

      2.05 Kurtosis Detects       4.28

Variance Detects       2.29 Percent Non-Detects      54.55
Mean Detects       1.11 SD Detects

For additional insight the user may want to consult a statistician.

Suggested UCL to Use
95% Adjusted Gamma UCL      11.47

Cyanide (Total)

General Statistics
Total Number of Observations      11 Number of Distinct Observations      11

Number of Detects       5 Number of Non-Detects       6

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
mmendations are based upon the results of the simulation studies summarized in Singh, Singh, and 

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.
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   95% Chebyshev (MVUE) UCL       3.15  97.5% Chebyshev (MVUE) UCL       3.70
   99% Chebyshev (MVUE) UCL

Lognormal Statistics
Minimum of Logged Data    -0.015 Mean of logged Data       0.51

      4.79

Assuming Lognormal Distribution
   95% H-UCL       2.7    90% Chebyshev (MVUE) UCL       2.75

Nonparametric Distribution Free UCL Statistics

Lilliefors Lognormal GOF Test

Lognormal GOF Test
Shapiro Wilk Test Statistic       0.90 Shapiro Wilk Lognormal GOF Test

5% Lilliefors Critical Value       0.26Data appear Lognormal at 5% Significance Level
Data appear Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.85Data appear Lognormal at 5% Significance Level
Lilliefors Test Statistic       0.16

Maximum of Logged Data       1.55 SD of logged Data       0.50

nu hat (MLE)      88.87 nu star (bias corrected)      65.97
MLE Mean (bias corrected)       1.90 MLE Sd (bias corrected)       1.1

Approximate Chi Square Value (0.05)      48.28

Assuming Gamma Distribution
oximate Gamma UCL (use when n>=50))       2.60% Adjusted Gamma UCL (use when n<50)       2.74

Adjusted Level of Significance      0.027 Adjusted Chi Square Value      45.82

K-S Test Statistic       0.16 Kolmogrov-Smirnoff Gamma GOF Test
5% K-S Critical Value       0.25d data appear Gamma Distributed at 5% Significan

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics
k hat (MLE)       4.04 k star (bias corrected MLE)       2.99

Theta hat (MLE)       0.47 Theta star (bias corrected MLE)       0.63

   95% Modified-t UCL (Johnson-1978)       2.56

Assuming Normal Distribution
   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL       2.53

Gamma GOF Test
A-D Test Statistic       0.51 Anderson-Darling Gamma GOF Test

5% A-D Critical Value       0.73d data appear Gamma Distributed at 5% Significan

Normal GOF Test
Shapiro Wilk Test Statistic       0.79 Shapiro Wilk GOF Test

SD       1.14 Std. Error of Mean       0.34
Coefficient of Variation

5% Shapiro Wilk Critical Value       0.85 Data Not Normal at 5% Significance Level
Lilliefors Test Statistic       0.22 Lilliefors GOF Test

   95% Adjusted-CLT UCL (Chen-1995)       2.66

5% Lilliefors Critical Value       0.26 Data appear Normal at 5% Significance Level
Data appear Approximate Normal at 5% Significance Level

General Statistics

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
Recommendations are based upon data size, data distribution, and skewness.

mmendations are based upon the results of the simulation studies summarized in Singh, Maichle, and 
ations results will not cover all Real World data sets; for additional insight the user may want to cons

      1.63

Total Number of Observations      11 Number of Distinct Observations      11
Number of Missing Observations       0

      0.6 Skewness       1.77

Minimum       0.98 Mean       1.90
Maximum       4.72 Median

   95% t UCL (Assumes normality)       1.17    95% H-Stat UCL       1.44

Suggested UCL to Use
95% KM (t) UCL       1.20 95% KM (Percentile Bootstrap) UCL       1.21

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics
Detected Data appear Approximate Normal Distributed at 5% Significance Level

Fluoride

KM SD (logged)       1.09    95% Critical H Value (KM-Log)       3.17
KM Standard Error of Mean (logged)       0.36

DL/2 Statistics
DL/2 Normal DL/2 Log-Transformed
Mean in Original Scale       0.58 Mean in Log Scale     -1.31

SD in Original Scale       1.08 SD in Log Scale       1.08

   95% H-UCL (Log ROS)       1.91

CLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distribute
KM Mean (logged)     -1.405    95% H-UCL (KM -Log)       1.32
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mma Approximate UCL (use when n>=50)      44.53% Gamma Adjusted UCL (use when n<50)      54.12

Adjusted Level of Significance (β)      0.030
Approximate Chi Square Value (6.38, α)

Lognormal GOF Test on Detected Observations Only
Shapiro Wilk Test Statistic       0.94 Shapiro Wilk GOF Test

SD      22.48 CV       1.75

     25.88

k hat (MLE)       0.25 k star (bias corrected MLE)       0.24
Theta hat (MLE)      50.82 Theta star (bias corrected MLE)      52.26

      1.83 Adjusted Chi Square Value (6.38, β)       1.51

nu hat (MLE)       6.55 nu star (bias corrected)       6.37
MLE Mean (bias corrected)      12.82 MLE Sd (bias corrected)

 Approximate KM-UCL (use when n>=50)      34.15mma Adjusted KM-UCL (use when n<50)      39.67

ma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM e
Minimum      0.01 Mean      12.82

Gamma ROS Statistics using Imputed  Non-Detects
GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1
For such situations, GROS method tends to yield inflated values of UCLs and BTVs

Maximum      74 Median       1.65

nu hat (MLE)       9.12 nu star (bias corrected)       7.41

Gamma Kaplan-Meier (KM) Statistics
k hat (KM)       0.35 nu hat (KM)       9.32

MLE Mean (bias corrected)      18.51 MLE Sd (bias corrected)      28.83

Approximate Chi Square Value (9.32, α)       3.52 Adjusted Chi Square Value (9.32, β)       3.03

K-S Test Statistic       0.11 Kolmogrov-Smirnoff GOF
5% K-S Critical Value       0.29d data appear Gamma Distributed at 5% Significan

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only
k hat (MLE)       0.50 k star (bias corrected MLE)       0.41

Theta hat (MLE)      36.5 Theta star (bias corrected MLE)      44.9

97.5% KM Chebyshev UCL      52.49 99% KM Chebyshev UCL      75.98

   95% KM (z) UCL      23.33    95% KM Bootstrap t UCL      46.68
90% KM Chebyshev UCL

Gamma GOF Tests on Detected Observations Only
A-D Test Statistic       0.18 Anderson-Darling GOF Test

5% A-D Critical Value       0.77d data appear Gamma Distributed at 5% Significan

Lilliefors Test Statistic       0.30 Lilliefors GOF Test
5% Lilliefors Critical Value       0.29Detected Data Not Normal at 5% Significance Leve

     24.3

Detected Data Not Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs
Mean      12.9 Standard Error of Mean       6.34

     31.92 95% KM Chebyshev UCL      40.54

SD      21.55 95% KM (BCA) UCL      24.49
   95% KM (t) UCL      24.2    95% KM (Percentile Bootstrap) UCL

Mean of Logged Detects       1.66 SD of Logged Detects       2.05

Median Detects       8.6 CV Detects       1.36
Skewness Detects

Normal GOF Test on Detects Only
Shapiro Wilk Test Statistic       0.76 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.82Detected Data Not Normal at 5% Significance Leve

Number of Distinct Detects       9 Number of Distinct Non-Detects       1

     25.29

Minimum Detect       0.19 Minimum Non-Detect       0.5
Maximum Detect      74 Maximum Non-Detect       0.5

      1.69 Kurtosis Detects       2.24

Variance Detects    639.8 Percent Non-Detects      30.77
Mean Detects      18.51 SD Detects

For additional insight the user may want to consult a statistician.

Suggested UCL to Use
95% Student's-t UCL       2.53

HMX

General Statistics
Total Number of Observations      13 Number of Distinct Observations      10

Number of Detects       9 Number of Non-Detects       4

   95% BCA Bootstrap UCL       2.57
   90% Chebyshev(Mean, Sd) UCL       2.93    95% Chebyshev(Mean, Sd) UCL       3.40

 97.5% Chebyshev(Mean, Sd) UCL       4.05    99% Chebyshev(Mean, Sd) UCL       5.33

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
mmendations are based upon the results of the simulation studies summarized in Singh, Singh, and 

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

Nonparametric Distribution Free UCLs
   95% CLT UCL       2.47    95% Jackknife UCL       2.53

   95% Standard Bootstrap UCL       2.45    95% Bootstrap-t UCL       3.25
   95% Hall's Bootstrap UCL       5.4    95% Percentile Bootstrap UCL       2.5

Data appear to follow a Discernible Distribution at 5% Significance Level
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 Approximate KM-UCL (use when n>=50)      0.032mma Adjusted KM-UCL (use when n<50)      0.035

nu hat (MLE)      23.61 nu star (bias corrected)      16.09

Gamma Kaplan-Meier (KM) Statistics
k hat (KM)       0.79 nu hat (KM)      20.65

MLE Mean (bias corrected)      0.021 MLE Sd (bias corrected)      0.021

Approximate Chi Square Value (20.65, α)      11.33 Adjusted Chi Square Value (20.65, β)      10.36

K-S Test Statistic       0.22 Kolmogrov-Smirnoff GOF
5% K-S Critical Value       0.29d data appear Gamma Distributed at 5% Significan

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only
k hat (MLE)       1.47 k star (bias corrected MLE)       1.00

Theta hat (MLE)      0.014 Theta star (bias corrected MLE)      0.021

97.5% KM Chebyshev UCL      0.058 99% KM Chebyshev UCL      0.082

   95% KM (z) UCL      0.028    95% KM Bootstrap t UCL      0.048
90% KM Chebyshev UCL

Gamma GOF Tests on Detected Observations Only
A-D Test Statistic       0.52 Anderson-Darling GOF Test

5% A-D Critical Value       0.72d data appear Gamma Distributed at 5% Significan

Lilliefors Test Statistic       0.33 Lilliefors GOF Test
5% Lilliefors Critical Value       0.31Detected Data Not Normal at 5% Significance Leve

     0.028

Detected Data Not Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs
Mean      0.017 Standard Error of Mean     0.006

     0.037 95% KM Chebyshev UCL      0.046

SD      0.020    95% KM (BCA) UCL      0.030
95% KM (t) UCL      0.029 95% KM (Percentile Bootstrap) UCL

Mean of Logged Detects     -4.207 SD of Logged Detects       0.86

Median Detects      0.015 CV Detects       1.10
Skewness Detects

Normal GOF Test on Detects Only
Shapiro Wilk Test Statistic       0.67 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.81Detected Data Not Normal at 5% Significance Leve

Number of Distinct Detects       8 Number of Distinct Non-Detects       5

     0.024

Minimum Detect     0.005 Minimum Non-Detect      0.012
Maximum Detect      0.078 Maximum Non-Detect       0.13

      2.38 Kurtosis Detects       6.10

Variance Detects 5.7458E Percent Non-Detects      38.46
Mean Detects      0.021 SD Detects

ations results will not cover all Real World data sets; for additional insight the user may want to cons

95% Adjusted Gamma KM-UCL      39.67

Mercury

General Statistics
Total Number of Observations      13 Number of Distinct Observations      13

Number of Detects       8 Number of Non-Detects       5

   95% t UCL (Assumes normality)      23.98    95% H-Stat UCL    745.6

Suggested UCL to Use
95% KM (BCA) UCL      24.49 95% GROS Adjusted Gamma UCL      54.12

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics
Detected Data appear Gamma Distributed at 5% Significance Level

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
Recommendations are based upon data size, data distribution, and skewness.

mmendations are based upon the results of the simulation studies summarized in Singh, Maichle, and 

KM SD (logged)       2.12    95% Critical H Value (KM-Log)       5.07
KM Standard Error of Mean (logged)       0.63

DL/2 Statistics
DL/2 Normal DL/2 Log-Transformed
Mean in Original Scale      12.89 Mean in Log Scale       0.72

SD in Original Scale      22.44 SD in Log Scale       2.22

% t UCL (assumes normality of ROS data)      24.01    95% Percentile Bootstrap UCL      23.28
   95% BCA Bootstrap UCL      26.77    95% Bootstrap t UCL      47.42

   95% H-UCL (Log ROS)    965.9

CLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distribute
KM Mean (logged)       0.75    95% H-UCL (KM -Log)    450

Lilliefors Test Statistic       0.14 Lilliefors GOF Test
5% Lilliefors Critical Value       0.29ected Data appear Lognormal at 5% Significance L

Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects
Mean in Original Scale      12.94 Mean in Log Scale       0.75

SD in Original Scale      22.41 SD in Log Scale       2.27

5% Shapiro Wilk Critical Value       0.82ected Data appear Lognormal at 5% Significance L
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97.5% KM Chebyshev UCL       9.41 99% KM Chebyshev UCL      13.32

   95% KM (z) UCL       4.55    95% KM Bootstrap t UCL       8.06
90% KM Chebyshev UCL

Lilliefors Test Statistic       0.30 Lilliefors GOF Test
5% Lilliefors Critical Value       0.36etected Data appear Normal at 5% Significance Le

      4.65

Detected Data appear Approximate Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs
Mean       2.82 Standard Error of Mean       1.05

      5.98 95% KM Chebyshev UCL       7.41

SD       3.19    95% KM (BCA) UCL       4.82
95% KM (t) UCL       4.73 95% KM (Percentile Bootstrap) UCL

Mean of Logged Detects       1.11 SD of Logged Detects       0.83

Median Detects       2.83 CV Detects       0.98
Skewness Detects

Normal GOF Test on Detects Only
Shapiro Wilk Test Statistic       0.75 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.78Detected Data Not Normal at 5% Significance Leve

Number of Distinct Detects       6 Number of Distinct Non-Detects       5

      4.15

Minimum Detect       1.29 Minimum Non-Detect       1.06
Maximum Detect      12.3 Maximum Non-Detect       1.87

      1.98 Kurtosis Detects       4.14

Variance Detects      17.23 Percent Non-Detects      45.45
Mean Detects       4.22 SD Detects

ations results will not cover all Real World data sets; for additional insight the user may want to cons

95% Adjusted Gamma KM-UCL      0.035

Nitrate

General Statistics
Total Number of Observations      11 Number of Distinct Observations      11

Number of Detects       6 Number of Non-Detects       5

   95% t UCL (Assumes normality)      0.037    95% H-Stat UCL      0.053

Suggested UCL to Use
95% KM (Percentile Bootstrap) UCL      0.028 95% GROS Adjusted Gamma UCL      0.028

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics
Detected Data appear Gamma Distributed at 5% Significance Level

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
Recommendations are based upon data size, data distribution, and skewness.

mmendations are based upon the results of the simulation studies summarized in Singh, Maichle, and 

KM SD (logged)       0.76    95% Critical H Value (KM-Log)       2.47
KM Standard Error of Mean (logged)       0.25

DL/2 Statistics
DL/2 Normal DL/2 Log-Transformed
Mean in Original Scale      0.024 Mean in Log Scale     -4.166

SD in Original Scale      0.025 SD in Log Scale       0.96

% t UCL (assumes normality of ROS data)      0.026    95% Percentile Bootstrap UCL      0.026
   95% BCA Bootstrap UCL      0.031    95% Bootstrap t UCL      0.045

   95% H-UCL (Log ROS)      0.026

CLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distribute
KM Mean (logged)     -4.39    95% H-UCL (KM -Log)      0.028

Lilliefors Test Statistic       0.16 Lilliefors GOF Test
5% Lilliefors Critical Value       0.31ected Data appear Lognormal at 5% Significance L

Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects
Mean in Original Scale      0.017 Mean in Log Scale     -4.386

SD in Original Scale      0.019 SD in Log Scale       0.71

mma Approximate UCL (use when n>=50)      0.026% Gamma Adjusted UCL (use when n<50)      0.028

Adjusted Level of Significance (β)      0.030
Approximate Chi Square Value (39.53, α)

Lognormal GOF Test on Detected Observations Only
Shapiro Wilk Test Statistic       0.91 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.81ected Data appear Lognormal at 5% Significance L

SD      0.019 CV       1.08

     0.014

k hat (MLE)       1.91 k star (bias corrected MLE)       1.52
Theta hat (MLE)     0.009 Theta star (bias corrected MLE)      0.011

     26.13 Adjusted Chi Square Value (39.53, β)      24.58

nu hat (MLE)      49.66 nu star (bias corrected)      39.53
MLE Mean (bias corrected)      0.017 MLE Sd (bias corrected)

ma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM e
Minimum     0.005 Mean      0.017

Gamma ROS Statistics using Imputed  Non-Detects
GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1
For such situations, GROS method tends to yield inflated values of UCLs and BTVs

Maximum      0.078 Median      0.012
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      0.40 Kurtosis Detects      0.043

Variance Detects     0.004 Percent Non-Detects      30.77
Mean Detects       0.23 SD Detects

Median Detects       0.23 CV Detects       0.29
Skewness Detects

Silver

General Statistics
Total Number of Observations      13 Number of Distinct Observations      13

Number of Detects       9 Number of Non-Detects       4
Number of Distinct Detects       9 Number of Distinct Non-Detects       4

     0.069

Minimum Detect       0.13 Minimum Non-Detect       0.53
Maximum Detect       0.35 Maximum Non-Detect       2.6

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics
Detected Data appear Approximate Normal Distributed at 5% Significance Level

SD in Original Scale       3.46 SD in Log Scale       0.98
   95% t UCL (Assumes normality)

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
Recommendations are based upon data size, data distribution, and skewness.

mmendations are based upon the results of the simulation studies summarized in Singh, Maichle, and 
ations results will not cover all Real World data sets; for additional insight the user may want to cons

Suggested UCL to Use
95% KM (t) UCL       4.73 95% KM (Percentile Bootstrap) UCL       4.65

      0.44

KM SD (logged)       0.75    95% Critical H Value (KM-Log)       2.55
KM Standard Error of Mean (logged)       0.25

      4.51    95% H-Stat UCL       6.43

DL/2 Statistics
DL/2 Normal DL/2 Log-Transformed
Mean in Original Scale       2.62 Mean in Log Scale

% t UCL (assumes normality of ROS data)       4.46    95% Percentile Bootstrap UCL       4.46
   95% BCA Bootstrap UCL       5.43    95% Bootstrap t UCL       7.64

   95% H-UCL (Log ROS)       8.24

CLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distribute
KM Mean (logged)       0.66    95% H-UCL (KM -Log)       4.75

Lilliefors Test Statistic       0.18 Lilliefors GOF Test
5% Lilliefors Critical Value       0.36ected Data appear Lognormal at 5% Significance L

Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects
Mean in Original Scale       2.53 Mean in Log Scale       0.29

SD in Original Scale       3.51 SD in Log Scale       1.13

mma Approximate UCL (use when n>=50)       8.32% Gamma Adjusted UCL (use when n<50)      10.49

Adjusted Level of Significance (β)      0.027
Approximate Chi Square Value (6.10, α)

Lognormal GOF Test on Detected Observations Only
Shapiro Wilk Test Statistic       0.93 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.78ected Data appear Lognormal at 5% Significance L

SD       3.66 CV       1.59

      4.38

k hat (MLE)       0.29 k star (bias corrected MLE)       0.27
Theta hat (MLE)       7.74 Theta star (bias corrected MLE)       8.32

      1.69 Adjusted Chi Square Value (6.10, β)       1.34

nu hat (MLE)       6.55 nu star (bias corrected)       6.09
MLE Mean (bias corrected)       2.30 MLE Sd (bias corrected)

 Approximate KM-UCL (use when n>=50)       5.50mma Adjusted KM-UCL (use when n<50)       6.18

ma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM e
Minimum      0.01 Mean       2.30

Gamma ROS Statistics using Imputed  Non-Detects
GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1
For such situations, GROS method tends to yield inflated values of UCLs and BTVs

Maximum      12.3 Median       1.29

nu hat (MLE)      20.46 nu star (bias corrected)      11.57

Gamma Kaplan-Meier (KM) Statistics
k hat (KM)       0.78 nu hat (KM)      17.15

MLE Mean (bias corrected)       4.22 MLE Sd (bias corrected)       4.29

Approximate Chi Square Value (17.15, α)       8.78 Adjusted Chi Square Value (17.15, β)       7.82

K-S Test Statistic       0.21 Kolmogrov-Smirnoff GOF
5% K-S Critical Value       0.33d data appear Gamma Distributed at 5% Significan

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only
k hat (MLE)       1.70 k star (bias corrected MLE)       0.96

Theta hat (MLE)       2.47 Theta star (bias corrected MLE)       4.37

Gamma GOF Tests on Detected Observations Only
A-D Test Statistic       0.40 Anderson-Darling GOF Test

5% A-D Critical Value       0.70d data appear Gamma Distributed at 5% Significan
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DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics
Detected Data appear Normal Distributed at 5% Significance Level

SD in Original Scale       0.38 SD in Log Scale       0.67
   95% t UCL (Assumes normality)

Suggested UCL to Use
95% KM (t) UCL       0.28 95% KM (Percentile Bootstrap) UCL       0.27

CLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distribute
KM Mean (logged)     -1.468    95% H-UCL (KM -Log)       0.28

    -1.179

KM SD (logged)       0.28    95% Critical H Value (KM-Log)       1.89
KM Standard Error of Mean (logged)      0.1

      0.59    95% H-Stat UCL       0.60

DL/2 Statistics
DL/2 Normal DL/2 Log-Transformed
Mean in Original Scale       0.40 Mean in Log Scale

SD in Original Scale      0.056 SD in Log Scale       0.24
% t UCL (assumes normality of ROS data)       0.26    95% Percentile Bootstrap UCL       0.26

   95% BCA Bootstrap UCL       0.26    95% Bootstrap t UCL       0.27
   95% H-UCL (Log ROS)       0.27

Lognormal GOF Test on Detected Observations Only
Shapiro Wilk Test Statistic       0.95 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.82ected Data appear Lognormal at 5% Significance L
Lilliefors Test Statistic       0.15 Lilliefors GOF Test

5% Lilliefors Critical Value       0.29ected Data appear Lognormal at 5% Significance L
Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects
Mean in Original Scale       0.23 Mean in Log Scale     -1.468

   333.2 Adjusted Chi Square Value (377.16, β)    327.3

nu hat (MLE)    488.6 nu star (bias corrected)    377.2
MLE Mean (bias corrected)       0.23 MLE Sd (bias corrected)

mma Approximate UCL (use when n>=50)       0.26% Gamma Adjusted UCL (use when n<50)       0.27

Adjusted Level of Significance (β)      0.030
pproximate Chi Square Value (377.16, α)

Maximum       0.35 Median       0.23
SD      0.056 CV       0.23

     0.062

k hat (MLE)      18.79 k star (bias corrected MLE)      14.51
Theta hat (MLE)      0.012 Theta star (bias corrected MLE)      0.016

pproximate Chi Square Value (347.37, α)    305.2 Adjusted Chi Square Value (347.37, β)    299.5
 Approximate KM-UCL (use when n>=50)       0.27mma Adjusted KM-UCL (use when n<50)       0.27

ma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM e
Minimum       0.13 Mean       0.23

Gamma ROS Statistics using Imputed  Non-Detects
GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1
For such situations, GROS method tends to yield inflated values of UCLs and BTVs

Theta hat (MLE)      0.018 Theta star (bias corrected MLE)      0.027
nu hat (MLE)    235.4 nu star (bias corrected)    158.3

Gamma Kaplan-Meier (KM) Statistics
k hat (KM)      13.36 nu hat (KM)    347.4

MLE Mean (bias corrected)       0.23 MLE Sd (bias corrected)      0.080

Gamma GOF Tests on Detected Observations Only
A-D Test Statistic       0.28 Anderson-Darling GOF Test

5% A-D Critical Value       0.72d data appear Gamma Distributed at 5% Significan
K-S Test Statistic       0.14 Kolmogrov-Smirnoff GOF

5% K-S Critical Value       0.27d data appear Gamma Distributed at 5% Significan
Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only
k hat (MLE)      13.08 k star (bias corrected MLE)       8.79

      0.30 95% KM Chebyshev UCL       0.34

SD      0.065    95% KM (BCA) UCL       0.27
95% KM (t) UCL       0.28 95% KM (Percentile Bootstrap) UCL

97.5% KM Chebyshev UCL       0.38 99% KM Chebyshev UCL       0.47

   95% KM (z) UCL       0.27    95% KM Bootstrap t UCL       0.29
90% KM Chebyshev UCL

Normal GOF Test on Detects Only
Shapiro Wilk Test Statistic       0.94 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.82etected Data appear Normal at 5% Significance Le
Lilliefors Test Statistic       0.18 Lilliefors GOF Test

5% Lilliefors Critical Value       0.29etected Data appear Normal at 5% Significance Le

      0.27

Detected Data appear Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs
Mean       0.23 Standard Error of Mean      0.023

Mean of Logged Detects     -1.468 SD of Logged Detects       0.3
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CLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distribute

SD in Original Scale       9.85 SD in Log Scale       1.66
% t UCL (assumes normality of ROS data)       9.51    95% Percentile Bootstrap UCL       9.86

   95% BCA Bootstrap UCL      12.91    95% Bootstrap t UCL      41.72
   95% H-UCL (Log ROS)      36.98

Lognormal GOF Test on Detected Observations Only
Shapiro Wilk Test Statistic       0.93 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.76ected Data appear Lognormal at 5% Significance L
Lilliefors Test Statistic       0.19 Lilliefors GOF Test

5% Lilliefors Critical Value       0.39ected Data appear Lognormal at 5% Significance L
Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects
Mean in Original Scale       4.13 Mean in Log Scale    -0.080

      1.21 Adjusted Chi Square Value (5.14, β)       0.93

nu hat (MLE)       5.23 nu star (bias corrected)       5.13
MLE Mean (bias corrected)       3.95 MLE Sd (bias corrected)

mma Approximate UCL (use when n>=50)      16.68% Gamma Adjusted UCL (use when n<50)      21.66

Adjusted Level of Significance (β)      0.027
Approximate Chi Square Value (5.14, α)

Maximum      33.6 Median       0.37
SD       9.93 CV       2.51

      8.17

k hat (MLE)       0.23 k star (bias corrected MLE)       0.23
Theta hat (MLE)      16.61 Theta star (bias corrected MLE)      16.91

Approximate Chi Square Value (4.05, α)       0.74 Adjusted Chi Square Value (4.05, β)       0.54
 Approximate KM-UCL (use when n>=50)      22.08mma Adjusted KM-UCL (use when n<50)      30.01

ma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM e
Minimum      0.01 Mean       3.95

Gamma ROS Statistics using Imputed  Non-Detects
GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1
For such situations, GROS method tends to yield inflated values of UCLs and BTVs

Theta hat (MLE)      16.17 Theta star (bias corrected MLE)      24.55
nu hat (MLE)       5.15 nu star (bias corrected)       3.39

Gamma Kaplan-Meier (KM) Statistics
k hat (KM)       0.18 nu hat (KM)       4.05

MLE Mean (bias corrected)       8.33 MLE Sd (bias corrected)      14.31

Gamma GOF Tests on Detected Observations Only
A-D Test Statistic       0.43 Anderson-Darling GOF Test

5% A-D Critical Value       0.71d data appear Gamma Distributed at 5% Significan
K-S Test Statistic       0.28 Kolmogrov-Smirnoff GOF

5% K-S Critical Value       0.37d data appear Gamma Distributed at 5% Significan
Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only
k hat (MLE)       0.51 k star (bias corrected MLE)       0.34

     13.58 95% KM Chebyshev UCL      17.89

SD       9.42    95% KM (BCA) UCL      10.07
95% KM (t) UCL       9.80 95% KM (Percentile Bootstrap) UCL

97.5% KM Chebyshev UCL      23.89 99% KM Chebyshev UCL      35.66

   95% KM (z) UCL       9.27    95% KM Bootstrap t UCL      34.01
90% KM Chebyshev UCL

Normal GOF Test on Detects Only
Shapiro Wilk Test Statistic       0.65 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.76Detected Data Not Normal at 5% Significance Leve
Lilliefors Test Statistic       0.41 Lilliefors GOF Test

5% Lilliefors Critical Value       0.39Detected Data Not Normal at 5% Significance Leve

      9.79

Detected Data Not Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs
Mean       4.04 Standard Error of Mean       3.17

      2.16 Kurtosis Detects       4.74

Variance Detects    202.1 Percent Non-Detects      54.55
Mean Detects       8.33 SD Detects

Mean of Logged Detects       0.89 SD of Logged Detects       1.79

Median Detects       2.98 CV Detects       1.70
Skewness Detects

TATB

General Statistics
Total Number of Observations      11 Number of Distinct Observations       6

Number of Detects       5 Number of Non-Detects       6
Number of Distinct Detects       5 Number of Distinct Non-Detects       1

     14.21

Minimum Detect       0.37 Minimum Non-Detect       1
Maximum Detect      33.6 Maximum Non-Detect       1

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
Recommendations are based upon data size, data distribution, and skewness.

mmendations are based upon the results of the simulation studies summarized in Singh, Maichle, and 
ations results will not cover all Real World data sets; for additional insight the user may want to cons
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nu hat (MLE)    189 nu star (bias corrected)    146.7
MLE Mean (bias corrected)       0.16 MLE Sd (bias corrected)

Adjusted Level of Significance (β)      0.030

Maximum       0.31 Median       0.14
SD      0.070 CV       0.41

     0.071

k hat (MLE)       7.27 k star (bias corrected MLE)       5.64
Theta hat (MLE)      0.023 Theta star (bias corrected MLE)      0.03

pproximate Chi Square Value (138.59, α)    112.4 Adjusted Chi Square Value (138.59, β)    109
 Approximate KM-UCL (use when n>=50)       0.21mma Adjusted KM-UCL (use when n<50)       0.21

ma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM e
Minimum      0.084 Mean       0.16

Gamma ROS Statistics using Imputed  Non-Detects
GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1
For such situations, GROS method tends to yield inflated values of UCLs and BTVs

Theta hat (MLE)      0.029 Theta star (bias corrected MLE)      0.042
nu hat (MLE)    116.7 nu star (bias corrected)      83.02

Gamma Kaplan-Meier (KM) Statistics
k hat (KM)       5.33 nu hat (KM)    138.6

MLE Mean (bias corrected)       0.17 MLE Sd (bias corrected)      0.085

Gamma GOF Tests on Detected Observations Only
A-D Test Statistic       0.47 Anderson-Darling GOF Test

5% A-D Critical Value       0.72d data appear Gamma Distributed at 5% Significan
K-S Test Statistic       0.24 Kolmogrov-Smirnoff GOF

5% K-S Critical Value       0.26d data appear Gamma Distributed at 5% Significan
Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only
k hat (MLE)       5.83 k star (bias corrected MLE)       4.15

      0.24 95% KM Chebyshev UCL       0.27

SD      0.073    95% KM (BCA) UCL       0.21
95% KM (t) UCL       0.21 95% KM (Percentile Bootstrap) UCL

97.5% KM Chebyshev UCL       0.31 99% KM Chebyshev UCL       0.40

   95% KM (z) UCL       0.20    95% KM Bootstrap t UCL       0.22
90% KM Chebyshev UCL

Normal GOF Test on Detects Only
Shapiro Wilk Test Statistic       0.87 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.84etected Data appear Normal at 5% Significance Le
Lilliefors Test Statistic       0.26 Lilliefors GOF Test

5% Lilliefors Critical Value       0.28etected Data appear Normal at 5% Significance Le

      0.20

Detected Data appear Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs
Mean       0.17 Standard Error of Mean      0.023

      0.87 Kurtosis Detects     -0.582

Variance Detects     0.006 Percent Non-Detects      23.08
Mean Detects       0.17 SD Detects

Mean of Logged Detects     -1.834 SD of Logged Detects       0.43

Median Detects       0.13 CV Detects       0.45
Skewness Detects

Number of Detects      10 Number of Non-Detects       3
Number of Distinct Detects      10 Number of Distinct Non-Detects       3

     0.079

Minimum Detect      0.084 Minimum Non-Detect       0.22
Maximum Detect       0.31 Maximum Non-Detect       2.6

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
Recommendations are based upon data size, data distribution, and skewness.

mmendations are based upon the results of the simulation studies summarized in Singh, Maichle, and 
ations results will not cover all Real World data sets; for additional insight the user may want to cons

95% Adjusted Gamma KM-UCL      30.01

Thallium

General Statistics
Total Number of Observations      13 Number of Distinct Observations      13

Mean in Original Scale       4.06 Mean in Log Scale      0.028
SD in Original Scale       9.87 SD in Log Scale       1.40

   95% t UCL (Assumes normality)       9.45    95% H-Stat UCL      15.15

Suggested UCL to Use
95% KM (t) UCL       9.80 95% GROS Adjusted Gamma UCL      21.66

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics
Detected Data appear Gamma Distributed at 5% Significance Level

KM Mean (logged)    -0.019    95% H-UCL (KM -Log)      12.99
KM SD (logged)       1.37    95% Critical H Value (KM-Log)       3.76

KM Standard Error of Mean (logged)       0.47

DL/2 Statistics
DL/2 Normal DL/2 Log-Transformed
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Approximate Chi Square Value (0.05)      49.83

Assuming Gamma Distribution
oximate Gamma UCL (use when n>=50))       2.15% Adjusted Gamma UCL (use when n<50)       2.27

Adjusted Level of Significance      0.027 Adjusted Chi Square Value      47.33

Lognormal GOF Test
Shapiro Wilk Test Statistic       0.96 Shapiro Wilk Lognormal GOF Test

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics
k hat (MLE)       4.15 k star (bias corrected MLE)       3.08

Theta hat (MLE)       0.38 Theta star (bias corrected MLE)       0.51
nu hat (MLE)      91.36 nu star (bias corrected)      67.77

MLE Mean (bias corrected)       1.58 MLE Sd (bias corrected)       0.90

Assuming Normal Distribution
   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL       2.08

Gamma GOF Test
A-D Test Statistic       0.31 Anderson-Darling Gamma GOF Test

5% A-D Critical Value       0.73d data appear Gamma Distributed at 5% Significan
K-S Test Statistic       0.14 Kolmogrov-Smirnoff Gamma GOF Test

5% K-S Critical Value       0.25d data appear Gamma Distributed at 5% Significan

5% Shapiro Wilk Critical Value       0.85 Data Not Normal at 5% Significance Level
Lilliefors Test Statistic       0.20 Lilliefors GOF Test

   95% Adjusted-CLT UCL (Chen-1995)       2.20

5% Lilliefors Critical Value       0.26 Data appear Normal at 5% Significance Level
Data appear Approximate Normal at 5% Significance Level

   95% Modified-t UCL (Johnson-1978)       2.11

      0.58 Skewness       1.86

Minimum       0.68 Mean       1.58
Maximum       3.97 Median

Normal GOF Test
Shapiro Wilk Test Statistic       0.81 Shapiro Wilk GOF Test

SD       0.92 Std. Error of Mean       0.27
Coefficient of Variation

Uranium-234

General Statistics

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
Recommendations are based upon data size, data distribution, and skewness.

mmendations are based upon the results of the simulation studies summarized in Singh, Maichle, and 
ations results will not cover all Real World data sets; for additional insight the user may want to cons

      1.38

Total Number of Observations      11 Number of Distinct Observations      11
Number of Missing Observations       0

Mean in Original Scale       0.33 Mean in Log Scale     -1.545
SD in Original Scale       0.41 SD in Log Scale       0.87

   95% t UCL (Assumes normality)       0.53    95% H-Stat UCL       0.61

Suggested UCL to Use
95% KM (t) UCL       0.21 95% KM (Percentile Bootstrap) UCL       0.20

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics
Detected Data appear Normal Distributed at 5% Significance Level

CLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distribute
KM Mean (logged)     -1.855    95% H-UCL (KM -Log)       0.21

KM SD (logged)       0.40    95% Critical H Value (KM-Log)       2.01
KM Standard Error of Mean (logged)       0.13

DL/2 Statistics
DL/2 Normal DL/2 Log-Transformed

SD in Original Scale      0.070 SD in Log Scale       0.38
% t UCL (assumes normality of ROS data)       0.20    95% Percentile Bootstrap UCL       0.19

   95% BCA Bootstrap UCL       0.20    95% Bootstrap t UCL       0.22
   95% H-UCL (Log ROS)       0.21

Lognormal GOF Test on Detected Observations Only
Shapiro Wilk Test Statistic       0.93 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.84ected Data appear Lognormal at 5% Significance L
Lilliefors Test Statistic       0.21 Lilliefors GOF Test

5% Lilliefors Critical Value       0.28ected Data appear Lognormal at 5% Significance L
Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects
Mean in Original Scale       0.16 Mean in Log Scale     -1.853

   119.7 Adjusted Chi Square Value (146.75, β)    116.3
mma Approximate UCL (use when n>=50)       0.20% Gamma Adjusted UCL (use when n<50)       0.21
pproximate Chi Square Value (146.75, α)
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Lognormal Statistics
Minimum of Logged Data     -0.257 Mean of logged Data       0.41

Lilliefors Lognormal GOF Test

Lognormal GOF Test
Shapiro Wilk Test Statistic       0.92 Shapiro Wilk Lognormal GOF Test

5% Lilliefors Critical Value       0.26Data appear Lognormal at 5% Significance Level
Data appear Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.85Data appear Lognormal at 5% Significance Level
Lilliefors Test Statistic       0.18

nu hat (MLE)    104.1 nu star (bias corrected)      77.06
MLE Mean (bias corrected)       1.69 MLE Sd (bias corrected)       0.90

Approximate Chi Square Value (0.05)      57.84

Assuming Gamma Distribution
oximate Gamma UCL (use when n>=50))       2.25% Adjusted Gamma UCL (use when n<50)       2.36

Adjusted Level of Significance      0.027 Adjusted Chi Square Value      55.13

K-S Test Statistic       0.16 Kolmogrov-Smirnoff Gamma GOF Test
5% K-S Critical Value       0.25d data appear Gamma Distributed at 5% Significan

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics
k hat (MLE)       4.73 k star (bias corrected MLE)       3.50

Theta hat (MLE)       0.35 Theta star (bias corrected MLE)       0.48

   95% Modified-t UCL (Johnson-1978)       2.19

Assuming Normal Distribution
   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL       2.17

Gamma GOF Test
A-D Test Statistic       0.41 Anderson-Darling Gamma GOF Test

5% A-D Critical Value       0.73d data appear Gamma Distributed at 5% Significan

Normal GOF Test
Shapiro Wilk Test Statistic       0.84 Shapiro Wilk GOF Test

SD       0.87 Std. Error of Mean       0.26
Coefficient of Variation

5% Shapiro Wilk Critical Value       0.85 Data Not Normal at 5% Significance Level
Lilliefors Test Statistic       0.20 Lilliefors GOF Test

   95% Adjusted-CLT UCL (Chen-1995)       2.25

5% Lilliefors Critical Value       0.26 Data appear Normal at 5% Significance Level
Data appear Approximate Normal at 5% Significance Level

      1.62

Total Number of Observations      11 Number of Distinct Observations      11
Number of Missing Observations       0

      0.51 Skewness       1.50

Minimum       0.77 Mean       1.69
Maximum       3.86 Median

 97.5% Chebyshev(Mean, Sd) UCL       3.31    99% Chebyshev(Mean, Sd) UCL       4.34

Suggested UCL to Use
95% Student's-t UCL       2.08

Uranium-238

General Statistics

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
mmendations are based upon the results of the simulation studies summarized in Singh, Singh, and 

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.
For additional insight the user may want to consult a statistician.

   95% CLT UCL       2.04    95% Jackknife UCL       2.08
   95% Standard Bootstrap UCL       2.01    95% Bootstrap-t UCL       2.43

   95% Hall's Bootstrap UCL       4.13    95% Percentile Bootstrap UCL       2.04
   95% BCA Bootstrap UCL       2.21

   90% Chebyshev(Mean, Sd) UCL       2.41    95% Chebyshev(Mean, Sd) UCL       2.79

      4.01

Assuming Lognormal Distribution
   95% H-UCL       2.26    90% Chebyshev (MVUE) UCL       2.30

Nonparametric Distribution Free UCL Statistics
Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

   95% Chebyshev (MVUE) UCL       2.64  97.5% Chebyshev (MVUE) UCL       3.10
   99% Chebyshev (MVUE) UCL

5% Lilliefors Critical Value       0.26Data appear Lognormal at 5% Significance Level
Data appear Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.85Data appear Lognormal at 5% Significance Level
Lilliefors Test Statistic       0.12

Maximum of Logged Data       1.37 SD of logged Data       0.50

Lognormal Statistics
Minimum of Logged Data     -0.384 Mean of logged Data       0.33

Lilliefors Lognormal GOF Test
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tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
mmendations are based upon the results of the simulation studies summarized in Singh, Singh, and 

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.
For additional insight the user may want to consult a statistician.

   95% BCA Bootstrap UCL       2.19
   90% Chebyshev(Mean, Sd) UCL       2.48    95% Chebyshev(Mean, Sd) UCL       2.84

 97.5% Chebyshev(Mean, Sd) UCL       3.33    99% Chebyshev(Mean, Sd) UCL       4.31

Suggested UCL to Use
95% Student's-t UCL       2.17

Nonparametric Distribution Free UCLs

   95% Chebyshev (MVUE) UCL       2.79  97.5% Chebyshev (MVUE) UCL       3.27
   99% Chebyshev (MVUE) UCL

   95% CLT UCL       2.12    95% Jackknife UCL       2.17
   95% Standard Bootstrap UCL       2.10    95% Bootstrap-t UCL       2.36

   95% Hall's Bootstrap UCL       4.21    95% Percentile Bootstrap UCL       2.13

      4.21

Assuming Lognormal Distribution
   95% H-UCL       2.38    90% Chebyshev (MVUE) UCL       2.45

Nonparametric Distribution Free UCL Statistics
Data appear to follow a Discernible Distribution at 5% Significance Level

Maximum of Logged Data       1.35 SD of logged Data       0.48
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Suggested UCL to Use
95% Student's-t UCL    128.9

   95% BCA Bootstrap UCL    131.2
   90% Chebyshev(Mean, Sd) UCL    151.2    95% Chebyshev(Mean, Sd) UCL    175.4

 97.5% Chebyshev(Mean, Sd) UCL    208.8    99% Chebyshev(Mean, Sd) UCL    274.6

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
mmendations are based upon the results of the simulation studies summarized in Singh, Singh, and 

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

Nonparametric Distribution Free UCLs

   95% Chebyshev (MVUE) UCL    198.8  97.5% Chebyshev (MVUE) UCL    241.1
   99% Chebyshev (MVUE) UCL

   95% CLT UCL    127.2    95% Jackknife UCL    128.9
   95% Standard Bootstrap UCL    126.2    95% Bootstrap-t UCL    133.5

   95% Hall's Bootstrap UCL    129.7    95% Percentile Bootstrap UCL    127.7

Lognormal Statistics
Minimum of Logged Data       2.68 Mean of logged Data       4.26

   324.4

Assuming Lognormal Distribution
   95% H-UCL    173.7    90% Chebyshev (MVUE) UCL    168.2

Nonparametric Distribution Free UCL Statistics
Data appear to follow a Discernible Distribution at 5% Significance Level

Lilliefors Lognormal GOF Test

Lognormal GOF Test
Shapiro Wilk Test Statistic       0.94 Shapiro Wilk Lognormal GOF Test

5% Lilliefors Critical Value       0.20Data appear Lognormal at 5% Significance Level
Data appear Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.89Data appear Lognormal at 5% Significance Level
Lilliefors Test Statistic       0.14

Maximum of Logged Data       5.51 SD of logged Data       0.86

nu hat (MLE)      61.31 nu star (bias corrected)      52.43
MLE Mean (bias corrected)      97.99 MLE Sd (bias corrected)      81.2

Approximate Chi Square Value (0.05)      36.8

Assuming Gamma Distribution
oximate Gamma UCL (use when n>=50))    139.6% Adjusted Gamma UCL (use when n<50)    144.6

Adjusted Level of Significance      0.035 Adjusted Chi Square Value      35.54

5% A-D Critical Value       0.75d data appear Gamma Distributed at 5% Significan
K-S Test Statistic       0.16 Kolmogrov-Smirnoff Gamma GOF Test

Gamma Statistics
k hat (MLE)       1.70 k star (bias corrected MLE)       1.45

5% K-S Critical Value       0.20d data appear Gamma Distributed at 5% Significan
Detected data appear Gamma Distributed at 5% Significance Level

Theta hat (MLE)      57.54 Theta star (bias corrected MLE)      67.29

Lilliefors Test Statistic       0.17 Lilliefors GOF Test
5% Lilliefors Critical Value       0.20 Data appear Normal at 5% Significance Level

   95% Modified-t UCL (Johnson-1978)    129.4

Data appear Approximate Normal at 5% Significance Level

Assuming Normal Distribution
   95% Normal UCL    95% UCLs (Adjusted for Skewness)

Gamma GOF Test
A-D Test Statistic       0.40 Anderson-Darling Gamma GOF Test

   95% Student's-t UCL    128.9    95% Adjusted-CLT UCL (Chen-1995)    130.7

Coefficient of Variation       0.76 Skewness       0.79

Maximum    248 Median      82.2
SD

Normal GOF Test
Shapiro Wilk Test Statistic       0.88 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.89 Data Not Normal at 5% Significance Level

     97.99

General Statistics
Total Number of Observations      18 Number of Distinct Observations      17

     75.29 Std. Error of Mean      17.75

Number of Missing Observations       0
Minimum      14.6 Mean

95%

UCL Statistics for Data Sets with Non-Detects

User Selected Options
e/Time of Computation   2/5/2015 10:21:33 AM

 f Bootstrap Operations   2000

Barium

From File   ProUCLinput_11-006(d)_0-10.xls
Full Precision   OFF

Confidence Coefficient   
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KM SD (logged)       0.27    95% Critical H Value (KM-Log)       1.83
KM Standard Error of Mean (logged)       0.13

% t UCL (assumes normality of ROS data)       0.24    95% Percentile Bootstrap UCL       0.24
   95% BCA Bootstrap UCL       0.23    95% Bootstrap t UCL       0.24

   95% H-UCL (Log ROS)       0.24

CLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distribute
KM Mean (logged)     -1.498    95% H-UCL (KM -Log)       0.26

Lilliefors Test Statistic       0.25 Lilliefors GOF Test
5% Lilliefors Critical Value       0.39ected Data appear Lognormal at 5% Significance L

Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects
Mean in Original Scale       0.22 Mean in Log Scale     -1.498

SD in Original Scale      0.034 SD in Log Scale       0.15

mma Approximate UCL (use when n>=50)       0.24% Gamma Adjusted UCL (use when n<50)       0.24

Adjusted Level of Significance (β)      0.035
Approximate Chi Square Value (N/A, α)

Lognormal GOF Test on Detected Observations Only
Shapiro Wilk Test Statistic       0.80 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.76ected Data appear Lognormal at 5% Significance L

SD      0.034 CV       0.15

     0.037

k hat (MLE)      44.89 k star (bias corrected MLE)      37.45
Theta hat (MLE)     0.005 Theta star (bias corrected MLE)     0.006

  1264 Adjusted Chi Square Value (N/A, β)   1256

nu hat (MLE)   1616 nu star (bias corrected)   1348
MLE Mean (bias corrected)       0.22 MLE Sd (bias corrected)

 Approximate KM-UCL (use when n>=50)       0.25mma Adjusted KM-UCL (use when n<50)       0.25

ma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM e
Minimum       0.16 Mean       0.22

Gamma ROS Statistics using Imputed  Non-Detects
GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1
For such situations, GROS method tends to yield inflated values of UCLs and BTVs

Maximum       0.29 Median       0.22

nu hat (MLE)    143.1 nu star (bias corrected)      58.58

Gamma Kaplan-Meier (KM) Statistics
k hat (KM)      15.13 nu hat (KM)    544.8

MLE Mean (bias corrected)       0.23 MLE Sd (bias corrected)      0.095

pproximate Chi Square Value (544.82, α)    491.7 Adjusted Chi Square Value (544.82, β)    486.8

K-S Test Statistic       0.27 Kolmogrov-Smirnoff GOF
5% K-S Critical Value       0.35d data appear Gamma Distributed at 5% Significan

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only
k hat (MLE)      14.31 k star (bias corrected MLE)       5.85

Theta hat (MLE)      0.016 Theta star (bias corrected MLE)      0.039

97.5% KM Chebyshev UCL       0.41 99% KM Chebyshev UCL       0.52

   95% KM (z) UCL       0.28    95% KM Bootstrap t UCL       0.29
90% KM Chebyshev UCL

Gamma GOF Tests on Detected Observations Only
A-D Test Statistic       0.56 Anderson-Darling GOF Test

5% A-D Critical Value       0.67d data appear Gamma Distributed at 5% Significan

Lilliefors Test Statistic       0.24 Lilliefors GOF Test
5% Lilliefors Critical Value       0.39etected Data appear Normal at 5% Significance Le

      0.28

Detected Data appear Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs
Mean       0.23 Standard Error of Mean      0.029

      0.32 95% KM Chebyshev UCL       0.36

SD      0.059    95% KM (BCA) UCL       0.27
95% KM (t) UCL       0.28 95% KM (Percentile Bootstrap) UCL

Mean of Logged Detects     -1.498 SD of Logged Detects       0.30

Median Detects       0.24 CV Detects       0.28
Skewness Detects

Normal GOF Test on Detects Only
Shapiro Wilk Test Statistic       0.82 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.76etected Data appear Normal at 5% Significance Le

Number of Distinct Detects       5 Number of Distinct Non-Detects      12

     0.066

Minimum Detect       0.16 Minimum Non-Detect       0.49
Maximum Detect       0.29 Maximum Non-Detect       0.70

    -0.21 Kurtosis Detects     -3.033

Variance Detects     0.004 Percent Non-Detects      72.22
Mean Detects       0.23 SD Detects

For additional insight the user may want to consult a statistician.

Cadmium

General Statistics
Total Number of Observations      18 Number of Distinct Observations      17

Number of Detects       5 Number of Non-Detects      13
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Nonparametric Distribution Free UCLs

   95% Chebyshev (MVUE) UCL       8.03  97.5% Chebyshev (MVUE) UCL       9.13
   99% Chebyshev (MVUE) UCL

   95% CLT UCL       6.25    95% Jackknife UCL       6.30
   95% Standard Bootstrap UCL       6.22    95% Bootstrap-t UCL       6.29

   95% Hall's Bootstrap UCL       6.22    95% Percentile Bootstrap UCL       6.21

Lognormal Statistics
Minimum of Logged Data       0.70 Mean of logged Data       1.61

     11.29

Assuming Lognormal Distribution
   95% H-UCL       6.80    90% Chebyshev (MVUE) UCL       7.24

Nonparametric Distribution Free UCL Statistics
Data appear to follow a Discernible Distribution at 5% Significance Level

Lilliefors Lognormal GOF Test

Lognormal GOF Test
Shapiro Wilk Test Statistic       0.92 Shapiro Wilk Lognormal GOF Test

5% Lilliefors Critical Value       0.20Data appear Lognormal at 5% Significance Level
Data appear Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.89Data appear Lognormal at 5% Significance Level
Lilliefors Test Statistic       0.17

Maximum of Logged Data       2.18 SD of logged Data       0.43

nu hat (MLE)    226.9 nu star (bias corrected)    190.4
MLE Mean (bias corrected)       5.45 MLE Sd (bias corrected)       2.37

Approximate Chi Square Value (0.05)    159.5

Assuming Gamma Distribution
oximate Gamma UCL (use when n>=50))       6.50% Adjusted Gamma UCL (use when n<50)       6.62

Adjusted Level of Significance      0.035 Adjusted Chi Square Value    156.8

K-S Test Statistic       0.15 Kolmogrov-Smirnoff Gamma GOF Test
5% K-S Critical Value       0.20d data appear Gamma Distributed at 5% Significan

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics
k hat (MLE)       6.30 k star (bias corrected MLE)       5.28

Theta hat (MLE)       0.86 Theta star (bias corrected MLE)       1.03

   95% Modified-t UCL (Johnson-1978)       6.3

Assuming Normal Distribution
   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL       6.30

Gamma GOF Test
A-D Test Statistic       0.36 Anderson-Darling Gamma GOF Test

5% A-D Critical Value       0.74d data appear Gamma Distributed at 5% Significan

Normal GOF Test
Shapiro Wilk Test Statistic       0.96 Shapiro Wilk GOF Test

SD       2.07 Std. Error of Mean       0.48
Coefficient of Variation

5% Shapiro Wilk Critical Value       0.89 Data appear Normal at 5% Significance Level
Lilliefors Test Statistic       0.11 Lilliefors GOF Test

   95% Adjusted-CLT UCL (Chen-1995)       6.24

5% Lilliefors Critical Value       0.20 Data appear Normal at 5% Significance Level
Data appear Normal at 5% Significance Level

General Statistics

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
Recommendations are based upon data size, data distribution, and skewness.

mmendations are based upon the results of the simulation studies summarized in Singh, Maichle, and 
ations results will not cover all Real World data sets; for additional insight the user may want to cons

      5.78

Total Number of Observations      18 Number of Distinct Observations      18
Number of Missing Observations       0

      0.38 Skewness    -0.053

Minimum       2.02 Mean       5.45
Maximum       8.92 Median

   95% t UCL (Assumes normality)       0.29    95% H-Stat UCL       0.3

Suggested UCL to Use
95% KM (t) UCL       0.28 95% KM (Percentile Bootstrap) UCL       0.28

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics
Detected Data appear Normal Distributed at 5% Significance Level

Chromium

DL/2 Statistics
DL/2 Normal DL/2 Log-Transformed
Mean in Original Scale       0.27 Mean in Log Scale     -1.317

SD in Original Scale      0.049 SD in Log Scale       0.20
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   95% BCA Bootstrap UCL       8.87
   90% Chebyshev(Mean, Sd) UCL       9.98    95% Chebyshev(Mean, Sd) UCL      11.54

 97.5% Chebyshev(Mean, Sd) UCL      13.71    99% Chebyshev(Mean, Sd) UCL      17.96

Nonparametric Distribution Free UCLs

   95% Chebyshev (MVUE) UCL      10.84  97.5% Chebyshev (MVUE) UCL      12.76
   99% Chebyshev (MVUE) UCL

   95% CLT UCL       8.42    95% Jackknife UCL       8.53
   95% Standard Bootstrap UCL       8.40    95% Bootstrap-t UCL       9.54

   95% Hall's Bootstrap UCL       8.79    95% Percentile Bootstrap UCL       8.49

Lognormal Statistics
Minimum of Logged Data       0.69 Mean of logged Data       1.66

     16.53

Assuming Lognormal Distribution
   95% H-UCL       9.08    90% Chebyshev (MVUE) UCL       9.45

Nonparametric Distribution Free UCL Statistics
Data appear to follow a Discernible Distribution at 5% Significance Level

Lilliefors Lognormal GOF Test

Lognormal GOF Test
Shapiro Wilk Test Statistic       0.93 Shapiro Wilk Lognormal GOF Test

5% Lilliefors Critical Value       0.20Data appear Lognormal at 5% Significance Level
Data appear Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.89Data appear Lognormal at 5% Significance Level
Lilliefors Test Statistic       0.15

Maximum of Logged Data       2.97 SD of logged Data       0.63

MLE Mean (bias corrected)       6.53 MLE Sd (bias corrected)       4.46
Approximate Chi Square Value (0.05)      57.8

Assuming Gamma Distribution
roximate Gamma UCL (use when n>=50)       8.71% Adjusted Gamma UCL (use when n<50)       8.95

Adjusted Level of Significance      0.035 Adjusted Chi Square Value      56.2

k hat (MLE)       2.52 k star (bias corrected MLE)       2.13

5% K-S Critical Value       0.20d data appear Gamma Distributed at 5% Significan
Detected data follow Appr. Gamma Distribution at 5% Significance Level

Theta hat (MLE)       2.59 Theta star (bias corrected MLE)       3.05
nu hat (MLE)      90.81 nu star (bias corrected)      77.01

Gamma GOF Test
A-D Test Statistic       0.83 Anderson-Darling Gamma GOF Test

   95% Student's-t UCL       8.53    95% Adjusted-CLT UCL (Chen-1995)       8.88

5% A-D Critical Value       0.74ata Not Gamma Distributed at 5% Significance Lev
K-S Test Statistic       0.18 Kolmogrov-Smirnoff Gamma GOF Test

Gamma Statistics

Normal GOF Test
Shapiro Wilk Test Statistic       0.79 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.89 Data Not Normal at 5% Significance Level
Lilliefors Test Statistic       0.23 Lilliefors GOF Test

5% Lilliefors Critical Value       0.20 Data Not Normal at 5% Significance Level

   95% Modified-t UCL (Johnson-1978)       8.60

Data Not Normal at 5% Significance Level

Assuming Normal Distribution
   95% Normal UCL    95% UCLs (Adjusted for Skewness)

      4.87 Std. Error of Mean       1.14

Number of Missing Observations       0
Minimum       2 Mean

Coefficient of Variation       0.74 Skewness       1.57

Maximum      19.5 Median       4.31
SD

 highly negatively-skewed data, confidence limits (e.g., Chen, Johnson, Lognormal, and Gamma) ma
reliable.  Chen's and Johnson's methods provide adjustments for positvely skewed data sets.

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
mmendations are based upon the results of the simulation studies summarized in Singh, Singh, and 

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.
For additional insight the user may want to consult a statistician.

      6.53

Copper

General Statistics
Total Number of Observations      18 Number of Distinct Observations      18

   95% BCA Bootstrap UCL       6.22
   90% Chebyshev(Mean, Sd) UCL       6.91    95% Chebyshev(Mean, Sd) UCL       7.58

 97.5% Chebyshev(Mean, Sd) UCL       8.50    99% Chebyshev(Mean, Sd) UCL      10.32

Suggested UCL to Use
95% Student's-t UCL       6.30
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% t UCL (assumes normality of ROS data)       0.81    95% Percentile Bootstrap UCL       0.84
   95% BCA Bootstrap UCL       1.11    95% Bootstrap t UCL       2.94

Lilliefors Test Statistic       0.20 Lilliefors GOF Test
5% Lilliefors Critical Value       0.39ected Data appear Lognormal at 5% Significance L

Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects
Mean in Original Scale       0.40 Mean in Log Scale     -1.864

SD in Original Scale       0.92 SD in Log Scale       1.12

mma Approximate UCL (use when n>=50)       0.95% Gamma Adjusted UCL (use when n<50)       1.07

Adjusted Level of Significance (β)      0.033
Approximate Chi Square Value (9.11, α)

Lognormal GOF Test on Detected Observations Only
Shapiro Wilk Test Statistic       0.96 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.76ected Data appear Lognormal at 5% Significance L

SD       0.94 CV       2.65

      0.66

k hat (MLE)       0.29 k star (bias corrected MLE)       0.28
Theta hat (MLE)       1.18 Theta star (bias corrected MLE)       1.24

      3.39 Adjusted Chi Square Value (9.11, β)       3.00

nu hat (MLE)       9.57 nu star (bias corrected)       9.11
MLE Mean (bias corrected)       0.35 MLE Sd (bias corrected)

 Approximate KM-UCL (use when n>=50)       1.31mma Adjusted KM-UCL (use when n<50)       1.50

ma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM e
Minimum      0.01 Mean       0.35

Gamma ROS Statistics using Imputed  Non-Detects
GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1
For such situations, GROS method tends to yield inflated values of UCLs and BTVs

Maximum       3.78 Median      0.01

nu hat (MLE)       8.79 nu star (bias corrected)       4.85

Gamma Kaplan-Meier (KM) Statistics
k hat (KM)       0.23 nu hat (KM)       7.57

MLE Mean (bias corrected)       1.11 MLE Sd (bias corrected)       1.60

Approximate Chi Square Value (7.58, α)       2.49 Adjusted Chi Square Value (7.58, β)       2.17

K-S Test Statistic       0.26 Kolmogrov-Smirnoff GOF
5% K-S Critical Value       0.36d data appear Gamma Distributed at 5% Significan

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only
k hat (MLE)       0.88 k star (bias corrected MLE)       0.48

Theta hat (MLE)       1.26 Theta star (bias corrected MLE)       2.29

97.5% KM Chebyshev UCL       1.98 99% KM Chebyshev UCL       2.89

   95% KM (z) UCL       0.84    95% KM Bootstrap t UCL       2.44
90% KM Chebyshev UCL

Gamma GOF Tests on Detected Observations Only
A-D Test Statistic       0.40 Anderson-Darling GOF Test

5% A-D Critical Value       0.69d data appear Gamma Distributed at 5% Significan

Lilliefors Test Statistic       0.35 Lilliefors GOF Test
5% Lilliefors Critical Value       0.39etected Data appear Normal at 5% Significance Le

      0.91

Detected Data appear Approximate Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs
Mean       0.43 Standard Error of Mean       0.24

      1.17 95% KM Chebyshev UCL       1.51

SD       0.88    95% KM (BCA) UCL       0.98
95% KM (t) UCL       0.86 95% KM (Percentile Bootstrap) UCL

Mean of Logged Detects     -0.557 SD of Logged Detects       1.27

Median Detects       0.40 CV Detects       1.36
Skewness Detects

Normal GOF Test on Detects Only
Shapiro Wilk Test Statistic       0.71 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.76Detected Data Not Normal at 5% Significance Leve

Number of Distinct Detects       5 Number of Distinct Non-Detects      11

      1.51

Minimum Detect       0.12 Minimum Non-Detect       0.23
Maximum Detect       3.78 Maximum Non-Detect       0.34

      2.05 Kurtosis Detects       4.28

Variance Detects       2.29 Percent Non-Detects      68.75
Mean Detects       1.11 SD Detects

For additional insight the user may want to consult a statistician.

Suggested UCL to Use
95% Adjusted Gamma UCL       8.95

Cyanide (Total)

General Statistics
Total Number of Observations      16 Number of Distinct Observations      16

Number of Detects       5 Number of Non-Detects      11

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
mmendations are based upon the results of the simulation studies summarized in Singh, Singh, and 

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.
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   95% Chebyshev (MVUE) UCL       2.79  97.5% Chebyshev (MVUE) UCL       3.20
   99% Chebyshev (MVUE) UCL

Lognormal Statistics
Minimum of Logged Data    -0.015 Mean of logged Data       0.52

      4.00

Assuming Lognormal Distribution
   95% H-UCL       2.36    90% Chebyshev (MVUE) UCL       2.50

Nonparametric Distribution Free UCL Statistics

Lilliefors Lognormal GOF Test

Lognormal GOF Test
Shapiro Wilk Test Statistic       0.91 Shapiro Wilk Lognormal GOF Test

5% Lilliefors Critical Value       0.22Data appear Lognormal at 5% Significance Level
Data appear Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.88Data appear Lognormal at 5% Significance Level
Lilliefors Test Statistic       0.14

Maximum of Logged Data       1.55 SD of logged Data       0.45

nu hat (MLE)    153.9 nu star (bias corrected)    126.4
MLE Mean (bias corrected)       1.87 MLE Sd (bias corrected)       0.94

Approximate Chi Square Value (0.05)    101.4

Assuming Gamma Distribution
roximate Gamma UCL (use when n>=50)       2.34% Adjusted Gamma UCL (use when n<50)       2.4

Adjusted Level of Significance      0.033 Adjusted Chi Square Value      98.86

K-S Test Statistic       0.17 Kolmogrov-Smirnoff Gamma GOF Test
5% K-S Critical Value       0.21d data appear Gamma Distributed at 5% Significan

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics
k hat (MLE)       4.80 k star (bias corrected MLE)       3.94

Theta hat (MLE)       0.39 Theta star (bias corrected MLE)       0.47

   95% Modified-t UCL (Johnson-1978)       2.34

Assuming Normal Distribution
   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL       2.32

Gamma GOF Test
A-D Test Statistic       0.70 Anderson-Darling Gamma GOF Test

5% A-D Critical Value       0.74d data appear Gamma Distributed at 5% Significan

Normal GOF Test
Shapiro Wilk Test Statistic       0.79 Shapiro Wilk GOF Test

SD       1.01 Std. Error of Mean       0.25
Coefficient of Variation

5% Shapiro Wilk Critical Value       0.88 Data Not Normal at 5% Significance Level
Lilliefors Test Statistic       0.22 Lilliefors GOF Test

   95% Adjusted-CLT UCL (Chen-1995)       2.41

5% Lilliefors Critical Value       0.22 Data Not Normal at 5% Significance Level
Data Not Normal at 5% Significance Level

General Statistics

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
Recommendations are based upon data size, data distribution, and skewness.

mmendations are based upon the results of the simulation studies summarized in Singh, Maichle, and 
ations results will not cover all Real World data sets; for additional insight the user may want to cons

      1.57

Total Number of Observations      16 Number of Distinct Observations      16
Number of Missing Observations       0

      0.54 Skewness       1.77

Minimum       0.98 Mean       1.87
Maximum       4.72 Median

   95% t UCL (Assumes normality)       0.84    95% H-Stat UCL       0.64

Suggested UCL to Use
95% KM (t) UCL       0.86 95% KM (Percentile Bootstrap) UCL       0.91

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics
Detected Data appear Approximate Normal Distributed at 5% Significance Level

Fluoride

KM SD (logged)       0.96    95% Critical H Value (KM-Log)       2.64
KM Standard Error of Mean (logged)       0.26

DL/2 Statistics
DL/2 Normal DL/2 Log-Transformed
Mean in Original Scale       0.44 Mean in Log Scale     -1.528

SD in Original Scale       0.91 SD in Log Scale       0.94

   95% H-UCL (Log ROS)       0.67

CLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distribute
KM Mean (logged)     -1.626    95% H-UCL (KM -Log)       0.60
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mma Approximate UCL (use when n>=50)      30.52% Gamma Adjusted UCL (use when n<50)      33.69

Adjusted Level of Significance (β)      0.035
Approximate Chi Square Value (9.48, α)

Lognormal GOF Test on Detected Observations Only
Shapiro Wilk Test Statistic       0.91 Shapiro Wilk GOF Test

SD      20.9 CV       1.79

     22.71

k hat (MLE)       0.27 k star (bias corrected MLE)       0.26
Theta hat (MLE)      42.92 Theta star (bias corrected MLE)      44.26

      3.61 Adjusted Chi Square Value (9.48, β)       3.27

nu hat (MLE)       9.77 nu star (bias corrected)       9.47
MLE Mean (bias corrected)      11.65 MLE Sd (bias corrected)

 Approximate KM-UCL (use when n>=50)      26.86mma Adjusted KM-UCL (use when n<50)      29.23

ma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM e
Minimum      0.01 Mean      11.65

Gamma ROS Statistics using Imputed  Non-Detects
GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1
For such situations, GROS method tends to yield inflated values of UCLs and BTVs

Maximum      74 Median       0.76

nu hat (MLE)      11.76 nu star (bias corrected)      10.58

Gamma Kaplan-Meier (KM) Statistics
k hat (KM)       0.33 nu hat (KM)      12.04

MLE Mean (bias corrected)      14.98 MLE Sd (bias corrected)      24.37

Approximate Chi Square Value (12.04, α)       5.25 Adjusted Chi Square Value (12.04, β)       4.82

K-S Test Statistic       0.19 Kolmogrov-Smirnoff GOF
5% K-S Critical Value       0.24d data appear Gamma Distributed at 5% Significan

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only
k hat (MLE)       0.42 k star (bias corrected MLE)       0.37

Theta hat (MLE)      35.64 Theta star (bias corrected MLE)      39.64

97.5% KM Chebyshev UCL      42.68 99% KM Chebyshev UCL      61.05

   95% KM (z) UCL      19.88    95% KM Bootstrap t UCL      26.67
90% KM Chebyshev UCL

Gamma GOF Tests on Detected Observations Only
A-D Test Statistic       0.64 Anderson-Darling GOF Test

5% A-D Critical Value       0.80d data appear Gamma Distributed at 5% Significan

Lilliefors Test Statistic       0.26 Lilliefors GOF Test
5% Lilliefors Critical Value       0.23Detected Data Not Normal at 5% Significance Leve

     20.54

Detected Data Not Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs
Mean      11.72 Standard Error of Mean       4.95

     26.6 95% KM Chebyshev UCL      33.33

SD      20.27    95% KM (BCA) UCL      21.56
   95% KM (t) UCL      20.35    95% KM (Percentile Bootstrap) UCL

Mean of Logged Detects       1.15 SD of Logged Detects       2.07

Median Detects       2.6 CV Detects       1.51
Skewness Detects

Normal GOF Test on Detects Only
Shapiro Wilk Test Statistic       0.71 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.87Detected Data Not Normal at 5% Significance Leve

Number of Distinct Detects      14 Number of Distinct Non-Detects       1

     22.75

Minimum Detect       0.19 Minimum Non-Detect       0.5
Maximum Detect      74 Maximum Non-Detect       0.5

      1.75 Kurtosis Detects       2.47

Variance Detects    517.5 Percent Non-Detects      22.22
Mean Detects      14.98 SD Detects

For additional insight the user may want to consult a statistician.

Suggested UCL to Use
95% Adjusted Gamma UCL       2.4

HMX

General Statistics
Total Number of Observations      18 Number of Distinct Observations      15

Number of Detects      14 Number of Non-Detects       4

   95% BCA Bootstrap UCL       2.4
   90% Chebyshev(Mean, Sd) UCL       2.64    95% Chebyshev(Mean, Sd) UCL       2.98

 97.5% Chebyshev(Mean, Sd) UCL       3.46    99% Chebyshev(Mean, Sd) UCL       4.41

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
mmendations are based upon the results of the simulation studies summarized in Singh, Singh, and 

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

Nonparametric Distribution Free UCLs
   95% CLT UCL       2.29    95% Jackknife UCL       2.32

   95% Standard Bootstrap UCL       2.28    95% Bootstrap-t UCL       2.55
   95% Hall's Bootstrap UCL       2.50    95% Percentile Bootstrap UCL       2.29

Data appear to follow a Discernible Distribution at 5% Significance Level
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 Approximate KM-UCL (use when n>=50)      0.025mma Adjusted KM-UCL (use when n<50)      0.026

nu hat (MLE)      23.61 nu star (bias corrected)      16.09

Gamma Kaplan-Meier (KM) Statistics
k hat (KM)       0.72 nu hat (KM)      26.17

MLE Mean (bias corrected)      0.021 MLE Sd (bias corrected)      0.021

Approximate Chi Square Value (26.17, α)      15.51 Adjusted Chi Square Value (26.17, β)      14.73

K-S Test Statistic       0.22 Kolmogrov-Smirnoff GOF
5% K-S Critical Value       0.29d data appear Gamma Distributed at 5% Significan

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only
k hat (MLE)       1.47 k star (bias corrected MLE)       1.00

Theta hat (MLE)      0.014 Theta star (bias corrected MLE)      0.021

97.5% KM Chebyshev UCL      0.044 99% KM Chebyshev UCL      0.061

   95% KM (z) UCL      0.022    95% KM Bootstrap t UCL      0.034
90% KM Chebyshev UCL

Gamma GOF Tests on Detected Observations Only
A-D Test Statistic       0.52 Anderson-Darling GOF Test

5% A-D Critical Value       0.72d data appear Gamma Distributed at 5% Significan

Lilliefors Test Statistic       0.33 Lilliefors GOF Test
5% Lilliefors Critical Value       0.31Detected Data Not Normal at 5% Significance Leve

     0.023

Detected Data Not Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs
Mean      0.014 Standard Error of Mean     0.004

     0.028 95% KM Chebyshev UCL      0.035

SD      0.017    95% KM (BCA) UCL      0.024
95% KM (t) UCL      0.023 95% KM (Percentile Bootstrap) UCL

Mean of Logged Detects     -4.207 SD of Logged Detects       0.86

Median Detects      0.015 CV Detects       1.10
Skewness Detects

Normal GOF Test on Detects Only
Shapiro Wilk Test Statistic       0.67 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.81Detected Data Not Normal at 5% Significance Leve

Number of Distinct Detects       8 Number of Distinct Non-Detects       9

     0.024

Minimum Detect     0.005 Minimum Non-Detect      0.012
Maximum Detect      0.078 Maximum Non-Detect       0.13

      2.38 Kurtosis Detects       6.10

Variance Detects 5.7458E Percent Non-Detects      55.56
Mean Detects      0.021 SD Detects

ations results will not cover all Real World data sets; for additional insight the user may want to cons

95% Adjusted Gamma KM-UCL      29.23

Mercury

General Statistics
Total Number of Observations      18 Number of Distinct Observations      17

Number of Detects       8 Number of Non-Detects      10

   95% t UCL (Assumes normality)      20.26    95% H-Stat UCL    173.4

Suggested UCL to Use
95% KM (Chebyshev) UCL      33.33 95% GROS Adjusted Gamma UCL      33.69

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics
Detected Data appear Gamma Distributed at 5% Significance Level

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
Recommendations are based upon data size, data distribution, and skewness.

mmendations are based upon the results of the simulation studies summarized in Singh, Maichle, and 

KM SD (logged)       2.01    95% Critical H Value (KM-Log)       4.33
KM Standard Error of Mean (logged)       0.49

DL/2 Statistics
DL/2 Normal DL/2 Log-Transformed
Mean in Original Scale      11.7 Mean in Log Scale       0.58

SD in Original Scale      20.87 SD in Log Scale       2.11

% t UCL (assumes normality of ROS data)      20.28    95% Percentile Bootstrap UCL      19.86
   95% BCA Bootstrap UCL      22.02    95% Bootstrap t UCL      25.88

   95% H-UCL (Log ROS)    196

CLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distribute
KM Mean (logged)       0.64    95% H-UCL (KM -Log)    119.7

Lilliefors Test Statistic       0.15 Lilliefors GOF Test
5% Lilliefors Critical Value       0.23ected Data appear Lognormal at 5% Significance L

Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects
Mean in Original Scale      11.73 Mean in Log Scale       0.60

SD in Original Scale      20.85 SD in Log Scale       2.14

5% Shapiro Wilk Critical Value       0.87ected Data appear Lognormal at 5% Significance L
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97.5% KM Chebyshev UCL       6.99 99% KM Chebyshev UCL       9.73

   95% KM (z) UCL       3.60    95% KM Bootstrap t UCL       5.64
90% KM Chebyshev UCL

Lilliefors Test Statistic       0.28 Lilliefors GOF Test
5% Lilliefors Critical Value       0.31etected Data appear Normal at 5% Significance Le

      3.63

Detected Data appear Approximate Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs
Mean       2.39 Standard Error of Mean       0.73

      4.60 95% KM Chebyshev UCL       5.60

SD       2.75    95% KM (BCA) UCL       3.74
95% KM (t) UCL       3.68 95% KM (Percentile Bootstrap) UCL

Mean of Logged Detects       0.99 SD of Logged Detects       0.78

Median Detects       2.55 CV Detects       0.99
Skewness Detects

Normal GOF Test on Detects Only
Shapiro Wilk Test Statistic       0.70 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.81Detected Data Not Normal at 5% Significance Leve

Number of Distinct Detects       8 Number of Distinct Non-Detects       8

      3.67

Minimum Detect       1.17 Minimum Non-Detect       1.06
Maximum Detect      12.3 Maximum Non-Detect       1.87

      2.27 Kurtosis Detects       5.59

Variance Detects      13.51 Percent Non-Detects      50%
Mean Detects       3.69 SD Detects

ations results will not cover all Real World data sets; for additional insight the user may want to cons

95% Adjusted Gamma KM-UCL      0.026

Nitrate

General Statistics
Total Number of Observations      16 Number of Distinct Observations      16

Number of Detects       8 Number of Non-Detects       8

   95% t UCL (Assumes normality)      0.029    95% H-Stat UCL      0.031

Suggested UCL to Use
95% KM (t) UCL      0.023 95% GROS Adjusted Gamma UCL      0.021

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics
Detected Data appear Gamma Distributed at 5% Significance Level

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
Recommendations are based upon data size, data distribution, and skewness.

mmendations are based upon the results of the simulation studies summarized in Singh, Maichle, and 

KM SD (logged)       0.69    95% Critical H Value (KM-Log)       2.23
KM Standard Error of Mean (logged)       0.20

DL/2 Statistics
DL/2 Normal DL/2 Log-Transformed
Mean in Original Scale      0.019 Mean in Log Scale     -4.403

SD in Original Scale      0.023 SD in Log Scale       0.90

% t UCL (assumes normality of ROS data)      0.021    95% Percentile Bootstrap UCL      0.021
   95% BCA Bootstrap UCL      0.024    95% Bootstrap t UCL      0.036

   95% H-UCL (Log ROS)      0.018

CLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distribute
KM Mean (logged)     -4.543    95% H-UCL (KM -Log)      0.019

Lilliefors Test Statistic       0.16 Lilliefors GOF Test
5% Lilliefors Critical Value       0.31ected Data appear Lognormal at 5% Significance L

Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects
Mean in Original Scale      0.014 Mean in Log Scale     -4.535

SD in Original Scale      0.016 SD in Log Scale       0.64

mma Approximate UCL (use when n>=50)      0.020% Gamma Adjusted UCL (use when n<50)      0.021

Adjusted Level of Significance (β)      0.035
Approximate Chi Square Value (68.13, α)

Lognormal GOF Test on Detected Observations Only
Shapiro Wilk Test Statistic       0.91 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.81ected Data appear Lognormal at 5% Significance L

SD      0.016 CV       1.08

     0.011

k hat (MLE)       2.22 k star (bias corrected MLE)       1.89
Theta hat (MLE)     0.006 Theta star (bias corrected MLE)     0.008

     50.13 Adjusted Chi Square Value (68.13, β)      48.65

nu hat (MLE)      80.15 nu star (bias corrected)      68.13
MLE Mean (bias corrected)      0.015 MLE Sd (bias corrected)

ma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM e
Minimum     0.005 Mean      0.015

Gamma ROS Statistics using Imputed  Non-Detects
GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1
For such situations, GROS method tends to yield inflated values of UCLs and BTVs

Maximum      0.078 Median      0.01
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      0.60 Kurtosis Detects      0.070

Variance Detects     0.004 Percent Non-Detects      38.89
Mean Detects       0.22 SD Detects

Median Detects       0.21 CV Detects       0.30
Skewness Detects

Silver

General Statistics
Total Number of Observations      18 Number of Distinct Observations      18

Number of Detects      11 Number of Non-Detects       7
Number of Distinct Detects      11 Number of Distinct Non-Detects       7

     0.069

Minimum Detect       0.13 Minimum Non-Detect       0.52
Maximum Detect       0.35 Maximum Non-Detect       2.6

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics
Detected Data appear Approximate Normal Distributed at 5% Significance Level

SD in Original Scale       2.96 SD in Log Scale       0.92
   95% t UCL (Assumes normality)

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
Recommendations are based upon data size, data distribution, and skewness.

mmendations are based upon the results of the simulation studies summarized in Singh, Maichle, and 
ations results will not cover all Real World data sets; for additional insight the user may want to cons

Suggested UCL to Use
95% KM (t) UCL       3.68 95% KM (Percentile Bootstrap) UCL       3.63

      0.28

KM SD (logged)       0.69    95% Critical H Value (KM-Log)       2.27
KM Standard Error of Mean (logged)       0.18

      3.47    95% H-Stat UCL       3.77

DL/2 Statistics
DL/2 Normal DL/2 Log-Transformed
Mean in Original Scale       2.17 Mean in Log Scale

% t UCL (assumes normality of ROS data)       3.39    95% Percentile Bootstrap UCL       3.34
   95% BCA Bootstrap UCL       3.86    95% Bootstrap t UCL       5.21

   95% H-UCL (Log ROS)       4.52

CLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distribute
KM Mean (logged)       0.54    95% H-UCL (KM -Log)       3.28

Lilliefors Test Statistic       0.14 Lilliefors GOF Test
5% Lilliefors Critical Value       0.31ected Data appear Lognormal at 5% Significance L

Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects
Mean in Original Scale       2.06 Mean in Log Scale      0.074

SD in Original Scale       3.02 SD in Log Scale       1.10

mma Approximate UCL (use when n>=50)       5.08% Gamma Adjusted UCL (use when n<50)       5.75

Adjusted Level of Significance (β)      0.033
Approximate Chi Square Value (8.80, α)

Lognormal GOF Test on Detected Observations Only
Shapiro Wilk Test Statistic       0.92 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.81ected Data appear Lognormal at 5% Significance L

SD       3.15 CV       1.70

      3.53

k hat (MLE)       0.28 k star (bias corrected MLE)       0.27
Theta hat (MLE)       6.45 Theta star (bias corrected MLE)       6.73

      3.20 Adjusted Chi Square Value (8.80, β)       2.83

nu hat (MLE)       9.18 nu star (bias corrected)       8.79
MLE Mean (bias corrected)       1.85 MLE Sd (bias corrected)

 Approximate KM-UCL (use when n>=50)       4.14mma Adjusted KM-UCL (use when n<50)       4.42

ma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM e
Minimum      0.01 Mean       1.85

Gamma ROS Statistics using Imputed  Non-Detects
GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1
For such situations, GROS method tends to yield inflated values of UCLs and BTVs

Maximum      12.3 Median       0.59

nu hat (MLE)      28.34 nu star (bias corrected)      19.05

Gamma Kaplan-Meier (KM) Statistics
k hat (KM)       0.75 nu hat (KM)      24.11

MLE Mean (bias corrected)       3.69 MLE Sd (bias corrected)       3.38

Approximate Chi Square Value (24.11, α)      13.94 Adjusted Chi Square Value (24.11, β)      13.06

K-S Test Statistic       0.17 Kolmogrov-Smirnoff GOF
5% K-S Critical Value       0.29d data appear Gamma Distributed at 5% Significan

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only
k hat (MLE)       1.77 k star (bias corrected MLE)       1.19

Theta hat (MLE)       2.08 Theta star (bias corrected MLE)       3.10

Gamma GOF Tests on Detected Observations Only
A-D Test Statistic       0.48 Anderson-Darling GOF Test

5% A-D Critical Value       0.72d data appear Gamma Distributed at 5% Significan
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DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics
Detected Data appear Normal Distributed at 5% Significance Level

SD in Original Scale       0.33 SD in Log Scale       0.6
   95% t UCL (Assumes normality)

Suggested UCL to Use
95% KM (t) UCL       0.26 95% KM (Percentile Bootstrap) UCL       0.26

CLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distribute
KM Mean (logged)     -1.526    95% H-UCL (KM -Log)       0.25

    -1.263

KM SD (logged)       0.29    95% Critical H Value (KM-Log)       1.84
KM Standard Error of Mean (logged)      0.092

      0.49    95% H-Stat UCL       0.46

DL/2 Statistics
DL/2 Normal DL/2 Log-Transformed
Mean in Original Scale       0.35 Mean in Log Scale

SD in Original Scale      0.053 SD in Log Scale       0.23
% t UCL (assumes normality of ROS data)       0.24    95% Percentile Bootstrap UCL       0.24

   95% BCA Bootstrap UCL       0.24    95% Bootstrap t UCL       0.25
   95% H-UCL (Log ROS)       0.24

Lognormal GOF Test on Detected Observations Only
Shapiro Wilk Test Statistic       0.95 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.85ected Data appear Lognormal at 5% Significance L
Lilliefors Test Statistic       0.13 Lilliefors GOF Test

5% Lilliefors Critical Value       0.26ected Data appear Lognormal at 5% Significance L
Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects
Mean in Original Scale       0.22 Mean in Log Scale     -1.526

   528.7 Adjusted Chi Square Value (583.71, β)    523.6

nu hat (MLE)    698.8 nu star (bias corrected)    583.7
MLE Mean (bias corrected)       0.22 MLE Sd (bias corrected)

mma Approximate UCL (use when n>=50)       0.24% Gamma Adjusted UCL (use when n<50)       0.25

Adjusted Level of Significance (β)      0.035
pproximate Chi Square Value (583.71, α)

Maximum       0.35 Median       0.22
SD      0.053 CV       0.23

     0.055

k hat (MLE)      19.41 k star (bias corrected MLE)      16.21
Theta hat (MLE)      0.011 Theta star (bias corrected MLE)      0.013

pproximate Chi Square Value (423.53, α)    376.8 Adjusted Chi Square Value (423.53, β)    372.6
 Approximate KM-UCL (use when n>=50)       0.25mma Adjusted KM-UCL (use when n<50)       0.25

ma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM e
Minimum       0.13 Mean       0.22

Gamma ROS Statistics using Imputed  Non-Detects
GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1
For such situations, GROS method tends to yield inflated values of UCLs and BTVs

Theta hat (MLE)      0.019 Theta star (bias corrected MLE)      0.025
nu hat (MLE)    263 nu star (bias corrected)    192.6

Gamma Kaplan-Meier (KM) Statistics
k hat (KM)      11.76 nu hat (KM)    423.5

MLE Mean (bias corrected)       0.22 MLE Sd (bias corrected)      0.076

Gamma GOF Tests on Detected Observations Only
A-D Test Statistic       0.28 Anderson-Darling GOF Test

5% A-D Critical Value       0.72d data appear Gamma Distributed at 5% Significan
K-S Test Statistic       0.11 Kolmogrov-Smirnoff GOF

5% K-S Critical Value       0.25d data appear Gamma Distributed at 5% Significan
Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only
k hat (MLE)      11.95 k star (bias corrected MLE)       8.75

      0.29 95% KM Chebyshev UCL       0.31

SD      0.066    95% KM (BCA) UCL       0.26
95% KM (t) UCL       0.26 95% KM (Percentile Bootstrap) UCL

97.5% KM Chebyshev UCL       0.35 99% KM Chebyshev UCL       0.43

   95% KM (z) UCL       0.26    95% KM Bootstrap t UCL       0.27
90% KM Chebyshev UCL

Normal GOF Test on Detects Only
Shapiro Wilk Test Statistic       0.93 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.85etected Data appear Normal at 5% Significance Le
Lilliefors Test Statistic       0.15 Lilliefors GOF Test

5% Lilliefors Critical Value       0.26etected Data appear Normal at 5% Significance Le

      0.26

Detected Data appear Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs
Mean       0.22 Standard Error of Mean      0.020

Mean of Logged Detects     -1.526 SD of Logged Detects       0.30
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CLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distribute

SD in Original Scale       8.20 SD in Log Scale       1.57
% t UCL (assumes normality of ROS data)       6.82    95% Percentile Bootstrap UCL       7.25

   95% BCA Bootstrap UCL      11.12    95% Bootstrap t UCL      23.1
   95% H-UCL (Log ROS)      12.5

Lognormal GOF Test on Detected Observations Only
Shapiro Wilk Test Statistic       0.92 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.78ected Data appear Lognormal at 5% Significance L
Lilliefors Test Statistic       0.22 Lilliefors GOF Test

5% Lilliefors Critical Value       0.36ected Data appear Lognormal at 5% Significance L
Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects
Mean in Original Scale       3.22 Mean in Log Scale     -0.214

      2.37 Adjusted Chi Square Value (7.37, β)       2.06

nu hat (MLE)       7.42 nu star (bias corrected)       7.36
MLE Mean (bias corrected)       2.97 MLE Sd (bias corrected)

mma Approximate UCL (use when n>=50)       9.23% Gamma Adjusted UCL (use when n<50)      10.62

Adjusted Level of Significance (β)      0.033
Approximate Chi Square Value (7.37, α)

Maximum      33.6 Median      0.095
SD       8.29 CV       2.78

      6.20

k hat (MLE)       0.23 k star (bias corrected MLE)       0.23
Theta hat (MLE)      12.83 Theta star (bias corrected MLE)      12.93

Approximate Chi Square Value (4.94, α)       1.12 Adjusted Chi Square Value (4.94, β)       0.93
 Approximate KM-UCL (use when n>=50)      13.75mma Adjusted KM-UCL (use when n<50)      16.55

ma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM e
Minimum      0.01 Mean       2.97

Gamma ROS Statistics using Imputed  Non-Detects
GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1
For such situations, GROS method tends to yield inflated values of UCLs and BTVs

Theta hat (MLE)      12.93 Theta star (bias corrected MLE)      18.74
nu hat (MLE)       7.02 nu star (bias corrected)       4.84

Gamma Kaplan-Meier (KM) Statistics
k hat (KM)       0.15 nu hat (KM)       4.93

MLE Mean (bias corrected)       7.56 MLE Sd (bias corrected)      11.9

Gamma GOF Tests on Detected Observations Only
A-D Test Statistic       0.51 Anderson-Darling GOF Test

5% A-D Critical Value       0.73d data appear Gamma Distributed at 5% Significan
K-S Test Statistic       0.31 Kolmogrov-Smirnoff GOF

5% K-S Critical Value       0.34d data appear Gamma Distributed at 5% Significan
Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only
k hat (MLE)       0.58 k star (bias corrected MLE)       0.40

      9.67 95% KM Chebyshev UCL      12.64

SD       7.96    95% KM (BCA) UCL       7.67
95% KM (t) UCL       6.95 95% KM (Percentile Bootstrap) UCL

97.5% KM Chebyshev UCL      16.75 99% KM Chebyshev UCL      24.84

   95% KM (z) UCL       6.71    95% KM Bootstrap t UCL      19.86
90% KM Chebyshev UCL

Normal GOF Test on Detects Only
Shapiro Wilk Test Statistic       0.61 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.78Detected Data Not Normal at 5% Significance Leve
Lilliefors Test Statistic       0.43 Lilliefors GOF Test

5% Lilliefors Critical Value       0.36Detected Data Not Normal at 5% Significance Leve

      7.15

Detected Data Not Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs
Mean       3.12 Standard Error of Mean       2.18

      2.36 Kurtosis Detects       5.68

Variance Detects    165.2 Percent Non-Detects      62.5%
Mean Detects       7.56 SD Detects

Mean of Logged Detects       0.96 SD of Logged Detects       1.61

Median Detects       3.34 CV Detects       1.7
Skewness Detects

TATB

General Statistics
Total Number of Observations      16 Number of Distinct Observations       7

Number of Detects       6 Number of Non-Detects      10
Number of Distinct Detects       6 Number of Distinct Non-Detects       1

     12.85

Minimum Detect       0.37 Minimum Non-Detect       1
Maximum Detect      33.6 Maximum Non-Detect       1

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
Recommendations are based upon data size, data distribution, and skewness.

mmendations are based upon the results of the simulation studies summarized in Singh, Maichle, and 
ations results will not cover all Real World data sets; for additional insight the user may want to cons
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nu hat (MLE)    224.2 nu star (bias corrected)    188.1
MLE Mean (bias corrected)       0.15 MLE Sd (bias corrected)

Adjusted Level of Significance (β)      0.035

Maximum       0.31 Median       0.12
SD      0.068 CV       0.45

     0.065

k hat (MLE)       6.22 k star (bias corrected MLE)       5.22
Theta hat (MLE)      0.024 Theta star (bias corrected MLE)      0.028

pproximate Chi Square Value (164.71, α)    136 Adjusted Chi Square Value (164.71, β)    133.5
 Approximate KM-UCL (use when n>=50)       0.18mma Adjusted KM-UCL (use when n<50)       0.18

ma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM e
Minimum      0.072 Mean       0.15

Gamma ROS Statistics using Imputed  Non-Detects
GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1
For such situations, GROS method tends to yield inflated values of UCLs and BTVs

Theta hat (MLE)      0.028 Theta star (bias corrected MLE)      0.035
nu hat (MLE)    158.9 nu star (bias corrected)    128.4

Gamma Kaplan-Meier (KM) Statistics
k hat (KM)       4.57 nu hat (KM)    164.7

MLE Mean (bias corrected)       0.15 MLE Sd (bias corrected)      0.074

Gamma GOF Tests on Detected Observations Only
A-D Test Statistic       0.50 Anderson-Darling GOF Test

5% A-D Critical Value       0.73d data appear Gamma Distributed at 5% Significan
K-S Test Statistic       0.18 Kolmogrov-Smirnoff GOF

5% K-S Critical Value       0.22d data appear Gamma Distributed at 5% Significan
Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only
k hat (MLE)       5.29 k star (bias corrected MLE)       4.28

      0.20 95% KM Chebyshev UCL       0.23

SD      0.070 95% KM (BCA) UCL       0.18
   95% KM (t) UCL       0.18    95% KM (Percentile Bootstrap) UCL

97.5% KM Chebyshev UCL       0.26 99% KM Chebyshev UCL       0.33

   95% KM (z) UCL       0.18    95% KM Bootstrap t UCL       0.19
90% KM Chebyshev UCL

Normal GOF Test on Detects Only
Shapiro Wilk Test Statistic       0.86 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.88Detected Data Not Normal at 5% Significance Leve
Lilliefors Test Statistic       0.23 Lilliefors GOF Test

5% Lilliefors Critical Value       0.22Detected Data Not Normal at 5% Significance Leve

      0.18

Detected Data Not Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs
Mean       0.15 Standard Error of Mean      0.018

      1.18 Kurtosis Detects       0.48

Variance Detects     0.005 Percent Non-Detects      16.67
Mean Detects       0.15 SD Detects

Mean of Logged Detects     -1.973 SD of Logged Detects       0.44

Median Detects       0.12 CV Detects       0.48
Skewness Detects

Number of Detects      15 Number of Non-Detects       3
Number of Distinct Detects      15 Number of Distinct Non-Detects       3

     0.074

Minimum Detect      0.072 Minimum Non-Detect       0.22
Maximum Detect       0.31 Maximum Non-Detect       2.6

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
Recommendations are based upon data size, data distribution, and skewness.

mmendations are based upon the results of the simulation studies summarized in Singh, Maichle, and 
ations results will not cover all Real World data sets; for additional insight the user may want to cons

95% Adjusted Gamma KM-UCL      16.55

Thallium

General Statistics
Total Number of Observations      18 Number of Distinct Observations      18

Mean in Original Scale       3.14 Mean in Log Scale    -0.072
SD in Original Scale       8.21 SD in Log Scale       1.24

   95% t UCL (Assumes normality)       6.75    95% H-Stat UCL       5.49

Suggested UCL to Use
95% KM (t) UCL       6.95 95% GROS Adjusted Gamma UCL      10.62

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics
Detected Data appear Gamma Distributed at 5% Significance Level

KM Mean (logged)     -0.127    95% H-UCL (KM -Log)       5.21
KM SD (logged)       1.24    95% Critical H Value (KM-Log)       3.10

KM Standard Error of Mean (logged)       0.36

DL/2 Statistics
DL/2 Normal DL/2 Log-Transformed
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Lognormal GOF Test

MLE Mean (bias corrected)       1.35 MLE Sd (bias corrected)       0.73
Approximate Chi Square Value (0.05)      85.43

Assuming Gamma Distribution
oximate Gamma UCL (use when n>=50))       1.71% Adjusted Gamma UCL (use when n<50)       1.76

Adjusted Level of Significance      0.033 Adjusted Chi Square Value      83.1

k hat (MLE)       4.12 k star (bias corrected MLE)       3.39

5% K-S Critical Value       0.21ata Not Gamma Distributed at 5% Significance Lev
Data Not Gamma Distributed at 5% Significance Level

Theta hat (MLE)       0.32 Theta star (bias corrected MLE)       0.39
nu hat (MLE)    131.9 nu star (bias corrected)    108.5

Gamma GOF Test
A-D Test Statistic       0.97 Anderson-Darling Gamma GOF Test

   95% Student's-t UCL       1.71    95% Adjusted-CLT UCL (Chen-1995)       1.82

5% A-D Critical Value       0.74ata Not Gamma Distributed at 5% Significance Lev
K-S Test Statistic       0.23 Kolmogrov-Smirnoff Gamma GOF Test

Gamma Statistics

Normal GOF Test
Shapiro Wilk Test Statistic       0.72 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.88 Data Not Normal at 5% Significance Level
Lilliefors Test Statistic       0.23 Lilliefors GOF Test

5% Lilliefors Critical Value       0.22 Data Not Normal at 5% Significance Level

   95% Modified-t UCL (Johnson-1978)       1.73

Data Not Normal at 5% Significance Level

Assuming Normal Distribution
   95% Normal UCL    95% UCLs (Adjusted for Skewness)

      0.83 Std. Error of Mean       0.20

Number of Missing Observations       0
Minimum       0.68 Mean

Coefficient of Variation       0.61 Skewness       2.28

Maximum       3.97 Median       0.94
SD

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
Recommendations are based upon data size, data distribution, and skewness.

mmendations are based upon the results of the simulation studies summarized in Singh, Maichle, and 
ations results will not cover all Real World data sets; for additional insight the user may want to cons

95% Adjusted Gamma KM-UCL       0.18

      1.35

Uranium-234

General Statistics
Total Number of Observations      16 Number of Distinct Observations      16

Mean in Original Scale       0.27 Mean in Log Scale     -1.74
SD in Original Scale       0.36 SD in Log Scale       0.82

   95% t UCL (Assumes normality)       0.42    95% H-Stat UCL       0.39

Suggested UCL to Use
95% KM (BCA) UCL       0.18 95% GROS Adjusted Gamma UCL       0.18

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics
Detected Data appear Gamma Distributed at 5% Significance Level

CLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distribute
KM Mean (logged)     -1.984    95% H-UCL (KM -Log)       0.18

KM SD (logged)       0.42    95% Critical H Value (KM-Log)       1.95
KM Standard Error of Mean (logged)       0.11

DL/2 Statistics
DL/2 Normal DL/2 Log-Transformed

SD in Original Scale      0.068 SD in Log Scale       0.40
% t UCL (assumes normality of ROS data)       0.17    95% Percentile Bootstrap UCL       0.17

   95% BCA Bootstrap UCL       0.18    95% Bootstrap t UCL       0.19
   95% H-UCL (Log ROS)       0.18

Lognormal GOF Test on Detected Observations Only
Shapiro Wilk Test Statistic       0.94 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.88ected Data appear Lognormal at 5% Significance L
Lilliefors Test Statistic       0.15 Lilliefors GOF Test

5% Lilliefors Critical Value       0.22ected Data appear Lognormal at 5% Significance L
Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects
Mean in Original Scale       0.15 Mean in Log Scale     -1.982

   157.4 Adjusted Chi Square Value (188.15, β)    154.7
mma Approximate UCL (use when n>=50)       0.18% Gamma Adjusted UCL (use when n<50)       0.18
pproximate Chi Square Value (188.15, α)
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5% Lilliefors Critical Value       0.22 Data Not Lognormal at 5% Significance Level
Data appear Approximate Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.88Data appear Lognormal at 5% Significance Level
Lilliefors Test Statistic       0.23

Lognormal Statistics

Approximate Chi Square Value (0.05)      74.64

Assuming Gamma Distribution
roximate Gamma UCL (use when n>=50)       1.8% Adjusted Gamma UCL (use when n<50)       1.85

Adjusted Level of Significance      0.033 Adjusted Chi Square Value      72.47

Lilliefors Lognormal GOF Test

Lognormal GOF Test
Shapiro Wilk Test Statistic       0.90 Shapiro Wilk Lognormal GOF Test

Detected data follow Appr. Gamma Distribution at 5% Significance Level

Gamma Statistics
k hat (MLE)       3.65 k star (bias corrected MLE)       3.00

Theta hat (MLE)       0.38 Theta star (bias corrected MLE)       0.46
nu hat (MLE)    116.8 nu star (bias corrected)      96.27

MLE Mean (bias corrected)       1.39 MLE Sd (bias corrected)       0.80

Assuming Normal Distribution
   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL       1.76

Gamma GOF Test
A-D Test Statistic       0.72 Anderson-Darling Gamma GOF Test

5% A-D Critical Value       0.74d data appear Gamma Distributed at 5% Significan
K-S Test Statistic       0.25 Kolmogrov-Smirnoff Gamma GOF Test

5% K-S Critical Value       0.21ata Not Gamma Distributed at 5% Significance Lev

5% Shapiro Wilk Critical Value       0.88 Data Not Normal at 5% Significance Level
Lilliefors Test Statistic       0.23 Lilliefors GOF Test

   95% Adjusted-CLT UCL (Chen-1995)       1.84

5% Lilliefors Critical Value       0.22 Data Not Normal at 5% Significance Level
Data Not Normal at 5% Significance Level

   95% Modified-t UCL (Johnson-1978)       1.78

      0.60 Skewness       1.71

Minimum       0.63 Mean       1.39
Maximum       3.86 Median

Normal GOF Test
Shapiro Wilk Test Statistic       0.80 Shapiro Wilk GOF Test

SD       0.84 Std. Error of Mean       0.21
Coefficient of Variation

Uranium-238

General Statistics

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
mmendations are based upon the results of the simulation studies summarized in Singh, Singh, and 

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.
For additional insight the user may want to consult a statistician.

      1.07

Total Number of Observations      16 Number of Distinct Observations      16
Number of Missing Observations       0

   95% BCA Bootstrap UCL       1.84
   90% Chebyshev(Mean, Sd) UCL       1.97    95% Chebyshev(Mean, Sd) UCL       2.25

 97.5% Chebyshev(Mean, Sd) UCL       2.65    99% Chebyshev(Mean, Sd) UCL       3.42

Suggested UCL to Use
95% Student's-t UCL       1.71 or 95% Modified-t UCL       1.73

Nonparametric Distribution Free UCLs

   95% Chebyshev (MVUE) UCL       2.04  97.5% Chebyshev (MVUE) UCL       2.35
   99% Chebyshev (MVUE) UCL

   95% CLT UCL       1.69    95% Jackknife UCL       1.71
   95% Standard Bootstrap UCL       1.68    95% Bootstrap-t UCL       2.01

   95% Hall's Bootstrap UCL       3.02    95% Percentile Bootstrap UCL       1.69

Lognormal Statistics
Minimum of Logged Data     -0.384 Mean of logged Data       0.17

      2.97

Assuming Lognormal Distribution
   95% H-UCL       1.72    90% Chebyshev (MVUE) UCL       1.82

Nonparametric Distribution Free UCL Statistics
Data appear to follow a Discernible Distribution at 5% Significance Level

Lilliefors Lognormal GOF Test

Shapiro Wilk Test Statistic       0.87 Shapiro Wilk Lognormal GOF Test

5% Lilliefors Critical Value       0.22Data appear Lognormal at 5% Significance Level
Data appear Approximate Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.88 Data Not Lognormal at 5% Significance Level
Lilliefors Test Statistic       0.21

Maximum of Logged Data       1.37 SD of logged Data       0.48
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 97.5% Chebyshev(Mean, Sd) UCL       2.72    99% Chebyshev(Mean, Sd) UCL       3.50

Suggested UCL to Use
95% Adjusted Gamma UCL       1.85

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
mmendations are based upon the results of the simulation studies summarized in Singh, Singh, and 

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.
For additional insight the user may want to consult a statistician.

   95% CLT UCL       1.74    95% Jackknife UCL       1.76
   95% Standard Bootstrap UCL       1.73    95% Bootstrap-t UCL       1.90

   95% Hall's Bootstrap UCL       2.13    95% Percentile Bootstrap UCL       1.74
   95% BCA Bootstrap UCL       1.88

   90% Chebyshev(Mean, Sd) UCL       2.03    95% Chebyshev(Mean, Sd) UCL       2.32

      3.28

Assuming Lognormal Distribution
   95% H-UCL       1.86    90% Chebyshev (MVUE) UCL       1.95

Nonparametric Distribution Free UCL Statistics
Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

   95% Chebyshev (MVUE) UCL       2.21  97.5% Chebyshev (MVUE) UCL       2.57
   99% Chebyshev (MVUE) UCL

Maximum of Logged Data       1.35 SD of logged Data       0.53
Minimum of Logged Data     -0.457 Mean of logged Data       0.19
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From File   ProUCLinput_11-011(a)_0-1.xls
Full Precision   OFF

Confidence Coefficient   95%

UCL Statistics for Data Sets with Non-Detects

User Selected Options
e/Time of Computation   2/5/2015 10:24:39 AM

Number of Missing Observations       0
Minimum   3390 Mean   5990

General Statistics
Total Number of Observations       9 Number of Distinct Observations       9

 f Bootstrap Operations   2000

Aluminum

Note: Sample size is small (e.g., <10), if data are collected using ISM approach, you should use
guidance provided in ITRC Tech Reg Guide on ISM (ITRC, 2012) to compute statistics of interest.

For example, you may want to use Chebyshev UCL to estimate EPC (ITRC, 2012).
Chebyshev UCL can be computed using the Nonparametric and All UCL Options of ProUCL 5.0

Coefficient of Variation       0.34 Skewness       0.51

Maximum   9560 Median   5610
SD   2069 Std. Error of Mean    689.7

Data appear Normal at 5% Significance Level

Assuming Normal Distribution
   95% Normal UCL    95% UCLs (Adjusted for Skewness)

Lilliefors Test Statistic       0.18 Lilliefors GOF Test
5% Lilliefors Critical Value       0.29 Data appear Normal at 5% Significance Level

Normal GOF Test
Shapiro Wilk Test Statistic       0.94 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.82 Data appear Normal at 5% Significance Level

5% A-D Critical Value       0.72d data appear Gamma Distributed at 5% Significan
K-S Test Statistic       0.18 Kolmogrov-Smirnoff Gamma GOF Test

Gamma GOF Test
A-D Test Statistic       0.25 Anderson-Darling Gamma GOF Test

   95% Student's-t UCL   7273    95% Adjusted-CLT UCL (Chen-1995)   7251
   95% Modified-t UCL (Johnson-1978)   7292

Theta hat (MLE)    624.6 Theta star (bias corrected MLE)    926.1
nu hat (MLE)    172.6 nu star (bias corrected)    116.4

Gamma Statistics
k hat (MLE)       9.59 k star (bias corrected MLE)       6.46

5% K-S Critical Value       0.27d data appear Gamma Distributed at 5% Significan
Detected data appear Gamma Distributed at 5% Significance Level

Assuming Gamma Distribution
oximate Gamma UCL (use when n>=50))   7538% Adjusted Gamma UCL (use when n<50)   7923

Adjusted Level of Significance      0.023 Adjusted Chi Square Value      88.02

MLE Mean (bias corrected)   5990 MLE Sd (bias corrected)   2355
Approximate Chi Square Value (0.05)      92.51

Lognormal Statistics
Minimum of Logged Data       8.12 Mean of logged Data       8.64

5% Lilliefors Critical Value       0.29Data appear Lognormal at 5% Significance Level
Data appear Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.82Data appear Lognormal at 5% Significance Level
Lilliefors Test Statistic       0.16 Lilliefors Lognormal GOF Test

Lognormal GOF Test
Shapiro Wilk Test Statistic       0.96 Shapiro Wilk Lognormal GOF Test

   95% Chebyshev (MVUE) UCL   9025  97.5% Chebyshev (MVUE) UCL  10339
   99% Chebyshev (MVUE) UCL  12919

Assuming Lognormal Distribution
   95% H-UCL   7766    90% Chebyshev (MVUE) UCL   8079

Maximum of Logged Data       9.16 SD of logged Data       0.34

   95% Hall's Bootstrap UCL   7232    95% Percentile Bootstrap UCL   7060
   95% BCA Bootstrap UCL   7186

   95% CLT UCL   7124    95% Jackknife UCL   7273
   95% Standard Bootstrap UCL   7048    95% Bootstrap-t UCL   7500

Nonparametric Distribution Free UCL Statistics
Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

Suggested UCL to Use

   90% Chebyshev(Mean, Sd) UCL   8059    95% Chebyshev(Mean, Sd) UCL   8996
 97.5% Chebyshev(Mean, Sd) UCL  10297    99% Chebyshev(Mean, Sd) UCL  12853



84
85
86
87
88
89
90
91
92
93
94
95
96
97
98
99

100
101
102
103
104
105
106
107
108
109
110
111
112
113
114
115
116
117
118
119
120
121
122
123
124
125
126
127
128
129
130
131
132
133
134
135
136
137
138
139
140
141
142
143
144
145
146
147
148
149
150
151
152
153
154
155
156
157
158
159
160
161
162
163
164
165
166

A B C D E F G H I J K L

Barium

General Statistics

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
mmendations are based upon the results of the simulation studies summarized in Singh, Singh, and 

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.
For additional insight the user may want to consult a statistician.

95% Student's-t UCL   7273

SD      40.69 Std. Error of Mean      13.56
Coefficient of Variation       0.36 Skewness       0.30

Minimum      58.1 Mean    111.6
Maximum    174 Median      96.2

Total Number of Observations       9 Number of Distinct Observations       9
Number of Missing Observations       0

5% Lilliefors Critical Value       0.29 Data appear Normal at 5% Significance Level
Data appear Normal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.82 Data appear Normal at 5% Significance Level
Lilliefors Test Statistic       0.20 Lilliefors GOF Test

Normal GOF Test
Shapiro Wilk Test Statistic       0.91 Shapiro Wilk GOF Test

Note: Sample size is small (e.g., <10), if data are collected using ISM approach, you should use
guidance provided in ITRC Tech Reg Guide on ISM (ITRC, 2012) to compute statistics of interest.

For example, you may want to use Chebyshev UCL to estimate EPC (ITRC, 2012).
Chebyshev UCL can be computed using the Nonparametric and All UCL Options of ProUCL 5.0

Gamma GOF Test
A-D Test Statistic       0.44 Anderson-Darling Gamma GOF Test

5% A-D Critical Value       0.72d data appear Gamma Distributed at 5% Significan

   95% Modified-t UCL (Johnson-1978)    137.1

Assuming Normal Distribution
   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL    136.8    95% Adjusted-CLT UCL (Chen-1995)    135.4

Theta hat (MLE)      13.42 Theta star (bias corrected MLE)      19.86
nu hat (MLE)    149.7 nu star (bias corrected)    101.2

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics
k hat (MLE)       8.31 k star (bias corrected MLE)       5.62

K-S Test Statistic       0.20 Kolmogrov-Smirnoff Gamma GOF Test
5% K-S Critical Value       0.27d data appear Gamma Distributed at 5% Significan

Assuming Gamma Distribution
oximate Gamma UCL (use when n>=50))    143 % Adjusted Gamma UCL (use when n<50)    150.9

Adjusted Level of Significance      0.023 Adjusted Chi Square Value      74.82

MLE Mean (bias corrected)    111.6 MLE Sd (bias corrected)      47.08
Approximate Chi Square Value (0.05)      78.95

Lognormal Statistics
Minimum of Logged Data       4.06 Mean of logged Data       4.65

5% Lilliefors Critical Value       0.29Data appear Lognormal at 5% Significance Level
Data appear Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.82Data appear Lognormal at 5% Significance Level
Lilliefors Test Statistic       0.18 Lilliefors Lognormal GOF Test

Lognormal GOF Test
Shapiro Wilk Test Statistic       0.92 Shapiro Wilk Lognormal GOF Test

   95% Chebyshev (MVUE) UCL    173.1  97.5% Chebyshev (MVUE) UCL    199.7
   99% Chebyshev (MVUE) UCL    252

Assuming Lognormal Distribution
   95% H-UCL    148.9    90% Chebyshev (MVUE) UCL    154

Maximum of Logged Data       5.15 SD of logged Data       0.37

   95% Hall's Bootstrap UCL    130.4    95% Percentile Bootstrap UCL    133.6
   95% BCA Bootstrap UCL    134.4

   95% CLT UCL    133.9    95% Jackknife UCL    136.8
   95% Standard Bootstrap UCL    132.8    95% Bootstrap-t UCL    139.6

Nonparametric Distribution Free UCL Statistics
Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

Suggested UCL to Use
95% Student's-t UCL    136.8

   90% Chebyshev(Mean, Sd) UCL    152.3    95% Chebyshev(Mean, Sd) UCL    170.7
 97.5% Chebyshev(Mean, Sd) UCL    196.3    99% Chebyshev(Mean, Sd) UCL    246.6
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tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
mmendations are based upon the results of the simulation studies summarized in Singh, Singh, and 

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.
For additional insight the user may want to consult a statistician.

Minimum Detect       0.14 Minimum Non-Detect       0.63
Maximum Detect       0.80 Maximum Non-Detect       0.63

Number of Detects       8 Number of Non-Detects       1
Number of Distinct Detects       8 Number of Distinct Non-Detects       1

Cadmium

General Statistics
Total Number of Observations       9 Number of Distinct Observations       9

Mean of Logged Detects     -1.179 SD of Logged Detects       0.49

Median Detects       0.29 CV Detects       0.58
Skewness Detects       1.95 Kurtosis Detects       4.43

Variance Detects      0.040 Percent Non-Detects      11.11
Mean Detects       0.34 SD Detects       0.20

Lilliefors Test Statistic       0.27 Lilliefors GOF Test
5% Lilliefors Critical Value       0.31etected Data appear Normal at 5% Significance Le

Normal GOF Test on Detects Only
Shapiro Wilk Test Statistic       0.79 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.81Detected Data Not Normal at 5% Significance Leve

Note: Sample size is small (e.g., <10), if data are collected using ISM approach, you should use
guidance provided in ITRC Tech Reg Guide on ISM (ITRC, 2012) to compute statistics of interest.

For example, you may want to use Chebyshev UCL to estimate EPC (ITRC, 2012).
Chebyshev UCL can be computed using the Nonparametric and All UCL Options of ProUCL 5.0

   95% KM (z) UCL       0.44    95% KM Bootstrap t UCL       0.60
90% KM Chebyshev UCL       0.53 95% KM Chebyshev UCL       0.62

SD       0.18    95% KM (BCA) UCL       0.45
95% KM (t) UCL       0.46 95% KM (Percentile Bootstrap) UCL       0.45

Detected Data appear Approximate Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs
Mean       0.33 Standard Error of Mean      0.065

K-S Test Statistic       0.22 Kolmogrov-Smirnoff GOF
5% K-S Critical Value       0.29d data appear Gamma Distributed at 5% Significan

Gamma GOF Tests on Detected Observations Only
A-D Test Statistic       0.39 Anderson-Darling GOF Test

5% A-D Critical Value       0.71d data appear Gamma Distributed at 5% Significan

97.5% KM Chebyshev UCL       0.74 99% KM Chebyshev UCL       0.99

MLE Mean (bias corrected)       0.34 MLE Sd (bias corrected)       0.20

Theta hat (MLE)      0.079 Theta star (bias corrected MLE)       0.12
nu hat (MLE)      70.04 nu star (bias corrected)      45.11

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only
k hat (MLE)       4.37 k star (bias corrected MLE)       2.81

Gamma ROS Statistics using Imputed  Non-Detects
GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1
For such situations, GROS method tends to yield inflated values of UCLs and BTVs

Approximate Chi Square Value (62.65, α)      45.44 Adjusted Chi Square Value (62.65, β)      42.37
 Approximate KM-UCL (use when n>=50)       0.46mma Adjusted KM-UCL (use when n<50)       0.50

Gamma Kaplan-Meier (KM) Statistics
k hat (KM)       3.48 nu hat (KM)      62.65

k hat (MLE)       4.82 k star (bias corrected MLE)       3.29
Theta hat (MLE)      0.070 Theta star (bias corrected MLE)       0.10

Maximum       0.80 Median       0.29
SD       0.19 CV       0.56

ma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM e
Minimum       0.14 Mean       0.33

mma Approximate UCL (use when n>=50)       0.47% Gamma Adjusted UCL (use when n<50)       0.50

Adjusted Level of Significance (β)      0.023
Approximate Chi Square Value (59.27, α)      42.57 Adjusted Chi Square Value (59.27, β)      39.6

nu hat (MLE)      86.91 nu star (bias corrected)      59.27
MLE Mean (bias corrected)       0.33 MLE Sd (bias corrected)       0.18

Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects
Mean in Original Scale       0.33 Mean in Log Scale     -1.19

Lilliefors Test Statistic       0.18 Lilliefors GOF Test
5% Lilliefors Critical Value       0.31ected Data appear Lognormal at 5% Significance L

Lognormal GOF Test on Detected Observations Only
Shapiro Wilk Test Statistic       0.95 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.81ected Data appear Lognormal at 5% Significance L

SD in Original Scale       0.19 SD in Log Scale       0.46
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CLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distribute
KM Mean (logged)     -1.195    95% H-UCL (KM -Log)       0.47

   95% BCA Bootstrap UCL       0.48    95% Bootstrap t UCL       0.6
   95% H-UCL (Log ROS)       0.48

% t UCL (assumes normality of ROS data)       0.45    95% Percentile Bootstrap UCL       0.44

SD in Original Scale       0.18 SD in Log Scale       0.46
   95% t UCL (Assumes normality)       0.46    95% H-Stat UCL       0.49

DL/2 Statistics
DL/2 Normal DL/2 Log-Transformed
Mean in Original Scale       0.34 Mean in Log Scale     -1.177

KM SD (logged)       0.45    95% Critical H Value (KM-Log)       2.18
KM Standard Error of Mean (logged)       0.16

Calcium

General Statistics

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
Recommendations are based upon data size, data distribution, and skewness.

mmendations are based upon the results of the simulation studies summarized in Singh, Maichle, and 
ations results will not cover all Real World data sets; for additional insight the user may want to cons

Suggested UCL to Use
95% KM (t) UCL       0.46 95% KM (Percentile Bootstrap) UCL       0.45

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics
Detected Data appear Approximate Normal Distributed at 5% Significance Level

SD   3163 Std. Error of Mean   1054
Coefficient of Variation       0.77 Skewness       2.59

Minimum   2250 Mean   4094
Maximum  12200 Median   2770

Total Number of Observations       9 Number of Distinct Observations       9
Number of Missing Observations       0

5% Lilliefors Critical Value       0.29 Data Not Normal at 5% Significance Level
Data Not Normal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.82 Data Not Normal at 5% Significance Level
Lilliefors Test Statistic       0.29 Lilliefors GOF Test

Normal GOF Test
Shapiro Wilk Test Statistic       0.61 Shapiro Wilk GOF Test

Note: Sample size is small (e.g., <10), if data are collected using ISM approach, you should use
guidance provided in ITRC Tech Reg Guide on ISM (ITRC, 2012) to compute statistics of interest.

For example, you may want to use Chebyshev UCL to estimate EPC (ITRC, 2012).
Chebyshev UCL can be computed using the Nonparametric and All UCL Options of ProUCL 5.0

Gamma GOF Test
A-D Test Statistic       1.07 Anderson-Darling Gamma GOF Test

5% A-D Critical Value       0.72ata Not Gamma Distributed at 5% Significance Lev

   95% Modified-t UCL (Johnson-1978)   6207

Assuming Normal Distribution
   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL   6055    95% Adjusted-CLT UCL (Chen-1995)   6804

Theta hat (MLE)   1268 Theta star (bias corrected MLE)   1839
nu hat (MLE)      58.1 nu star (bias corrected)      40.07

Data Not Gamma Distributed at 5% Significance Level

Gamma Statistics
k hat (MLE)       3.22 k star (bias corrected MLE)       2.22

K-S Test Statistic       0.29 Kolmogrov-Smirnoff Gamma GOF Test
5% K-S Critical Value       0.28ata Not Gamma Distributed at 5% Significance Lev

Assuming Gamma Distribution
oximate Gamma UCL (use when n>=50))   6176% Adjusted Gamma UCL (use when n<50)   6760

Adjusted Level of Significance      0.023 Adjusted Chi Square Value      24.27

MLE Mean (bias corrected)   4094 MLE Sd (bias corrected)   2744
Approximate Chi Square Value (0.05)      26.57

Lognormal Statistics
Minimum of Logged Data       7.71 Mean of logged Data       8.15

5% Lilliefors Critical Value       0.29Data appear Lognormal at 5% Significance Level
Data appear Approximate Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.82 Data Not Lognormal at 5% Significance Level
Lilliefors Test Statistic       0.26 Lilliefors Lognormal GOF Test

Lognormal GOF Test
Shapiro Wilk Test Statistic       0.78 Shapiro Wilk Lognormal GOF Test

Maximum of Logged Data       9.40 SD of logged Data       0.53



333
334
335
336
337
338
339
340
341
342
343
344
345
346
347
348
349
350
351
352
353
354
355
356
357
358
359
360
361
362
363
364
365
366
367
368
369
370
371
372
373
374
375
376
377
378
379
380
381
382
383
384
385
386
387
388
389
390
391
392
393
394
395
396
397
398
399
400
401
402
403
404
405
406
407
408
409
410
411
412
413
414
415

A B C D E F G H I J K L

   95% Chebyshev (MVUE) UCL   7073  97.5% Chebyshev (MVUE) UCL   8425
   99% Chebyshev (MVUE) UCL  11082

Assuming Lognormal Distribution
   95% H-UCL   6202    90% Chebyshev (MVUE) UCL   6099

   95% Hall's Bootstrap UCL  11595    95% Percentile Bootstrap UCL   6051
   95% BCA Bootstrap UCL   6927

   95% CLT UCL   5828    95% Jackknife UCL   6055
   95% Standard Bootstrap UCL   5765    95% Bootstrap-t UCL  11159

Nonparametric Distribution Free UCL Statistics
Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

Chromium

General Statistics

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
mmendations are based upon the results of the simulation studies summarized in Singh, Singh, and 

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.
For additional insight the user may want to consult a statistician.

Suggested UCL to Use
95% Chebyshev (Mean, Sd) UCL   8690

   90% Chebyshev(Mean, Sd) UCL   7257    95% Chebyshev(Mean, Sd) UCL   8690
 97.5% Chebyshev(Mean, Sd) UCL  10678    99% Chebyshev(Mean, Sd) UCL  14583

SD       1.36 Std. Error of Mean       0.45
Coefficient of Variation       0.19 Skewness     -0.364

Minimum       4.81 Mean       6.99
Maximum       8.6 Median       6.99

Total Number of Observations       9 Number of Distinct Observations       9
Number of Missing Observations       0

5% Lilliefors Critical Value       0.29 Data appear Normal at 5% Significance Level
Data appear Normal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.82 Data appear Normal at 5% Significance Level
Lilliefors Test Statistic       0.15 Lilliefors GOF Test

Normal GOF Test
Shapiro Wilk Test Statistic       0.93 Shapiro Wilk GOF Test

Note: Sample size is small (e.g., <10), if data are collected using ISM approach, you should use
guidance provided in ITRC Tech Reg Guide on ISM (ITRC, 2012) to compute statistics of interest.

For example, you may want to use Chebyshev UCL to estimate EPC (ITRC, 2012).
Chebyshev UCL can be computed using the Nonparametric and All UCL Options of ProUCL 5.0

Gamma GOF Test
A-D Test Statistic       0.32 Anderson-Darling Gamma GOF Test

5% A-D Critical Value       0.72d data appear Gamma Distributed at 5% Significan

   95% Modified-t UCL (Johnson-1978)       7.82

Assuming Normal Distribution
   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL       7.83    95% Adjusted-CLT UCL (Chen-1995)       7.67

Theta hat (MLE)       0.25 Theta star (bias corrected MLE)       0.37
nu hat (MLE)    501.7 nu star (bias corrected)    335.8

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics
k hat (MLE)      27.87 k star (bias corrected MLE)      18.66

K-S Test Statistic       0.16 Kolmogrov-Smirnoff Gamma GOF Test
5% K-S Critical Value       0.27d data appear Gamma Distributed at 5% Significan

Assuming Gamma Distribution
oximate Gamma UCL (use when n>=50))       7.97% Adjusted Gamma UCL (use when n<50)       8.20

Adjusted Level of Significance      0.023 Adjusted Chi Square Value    286.1

MLE Mean (bias corrected)       6.99 MLE Sd (bias corrected)       1.61
Approximate Chi Square Value (0.05)    294.4

Lognormal Statistics
Minimum of Logged Data       1.57 Mean of logged Data       1.92

5% Lilliefors Critical Value       0.29Data appear Lognormal at 5% Significance Level
Data appear Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.82Data appear Lognormal at 5% Significance Level
Lilliefors Test Statistic       0.17 Lilliefors Lognormal GOF Test

Lognormal GOF Test
Shapiro Wilk Test Statistic       0.92 Shapiro Wilk Lognormal GOF Test

Assuming Lognormal Distribution

Maximum of Logged Data       2.15 SD of logged Data       0.20
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   95% Chebyshev (MVUE) UCL       9.08  97.5% Chebyshev (MVUE) UCL       9.99
   99% Chebyshev (MVUE) UCL      11.77

   95% H-UCL       8.05    90% Chebyshev (MVUE) UCL       8.43

   95% Hall's Bootstrap UCL       7.62    95% Percentile Bootstrap UCL       7.69
   95% BCA Bootstrap UCL       7.64

   95% CLT UCL       7.73    95% Jackknife UCL       7.83
   95% Standard Bootstrap UCL       7.68    95% Bootstrap-t UCL       7.72

Nonparametric Distribution Free UCL Statistics
Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
mmendations are based upon the results of the simulation studies summarized in Singh, Singh, and 

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.
For additional insight the user may want to consult a statistician.

Suggested UCL to Use
95% Student's-t UCL       7.83

   90% Chebyshev(Mean, Sd) UCL       8.35    95% Chebyshev(Mean, Sd) UCL       8.96
 97.5% Chebyshev(Mean, Sd) UCL       9.82    99% Chebyshev(Mean, Sd) UCL      11.5

Number of Detects       5 Number of Non-Detects       4
Number of Distinct Detects       5 Number of Distinct Non-Detects       4

General Statistics
Total Number of Observations       9 Number of Distinct Observations       9

 highly negatively-skewed data, confidence limits (e.g., Chen, Johnson, Lognormal, and Gamma) ma
reliable.  Chen's and Johnson's methods provide adjustments for positvely skewed data sets.

Chrysene

Median Detects      0.040 CV Detects       0.79
Skewness Detects       0.71 Kurtosis Detects     -2.624

Variance Detects     0.004 Percent Non-Detects      44.44
Mean Detects      0.081 SD Detects      0.065

Minimum Detect      0.029 Minimum Non-Detect      0.045
Maximum Detect       0.16 Maximum Non-Detect      0.073

Normal GOF Test on Detects Only
Shapiro Wilk Test Statistic       0.79 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.76etected Data appear Normal at 5% Significance Le

Note: Sample size is small (e.g., <10), if data are collected using ISM approach, you should use
guidance provided in ITRC Tech Reg Guide on ISM (ITRC, 2012) to compute statistics of interest.

For example, you may want to use Chebyshev UCL to estimate EPC (ITRC, 2012).
Chebyshev UCL can be computed using the Nonparametric and All UCL Options of ProUCL 5.0

Mean of Logged Detects     -2.774 SD of Logged Detects       0.81

SD      0.049    95% KM (BCA) UCL      0.090
95% KM (t) UCL      0.095 95% KM (Percentile Bootstrap) UCL      0.091

Detected Data appear Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs
Mean      0.060 Standard Error of Mean      0.018

Lilliefors Test Statistic       0.33 Lilliefors GOF Test
5% Lilliefors Critical Value       0.39etected Data appear Normal at 5% Significance Le

Gamma GOF Tests on Detected Observations Only
A-D Test Statistic       0.62 Anderson-Darling GOF Test

5% A-D Critical Value       0.68d data appear Gamma Distributed at 5% Significan

97.5% KM Chebyshev UCL       0.17 99% KM Chebyshev UCL       0.24

   95% KM (z) UCL      0.091    95% KM Bootstrap t UCL       0.27
90% KM Chebyshev UCL       0.11 95% KM Chebyshev UCL       0.14

Theta hat (MLE)      0.040 Theta star (bias corrected MLE)      0.087
nu hat (MLE)      20.05 nu star (bias corrected)       9.35

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only
k hat (MLE)       2.00 k star (bias corrected MLE)       0.93

K-S Test Statistic       0.34 Kolmogrov-Smirnoff GOF
5% K-S Critical Value       0.36d data appear Gamma Distributed at 5% Significan

Approximate Chi Square Value (27.36, α)      16.43 Adjusted Chi Square Value (27.36, β)      14.68
 Approximate KM-UCL (use when n>=50)       0.10mma Adjusted KM-UCL (use when n<50)       0.11

Gamma Kaplan-Meier (KM) Statistics
k hat (KM)       1.52 nu hat (KM)      27.36

MLE Mean (bias corrected)      0.081 MLE Sd (bias corrected)      0.084

ma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM e

Gamma ROS Statistics using Imputed  Non-Detects
GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1
For such situations, GROS method tends to yield inflated values of UCLs and BTVs
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Maximum       0.16 Median      0.037
SD      0.051 CV       0.83

Minimum      0.029 Mean      0.062

Adjusted Level of Significance (β)      0.023
Approximate Chi Square Value (30.23, α)      18.67 Adjusted Chi Square Value (30.23, β)      16.78

nu hat (MLE)      43.34 nu star (bias corrected)      30.23
MLE Mean (bias corrected)      0.062 MLE Sd (bias corrected)      0.047

k hat (MLE)       2.40 k star (bias corrected MLE)       1.67
Theta hat (MLE)      0.025 Theta star (bias corrected MLE)      0.036

Lilliefors Test Statistic       0.30 Lilliefors GOF Test
5% Lilliefors Critical Value       0.39ected Data appear Lognormal at 5% Significance L

Lognormal GOF Test on Detected Observations Only
Shapiro Wilk Test Statistic       0.81 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.76ected Data appear Lognormal at 5% Significance L

mma Approximate UCL (use when n>=50)       0.1% Gamma Adjusted UCL (use when n<50)       0.11

   95% BCA Bootstrap UCL      0.096    95% Bootstrap t UCL       0.47
   95% H-UCL (Log ROS)       0.10

SD in Original Scale      0.051 SD in Log Scale       0.63
% t UCL (assumes normality of ROS data)      0.094    95% Percentile Bootstrap UCL      0.090

Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects
Mean in Original Scale      0.062 Mean in Log Scale     -2.993

DL/2 Statistics
DL/2 Normal DL/2 Log-Transformed
Mean in Original Scale      0.057 Mean in Log Scale     -3.144

KM SD (logged)       0.62    95% Critical H Value (KM-Log)       2.48
KM Standard Error of Mean (logged)       0.23

CLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distribute
KM Mean (logged)     -3.037    95% H-UCL (KM -Log)       0.10

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
Recommendations are based upon data size, data distribution, and skewness.

mmendations are based upon the results of the simulation studies summarized in Singh, Maichle, and 
ations results will not cover all Real World data sets; for additional insight the user may want to cons

Suggested UCL to Use
95% KM (t) UCL      0.095 95% KM (Percentile Bootstrap) UCL      0.091

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics
Detected Data appear Normal Distributed at 5% Significance Level

SD in Original Scale      0.054 SD in Log Scale       0.73
   95% t UCL (Assumes normality)      0.091    95% H-Stat UCL       0.11

Minimum       7.05 Mean      21.99
Maximum      96.4 Median      11.4

Total Number of Observations       9 Number of Distinct Observations       9
Number of Missing Observations       0

Copper

General Statistics

Normal GOF Test
Shapiro Wilk Test Statistic       0.56 Shapiro Wilk GOF Test

Note: Sample size is small (e.g., <10), if data are collected using ISM approach, you should use
guidance provided in ITRC Tech Reg Guide on ISM (ITRC, 2012) to compute statistics of interest.

For example, you may want to use Chebyshev UCL to estimate EPC (ITRC, 2012).
Chebyshev UCL can be computed using the Nonparametric and All UCL Options of ProUCL 5.0

SD      28.43 Std. Error of Mean       9.47
Coefficient of Variation       1.29 Skewness       2.79

Assuming Normal Distribution
   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL      39.61    95% Adjusted-CLT UCL (Chen-1995)      47.01

5% Lilliefors Critical Value       0.29 Data Not Normal at 5% Significance Level
Data Not Normal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.82 Data Not Normal at 5% Significance Level
Lilliefors Test Statistic       0.38 Lilliefors GOF Test

K-S Test Statistic       0.26 Kolmogrov-Smirnoff Gamma GOF Test
5% K-S Critical Value       0.28d data appear Gamma Distributed at 5% Significan

Gamma GOF Test
A-D Test Statistic       1.00 Anderson-Darling Gamma GOF Test

5% A-D Critical Value       0.73ata Not Gamma Distributed at 5% Significance Lev

   95% Modified-t UCL (Johnson-1978)      41.08

Detected data follow Appr. Gamma Distribution at 5% Significance Level
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MLE Mean (bias corrected)      21.99 MLE Sd (bias corrected)      22.04
Approximate Chi Square Value (0.05)       9.32

Theta hat (MLE)      15.91 Theta star (bias corrected MLE)      22.09
nu hat (MLE)      24.87 nu star (bias corrected)      17.91

Gamma Statistics
k hat (MLE)       1.38 k star (bias corrected MLE)       0.99

5% Shapiro Wilk Critical Value       0.82 Data Not Lognormal at 5% Significance Level
Lilliefors Test Statistic       0.19 Lilliefors Lognormal GOF Test

Lognormal GOF Test
Shapiro Wilk Test Statistic       0.82 Shapiro Wilk Lognormal GOF Test

Assuming Gamma Distribution
roximate Gamma UCL (use when n>=50)      42.22% Adjusted Gamma UCL (use when n<50)      48.9

Adjusted Level of Significance      0.023 Adjusted Chi Square Value       8.05

Assuming Lognormal Distribution
   95% H-UCL      47.02    90% Chebyshev (MVUE) UCL      36.21

Maximum of Logged Data       4.56 SD of logged Data       0.82

Lognormal Statistics
Minimum of Logged Data       1.95 Mean of logged Data       2.68

5% Lilliefors Critical Value       0.29Data appear Lognormal at 5% Significance Level
Data appear Approximate Lognormal at 5% Significance Level

   95% CLT UCL      37.57    95% Jackknife UCL      39.61
   95% Standard Bootstrap UCL      36.55    95% Bootstrap-t UCL      92.75

Nonparametric Distribution Free UCL Statistics
Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

   95% Chebyshev (MVUE) UCL      43.72  97.5% Chebyshev (MVUE) UCL      54.15
   99% Chebyshev (MVUE) UCL      74.62

Suggested UCL to Use
95% Adjusted Gamma UCL      48.9

   90% Chebyshev(Mean, Sd) UCL      50.42    95% Chebyshev(Mean, Sd) UCL      63.29
 97.5% Chebyshev(Mean, Sd) UCL      81.17    99% Chebyshev(Mean, Sd) UCL    116.3

   95% Hall's Bootstrap UCL      98.89    95% Percentile Bootstrap UCL      40.19
   95% BCA Bootstrap UCL      51.32

Number of Detects       6 Number of Non-Detects       3
Number of Distinct Detects       6 Number of Distinct Non-Detects       3

Fluoranthene

General Statistics
Total Number of Observations       9 Number of Distinct Observations       9

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
mmendations are based upon the results of the simulation studies summarized in Singh, Singh, and 

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.
For additional insight the user may want to consult a statistician.

Median Detects      0.070 CV Detects       0.94
Skewness Detects       1.00 Kurtosis Detects     -1.249

Variance Detects      0.017 Percent Non-Detects      33.33
Mean Detects       0.14 SD Detects       0.13

Minimum Detect      0.027 Minimum Non-Detect      0.045
Maximum Detect       0.34 Maximum Non-Detect      0.055

Normal GOF Test on Detects Only
Shapiro Wilk Test Statistic       0.78 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.78Detected Data Not Normal at 5% Significance Leve

Note: Sample size is small (e.g., <10), if data are collected using ISM approach, you should use
guidance provided in ITRC Tech Reg Guide on ISM (ITRC, 2012) to compute statistics of interest.

For example, you may want to use Chebyshev UCL to estimate EPC (ITRC, 2012).
Chebyshev UCL can be computed using the Nonparametric and All UCL Options of ProUCL 5.0

Mean of Logged Detects     -2.355 SD of Logged Detects       0.97

SD       0.11 95% KM (BCA) UCL       0.18
   95% KM (t) UCL       0.17    95% KM (Percentile Bootstrap) UCL       0.17

Detected Data Not Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs
Mean       0.10 Standard Error of Mean      0.040

Lilliefors Test Statistic       0.36 Lilliefors GOF Test
5% Lilliefors Critical Value       0.36Detected Data Not Normal at 5% Significance Leve

Gamma GOF Tests on Detected Observations Only
A-D Test Statistic       0.54 Anderson-Darling GOF Test

5% A-D Critical Value       0.70d data appear Gamma Distributed at 5% Significan

97.5% KM Chebyshev UCL       0.35 99% KM Chebyshev UCL       0.50

   95% KM (z) UCL       0.17    95% KM Bootstrap t UCL       0.44
90% KM Chebyshev UCL       0.22 95% KM Chebyshev UCL       0.28
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Theta hat (MLE)      0.098 Theta star (bias corrected MLE)       0.17
nu hat (MLE)      17.12 nu star (bias corrected)       9.89

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only
k hat (MLE)       1.42 k star (bias corrected MLE)       0.82

K-S Test Statistic       0.32 Kolmogrov-Smirnoff GOF
5% K-S Critical Value       0.33d data appear Gamma Distributed at 5% Significan

Approximate Chi Square Value (15.09, α)       7.32 Adjusted Chi Square Value (15.09, β)       6.21
 Approximate KM-UCL (use when n>=50)       0.21mma Adjusted KM-UCL (use when n<50)       0.24

Gamma Kaplan-Meier (KM) Statistics
k hat (KM)       0.83 nu hat (KM)      15.09

MLE Mean (bias corrected)       0.14 MLE Sd (bias corrected)       0.15

Maximum       0.34 Median      0.058
SD       0.12 CV       1.27

ma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM e
Minimum      0.01 Mean      0.096

Gamma ROS Statistics using Imputed  Non-Detects
GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1
For such situations, GROS method tends to yield inflated values of UCLs and BTVs

Adjusted Level of Significance (β)      0.023
Approximate Chi Square Value (10.63, α)       4.33 Adjusted Chi Square Value (10.63, β)       3.53

nu hat (MLE)      13.94 nu star (bias corrected)      10.63
MLE Mean (bias corrected)      0.096 MLE Sd (bias corrected)       0.12

k hat (MLE)       0.77 k star (bias corrected MLE)       0.59
Theta hat (MLE)       0.12 Theta star (bias corrected MLE)       0.16

Lilliefors Test Statistic       0.27 Lilliefors GOF Test
5% Lilliefors Critical Value       0.36ected Data appear Lognormal at 5% Significance L

Lognormal GOF Test on Detected Observations Only
Shapiro Wilk Test Statistic       0.89 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.78ected Data appear Lognormal at 5% Significance L

mma Approximate UCL (use when n>=50)       0.23% Gamma Adjusted UCL (use when n<50)       0.29

   95% BCA Bootstrap UCL       0.18    95% Bootstrap t UCL       0.41
   95% H-UCL (Log ROS)       0.37

SD in Original Scale       0.12 SD in Log Scale       1.07
% t UCL (assumes normality of ROS data)       0.17    95% Percentile Bootstrap UCL       0.16

Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects
Mean in Original Scale       0.10 Mean in Log Scale     -2.85

DL/2 Statistics
DL/2 Normal DL/2 Log-Transformed
Mean in Original Scale       0.10 Mean in Log Scale     -2.806

KM SD (logged)       0.93    95% Critical H Value (KM-Log)       3.09
KM Standard Error of Mean (logged)       0.34

CLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distribute
KM Mean (logged)     -2.77    95% H-UCL (KM -Log)       0.27

95% Adjusted Gamma KM-UCL       0.24

Suggested UCL to Use
95% KM (BCA) UCL       0.18 95% GROS Adjusted Gamma UCL       0.29

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics
Detected Data appear Gamma Distributed at 5% Significance Level

SD in Original Scale       0.11 SD in Log Scale       1.02
   95% t UCL (Assumes normality)       0.17    95% H-Stat UCL       0.33

Number of Missing Observations       0
Minimum       1.08 Mean       1.59

Fluoride

General Statistics
Total Number of Observations       9 Number of Distinct Observations       9

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
Recommendations are based upon data size, data distribution, and skewness.

mmendations are based upon the results of the simulation studies summarized in Singh, Maichle, and 
ations results will not cover all Real World data sets; for additional insight the user may want to cons

Note: Sample size is small (e.g., <10), if data are collected using ISM approach, you should use
guidance provided in ITRC Tech Reg Guide on ISM (ITRC, 2012) to compute statistics of interest.

For example, you may want to use Chebyshev UCL to estimate EPC (ITRC, 2012).

Coefficient of Variation       0.24 Skewness       0.64

Maximum       2.33 Median       1.52
SD       0.39 Std. Error of Mean       0.13
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Chebyshev UCL can be computed using the Nonparametric and All UCL Options of ProUCL 5.0

Data appear Normal at 5% Significance Level

Assuming Normal Distribution
   95% Normal UCL    95% UCLs (Adjusted for Skewness)

Lilliefors Test Statistic       0.13 Lilliefors GOF Test
5% Lilliefors Critical Value       0.29 Data appear Normal at 5% Significance Level

Normal GOF Test
Shapiro Wilk Test Statistic       0.96 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.82 Data appear Normal at 5% Significance Level

5% A-D Critical Value       0.72d data appear Gamma Distributed at 5% Significan
K-S Test Statistic       0.11 Kolmogrov-Smirnoff Gamma GOF Test

Gamma GOF Test
A-D Test Statistic       0.13 Anderson-Darling Gamma GOF Test

   95% Student's-t UCL       1.84    95% Adjusted-CLT UCL (Chen-1995)       1.84
   95% Modified-t UCL (Johnson-1978)       1.84

Theta hat (MLE)      0.083 Theta star (bias corrected MLE)       0.12
nu hat (MLE)    344 nu star (bias corrected)    230.6

Gamma Statistics
k hat (MLE)      19.11 k star (bias corrected MLE)      12.81

5% K-S Critical Value       0.27d data appear Gamma Distributed at 5% Significan
Detected data appear Gamma Distributed at 5% Significance Level

Assuming Gamma Distribution
oximate Gamma UCL (use when n>=50))       1.87% Adjusted Gamma UCL (use when n<50)       1.94

Adjusted Level of Significance      0.023 Adjusted Chi Square Value    189.8

MLE Mean (bias corrected)       1.59 MLE Sd (bias corrected)       0.44
Approximate Chi Square Value (0.05)    196.5

Lognormal Statistics
Minimum of Logged Data      0.077 Mean of logged Data       0.44

5% Lilliefors Critical Value       0.29Data appear Lognormal at 5% Significance Level
Data appear Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.82Data appear Lognormal at 5% Significance Level
Lilliefors Test Statistic      0.094 Lilliefors Lognormal GOF Test

Lognormal GOF Test
Shapiro Wilk Test Statistic       0.99 Shapiro Wilk Lognormal GOF Test

   95% Chebyshev (MVUE) UCL       2.16  97.5% Chebyshev (MVUE) UCL       2.40
   99% Chebyshev (MVUE) UCL       2.88

Assuming Lognormal Distribution
   95% H-UCL       1.89    90% Chebyshev (MVUE) UCL       1.98

Maximum of Logged Data       0.84 SD of logged Data       0.24

   95% Hall's Bootstrap UCL       1.89    95% Percentile Bootstrap UCL       1.81
   95% BCA Bootstrap UCL       1.81

   95% CLT UCL       1.81    95% Jackknife UCL       1.84
   95% Standard Bootstrap UCL       1.79    95% Bootstrap-t UCL       1.89

Nonparametric Distribution Free UCL Statistics
Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

Iron

General Statistics

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
mmendations are based upon the results of the simulation studies summarized in Singh, Singh, and 

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.
For additional insight the user may want to consult a statistician.

Suggested UCL to Use
95% Student's-t UCL       1.84

   90% Chebyshev(Mean, Sd) UCL       1.99    95% Chebyshev(Mean, Sd) UCL       2.17
 97.5% Chebyshev(Mean, Sd) UCL       2.41    99% Chebyshev(Mean, Sd) UCL       2.90

SD   1601 Std. Error of Mean    533.7
Coefficient of Variation       0.18 Skewness      0.084

Minimum   5800 Mean   8499
Maximum  10900 Median   8470

Total Number of Observations       9 Number of Distinct Observations       9
Number of Missing Observations       0

Note: Sample size is small (e.g., <10), if data are collected using ISM approach, you should use
guidance provided in ITRC Tech Reg Guide on ISM (ITRC, 2012) to compute statistics of interest.

For example, you may want to use Chebyshev UCL to estimate EPC (ITRC, 2012).
Chebyshev UCL can be computed using the Nonparametric and All UCL Options of ProUCL 5.0
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5% Lilliefors Critical Value       0.29 Data appear Normal at 5% Significance Level
Data appear Normal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.82 Data appear Normal at 5% Significance Level
Lilliefors Test Statistic       0.16 Lilliefors GOF Test

Normal GOF Test
Shapiro Wilk Test Statistic       0.94 Shapiro Wilk GOF Test

Gamma GOF Test
A-D Test Statistic       0.28 Anderson-Darling Gamma GOF Test

5% A-D Critical Value       0.72d data appear Gamma Distributed at 5% Significan

   95% Modified-t UCL (Johnson-1978)   9494

Assuming Normal Distribution
   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL   9491    95% Adjusted-CLT UCL (Chen-1995)   9393

Theta hat (MLE)    275.5 Theta star (bias corrected MLE)    411.8
nu hat (MLE)    555.2 nu star (bias corrected)    371.5

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics
k hat (MLE)      30.85 k star (bias corrected MLE)      20.64

K-S Test Statistic       0.15 Kolmogrov-Smirnoff Gamma GOF Test
5% K-S Critical Value       0.27d data appear Gamma Distributed at 5% Significan

Assuming Gamma Distribution
oximate Gamma UCL (use when n>=50))   9631% Adjusted Gamma UCL (use when n<50)   9893

Adjusted Level of Significance      0.023 Adjusted Chi Square Value    319.2

MLE Mean (bias corrected)   8499 MLE Sd (bias corrected)   1871
Approximate Chi Square Value (0.05)    327.8

Lognormal Statistics
Minimum of Logged Data       8.66 Mean of logged Data       9.03

5% Lilliefors Critical Value       0.29Data appear Lognormal at 5% Significance Level
Data appear Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.82Data appear Lognormal at 5% Significance Level
Lilliefors Test Statistic       0.17 Lilliefors Lognormal GOF Test

Lognormal GOF Test
Shapiro Wilk Test Statistic       0.94 Shapiro Wilk Lognormal GOF Test

   95% Chebyshev (MVUE) UCL  10899  97.5% Chebyshev (MVUE) UCL  11937
   99% Chebyshev (MVUE) UCL  13975

Assuming Lognormal Distribution
   95% H-UCL   9704    90% Chebyshev (MVUE) UCL  10152

Maximum of Logged Data       9.29 SD of logged Data       0.19

   95% Hall's Bootstrap UCL   9890    95% Percentile Bootstrap UCL   9327
   95% BCA Bootstrap UCL   9343

   95% CLT UCL   9377    95% Jackknife UCL   9491
   95% Standard Bootstrap UCL   9322    95% Bootstrap-t UCL   9621

Nonparametric Distribution Free UCL Statistics
Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

Magnesium

General Statistics

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
mmendations are based upon the results of the simulation studies summarized in Singh, Singh, and 

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.
For additional insight the user may want to consult a statistician.

Suggested UCL to Use
95% Student's-t UCL   9491

   90% Chebyshev(Mean, Sd) UCL  10100    95% Chebyshev(Mean, Sd) UCL  10825
 97.5% Chebyshev(Mean, Sd) UCL  11832    99% Chebyshev(Mean, Sd) UCL  13809

SD    186 Std. Error of Mean      62
Coefficient of Variation       0.14 Skewness       0.15

Minimum   1030 Mean   1297
Maximum   1560 Median   1310

Total Number of Observations       9 Number of Distinct Observations       9
Number of Missing Observations       0

Normal GOF Test
Shapiro Wilk Test Statistic       0.94 Shapiro Wilk GOF Test

Note: Sample size is small (e.g., <10), if data are collected using ISM approach, you should use
guidance provided in ITRC Tech Reg Guide on ISM (ITRC, 2012) to compute statistics of interest.

For example, you may want to use Chebyshev UCL to estimate EPC (ITRC, 2012).
Chebyshev UCL can be computed using the Nonparametric and All UCL Options of ProUCL 5.0
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5% Lilliefors Critical Value       0.29 Data appear Normal at 5% Significance Level
Data appear Normal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.82 Data appear Normal at 5% Significance Level
Lilliefors Test Statistic       0.17 Lilliefors GOF Test

Gamma GOF Test
A-D Test Statistic       0.27 Anderson-Darling Gamma GOF Test

5% A-D Critical Value       0.72d data appear Gamma Distributed at 5% Significan

   95% Modified-t UCL (Johnson-1978)   1412

Assuming Normal Distribution
   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL   1412    95% Adjusted-CLT UCL (Chen-1995)   1402

Theta hat (MLE)      23.75 Theta star (bias corrected MLE)      35.55
nu hat (MLE)    982.9 nu star (bias corrected)    656.6

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics
k hat (MLE)      54.61 k star (bias corrected MLE)      36.48

K-S Test Statistic       0.18 Kolmogrov-Smirnoff Gamma GOF Test
5% K-S Critical Value       0.27d data appear Gamma Distributed at 5% Significan

Assuming Gamma Distribution
oximate Gamma UCL (use when n>=50))   1423% Adjusted Gamma UCL (use when n<50)   1452

Adjusted Level of Significance      0.023 Adjusted Chi Square Value    586.4

MLE Mean (bias corrected)   1297 MLE Sd (bias corrected)    214.7
Approximate Chi Square Value (0.05)    598.2

Lognormal Statistics
Minimum of Logged Data       6.93 Mean of logged Data       7.15

5% Lilliefors Critical Value       0.29Data appear Lognormal at 5% Significance Level
Data appear Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.82Data appear Lognormal at 5% Significance Level
Lilliefors Test Statistic       0.16 Lilliefors Lognormal GOF Test

Lognormal GOF Test
Shapiro Wilk Test Statistic       0.95 Shapiro Wilk Lognormal GOF Test

   95% Chebyshev (MVUE) UCL   1568  97.5% Chebyshev (MVUE) UCL   1686
   99% Chebyshev (MVUE) UCL   1917

Assuming Lognormal Distribution
   95% H-UCL   1427    90% Chebyshev (MVUE) UCL   1484

Maximum of Logged Data       7.35 SD of logged Data       0.14

   95% Hall's Bootstrap UCL   1395    95% Percentile Bootstrap UCL   1390
   95% BCA Bootstrap UCL   1404

   95% CLT UCL   1399    95% Jackknife UCL   1412
   95% Standard Bootstrap UCL   1392    95% Bootstrap-t UCL   1418

Nonparametric Distribution Free UCL Statistics
Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

Mercury

General Statistics

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
mmendations are based upon the results of the simulation studies summarized in Singh, Singh, and 

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.
For additional insight the user may want to consult a statistician.

Suggested UCL to Use
95% Student's-t UCL   1412

   90% Chebyshev(Mean, Sd) UCL   1483    95% Chebyshev(Mean, Sd) UCL   1567
 97.5% Chebyshev(Mean, Sd) UCL   1684    99% Chebyshev(Mean, Sd) UCL   1914

SD       0.21 Std. Error of Mean      0.070
Coefficient of Variation       1.15 Skewness       1.29

Minimum      0.019 Mean       0.18
Maximum       0.59 Median      0.072

Total Number of Observations       9 Number of Distinct Observations       9
Number of Missing Observations       0

5% Shapiro Wilk Critical Value       0.82 Data Not Normal at 5% Significance Level
Lilliefors Test Statistic       0.27 Lilliefors GOF Test

Normal GOF Test
Shapiro Wilk Test Statistic       0.78 Shapiro Wilk GOF Test

Note: Sample size is small (e.g., <10), if data are collected using ISM approach, you should use
guidance provided in ITRC Tech Reg Guide on ISM (ITRC, 2012) to compute statistics of interest.

For example, you may want to use Chebyshev UCL to estimate EPC (ITRC, 2012).
Chebyshev UCL can be computed using the Nonparametric and All UCL Options of ProUCL 5.0
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5% Lilliefors Critical Value       0.29 Data appear Normal at 5% Significance Level

Data appear Approximate Normal at 5% Significance Level

Gamma GOF Test
A-D Test Statistic       0.42 Anderson-Darling Gamma GOF Test

5% A-D Critical Value       0.74d data appear Gamma Distributed at 5% Significan

   95% Modified-t UCL (Johnson-1978)       0.32

Assuming Normal Distribution
   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL       0.31    95% Adjusted-CLT UCL (Chen-1995)       0.33

Theta hat (MLE)       0.20 Theta star (bias corrected MLE)       0.27
nu hat (MLE)      16.2 nu star (bias corrected)      12.14

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics
k hat (MLE)       0.9 k star (bias corrected MLE)       0.67

K-S Test Statistic       0.21 Kolmogrov-Smirnoff Gamma GOF Test
5% K-S Critical Value       0.28d data appear Gamma Distributed at 5% Significan

Assuming Gamma Distribution
oximate Gamma UCL (use when n>=50))       0.42% Adjusted Gamma UCL (use when n<50)       0.50

Adjusted Level of Significance      0.023 Adjusted Chi Square Value       4.40

MLE Mean (bias corrected)       0.18 MLE Sd (bias corrected)       0.22
Approximate Chi Square Value (0.05)       5.31

Lognormal Statistics
Minimum of Logged Data     -3.922 Mean of logged Data     -2.34

5% Lilliefors Critical Value       0.29Data appear Lognormal at 5% Significance Level
Data appear Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.82Data appear Lognormal at 5% Significance Level
Lilliefors Test Statistic       0.14 Lilliefors Lognormal GOF Test

Lognormal GOF Test
Shapiro Wilk Test Statistic       0.93 Shapiro Wilk Lognormal GOF Test

   95% Chebyshev (MVUE) UCL       0.52  97.5% Chebyshev (MVUE) UCL       0.67
   99% Chebyshev (MVUE) UCL       0.97

Assuming Lognormal Distribution
   95% H-UCL       1.11    90% Chebyshev (MVUE) UCL       0.42

Maximum of Logged Data     -0.528 SD of logged Data       1.24

   95% Hall's Bootstrap UCL       0.38    95% Percentile Bootstrap UCL       0.30
   95% BCA Bootstrap UCL       0.33

   95% CLT UCL       0.30    95% Jackknife UCL       0.31
   95% Standard Bootstrap UCL       0.29    95% Bootstrap-t UCL       0.49

Nonparametric Distribution Free UCL Statistics
Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

Nickel

General Statistics

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
mmendations are based upon the results of the simulation studies summarized in Singh, Singh, and 

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.
For additional insight the user may want to consult a statistician.

Suggested UCL to Use
95% Student's-t UCL       0.31

   90% Chebyshev(Mean, Sd) UCL       0.39    95% Chebyshev(Mean, Sd) UCL       0.49
 97.5% Chebyshev(Mean, Sd) UCL       0.62    99% Chebyshev(Mean, Sd) UCL       0.88

SD       1.14 Std. Error of Mean       0.38
Coefficient of Variation       0.21 Skewness     -0.635

Minimum       3.56 Mean       5.37
Maximum       6.65 Median       6.03

Total Number of Observations       9 Number of Distinct Observations       8
Number of Missing Observations       0

5% Lilliefors Critical Value       0.29 Data appear Normal at 5% Significance Level
Data appear Normal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.82 Data appear Normal at 5% Significance Level
Lilliefors Test Statistic       0.27 Lilliefors GOF Test

Normal GOF Test
Shapiro Wilk Test Statistic       0.87 Shapiro Wilk GOF Test

Note: Sample size is small (e.g., <10), if data are collected using ISM approach, you should use
guidance provided in ITRC Tech Reg Guide on ISM (ITRC, 2012) to compute statistics of interest.

For example, you may want to use Chebyshev UCL to estimate EPC (ITRC, 2012).
Chebyshev UCL can be computed using the Nonparametric and All UCL Options of ProUCL 5.0
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Gamma GOF Test
A-D Test Statistic       0.64 Anderson-Darling Gamma GOF Test

5% A-D Critical Value       0.72d data appear Gamma Distributed at 5% Significan

   95% Modified-t UCL (Johnson-1978)       6.07

Assuming Normal Distribution
   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL       6.08    95% Adjusted-CLT UCL (Chen-1995)       5.91

Theta hat (MLE)       0.24 Theta star (bias corrected MLE)       0.36
nu hat (MLE)    401.2 nu star (bias corrected)    268.8

Detected data follow Appr. Gamma Distribution at 5% Significance Level

Gamma Statistics
k hat (MLE)      22.29 k star (bias corrected MLE)      14.93

K-S Test Statistic       0.29 Kolmogrov-Smirnoff Gamma GOF Test
5% K-S Critical Value       0.27ata Not Gamma Distributed at 5% Significance Lev

Assuming Gamma Distribution
oximate Gamma UCL (use when n>=50))       6.23% Adjusted Gamma UCL (use when n<50)       6.43

Adjusted Level of Significance      0.023 Adjusted Chi Square Value    224.6

MLE Mean (bias corrected)       5.37 MLE Sd (bias corrected)       1.39
Approximate Chi Square Value (0.05)    231.8

Lognormal Statistics
Minimum of Logged Data       1.27 Mean of logged Data       1.65

5% Lilliefors Critical Value       0.29Data appear Lognormal at 5% Significance Level
Data appear Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.82Data appear Lognormal at 5% Significance Level
Lilliefors Test Statistic       0.28 Lilliefors Lognormal GOF Test

Lognormal GOF Test
Shapiro Wilk Test Statistic       0.85 Shapiro Wilk Lognormal GOF Test

   95% Chebyshev (MVUE) UCL       7.19  97.5% Chebyshev (MVUE) UCL       7.98
   99% Chebyshev (MVUE) UCL       9.52

Assuming Lognormal Distribution
   95% H-UCL       6.32    90% Chebyshev (MVUE) UCL       6.63

Maximum of Logged Data       1.89 SD of logged Data       0.23

   95% Hall's Bootstrap UCL       5.87    95% Percentile Bootstrap UCL       5.96
   95% BCA Bootstrap UCL       5.91

   95% CLT UCL       6.00    95% Jackknife UCL       6.08
   95% Standard Bootstrap UCL       5.96    95% Bootstrap-t UCL       6.01

Nonparametric Distribution Free UCL Statistics
Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
mmendations are based upon the results of the simulation studies summarized in Singh, Singh, and 

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.
For additional insight the user may want to consult a statistician.

Suggested UCL to Use
95% Student's-t UCL       6.08

   90% Chebyshev(Mean, Sd) UCL       6.52    95% Chebyshev(Mean, Sd) UCL       7.04
 97.5% Chebyshev(Mean, Sd) UCL       7.76    99% Chebyshev(Mean, Sd) UCL       9.18

Number of Detects       7 Number of Non-Detects       2
Number of Distinct Detects       7 Number of Distinct Non-Detects       2

General Statistics
Total Number of Observations       9 Number of Distinct Observations       9

 highly negatively-skewed data, confidence limits (e.g., Chen, Johnson, Lognormal, and Gamma) ma
reliable.  Chen's and Johnson's methods provide adjustments for positvely skewed data sets.

Nitrate

Median Detects       5.41 CV Detects       0.63
Skewness Detects       0.41 Kurtosis Detects     -1.088

Variance Detects      14.82 Percent Non-Detects      22.22
Mean Detects       6.06 SD Detects       3.85

Minimum Detect       1.49 Minimum Non-Detect       1.65
Maximum Detect      12.1 Maximum Non-Detect       2.22

Normal GOF Test on Detects Only
Shapiro Wilk Test Statistic       0.94 Shapiro Wilk GOF Test

Note: Sample size is small (e.g., <10), if data are collected using ISM approach, you should use
guidance provided in ITRC Tech Reg Guide on ISM (ITRC, 2012) to compute statistics of interest.

For example, you may want to use Chebyshev UCL to estimate EPC (ITRC, 2012).
Chebyshev UCL can be computed using the Nonparametric and All UCL Options of ProUCL 5.0

Mean of Logged Detects       1.59 SD of Logged Detects       0.75
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5% Shapiro Wilk Critical Value       0.80etected Data appear Normal at 5% Significance Le

SD       3.67    95% KM (BCA) UCL       7.38
95% KM (t) UCL       7.50 95% KM (Percentile Bootstrap) UCL       7.21

Detected Data appear Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs
Mean       5.04 Standard Error of Mean       1.32

Lilliefors Test Statistic       0.17 Lilliefors GOF Test
5% Lilliefors Critical Value       0.33etected Data appear Normal at 5% Significance Le

Gamma GOF Tests on Detected Observations Only
A-D Test Statistic       0.24 Anderson-Darling GOF Test

5% A-D Critical Value       0.71d data appear Gamma Distributed at 5% Significan

97.5% KM Chebyshev UCL      13.31 99% KM Chebyshev UCL      18.21

   95% KM (z) UCL       7.22    95% KM Bootstrap t UCL       8.11
90% KM Chebyshev UCL       9.01 95% KM Chebyshev UCL      10.81

Theta hat (MLE)       2.42 Theta star (bias corrected MLE)       3.97
nu hat (MLE)      35.07 nu star (bias corrected)      21.37

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only
k hat (MLE)       2.50 k star (bias corrected MLE)       1.52

K-S Test Statistic       0.21 Kolmogrov-Smirnoff GOF
5% K-S Critical Value       0.31d data appear Gamma Distributed at 5% Significan

Approximate Chi Square Value (33.98, α)      21.65 Adjusted Chi Square Value (33.98, β)      19.6
 Approximate KM-UCL (use when n>=50)       7.92mma Adjusted KM-UCL (use when n<50)       8.75

Gamma Kaplan-Meier (KM) Statistics
k hat (KM)       1.88 nu hat (KM)      33.98

MLE Mean (bias corrected)       6.06 MLE Sd (bias corrected)       4.90

Maximum      12.1 Median       3.58
SD       4.09 CV       0.84

ma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM e
Minimum       0.68 Mean       4.86

Gamma ROS Statistics using Imputed  Non-Detects
GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1
For such situations, GROS method tends to yield inflated values of UCLs and BTVs

Adjusted Level of Significance (β)      0.023
Approximate Chi Square Value (16.99, α)       8.66 Adjusted Chi Square Value (16.99, β)       7.44

nu hat (MLE)      23.48 nu star (bias corrected)      16.99
MLE Mean (bias corrected)       4.86 MLE Sd (bias corrected)       5.01

k hat (MLE)       1.30 k star (bias corrected MLE)       0.94
Theta hat (MLE)       3.73 Theta star (bias corrected MLE)       5.15

Lilliefors Test Statistic       0.20 Lilliefors GOF Test
5% Lilliefors Critical Value       0.33ected Data appear Lognormal at 5% Significance L

Lognormal GOF Test on Detected Observations Only
Shapiro Wilk Test Statistic       0.95 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.80ected Data appear Lognormal at 5% Significance L

mma Approximate UCL (use when n>=50)       9.54% Gamma Adjusted UCL (use when n<50)      11.11

   95% BCA Bootstrap UCL       7.36    95% Bootstrap t UCL       8.12
   95% H-UCL (Log ROS)      12.76

SD in Original Scale       3.91 SD in Log Scale       0.84
% t UCL (assumes normality of ROS data)       7.45    95% Percentile Bootstrap UCL       7.17

Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects
Mean in Original Scale       5.03 Mean in Log Scale       1.31

DL/2 Statistics
DL/2 Normal DL/2 Log-Transformed
Mean in Original Scale       4.93 Mean in Log Scale       1.22

KM SD (logged)       0.78    95% Critical H Value (KM-Log)       2.78
KM Standard Error of Mean (logged)       0.28

CLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distribute
KM Mean (logged)       1.32    95% H-UCL (KM -Log)      11.15

Suggested UCL to Use
95% KM (t) UCL       7.50 95% KM (Percentile Bootstrap) UCL       7.21

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics
Detected Data appear Normal Distributed at 5% Significance Level

SD in Original Scale       4.02 SD in Log Scale       0.97
   95% t UCL (Assumes normality)       7.42    95% H-Stat UCL      16.33

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
Recommendations are based upon data size, data distribution, and skewness.

mmendations are based upon the results of the simulation studies summarized in Singh, Maichle, and 
ations results will not cover all Real World data sets; for additional insight the user may want to cons
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Number of Detects       5 Number of Non-Detects       4
Number of Distinct Detects       5 Number of Distinct Non-Detects       4

Perchlorate

General Statistics
Total Number of Observations       9 Number of Distinct Observations       9

Median Detects     0.001 CV Detects       0.5
Skewness Detects       1.26 Kurtosis Detects       0.6

Variance Detects 6.3056E Percent Non-Detects      44.44
Mean Detects     0.001 SD Detects 7.9408E

Minimum Detect 9.5300E Minimum Non-Detect     0.002
Maximum Detect     0.002 Maximum Non-Detect     0.003

Normal GOF Test on Detects Only
Shapiro Wilk Test Statistic       0.84 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.76etected Data appear Normal at 5% Significance Le

Note: Sample size is small (e.g., <10), if data are collected using ISM approach, you should use
guidance provided in ITRC Tech Reg Guide on ISM (ITRC, 2012) to compute statistics of interest.

For example, you may want to use Chebyshev UCL to estimate EPC (ITRC, 2012).
Chebyshev UCL can be computed using the Nonparametric and All UCL Options of ProUCL 5.0

Mean of Logged Detects     -6.535 SD of Logged Detects       0.46

SD 6.4857E    95% KM (BCA) UCL     0.002
95% KM (t) UCL     0.002 95% KM (Percentile Bootstrap) UCL     0.001

Detected Data appear Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs
Mean     0.001 Standard Error of Mean 2.9312E

Lilliefors Test Statistic       0.29 Lilliefors GOF Test
5% Lilliefors Critical Value       0.39etected Data appear Normal at 5% Significance Le

Gamma GOF Tests on Detected Observations Only
A-D Test Statistic       0.42 Anderson-Darling GOF Test

5% A-D Critical Value       0.68d data appear Gamma Distributed at 5% Significan

97.5% KM Chebyshev UCL     0.003 99% KM Chebyshev UCL     0.004

   95% KM (z) UCL     0.001    95% KM Bootstrap t UCL     0.004
90% KM Chebyshev UCL     0.002 95% KM Chebyshev UCL     0.002

Theta hat (MLE) 2.7712E Theta star (bias corrected MLE) 6.5474E
nu hat (MLE)      57.32 nu star (bias corrected)      24.26

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only
k hat (MLE)       5.73 k star (bias corrected MLE)       2.42

K-S Test Statistic       0.29 Kolmogrov-Smirnoff GOF
5% K-S Critical Value       0.35d data appear Gamma Distributed at 5% Significan

Approximate Chi Square Value (96.18, α)      74.56 Adjusted Chi Square Value (96.18, β)      70.56
 Approximate KM-UCL (use when n>=50)     0.001mma Adjusted KM-UCL (use when n<50)     0.002

Gamma Kaplan-Meier (KM) Statistics
k hat (KM)       5.34 nu hat (KM)      96.18

MLE Mean (bias corrected)     0.001 MLE Sd (bias corrected)     0.001

Maximum      0.01 Median     0.002
SD     0.004 CV       0.83

ma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM e
Minimum 9.5300E Mean     0.005

Gamma ROS Statistics using Imputed  Non-Detects
GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1
For such situations, GROS method tends to yield inflated values of UCLs and BTVs

Adjusted Level of Significance (β)      0.023
Approximate Chi Square Value (16.59, α)       8.38 Adjusted Chi Square Value (16.59, β)       7.18

nu hat (MLE)      22.89 nu star (bias corrected)      16.59
MLE Mean (bias corrected)     0.005 MLE Sd (bias corrected)     0.005

k hat (MLE)       1.27 k star (bias corrected MLE)       0.92
Theta hat (MLE)     0.004 Theta star (bias corrected MLE)     0.005

Lilliefors Test Statistic       0.26 Lilliefors GOF Test
5% Lilliefors Critical Value       0.39ected Data appear Lognormal at 5% Significance L

Lognormal GOF Test on Detected Observations Only
Shapiro Wilk Test Statistic       0.89 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.76ected Data appear Lognormal at 5% Significance L

mma Approximate UCL (use when n>=50)      0.010% Gamma Adjusted UCL (use when n<50)      0.012

   95% BCA Bootstrap UCL     0.001    95% Bootstrap t UCL     0.002
   95% H-UCL (Log ROS)     0.001

SD in Original Scale 5.8202E SD in Log Scale       0.33
% t UCL (assumes normality of ROS data)     0.001    95% Percentile Bootstrap UCL     0.001

Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects
Mean in Original Scale     0.001 Mean in Log Scale     -6.58
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DL/2 Statistics
DL/2 Normal DL/2 Log-Transformed
Mean in Original Scale     0.001 Mean in Log Scale     -6.536

KM SD (logged)       0.38    95% Critical H Value (KM-Log)       2.11
KM Standard Error of Mean (logged)       0.17

CLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distribute
KM Mean (logged)     -6.583    95% H-UCL (KM -Log)     0.001

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
Recommendations are based upon data size, data distribution, and skewness.

mmendations are based upon the results of the simulation studies summarized in Singh, Maichle, and 
ations results will not cover all Real World data sets; for additional insight the user may want to cons

Suggested UCL to Use
95% KM (t) UCL     0.002 95% KM (Percentile Bootstrap) UCL     0.001

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics
Detected Data appear Normal Distributed at 5% Significance Level

SD in Original Scale 5.7222E SD in Log Scale       0.33
   95% t UCL (Assumes normality)     0.001    95% H-Stat UCL     0.001

Minimum Detect      0.023 Minimum Non-Detect      0.045
Maximum Detect       0.27 Maximum Non-Detect      0.055

Number of Detects       6 Number of Non-Detects       3
Number of Distinct Detects       6 Number of Distinct Non-Detects       3

Pyrene

General Statistics
Total Number of Observations       9 Number of Distinct Observations       9

Mean of Logged Detects     -2.484 SD of Logged Detects       0.93

Median Detects      0.065 CV Detects       0.89
Skewness Detects       0.94 Kurtosis Detects     -1.438

Variance Detects      0.011 Percent Non-Detects      33.33
Mean Detects       0.11 SD Detects       0.10

Lilliefors Test Statistic       0.34 Lilliefors GOF Test
5% Lilliefors Critical Value       0.36etected Data appear Normal at 5% Significance Le

Normal GOF Test on Detects Only
Shapiro Wilk Test Statistic       0.80 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.78etected Data appear Normal at 5% Significance Le

Note: Sample size is small (e.g., <10), if data are collected using ISM approach, you should use
guidance provided in ITRC Tech Reg Guide on ISM (ITRC, 2012) to compute statistics of interest.

For example, you may want to use Chebyshev UCL to estimate EPC (ITRC, 2012).
Chebyshev UCL can be computed using the Nonparametric and All UCL Options of ProUCL 5.0

   95% KM (z) UCL       0.14    95% KM Bootstrap t UCL       0.31
90% KM Chebyshev UCL       0.18 95% KM Chebyshev UCL       0.23

SD      0.090    95% KM (BCA) UCL       0.15
95% KM (t) UCL       0.15 95% KM (Percentile Bootstrap) UCL       0.14

Detected Data appear Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs
Mean      0.088 Standard Error of Mean      0.033

K-S Test Statistic       0.29 Kolmogrov-Smirnoff GOF
5% K-S Critical Value       0.33d data appear Gamma Distributed at 5% Significan

Gamma GOF Tests on Detected Observations Only
A-D Test Statistic       0.48 Anderson-Darling GOF Test

5% A-D Critical Value       0.70d data appear Gamma Distributed at 5% Significan

97.5% KM Chebyshev UCL       0.29 99% KM Chebyshev UCL       0.41

MLE Mean (bias corrected)       0.11 MLE Sd (bias corrected)       0.12

Theta hat (MLE)      0.076 Theta star (bias corrected MLE)       0.13
nu hat (MLE)      18.63 nu star (bias corrected)      10.65

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only
k hat (MLE)       1.55 k star (bias corrected MLE)       0.88

Gamma ROS Statistics using Imputed  Non-Detects
GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1
For such situations, GROS method tends to yield inflated values of UCLs and BTVs

Approximate Chi Square Value (16.96, α)       8.64 Adjusted Chi Square Value (16.96, β)       7.42
 Approximate KM-UCL (use when n>=50)       0.17mma Adjusted KM-UCL (use when n<50)       0.20

Gamma Kaplan-Meier (KM) Statistics
k hat (KM)       0.94 nu hat (KM)      16.96

Maximum       0.27 Median      0.051
SD       0.1 CV       1.21

ma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM e
Minimum      0.01 Mean      0.082
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k hat (MLE)       0.84 k star (bias corrected MLE)       0.63

Theta hat (MLE)      0.097 Theta star (bias corrected MLE)       0.13

mma Approximate UCL (use when n>=50)       0.19% Gamma Adjusted UCL (use when n<50)       0.23

Adjusted Level of Significance (β)      0.023
Approximate Chi Square Value (11.46, α)       4.87 Adjusted Chi Square Value (11.46, β)       4.00

nu hat (MLE)      15.19 nu star (bias corrected)      11.46
MLE Mean (bias corrected)      0.082 MLE Sd (bias corrected)       0.10

Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects
Mean in Original Scale      0.086 Mean in Log Scale     -2.929

Lilliefors Test Statistic       0.24 Lilliefors GOF Test
5% Lilliefors Critical Value       0.36ected Data appear Lognormal at 5% Significance L

Lognormal GOF Test on Detected Observations Only
Shapiro Wilk Test Statistic       0.91 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.78ected Data appear Lognormal at 5% Significance L

CLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distribute
KM Mean (logged)     -2.883    95% H-UCL (KM -Log)       0.22

   95% BCA Bootstrap UCL       0.15    95% Bootstrap t UCL       0.31
   95% H-UCL (Log ROS)       0.27

SD in Original Scale      0.097 SD in Log Scale       1.00
% t UCL (assumes normality of ROS data)       0.14    95% Percentile Bootstrap UCL       0.14

SD in Original Scale      0.096 SD in Log Scale       0.96
   95% t UCL (Assumes normality)       0.14    95% H-Stat UCL       0.25

DL/2 Statistics
DL/2 Normal DL/2 Log-Transformed
Mean in Original Scale      0.087 Mean in Log Scale     -2.893

KM SD (logged)       0.90    95% Critical H Value (KM-Log)       3.03
KM Standard Error of Mean (logged)       0.33

Uranium-234

General Statistics

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
Recommendations are based upon data size, data distribution, and skewness.

mmendations are based upon the results of the simulation studies summarized in Singh, Maichle, and 
ations results will not cover all Real World data sets; for additional insight the user may want to cons

Suggested UCL to Use
95% KM (t) UCL       0.15 95% KM (Percentile Bootstrap) UCL       0.14

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics
Detected Data appear Normal Distributed at 5% Significance Level

SD       1.38 Std. Error of Mean       0.46
Coefficient of Variation       0.79 Skewness       2.60

Minimum       0.71 Mean       1.73
Maximum       5.29 Median       1.44

Total Number of Observations       9 Number of Distinct Observations       9
Number of Missing Observations       0

5% Lilliefors Critical Value       0.29 Data Not Normal at 5% Significance Level
Data Not Normal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.82 Data Not Normal at 5% Significance Level
Lilliefors Test Statistic       0.34 Lilliefors GOF Test

Normal GOF Test
Shapiro Wilk Test Statistic       0.63 Shapiro Wilk GOF Test

Note: Sample size is small (e.g., <10), if data are collected using ISM approach, you should use
guidance provided in ITRC Tech Reg Guide on ISM (ITRC, 2012) to compute statistics of interest.

For example, you may want to use Chebyshev UCL to estimate EPC (ITRC, 2012).
Chebyshev UCL can be computed using the Nonparametric and All UCL Options of ProUCL 5.0

Gamma GOF Test
A-D Test Statistic       0.85 Anderson-Darling Gamma GOF Test

5% A-D Critical Value       0.72ata Not Gamma Distributed at 5% Significance Lev

   95% Modified-t UCL (Johnson-1978)       2.65

Assuming Normal Distribution
   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL       2.59    95% Adjusted-CLT UCL (Chen-1995)       2.92

Theta hat (MLE)       0.58 Theta star (bias corrected MLE)       0.84

Data Not Gamma Distributed at 5% Significance Level

Gamma Statistics
k hat (MLE)       2.97 k star (bias corrected MLE)       2.05

K-S Test Statistic       0.28 Kolmogrov-Smirnoff Gamma GOF Test
5% K-S Critical Value       0.28ata Not Gamma Distributed at 5% Significance Lev
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nu hat (MLE)      53.48 nu star (bias corrected)      36.99

Lognormal GOF Test
Shapiro Wilk Test Statistic       0.86 Shapiro Wilk Lognormal GOF Test

Assuming Gamma Distribution
oximate Gamma UCL (use when n>=50))       2.66% Adjusted Gamma UCL (use when n<50)       2.93

Adjusted Level of Significance      0.023 Adjusted Chi Square Value      21.89

MLE Mean (bias corrected)       1.73 MLE Sd (bias corrected)       1.21
Approximate Chi Square Value (0.05)      24.07

Maximum of Logged Data       1.66 SD of logged Data       0.57

Lognormal Statistics
Minimum of Logged Data     -0.337 Mean of logged Data       0.37

5% Lilliefors Critical Value       0.29Data appear Lognormal at 5% Significance Level
Data appear Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.82Data appear Lognormal at 5% Significance Level
Lilliefors Test Statistic       0.24 Lilliefors Lognormal GOF Test

Nonparametric Distribution Free UCL Statistics
Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

   95% Chebyshev (MVUE) UCL       3.09  97.5% Chebyshev (MVUE) UCL       3.71
   99% Chebyshev (MVUE) UCL       4.91

Assuming Lognormal Distribution
   95% H-UCL       2.76    90% Chebyshev (MVUE) UCL       2.65

   90% Chebyshev(Mean, Sd) UCL       3.11    95% Chebyshev(Mean, Sd) UCL       3.74
 97.5% Chebyshev(Mean, Sd) UCL       4.61    99% Chebyshev(Mean, Sd) UCL       6.31

   95% Hall's Bootstrap UCL       6.01    95% Percentile Bootstrap UCL       2.59
   95% BCA Bootstrap UCL       3.02

   95% CLT UCL       2.49    95% Jackknife UCL       2.59
   95% Standard Bootstrap UCL       2.45    95% Bootstrap-t UCL       4.11

Uranium-238

General Statistics

ProUCL computes and outputs H-statistic based UCLs for historical reasons only.
 often results in unstable (both high and low) values of UCL95 as shown in examples in the Technica

It is therefore recommended to avoid the use of H-statistic based 95% UCLs.
ametric methods are preferred to compute UCL95 for skewed data sets which do not follow a gamma 

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
mmendations are based upon the results of the simulation studies summarized in Singh, Singh, and 

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.
For additional insight the user may want to consult a statistician.

Suggested UCL to Use
95% H-UCL       2.76

SD       1.63 Std. Error of Mean       0.54
Coefficient of Variation       0.81 Skewness       1.87

Minimum       0.69 Mean       1.99
Maximum       5.72 Median       1.48

Total Number of Observations       9 Number of Distinct Observations       9
Number of Missing Observations       0

5% Lilliefors Critical Value       0.29 Data Not Normal at 5% Significance Level
Data Not Normal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.82 Data Not Normal at 5% Significance Level
Lilliefors Test Statistic       0.33 Lilliefors GOF Test

Normal GOF Test
Shapiro Wilk Test Statistic       0.74 Shapiro Wilk GOF Test

Note: Sample size is small (e.g., <10), if data are collected using ISM approach, you should use
guidance provided in ITRC Tech Reg Guide on ISM (ITRC, 2012) to compute statistics of interest.

For example, you may want to use Chebyshev UCL to estimate EPC (ITRC, 2012).
Chebyshev UCL can be computed using the Nonparametric and All UCL Options of ProUCL 5.0

Gamma GOF Test
A-D Test Statistic       0.65 Anderson-Darling Gamma GOF Test

5% A-D Critical Value       0.72d data appear Gamma Distributed at 5% Significan

   95% Modified-t UCL (Johnson-1978)       3.06

Assuming Normal Distribution
   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL       3.01    95% Adjusted-CLT UCL (Chen-1995)       3.25

Detected data appear Gamma Distributed at 5% Significance Level

K-S Test Statistic       0.26 Kolmogrov-Smirnoff Gamma GOF Test
5% K-S Critical Value       0.28d data appear Gamma Distributed at 5% Significan
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Theta hat (MLE)       0.83 Theta star (bias corrected MLE)       1.19
nu hat (MLE)      43.26 nu star (bias corrected)      30.17

Gamma Statistics
k hat (MLE)       2.40 k star (bias corrected MLE)       1.67

Assuming Gamma Distribution
roximate Gamma UCL (use when n>=50)       3.23% Adjusted Gamma UCL (use when n<50)       3.60

Adjusted Level of Significance      0.023 Adjusted Chi Square Value      16.74

MLE Mean (bias corrected)       1.99 MLE Sd (bias corrected)       1.54
Approximate Chi Square Value (0.05)      18.63

Lognormal Statistics
Minimum of Logged Data     -0.368 Mean of logged Data       0.47

5% Lilliefors Critical Value       0.29Data appear Lognormal at 5% Significance Level
Data appear Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.82Data appear Lognormal at 5% Significance Level
Lilliefors Test Statistic       0.21 Lilliefors Lognormal GOF Test

Lognormal GOF Test
Shapiro Wilk Test Statistic       0.91 Shapiro Wilk Lognormal GOF Test

   95% Chebyshev (MVUE) UCL       3.84  97.5% Chebyshev (MVUE) UCL       4.66
   99% Chebyshev (MVUE) UCL       6.28

Assuming Lognormal Distribution
   95% H-UCL       3.62    90% Chebyshev (MVUE) UCL       3.25

Maximum of Logged Data       1.74 SD of logged Data       0.66

   95% Hall's Bootstrap UCL       8.42    95% Percentile Bootstrap UCL       2.88
   95% BCA Bootstrap UCL       3.14

   95% CLT UCL       2.89    95% Jackknife UCL       3.01
   95% Standard Bootstrap UCL       2.84    95% Bootstrap-t UCL       5.64

Nonparametric Distribution Free UCL Statistics
Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

Vanadium

General Statistics

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
mmendations are based upon the results of the simulation studies summarized in Singh, Singh, and 

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.
For additional insight the user may want to consult a statistician.

Suggested UCL to Use
95% Adjusted Gamma UCL       3.60

   90% Chebyshev(Mean, Sd) UCL       3.63    95% Chebyshev(Mean, Sd) UCL       4.36
 97.5% Chebyshev(Mean, Sd) UCL       5.39    99% Chebyshev(Mean, Sd) UCL       7.40

SD       5.28 Std. Error of Mean       1.76
Coefficient of Variation       0.35 Skewness       0.69

Minimum       9.35 Mean      15.08
Maximum      25 Median      15

Total Number of Observations       9 Number of Distinct Observations       9
Number of Missing Observations       0

5% Lilliefors Critical Value       0.29 Data appear Normal at 5% Significance Level
Data appear Normal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.82 Data appear Normal at 5% Significance Level
Lilliefors Test Statistic       0.15 Lilliefors GOF Test

Normal GOF Test
Shapiro Wilk Test Statistic       0.91 Shapiro Wilk GOF Test

Note: Sample size is small (e.g., <10), if data are collected using ISM approach, you should use
guidance provided in ITRC Tech Reg Guide on ISM (ITRC, 2012) to compute statistics of interest.

For example, you may want to use Chebyshev UCL to estimate EPC (ITRC, 2012).
Chebyshev UCL can be computed using the Nonparametric and All UCL Options of ProUCL 5.0

Gamma GOF Test
A-D Test Statistic       0.31 Anderson-Darling Gamma GOF Test

5% A-D Critical Value       0.72d data appear Gamma Distributed at 5% Significan

   95% Modified-t UCL (Johnson-1978)      18.42

Assuming Normal Distribution
   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL      18.35    95% Adjusted-CLT UCL (Chen-1995)      18.41

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics
k hat (MLE)       9.57 k star (bias corrected MLE)       6.45

K-S Test Statistic       0.17 Kolmogrov-Smirnoff Gamma GOF Test
5% K-S Critical Value       0.27d data appear Gamma Distributed at 5% Significan
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Theta hat (MLE)       1.57 Theta star (bias corrected MLE)       2.33

nu hat (MLE)    172.3 nu star (bias corrected)    116.2

Assuming Gamma Distribution
oximate Gamma UCL (use when n>=50))      18.98% Adjusted Gamma UCL (use when n<50)      19.95

Adjusted Level of Significance      0.023 Adjusted Chi Square Value      87.84

MLE Mean (bias corrected)      15.08 MLE Sd (bias corrected)       5.93
Approximate Chi Square Value (0.05)      92.33

Lognormal Statistics
Minimum of Logged Data       2.23 Mean of logged Data       2.66

5% Lilliefors Critical Value       0.29Data appear Lognormal at 5% Significance Level
Data appear Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.82Data appear Lognormal at 5% Significance Level
Lilliefors Test Statistic       0.16 Lilliefors Lognormal GOF Test

Lognormal GOF Test
Shapiro Wilk Test Statistic       0.93 Shapiro Wilk Lognormal GOF Test

   95% Chebyshev (MVUE) UCL      22.66  97.5% Chebyshev (MVUE) UCL      25.94
   99% Chebyshev (MVUE) UCL      32.4

Assuming Lognormal Distribution
   95% H-UCL      19.5    90% Chebyshev (MVUE) UCL      20.29

Maximum of Logged Data       3.21 SD of logged Data       0.34

   95% Hall's Bootstrap UCL      18.41    95% Percentile Bootstrap UCL      17.9
   95% BCA Bootstrap UCL      18.18

   95% CLT UCL      17.97    95% Jackknife UCL      18.35
   95% Standard Bootstrap UCL      17.77    95% Bootstrap-t UCL      19.1

Nonparametric Distribution Free UCL Statistics
Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

Zinc

General Statistics

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
mmendations are based upon the results of the simulation studies summarized in Singh, Singh, and 

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.
For additional insight the user may want to consult a statistician.

Suggested UCL to Use
95% Student's-t UCL      18.35

   90% Chebyshev(Mean, Sd) UCL      20.36    95% Chebyshev(Mean, Sd) UCL      22.75
 97.5% Chebyshev(Mean, Sd) UCL      26.08    99% Chebyshev(Mean, Sd) UCL      32.6

SD      90.54 Std. Error of Mean      30.18
Coefficient of Variation       1.34 Skewness       2.91

Minimum      23.6 Mean      67.38
Maximum    307 Median      38.3

Total Number of Observations       9 Number of Distinct Observations       8
Number of Missing Observations       0

5% Lilliefors Critical Value       0.29 Data Not Normal at 5% Significance Level
Data Not Normal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.82 Data Not Normal at 5% Significance Level
Lilliefors Test Statistic       0.43 Lilliefors GOF Test

Normal GOF Test
Shapiro Wilk Test Statistic       0.50 Shapiro Wilk GOF Test

Note: Sample size is small (e.g., <10), if data are collected using ISM approach, you should use
guidance provided in ITRC Tech Reg Guide on ISM (ITRC, 2012) to compute statistics of interest.

For example, you may want to use Chebyshev UCL to estimate EPC (ITRC, 2012).
Chebyshev UCL can be computed using the Nonparametric and All UCL Options of ProUCL 5.0

Gamma GOF Test
A-D Test Statistic       1.38 Anderson-Darling Gamma GOF Test

5% A-D Critical Value       0.73ata Not Gamma Distributed at 5% Significance Lev

   95% Modified-t UCL (Johnson-1978)    128.4

Assuming Normal Distribution
   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL    123.5    95% Adjusted-CLT UCL (Chen-1995)    148.3

Theta hat (MLE)      47.71 Theta star (bias corrected MLE)      66.34
nu hat (MLE)      25.42 nu star (bias corrected)      18.28

Data Not Gamma Distributed at 5% Significance Level

Gamma Statistics
k hat (MLE)       1.41 k star (bias corrected MLE)       1.01

K-S Test Statistic       0.35 Kolmogrov-Smirnoff Gamma GOF Test
5% K-S Critical Value       0.28ata Not Gamma Distributed at 5% Significance Lev



1744
1745
1746
1747
1748
1749
1750
1751
1752
1753
1754
1755
1756
1757
1758
1759
1760
1761
1762
1763
1764
1765
1766
1767
1768
1769
1770
1771
1772
1773
1774
1775
1776
1777
1778
1779
1780
1781
1782
1783
1784
1785

A B C D E F G H I J K L

Assuming Gamma Distribution
oximate Gamma UCL (use when n>=50))    128.4% Adjusted Gamma UCL (use when n<50)    148.4

Adjusted Level of Significance      0.023 Adjusted Chi Square Value       8.3

MLE Mean (bias corrected)      67.38 MLE Sd (bias corrected)      66.86
Approximate Chi Square Value (0.05)       9.59

Lognormal Statistics
Minimum of Logged Data       3.16 Mean of logged Data       3.81

5% Lilliefors Critical Value       0.29Data appear Lognormal at 5% Significance Level
Data appear Approximate Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.82 Data Not Lognormal at 5% Significance Level
Lilliefors Test Statistic       0.27 Lilliefors Lognormal GOF Test

Lognormal GOF Test
Shapiro Wilk Test Statistic       0.75 Shapiro Wilk Lognormal GOF Test

   95% Chebyshev (MVUE) UCL    127.6  97.5% Chebyshev (MVUE) UCL    157.2
   99% Chebyshev (MVUE) UCL    215.5

Assuming Lognormal Distribution
   95% H-UCL    131.6    90% Chebyshev (MVUE) UCL    106.2

Maximum of Logged Data       5.72 SD of logged Data       0.77

   95% Hall's Bootstrap UCL    358.4    95% Percentile Bootstrap UCL    125.9
   95% BCA Bootstrap UCL    136.2

   95% CLT UCL    117    95% Jackknife UCL    123.5
   95% Standard Bootstrap UCL    115.9    95% Bootstrap-t UCL    386.9

Nonparametric Distribution Free UCL Statistics
Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
mmendations are based upon the results of the simulation studies summarized in Singh, Singh, and 

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.
For additional insight the user may want to consult a statistician.

Suggested UCL to Use
95% Chebyshev (Mean, Sd) UCL    198.9

   90% Chebyshev(Mean, Sd) UCL    157.9    95% Chebyshev(Mean, Sd) UCL    198.9
 97.5% Chebyshev(Mean, Sd) UCL    255.9    99% Chebyshev(Mean, Sd) UCL    367.7
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tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
mmendations are based upon the results of the simulation studies summarized in Singh, Singh, and 

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

   95% BCA Bootstrap UCL   6822
   90% Chebyshev(Mean, Sd) UCL   7841    95% Chebyshev(Mean, Sd) UCL   8863

 97.5% Chebyshev(Mean, Sd) UCL  10282    99% Chebyshev(Mean, Sd) UCL  13068

Suggested UCL to Use
95% Student's-t UCL   6917

Nonparametric Distribution Free UCLs

   95% Chebyshev (MVUE) UCL   9582  97.5% Chebyshev (MVUE) UCL  11278
   99% Chebyshev (MVUE) UCL

   95% CLT UCL   6822    95% Jackknife UCL   6917
   95% Standard Bootstrap UCL   6808    95% Bootstrap-t UCL   7039

   95% Hall's Bootstrap UCL   6946    95% Percentile Bootstrap UCL   6781

Lognormal Statistics
Minimum of Logged Data       7.46 Mean of logged Data       8.49

 14610

Assuming Lognormal Distribution
   95% H-UCL   8061    90% Chebyshev (MVUE) UCL   8360

Nonparametric Distribution Free UCL Statistics
Data appear to follow a Discernible Distribution at 5% Significance Level

Lilliefors Lognormal GOF Test

Lognormal GOF Test
Shapiro Wilk Test Statistic       0.94 Shapiro Wilk Lognormal GOF Test

5% Lilliefors Critical Value       0.23Data appear Lognormal at 5% Significance Level
Data appear Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.87Data appear Lognormal at 5% Significance Level
Lilliefors Test Statistic       0.12

Maximum of Logged Data       9.29 SD of logged Data       0.57

nu hat (MLE)    106.1 nu star (bias corrected)      84.73
MLE Mean (bias corrected)   5585 MLE Sd (bias corrected)   3211

Approximate Chi Square Value (0.05)      64.52

Assuming Gamma Distribution
oximate Gamma UCL (use when n>=50))   7335% Adjusted Gamma UCL (use when n<50)   7611

Adjusted Level of Significance      0.031 Adjusted Chi Square Value      62.18

5% A-D Critical Value       0.74d data appear Gamma Distributed at 5% Significan
K-S Test Statistic       0.11 Kolmogrov-Smirnoff Gamma GOF Test

Gamma Statistics
k hat (MLE)       3.79 k star (bias corrected MLE)       3.02

5% K-S Critical Value       0.23d data appear Gamma Distributed at 5% Significan
Detected data appear Gamma Distributed at 5% Significance Level

Theta hat (MLE)   1473 Theta star (bias corrected MLE)   1846

Lilliefors Test Statistic       0.13 Lilliefors GOF Test
5% Lilliefors Critical Value       0.23 Data appear Normal at 5% Significance Level

   95% Modified-t UCL (Johnson-1978)   6929

Data appear Normal at 5% Significance Level

Assuming Normal Distribution
   95% Normal UCL    95% UCLs (Adjusted for Skewness)

Gamma GOF Test
A-D Test Statistic       0.19 Anderson-Darling Gamma GOF Test

   95% Student's-t UCL   6917    95% Adjusted-CLT UCL (Chen-1995)   6902

Coefficient of Variation       0.50 Skewness       0.37

Maximum  10900 Median   5130
SD

Normal GOF Test
Shapiro Wilk Test Statistic       0.96 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.87 Data appear Normal at 5% Significance Level

  5585

General Statistics
Total Number of Observations      14 Number of Distinct Observations      14

  2814 Std. Error of Mean    752

Number of Missing Observations       0
Minimum   1740 Mean

95%

UCL Statistics for Data Sets with Non-Detects

User Selected Options
e/Time of Computation   2/5/2015 10:37:35 AM

 f Bootstrap Operations   2000

Aluminum

From File   ProUCLinput_11-011(a)_0-5.xls
Full Precision   OFF

Confidence Coefficient   
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 97.5% Chebyshev(Mean, Sd) UCL    174.9    99% Chebyshev(Mean, Sd) UCL    224.6

Suggested UCL to Use
95% Student's-t UCL    114.8

 highly negatively-skewed data, confidence limits (e.g., Chen, Johnson, Lognormal, and Gamma) ma
reliable.  Chen's and Johnson's methods provide adjustments for positvely skewed data sets.

Benzo(a)pyrene

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
mmendations are based upon the results of the simulation studies summarized in Singh, Singh, and 

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.
For additional insight the user may want to consult a statistician.

   95% CLT UCL    113.2    95% Jackknife UCL    114.8
   95% Standard Bootstrap UCL    112.1    95% Bootstrap-t UCL    115

   95% Hall's Bootstrap UCL    113.6    95% Percentile Bootstrap UCL    112.4
   95% BCA Bootstrap UCL    111.1

   90% Chebyshev(Mean, Sd) UCL    131.3    95% Chebyshev(Mean, Sd) UCL    149.6

   317

Assuming Lognormal Distribution
   95% H-UCL    173.4    90% Chebyshev (MVUE) UCL    163.6

Nonparametric Distribution Free UCL Statistics
Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

   95% Chebyshev (MVUE) UCL    193.6  97.5% Chebyshev (MVUE) UCL    235.3
   99% Chebyshev (MVUE) UCL

5% Lilliefors Critical Value       0.23 Data Not Lognormal at 5% Significance Level
Data Not Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.87 Data Not Lognormal at 5% Significance Level
Lilliefors Test Statistic       0.26

Maximum of Logged Data       5.15 SD of logged Data       0.79

Lognormal Statistics
Minimum of Logged Data       2.51 Mean of logged Data       4.28

Approximate Chi Square Value (0.05)      38.14

Assuming Gamma Distribution
oximate Gamma UCL (use when n>=50))    129 % Adjusted Gamma UCL (use when n<50)    135.3

Adjusted Level of Significance      0.031 Adjusted Chi Square Value      36.37

Lilliefors Lognormal GOF Test

Lognormal GOF Test
Shapiro Wilk Test Statistic       0.86 Shapiro Wilk Lognormal GOF Test

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics
k hat (MLE)       2.39 k star (bias corrected MLE)       1.92

Theta hat (MLE)      38.03 Theta star (bias corrected MLE)      47.21
nu hat (MLE)      67.06 nu star (bias corrected)      54.02

MLE Mean (bias corrected)      91.09 MLE Sd (bias corrected)      65.58

Assuming Normal Distribution
   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL    114.8

Gamma GOF Test
A-D Test Statistic       0.57 Anderson-Darling Gamma GOF Test

5% A-D Critical Value       0.74d data appear Gamma Distributed at 5% Significan
K-S Test Statistic       0.22 Kolmogrov-Smirnoff Gamma GOF Test

5% K-S Critical Value       0.23d data appear Gamma Distributed at 5% Significan

5% Shapiro Wilk Critical Value       0.87 Data appear Normal at 5% Significance Level
Lilliefors Test Statistic       0.12 Lilliefors GOF Test

   95% Adjusted-CLT UCL (Chen-1995)    113

5% Lilliefors Critical Value       0.23 Data appear Normal at 5% Significance Level
Data appear Normal at 5% Significance Level

   95% Modified-t UCL (Johnson-1978)    114.8

      0.55 Skewness    -0.051

Minimum      12.3 Mean      91.09
Maximum    174 Median

Normal GOF Test
Shapiro Wilk Test Statistic       0.95 Shapiro Wilk GOF Test

SD      50.21 Std. Error of Mean      13.42
Coefficient of Variation

Barium

General Statistics

For additional insight the user may want to consult a statistician.

     89.5

Total Number of Observations      14 Number of Distinct Observations      14
Number of Missing Observations       0
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CLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distribute
KM Mean (logged)     -3.298    95% H-UCL (KM -Log)      0.062

    -3.454

KM SD (logged)       0.58    95% Critical H Value (KM-Log)       2.16
KM Standard Error of Mean (logged)       0.18

DL/2 Statistics
DL/2 Normal DL/2 Log-Transformed
Mean in Original Scale      0.042 Mean in Log Scale

SD in Original Scale      0.042 SD in Log Scale       0.59
% t UCL (assumes normality of ROS data)      0.066    95% Percentile Bootstrap UCL      0.063

   95% BCA Bootstrap UCL      0.072    95% Bootstrap t UCL       0.24
   95% H-UCL (Log ROS)      0.063

Lognormal GOF Test on Detected Observations Only
Shapiro Wilk Test Statistic       0.82 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.76ected Data appear Lognormal at 5% Significance L
Lilliefors Test Statistic       0.27 Lilliefors GOF Test

5% Lilliefors Critical Value       0.39ected Data appear Lognormal at 5% Significance L
Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects
Mean in Original Scale      0.046 Mean in Log Scale     -3.297

     30.06 Adjusted Chi Square Value (44.33, β)      28.51

nu hat (MLE)      54.73 nu star (bias corrected)      44.33
MLE Mean (bias corrected)      0.043 MLE Sd (bias corrected)

mma Approximate UCL (use when n>=50)      0.064% Gamma Adjusted UCL (use when n<50)      0.067

Adjusted Level of Significance (β)      0.031
Approximate Chi Square Value (44.33, α)

Maximum       0.15 Median      0.026
SD      0.044 CV       1.02

     0.034

k hat (MLE)       1.95 k star (bias corrected MLE)       1.58
Theta hat (MLE)      0.022 Theta star (bias corrected MLE)      0.027

Approximate Chi Square Value (35.52, α)      22.88 Adjusted Chi Square Value (35.52, β)      21.54
 Approximate KM-UCL (use when n>=50)      0.072mma Adjusted KM-UCL (use when n<50)      0.076

ma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM e
Minimum      0.020 Mean      0.043

Gamma ROS Statistics using Imputed  Non-Detects
GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1
For such situations, GROS method tends to yield inflated values of UCLs and BTVs

Theta hat (MLE)      0.041 Theta star (bias corrected MLE)      0.088
nu hat (MLE)      18.62 nu star (bias corrected)       8.78

Gamma Kaplan-Meier (KM) Statistics
k hat (KM)       1.26 nu hat (KM)      35.52

MLE Mean (bias corrected)      0.078 MLE Sd (bias corrected)      0.083

Gamma GOF Tests on Detected Observations Only
A-D Test Statistic       0.61 Anderson-Darling GOF Test

5% A-D Critical Value       0.68d data appear Gamma Distributed at 5% Significan
K-S Test Statistic       0.31 Kolmogrov-Smirnoff GOF

5% K-S Critical Value       0.36d data appear Gamma Distributed at 5% Significan
Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only
k hat (MLE)       1.86 k star (bias corrected MLE)       0.87

     0.084 95% KM Chebyshev UCL       0.10

SD      0.041    95% KM (BCA) UCL      0.073
95% KM (t) UCL      0.068 95% KM (Percentile Bootstrap) UCL

97.5% KM Chebyshev UCL       0.12 99% KM Chebyshev UCL       0.17

   95% KM (z) UCL      0.067    95% KM Bootstrap t UCL       0.13
90% KM Chebyshev UCL

Normal GOF Test on Detects Only
Shapiro Wilk Test Statistic       0.76 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.76etected Data appear Normal at 5% Significance Le
Lilliefors Test Statistic       0.32 Lilliefors GOF Test

5% Lilliefors Critical Value       0.39etected Data appear Normal at 5% Significance Le

     0.067

Detected Data appear Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs
Mean      0.046 Standard Error of Mean      0.012

      0.58 Kurtosis Detects     -3.235

Variance Detects     0.004 Percent Non-Detects      64.29
Mean Detects      0.078 SD Detects

Mean of Logged Detects     -2.843 SD of Logged Detects       0.86

Median Detects      0.039 CV Detects       0.81
Skewness Detects

General Statistics
Total Number of Observations      14 Number of Distinct Observations      14

Number of Detects       5 Number of Non-Detects       9
Number of Distinct Detects       5 Number of Distinct Non-Detects       9

     0.063

Minimum Detect      0.024 Minimum Non-Detect      0.034
Maximum Detect       0.15 Maximum Non-Detect      0.073
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Lognormal GOF Test on Detected Observations Only
Shapiro Wilk Test Statistic       0.82 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.76ected Data appear Lognormal at 5% Significance L
Lilliefors Test Statistic       0.26 Lilliefors GOF Test

5% Lilliefors Critical Value       0.39ected Data appear Lognormal at 5% Significance L

      8.75 Adjusted Chi Square Value (17.11, β)       7.97

nu hat (MLE)      20.09 nu star (bias corrected)      17.11
MLE Mean (bias corrected)      0.051 MLE Sd (bias corrected)

mma Approximate UCL (use when n>=50)       0.10% Gamma Adjusted UCL (use when n<50)       0.11

Adjusted Level of Significance (β)      0.031
Approximate Chi Square Value (17.11, α)

Maximum       0.24 Median      0.01
SD      0.081 CV       1.57

     0.066

k hat (MLE)       0.71 k star (bias corrected MLE)       0.61
Theta hat (MLE)      0.072 Theta star (bias corrected MLE)      0.084

Approximate Chi Square Value (26.87, α)      16.05 Adjusted Chi Square Value (26.87, β)      14.95
 Approximate KM-UCL (use when n>=50)       0.11mma Adjusted KM-UCL (use when n<50)       0.12

ma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM e
Minimum      0.01 Mean      0.051

Gamma ROS Statistics using Imputed  Non-Detects
GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1
For such situations, GROS method tends to yield inflated values of UCLs and BTVs

Theta hat (MLE)      0.067 Theta star (bias corrected MLE)       0.14
nu hat (MLE)      18.68 nu star (bias corrected)       8.80

Gamma Kaplan-Meier (KM) Statistics
k hat (KM)       0.96 nu hat (KM)      26.87

MLE Mean (bias corrected)       0.12 MLE Sd (bias corrected)       0.13

Gamma GOF Tests on Detected Observations Only
A-D Test Statistic       0.61 Anderson-Darling GOF Test

5% A-D Critical Value       0.68d data appear Gamma Distributed at 5% Significan
K-S Test Statistic       0.30 Kolmogrov-Smirnoff GOF

5% K-S Critical Value       0.36d data appear Gamma Distributed at 5% Significan
Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only
k hat (MLE)       1.86 k star (bias corrected MLE)       0.88

      0.13 95% KM Chebyshev UCL       0.16

SD      0.07    95% KM (BCA) UCL       0.10
95% KM (t) UCL       0.10 95% KM (Percentile Bootstrap) UCL

97.5% KM Chebyshev UCL       0.19 99% KM Chebyshev UCL       0.27

   95% KM (z) UCL       0.10    95% KM Bootstrap t UCL       0.22
90% KM Chebyshev UCL

Normal GOF Test on Detects Only
Shapiro Wilk Test Statistic       0.76 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.76etected Data appear Normal at 5% Significance Le
Lilliefors Test Statistic       0.32 Lilliefors GOF Test

5% Lilliefors Critical Value       0.39etected Data appear Normal at 5% Significance Le

     0.099

Detected Data appear Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs
Mean      0.068 Standard Error of Mean      0.020

      0.58 Kurtosis Detects     -3.216

Variance Detects      0.010 Percent Non-Detects      64.29
Mean Detects       0.12 SD Detects

Mean of Logged Detects     -2.356 SD of Logged Detects       0.85

Median Detects      0.066 CV Detects       0.80
Skewness Detects

Benzo(b)fluoranthene

General Statistics
Total Number of Observations      14 Number of Distinct Observations      14

Number of Detects       5 Number of Non-Detects       9
Number of Distinct Detects       5 Number of Distinct Non-Detects       9

      0.10

Minimum Detect      0.041 Minimum Non-Detect      0.034
Maximum Detect       0.24 Maximum Non-Detect      0.073

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics
Detected Data appear Normal Distributed at 5% Significance Level

SD in Original Scale      0.044 SD in Log Scale       0.69
   95% t UCL (Assumes normality)

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
Recommendations are based upon data size, data distribution, and skewness.

mmendations are based upon the results of the simulation studies summarized in Singh, Maichle, and 
ations results will not cover all Real World data sets; for additional insight the user may want to cons

Suggested UCL to Use
95% KM (t) UCL      0.068 95% KM (Percentile Bootstrap) UCL      0.067

     0.063    95% H-Stat UCL      0.063
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Approximate Chi Square Value (38.59, α)      25.36 Adjusted Chi Square Value (38.59, β)      23.94
 Approximate KM-UCL (use when n>=50)      0.057mma Adjusted KM-UCL (use when n<50)      0.061

Gamma ROS Statistics using Imputed  Non-Detects
GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1
For such situations, GROS method tends to yield inflated values of UCLs and BTVs

Theta hat (MLE)      0.033 Theta star (bias corrected MLE)      0.070
nu hat (MLE)      18.45 nu star (bias corrected)       8.71

Gamma Kaplan-Meier (KM) Statistics
k hat (KM)       1.37 nu hat (KM)      38.59

MLE Mean (bias corrected)      0.061 MLE Sd (bias corrected)      0.065

Gamma GOF Tests on Detected Observations Only
A-D Test Statistic       0.56 Anderson-Darling GOF Test

5% A-D Critical Value       0.68d data appear Gamma Distributed at 5% Significan
K-S Test Statistic       0.33 Kolmogrov-Smirnoff GOF

5% K-S Critical Value       0.36d data appear Gamma Distributed at 5% Significan
Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only
k hat (MLE)       1.84 k star (bias corrected MLE)       0.87

     0.067 95% KM Chebyshev UCL      0.080

SD      0.032    95% KM (BCA) UCL      0.054
95% KM (t) UCL      0.055 95% KM (Percentile Bootstrap) UCL

97.5% KM Chebyshev UCL      0.099 99% KM Chebyshev UCL       0.13

   95% KM (z) UCL      0.054    95% KM Bootstrap t UCL      0.096
90% KM Chebyshev UCL

Normal GOF Test on Detects Only
Shapiro Wilk Test Statistic       0.80 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.76etected Data appear Normal at 5% Significance Le
Lilliefors Test Statistic       0.33 Lilliefors GOF Test

5% Lilliefors Critical Value       0.39etected Data appear Normal at 5% Significance Le

     0.054

Detected Data appear Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs
Mean      0.037 Standard Error of Mean     0.009

      0.72 Kurtosis Detects     -2.509

Variance Detects     0.002 Percent Non-Detects      64.29
Mean Detects      0.061 SD Detects

Mean of Logged Detects     -3.089 SD of Logged Detects       0.86

Median Detects      0.029 CV Detects       0.82
Skewness Detects

Benzo(g,h,i)perylene

General Statistics
Total Number of Observations      14 Number of Distinct Observations      14

Number of Detects       5 Number of Non-Detects       9
Number of Distinct Detects       5 Number of Distinct Non-Detects       9

     0.050

Minimum Detect      0.019 Minimum Non-Detect      0.034
Maximum Detect       0.12 Maximum Non-Detect      0.073

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics
Detected Data appear Normal Distributed at 5% Significance Level

SD in Original Scale      0.076 SD in Log Scale       0.87
   95% t UCL (Assumes normality)

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
Recommendations are based upon data size, data distribution, and skewness.

mmendations are based upon the results of the simulation studies summarized in Singh, Maichle, and 
ations results will not cover all Real World data sets; for additional insight the user may want to cons

Suggested UCL to Use
95% KM (t) UCL       0.10 95% KM (Percentile Bootstrap) UCL      0.099

CLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distribute
KM Mean (logged)     -2.978    95% H-UCL (KM -Log)      0.095

    -3.28

KM SD (logged)       0.65    95% Critical H Value (KM-Log)       2.28
KM Standard Error of Mean (logged)       0.19

     0.096    95% H-Stat UCL       0.10

DL/2 Statistics
DL/2 Normal DL/2 Log-Transformed
Mean in Original Scale      0.060 Mean in Log Scale

SD in Original Scale      0.080 SD in Log Scale       1.18
% t UCL (assumes normality of ROS data)      0.090    95% Percentile Bootstrap UCL      0.089

   95% BCA Bootstrap UCL       0.10    95% Bootstrap t UCL       0.18
   95% H-UCL (Log ROS)       0.13

Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects
Mean in Original Scale      0.052 Mean in Log Scale     -3.742
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Gamma GOF Tests on Detected Observations Only
A-D Test Statistic       0.44 Anderson-Darling GOF Test

5% A-D Critical Value       0.73d data appear Gamma Distributed at 5% Significan
K-S Test Statistic       0.16 Kolmogrov-Smirnoff GOF

5% K-S Critical Value       0.24d data appear Gamma Distributed at 5% Significan

      0.42 95% KM Chebyshev UCL       0.49

SD       0.16    95% KM (BCA) UCL       0.36
95% KM (t) UCL       0.36 95% KM (Percentile Bootstrap) UCL

97.5% KM Chebyshev UCL       0.58 99% KM Chebyshev UCL       0.75

   95% KM (z) UCL       0.36    95% KM Bootstrap t UCL       0.43
90% KM Chebyshev UCL

Normal GOF Test on Detects Only
Shapiro Wilk Test Statistic       0.75 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.85Detected Data Not Normal at 5% Significance Leve
Lilliefors Test Statistic       0.24 Lilliefors GOF Test

5% Lilliefors Critical Value       0.25etected Data appear Normal at 5% Significance Le

      0.36

Detected Data appear Approximate Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs
Mean       0.28 Standard Error of Mean      0.047

      2.24 Kurtosis Detects       5.97

Variance Detects      0.033 Percent Non-Detects      14.29
Mean Detects       0.29 SD Detects

Mean of Logged Detects     -1.365 SD of Logged Detects       0.50

Median Detects       0.24 CV Detects       0.62
Skewness Detects

Cadmium

General Statistics
Total Number of Observations      14 Number of Distinct Observations      14

Number of Detects      12 Number of Non-Detects       2
Number of Distinct Detects      12 Number of Distinct Non-Detects       2

      0.18

Minimum Detect       0.13 Minimum Non-Detect       0.49
Maximum Detect       0.80 Maximum Non-Detect       0.63

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics
Detected Data appear Normal Distributed at 5% Significance Level

SD in Original Scale      0.034 SD in Log Scale       0.62
   95% t UCL (Assumes normality)

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
Recommendations are based upon data size, data distribution, and skewness.

mmendations are based upon the results of the simulation studies summarized in Singh, Maichle, and 
ations results will not cover all Real World data sets; for additional insight the user may want to cons

Suggested UCL to Use
95% KM (t) UCL      0.055 95% KM (Percentile Bootstrap) UCL      0.054

CLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distribute
KM Mean (logged)     -3.485    95% H-UCL (KM -Log)      0.05

    -3.542

KM SD (logged)       0.56    95% Critical H Value (KM-Log)       2.11
KM Standard Error of Mean (logged)       0.18

     0.052    95% H-Stat UCL      0.051

DL/2 Statistics
DL/2 Normal DL/2 Log-Transformed
Mean in Original Scale      0.036 Mean in Log Scale

SD in Original Scale      0.032 SD in Log Scale       0.54
% t UCL (assumes normality of ROS data)      0.054    95% Percentile Bootstrap UCL      0.054

   95% BCA Bootstrap UCL      0.059    95% Bootstrap t UCL       0.25
   95% H-UCL (Log ROS)      0.051

Lognormal GOF Test on Detected Observations Only
Shapiro Wilk Test Statistic       0.84 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.76ected Data appear Lognormal at 5% Significance L
Lilliefors Test Statistic       0.29 Lilliefors GOF Test

5% Lilliefors Critical Value       0.39ected Data appear Lognormal at 5% Significance L
Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects
Mean in Original Scale      0.039 Mean in Log Scale     -3.433

     43.96 Adjusted Chi Square Value (60.91, β)      42.06

nu hat (MLE)      75.83 nu star (bias corrected)      60.91
MLE Mean (bias corrected)      0.038 MLE Sd (bias corrected)

mma Approximate UCL (use when n>=50)      0.053% Gamma Adjusted UCL (use when n<50)      0.055

Adjusted Level of Significance (β)      0.031
Approximate Chi Square Value (60.91, α)

Maximum       0.12 Median      0.025
SD      0.033 CV       0.86

     0.026

k hat (MLE)       2.70 k star (bias corrected MLE)       2.17
Theta hat (MLE)      0.014 Theta star (bias corrected MLE)      0.017

ma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM e
Minimum      0.019 Mean      0.038
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5% Shapiro Wilk Critical Value       0.87 Data Not Normal at 5% Significance Level
Lilliefors Test Statistic       0.24 Lilliefors GOF Test

5% Lilliefors Critical Value       0.23 Data Not Normal at 5% Significance Level
Data Not Normal at 5% Significance Level

      0.91 Skewness       2.56

Minimum    348 Mean   3166
Maximum  12200 Median

Normal GOF Test
Shapiro Wilk Test Statistic       0.71 Shapiro Wilk GOF Test

SD   2888 Std. Error of Mean    771.9
Coefficient of Variation

Calcium

General Statistics

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
Recommendations are based upon data size, data distribution, and skewness.

mmendations are based upon the results of the simulation studies summarized in Singh, Maichle, and 
ations results will not cover all Real World data sets; for additional insight the user may want to cons

  2605

Total Number of Observations      14 Number of Distinct Observations      14
Number of Missing Observations       0

Mean in Original Scale       0.29 Mean in Log Scale     -1.353
SD in Original Scale       0.16 SD in Log Scale       0.46

   95% t UCL (Assumes normality)       0.37    95% H-Stat UCL       0.37

Suggested UCL to Use
95% KM (t) UCL       0.36 95% KM (Percentile Bootstrap) UCL       0.36

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics
Detected Data appear Approximate Normal Distributed at 5% Significance Level

CLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distribute
KM Mean (logged)     -1.38    95% H-UCL (KM -Log)       0.36

KM SD (logged)       0.46    95% Critical H Value (KM-Log)       2.00
KM Standard Error of Mean (logged)       0.13

DL/2 Statistics
DL/2 Normal DL/2 Log-Transformed

SD in Original Scale       0.16 SD in Log Scale       0.46
% t UCL (assumes normality of ROS data)       0.36    95% Percentile Bootstrap UCL       0.36

   95% BCA Bootstrap UCL       0.39    95% Bootstrap t UCL       0.44
   95% H-UCL (Log ROS)       0.36

Lognormal GOF Test on Detected Observations Only
Shapiro Wilk Test Statistic       0.94 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.85ected Data appear Lognormal at 5% Significance L
Lilliefors Test Statistic       0.13 Lilliefors GOF Test

5% Lilliefors Critical Value       0.25ected Data appear Lognormal at 5% Significance L
Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects
Mean in Original Scale       0.28 Mean in Log Scale     -1.375

     78.74 Adjusted Chi Square Value (100.92, β)      76.15

nu hat (MLE)    126.7 nu star (bias corrected)    100.9
MLE Mean (bias corrected)       0.28 MLE Sd (bias corrected)

mma Approximate UCL (use when n>=50)       0.36% Gamma Adjusted UCL (use when n<50)       0.37

Adjusted Level of Significance (β)      0.031
pproximate Chi Square Value (100.92, α)

Maximum       0.80 Median       0.24
SD       0.16 CV       0.59

      0.15

k hat (MLE)       4.52 k star (bias corrected MLE)       3.60
Theta hat (MLE)      0.062 Theta star (bias corrected MLE)      0.079

Approximate Chi Square Value (82.47, α)      62.54 Adjusted Chi Square Value (82.47, β)      60.24
 Approximate KM-UCL (use when n>=50)       0.37mma Adjusted KM-UCL (use when n<50)       0.39

ma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM e
Minimum       0.13 Mean       0.28

Gamma ROS Statistics using Imputed  Non-Detects
GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1
For such situations, GROS method tends to yield inflated values of UCLs and BTVs

Theta hat (MLE)      0.073 Theta star (bias corrected MLE)      0.096
nu hat (MLE)      95.05 nu star (bias corrected)      72.62

Gamma Kaplan-Meier (KM) Statistics
k hat (KM)       2.94 nu hat (KM)      82.47

MLE Mean (bias corrected)       0.29 MLE Sd (bias corrected)       0.16

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only
k hat (MLE)       3.96 k star (bias corrected MLE)       3.02
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   95% Modified-t UCL (Johnson-1978)      15.8

Assuming Normal Distribution
   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL      15.62

Gamma GOF Test

Normal GOF Test
Shapiro Wilk Test Statistic       0.66 Shapiro Wilk GOF Test

SD       8.77 Std. Error of Mean       2.34
Coefficient of Variation

5% Shapiro Wilk Critical Value       0.87 Data Not Normal at 5% Significance Level
Lilliefors Test Statistic       0.39 Lilliefors GOF Test

   95% Adjusted-CLT UCL (Chen-1995)      16.46

5% Lilliefors Critical Value       0.23 Data Not Normal at 5% Significance Level
Data Not Normal at 5% Significance Level

      7.90

Total Number of Observations      14 Number of Distinct Observations      14
Number of Missing Observations       0

      0.76 Skewness       1.70

Minimum       4.81 Mean      11.47
Maximum      30.4 Median

 97.5% Chebyshev(Mean, Sd) UCL   7986    99% Chebyshev(Mean, Sd) UCL  10846

Suggested UCL to Use
95% Adjusted Gamma UCL   5107

Chromium

General Statistics

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
mmendations are based upon the results of the simulation studies summarized in Singh, Singh, and 

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.
For additional insight the user may want to consult a statistician.

   95% CLT UCL   4436    95% Jackknife UCL   4533
   95% Standard Bootstrap UCL   4413    95% Bootstrap-t UCL   5849

   95% Hall's Bootstrap UCL  10304    95% Percentile Bootstrap UCL   4496
   95% BCA Bootstrap UCL   5139

   90% Chebyshev(Mean, Sd) UCL   5482    95% Chebyshev(Mean, Sd) UCL   6530

 11495

Assuming Lognormal Distribution
   95% H-UCL   6415    90% Chebyshev (MVUE) UCL   5745

Nonparametric Distribution Free UCL Statistics
Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

   95% Chebyshev (MVUE) UCL   6870  97.5% Chebyshev (MVUE) UCL   8430
   99% Chebyshev (MVUE) UCL

5% Lilliefors Critical Value       0.23 Data Not Lognormal at 5% Significance Level
Data appear Approximate Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.87Data appear Lognormal at 5% Significance Level
Lilliefors Test Statistic       0.26

Maximum of Logged Data       9.40 SD of logged Data       0.88

Lognormal Statistics
Minimum of Logged Data       5.85 Mean of logged Data       7.73

Approximate Chi Square Value (0.05)      25.24

Assuming Gamma Distribution
roximate Gamma UCL (use when n>=50)   4822% Adjusted Gamma UCL (use when n<50)   5107

Adjusted Level of Significance      0.031 Adjusted Chi Square Value      23.83

Lilliefors Lognormal GOF Test

Lognormal GOF Test
Shapiro Wilk Test Statistic       0.91 Shapiro Wilk Lognormal GOF Test

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics
k hat (MLE)       1.68 k star (bias corrected MLE)       1.37

Theta hat (MLE)   1877 Theta star (bias corrected MLE)   2306
nu hat (MLE)      47.23 nu star (bias corrected)      38.44

MLE Mean (bias corrected)   3166 MLE Sd (bias corrected)   2702

Assuming Normal Distribution
   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL   4533

Gamma GOF Test
A-D Test Statistic       0.58 Anderson-Darling Gamma GOF Test

5% A-D Critical Value       0.74d data appear Gamma Distributed at 5% Significan
K-S Test Statistic       0.21 Kolmogrov-Smirnoff Gamma GOF Test

5% K-S Critical Value       0.23d data appear Gamma Distributed at 5% Significan

   95% Adjusted-CLT UCL (Chen-1995)   5002
   95% Modified-t UCL (Johnson-1978)   4621
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97.5% KM Chebyshev UCL       0.12 99% KM Chebyshev UCL       0.17

   95% KM (z) UCL      0.069    95% KM Bootstrap t UCL       0.17
90% KM Chebyshev UCL

Gamma GOF Tests on Detected Observations Only
A-D Test Statistic       0.76 Anderson-Darling GOF Test

Lilliefors Test Statistic       0.36 Lilliefors GOF Test
5% Lilliefors Critical Value       0.36Detected Data Not Normal at 5% Significance Leve

     0.069

Detected Data Not Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs
Mean      0.048 Standard Error of Mean      0.012

     0.086 95% KM Chebyshev UCL       0.10

SD      0.042    95% KM (BCA) UCL      0.072
95% KM (t) UCL      0.071 95% KM (Percentile Bootstrap) UCL

Mean of Logged Detects     -2.917 SD of Logged Detects       0.81

Median Detects      0.037 CV Detects       0.86
Skewness Detects

Normal GOF Test on Detects Only
Shapiro Wilk Test Statistic       0.74 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.78Detected Data Not Normal at 5% Significance Leve

Number of Distinct Detects       6 Number of Distinct Non-Detects       8

     0.062

Minimum Detect      0.026 Minimum Non-Detect      0.034
Maximum Detect       0.16 Maximum Non-Detect      0.073

      1.04 Kurtosis Detects     -1.287

Variance Detects     0.003 Percent Non-Detects      57.14
Mean Detects      0.072 SD Detects

For additional insight the user may want to consult a statistician.

Suggested UCL to Use
95% Chebyshev (Mean, Sd) UCL      21.69

Chrysene

General Statistics
Total Number of Observations      14 Number of Distinct Observations      14

Number of Detects       6 Number of Non-Detects       8

   95% BCA Bootstrap UCL      16.53
   90% Chebyshev(Mean, Sd) UCL      18.5    95% Chebyshev(Mean, Sd) UCL      21.69

 97.5% Chebyshev(Mean, Sd) UCL      26.12    99% Chebyshev(Mean, Sd) UCL      34.81

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
mmendations are based upon the results of the simulation studies summarized in Singh, Singh, and 

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

Nonparametric Distribution Free UCLs

   95% Chebyshev (MVUE) UCL      19.08  97.5% Chebyshev (MVUE) UCL      22.54
   99% Chebyshev (MVUE) UCL

   95% CLT UCL      15.32    95% Jackknife UCL      15.62
   95% Standard Bootstrap UCL      15.19    95% Bootstrap-t UCL      19.34

   95% Hall's Bootstrap UCL      15.43    95% Percentile Bootstrap UCL      15.22

Lognormal Statistics
Minimum of Logged Data       1.57 Mean of logged Data       2.24

     29.34

Assuming Lognormal Distribution
   95% H-UCL      16.17    90% Chebyshev (MVUE) UCL      16.59

Nonparametric Distribution Free UCL Statistics
Data do not follow a Discernible Distribution (0.05)

Lilliefors Lognormal GOF Test

Lognormal GOF Test
Shapiro Wilk Test Statistic       0.80 Shapiro Wilk Lognormal GOF Test

5% Lilliefors Critical Value       0.23 Data Not Lognormal at 5% Significance Level
Data Not Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.87 Data Not Lognormal at 5% Significance Level
Lilliefors Test Statistic       0.31

Maximum of Logged Data       3.41 SD of logged Data       0.59

nu hat (MLE)      75.71 nu star (bias corrected)      60.82
MLE Mean (bias corrected)      11.47 MLE Sd (bias corrected)       7.77

Approximate Chi Square Value (0.05)      43.88

Assuming Gamma Distribution
oximate Gamma UCL (use when n>=50))      15.89% Adjusted Gamma UCL (use when n<50)      16.61

Adjusted Level of Significance      0.031 Adjusted Chi Square Value      41.98

K-S Test Statistic       0.35 Kolmogrov-Smirnoff Gamma GOF Test
5% K-S Critical Value       0.23ata Not Gamma Distributed at 5% Significance Lev

Data Not Gamma Distributed at 5% Significance Level

Gamma Statistics
k hat (MLE)       2.70 k star (bias corrected MLE)       2.17

Theta hat (MLE)       4.24 Theta star (bias corrected MLE)       5.27

A-D Test Statistic       1.63 Anderson-Darling Gamma GOF Test
5% A-D Critical Value       0.74ata Not Gamma Distributed at 5% Significance Lev
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Normal GOF Test
Shapiro Wilk Test Statistic       0.50 Shapiro Wilk GOF Test

SD      23.64 Std. Error of Mean       6.31
Coefficient of Variation

5% Shapiro Wilk Critical Value       0.87 Data Not Normal at 5% Significance Level

General Statistics

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
Recommendations are based upon data size, data distribution, and skewness.

mmendations are based upon the results of the simulation studies summarized in Singh, Maichle, and 
ations results will not cover all Real World data sets; for additional insight the user may want to cons

      8.88

Total Number of Observations      14 Number of Distinct Observations      14
Number of Missing Observations       0

      1.43 Skewness       3.40

Minimum       3.41 Mean      16.53
Maximum      96.4 Median

   95% t UCL (Assumes normality)      0.066    95% H-Stat UCL      0.065

Suggested UCL to Use
95% KM (t) UCL      0.071 95% KM (% Bootstrap) UCL      0.069

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics
Detected Data appear Lognormal Distributed at 5% Significance Level

Copper

KM SD (logged)       0.56    95% Critical H Value (KM-Log)       2.12
KM Standard Error of Mean (logged)       0.17

DL/2 Statistics
DL/2 Normal DL/2 Log-Transformed
Mean in Original Scale      0.044 Mean in Log Scale     -3.419

SD in Original Scale      0.046 SD in Log Scale       0.70

% t UCL (assumes normality of ROS data)      0.070    95% Percentile Bootstrap UCL      0.068
   95% BCA Bootstrap UCL      0.076    95% Bootstrap t UCL       0.28

   95% H-UCL (Log ROS)      0.066

CLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distribute
KM Mean (logged)     -3.243    95% H-UCL (KM -Log)      0.064

Lilliefors Test Statistic       0.30 Lilliefors GOF Test
5% Lilliefors Critical Value       0.36ected Data appear Lognormal at 5% Significance L

Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects
Mean in Original Scale      0.049 Mean in Log Scale     -3.219

SD in Original Scale      0.044 SD in Log Scale       0.57

mma Approximate UCL (use when n>=50)      0.067% Gamma Adjusted UCL (use when n<50)      0.070

Adjusted Level of Significance (β)      0.031
Approximate Chi Square Value (49.05, α)

Lognormal GOF Test on Detected Observations Only
Shapiro Wilk Test Statistic       0.80 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.78ected Data appear Lognormal at 5% Significance L

SD      0.045 CV       0.97

     0.035

k hat (MLE)       2.16 k star (bias corrected MLE)       1.75
Theta hat (MLE)      0.021 Theta star (bias corrected MLE)      0.026

     33.97 Adjusted Chi Square Value (49.05, β)      32.31

nu hat (MLE)      60.73 nu star (bias corrected)      49.05
MLE Mean (bias corrected)      0.046 MLE Sd (bias corrected)

 Approximate KM-UCL (use when n>=50)      0.075mma Adjusted KM-UCL (use when n<50)      0.079

ma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM e
Minimum      0.024 Mean      0.046

Gamma ROS Statistics using Imputed  Non-Detects
GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1
For such situations, GROS method tends to yield inflated values of UCLs and BTVs

Maximum       0.16 Median      0.029

nu hat (MLE)      22.28 nu star (bias corrected)      12.47

Gamma Kaplan-Meier (KM) Statistics
k hat (KM)       1.29 nu hat (KM)      36.32

MLE Mean (bias corrected)      0.072 MLE Sd (bias corrected)      0.071

Approximate Chi Square Value (36.32, α)      23.52 Adjusted Chi Square Value (36.32, β)      22.16

K-S Test Statistic       0.34 Kolmogrov-Smirnoff GOF
5% K-S Critical Value       0.33ed Data Not Gamma Distributed at 5% Significanc

Detected Data Not Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only
k hat (MLE)       1.85 k star (bias corrected MLE)       1.03

Theta hat (MLE)      0.039 Theta star (bias corrected MLE)      0.069

5% A-D Critical Value       0.70ed Data Not Gamma Distributed at 5% Significanc
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Lilliefors Test Statistic       0.38 Lilliefors GOF Test
5% Lilliefors Critical Value       0.33Detected Data Not Normal at 5% Significance Leve

Detected Data Not Normal at 5% Significance Level

Mean of Logged Detects     -2.427 SD of Logged Detects       0.90

Median Detects      0.067 CV Detects       0.97
Skewness Detects

Normal GOF Test on Detects Only
Shapiro Wilk Test Statistic       0.74 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.80Detected Data Not Normal at 5% Significance Leve

Number of Distinct Detects       7 Number of Distinct Non-Detects       7

      0.12

Minimum Detect      0.027 Minimum Non-Detect      0.034
Maximum Detect       0.34 Maximum Non-Detect      0.055

      1.26 Kurtosis Detects     -0.285

Variance Detects      0.015 Percent Non-Detects      50%
Mean Detects       0.12 SD Detects

For additional insight the user may want to consult a statistician.

Suggested UCL to Use
95% Adjusted Gamma UCL      28.76

Fluoranthene

General Statistics
Total Number of Observations      14 Number of Distinct Observations      14

Number of Detects       7 Number of Non-Detects       7

   95% BCA Bootstrap UCL      34.96
   90% Chebyshev(Mean, Sd) UCL      35.49    95% Chebyshev(Mean, Sd) UCL      44.08

 97.5% Chebyshev(Mean, Sd) UCL      55.99    99% Chebyshev(Mean, Sd) UCL      79.4

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
mmendations are based upon the results of the simulation studies summarized in Singh, Singh, and 

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

Nonparametric Distribution Free UCLs

   95% Chebyshev (MVUE) UCL      29.67  97.5% Chebyshev (MVUE) UCL      36.19
   99% Chebyshev (MVUE) UCL

   95% CLT UCL      26.93    95% Jackknife UCL      27.72
   95% Standard Bootstrap UCL      26.3    95% Bootstrap-t UCL      56.13

   95% Hall's Bootstrap UCL      65.51    95% Percentile Bootstrap UCL      28.55

Lognormal Statistics
Minimum of Logged Data       1.22 Mean of logged Data       2.36

     48.98

Assuming Lognormal Distribution
   95% H-UCL      26.94    90% Chebyshev (MVUE) UCL      24.98

Nonparametric Distribution Free UCL Statistics
Data appear to follow a Discernible Distribution at 5% Significance Level

Lilliefors Lognormal GOF Test

Lognormal GOF Test
Shapiro Wilk Test Statistic       0.90 Shapiro Wilk Lognormal GOF Test

5% Lilliefors Critical Value       0.23Data appear Lognormal at 5% Significance Level
Data appear Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.87Data appear Lognormal at 5% Significance Level
Lilliefors Test Statistic       0.14

Maximum of Logged Data       4.56 SD of logged Data       0.82

nu hat (MLE)      36.07 nu star (bias corrected)      29.68
MLE Mean (bias corrected)      16.53 MLE Sd (bias corrected)      16.06

Approximate Chi Square Value (0.05)      18.24

Assuming Gamma Distribution
roximate Gamma UCL (use when n>=50)      26.9% Adjusted Gamma UCL (use when n<50)      28.76

Adjusted Level of Significance      0.031 Adjusted Chi Square Value      17.06

K-S Test Statistic       0.21 Kolmogrov-Smirnoff Gamma GOF Test
5% K-S Critical Value       0.23d data appear Gamma Distributed at 5% Significan

Detected data follow Appr. Gamma Distribution at 5% Significance Level

Gamma Statistics
k hat (MLE)       1.28 k star (bias corrected MLE)       1.06

Theta hat (MLE)      12.83 Theta star (bias corrected MLE)      15.6

   95% Modified-t UCL (Johnson-1978)      28.68

Assuming Normal Distribution
   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL      27.72

Gamma GOF Test
A-D Test Statistic       1.14 Anderson-Darling Gamma GOF Test

5% A-D Critical Value       0.75ata Not Gamma Distributed at 5% Significance Lev

Lilliefors Test Statistic       0.33 Lilliefors GOF Test

   95% Adjusted-CLT UCL (Chen-1995)      33.06

5% Lilliefors Critical Value       0.23 Data Not Normal at 5% Significance Level
Data Not Normal at 5% Significance Level



914
915
916
917
918
919
920
921
922
923
924
925
926
927
928
929
930
931
932
933
934
935
936
937
938
939
940
941
942
943
944
945
946
947
948
949
950
951
952
953
954
955
956
957
958
959
960
961
962
963
964
965
966
967
968
969
970
971
972
973
974
975
976
977
978
979
980
981
982
983
984
985
986
987
988
989
990
991
992
993
994
995
996

A B C D E F G H I J K L

General Statistics

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
Recommendations are based upon data size, data distribution, and skewness.

mmendations are based upon the results of the simulation studies summarized in Singh, Maichle, and 
ations results will not cover all Real World data sets; for additional insight the user may want to cons

   95% t UCL (Assumes normality)       0.12    95% H-Stat UCL       0.14

Suggested UCL to Use
95% KM (t) UCL       0.12 95% KM (% Bootstrap) UCL       0.12

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics
Detected Data appear Lognormal Distributed at 5% Significance Level

Fluoride

KM SD (logged)       0.83    95% Critical H Value (KM-Log)       2.53
KM Standard Error of Mean (logged)       0.24

DL/2 Statistics
DL/2 Normal DL/2 Log-Transformed
Mean in Original Scale      0.074 Mean in Log Scale     -3.147

SD in Original Scale       0.10 SD in Log Scale       0.97

% t UCL (assumes normality of ROS data)       0.12    95% Percentile Bootstrap UCL       0.12
   95% BCA Bootstrap UCL       0.13    95% Bootstrap t UCL       0.26

   95% H-UCL (Log ROS)       0.14

CLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distribute
KM Mean (logged)     -3.016    95% H-UCL (KM -Log)       0.12

Lilliefors Test Statistic       0.29 Lilliefors GOF Test
5% Lilliefors Critical Value       0.33ected Data appear Lognormal at 5% Significance L

Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects
Mean in Original Scale      0.074 Mean in Log Scale     -3.179

SD in Original Scale       0.10 SD in Log Scale       0.99

mma Approximate UCL (use when n>=50)       0.13% Gamma Adjusted UCL (use when n<50)       0.14

Adjusted Level of Significance (β)      0.031
Approximate Chi Square Value (17.03, α)

Lognormal GOF Test on Detected Observations Only
Shapiro Wilk Test Statistic       0.87 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.80ected Data appear Lognormal at 5% Significance L

SD       0.10 CV       1.51

     0.088

k hat (MLE)       0.71 k star (bias corrected MLE)       0.60
Theta hat (MLE)      0.096 Theta star (bias corrected MLE)       0.11

      8.69 Adjusted Chi Square Value (17.03, β)       7.91

nu hat (MLE)      19.98 nu star (bias corrected)      17.03
MLE Mean (bias corrected)      0.069 MLE Sd (bias corrected)

 Approximate KM-UCL (use when n>=50)       0.14mma Adjusted KM-UCL (use when n<50)       0.16

ma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM e
Minimum      0.01 Mean      0.069

Gamma ROS Statistics using Imputed  Non-Detects
GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1
For such situations, GROS method tends to yield inflated values of UCLs and BTVs

Maximum       0.34 Median      0.018

nu hat (MLE)      20.75 nu star (bias corrected)      13.19

Gamma Kaplan-Meier (KM) Statistics
k hat (KM)       0.65 nu hat (KM)      18.37

MLE Mean (bias corrected)       0.12 MLE Sd (bias corrected)       0.13

Approximate Chi Square Value (18.37, α)       9.65 Adjusted Chi Square Value (18.37, β)       8.82

K-S Test Statistic       0.35 Kolmogrov-Smirnoff GOF
5% K-S Critical Value       0.31ed Data Not Gamma Distributed at 5% Significanc

Detected Data Not Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only
k hat (MLE)       1.48 k star (bias corrected MLE)       0.94

Theta hat (MLE)      0.086 Theta star (bias corrected MLE)       0.13

97.5% KM Chebyshev UCL       0.25 99% KM Chebyshev UCL       0.35

   95% KM (z) UCL       0.12    95% KM Bootstrap t UCL       0.29
90% KM Chebyshev UCL

Gamma GOF Tests on Detected Observations Only
A-D Test Statistic       0.73 Anderson-Darling GOF Test

5% A-D Critical Value       0.72ed Data Not Gamma Distributed at 5% Significanc

      0.12

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs
Mean      0.077 Standard Error of Mean      0.027

      0.16 95% KM Chebyshev UCL       0.19

SD      0.096    95% KM (BCA) UCL       0.12
95% KM (t) UCL       0.12 95% KM (Percentile Bootstrap) UCL
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Median Detects      0.023 CV Detects       0.83

Number of Distinct Detects       5 Number of Distinct Non-Detects       9

     0.040

Minimum Detect      0.015 Minimum Non-Detect      0.034
Maximum Detect       0.10 Maximum Non-Detect      0.073
Variance Detects     0.001 Percent Non-Detects      64.29

Mean Detects      0.048 SD Detects

For additional insight the user may want to consult a statistician.

Suggested UCL to Use
95% Chebyshev (Mean, Sd) UCL       4.03

Indeno(1,2,3-cd)pyrene

General Statistics
Total Number of Observations      14 Number of Distinct Observations      14

Number of Detects       5 Number of Non-Detects       9

   95% BCA Bootstrap UCL       3.27
   90% Chebyshev(Mean, Sd) UCL       3.43    95% Chebyshev(Mean, Sd) UCL       4.03

 97.5% Chebyshev(Mean, Sd) UCL       4.86    99% Chebyshev(Mean, Sd) UCL       6.50

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
mmendations are based upon the results of the simulation studies summarized in Singh, Singh, and 

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

Nonparametric Distribution Free UCLs

   95% Chebyshev (MVUE) UCL       3.28  97.5% Chebyshev (MVUE) UCL       3.83
   99% Chebyshev (MVUE) UCL

   95% CLT UCL       2.83    95% Jackknife UCL       2.88
   95% Standard Bootstrap UCL       2.80    95% Bootstrap-t UCL       4.88

   95% Hall's Bootstrap UCL       5.97    95% Percentile Bootstrap UCL       2.88

Lognormal Statistics
Minimum of Logged Data      0.077 Mean of logged Data       0.58

      4.90

Assuming Lognormal Distribution
   95% H-UCL       2.74    90% Chebyshev (MVUE) UCL       2.89

Nonparametric Distribution Free UCL Statistics
Data appear to follow a Discernible Distribution at 5% Significance Level

Lilliefors Lognormal GOF Test

Lognormal GOF Test
Shapiro Wilk Test Statistic       0.81 Shapiro Wilk Lognormal GOF Test

5% Lilliefors Critical Value       0.23Data appear Lognormal at 5% Significance Level
Data appear Approximate Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.87 Data Not Lognormal at 5% Significance Level
Lilliefors Test Statistic       0.20

Maximum of Logged Data       1.99 SD of logged Data       0.51

nu hat (MLE)      90.16 nu star (bias corrected)      72.17
MLE Mean (bias corrected)       2.10 MLE Sd (bias corrected)       1.31

Approximate Chi Square Value (0.05)      53.61

Assuming Gamma Distribution
oximate Gamma UCL (use when n>=50))       2.83% Adjusted Gamma UCL (use when n<50)       2.94

Adjusted Level of Significance      0.031 Adjusted Chi Square Value      51.49

K-S Test Statistic       0.25 Kolmogrov-Smirnoff Gamma GOF Test
5% K-S Critical Value       0.23ata Not Gamma Distributed at 5% Significance Lev

Data Not Gamma Distributed at 5% Significance Level

Gamma Statistics
k hat (MLE)       3.22 k star (bias corrected MLE)       2.57

Theta hat (MLE)       0.65 Theta star (bias corrected MLE)       0.81

   95% Modified-t UCL (Johnson-1978)       2.94

Assuming Normal Distribution
   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL       2.88

Gamma GOF Test
A-D Test Statistic       1.38 Anderson-Darling Gamma GOF Test

5% A-D Critical Value       0.74ata Not Gamma Distributed at 5% Significance Lev

Normal GOF Test
Shapiro Wilk Test Statistic       0.6 Shapiro Wilk GOF Test

SD       1.65 Std. Error of Mean       0.44
Coefficient of Variation

5% Shapiro Wilk Critical Value       0.87 Data Not Normal at 5% Significance Level
Lilliefors Test Statistic       0.31 Lilliefors GOF Test

   95% Adjusted-CLT UCL (Chen-1995)       3.19

5% Lilliefors Critical Value       0.23 Data Not Normal at 5% Significance Level
Data Not Normal at 5% Significance Level

      1.56

Total Number of Observations      14 Number of Distinct Observations      14
Number of Missing Observations       0

      0.78 Skewness       2.87

Minimum       1.08 Mean       2.10
Maximum       7.37 Median
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   95% t UCL (Assumes normality)      0.044    95% H-Stat UCL      0.043

Suggested UCL to Use
95% KM (t) UCL      0.043 95% KM (Percentile Bootstrap) UCL      0.043

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics
Detected Data appear Normal Distributed at 5% Significance Level

KM SD (logged)       0.57    95% Critical H Value (KM-Log)       2.14
KM Standard Error of Mean (logged)       0.19

DL/2 Statistics
DL/2 Normal DL/2 Log-Transformed
Mean in Original Scale      0.032 Mean in Log Scale     -3.628

SD in Original Scale      0.026 SD in Log Scale       0.57

% t UCL (assumes normality of ROS data)      0.043    95% Percentile Bootstrap UCL      0.042
   95% BCA Bootstrap UCL      0.048    95% Bootstrap t UCL       0.19

   95% H-UCL (Log ROS)      0.040

CLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distribute
KM Mean (logged)     -3.735    95% H-UCL (KM -Log)      0.039

Lilliefors Test Statistic       0.29 Lilliefors GOF Test
5% Lilliefors Critical Value       0.39ected Data appear Lognormal at 5% Significance L

Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects
Mean in Original Scale      0.030 Mean in Log Scale     -3.68

SD in Original Scale      0.026 SD in Log Scale       0.55

mma Approximate UCL (use when n>=50)      0.042% Gamma Adjusted UCL (use when n<50)      0.044

Adjusted Level of Significance (β)      0.031
Approximate Chi Square Value (58.51, α)

Lognormal GOF Test on Detected Observations Only
Shapiro Wilk Test Statistic       0.83 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.76ected Data appear Lognormal at 5% Significance L

SD      0.026 CV       0.88

     0.021

k hat (MLE)       2.59 k star (bias corrected MLE)       2.09
Theta hat (MLE)      0.011 Theta star (bias corrected MLE)      0.014

     41.92 Adjusted Chi Square Value (58.51, β)      40.07

nu hat (MLE)      72.77 nu star (bias corrected)      58.51
MLE Mean (bias corrected)      0.030 MLE Sd (bias corrected)

 Approximate KM-UCL (use when n>=50)      0.046mma Adjusted KM-UCL (use when n<50)      0.048

ma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM e
Minimum      0.015 Mean      0.030

Gamma ROS Statistics using Imputed  Non-Detects
GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1
For such situations, GROS method tends to yield inflated values of UCLs and BTVs

Maximum       0.10 Median      0.020

nu hat (MLE)      17.76 nu star (bias corrected)       8.43

Gamma Kaplan-Meier (KM) Statistics
k hat (KM)       1.30 nu hat (KM)      36.64

MLE Mean (bias corrected)      0.048 MLE Sd (bias corrected)      0.053

Approximate Chi Square Value (36.64, α)      23.78 Adjusted Chi Square Value (36.64, β)      22.42

K-S Test Statistic       0.33 Kolmogrov-Smirnoff GOF
5% K-S Critical Value       0.36d data appear Gamma Distributed at 5% Significan

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only
k hat (MLE)       1.77 k star (bias corrected MLE)       0.84

Theta hat (MLE)      0.027 Theta star (bias corrected MLE)      0.057

97.5% KM Chebyshev UCL      0.079 99% KM Chebyshev UCL       0.10

   95% KM (z) UCL      0.042    95% KM Bootstrap t UCL      0.080
90% KM Chebyshev UCL

Gamma GOF Tests on Detected Observations Only
A-D Test Statistic       0.58 Anderson-Darling GOF Test

5% A-D Critical Value       0.68d data appear Gamma Distributed at 5% Significan

Lilliefors Test Statistic       0.33 Lilliefors GOF Test
5% Lilliefors Critical Value       0.39etected Data appear Normal at 5% Significance Le

     0.043

Detected Data appear Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs
Mean      0.029 Standard Error of Mean     0.007

     0.053 95% KM Chebyshev UCL      0.064

SD      0.026    95% KM (BCA) UCL      0.046
95% KM (t) UCL      0.043 95% KM (Percentile Bootstrap) UCL

Mean of Logged Detects     -3.329 SD of Logged Detects       0.88
Skewness Detects

Normal GOF Test on Detects Only
Shapiro Wilk Test Statistic       0.79 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.76etected Data appear Normal at 5% Significance Le

      0.67 Kurtosis Detects     -2.78



1163
1164
1165
1166
1167
1168
1169
1170
1171
1172
1173
1174
1175
1176
1177
1178
1179
1180
1181
1182
1183
1184
1185
1186
1187
1188
1189
1190
1191
1192
1193
1194
1195
1196
1197
1198
1199
1200
1201
1202
1203
1204
1205
1206
1207
1208
1209
1210
1211
1212
1213
1214
1215
1216
1217
1218
1219
1220
1221
1222
1223
1224
1225
1226
1227
1228
1229
1230
1231
1232
1233
1234
1235
1236
1237
1238
1239
1240
1241
1242
1243
1244
1245

A B C D E F G H I J K L

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
mmendations are based upon the results of the simulation studies summarized in Singh, Singh, and 

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.
For additional insight the user may want to consult a statistician.

   95% BCA Bootstrap UCL  10421
   90% Chebyshev(Mean, Sd) UCL  11144    95% Chebyshev(Mean, Sd) UCL  12064

 97.5% Chebyshev(Mean, Sd) UCL  13340    99% Chebyshev(Mean, Sd) UCL  15848

Suggested UCL to Use
95% Adjusted Gamma UCL  10540

Nonparametric Distribution Free UCLs

   95% Chebyshev (MVUE) UCL  11804  97.5% Chebyshev (MVUE) UCL  12974
   99% Chebyshev (MVUE) UCL

   95% CLT UCL  10227    95% Jackknife UCL  10313
   95% Standard Bootstrap UCL  10189    95% Bootstrap-t UCL  10872

   95% Hall's Bootstrap UCL  11387    95% Percentile Bootstrap UCL  10213

Lognormal Statistics
Minimum of Logged Data       8.66 Mean of logged Data       9.08

 15274

Assuming Lognormal Distribution
   95% H-UCL  10390    90% Chebyshev (MVUE) UCL  10960

Nonparametric Distribution Free UCL Statistics
Data appear to follow a Discernible Distribution at 5% Significance Level

Lilliefors Lognormal GOF Test

Lognormal GOF Test
Shapiro Wilk Test Statistic       0.93 Shapiro Wilk Lognormal GOF Test

5% Lilliefors Critical Value       0.23Data appear Lognormal at 5% Significance Level
Data appear Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.87Data appear Lognormal at 5% Significance Level
Lilliefors Test Statistic       0.19

Maximum of Logged Data       9.64 SD of logged Data       0.25

nu hat (MLE)    449.4 nu star (bias corrected)    354.4
MLE Mean (bias corrected)   9114 MLE Sd (bias corrected)   2562

Approximate Chi Square Value (0.05)    311.8

Assuming Gamma Distribution
roximate Gamma UCL (use when n>=50)  10360% Adjusted Gamma UCL (use when n<50)  10540

Adjusted Level of Significance      0.031 Adjusted Chi Square Value    306.5

K-S Test Statistic       0.20 Kolmogrov-Smirnoff Gamma GOF Test
5% K-S Critical Value       0.22d data appear Gamma Distributed at 5% Significan

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics
k hat (MLE)      16.05 k star (bias corrected MLE)      12.66

Theta hat (MLE)    567.9 Theta star (bias corrected MLE)    720

   95% Modified-t UCL (Johnson-1978)  10355

Assuming Normal Distribution
   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL  10313

Gamma GOF Test
A-D Test Statistic       0.59 Anderson-Darling Gamma GOF Test

5% A-D Critical Value       0.73d data appear Gamma Distributed at 5% Significan

Normal GOF Test
Shapiro Wilk Test Statistic       0.86 Shapiro Wilk GOF Test

SD   2532 Std. Error of Mean    676.7
Coefficient of Variation

5% Shapiro Wilk Critical Value       0.87 Data Not Normal at 5% Significance Level
Lilliefors Test Statistic       0.23 Lilliefors GOF Test

   95% Adjusted-CLT UCL (Chen-1995)  10500

5% Lilliefors Critical Value       0.23 Data Not Normal at 5% Significance Level
Data Not Normal at 5% Significance Level

General Statistics

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
Recommendations are based upon data size, data distribution, and skewness.

mmendations are based upon the results of the simulation studies summarized in Singh, Maichle, and 
ations results will not cover all Real World data sets; for additional insight the user may want to cons

  8245

Total Number of Observations      14 Number of Distinct Observations      14
Number of Missing Observations       0

      0.27 Skewness       1.40

Minimum   5800 Mean   9114
Maximum  15500 Median

Iron
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General Statistics
Total Number of Observations      14 Number of Distinct Observations      14

Number of Detects      13 Number of Non-Detects       1

 97.5% Chebyshev(Mean, Sd) UCL   2032    99% Chebyshev(Mean, Sd) UCL   2536

Suggested UCL to Use
95% Student's-t UCL   1422

 highly negatively-skewed data, confidence limits (e.g., Chen, Johnson, Lognormal, and Gamma) ma
reliable.  Chen's and Johnson's methods provide adjustments for positvely skewed data sets.

Mercury

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
mmendations are based upon the results of the simulation studies summarized in Singh, Singh, and 

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.
For additional insight the user may want to consult a statistician.

   95% CLT UCL   1405    95% Jackknife UCL   1422
   95% Standard Bootstrap UCL   1395    95% Bootstrap-t UCL   1419

   95% Hall's Bootstrap UCL   1442    95% Percentile Bootstrap UCL   1407
   95% BCA Bootstrap UCL   1404

   90% Chebyshev(Mean, Sd) UCL   1590    95% Chebyshev(Mean, Sd) UCL   1775

  3414

Assuming Lognormal Distribution
   95% H-UCL   1872    90% Chebyshev (MVUE) UCL   1894

Nonparametric Distribution Free UCL Statistics
Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

   95% Chebyshev (MVUE) UCL   2191  97.5% Chebyshev (MVUE) UCL   2604
   99% Chebyshev (MVUE) UCL

5% Lilliefors Critical Value       0.23 Data Not Lognormal at 5% Significance Level
Data Not Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.87 Data Not Lognormal at 5% Significance Level
Lilliefors Test Statistic       0.28

Maximum of Logged Data       7.73 SD of logged Data       0.63

Lognormal Statistics
Minimum of Logged Data       5.23 Mean of logged Data       6.93

Approximate Chi Square Value (0.05)      64.93

Assuming Gamma Distribution
oximate Gamma UCL (use when n>=50))   1550% Adjusted Gamma UCL (use when n<50)   1608

Adjusted Level of Significance      0.031 Adjusted Chi Square Value      62.59

Lilliefors Lognormal GOF Test

Lognormal GOF Test
Shapiro Wilk Test Statistic       0.78 Shapiro Wilk Lognormal GOF Test

Data Not Gamma Distributed at 5% Significance Level

Gamma Statistics
k hat (MLE)       3.81 k star (bias corrected MLE)       3.04

Theta hat (MLE)    309.8 Theta star (bias corrected MLE)    388.1
nu hat (MLE)    106.8 nu star (bias corrected)      85.21

MLE Mean (bias corrected)   1181 MLE Sd (bias corrected)    677

Assuming Normal Distribution
   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL   1422

Gamma GOF Test
A-D Test Statistic       0.96 Anderson-Darling Gamma GOF Test

5% A-D Critical Value       0.74ata Not Gamma Distributed at 5% Significance Lev
K-S Test Statistic       0.25 Kolmogrov-Smirnoff Gamma GOF Test

5% K-S Critical Value       0.23ata Not Gamma Distributed at 5% Significance Lev

5% Shapiro Wilk Critical Value       0.87 Data appear Normal at 5% Significance Level
Lilliefors Test Statistic       0.17 Lilliefors GOF Test

   95% Adjusted-CLT UCL (Chen-1995)   1402

5% Lilliefors Critical Value       0.23 Data appear Normal at 5% Significance Level
Data appear Normal at 5% Significance Level

   95% Modified-t UCL (Johnson-1978)   1422

      0.43 Skewness    -0.071

Minimum    188 Mean   1181
Maximum   2280 Median

Normal GOF Test
Shapiro Wilk Test Statistic       0.93 Shapiro Wilk GOF Test

SD    509.5 Std. Error of Mean    136.2
Coefficient of Variation

Magnesium

General Statistics

  1195

Total Number of Observations      14 Number of Distinct Observations      14
Number of Missing Observations       0
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Mean in Original Scale       0.12 Mean in Log Scale     -3.008
SD in Original Scale       0.18 SD in Log Scale       1.43

   95% t UCL (Assumes normality)       0.21    95% H-Stat UCL       0.56
DL/2 is not a recommended method, provided for comparisons and historical reasons

CLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distribute
KM Mean (logged)     -2.993    95% H-UCL (KM -Log)       0.45

KM SD (logged)       1.35    95% Critical H Value (KM-Log)       3.42
KM Standard Error of Mean (logged)       0.37

DL/2 Statistics
DL/2 Normal DL/2 Log-Transformed

SD in Original Scale       0.18 SD in Log Scale       1.45
% t UCL (assumes normality of ROS data)       0.21    95% Percentile Bootstrap UCL       0.21

   95% BCA Bootstrap UCL       0.23    95% Bootstrap t UCL       0.33
   95% H-UCL (Log ROS)       0.60

Lognormal GOF Test on Detected Observations Only
Shapiro Wilk Test Statistic       0.95 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.86ected Data appear Lognormal at 5% Significance L
Lilliefors Test Statistic       0.12 Lilliefors GOF Test

5% Lilliefors Critical Value       0.24ected Data appear Lognormal at 5% Significance L
Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects
Mean in Original Scale       0.12 Mean in Log Scale     -3.022

      8.10 Adjusted Chi Square Value (16.21, β)       7.36

nu hat (MLE)      18.93 nu star (bias corrected)      16.21
MLE Mean (bias corrected)       0.12 MLE Sd (bias corrected)

mma Approximate UCL (use when n>=50)       0.25% Gamma Adjusted UCL (use when n<50)       0.27

Adjusted Level of Significance (β)      0.031
Approximate Chi Square Value (16.21, α)

Maximum       0.59 Median      0.044
SD       0.18 CV       1.47

      0.16

k hat (MLE)       0.67 k star (bias corrected MLE)       0.57
Theta hat (MLE)       0.18 Theta star (bias corrected MLE)       0.21

Approximate Chi Square Value (13.86, α)       6.47 Adjusted Chi Square Value (13.86, β)       5.81
 Approximate KM-UCL (use when n>=50)       0.26mma Adjusted KM-UCL (use when n<50)       0.3

ma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM e
Minimum     0.007 Mean       0.12

Gamma ROS Statistics using Imputed  Non-Detects
GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1
For such situations, GROS method tends to yield inflated values of UCLs and BTVs

Theta hat (MLE)       0.18 Theta star (bias corrected MLE)       0.22
nu hat (MLE)      18.63 nu star (bias corrected)      15.66

Gamma Kaplan-Meier (KM) Statistics
k hat (KM)       0.49 nu hat (KM)      13.86

MLE Mean (bias corrected)       0.13 MLE Sd (bias corrected)       0.17

Gamma GOF Tests on Detected Observations Only
A-D Test Statistic       0.69 Anderson-Darling GOF Test

5% A-D Critical Value       0.77d data appear Gamma Distributed at 5% Significan
K-S Test Statistic       0.21 Kolmogrov-Smirnoff GOF

5% K-S Critical Value       0.24d data appear Gamma Distributed at 5% Significan
Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only
k hat (MLE)       0.71 k star (bias corrected MLE)       0.60

      0.27 95% KM Chebyshev UCL       0.34

SD       0.17    95% KM (BCA) UCL       0.20
   95% KM (t) UCL       0.21    95% KM (Percentile Bootstrap) UCL

97.5% KM Chebyshev UCL       0.43 99% KM Chebyshev UCL       0.62

   95% KM (z) UCL       0.20    95% KM Bootstrap t UCL       0.33
90% KM Chebyshev UCL

Normal GOF Test on Detects Only
Shapiro Wilk Test Statistic       0.68 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.86Detected Data Not Normal at 5% Significance Leve
Lilliefors Test Statistic       0.32 Lilliefors GOF Test

5% Lilliefors Critical Value       0.24Detected Data Not Normal at 5% Significance Leve

      0.20

Detected Data Not Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs
Mean       0.12 Standard Error of Mean      0.049

      1.80 Kurtosis Detects       2.20

Variance Detects      0.036 Percent Non-Detects       7.14
Mean Detects       0.13 SD Detects

Mean of Logged Detects     -2.843 SD of Logged Detects       1.34

Median Detects      0.050 CV Detects       1.40
Skewness Detects

Number of Distinct Detects      13 Number of Distinct Non-Detects       1

      0.19

Minimum Detect     0.007 Minimum Non-Detect      0.011
Maximum Detect       0.59 Maximum Non-Detect      0.011
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Suggested UCL to Use
95% Student's-t UCL       5.78

   95% BCA Bootstrap UCL       5.66
   90% Chebyshev(Mean, Sd) UCL       6.37    95% Chebyshev(Mean, Sd) UCL       7.02

 97.5% Chebyshev(Mean, Sd) UCL       7.92    99% Chebyshev(Mean, Sd) UCL       9.68

Nonparametric Distribution Free UCLs

   95% Chebyshev (MVUE) UCL       7.33  97.5% Chebyshev (MVUE) UCL       8.36
   99% Chebyshev (MVUE) UCL

   95% CLT UCL       5.72    95% Jackknife UCL       5.78
   95% Standard Bootstrap UCL       5.68    95% Bootstrap-t UCL       5.82

   95% Hall's Bootstrap UCL       5.82    95% Percentile Bootstrap UCL       5.73

Lognormal Statistics
Minimum of Logged Data       0.65 Mean of logged Data       1.52

     10.37

Assuming Lognormal Distribution
   95% H-UCL       6.23    90% Chebyshev (MVUE) UCL       6.6

Nonparametric Distribution Free UCL Statistics
Data appear to follow a Discernible Distribution at 5% Significance Level

Lilliefors Lognormal GOF Test

Lognormal GOF Test
Shapiro Wilk Test Statistic       0.95 Shapiro Wilk Lognormal GOF Test

5% Lilliefors Critical Value       0.23Data appear Lognormal at 5% Significance Level
Data appear Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.87Data appear Lognormal at 5% Significance Level
Lilliefors Test Statistic       0.17

Maximum of Logged Data       2.13 SD of logged Data       0.40

MLE Mean (bias corrected)       4.94 MLE Sd (bias corrected)       2.03
Approximate Chi Square Value (0.05)    136.5

Assuming Gamma Distribution
oximate Gamma UCL (use when n>=50))       5.98% Adjusted Gamma UCL (use when n<50)       6.14

Adjusted Level of Significance      0.031 Adjusted Chi Square Value    133

k hat (MLE)       7.44 k star (bias corrected MLE)       5.89

5% K-S Critical Value       0.22d data appear Gamma Distributed at 5% Significan
Detected data appear Gamma Distributed at 5% Significance Level

Theta hat (MLE)       0.66 Theta star (bias corrected MLE)       0.83
nu hat (MLE)    208.5 nu star (bias corrected)    165.2

Gamma GOF Test
A-D Test Statistic       0.28 Anderson-Darling Gamma GOF Test

   95% Student's-t UCL       5.78    95% Adjusted-CLT UCL (Chen-1995)       5.74

5% A-D Critical Value       0.73d data appear Gamma Distributed at 5% Significan
K-S Test Statistic       0.18 Kolmogrov-Smirnoff Gamma GOF Test

Gamma Statistics

Normal GOF Test
Shapiro Wilk Test Statistic       0.97 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.87 Data appear Normal at 5% Significance Level
Lilliefors Test Statistic       0.15 Lilliefors GOF Test

5% Lilliefors Critical Value       0.23 Data appear Normal at 5% Significance Level

   95% Modified-t UCL (Johnson-1978)       5.79

Data appear Normal at 5% Significance Level

Assuming Normal Distribution
   95% Normal UCL    95% UCLs (Adjusted for Skewness)

      1.78 Std. Error of Mean       0.47

Number of Missing Observations       0
Minimum       1.93 Mean

Coefficient of Variation       0.36 Skewness       0.14

Maximum       8.45 Median       4.87
SD

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
Recommendations are based upon data size, data distribution, and skewness.

mmendations are based upon the results of the simulation studies summarized in Singh, Maichle, and 
ations results will not cover all Real World data sets; for additional insight the user may want to cons

95% Adjusted Gamma KM-UCL       0.3

      4.94

Nickel

General Statistics
Total Number of Observations      14 Number of Distinct Observations      13

Suggested UCL to Use
95% KM (Chebyshev) UCL       0.34 95% GROS Adjusted Gamma UCL       0.27

Nonparametric Distribution Free UCL Statistics
Detected Data appear Gamma Distributed at 5% Significance Level
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% t UCL (assumes normality of ROS data)       5.25    95% Percentile Bootstrap UCL       5.09
   95% BCA Bootstrap UCL       5.34    95% Bootstrap t UCL       5.94

   95% H-UCL (Log ROS)       9.81

Lilliefors Test Statistic       0.16 Lilliefors GOF Test
5% Lilliefors Critical Value       0.29ected Data appear Lognormal at 5% Significance L

Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects
Mean in Original Scale       3.47 Mean in Log Scale       0.66

SD in Original Scale       3.76 SD in Log Scale       1.14

mma Approximate UCL (use when n>=50)       8.88% Gamma Adjusted UCL (use when n<50)      10.26

Adjusted Level of Significance (β)      0.031
Approximate Chi Square Value (8.85, α)

Lognormal GOF Test on Detected Observations Only
Shapiro Wilk Test Statistic       0.94 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.82ected Data appear Lognormal at 5% Significance L

SD       3.95 CV       1.21

      5.78

k hat (MLE)       0.34 k star (bias corrected MLE)       0.31
Theta hat (MLE)       9.51 Theta star (bias corrected MLE)      10.28

      3.23 Adjusted Chi Square Value (8.85, β)       2.80

nu hat (MLE)       9.56 nu star (bias corrected)       8.85
MLE Mean (bias corrected)       3.25 MLE Sd (bias corrected)

 Approximate KM-UCL (use when n>=50)       5.89mma Adjusted KM-UCL (use when n<50)       6.29

ma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM e
Minimum      0.01 Mean       3.25

Gamma ROS Statistics using Imputed  Non-Detects
GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1
For such situations, GROS method tends to yield inflated values of UCLs and BTVs

Maximum      12.1 Median       1.69

nu hat (MLE)      32.58 nu star (bias corrected)      23.05

Gamma Kaplan-Meier (KM) Statistics
k hat (KM)       1.08 nu hat (KM)      30.35

MLE Mean (bias corrected)       5.05 MLE Sd (bias corrected)       4.46

Approximate Chi Square Value (30.35, α)      18.77 Adjusted Chi Square Value (30.35, β)      17.57

K-S Test Statistic       0.18 Kolmogrov-Smirnoff GOF
5% K-S Critical Value       0.28d data appear Gamma Distributed at 5% Significan

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only
k hat (MLE)       1.81 k star (bias corrected MLE)       1.28

Theta hat (MLE)       2.79 Theta star (bias corrected MLE)       3.94

97.5% KM Chebyshev UCL       9.84 99% KM Chebyshev UCL      13.52

   95% KM (z) UCL       5.27    95% KM Bootstrap t UCL       6.25
90% KM Chebyshev UCL

Gamma GOF Tests on Detected Observations Only
A-D Test Statistic       0.31 Anderson-Darling GOF Test

5% A-D Critical Value       0.73d data appear Gamma Distributed at 5% Significan

Lilliefors Test Statistic       0.20 Lilliefors GOF Test
5% Lilliefors Critical Value       0.29etected Data appear Normal at 5% Significance Le

      5.30

Detected Data appear Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs
Mean       3.64 Standard Error of Mean       0.99

      6.62 95% KM Chebyshev UCL       7.97

SD       3.50    95% KM (BCA) UCL       5.19
95% KM (t) UCL       5.40 95% KM (Percentile Bootstrap) UCL

Mean of Logged Detects       1.31 SD of Logged Detects       0.85

Median Detects       3.58 CV Detects       0.77
Skewness Detects

Normal GOF Test on Detects Only
Shapiro Wilk Test Statistic       0.88 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.82etected Data appear Normal at 5% Significance Le

Number of Distinct Detects       9 Number of Distinct Non-Detects       5

      3.9

Minimum Detect       1.1 Minimum Non-Detect       1.05
Maximum Detect      12.1 Maximum Non-Detect       2.22

      0.77 Kurtosis Detects     -0.704

Variance Detects      15.21 Percent Non-Detects      35.71
Mean Detects       5.05 SD Detects

For additional insight the user may want to consult a statistician.

Nitrate

General Statistics
Total Number of Observations      14 Number of Distinct Observations      14

Number of Detects       9 Number of Non-Detects       5

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
mmendations are based upon the results of the simulation studies summarized in Singh, Singh, and 

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.
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nu hat (MLE)      46.31 nu star (bias corrected)      37.72
MLE Mean (bias corrected)     0.007 MLE Sd (bias corrected)

Adjusted Level of Significance (β)      0.031

Maximum      0.01 Median      0.01
SD     0.004 CV       0.60

    0.006

k hat (MLE)       1.65 k star (bias corrected MLE)       1.34
Theta hat (MLE)     0.004 Theta star (bias corrected MLE)     0.005

pproximate Chi Square Value (175.00, α)    145.4 Adjusted Chi Square Value (175.00, β)    141.8
 Approximate KM-UCL (use when n>=50)     0.001mma Adjusted KM-UCL (use when n<50)     0.001

ma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM e
Minimum 9.5300E Mean     0.007

Gamma ROS Statistics using Imputed  Non-Detects
GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1
For such situations, GROS method tends to yield inflated values of UCLs and BTVs

Theta hat (MLE) 2.7712E Theta star (bias corrected MLE) 6.5474E
nu hat (MLE)      57.32 nu star (bias corrected)      24.26

Gamma Kaplan-Meier (KM) Statistics
k hat (KM)       6.25 nu hat (KM)    175

MLE Mean (bias corrected)     0.001 MLE Sd (bias corrected)     0.001

Gamma GOF Tests on Detected Observations Only
A-D Test Statistic       0.42 Anderson-Darling GOF Test

5% A-D Critical Value       0.68d data appear Gamma Distributed at 5% Significan
K-S Test Statistic       0.29 Kolmogrov-Smirnoff GOF

5% K-S Critical Value       0.35d data appear Gamma Distributed at 5% Significan
Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only
k hat (MLE)       5.73 k star (bias corrected MLE)       2.42

    0.002 95% KM Chebyshev UCL     0.002

SD 5.6244E    95% KM (BCA) UCL     0.001
95% KM (t) UCL     0.001 95% KM (Percentile Bootstrap) UCL

97.5% KM Chebyshev UCL     0.002 99% KM Chebyshev UCL     0.003

   95% KM (z) UCL     0.001    95% KM Bootstrap t UCL     0.002
90% KM Chebyshev UCL

Normal GOF Test on Detects Only
Shapiro Wilk Test Statistic       0.84 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.76etected Data appear Normal at 5% Significance Le
Lilliefors Test Statistic       0.29 Lilliefors GOF Test

5% Lilliefors Critical Value       0.39etected Data appear Normal at 5% Significance Le

    0.001

Detected Data appear Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs
Mean     0.001 Standard Error of Mean 2.3779E

      1.26 Kurtosis Detects       0.6

Variance Detects 6.3056E Percent Non-Detects      64.29
Mean Detects     0.001 SD Detects

Mean of Logged Detects     -6.535 SD of Logged Detects       0.46

Median Detects     0.001 CV Detects       0.5
Skewness Detects

Perchlorate

General Statistics
Total Number of Observations      14 Number of Distinct Observations      14

Number of Detects       5 Number of Non-Detects       9
Number of Distinct Detects       5 Number of Distinct Non-Detects       9

7.9408E

Minimum Detect 9.5300E Minimum Non-Detect     0.002
Maximum Detect     0.002 Maximum Non-Detect     0.003

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics
Detected Data appear Normal Distributed at 5% Significance Level

SD in Original Scale       3.74 SD in Log Scale       1.09
   95% t UCL (Assumes normality)

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
Recommendations are based upon data size, data distribution, and skewness.

mmendations are based upon the results of the simulation studies summarized in Singh, Maichle, and 
ations results will not cover all Real World data sets; for additional insight the user may want to cons

Suggested UCL to Use
95% KM (t) UCL       5.40 95% KM (Percentile Bootstrap) UCL       5.30

      0.71

KM SD (logged)       0.87    95% Critical H Value (KM-Log)       2.59
KM Standard Error of Mean (logged)       0.24

      5.27    95% H-Stat UCL       9.06

DL/2 Statistics
DL/2 Normal DL/2 Log-Transformed
Mean in Original Scale       3.50 Mean in Log Scale

CLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distribute
KM Mean (logged)       0.88    95% H-UCL (KM -Log)       6.64
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Theta hat (MLE)      0.067 Theta star (bias corrected MLE)       0.10
nu hat (MLE)      22.54 nu star (bias corrected)      14.21

Gamma Kaplan-Meier (KM) Statistics

MLE Mean (bias corrected)       0.10 MLE Sd (bias corrected)       0.10

Gamma GOF Tests on Detected Observations Only
A-D Test Statistic       0.64 Anderson-Darling GOF Test

5% A-D Critical Value       0.72d data appear Gamma Distributed at 5% Significan
K-S Test Statistic       0.31 Kolmogrov-Smirnoff GOF

5% K-S Critical Value       0.31ed Data Not Gamma Distributed at 5% Significanc
Detected data follow Appr. Gamma Distribution at 5% Significance Level

Gamma Statistics on Detected Data Only
k hat (MLE)       1.61 k star (bias corrected MLE)       1.01

      0.13 95% KM Chebyshev UCL       0.16

SD      0.078    95% KM (BCA) UCL       0.11
95% KM (t) UCL       0.10 95% KM (Percentile Bootstrap) UCL

97.5% KM Chebyshev UCL       0.20 99% KM Chebyshev UCL       0.29

   95% KM (z) UCL       0.10    95% KM Bootstrap t UCL       0.20
90% KM Chebyshev UCL

Normal GOF Test on Detects Only
Shapiro Wilk Test Statistic       0.75 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.80Detected Data Not Normal at 5% Significance Leve
Lilliefors Test Statistic       0.36 Lilliefors GOF Test

5% Lilliefors Critical Value       0.33Detected Data Not Normal at 5% Significance Leve

      0.10

Detected Data Not Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs
Mean      0.066 Standard Error of Mean      0.022

      1.20 Kurtosis Detects     -0.493

Variance Detects      0.010 Percent Non-Detects      50%
Mean Detects       0.10 SD Detects

Mean of Logged Detects     -2.556 SD of Logged Detects       0.87

Median Detects      0.062 CV Detects       0.92
Skewness Detects

Pyrene

General Statistics
Total Number of Observations      14 Number of Distinct Observations      14

Number of Detects       7 Number of Non-Detects       7
Number of Distinct Detects       7 Number of Distinct Non-Detects       7

      0.1

Minimum Detect      0.023 Minimum Non-Detect      0.034
Maximum Detect       0.27 Maximum Non-Detect      0.055

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics
Detected Data appear Normal Distributed at 5% Significance Level

SD in Original Scale 4.9565E SD in Log Scale       0.29
   95% t UCL (Assumes normality)

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
Recommendations are based upon data size, data distribution, and skewness.

mmendations are based upon the results of the simulation studies summarized in Singh, Maichle, and 
ations results will not cover all Real World data sets; for additional insight the user may want to cons

Suggested UCL to Use
95% KM (t) UCL     0.001 95% KM (Percentile Bootstrap) UCL     0.001

CLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distribute
KM Mean (logged)     -6.632    95% H-UCL (KM -Log)     0.001

    -6.632

KM SD (logged)       0.34    95% Critical H Value (KM-Log)       1.93
KM Standard Error of Mean (logged)       0.15

    0.001    95% H-Stat UCL     0.001

DL/2 Statistics
DL/2 Normal DL/2 Log-Transformed
Mean in Original Scale     0.001 Mean in Log Scale

SD in Original Scale 4.7125E SD in Log Scale       0.26
% t UCL (assumes normality of ROS data)     0.001    95% Percentile Bootstrap UCL     0.001

   95% BCA Bootstrap UCL     0.001    95% Bootstrap t UCL     0.002
   95% H-UCL (Log ROS)     0.001

Lognormal GOF Test on Detected Observations Only
Shapiro Wilk Test Statistic       0.89 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.76ected Data appear Lognormal at 5% Significance L
Lilliefors Test Statistic       0.26 Lilliefors GOF Test

5% Lilliefors Critical Value       0.39ected Data appear Lognormal at 5% Significance L
Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects
Mean in Original Scale     0.001 Mean in Log Scale     -6.629

     24.65 Adjusted Chi Square Value (37.72, β)      23.26
mma Approximate UCL (use when n>=50)      0.010% Gamma Adjusted UCL (use when n<50)      0.011
Approximate Chi Square Value (37.72, α)
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Gamma GOF Test
A-D Test Statistic       1.08 Anderson-Darling Gamma GOF Test

   95% Student's-t UCL       1.97    95% Adjusted-CLT UCL (Chen-1995)       2.21

Normal GOF Test
Shapiro Wilk Test Statistic       0.58 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.87 Data Not Normal at 5% Significance Level
Lilliefors Test Statistic       0.31 Lilliefors GOF Test

5% Lilliefors Critical Value       0.23 Data Not Normal at 5% Significance Level

   95% Modified-t UCL (Johnson-1978)       2.01

Data Not Normal at 5% Significance Level

Assuming Normal Distribution
   95% Normal UCL    95% UCLs (Adjusted for Skewness)

      1.17 Std. Error of Mean       0.31

Number of Missing Observations       0
Minimum       0.66 Mean

Coefficient of Variation       0.83 Skewness       3.12

Maximum       5.29 Median       1.01
SD

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
Recommendations are based upon data size, data distribution, and skewness.

mmendations are based upon the results of the simulation studies summarized in Singh, Maichle, and 
ations results will not cover all Real World data sets; for additional insight the user may want to cons

95% Adjusted Gamma KM-UCL       0.13

      1.41

Uranium-234

General Statistics
Total Number of Observations      14 Number of Distinct Observations      14

Mean in Original Scale      0.065 Mean in Log Scale     -3.212
SD in Original Scale      0.082 SD in Log Scale       0.91

   95% t UCL (Assumes normality)       0.10    95% H-Stat UCL       0.11

Suggested UCL to Use
95% KM (t) UCL       0.10 95% GROS Adjusted Gamma UCL       0.12

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics
Detected Data appear Approximate Gamma Distributed at 5% Significance Level

CLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distribute
KM Mean (logged)     -3.139    95% H-UCL (KM -Log)       0.10

KM SD (logged)       0.82    95% Critical H Value (KM-Log)       2.51
KM Standard Error of Mean (logged)       0.23

DL/2 Statistics
DL/2 Normal DL/2 Log-Transformed

SD in Original Scale      0.082 SD in Log Scale       0.94
% t UCL (assumes normality of ROS data)       0.10    95% Percentile Bootstrap UCL       0.10

   95% BCA Bootstrap UCL       0.11    95% Bootstrap t UCL       0.21
   95% H-UCL (Log ROS)       0.12

Lognormal GOF Test on Detected Observations Only
Shapiro Wilk Test Statistic       0.89 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.80ected Data appear Lognormal at 5% Significance L
Lilliefors Test Statistic       0.26 Lilliefors GOF Test

5% Lilliefors Critical Value       0.33ected Data appear Lognormal at 5% Significance L
Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects
Mean in Original Scale      0.064 Mean in Log Scale     -3.255

      9.79 Adjusted Chi Square Value (18.55, β)       8.95

nu hat (MLE)      21.91 nu star (bias corrected)      18.55
MLE Mean (bias corrected)      0.059 MLE Sd (bias corrected)

mma Approximate UCL (use when n>=50)       0.11% Gamma Adjusted UCL (use when n<50)       0.12

Adjusted Level of Significance (β)      0.031
Approximate Chi Square Value (18.55, α)

Maximum       0.27 Median      0.016
SD      0.085 CV       1.43

     0.073

k hat (MLE)       0.78 k star (bias corrected MLE)       0.66
Theta hat (MLE)      0.076 Theta star (bias corrected MLE)      0.089

Approximate Chi Square Value (20.42, α)      11.16 Adjusted Chi Square Value (20.42, β)      10.26
 Approximate KM-UCL (use when n>=50)       0.12mma Adjusted KM-UCL (use when n<50)       0.13

ma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM e
Minimum      0.01 Mean      0.059

Gamma ROS Statistics using Imputed  Non-Detects
GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1
For such situations, GROS method tends to yield inflated values of UCLs and BTVs

k hat (KM)       0.72 nu hat (KM)      20.42
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Detected data follow Appr. Gamma Distribution at 5% Significance Level

Gamma Statistics
k hat (MLE)       2.37 k star (bias corrected MLE)       1.91

Assuming Normal Distribution
   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL       2.25

Gamma GOF Test
A-D Test Statistic       1.10 Anderson-Darling Gamma GOF Test

5% A-D Critical Value       0.74ata Not Gamma Distributed at 5% Significance Lev
K-S Test Statistic       0.23 Kolmogrov-Smirnoff Gamma GOF Test

5% K-S Critical Value       0.23d data appear Gamma Distributed at 5% Significan

5% Shapiro Wilk Critical Value       0.87 Data Not Normal at 5% Significance Level
Lilliefors Test Statistic       0.30 Lilliefors GOF Test

   95% Adjusted-CLT UCL (Chen-1995)       2.46

5% Lilliefors Critical Value       0.23 Data Not Normal at 5% Significance Level
Data Not Normal at 5% Significance Level

   95% Modified-t UCL (Johnson-1978)       2.29

      0.88 Skewness       2.42

Minimum       0.63 Mean       1.59
Maximum       5.72 Median

Normal GOF Test
Shapiro Wilk Test Statistic       0.65 Shapiro Wilk GOF Test

SD       1.40 Std. Error of Mean       0.37
Coefficient of Variation

Uranium-238

General Statistics

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
mmendations are based upon the results of the simulation studies summarized in Singh, Singh, and 

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.
For additional insight the user may want to consult a statistician.

      1.1

Total Number of Observations      14 Number of Distinct Observations      14
Number of Missing Observations       0

   95% BCA Bootstrap UCL       2.28
   90% Chebyshev(Mean, Sd) UCL       2.35    95% Chebyshev(Mean, Sd) UCL       2.78

 97.5% Chebyshev(Mean, Sd) UCL       3.37    99% Chebyshev(Mean, Sd) UCL       4.54

Suggested UCL to Use
95% Adjusted Gamma UCL       2.00

Nonparametric Distribution Free UCLs

   95% Chebyshev (MVUE) UCL       2.24  97.5% Chebyshev (MVUE) UCL       2.62
   99% Chebyshev (MVUE) UCL

   95% CLT UCL       1.93    95% Jackknife UCL       1.97
   95% Standard Bootstrap UCL       1.89    95% Bootstrap-t UCL       2.86

   95% Hall's Bootstrap UCL       3.94    95% Percentile Bootstrap UCL       1.96

Lognormal Statistics
Minimum of Logged Data     -0.414 Mean of logged Data       0.17

      3.37

Assuming Lognormal Distribution
   95% H-UCL       1.87    90% Chebyshev (MVUE) UCL       1.96

Nonparametric Distribution Free UCL Statistics
Data appear to follow a Discernible Distribution at 5% Significance Level

Lilliefors Lognormal GOF Test

Lognormal GOF Test
Shapiro Wilk Test Statistic       0.84 Shapiro Wilk Lognormal GOF Test

5% Lilliefors Critical Value       0.23Data appear Lognormal at 5% Significance Level
Data appear Approximate Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.87 Data Not Lognormal at 5% Significance Level
Lilliefors Test Statistic       0.17

Maximum of Logged Data       1.66 SD of logged Data       0.54

MLE Mean (bias corrected)       1.41 MLE Sd (bias corrected)       0.91
Approximate Chi Square Value (0.05)      49.22

Assuming Gamma Distribution
roximate Gamma UCL (use when n>=50)       1.92% Adjusted Gamma UCL (use when n<50)       2.00

Adjusted Level of Significance      0.031 Adjusted Chi Square Value      47.19

k hat (MLE)       2.98 k star (bias corrected MLE)       2.39

5% K-S Critical Value       0.23d data appear Gamma Distributed at 5% Significan
Detected data follow Appr. Gamma Distribution at 5% Significance Level

Theta hat (MLE)       0.47 Theta star (bias corrected MLE)       0.59
nu hat (MLE)      83.66 nu star (bias corrected)      67.07

5% A-D Critical Value       0.74ata Not Gamma Distributed at 5% Significance Lev
K-S Test Statistic       0.22 Kolmogrov-Smirnoff Gamma GOF Test

Gamma Statistics
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nu hat (MLE)      90.92 nu star (bias corrected)      72.77
MLE Mean (bias corrected)      13.42 MLE Sd (bias corrected)       8.32

Approximate Chi Square Value (0.05)      54.12

Assuming Gamma Distribution

Adjusted Level of Significance      0.031 Adjusted Chi Square Value      52

K-S Test Statistic       0.15 Kolmogrov-Smirnoff Gamma GOF Test
5% K-S Critical Value       0.23d data appear Gamma Distributed at 5% Significan

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics
k hat (MLE)       3.24 k star (bias corrected MLE)       2.59

Theta hat (MLE)       4.13 Theta star (bias corrected MLE)       5.16

   95% Modified-t UCL (Johnson-1978)      16.68

Assuming Normal Distribution
   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL      16.68

Gamma GOF Test
A-D Test Statistic       0.48 Anderson-Darling Gamma GOF Test

5% A-D Critical Value       0.74d data appear Gamma Distributed at 5% Significan

Normal GOF Test
Shapiro Wilk Test Statistic       0.94 Shapiro Wilk GOF Test

SD       6.88 Std. Error of Mean       1.84
Coefficient of Variation

5% Shapiro Wilk Critical Value       0.87 Data appear Normal at 5% Significance Level
Lilliefors Test Statistic       0.12 Lilliefors GOF Test

   95% Adjusted-CLT UCL (Chen-1995)      16.47

5% Lilliefors Critical Value       0.23 Data appear Normal at 5% Significance Level
Data appear Normal at 5% Significance Level

     13.55

Total Number of Observations      14 Number of Distinct Observations      14
Number of Missing Observations       0

      0.51 Skewness      0.050

Minimum       3.77 Mean      13.42
Maximum      25 Median

 97.5% Chebyshev(Mean, Sd) UCL       3.93    99% Chebyshev(Mean, Sd) UCL       5.32

Suggested UCL to Use
95% Adjusted Gamma UCL       2.36

Vanadium

General Statistics

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
mmendations are based upon the results of the simulation studies summarized in Singh, Singh, and 

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.
For additional insight the user may want to consult a statistician.

   95% CLT UCL       2.20    95% Jackknife UCL       2.25
   95% Standard Bootstrap UCL       2.19    95% Bootstrap-t UCL       3.80

   95% Hall's Bootstrap UCL       5.33    95% Percentile Bootstrap UCL       2.25
   95% BCA Bootstrap UCL       2.46

   90% Chebyshev(Mean, Sd) UCL       2.71    95% Chebyshev(Mean, Sd) UCL       3.22

      4.14

Assuming Lognormal Distribution
   95% H-UCL       2.27    90% Chebyshev (MVUE) UCL       2.31

Nonparametric Distribution Free UCL Statistics
Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

   95% Chebyshev (MVUE) UCL       2.67  97.5% Chebyshev (MVUE) UCL       3.16
   99% Chebyshev (MVUE) UCL

5% Lilliefors Critical Value       0.23Data appear Lognormal at 5% Significance Level
Data appear Approximate Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.87 Data Not Lognormal at 5% Significance Level
Lilliefors Test Statistic       0.18

Maximum of Logged Data       1.74 SD of logged Data       0.62

Lognormal Statistics
Minimum of Logged Data     -0.457 Mean of logged Data       0.24

Approximate Chi Square Value (0.05)      37.81

Assuming Gamma Distribution
roximate Gamma UCL (use when n>=50)       2.25% Adjusted Gamma UCL (use when n<50)       2.36

Adjusted Level of Significance      0.031 Adjusted Chi Square Value      36.06

Lilliefors Lognormal GOF Test

Lognormal GOF Test
Shapiro Wilk Test Statistic       0.87 Shapiro Wilk Lognormal GOF Test

Theta hat (MLE)       0.67 Theta star (bias corrected MLE)       0.83
nu hat (MLE)      66.57 nu star (bias corrected)      53.64

MLE Mean (bias corrected)       1.59 MLE Sd (bias corrected)       1.15
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5% Lilliefors Critical Value       0.23Data appear Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.87 Data Not Lognormal at 5% Significance Level
Lilliefors Test Statistic       0.23

Approximate Chi Square Value (0.05)      24.92

Assuming Gamma Distribution
oximate Gamma UCL (use when n>=50))      82.84% Adjusted Gamma UCL (use when n<50)      87.79

Adjusted Level of Significance      0.031 Adjusted Chi Square Value      23.52

Lilliefors Lognormal GOF Test

Lognormal GOF Test
Shapiro Wilk Test Statistic       0.72 Shapiro Wilk Lognormal GOF Test

Data Not Gamma Distributed at 5% Significance Level

Gamma Statistics
k hat (MLE)       1.66 k star (bias corrected MLE)       1.35

Theta hat (MLE)      32.52 Theta star (bias corrected MLE)      39.94
nu hat (MLE)      46.72 nu star (bias corrected)      38.04

MLE Mean (bias corrected)      54.26 MLE Sd (bias corrected)      46.55

Assuming Normal Distribution
   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL      89.04

Gamma GOF Test
A-D Test Statistic       2.11 Anderson-Darling Gamma GOF Test

5% A-D Critical Value       0.74ata Not Gamma Distributed at 5% Significance Lev
K-S Test Statistic       0.31 Kolmogrov-Smirnoff Gamma GOF Test

5% K-S Critical Value       0.23ata Not Gamma Distributed at 5% Significance Lev

5% Shapiro Wilk Critical Value       0.87 Data Not Normal at 5% Significance Level
Lilliefors Test Statistic       0.41 Lilliefors GOF Test

   95% Adjusted-CLT UCL (Chen-1995)    106.8

5% Lilliefors Critical Value       0.23 Data Not Normal at 5% Significance Level
Data Not Normal at 5% Significance Level

   95% Modified-t UCL (Johnson-1978)      92.2

      1.35 Skewness       3.61

Minimum      21.4 Mean      54.26
Maximum    307 Median

Normal GOF Test
Shapiro Wilk Test Statistic       0.42 Shapiro Wilk GOF Test

SD      73.47 Std. Error of Mean      19.64
Coefficient of Variation

Zinc

General Statistics

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
mmendations are based upon the results of the simulation studies summarized in Singh, Singh, and 

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.
For additional insight the user may want to consult a statistician.

     35.9

Total Number of Observations      14 Number of Distinct Observations      13
Number of Missing Observations       0

   95% BCA Bootstrap UCL      16.47
   90% Chebyshev(Mean, Sd) UCL      18.94    95% Chebyshev(Mean, Sd) UCL      21.44

 97.5% Chebyshev(Mean, Sd) UCL      24.91    99% Chebyshev(Mean, Sd) UCL      31.73

Suggested UCL to Use
95% Student's-t UCL      16.68

Nonparametric Distribution Free UCLs

   95% Chebyshev (MVUE) UCL      24.52  97.5% Chebyshev (MVUE) UCL      29.16
   99% Chebyshev (MVUE) UCL

   95% CLT UCL      16.45    95% Jackknife UCL      16.68
   95% Standard Bootstrap UCL      16.37    95% Bootstrap-t UCL      16.67

   95% Hall's Bootstrap UCL      16.31    95% Percentile Bootstrap UCL      16.33

Lognormal Statistics
Minimum of Logged Data       1.32 Mean of logged Data       2.43

     38.29

Assuming Lognormal Distribution
   95% H-UCL      20.97    90% Chebyshev (MVUE) UCL      21.17

Nonparametric Distribution Free UCL Statistics
Data appear to follow a Discernible Distribution at 5% Significance Level

Lilliefors Lognormal GOF Test

Lognormal GOF Test
Shapiro Wilk Test Statistic       0.88 Shapiro Wilk Lognormal GOF Test

5% Lilliefors Critical Value       0.23Data appear Lognormal at 5% Significance Level
Data appear Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.87Data appear Lognormal at 5% Significance Level
Lilliefors Test Statistic       0.16

Maximum of Logged Data       3.21 SD of logged Data       0.64

oximate Gamma UCL (use when n>=50))      18.04% Adjusted Gamma UCL (use when n<50)      18.78



2076
2077
2078
2079
2080
2081
2082
2083
2084
2085
2086
2087
2088
2089
2090
2091
2092
2093
2094
2095
2096
2097
2098
2099
2100
2101
2102
2103
2104
2105

A B C D E F G H I J K L

 97.5% Chebyshev(Mean, Sd) UCL    176.9    99% Chebyshev(Mean, Sd) UCL    249.6

Suggested UCL to Use
95% Chebyshev (Mean, Sd) UCL    139.9

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
mmendations are based upon the results of the simulation studies summarized in Singh, Singh, and 

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.
For additional insight the user may want to consult a statistician.

   95% CLT UCL      86.56    95% Jackknife UCL      89.04
   95% Standard Bootstrap UCL      86.27    95% Bootstrap-t UCL    247.6

   95% Hall's Bootstrap UCL    232.3    95% Percentile Bootstrap UCL      92.8
   95% BCA Bootstrap UCL    113

   90% Chebyshev(Mean, Sd) UCL    113.2    95% Chebyshev(Mean, Sd) UCL    139.9

   135.9

Assuming Lognormal Distribution
   95% H-UCL      74.23    90% Chebyshev (MVUE) UCL      74.35

Nonparametric Distribution Free UCL Statistics
Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

   95% Chebyshev (MVUE) UCL      86.39  97.5% Chebyshev (MVUE) UCL    103.1
   99% Chebyshev (MVUE) UCL

Data appear Approximate Lognormal at 5% Significance Level

Maximum of Logged Data       5.72 SD of logged Data       0.66

Lognormal Statistics
Minimum of Logged Data       3.06 Mean of logged Data       3.66
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tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
mmendations are based upon the results of the simulation studies summarized in Singh, Singh, and 

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

   95% BCA Bootstrap UCL   6268
   90% Chebyshev(Mean, Sd) UCL   7086    95% Chebyshev(Mean, Sd) UCL   7916

 97.5% Chebyshev(Mean, Sd) UCL   9069    99% Chebyshev(Mean, Sd) UCL  11334

Suggested UCL to Use
95% Student's-t UCL   6315

Nonparametric Distribution Free UCLs

   95% Chebyshev (MVUE) UCL   8245  97.5% Chebyshev (MVUE) UCL   9525
   99% Chebyshev (MVUE) UCL

   95% CLT UCL   6257    95% Jackknife UCL   6315
   95% Standard Bootstrap UCL   6232    95% Bootstrap-t UCL   6460

   95% Hall's Bootstrap UCL   6350    95% Percentile Bootstrap UCL   6287

Lognormal Statistics
Minimum of Logged Data       7.46 Mean of logged Data       8.44

 12039

Assuming Lognormal Distribution
   95% H-UCL   6918    90% Chebyshev (MVUE) UCL   7323

Nonparametric Distribution Free UCL Statistics
Data appear to follow a Discernible Distribution at 5% Significance Level

Lilliefors Lognormal GOF Test

Lognormal GOF Test
Shapiro Wilk Test Statistic       0.97 Shapiro Wilk Lognormal GOF Test

5% Lilliefors Critical Value       0.20Data appear Lognormal at 5% Significance Level
Data appear Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.89Data appear Lognormal at 5% Significance Level
Lilliefors Test Statistic      0.092

Maximum of Logged Data       9.29 SD of logged Data       0.52

nu hat (MLE)    152.8 nu star (bias corrected)    128.6
MLE Mean (bias corrected)   5252 MLE Sd (bias corrected)   2778

Approximate Chi Square Value (0.05)    103.4

Assuming Gamma Distribution
oximate Gamma UCL (use when n>=50))   6531% Adjusted Gamma UCL (use when n<50)   6671

Adjusted Level of Significance      0.035 Adjusted Chi Square Value    101.3

5% A-D Critical Value       0.74d data appear Gamma Distributed at 5% Significan
K-S Test Statistic      0.088 Kolmogrov-Smirnoff Gamma GOF Test

Gamma Statistics
k hat (MLE)       4.24 k star (bias corrected MLE)       3.57

5% K-S Critical Value       0.20d data appear Gamma Distributed at 5% Significan
Detected data appear Gamma Distributed at 5% Significance Level

Theta hat (MLE)   1237 Theta star (bias corrected MLE)   1470

Lilliefors Test Statistic       0.14 Lilliefors GOF Test
5% Lilliefors Critical Value       0.20 Data appear Normal at 5% Significance Level

   95% Modified-t UCL (Johnson-1978)   6331

Data appear Normal at 5% Significance Level

Assuming Normal Distribution
   95% Normal UCL    95% UCLs (Adjusted for Skewness)

Gamma GOF Test
A-D Test Statistic       0.15 Anderson-Darling Gamma GOF Test

   95% Student's-t UCL   6315    95% Adjusted-CLT UCL (Chen-1995)   6359

Coefficient of Variation       0.49 Skewness       0.66

Maximum  10900 Median   4485
SD

Normal GOF Test
Shapiro Wilk Test Statistic       0.95 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.89 Data appear Normal at 5% Significance Level

  5252

General Statistics
Total Number of Observations      18 Number of Distinct Observations      18

  2593 Std. Error of Mean    611.3

Number of Missing Observations       0
Minimum   1740 Mean

95%

UCL Statistics for Data Sets with Non-Detects

User Selected Options
e/Time of Computation   2/5/2015 10:41:13 AM

 f Bootstrap Operations   2000

Aluminum

From File   ProUCLinput_11-011(a)_0-10.xls
Full Precision   OFF

Confidence Coefficient   
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Number of Detects       6 Number of Non-Detects      12

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
mmendations are based upon the results of the simulation studies summarized in Singh, Singh, and 

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.
For additional insight the user may want to consult a statistician.

Suggested UCL to Use
95% Student's-t UCL      98.01

Benzo(a)pyrene

General Statistics
Total Number of Observations      18 Number of Distinct Observations      18

   95% CLT UCL      96.85    95% Jackknife UCL      98.01
   95% Standard Bootstrap UCL      96.51    95% Bootstrap-t UCL      98.69

   95% Hall's Bootstrap UCL      97.44    95% Percentile Bootstrap UCL      96.12
   95% BCA Bootstrap UCL      96.22

   90% Chebyshev(Mean, Sd) UCL    113.5    95% Chebyshev(Mean, Sd) UCL    130.1
 97.5% Chebyshev(Mean, Sd) UCL    153.3    99% Chebyshev(Mean, Sd) UCL    198.7

   253.6

Assuming Lognormal Distribution
   95% H-UCL    135.7    90% Chebyshev (MVUE) UCL    132.5

Nonparametric Distribution Free UCL Statistics
Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

   95% Chebyshev (MVUE) UCL    156.2  97.5% Chebyshev (MVUE) UCL    189.1
   99% Chebyshev (MVUE) UCL

5% Lilliefors Critical Value       0.20Data appear Lognormal at 5% Significance Level
Data appear Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.89Data appear Lognormal at 5% Significance Level
Lilliefors Test Statistic       0.20

Maximum of Logged Data       5.15 SD of logged Data       0.84

Lognormal Statistics
Minimum of Logged Data       2.51 Mean of logged Data       4.05

Approximate Chi Square Value (0.05)      41.42

Assuming Gamma Distribution
oximate Gamma UCL (use when n>=50))    107.2% Adjusted Gamma UCL (use when n<50)    110.8

Adjusted Level of Significance      0.035 Adjusted Chi Square Value      40.09

Lilliefors Lognormal GOF Test

Lognormal GOF Test
Shapiro Wilk Test Statistic       0.91 Shapiro Wilk Lognormal GOF Test

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics
k hat (MLE)       1.88 k star (bias corrected MLE)       1.60

Theta hat (MLE)      40.65 Theta star (bias corrected MLE)      47.66
nu hat (MLE)      67.9 nu star (bias corrected)      57.92

MLE Mean (bias corrected)      76.67 MLE Sd (bias corrected)      60.45

Assuming Normal Distribution
   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL      98.01

Gamma GOF Test
A-D Test Statistic       0.52 Anderson-Darling Gamma GOF Test

5% A-D Critical Value       0.75d data appear Gamma Distributed at 5% Significan
K-S Test Statistic       0.17 Kolmogrov-Smirnoff Gamma GOF Test

5% K-S Critical Value       0.20d data appear Gamma Distributed at 5% Significan

5% Shapiro Wilk Critical Value       0.89 Data appear Normal at 5% Significance Level
Lilliefors Test Statistic       0.18 Lilliefors GOF Test

   95% Adjusted-CLT UCL (Chen-1995)      98.07

5% Lilliefors Critical Value       0.20 Data appear Normal at 5% Significance Level
Data appear Normal at 5% Significance Level

   95% Modified-t UCL (Johnson-1978)      98.2

      0.67 Skewness       0.39

Minimum      12.3 Mean      76.67
Maximum    174 Median

Normal GOF Test
Shapiro Wilk Test Statistic       0.92 Shapiro Wilk GOF Test

SD      52.05 Std. Error of Mean      12.27
Coefficient of Variation

Barium

General Statistics

For additional insight the user may want to consult a statistician.

     80.15

Total Number of Observations      18 Number of Distinct Observations      18
Number of Missing Observations       0
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DL/2 is not a recommended method, provided for comparisons and historical reasons

SD in Original Scale      0.040 SD in Log Scale       0.65
   95% t UCL (Assumes normality)

CLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distribute
KM Mean (logged)     -3.439    95% H-UCL (KM -Log)      0.050

    -3.57

KM SD (logged)       0.57    95% Critical H Value (KM-Log)       2.09
KM Standard Error of Mean (logged)       0.16

     0.054    95% H-Stat UCL      0.049

DL/2 Statistics
DL/2 Normal DL/2 Log-Transformed
Mean in Original Scale      0.037 Mean in Log Scale

SD in Original Scale      0.038 SD in Log Scale       0.56
% t UCL (assumes normality of ROS data)      0.056    95% Percentile Bootstrap UCL      0.055

   95% BCA Bootstrap UCL      0.062    95% Bootstrap t UCL       0.18
   95% H-UCL (Log ROS)      0.050

Lognormal GOF Test on Detected Observations Only
Shapiro Wilk Test Statistic       0.82 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.78ected Data appear Lognormal at 5% Significance L
Lilliefors Test Statistic       0.26 Lilliefors GOF Test

5% Lilliefors Critical Value       0.36ected Data appear Lognormal at 5% Significance L
Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects
Mean in Original Scale      0.040 Mean in Log Scale     -3.418

     45.69 Adjusted Chi Square Value (62.94, β)      44.28

nu hat (MLE)      73.93 nu star (bias corrected)      62.94
MLE Mean (bias corrected)      0.037 MLE Sd (bias corrected)

mma Approximate UCL (use when n>=50)      0.052% Gamma Adjusted UCL (use when n<50)      0.053

Adjusted Level of Significance (β)      0.035
Approximate Chi Square Value (62.94, α)

Maximum       0.15 Median      0.024
SD      0.04 CV       1.06

     0.028

k hat (MLE)       2.05 k star (bias corrected MLE)       1.74
Theta hat (MLE)      0.018 Theta star (bias corrected MLE)      0.021

Approximate Chi Square Value (40.51, α)      26.93 Adjusted Chi Square Value (40.51, β)      25.87
 Approximate KM-UCL (use when n>=50)      0.060mma Adjusted KM-UCL (use when n<50)      0.063

ma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM e
Minimum      0.020 Mean      0.037

Gamma ROS Statistics using Imputed  Non-Detects
GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1
For such situations, GROS method tends to yield inflated values of UCLs and BTVs

Theta hat (MLE)      0.041 Theta star (bias corrected MLE)      0.072
nu hat (MLE)      19.89 nu star (bias corrected)      11.28

Gamma Kaplan-Meier (KM) Statistics
k hat (KM)       1.12 nu hat (KM)      40.51

MLE Mean (bias corrected)      0.068 MLE Sd (bias corrected)      0.070

Gamma GOF Tests on Detected Observations Only
A-D Test Statistic       0.70 Anderson-Darling GOF Test

5% A-D Critical Value       0.70d data appear Gamma Distributed at 5% Significan
K-S Test Statistic       0.31 Kolmogrov-Smirnoff GOF

5% K-S Critical Value       0.33d data appear Gamma Distributed at 5% Significan
Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only
k hat (MLE)       1.65 k star (bias corrected MLE)       0.94

     0.070 95% KM Chebyshev UCL      0.084

SD      0.038    95% KM (BCA) UCL      0.06
95% KM (t) UCL      0.057 95% KM (Percentile Bootstrap) UCL

97.5% KM Chebyshev UCL       0.10 99% KM Chebyshev UCL       0.14

   95% KM (z) UCL      0.056    95% KM Bootstrap t UCL      0.095
90% KM Chebyshev UCL

Normal GOF Test on Detects Only
Shapiro Wilk Test Statistic       0.73 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.78Detected Data Not Normal at 5% Significance Leve
Lilliefors Test Statistic       0.34 Lilliefors GOF Test

5% Lilliefors Critical Value       0.36etected Data appear Normal at 5% Significance Le

     0.056

Detected Data appear Approximate Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs
Mean      0.040 Standard Error of Mean      0.01

      0.93 Kurtosis Detects     -1.835

Variance Detects     0.003 Percent Non-Detects      66.67
Mean Detects      0.068 SD Detects

Mean of Logged Detects     -3.01 SD of Logged Detects       0.87

Median Detects      0.035 CV Detects       0.89
Skewness Detects

Number of Distinct Detects       6 Number of Distinct Non-Detects      12

     0.061

Minimum Detect      0.021 Minimum Non-Detect      0.034
Maximum Detect       0.15 Maximum Non-Detect      0.073
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Lognormal GOF Test on Detected Observations Only
Shapiro Wilk Test Statistic       0.82 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.78ected Data appear Lognormal at 5% Significance L
Lilliefors Test Statistic       0.25 Lilliefors GOF Test

5% Lilliefors Critical Value       0.36ected Data appear Lognormal at 5% Significance L
Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects

     14.01 Adjusted Chi Square Value (24.21, β)      13.27

nu hat (MLE)      27.45 nu star (bias corrected)      24.21
MLE Mean (bias corrected)      0.043 MLE Sd (bias corrected)

mma Approximate UCL (use when n>=50)      0.075% Gamma Adjusted UCL (use when n<50)      0.079

Adjusted Level of Significance (β)      0.035
Approximate Chi Square Value (24.21, α)

Maximum       0.24 Median      0.01
SD      0.072 CV       1.66

     0.053

k hat (MLE)       0.76 k star (bias corrected MLE)       0.67
Theta hat (MLE)      0.057 Theta star (bias corrected MLE)      0.065

Approximate Chi Square Value (33.09, α)      20.94 Adjusted Chi Square Value (33.09, β)      20.01
 Approximate KM-UCL (use when n>=50)      0.096mma Adjusted KM-UCL (use when n<50)       0.1

ma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM e
Minimum      0.01 Mean      0.043

Gamma ROS Statistics using Imputed  Non-Detects
GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1
For such situations, GROS method tends to yield inflated values of UCLs and BTVs

Theta hat (MLE)      0.066 Theta star (bias corrected MLE)       0.11
nu hat (MLE)      20.01 nu star (bias corrected)      11.34

Gamma Kaplan-Meier (KM) Statistics
k hat (KM)       0.91 nu hat (KM)      33.09

MLE Mean (bias corrected)       0.11 MLE Sd (bias corrected)       0.11

Gamma GOF Tests on Detected Observations Only
A-D Test Statistic       0.70 Anderson-Darling GOF Test

5% A-D Critical Value       0.70ed Data Not Gamma Distributed at 5% Significanc
K-S Test Statistic       0.30 Kolmogrov-Smirnoff GOF

5% K-S Critical Value       0.33d data appear Gamma Distributed at 5% Significan
Detected data follow Appr. Gamma Distribution at 5% Significance Level

Gamma Statistics on Detected Data Only
k hat (MLE)       1.66 k star (bias corrected MLE)       0.94

      0.11 95% KM Chebyshev UCL       0.13

SD      0.063    95% KM (BCA) UCL      0.087
95% KM (t) UCL      0.089 95% KM (Percentile Bootstrap) UCL

97.5% KM Chebyshev UCL       0.16 99% KM Chebyshev UCL       0.22

   95% KM (z) UCL      0.087    95% KM Bootstrap t UCL       0.21
90% KM Chebyshev UCL

Normal GOF Test on Detects Only
Shapiro Wilk Test Statistic       0.73 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.78Detected Data Not Normal at 5% Significance Leve
Lilliefors Test Statistic       0.34 Lilliefors GOF Test

5% Lilliefors Critical Value       0.36etected Data appear Normal at 5% Significance Le

     0.084

Detected Data appear Approximate Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs
Mean      0.060 Standard Error of Mean      0.016

      0.93 Kurtosis Detects     -1.823

Variance Detects     0.009 Percent Non-Detects      66.67
Mean Detects       0.11 SD Detects

Mean of Logged Detects     -2.523 SD of Logged Detects       0.87

Median Detects      0.057 CV Detects       0.89
Skewness Detects

Benzo(b)fluoranthene

General Statistics
Total Number of Observations      18 Number of Distinct Observations      18

Number of Detects       6 Number of Non-Detects      12
Number of Distinct Detects       6 Number of Distinct Non-Detects      12

     0.099

Minimum Detect      0.034 Minimum Non-Detect      0.034
Maximum Detect       0.24 Maximum Non-Detect      0.073

Nonparametric Distribution Free UCL Statistics
Detected Data appear Approximate Normal Distributed at 5% Significance Level

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
Recommendations are based upon data size, data distribution, and skewness.

mmendations are based upon the results of the simulation studies summarized in Singh, Maichle, and 
ations results will not cover all Real World data sets; for additional insight the user may want to cons

Suggested UCL to Use
95% KM (t) UCL      0.057 95% KM (Percentile Bootstrap) UCL      0.056
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Maximum       0.12 Median      0.023

Approximate Chi Square Value (45.62, α)      31.12 Adjusted Chi Square Value (45.62, β)      29.98
 Approximate KM-UCL (use when n>=50)      0.048mma Adjusted KM-UCL (use when n<50)      0.050

ma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM e
Minimum      0.017 Mean      0.033

Gamma ROS Statistics using Imputed  Non-Detects
GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1
For such situations, GROS method tends to yield inflated values of UCLs and BTVs

Theta hat (MLE)      0.032 Theta star (bias corrected MLE)      0.056
nu hat (MLE)      20.16 nu star (bias corrected)      11.41

Gamma Kaplan-Meier (KM) Statistics
k hat (KM)       1.26 nu hat (KM)      45.62

MLE Mean (bias corrected)      0.053 MLE Sd (bias corrected)      0.055

Gamma GOF Tests on Detected Observations Only
A-D Test Statistic       0.69 Anderson-Darling GOF Test

5% A-D Critical Value       0.70d data appear Gamma Distributed at 5% Significan
K-S Test Statistic       0.34 Kolmogrov-Smirnoff GOF

5% K-S Critical Value       0.33ed Data Not Gamma Distributed at 5% Significanc
Detected data follow Appr. Gamma Distribution at 5% Significance Level

Gamma Statistics on Detected Data Only
k hat (MLE)       1.68 k star (bias corrected MLE)       0.95

     0.057 95% KM Chebyshev UCL      0.067

SD      0.029    95% KM (BCA) UCL      0.046
95% KM (t) UCL      0.047 95% KM (Percentile Bootstrap) UCL

97.5% KM Chebyshev UCL      0.082 99% KM Chebyshev UCL       0.11

   95% KM (z) UCL      0.046    95% KM Bootstrap t UCL      0.071
90% KM Chebyshev UCL

Normal GOF Test on Detects Only
Shapiro Wilk Test Statistic       0.76 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.78Detected Data Not Normal at 5% Significance Leve
Lilliefors Test Statistic       0.36 Lilliefors GOF Test

5% Lilliefors Critical Value       0.36etected Data appear Normal at 5% Significance Le

     0.046

Detected Data appear Approximate Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs
Mean      0.033 Standard Error of Mean     0.007

      1.04 Kurtosis Detects     -1.202

Variance Detects     0.002 Percent Non-Detects      66.67
Mean Detects      0.053 SD Detects

Mean of Logged Detects     -3.247 SD of Logged Detects       0.86

Median Detects      0.027 CV Detects       0.9
Skewness Detects

Benzo(g,h,i)perylene

General Statistics
Total Number of Observations      18 Number of Distinct Observations      18

Number of Detects       6 Number of Non-Detects      12
Number of Distinct Detects       6 Number of Distinct Non-Detects      12

     0.048

Minimum Detect      0.017 Minimum Non-Detect      0.034
Maximum Detect       0.12 Maximum Non-Detect      0.073

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics
Detected Data appear Approximate Normal Distributed at 5% Significance Level

SD in Original Scale      0.069 SD in Log Scale       0.81
   95% t UCL (Assumes normality)

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
Recommendations are based upon data size, data distribution, and skewness.

mmendations are based upon the results of the simulation studies summarized in Singh, Maichle, and 
ations results will not cover all Real World data sets; for additional insight the user may want to cons

Suggested UCL to Use
95% KM (t) UCL      0.089 95% KM (Percentile Bootstrap) UCL      0.084

CLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distribute
KM Mean (logged)     -3.07    95% H-UCL (KM -Log)      0.076

    -3.408

KM SD (logged)       0.60    95% Critical H Value (KM-Log)       2.12
KM Standard Error of Mean (logged)       0.15

     0.080    95% H-Stat UCL      0.074

DL/2 Statistics
DL/2 Normal DL/2 Log-Transformed
Mean in Original Scale      0.051 Mean in Log Scale

SD in Original Scale      0.068 SD in Log Scale       0.75
% t UCL (assumes normality of ROS data)      0.081    95% Percentile Bootstrap UCL      0.079

   95% BCA Bootstrap UCL      0.089    95% Bootstrap t UCL       0.20
   95% H-UCL (Log ROS)      0.072

Mean in Original Scale      0.053 Mean in Log Scale     -3.326
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Gamma GOF Tests on Detected Observations Only
A-D Test Statistic       0.44 Anderson-Darling GOF Test

5% A-D Critical Value       0.73d data appear Gamma Distributed at 5% Significan
K-S Test Statistic       0.16 Kolmogrov-Smirnoff GOF

5% K-S Critical Value       0.24d data appear Gamma Distributed at 5% Significan
Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only

      0.39 95% KM Chebyshev UCL       0.45

SD       0.15    95% KM (BCA) UCL       0.35
95% KM (t) UCL       0.34 95% KM (Percentile Bootstrap) UCL

97.5% KM Chebyshev UCL       0.52 99% KM Chebyshev UCL       0.67

   95% KM (z) UCL       0.34    95% KM Bootstrap t UCL       0.39
90% KM Chebyshev UCL

Normal GOF Test on Detects Only
Shapiro Wilk Test Statistic       0.75 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.85Detected Data Not Normal at 5% Significance Leve
Lilliefors Test Statistic       0.24 Lilliefors GOF Test

5% Lilliefors Critical Value       0.25etected Data appear Normal at 5% Significance Le

      0.34

Detected Data appear Approximate Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs
Mean       0.27 Standard Error of Mean      0.040

      2.24 Kurtosis Detects       5.97

Variance Detects      0.033 Percent Non-Detects      33.33
Mean Detects       0.29 SD Detects

Mean of Logged Detects     -1.365 SD of Logged Detects       0.50

Median Detects       0.24 CV Detects       0.62
Skewness Detects

Cadmium

General Statistics
Total Number of Observations      18 Number of Distinct Observations      18

Number of Detects      12 Number of Non-Detects       6
Number of Distinct Detects      12 Number of Distinct Non-Detects       6

      0.18

Minimum Detect       0.13 Minimum Non-Detect       0.48
Maximum Detect       0.80 Maximum Non-Detect       0.63

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics
Detected Data appear Approximate Normal Distributed at 5% Significance Level

SD in Original Scale      0.030 SD in Log Scale       0.58
   95% t UCL (Assumes normality)

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
Recommendations are based upon data size, data distribution, and skewness.

mmendations are based upon the results of the simulation studies summarized in Singh, Maichle, and 
ations results will not cover all Real World data sets; for additional insight the user may want to cons

Suggested UCL to Use
95% KM (t) UCL      0.047 95% KM (Percentile Bootstrap) UCL      0.046

CLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distribute
KM Mean (logged)     -3.607    95% H-UCL (KM -Log)      0.041

    -3.649

KM SD (logged)       0.54    95% Critical H Value (KM-Log)       2.06
KM Standard Error of Mean (logged)       0.16

     0.045    95% H-Stat UCL      0.041

DL/2 Statistics
DL/2 Normal DL/2 Log-Transformed
Mean in Original Scale      0.032 Mean in Log Scale

SD in Original Scale      0.029 SD in Log Scale       0.51
% t UCL (assumes normality of ROS data)      0.046    95% Percentile Bootstrap UCL      0.047

   95% BCA Bootstrap UCL      0.051    95% Bootstrap t UCL       0.15
   95% H-UCL (Log ROS)      0.042

Lognormal GOF Test on Detected Observations Only
Shapiro Wilk Test Statistic       0.82 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.78ected Data appear Lognormal at 5% Significance L
Lilliefors Test Statistic       0.29 Lilliefors GOF Test

5% Lilliefors Critical Value       0.36ected Data appear Lognormal at 5% Significance L
Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects
Mean in Original Scale      0.034 Mean in Log Scale     -3.546

     64.48 Adjusted Chi Square Value (84.69, β)      62.78

nu hat (MLE)    100 nu star (bias corrected)      84.69
MLE Mean (bias corrected)      0.033 MLE Sd (bias corrected)

mma Approximate UCL (use when n>=50)      0.044% Gamma Adjusted UCL (use when n<50)      0.045

Adjusted Level of Significance (β)      0.035
Approximate Chi Square Value (84.69, α)

SD      0.030 CV       0.89

     0.021

k hat (MLE)       2.77 k star (bias corrected MLE)       2.35
Theta hat (MLE)      0.012 Theta star (bias corrected MLE)      0.014
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Assuming Normal Distribution
   95% Normal UCL    95% UCLs (Adjusted for Skewness)

5% Shapiro Wilk Critical Value       0.89 Data Not Normal at 5% Significance Level
Lilliefors Test Statistic       0.22 Lilliefors GOF Test

5% Lilliefors Critical Value       0.20 Data Not Normal at 5% Significance Level
Data Not Normal at 5% Significance Level

      0.98 Skewness       2.84

Minimum    348 Mean   2721
Maximum  12200 Median

Normal GOF Test
Shapiro Wilk Test Statistic       0.69 Shapiro Wilk GOF Test

SD   2670 Std. Error of Mean    629.2
Coefficient of Variation

Calcium

General Statistics

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
Recommendations are based upon data size, data distribution, and skewness.

mmendations are based upon the results of the simulation studies summarized in Singh, Maichle, and 
ations results will not cover all Real World data sets; for additional insight the user may want to cons

  2295

Total Number of Observations      18 Number of Distinct Observations      18
Number of Missing Observations       0

Mean in Original Scale       0.28 Mean in Log Scale     -1.36
SD in Original Scale       0.14 SD in Log Scale       0.41

   95% t UCL (Assumes normality)       0.34    95% H-Stat UCL       0.33

Suggested UCL to Use
95% KM (t) UCL       0.34 95% KM (Percentile Bootstrap) UCL       0.34

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics
Detected Data appear Approximate Normal Distributed at 5% Significance Level

CLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distribute
KM Mean (logged)     -1.4    95% H-UCL (KM -Log)       0.33

KM SD (logged)       0.44    95% Critical H Value (KM-Log)       1.97
KM Standard Error of Mean (logged)       0.12

DL/2 Statistics
DL/2 Normal DL/2 Log-Transformed

SD in Original Scale       0.14 SD in Log Scale       0.40
% t UCL (assumes normality of ROS data)       0.33    95% Percentile Bootstrap UCL       0.33

   95% BCA Bootstrap UCL       0.35    95% Bootstrap t UCL       0.40
   95% H-UCL (Log ROS)       0.32

Lognormal GOF Test on Detected Observations Only
Shapiro Wilk Test Statistic       0.94 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.85ected Data appear Lognormal at 5% Significance L
Lilliefors Test Statistic       0.13 Lilliefors GOF Test

5% Lilliefors Critical Value       0.25ected Data appear Lognormal at 5% Significance L
Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects
Mean in Original Scale       0.27 Mean in Log Scale     -1.39

   141.4 Adjusted Chi Square Value (170.58, β)    138.8

nu hat (MLE)    203.1 nu star (bias corrected)    170.6
MLE Mean (bias corrected)       0.27 MLE Sd (bias corrected)

mma Approximate UCL (use when n>=50)       0.33% Gamma Adjusted UCL (use when n<50)       0.33

Adjusted Level of Significance (β)      0.035
pproximate Chi Square Value (170.58, α)

Maximum       0.80 Median       0.24
SD       0.14 CV       0.54

      0.12

k hat (MLE)       5.64 k star (bias corrected MLE)       4.73
Theta hat (MLE)      0.048 Theta star (bias corrected MLE)      0.058

pproximate Chi Square Value (117.48, α)      93.46 Adjusted Chi Square Value (117.48, β)      91.4
 Approximate KM-UCL (use when n>=50)       0.34mma Adjusted KM-UCL (use when n<50)       0.35

ma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM e
Minimum       0.13 Mean       0.27

Gamma ROS Statistics using Imputed  Non-Detects
GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1
For such situations, GROS method tends to yield inflated values of UCLs and BTVs

Theta hat (MLE)      0.073 Theta star (bias corrected MLE)      0.096
nu hat (MLE)      95.05 nu star (bias corrected)      72.62

Gamma Kaplan-Meier (KM) Statistics
k hat (KM)       3.26 nu hat (KM)    117.5

MLE Mean (bias corrected)       0.29 MLE Sd (bias corrected)       0.16

k hat (MLE)       3.96 k star (bias corrected MLE)       3.02
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K-S Test Statistic       0.24 Kolmogrov-Smirnoff Gamma GOF Test

   95% Modified-t UCL (Johnson-1978)      14.54

Assuming Normal Distribution
   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL      14.4

Gamma GOF Test
A-D Test Statistic       1.49 Anderson-Darling Gamma GOF Test

5% A-D Critical Value       0.74ata Not Gamma Distributed at 5% Significance Lev

Normal GOF Test
Shapiro Wilk Test Statistic       0.68 Shapiro Wilk GOF Test

SD       7.71 Std. Error of Mean       1.81
Coefficient of Variation

5% Shapiro Wilk Critical Value       0.89 Data Not Normal at 5% Significance Level
Lilliefors Test Statistic       0.30 Lilliefors GOF Test

   95% Adjusted-CLT UCL (Chen-1995)      15.12

5% Lilliefors Critical Value       0.20 Data Not Normal at 5% Significance Level
Data Not Normal at 5% Significance Level

      8.55

Total Number of Observations      18 Number of Distinct Observations      18
Number of Missing Observations       0

      0.68 Skewness       1.94

Minimum       4.81 Mean      11.24
Maximum      30.4 Median

 97.5% Chebyshev(Mean, Sd) UCL   6651    99% Chebyshev(Mean, Sd) UCL   8982

Suggested UCL to Use
95% Adjusted Gamma UCL   4035

Chromium

General Statistics

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
mmendations are based upon the results of the simulation studies summarized in Singh, Singh, and 

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.
For additional insight the user may want to consult a statistician.

   95% CLT UCL   3756    95% Jackknife UCL   3816
   95% Standard Bootstrap UCL   3697    95% Bootstrap-t UCL   4828

   95% Hall's Bootstrap UCL   8375    95% Percentile Bootstrap UCL   3857
   95% BCA Bootstrap UCL   4272

   90% Chebyshev(Mean, Sd) UCL   4609    95% Chebyshev(Mean, Sd) UCL   5464

  8508

Assuming Lognormal Distribution
   95% H-UCL   4550    90% Chebyshev (MVUE) UCL   4461

Nonparametric Distribution Free UCL Statistics
Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

   95% Chebyshev (MVUE) UCL   5252  97.5% Chebyshev (MVUE) UCL   6350
   99% Chebyshev (MVUE) UCL

5% Lilliefors Critical Value       0.20Data appear Lognormal at 5% Significance Level
Data appear Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.89Data appear Lognormal at 5% Significance Level
Lilliefors Test Statistic       0.16

Maximum of Logged Data       9.40 SD of logged Data       0.84

Lognormal Statistics
Minimum of Logged Data       5.85 Mean of logged Data       7.57

Approximate Chi Square Value (0.05)      35.76

Assuming Gamma Distribution
roximate Gamma UCL (use when n>=50)   3896% Adjusted Gamma UCL (use when n<50)   4035

Adjusted Level of Significance      0.035 Adjusted Chi Square Value      34.52

Lilliefors Lognormal GOF Test

Lognormal GOF Test
Shapiro Wilk Test Statistic       0.97 Shapiro Wilk Lognormal GOF Test

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics
k hat (MLE)       1.66 k star (bias corrected MLE)       1.42

Theta hat (MLE)   1638 Theta star (bias corrected MLE)   1914
nu hat (MLE)      59.83 nu star (bias corrected)      51.19

MLE Mean (bias corrected)   2721 MLE Sd (bias corrected)   2282

   95% Student's-t UCL   3816

Gamma GOF Test
A-D Test Statistic       0.38 Anderson-Darling Gamma GOF Test

5% A-D Critical Value       0.75d data appear Gamma Distributed at 5% Significan
K-S Test Statistic       0.11 Kolmogrov-Smirnoff Gamma GOF Test

5% K-S Critical Value       0.20d data appear Gamma Distributed at 5% Significan

   95% Adjusted-CLT UCL (Chen-1995)   4208
   95% Modified-t UCL (Johnson-1978)   3886
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K-S Test Statistic       0.33 Kolmogrov-Smirnoff GOF
5% K-S Critical Value       0.31ed Data Not Gamma Distributed at 5% Significanc

97.5% KM Chebyshev UCL       0.10 99% KM Chebyshev UCL       0.14

   95% KM (z) UCL      0.059    95% KM Bootstrap t UCL       0.11
90% KM Chebyshev UCL

Gamma GOF Tests on Detected Observations Only
A-D Test Statistic       0.84 Anderson-Darling GOF Test

5% A-D Critical Value       0.71ed Data Not Gamma Distributed at 5% Significanc

Lilliefors Test Statistic       0.37 Lilliefors GOF Test
5% Lilliefors Critical Value       0.33Detected Data Not Normal at 5% Significance Leve

     0.058

Detected Data Not Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs
Mean      0.042 Standard Error of Mean      0.010

     0.073 95% KM Chebyshev UCL      0.087

SD      0.039    95% KM (BCA) UCL      0.060
95% KM (t) UCL      0.060 95% KM (Percentile Bootstrap) UCL

Mean of Logged Detects     -3.048 SD of Logged Detects       0.81

Median Detects      0.034 CV Detects       0.92
Skewness Detects

Normal GOF Test on Detects Only
Shapiro Wilk Test Statistic       0.72 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.80Detected Data Not Normal at 5% Significance Leve

Number of Distinct Detects       7 Number of Distinct Non-Detects      11

     0.060

Minimum Detect      0.021 Minimum Non-Detect      0.034
Maximum Detect       0.16 Maximum Non-Detect      0.073

      1.27 Kurtosis Detects     -0.332

Variance Detects     0.003 Percent Non-Detects      61.11
Mean Detects      0.065 SD Detects

For additional insight the user may want to consult a statistician.

Suggested UCL to Use
95% Chebyshev (Mean, Sd) UCL      19.16

Chrysene

General Statistics
Total Number of Observations      18 Number of Distinct Observations      18

Number of Detects       7 Number of Non-Detects      11

   95% BCA Bootstrap UCL      14.91
   90% Chebyshev(Mean, Sd) UCL      16.69    95% Chebyshev(Mean, Sd) UCL      19.16

 97.5% Chebyshev(Mean, Sd) UCL      22.59    99% Chebyshev(Mean, Sd) UCL      29.32

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
mmendations are based upon the results of the simulation studies summarized in Singh, Singh, and 

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

Nonparametric Distribution Free UCLs

   95% Chebyshev (MVUE) UCL      17.1  97.5% Chebyshev (MVUE) UCL      19.76
   99% Chebyshev (MVUE) UCL

   95% CLT UCL      14.23    95% Jackknife UCL      14.4
   95% Standard Bootstrap UCL      14.19    95% Bootstrap-t UCL      16.94

   95% Hall's Bootstrap UCL      15.62    95% Percentile Bootstrap UCL      14.32

Lognormal Statistics
Minimum of Logged Data       1.57 Mean of logged Data       2.26

     24.98

Assuming Lognormal Distribution
   95% H-UCL      14.35    90% Chebyshev (MVUE) UCL      15.19

Nonparametric Distribution Free UCL Statistics
Data do not follow a Discernible Distribution (0.05)

Lilliefors Lognormal GOF Test

Lognormal GOF Test
Shapiro Wilk Test Statistic       0.86 Shapiro Wilk Lognormal GOF Test

5% Lilliefors Critical Value       0.20 Data Not Lognormal at 5% Significance Level
Data Not Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.89 Data Not Lognormal at 5% Significance Level
Lilliefors Test Statistic       0.21

Maximum of Logged Data       3.41 SD of logged Data       0.52

nu hat (MLE)    122 nu star (bias corrected)    103
MLE Mean (bias corrected)      11.24 MLE Sd (bias corrected)       6.64

Approximate Chi Square Value (0.05)      80.57

Assuming Gamma Distribution
oximate Gamma UCL (use when n>=50))      14.37% Adjusted Gamma UCL (use when n<50)      14.72

Adjusted Level of Significance      0.035 Adjusted Chi Square Value      78.67

5% K-S Critical Value       0.20ata Not Gamma Distributed at 5% Significance Lev
Data Not Gamma Distributed at 5% Significance Level

Gamma Statistics
k hat (MLE)       3.38 k star (bias corrected MLE)       2.86

Theta hat (MLE)       3.31 Theta star (bias corrected MLE)       3.92
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Normal GOF Test
Shapiro Wilk Test Statistic       0.47 Shapiro Wilk GOF Test

SD      21.35 Std. Error of Mean       5.03
Coefficient of Variation

5% Shapiro Wilk Critical Value       0.89 Data Not Normal at 5% Significance Level
Lilliefors Test Statistic       0.30 Lilliefors GOF Test

5% Lilliefors Critical Value       0.20 Data Not Normal at 5% Significance Level
Data Not Normal at 5% Significance Level

General Statistics

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
Recommendations are based upon data size, data distribution, and skewness.

mmendations are based upon the results of the simulation studies summarized in Singh, Maichle, and 
ations results will not cover all Real World data sets; for additional insight the user may want to cons

      7.5

Total Number of Observations      18 Number of Distinct Observations      18
Number of Missing Observations       0

      1.55 Skewness       3.79

Minimum       2.75 Mean      13.77
Maximum      96.4 Median

   95% t UCL (Assumes normality)      0.055    95% H-Stat UCL      0.051

Suggested UCL to Use
95% KM (t) UCL      0.060 95% KM (% Bootstrap) UCL      0.058

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics
Detected Data appear Lognormal Distributed at 5% Significance Level

Copper

KM SD (logged)       0.55    95% Critical H Value (KM-Log)       2.07
KM Standard Error of Mean (logged)       0.15

DL/2 Statistics
DL/2 Normal DL/2 Log-Transformed
Mean in Original Scale      0.038 Mean in Log Scale     -3.542

SD in Original Scale      0.042 SD in Log Scale       0.65

% t UCL (assumes normality of ROS data)      0.059    95% Percentile Bootstrap UCL      0.059
   95% BCA Bootstrap UCL      0.065    95% Bootstrap t UCL       0.21

   95% H-UCL (Log ROS)      0.053

CLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distribute
KM Mean (logged)     -3.37    95% H-UCL (KM -Log)      0.053

Lilliefors Test Statistic       0.29 Lilliefors GOF Test
5% Lilliefors Critical Value       0.33ected Data appear Lognormal at 5% Significance L

Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects
Mean in Original Scale      0.043 Mean in Log Scale     -3.34

SD in Original Scale      0.04 SD in Log Scale       0.54

mma Approximate UCL (use when n>=50)      0.055% Gamma Adjusted UCL (use when n<50)      0.056

Adjusted Level of Significance (β)      0.035
Approximate Chi Square Value (68.79, α)

Lognormal GOF Test on Detected Observations Only
Shapiro Wilk Test Statistic       0.82 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.80ected Data appear Lognormal at 5% Significance L

SD      0.041 CV       1.01

     0.029

k hat (MLE)       2.24 k star (bias corrected MLE)       1.91
Theta hat (MLE)      0.018 Theta star (bias corrected MLE)      0.021

     50.7 Adjusted Chi Square Value (68.79, β)      49.21

nu hat (MLE)      80.95 nu star (bias corrected)      68.79
MLE Mean (bias corrected)      0.040 MLE Sd (bias corrected)

 Approximate KM-UCL (use when n>=50)      0.063mma Adjusted KM-UCL (use when n<50)      0.066

ma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM e
Minimum      0.021 Mean      0.040

Gamma ROS Statistics using Imputed  Non-Detects
GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1
For such situations, GROS method tends to yield inflated values of UCLs and BTVs

Maximum       0.16 Median      0.026

nu hat (MLE)      24.09 nu star (bias corrected)      15.1

Gamma Kaplan-Meier (KM) Statistics
k hat (KM)       1.18 nu hat (KM)      42.62

MLE Mean (bias corrected)      0.065 MLE Sd (bias corrected)      0.062

Approximate Chi Square Value (42.62, α)      28.65 Adjusted Chi Square Value (42.62, β)      27.56

Detected Data Not Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only
k hat (MLE)       1.72 k star (bias corrected MLE)       1.07

Theta hat (MLE)      0.037 Theta star (bias corrected MLE)      0.060
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Lilliefors Test Statistic       0.39 Lilliefors GOF Test
5% Lilliefors Critical Value       0.31Detected Data Not Normal at 5% Significance Leve

Detected Data Not Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs
Mean      0.067 Standard Error of Mean      0.021

SD      0.086    95% KM (BCA) UCL       0.11

Mean of Logged Detects     -2.513 SD of Logged Detects       0.87

Median Detects      0.063 CV Detects       1.01
Skewness Detects

Normal GOF Test on Detects Only
Shapiro Wilk Test Statistic       0.70 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.81Detected Data Not Normal at 5% Significance Leve

Number of Distinct Detects       8 Number of Distinct Non-Detects      10

      0.11

Minimum Detect      0.027 Minimum Non-Detect      0.034
Maximum Detect       0.34 Maximum Non-Detect      0.055

      1.47 Kurtosis Detects       0.50

Variance Detects      0.014 Percent Non-Detects      55.56
Mean Detects       0.11 SD Detects

For additional insight the user may want to consult a statistician.

Suggested UCL to Use
95% Adjusted Gamma UCL      22.03

Fluoranthene

General Statistics
Total Number of Observations      18 Number of Distinct Observations      18

Number of Detects       8 Number of Non-Detects      10

   95% BCA Bootstrap UCL      29.66
   90% Chebyshev(Mean, Sd) UCL      28.87    95% Chebyshev(Mean, Sd) UCL      35.71

 97.5% Chebyshev(Mean, Sd) UCL      45.2    99% Chebyshev(Mean, Sd) UCL      63.85

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
mmendations are based upon the results of the simulation studies summarized in Singh, Singh, and 

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

Nonparametric Distribution Free UCLs

   95% Chebyshev (MVUE) UCL      23.27  97.5% Chebyshev (MVUE) UCL      28.15
   99% Chebyshev (MVUE) UCL

   95% CLT UCL      22.04    95% Jackknife UCL      22.52
   95% Standard Bootstrap UCL      21.87    95% Bootstrap-t UCL      42.99

   95% Hall's Bootstrap UCL      51.91    95% Percentile Bootstrap UCL      23.08

Lognormal Statistics
Minimum of Logged Data       1.01 Mean of logged Data       2.15

     37.75

Assuming Lognormal Distribution
   95% H-UCL      20.19    90% Chebyshev (MVUE) UCL      19.75

Nonparametric Distribution Free UCL Statistics
Data appear to follow a Discernible Distribution at 5% Significance Level

Lilliefors Lognormal GOF Test

Lognormal GOF Test
Shapiro Wilk Test Statistic       0.90 Shapiro Wilk Lognormal GOF Test

5% Lilliefors Critical Value       0.20Data appear Lognormal at 5% Significance Level
Data appear Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.89Data appear Lognormal at 5% Significance Level
Lilliefors Test Statistic       0.13

Maximum of Logged Data       4.56 SD of logged Data       0.84

nu hat (MLE)      43.16 nu star (bias corrected)      37.3
MLE Mean (bias corrected)      13.77 MLE Sd (bias corrected)      13.52

Approximate Chi Square Value (0.05)      24.32

Assuming Gamma Distribution
roximate Gamma UCL (use when n>=50)      21.12% Adjusted Gamma UCL (use when n<50)      22.03

Adjusted Level of Significance      0.035 Adjusted Chi Square Value      23.32

K-S Test Statistic       0.19 Kolmogrov-Smirnoff Gamma GOF Test
5% K-S Critical Value       0.20d data appear Gamma Distributed at 5% Significan

Detected data follow Appr. Gamma Distribution at 5% Significance Level

Gamma Statistics
k hat (MLE)       1.19 k star (bias corrected MLE)       1.03

Theta hat (MLE)      11.48 Theta star (bias corrected MLE)      13.29

   95% Modified-t UCL (Johnson-1978)      23.27

Assuming Normal Distribution
   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL      22.52

Gamma GOF Test
A-D Test Statistic       1.32 Anderson-Darling Gamma GOF Test

5% A-D Critical Value       0.76ata Not Gamma Distributed at 5% Significance Lev

   95% Adjusted-CLT UCL (Chen-1995)      26.85
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General Statistics

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
Recommendations are based upon data size, data distribution, and skewness.

mmendations are based upon the results of the simulation studies summarized in Singh, Maichle, and 
ations results will not cover all Real World data sets; for additional insight the user may want to cons

Total Number of Observations      18 Number of Distinct Observations      18
Number of Missing Observations       0

Minimum       1.08 Mean       2.24

   95% t UCL (Assumes normality)       0.10    95% H-Stat UCL      0.099

Suggested UCL to Use
95% KM (t) UCL       0.10 95% KM (% Bootstrap) UCL       0.10

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics
Detected Data appear Lognormal Distributed at 5% Significance Level

Fluoride

KM SD (logged)       0.76    95% Critical H Value (KM-Log)       2.32
KM Standard Error of Mean (logged)       0.19

DL/2 Statistics
DL/2 Normal DL/2 Log-Transformed
Mean in Original Scale      0.063 Mean in Log Scale     -3.29

SD in Original Scale      0.091 SD in Log Scale       0.91

% t UCL (assumes normality of ROS data)       0.1    95% Percentile Bootstrap UCL      0.097
   95% BCA Bootstrap UCL       0.11    95% Bootstrap t UCL       0.20

   95% H-UCL (Log ROS)      0.099

CLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distribute
KM Mean (logged)     -3.11    95% H-UCL (KM -Log)      0.092

Lilliefors Test Statistic       0.3 Lilliefors GOF Test
5% Lilliefors Critical Value       0.31ected Data appear Lognormal at 5% Significance L

Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects
Mean in Original Scale      0.062 Mean in Log Scale     -3.328

SD in Original Scale      0.091 SD in Log Scale       0.93

mma Approximate UCL (use when n>=50)       0.10% Gamma Adjusted UCL (use when n<50)       0.10

Adjusted Level of Significance (β)      0.035
Approximate Chi Square Value (23.15, α)

Lognormal GOF Test on Detected Observations Only
Shapiro Wilk Test Statistic       0.86 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.81ected Data appear Lognormal at 5% Significance L

SD      0.094 CV       1.62

     0.072

k hat (MLE)       0.72 k star (bias corrected MLE)       0.64
Theta hat (MLE)      0.079 Theta star (bias corrected MLE)      0.090

     13.2 Adjusted Chi Square Value (23.15, β)      12.49

nu hat (MLE)      26.18 nu star (bias corrected)      23.15
MLE Mean (bias corrected)      0.057 MLE Sd (bias corrected)

 Approximate KM-UCL (use when n>=50)       0.12mma Adjusted KM-UCL (use when n<50)       0.12

ma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM e
Minimum      0.01 Mean      0.057

Gamma ROS Statistics using Imputed  Non-Detects
GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1
For such situations, GROS method tends to yield inflated values of UCLs and BTVs

Maximum       0.34 Median      0.01

nu hat (MLE)      23.69 nu star (bias corrected)      16.14

Gamma Kaplan-Meier (KM) Statistics
k hat (KM)       0.61 nu hat (KM)      21.98

MLE Mean (bias corrected)       0.11 MLE Sd (bias corrected)       0.11

Approximate Chi Square Value (21.98, α)      12.33 Adjusted Chi Square Value (21.98, β)      11.63

K-S Test Statistic       0.35 Kolmogrov-Smirnoff GOF
5% K-S Critical Value       0.29ed Data Not Gamma Distributed at 5% Significanc

Detected Data Not Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only
k hat (MLE)       1.48 k star (bias corrected MLE)       1.00

Theta hat (MLE)      0.079 Theta star (bias corrected MLE)       0.11

97.5% KM Chebyshev UCL       0.20 99% KM Chebyshev UCL       0.28

   95% KM (z) UCL       0.10    95% KM Bootstrap t UCL       0.23
90% KM Chebyshev UCL

Gamma GOF Tests on Detected Observations Only
A-D Test Statistic       0.86 Anderson-Darling GOF Test

5% A-D Critical Value       0.72ed Data Not Gamma Distributed at 5% Significanc

      0.10

      0.13 95% KM Chebyshev UCL       0.16

95% KM (t) UCL       0.10 95% KM (Percentile Bootstrap) UCL
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Mean of Logged Detects     -3.49 SD of Logged Detects       0.88

Median Detects      0.021 CV Detects       0.91
Skewness Detects

Number of Distinct Detects       6 Number of Distinct Non-Detects      12

     0.039

Minimum Detect      0.013 Minimum Non-Detect      0.034
Maximum Detect       0.10 Maximum Non-Detect      0.073

      1.01 Kurtosis Detects     -1.433

Variance Detects     0.001 Percent Non-Detects      66.67
Mean Detects      0.042 SD Detects

For additional insight the user may want to consult a statistician.

Suggested UCL to Use
95% Adjusted Gamma UCL       2.91

Indeno(1,2,3-cd)pyrene

General Statistics
Total Number of Observations      18 Number of Distinct Observations      18

Number of Detects       6 Number of Non-Detects      12

   95% BCA Bootstrap UCL       3.15
   90% Chebyshev(Mean, Sd) UCL       3.33    95% Chebyshev(Mean, Sd) UCL       3.83

 97.5% Chebyshev(Mean, Sd) UCL       4.51    99% Chebyshev(Mean, Sd) UCL       5.86

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
mmendations are based upon the results of the simulation studies summarized in Singh, Singh, and 

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

Nonparametric Distribution Free UCLs

   95% Chebyshev (MVUE) UCL       3.36  97.5% Chebyshev (MVUE) UCL       3.87
   99% Chebyshev (MVUE) UCL

   95% CLT UCL       2.84    95% Jackknife UCL       2.88
   95% Standard Bootstrap UCL       2.82    95% Bootstrap-t UCL       3.52

   95% Hall's Bootstrap UCL       5.13    95% Percentile Bootstrap UCL       2.88

Lognormal Statistics
Minimum of Logged Data      0.077 Mean of logged Data       0.66

      4.87

Assuming Lognormal Distribution
   95% H-UCL       2.82    90% Chebyshev (MVUE) UCL       2.99

Nonparametric Distribution Free UCL Statistics
Data appear to follow a Discernible Distribution at 5% Significance Level

Lilliefors Lognormal GOF Test

Lognormal GOF Test
Shapiro Wilk Test Statistic       0.89 Shapiro Wilk Lognormal GOF Test

5% Lilliefors Critical Value       0.20Data appear Lognormal at 5% Significance Level
Data appear Approximate Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.89 Data Not Lognormal at 5% Significance Level
Lilliefors Test Statistic       0.15

Maximum of Logged Data       1.99 SD of logged Data       0.50

nu hat (MLE)    130.3 nu star (bias corrected)    109.9
MLE Mean (bias corrected)       2.24 MLE Sd (bias corrected)       1.28

Approximate Chi Square Value (0.05)      86.73

Assuming Gamma Distribution
roximate Gamma UCL (use when n>=50)       2.84% Adjusted Gamma UCL (use when n<50)       2.91

Adjusted Level of Significance      0.035 Adjusted Chi Square Value      84.76

K-S Test Statistic       0.19 Kolmogrov-Smirnoff Gamma GOF Test
5% K-S Critical Value       0.20d data appear Gamma Distributed at 5% Significan

Detected data follow Appr. Gamma Distribution at 5% Significance Level

Gamma Statistics
k hat (MLE)       3.62 k star (bias corrected MLE)       3.05

Theta hat (MLE)       0.62 Theta star (bias corrected MLE)       0.73

   95% Modified-t UCL (Johnson-1978)       2.91

Assuming Normal Distribution
   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL       2.88

Gamma GOF Test
A-D Test Statistic       1.04 Anderson-Darling Gamma GOF Test

5% A-D Critical Value       0.74ata Not Gamma Distributed at 5% Significance Lev

Normal GOF Test
Shapiro Wilk Test Statistic       0.69 Shapiro Wilk GOF Test

SD       1.54 Std. Error of Mean       0.36
Coefficient of Variation

5% Shapiro Wilk Critical Value       0.89 Data Not Normal at 5% Significance Level
Lilliefors Test Statistic       0.27 Lilliefors GOF Test

   95% Adjusted-CLT UCL (Chen-1995)       3.07

5% Lilliefors Critical Value       0.20 Data Not Normal at 5% Significance Level
Data Not Normal at 5% Significance Level

      1.72

      0.68 Skewness       2.51

Maximum       7.37 Median
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tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
Recommendations are based upon data size, data distribution, and skewness.

   95% t UCL (Assumes normality)      0.038    95% H-Stat UCL      0.036

Suggested UCL to Use
95% KM (t) UCL      0.037 95% KM (Percentile Bootstrap) UCL      0.037

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics
Detected Data appear Approximate Normal Distributed at 5% Significance Level

KM SD (logged)       0.56    95% Critical H Value (KM-Log)       2.08
KM Standard Error of Mean (logged)       0.17

DL/2 Statistics
DL/2 Normal DL/2 Log-Transformed
Mean in Original Scale      0.028 Mean in Log Scale     -3.73

SD in Original Scale      0.024 SD in Log Scale       0.54

% t UCL (assumes normality of ROS data)      0.037    95% Percentile Bootstrap UCL      0.036
   95% BCA Bootstrap UCL      0.040    95% Bootstrap t UCL       0.13

   95% H-UCL (Log ROS)      0.033

CLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distribute
KM Mean (logged)     -3.862    95% H-UCL (KM -Log)      0.032

Lilliefors Test Statistic       0.29 Lilliefors GOF Test
5% Lilliefors Critical Value       0.36ected Data appear Lognormal at 5% Significance L

Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects
Mean in Original Scale      0.027 Mean in Log Scale     -3.799

SD in Original Scale      0.024 SD in Log Scale       0.52

mma Approximate UCL (use when n>=50)      0.035% Gamma Adjusted UCL (use when n<50)      0.035

Adjusted Level of Significance (β)      0.035
Approximate Chi Square Value (80.67, α)

Lognormal GOF Test on Detected Observations Only
Shapiro Wilk Test Statistic       0.82 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.78ected Data appear Lognormal at 5% Significance L

SD      0.024 CV       0.92

     0.017

k hat (MLE)       2.64 k star (bias corrected MLE)       2.24
Theta hat (MLE)     0.01 Theta star (bias corrected MLE)      0.011

     60.98 Adjusted Chi Square Value (80.67, β)      59.33

nu hat (MLE)      95.21 nu star (bias corrected)      80.67
MLE Mean (bias corrected)      0.026 MLE Sd (bias corrected)

 Approximate KM-UCL (use when n>=50)      0.038mma Adjusted KM-UCL (use when n<50)      0.040

ma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM e
Minimum      0.013 Mean      0.026

Gamma ROS Statistics using Imputed  Non-Detects
GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1
For such situations, GROS method tends to yield inflated values of UCLs and BTVs

Maximum       0.10 Median      0.018

nu hat (MLE)      19.32 nu star (bias corrected)      10.99

Gamma Kaplan-Meier (KM) Statistics
k hat (KM)       1.19 nu hat (KM)      42.98

MLE Mean (bias corrected)      0.042 MLE Sd (bias corrected)      0.044

Approximate Chi Square Value (42.98, α)      28.95 Adjusted Chi Square Value (42.98, β)      27.84

K-S Test Statistic       0.33 Kolmogrov-Smirnoff GOF
5% K-S Critical Value       0.33d data appear Gamma Distributed at 5% Significan

Detected data follow Appr. Gamma Distribution at 5% Significance Level

Gamma Statistics on Detected Data Only
k hat (MLE)       1.61 k star (bias corrected MLE)       0.91

Theta hat (MLE)      0.026 Theta star (bias corrected MLE)      0.046

97.5% KM Chebyshev UCL      0.066 99% KM Chebyshev UCL      0.089

   95% KM (z) UCL      0.036    95% KM Bootstrap t UCL      0.055
90% KM Chebyshev UCL

Gamma GOF Tests on Detected Observations Only
A-D Test Statistic       0.70 Anderson-Darling GOF Test

5% A-D Critical Value       0.70ed Data Not Gamma Distributed at 5% Significanc

Lilliefors Test Statistic       0.36 Lilliefors GOF Test
5% Lilliefors Critical Value       0.36etected Data appear Normal at 5% Significance Le

     0.037

Detected Data appear Approximate Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs
Mean      0.026 Standard Error of Mean     0.006

     0.045 95% KM Chebyshev UCL      0.054

SD      0.024    95% KM (BCA) UCL      0.038
95% KM (t) UCL      0.037 95% KM (Percentile Bootstrap) UCL

Normal GOF Test on Detects Only
Shapiro Wilk Test Statistic       0.75 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.78Detected Data Not Normal at 5% Significance Leve
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Magnesium

General Statistics

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
mmendations are based upon the results of the simulation studies summarized in Singh, Singh, and 

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.
For additional insight the user may want to consult a statistician.

   95% BCA Bootstrap UCL  10186
   90% Chebyshev(Mean, Sd) UCL  10719    95% Chebyshev(Mean, Sd) UCL  11445

 97.5% Chebyshev(Mean, Sd) UCL  12451    99% Chebyshev(Mean, Sd) UCL  14428

Suggested UCL to Use
95% Student's-t UCL  10047

Nonparametric Distribution Free UCLs

   95% Chebyshev (MVUE) UCL  11259  97.5% Chebyshev (MVUE) UCL  12190
   99% Chebyshev (MVUE) UCL

   95% CLT UCL   9996    95% Jackknife UCL  10047
   95% Standard Bootstrap UCL   9967    95% Bootstrap-t UCL  10414

   95% Hall's Bootstrap UCL  10821    95% Percentile Bootstrap UCL   9978

Lognormal Statistics
Minimum of Logged Data       8.66 Mean of logged Data       9.09

 14019

Assuming Lognormal Distribution
   95% H-UCL  10079    90% Chebyshev (MVUE) UCL  10588

Nonparametric Distribution Free UCL Statistics
Data appear to follow a Discernible Distribution at 5% Significance Level

Lilliefors Lognormal GOF Test

Lognormal GOF Test
Shapiro Wilk Test Statistic       0.95 Shapiro Wilk Lognormal GOF Test

5% Lilliefors Critical Value       0.20Data appear Lognormal at 5% Significance Level
Data appear Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.89Data appear Lognormal at 5% Significance Level
Lilliefors Test Statistic       0.12

Maximum of Logged Data       9.64 SD of logged Data       0.22

nu hat (MLE)    703.1 nu star (bias corrected)    587.3
MLE Mean (bias corrected)   9118 MLE Sd (bias corrected)   2258

Approximate Chi Square Value (0.05)    532.1

Assuming Gamma Distribution
oximate Gamma UCL (use when n>=50))  10065% Adjusted Gamma UCL (use when n<50)  10161

Adjusted Level of Significance      0.035 Adjusted Chi Square Value    527

K-S Test Statistic       0.14 Kolmogrov-Smirnoff Gamma GOF Test
5% K-S Critical Value       0.20d data appear Gamma Distributed at 5% Significan

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics
k hat (MLE)      19.53 k star (bias corrected MLE)      16.31

Theta hat (MLE)    466.9 Theta star (bias corrected MLE)    559

   95% Modified-t UCL (Johnson-1978)  10077

Assuming Normal Distribution
   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL  10047

Gamma GOF Test
A-D Test Statistic       0.46 Anderson-Darling Gamma GOF Test

5% A-D Critical Value       0.73d data appear Gamma Distributed at 5% Significan

Normal GOF Test
Shapiro Wilk Test Statistic       0.89 Shapiro Wilk GOF Test

SD   2264 Std. Error of Mean    533.7
Coefficient of Variation

5% Shapiro Wilk Critical Value       0.89 Data Not Normal at 5% Significance Level
Lilliefors Test Statistic       0.17 Lilliefors GOF Test

   95% Adjusted-CLT UCL (Chen-1995)  10189

5% Lilliefors Critical Value       0.20 Data appear Normal at 5% Significance Level
Data appear Approximate Normal at 5% Significance Level

General Statistics

mmendations are based upon the results of the simulation studies summarized in Singh, Maichle, and 
ations results will not cover all Real World data sets; for additional insight the user may want to cons

  8520

Total Number of Observations      18 Number of Distinct Observations      18
Number of Missing Observations       0

      0.24 Skewness       1.43

Minimum   5800 Mean   9118
Maximum  15500 Median

Iron



1246
1247
1248
1249
1250
1251
1252
1253
1254
1255
1256
1257
1258
1259
1260
1261
1262
1263
1264
1265
1266
1267
1268
1269
1270
1271
1272
1273
1274
1275
1276
1277
1278
1279
1280
1281
1282
1283
1284
1285
1286
1287
1288
1289
1290
1291
1292
1293
1294
1295
1296
1297
1298
1299
1300
1301
1302
1303
1304
1305
1306
1307
1308
1309
1310
1311
1312
1313
1314
1315
1316
1317
1318
1319
1320
1321
1322
1323
1324
1325
1326
1327
1328

A B C D E F G H I J K L

Variance Detects      0.030 Percent Non-Detects      11.11
Mean Detects       0.12 SD Detects

Median Detects      0.046 CV Detects       1.39

Number of Detects      16 Number of Non-Detects       2
Number of Distinct Detects      16 Number of Distinct Non-Detects       2

      0.17

Minimum Detect     0.007 Minimum Non-Detect      0.011
Maximum Detect       0.59 Maximum Non-Detect      0.012

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
mmendations are based upon the results of the simulation studies summarized in Singh, Singh, and 

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.
For additional insight the user may want to consult a statistician.

Suggested UCL to Use
95% Student's-t UCL   1283

Mercury

General Statistics
Total Number of Observations      18 Number of Distinct Observations      18

   95% CLT UCL   1272    95% Jackknife UCL   1283
   95% Standard Bootstrap UCL   1263    95% Bootstrap-t UCL   1284

   95% Hall's Bootstrap UCL   1311    95% Percentile Bootstrap UCL   1274
   95% BCA Bootstrap UCL   1265

   90% Chebyshev(Mean, Sd) UCL   1430    95% Chebyshev(Mean, Sd) UCL   1588
 97.5% Chebyshev(Mean, Sd) UCL   1807    99% Chebyshev(Mean, Sd) UCL   2238

  2739

Assuming Lognormal Distribution
   95% H-UCL   1529    90% Chebyshev (MVUE) UCL   1605

Nonparametric Distribution Free UCL Statistics
Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

   95% Chebyshev (MVUE) UCL   1827  97.5% Chebyshev (MVUE) UCL   2135
   99% Chebyshev (MVUE) UCL

5% Lilliefors Critical Value       0.20Data appear Lognormal at 5% Significance Level
Data appear Approximate Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.89 Data Not Lognormal at 5% Significance Level
Lilliefors Test Statistic       0.17

Maximum of Logged Data       7.73 SD of logged Data       0.59

Lognormal Statistics
Minimum of Logged Data       5.23 Mean of logged Data       6.85

Approximate Chi Square Value (0.05)      95.13

Assuming Gamma Distribution
oximate Gamma UCL (use when n>=50))   1356% Adjusted Gamma UCL (use when n<50)   1386

Adjusted Level of Significance      0.035 Adjusted Chi Square Value      93.06

Lilliefors Lognormal GOF Test

Lognormal GOF Test
Shapiro Wilk Test Statistic       0.88 Shapiro Wilk Lognormal GOF Test

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics
k hat (MLE)       3.93 k star (bias corrected MLE)       3.31

Theta hat (MLE)    274.8 Theta star (bias corrected MLE)    326
nu hat (MLE)    141.6 nu star (bias corrected)    119.4

MLE Mean (bias corrected)   1081 MLE Sd (bias corrected)    593.7

Assuming Normal Distribution
   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL   1283

Gamma GOF Test
A-D Test Statistic       0.52 Anderson-Darling Gamma GOF Test

5% A-D Critical Value       0.74d data appear Gamma Distributed at 5% Significan
K-S Test Statistic       0.15 Kolmogrov-Smirnoff Gamma GOF Test

5% K-S Critical Value       0.20d data appear Gamma Distributed at 5% Significan

5% Shapiro Wilk Critical Value       0.89 Data appear Normal at 5% Significance Level
Lilliefors Test Statistic       0.11 Lilliefors GOF Test

   95% Adjusted-CLT UCL (Chen-1995)   1282

5% Lilliefors Critical Value       0.20 Data appear Normal at 5% Significance Level
Data appear Normal at 5% Significance Level

   95% Modified-t UCL (Johnson-1978)   1285

      0.45 Skewness       0.33

Minimum    188 Mean   1081
Maximum   2280 Median

Normal GOF Test
Shapiro Wilk Test Statistic       0.96 Shapiro Wilk GOF Test

SD    493.4 Std. Error of Mean    116.3
Coefficient of Variation

  1145

Total Number of Observations      18 Number of Distinct Observations      18
Number of Missing Observations       0
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Mean in Original Scale       0.11 Mean in Log Scale     -3.09
SD in Original Scale       0.16 SD in Log Scale       1.38

   95% t UCL (Assumes normality)       0.18    95% H-Stat UCL       0.34

Suggested UCL to Use
95% KM (Chebyshev) UCL       0.28 95% GROS Adjusted Gamma UCL       0.20

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics
Detected Data appear Approximate Gamma Distributed at 5% Significance Level

CLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distribute
KM Mean (logged)     -3.07    95% H-UCL (KM -Log)       0.29

KM SD (logged)       1.31    95% Critical H Value (KM-Log)       3.12
KM Standard Error of Mean (logged)       0.32

DL/2 Statistics
DL/2 Normal DL/2 Log-Transformed

SD in Original Scale       0.16 SD in Log Scale       1.40
% t UCL (assumes normality of ROS data)       0.18    95% Percentile Bootstrap UCL       0.17

   95% BCA Bootstrap UCL       0.19    95% Bootstrap t UCL       0.27
   95% H-UCL (Log ROS)       0.36

Lognormal GOF Test on Detected Observations Only
Shapiro Wilk Test Statistic       0.96 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.88ected Data appear Lognormal at 5% Significance L
Lilliefors Test Statistic       0.12 Lilliefors GOF Test

5% Lilliefors Critical Value       0.22ected Data appear Lognormal at 5% Significance L
Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects
Mean in Original Scale       0.11 Mean in Log Scale     -3.105

     12.92 Adjusted Chi Square Value (22.77, β)      12.21

nu hat (MLE)      25.73 nu star (bias corrected)      22.77
MLE Mean (bias corrected)       0.11 MLE Sd (bias corrected)

mma Approximate UCL (use when n>=50)       0.19% Gamma Adjusted UCL (use when n<50)       0.20

Adjusted Level of Significance (β)      0.035
Approximate Chi Square Value (22.77, α)

Maximum       0.59 Median      0.039
SD       0.16 CV       1.49

      0.14

k hat (MLE)       0.71 k star (bias corrected MLE)       0.63
Theta hat (MLE)       0.15 Theta star (bias corrected MLE)       0.17

Approximate Chi Square Value (16.91, α)       8.60 Adjusted Chi Square Value (16.91, β)       8.04
 Approximate KM-UCL (use when n>=50)       0.21mma Adjusted KM-UCL (use when n<50)       0.23

ma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM e
Minimum     0.007 Mean       0.11

Gamma ROS Statistics using Imputed  Non-Detects
GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1
For such situations, GROS method tends to yield inflated values of UCLs and BTVs

Theta hat (MLE)       0.15 Theta star (bias corrected MLE)       0.18
nu hat (MLE)      25.21 nu star (bias corrected)      21.82

Gamma Kaplan-Meier (KM) Statistics
k hat (KM)       0.47 nu hat (KM)      16.91

MLE Mean (bias corrected)       0.12 MLE Sd (bias corrected)       0.15

Gamma GOF Tests on Detected Observations Only
A-D Test Statistic       0.77 Anderson-Darling GOF Test

5% A-D Critical Value       0.77ed Data Not Gamma Distributed at 5% Significanc
K-S Test Statistic       0.20 Kolmogrov-Smirnoff GOF

5% K-S Critical Value       0.22d data appear Gamma Distributed at 5% Significan
Detected data follow Appr. Gamma Distribution at 5% Significance Level

Gamma Statistics on Detected Data Only
k hat (MLE)       0.78 k star (bias corrected MLE)       0.68

      0.23 95% KM Chebyshev UCL       0.28

SD       0.16    95% KM (BCA) UCL       0.18
   95% KM (t) UCL       0.18    95% KM (Percentile Bootstrap) UCL

97.5% KM Chebyshev UCL       0.35 99% KM Chebyshev UCL       0.50

   95% KM (z) UCL       0.17    95% KM Bootstrap t UCL       0.26
90% KM Chebyshev UCL

Normal GOF Test on Detects Only
Shapiro Wilk Test Statistic       0.67 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.88Detected Data Not Normal at 5% Significance Leve
Lilliefors Test Statistic       0.30 Lilliefors GOF Test

5% Lilliefors Critical Value       0.22Detected Data Not Normal at 5% Significance Leve

      0.17

Detected Data Not Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs
Mean       0.11 Standard Error of Mean      0.039

      2.01 Kurtosis Detects       3.28
Mean of Logged Detects     -2.838 SD of Logged Detects       1.24

Skewness Detects
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For additional insight the user may want to consult a statistician.

Suggested UCL to Use
95% Student's-t UCL       5.39

   95% BCA Bootstrap UCL       5.38
   90% Chebyshev(Mean, Sd) UCL       5.90    95% Chebyshev(Mean, Sd) UCL       6.46

 97.5% Chebyshev(Mean, Sd) UCL       7.24    99% Chebyshev(Mean, Sd) UCL       8.77

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
mmendations are based upon the results of the simulation studies summarized in Singh, Singh, and 

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

Nonparametric Distribution Free UCLs

   95% Chebyshev (MVUE) UCL       6.69  97.5% Chebyshev (MVUE) UCL       7.56
   99% Chebyshev (MVUE) UCL

   95% CLT UCL       5.35    95% Jackknife UCL       5.39
   95% Standard Bootstrap UCL       5.32    95% Bootstrap-t UCL       5.44

   95% Hall's Bootstrap UCL       5.39    95% Percentile Bootstrap UCL       5.34

Lognormal Statistics
Minimum of Logged Data       0.65 Mean of logged Data       1.46

      9.26

Assuming Lognormal Distribution
   95% H-UCL       5.70    90% Chebyshev (MVUE) UCL       6.07

Nonparametric Distribution Free UCL Statistics
Data appear to follow a Discernible Distribution at 5% Significance Level

Lilliefors Lognormal GOF Test

Lognormal GOF Test
Shapiro Wilk Test Statistic       0.95 Shapiro Wilk Lognormal GOF Test

5% Lilliefors Critical Value       0.20Data appear Lognormal at 5% Significance Level
Data appear Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.89Data appear Lognormal at 5% Significance Level
Lilliefors Test Statistic       0.13

Maximum of Logged Data       2.13 SD of logged Data       0.40

MLE Mean (bias corrected)       4.67 MLE Sd (bias corrected)       1.92
Approximate Chi Square Value (0.05)    179.8

Assuming Gamma Distribution
oximate Gamma UCL (use when n>=50))       5.52% Adjusted Gamma UCL (use when n<50)       5.61

Adjusted Level of Significance      0.035 Adjusted Chi Square Value    176.9

k hat (MLE)       7.03 k star (bias corrected MLE)       5.90

5% K-S Critical Value       0.20d data appear Gamma Distributed at 5% Significan
Detected data appear Gamma Distributed at 5% Significance Level

Theta hat (MLE)       0.66 Theta star (bias corrected MLE)       0.79
nu hat (MLE)    253.4 nu star (bias corrected)    212.5

Gamma GOF Test
A-D Test Statistic       0.28 Anderson-Darling Gamma GOF Test

   95% Student's-t UCL       5.39    95% Adjusted-CLT UCL (Chen-1995)       5.38

5% A-D Critical Value       0.74d data appear Gamma Distributed at 5% Significan
K-S Test Statistic       0.13 Kolmogrov-Smirnoff Gamma GOF Test

Gamma Statistics

Normal GOF Test
Shapiro Wilk Test Statistic       0.96 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.89 Data appear Normal at 5% Significance Level
Lilliefors Test Statistic       0.11 Lilliefors GOF Test

5% Lilliefors Critical Value       0.20 Data appear Normal at 5% Significance Level

   95% Modified-t UCL (Johnson-1978)       5.39

Data appear Normal at 5% Significance Level

Assuming Normal Distribution
   95% Normal UCL    95% UCLs (Adjusted for Skewness)

      1.74 Std. Error of Mean       0.41

Number of Missing Observations       0
Minimum       1.93 Mean

Coefficient of Variation       0.37 Skewness       0.29

Maximum       8.45 Median       4.38
SD

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
Recommendations are based upon data size, data distribution, and skewness.

mmendations are based upon the results of the simulation studies summarized in Singh, Maichle, and 
ations results will not cover all Real World data sets; for additional insight the user may want to cons

95% Adjusted Gamma KM-UCL       0.23

      4.67

Nickel

General Statistics
Total Number of Observations      18 Number of Distinct Observations      17



1495
1496
1497
1498
1499
1500
1501
1502
1503
1504
1505
1506
1507
1508
1509
1510
1511
1512
1513
1514
1515
1516
1517
1518
1519
1520
1521
1522
1523
1524
1525
1526
1527
1528
1529
1530
1531
1532
1533
1534
1535
1536
1537
1538
1539
1540
1541
1542
1543
1544
1545
1546
1547
1548
1549
1550
1551
1552
1553
1554
1555
1556
1557
1558
1559
1560
1561
1562
1563
1564
1565
1566
1567
1568
1569
1570
1571
1572
1573
1574
1575
1576
1577

A B C D E F G H I J K L

KM SD (logged)       0.81    95% Critical H Value (KM-Log)       2.37
KM Standard Error of Mean (logged)       0.20

DL/2 Statistics

% t UCL (assumes normality of ROS data)       4.36    95% Percentile Bootstrap UCL       4.29
   95% BCA Bootstrap UCL       4.63    95% Bootstrap t UCL       5.26

   95% H-UCL (Log ROS)       6.37

CLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distribute
KM Mean (logged)       0.74    95% H-UCL (KM -Log)       4.70

Lilliefors Test Statistic       0.19 Lilliefors GOF Test
5% Lilliefors Critical Value       0.25ected Data appear Lognormal at 5% Significance L

Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects
Mean in Original Scale       2.95 Mean in Log Scale       0.50

SD in Original Scale       3.45 SD in Log Scale       1.09

mma Approximate UCL (use when n>=50)       6.16% Gamma Adjusted UCL (use when n<50)       6.68

Adjusted Level of Significance (β)      0.035
Approximate Chi Square Value (12.72, α)

Lognormal GOF Test on Detected Observations Only
Shapiro Wilk Test Statistic       0.88 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.85ected Data appear Lognormal at 5% Significance L

SD       3.59 CV       1.30

      4.64

k hat (MLE)       0.38 k star (bias corrected MLE)       0.35
Theta hat (MLE)       7.27 Theta star (bias corrected MLE)       7.82

      5.70 Adjusted Chi Square Value (12.72, β)       5.26

nu hat (MLE)      13.67 nu star (bias corrected)      12.72
MLE Mean (bias corrected)       2.76 MLE Sd (bias corrected)

 Approximate KM-UCL (use when n>=50)       4.92mma Adjusted KM-UCL (use when n<50)       5.14

ma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM e
Minimum      0.01 Mean       2.76

Gamma ROS Statistics using Imputed  Non-Detects
GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1
For such situations, GROS method tends to yield inflated values of UCLs and BTVs

Maximum      12.1 Median       1.41

nu hat (MLE)      37.96 nu star (bias corrected)      29.8

Gamma Kaplan-Meier (KM) Statistics
k hat (KM)       0.93 nu hat (KM)      33.73

MLE Mean (bias corrected)       4.13 MLE Sd (bias corrected)       3.71

Approximate Chi Square Value (33.73, α)      21.45 Adjusted Chi Square Value (33.73, β)      20.51

K-S Test Statistic       0.22 Kolmogrov-Smirnoff GOF
5% K-S Critical Value       0.24d data appear Gamma Distributed at 5% Significan

Detected data follow Appr. Gamma Distribution at 5% Significance Level

Gamma Statistics on Detected Data Only
k hat (MLE)       1.58 k star (bias corrected MLE)       1.24

Theta hat (MLE)       2.61 Theta star (bias corrected MLE)       3.33

97.5% KM Chebyshev UCL       8.10 99% KM Chebyshev UCL      11.06

   95% KM (z) UCL       4.44    95% KM Bootstrap t UCL       5.38
90% KM Chebyshev UCL

Gamma GOF Tests on Detected Observations Only
A-D Test Statistic       0.75 Anderson-Darling GOF Test

5% A-D Critical Value       0.74ed Data Not Gamma Distributed at 5% Significanc

Lilliefors Test Statistic       0.24 Lilliefors GOF Test
5% Lilliefors Critical Value       0.25etected Data appear Normal at 5% Significance Le

      4.48

Detected Data appear Approximate Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs
Mean       3.13 Standard Error of Mean       0.79

      5.52 95% KM Chebyshev UCL       6.60

SD       3.23    95% KM (BCA) UCL       4.57
95% KM (t) UCL       4.51 95% KM (Percentile Bootstrap) UCL

Mean of Logged Detects       1.07 SD of Logged Detects       0.85

Median Detects       2.26 CV Detects       0.89
Skewness Detects

Normal GOF Test on Detects Only
Shapiro Wilk Test Statistic       0.79 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.85Detected Data Not Normal at 5% Significance Leve

Number of Distinct Detects      12 Number of Distinct Non-Detects       5

      3.71

Minimum Detect       1.1 Minimum Non-Detect       1.05
Maximum Detect      12.1 Maximum Non-Detect       2.22

      1.20 Kurtosis Detects       0.25

Variance Detects      13.79 Percent Non-Detects      33.33
Mean Detects       4.13 SD Detects

Nitrate

General Statistics
Total Number of Observations      18 Number of Distinct Observations      17

Number of Detects      12 Number of Non-Detects       6
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Lognormal GOF Test on Detected Observations Only
Shapiro Wilk Test Statistic       0.89 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.76ected Data appear Lognormal at 5% Significance L

     44.41 Adjusted Chi Square Value (61.44, β)      43.02

nu hat (MLE)      72.13 nu star (bias corrected)      61.44
MLE Mean (bias corrected)     0.007 MLE Sd (bias corrected)

mma Approximate UCL (use when n>=50)      0.010% Gamma Adjusted UCL (use when n<50)      0.010

Adjusted Level of Significance (β)      0.035
Approximate Chi Square Value (61.44, α)

Maximum      0.01 Median      0.01
SD     0.003 CV       0.50

    0.005

k hat (MLE)       2.00 k star (bias corrected MLE)       1.70
Theta hat (MLE)     0.003 Theta star (bias corrected MLE)     0.004

pproximate Chi Square Value (246.31, α)    211 Adjusted Chi Square Value (246.31, β)    207.8
 Approximate KM-UCL (use when n>=50)     0.001mma Adjusted KM-UCL (use when n<50)     0.001

ma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM e
Minimum 9.5300E Mean     0.007

Gamma ROS Statistics using Imputed  Non-Detects
GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1
For such situations, GROS method tends to yield inflated values of UCLs and BTVs

Theta hat (MLE) 2.7712E Theta star (bias corrected MLE) 6.5474E
nu hat (MLE)      57.32 nu star (bias corrected)      24.26

Gamma Kaplan-Meier (KM) Statistics
k hat (KM)       6.84 nu hat (KM)    246.3

MLE Mean (bias corrected)     0.001 MLE Sd (bias corrected)     0.001

Gamma GOF Tests on Detected Observations Only
A-D Test Statistic       0.42 Anderson-Darling GOF Test

5% A-D Critical Value       0.68d data appear Gamma Distributed at 5% Significan
K-S Test Statistic       0.29 Kolmogrov-Smirnoff GOF

5% K-S Critical Value       0.35d data appear Gamma Distributed at 5% Significan
Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only
k hat (MLE)       5.73 k star (bias corrected MLE)       2.42

    0.002 95% KM Chebyshev UCL     0.002

SD 5.2511E    95% KM (BCA) UCL     0.001
95% KM (t) UCL     0.001 95% KM (Percentile Bootstrap) UCL

97.5% KM Chebyshev UCL     0.002 99% KM Chebyshev UCL     0.003

   95% KM (z) UCL     0.001    95% KM Bootstrap t UCL     0.002
90% KM Chebyshev UCL

Normal GOF Test on Detects Only
Shapiro Wilk Test Statistic       0.84 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.76etected Data appear Normal at 5% Significance Le
Lilliefors Test Statistic       0.29 Lilliefors GOF Test

5% Lilliefors Critical Value       0.39etected Data appear Normal at 5% Significance Le

    0.001

Detected Data appear Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs
Mean     0.001 Standard Error of Mean 2.2356E

      1.26 Kurtosis Detects       0.6

Variance Detects 6.3056E Percent Non-Detects      72.22
Mean Detects     0.001 SD Detects

Mean of Logged Detects     -6.535 SD of Logged Detects       0.46

Median Detects     0.001 CV Detects       0.5
Skewness Detects

Perchlorate

General Statistics
Total Number of Observations      18 Number of Distinct Observations      17

Number of Detects       5 Number of Non-Detects      13
Number of Distinct Detects       5 Number of Distinct Non-Detects      12

7.9408E

Minimum Detect 9.5300E Minimum Non-Detect     0.002
Maximum Detect     0.002 Maximum Non-Detect     0.003

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics
Detected Data appear Approximate Normal Distributed at 5% Significance Level

SD in Original Scale       3.42 SD in Log Scale       1.01
   95% t UCL (Assumes normality)

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
Recommendations are based upon data size, data distribution, and skewness.

mmendations are based upon the results of the simulation studies summarized in Singh, Maichle, and 
ations results will not cover all Real World data sets; for additional insight the user may want to cons

Suggested UCL to Use
95% KM (t) UCL       4.51 95% KM (Percentile Bootstrap) UCL       4.48

      0.57

      4.39    95% H-Stat UCL       5.69

DL/2 Normal DL/2 Log-Transformed
Mean in Original Scale       2.98 Mean in Log Scale
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Approximate Chi Square Value (24.41, α)      14.16 Adjusted Chi Square Value (24.41, β)      13.41
 Approximate KM-UCL (use when n>=50)       0.10mma Adjusted KM-UCL (use when n<50)       0.10

Gamma ROS Statistics using Imputed  Non-Detects
GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

Theta hat (MLE)      0.063 Theta star (bias corrected MLE)      0.093
nu hat (MLE)      25.3 nu star (bias corrected)      17.15

Gamma Kaplan-Meier (KM) Statistics
k hat (KM)       0.67 nu hat (KM)      24.41

MLE Mean (bias corrected)       0.1 MLE Sd (bias corrected)      0.096

Gamma GOF Tests on Detected Observations Only
A-D Test Statistic       0.73 Anderson-Darling GOF Test

5% A-D Critical Value       0.72ed Data Not Gamma Distributed at 5% Significanc
K-S Test Statistic       0.31 Kolmogrov-Smirnoff GOF

5% K-S Critical Value       0.29ed Data Not Gamma Distributed at 5% Significanc
Detected Data Not Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only
k hat (MLE)       1.58 k star (bias corrected MLE)       1.07

      0.11 95% KM Chebyshev UCL       0.13

SD      0.070    95% KM (BCA) UCL      0.099
95% KM (t) UCL      0.089 95% KM (Percentile Bootstrap) UCL

97.5% KM Chebyshev UCL       0.17 99% KM Chebyshev UCL       0.23

   95% KM (z) UCL      0.087    95% KM Bootstrap t UCL       0.17
90% KM Chebyshev UCL

Normal GOF Test on Detects Only
Shapiro Wilk Test Statistic       0.72 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.81Detected Data Not Normal at 5% Significance Leve
Lilliefors Test Statistic       0.37 Lilliefors GOF Test

5% Lilliefors Critical Value       0.31Detected Data Not Normal at 5% Significance Leve

     0.090

Detected Data Not Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs
Mean      0.058 Standard Error of Mean      0.017

      1.40 Kurtosis Detects       0.27

Variance Detects     0.009 Percent Non-Detects      55.56
Mean Detects       0.1 SD Detects

Mean of Logged Detects     -2.65 SD of Logged Detects       0.85

Median Detects      0.057 CV Detects       0.96
Skewness Detects

Pyrene

General Statistics
Total Number of Observations      18 Number of Distinct Observations      18

Number of Detects       8 Number of Non-Detects      10
Number of Distinct Detects       8 Number of Distinct Non-Detects      10

     0.096

Minimum Detect      0.023 Minimum Non-Detect      0.034
Maximum Detect       0.27 Maximum Non-Detect      0.055

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics
Detected Data appear Normal Distributed at 5% Significance Level

SD in Original Scale 4.5128E SD in Log Scale       0.26
   95% t UCL (Assumes normality)

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
Recommendations are based upon data size, data distribution, and skewness.

mmendations are based upon the results of the simulation studies summarized in Singh, Maichle, and 
ations results will not cover all Real World data sets; for additional insight the user may want to cons

Suggested UCL to Use
95% KM (t) UCL     0.001 95% KM (Percentile Bootstrap) UCL     0.001

CLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distribute
KM Mean (logged)     -6.65    95% H-UCL (KM -Log)     0.001

    -6.675

KM SD (logged)       0.32    95% Critical H Value (KM-Log)       1.87
KM Standard Error of Mean (logged)       0.15

    0.001    95% H-Stat UCL     0.001

DL/2 Statistics
DL/2 Normal DL/2 Log-Transformed
Mean in Original Scale     0.001 Mean in Log Scale

SD in Original Scale 4.2306E SD in Log Scale       0.24
% t UCL (assumes normality of ROS data)     0.001    95% Percentile Bootstrap UCL     0.001

   95% BCA Bootstrap UCL     0.001    95% Bootstrap t UCL     0.001
   95% H-UCL (Log ROS)     0.001

Lilliefors Test Statistic       0.26 Lilliefors GOF Test
5% Lilliefors Critical Value       0.39ected Data appear Lognormal at 5% Significance L

Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects
Mean in Original Scale     0.001 Mean in Log Scale     -6.647
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Data Not Gamma Distributed at 5% Significance Level

Gamma Statistics
k hat (MLE)       2.96 k star (bias corrected MLE)       2.50

Assuming Normal Distribution
   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL       1.86

Gamma GOF Test
A-D Test Statistic       1.35 Anderson-Darling Gamma GOF Test

5% A-D Critical Value       0.74ata Not Gamma Distributed at 5% Significance Lev
K-S Test Statistic       0.22 Kolmogrov-Smirnoff Gamma GOF Test

5% K-S Critical Value       0.20ata Not Gamma Distributed at 5% Significance Lev

5% Shapiro Wilk Critical Value       0.89 Data Not Normal at 5% Significance Level
Lilliefors Test Statistic       0.28 Lilliefors GOF Test

   95% Adjusted-CLT UCL (Chen-1995)       2.02

5% Lilliefors Critical Value       0.20 Data Not Normal at 5% Significance Level
Data Not Normal at 5% Significance Level

   95% Modified-t UCL (Johnson-1978)       1.89

      0.80 Skewness       2.81

Minimum       0.66 Mean       1.40
Maximum       5.29 Median

Normal GOF Test
Shapiro Wilk Test Statistic       0.63 Shapiro Wilk GOF Test

SD       1.12 Std. Error of Mean       0.26
Coefficient of Variation

Uranium-234

General Statistics

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
Recommendations are based upon data size, data distribution, and skewness.

mmendations are based upon the results of the simulation studies summarized in Singh, Maichle, and 
ations results will not cover all Real World data sets; for additional insight the user may want to cons

      0.94

Total Number of Observations      18 Number of Distinct Observations      18
Number of Missing Observations       0

Mean in Original Scale      0.055 Mean in Log Scale     -3.35
SD in Original Scale      0.074 SD in Log Scale       0.85

   95% t UCL (Assumes normality)      0.086    95% H-Stat UCL      0.083

Suggested UCL to Use
95% KM (t) UCL      0.089 95% KM (% Bootstrap) UCL      0.090

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics
Detected Data appear Lognormal Distributed at 5% Significance Level

CLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distribute
KM Mean (logged)     -3.235    95% H-UCL (KM -Log)      0.079

KM SD (logged)       0.75    95% Critical H Value (KM-Log)       2.30
KM Standard Error of Mean (logged)       0.19

DL/2 Statistics
DL/2 Normal DL/2 Log-Transformed

SD in Original Scale      0.074 SD in Log Scale       0.89
% t UCL (assumes normality of ROS data)      0.085    95% Percentile Bootstrap UCL      0.083

   95% BCA Bootstrap UCL      0.096    95% Bootstrap t UCL       0.16
   95% H-UCL (Log ROS)      0.084

Lognormal GOF Test on Detected Observations Only
Shapiro Wilk Test Statistic       0.89 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.81ected Data appear Lognormal at 5% Significance L
Lilliefors Test Statistic       0.25 Lilliefors GOF Test

5% Lilliefors Critical Value       0.31ected Data appear Lognormal at 5% Significance L
Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects
Mean in Original Scale      0.054 Mean in Log Scale     -3.412

     14.88 Adjusted Chi Square Value (25.35, β)      14.11

nu hat (MLE)      28.81 nu star (bias corrected)      25.35
MLE Mean (bias corrected)      0.050 MLE Sd (bias corrected)

mma Approximate UCL (use when n>=50)      0.085% Gamma Adjusted UCL (use when n<50)      0.089

Adjusted Level of Significance (β)      0.035
Approximate Chi Square Value (25.35, α)

Maximum       0.27 Median      0.01
SD      0.077 CV       1.54

     0.059

k hat (MLE)       0.8 k star (bias corrected MLE)       0.70
Theta hat (MLE)      0.062 Theta star (bias corrected MLE)      0.071

ma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM e
Minimum      0.01 Mean      0.050

GROS may not be used when kstar of detected data is small such as < 0.1
For such situations, GROS method tends to yield inflated values of UCLs and BTVs
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nu hat (MLE)      88.12 nu star (bias corrected)      74.76
MLE Mean (bias corrected)       1.52 MLE Sd (bias corrected)       1.05

Approximate Chi Square Value (0.05)      55.85

Assuming Gamma Distribution

Adjusted Level of Significance      0.035 Adjusted Chi Square Value      54.28

K-S Test Statistic       0.22 Kolmogrov-Smirnoff Gamma GOF Test
5% K-S Critical Value       0.20ata Not Gamma Distributed at 5% Significance Lev

Data Not Gamma Distributed at 5% Significance Level

Gamma Statistics
k hat (MLE)       2.44 k star (bias corrected MLE)       2.07

Theta hat (MLE)       0.62 Theta star (bias corrected MLE)       0.73

   95% Modified-t UCL (Johnson-1978)       2.08

Assuming Normal Distribution
   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL       2.05

Gamma GOF Test
A-D Test Statistic       1.31 Anderson-Darling Gamma GOF Test

5% A-D Critical Value       0.75ata Not Gamma Distributed at 5% Significance Lev

Normal GOF Test
Shapiro Wilk Test Statistic       0.67 Shapiro Wilk GOF Test

SD       1.30 Std. Error of Mean       0.30
Coefficient of Variation

5% Shapiro Wilk Critical Value       0.89 Data Not Normal at 5% Significance Level
Lilliefors Test Statistic       0.28 Lilliefors GOF Test

   95% Adjusted-CLT UCL (Chen-1995)       2.21

5% Lilliefors Critical Value       0.20 Data Not Normal at 5% Significance Level
Data Not Normal at 5% Significance Level

      1.02

Total Number of Observations      18 Number of Distinct Observations      18
Number of Missing Observations       0

      0.85 Skewness       2.41

Minimum       0.63 Mean       1.52
Maximum       5.72 Median

 97.5% Chebyshev(Mean, Sd) UCL       3.06    99% Chebyshev(Mean, Sd) UCL       4.04

Suggested UCL to Use
95% Chebyshev (Mean, Sd) UCL       2.56

Uranium-238

General Statistics

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
mmendations are based upon the results of the simulation studies summarized in Singh, Singh, and 

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.
For additional insight the user may want to consult a statistician.

   95% CLT UCL       1.84    95% Jackknife UCL       1.86
   95% Standard Bootstrap UCL       1.84    95% Bootstrap-t UCL       2.53

   95% Hall's Bootstrap UCL       3.79    95% Percentile Bootstrap UCL       1.85
   95% BCA Bootstrap UCL       2.03

   90% Chebyshev(Mean, Sd) UCL       2.20    95% Chebyshev(Mean, Sd) UCL       2.56

      3.15

Assuming Lognormal Distribution
   95% H-UCL       1.79    90% Chebyshev (MVUE) UCL       1.89

Nonparametric Distribution Free UCL Statistics
Data do not follow a Discernible Distribution (0.05)

Nonparametric Distribution Free UCLs

   95% Chebyshev (MVUE) UCL       2.14  97.5% Chebyshev (MVUE) UCL       2.48
   99% Chebyshev (MVUE) UCL

5% Lilliefors Critical Value       0.20 Data Not Lognormal at 5% Significance Level
Data Not Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.89 Data Not Lognormal at 5% Significance Level
Lilliefors Test Statistic       0.20

Maximum of Logged Data       1.66 SD of logged Data       0.54

Lognormal Statistics
Minimum of Logged Data     -0.414 Mean of logged Data       0.16

Approximate Chi Square Value (0.05)      69.27

Assuming Gamma Distribution
oximate Gamma UCL (use when n>=50))       1.82% Adjusted Gamma UCL (use when n<50)       1.87

Adjusted Level of Significance      0.035 Adjusted Chi Square Value      67.52

Lilliefors Lognormal GOF Test

Lognormal GOF Test
Shapiro Wilk Test Statistic       0.85 Shapiro Wilk Lognormal GOF Test

Theta hat (MLE)       0.47 Theta star (bias corrected MLE)       0.56
nu hat (MLE)    106.6 nu star (bias corrected)      90.17

MLE Mean (bias corrected)       1.40 MLE Sd (bias corrected)       0.88
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5% Lilliefors Critical Value       0.20Data appear Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.89Data appear Lognormal at 5% Significance Level
Lilliefors Test Statistic       0.14

Approximate Chi Square Value (0.05)      73.43

Assuming Gamma Distribution
oximate Gamma UCL (use when n>=50))      15.48% Adjusted Gamma UCL (use when n<50)      15.88

Adjusted Level of Significance      0.035 Adjusted Chi Square Value      71.61

Lilliefors Lognormal GOF Test

Lognormal GOF Test
Shapiro Wilk Test Statistic       0.92 Shapiro Wilk Lognormal GOF Test

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics
k hat (MLE)       3.11 k star (bias corrected MLE)       2.63

Theta hat (MLE)       3.84 Theta star (bias corrected MLE)       4.54
nu hat (MLE)    112.3 nu star (bias corrected)      94.89

MLE Mean (bias corrected)      11.98 MLE Sd (bias corrected)       7.38

Assuming Normal Distribution
   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL      14.72

Gamma GOF Test
A-D Test Statistic       0.37 Anderson-Darling Gamma GOF Test

5% A-D Critical Value       0.74d data appear Gamma Distributed at 5% Significan
K-S Test Statistic       0.14 Kolmogrov-Smirnoff Gamma GOF Test

5% K-S Critical Value       0.20d data appear Gamma Distributed at 5% Significan

5% Shapiro Wilk Critical Value       0.89 Data appear Normal at 5% Significance Level
Lilliefors Test Statistic       0.15 Lilliefors GOF Test

   95% Adjusted-CLT UCL (Chen-1995)      14.76

5% Lilliefors Critical Value       0.20 Data appear Normal at 5% Significance Level
Data appear Normal at 5% Significance Level

   95% Modified-t UCL (Johnson-1978)      14.75

      0.55 Skewness       0.47

Minimum       3.77 Mean      11.98
Maximum      25 Median

Normal GOF Test
Shapiro Wilk Test Statistic       0.93 Shapiro Wilk GOF Test

SD       6.69 Std. Error of Mean       1.57
Coefficient of Variation

Vanadium

General Statistics

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
mmendations are based upon the results of the simulation studies summarized in Singh, Singh, and 

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.
For additional insight the user may want to consult a statistician.

     10.08

Total Number of Observations      18 Number of Distinct Observations      18
Number of Missing Observations       0

   95% BCA Bootstrap UCL       2.20
   90% Chebyshev(Mean, Sd) UCL       2.44    95% Chebyshev(Mean, Sd) UCL       2.86

 97.5% Chebyshev(Mean, Sd) UCL       3.44    99% Chebyshev(Mean, Sd) UCL       4.58

Suggested UCL to Use
95% Chebyshev (Mean, Sd) UCL       2.86

Nonparametric Distribution Free UCLs

   95% Chebyshev (MVUE) UCL       2.42  97.5% Chebyshev (MVUE) UCL       2.84
   99% Chebyshev (MVUE) UCL

   95% CLT UCL       2.03    95% Jackknife UCL       2.05
   95% Standard Bootstrap UCL       2.02    95% Bootstrap-t UCL       2.66

   95% Hall's Bootstrap UCL       3.82    95% Percentile Bootstrap UCL       2.05

Lognormal Statistics
Minimum of Logged Data     -0.457 Mean of logged Data       0.20

      3.66

Assuming Lognormal Distribution
   95% H-UCL       2.03    90% Chebyshev (MVUE) UCL       2.12

Nonparametric Distribution Free UCL Statistics
Data appear to follow a Discernible Distribution at 5% Significance Level

Lilliefors Lognormal GOF Test

Lognormal GOF Test
Shapiro Wilk Test Statistic       0.86 Shapiro Wilk Lognormal GOF Test

5% Lilliefors Critical Value       0.20Data appear Lognormal at 5% Significance Level
Data appear Approximate Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.89 Data Not Lognormal at 5% Significance Level
Lilliefors Test Statistic       0.18

Maximum of Logged Data       1.74 SD of logged Data       0.61

oximate Gamma UCL (use when n>=50))       2.04% Adjusted Gamma UCL (use when n<50)       2.1
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Lognormal Statistics
Minimum of Logged Data       2.90 Mean of logged Data       3.53

Assuming Lognormal Distribution

Lilliefors Lognormal GOF Test

Lognormal GOF Test
Shapiro Wilk Test Statistic       0.74 Shapiro Wilk Lognormal GOF Test

5% Lilliefors Critical Value       0.20Data appear Lognormal at 5% Significance Level
Data appear Approximate Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.89 Data Not Lognormal at 5% Significance Level
Lilliefors Test Statistic       0.19

Maximum of Logged Data       5.72 SD of logged Data       0.63

nu hat (MLE)      61.69 nu star (bias corrected)      52.75
MLE Mean (bias corrected)      47 MLE Sd (bias corrected)      38.83

Approximate Chi Square Value (0.05)      37.06

Assuming Gamma Distribution
oximate Gamma UCL (use when n>=50))      66.89% Adjusted Gamma UCL (use when n<50)      69.24

Adjusted Level of Significance      0.035 Adjusted Chi Square Value      35.8

K-S Test Statistic       0.27 Kolmogrov-Smirnoff Gamma GOF Test
5% K-S Critical Value       0.20ata Not Gamma Distributed at 5% Significance Lev

Data Not Gamma Distributed at 5% Significance Level

Gamma Statistics
k hat (MLE)       1.71 k star (bias corrected MLE)       1.46

Theta hat (MLE)      27.43 Theta star (bias corrected MLE)      32.08

   95% Modified-t UCL (Johnson-1978)      76.44

Assuming Normal Distribution
   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL      73.97

Gamma GOF Test
A-D Test Statistic       2.39 Anderson-Darling Gamma GOF Test

5% A-D Critical Value       0.75ata Not Gamma Distributed at 5% Significance Lev

Normal GOF Test
Shapiro Wilk Test Statistic       0.39 Shapiro Wilk GOF Test

SD      65.77 Std. Error of Mean      15.5
Coefficient of Variation

5% Shapiro Wilk Critical Value       0.89 Data Not Normal at 5% Significance Level
Lilliefors Test Statistic       0.38 Lilliefors GOF Test

   95% Adjusted-CLT UCL (Chen-1995)      88.34

5% Lilliefors Critical Value       0.20 Data Not Normal at 5% Significance Level
Data Not Normal at 5% Significance Level

     31.05

Total Number of Observations      18 Number of Distinct Observations      17
Number of Missing Observations       0

      1.39 Skewness       4.05

Minimum      18.2 Mean      47
Maximum    307 Median

 97.5% Chebyshev(Mean, Sd) UCL      21.83    99% Chebyshev(Mean, Sd) UCL      27.67

Suggested UCL to Use
95% Student's-t UCL      14.72

Zinc

General Statistics

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
mmendations are based upon the results of the simulation studies summarized in Singh, Singh, and 

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.
For additional insight the user may want to consult a statistician.

   95% CLT UCL      14.57    95% Jackknife UCL      14.72
   95% Standard Bootstrap UCL      14.47    95% Bootstrap-t UCL      14.89

   95% Hall's Bootstrap UCL      14.74    95% Percentile Bootstrap UCL      14.5
   95% BCA Bootstrap UCL      14.62

   90% Chebyshev(Mean, Sd) UCL      16.71    95% Chebyshev(Mean, Sd) UCL      18.85

     30.9

Assuming Lognormal Distribution
   95% H-UCL      17.06    90% Chebyshev (MVUE) UCL      17.81

Nonparametric Distribution Free UCL Statistics
Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

   95% Chebyshev (MVUE) UCL      20.37  97.5% Chebyshev (MVUE) UCL      23.92
   99% Chebyshev (MVUE) UCL

Data appear Lognormal at 5% Significance Level

Maximum of Logged Data       3.21 SD of logged Data       0.62

Lognormal Statistics
Minimum of Logged Data       1.32 Mean of logged Data       2.31
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tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
mmendations are based upon the results of the simulation studies summarized in Singh, Singh, and 

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.
For additional insight the user may want to consult a statistician.

   95% BCA Bootstrap UCL      93.78
   90% Chebyshev(Mean, Sd) UCL      93.51    95% Chebyshev(Mean, Sd) UCL    114.6

 97.5% Chebyshev(Mean, Sd) UCL    143.8    99% Chebyshev(Mean, Sd) UCL    201.3

Suggested UCL to Use
95% Chebyshev (Mean, Sd) UCL    114.6

Nonparametric Distribution Free UCLs

   95% Chebyshev (MVUE) UCL      69.91  97.5% Chebyshev (MVUE) UCL      82.27
   99% Chebyshev (MVUE) UCL

   95% CLT UCL      72.5    95% Jackknife UCL      73.97
   95% Standard Bootstrap UCL      71.39    95% Bootstrap-t UCL    174.9

   95% Hall's Bootstrap UCL    174.4    95% Percentile Bootstrap UCL      77.37

   106.6

   95% H-UCL      58.59    90% Chebyshev (MVUE) UCL      61

Nonparametric Distribution Free UCL Statistics
Data appear to follow a Discernible Distribution at 5% Significance Level
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From File   ProUCLinput_11-011(b)_0-1.xls
Full Precision   OFF

Confidence Coefficient   95%

UCL Statistics for Data Sets with Non-Detects

User Selected Options
e/Time of Computation   2/5/2015 10:43:32 AM

Number of Missing Observations       0
Minimum      26 Mean      70.51

General Statistics
Total Number of Observations       8 Number of Distinct Observations       8

 f Bootstrap Operations   2000

Barium

Note: Sample size is small (e.g., <10), if data are collected using ISM approach, you should use
guidance provided in ITRC Tech Reg Guide on ISM (ITRC, 2012) to compute statistics of interest.

For example, you may want to use Chebyshev UCL to estimate EPC (ITRC, 2012).
Chebyshev UCL can be computed using the Nonparametric and All UCL Options of ProUCL 5.0

Coefficient of Variation       0.61 Skewness       1.32

Maximum    159 Median      60.35
SD      43.25 Std. Error of Mean      15.29

Data appear Normal at 5% Significance Level

Assuming Normal Distribution
   95% Normal UCL    95% UCLs (Adjusted for Skewness)

Lilliefors Test Statistic       0.26 Lilliefors GOF Test
5% Lilliefors Critical Value       0.31 Data appear Normal at 5% Significance Level

Normal GOF Test
Shapiro Wilk Test Statistic       0.87 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.81 Data appear Normal at 5% Significance Level

5% A-D Critical Value       0.72d data appear Gamma Distributed at 5% Significan
K-S Test Statistic       0.18 Kolmogrov-Smirnoff Gamma GOF Test

Gamma GOF Test
A-D Test Statistic       0.31 Anderson-Darling Gamma GOF Test

   95% Student's-t UCL      99.49    95% Adjusted-CLT UCL (Chen-1995)    103.3
   95% Modified-t UCL (Johnson-1978)    100.7

Theta hat (MLE)      20.95 Theta star (bias corrected MLE)      32.25
nu hat (MLE)      53.85 nu star (bias corrected)      34.99

Gamma Statistics
k hat (MLE)       3.36 k star (bias corrected MLE)       2.18

5% K-S Critical Value       0.29d data appear Gamma Distributed at 5% Significan
Detected data appear Gamma Distributed at 5% Significance Level

Assuming Gamma Distribution
oximate Gamma UCL (use when n>=50))    109.9% Adjusted Gamma UCL (use when n<50)    123.6

Adjusted Level of Significance      0.019 Adjusted Chi Square Value      19.95

MLE Mean (bias corrected)      70.51 MLE Sd (bias corrected)      47.68
Approximate Chi Square Value (0.05)      22.45

Lognormal Statistics
Minimum of Logged Data       3.25 Mean of logged Data       4.1

5% Lilliefors Critical Value       0.31Data appear Lognormal at 5% Significance Level
Data appear Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.81Data appear Lognormal at 5% Significance Level
Lilliefors Test Statistic       0.20 Lilliefors Lognormal GOF Test

Lognormal GOF Test
Shapiro Wilk Test Statistic       0.94 Shapiro Wilk Lognormal GOF Test

   95% Chebyshev (MVUE) UCL    136.4  97.5% Chebyshev (MVUE) UCL    165
   99% Chebyshev (MVUE) UCL    221

Assuming Lognormal Distribution
   95% H-UCL    128.3    90% Chebyshev (MVUE) UCL    115.8

Maximum of Logged Data       5.06 SD of logged Data       0.6

   95% Hall's Bootstrap UCL    264.9    95% Percentile Bootstrap UCL      95.08
   95% BCA Bootstrap UCL    101.5

   95% CLT UCL      95.67    95% Jackknife UCL      99.49
   95% Standard Bootstrap UCL      94.28    95% Bootstrap-t UCL    122.2

Nonparametric Distribution Free UCL Statistics
Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

Suggested UCL to Use

   90% Chebyshev(Mean, Sd) UCL    116.4    95% Chebyshev(Mean, Sd) UCL    137.2
 97.5% Chebyshev(Mean, Sd) UCL    166    99% Chebyshev(Mean, Sd) UCL    222.7
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Chromium

General Statistics

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
mmendations are based upon the results of the simulation studies summarized in Singh, Singh, and 

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.
For additional insight the user may want to consult a statistician.

95% Student's-t UCL      99.49

SD       3.38 Std. Error of Mean       1.19
Coefficient of Variation       0.58 Skewness       2.03

Minimum       3.05 Mean       5.80
Maximum      13.5 Median       4.78

Total Number of Observations       8 Number of Distinct Observations       8
Number of Missing Observations       0

5% Lilliefors Critical Value       0.31 Data appear Normal at 5% Significance Level
Data appear Approximate Normal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.81 Data Not Normal at 5% Significance Level
Lilliefors Test Statistic       0.28 Lilliefors GOF Test

Normal GOF Test
Shapiro Wilk Test Statistic       0.77 Shapiro Wilk GOF Test

Note: Sample size is small (e.g., <10), if data are collected using ISM approach, you should use
guidance provided in ITRC Tech Reg Guide on ISM (ITRC, 2012) to compute statistics of interest.

For example, you may want to use Chebyshev UCL to estimate EPC (ITRC, 2012).
Chebyshev UCL can be computed using the Nonparametric and All UCL Options of ProUCL 5.0

Gamma GOF Test
A-D Test Statistic       0.47 Anderson-Darling Gamma GOF Test

5% A-D Critical Value       0.71d data appear Gamma Distributed at 5% Significan

   95% Modified-t UCL (Johnson-1978)       8.21

Assuming Normal Distribution
   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL       8.07    95% Adjusted-CLT UCL (Chen-1995)       8.69

Theta hat (MLE)       1.26 Theta star (bias corrected MLE)       1.96
nu hat (MLE)      73.7 nu star (bias corrected)      47.39

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics
k hat (MLE)       4.60 k star (bias corrected MLE)       2.96

K-S Test Statistic       0.22 Kolmogrov-Smirnoff Gamma GOF Test
5% K-S Critical Value       0.29d data appear Gamma Distributed at 5% Significan

Assuming Gamma Distribution
oximate Gamma UCL (use when n>=50))       8.44% Adjusted Gamma UCL (use when n<50)       9.32

Adjusted Level of Significance      0.019 Adjusted Chi Square Value      29.52

MLE Mean (bias corrected)       5.80 MLE Sd (bias corrected)       3.37
Approximate Chi Square Value (0.05)      32.59

Lognormal Statistics
Minimum of Logged Data       1.11 Mean of logged Data       1.64

5% Lilliefors Critical Value       0.31Data appear Lognormal at 5% Significance Level
Data appear Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.81Data appear Lognormal at 5% Significance Level
Lilliefors Test Statistic       0.19 Lilliefors Lognormal GOF Test

Lognormal GOF Test
Shapiro Wilk Test Statistic       0.91 Shapiro Wilk Lognormal GOF Test

   95% Chebyshev (MVUE) UCL       9.96  97.5% Chebyshev (MVUE) UCL      11.8
   99% Chebyshev (MVUE) UCL      15.4

Assuming Lognormal Distribution
   95% H-UCL       8.81    90% Chebyshev (MVUE) UCL       8.64

Maximum of Logged Data       2.60 SD of logged Data       0.47

   95% Hall's Bootstrap UCL      17.24    95% Percentile Bootstrap UCL       7.97
   95% BCA Bootstrap UCL       8.51

   95% CLT UCL       7.77    95% Jackknife UCL       8.07
   95% Standard Bootstrap UCL       7.62    95% Bootstrap-t UCL      11.49

Nonparametric Distribution Free UCL Statistics
Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

Suggested UCL to Use
95% Student's-t UCL       8.07

   90% Chebyshev(Mean, Sd) UCL       9.39    95% Chebyshev(Mean, Sd) UCL      11.02
 97.5% Chebyshev(Mean, Sd) UCL      13.28    99% Chebyshev(Mean, Sd) UCL      17.72
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Cobalt

General Statistics

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
mmendations are based upon the results of the simulation studies summarized in Singh, Singh, and 

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.
For additional insight the user may want to consult a statistician.

SD       5.68 Std. Error of Mean       2.00
Coefficient of Variation       1.02 Skewness       1.36

Minimum       1.1 Mean       5.55
Maximum      16.2 Median       2.96

Total Number of Observations       8 Number of Distinct Observations       8
Number of Missing Observations       0

5% Lilliefors Critical Value       0.31 Data appear Normal at 5% Significance Level
Data appear Approximate Normal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.81 Data Not Normal at 5% Significance Level
Lilliefors Test Statistic       0.28 Lilliefors GOF Test

Normal GOF Test
Shapiro Wilk Test Statistic       0.77 Shapiro Wilk GOF Test

Note: Sample size is small (e.g., <10), if data are collected using ISM approach, you should use
guidance provided in ITRC Tech Reg Guide on ISM (ITRC, 2012) to compute statistics of interest.

For example, you may want to use Chebyshev UCL to estimate EPC (ITRC, 2012).
Chebyshev UCL can be computed using the Nonparametric and All UCL Options of ProUCL 5.0

Gamma GOF Test
A-D Test Statistic       0.49 Anderson-Darling Gamma GOF Test

5% A-D Critical Value       0.73d data appear Gamma Distributed at 5% Significan

   95% Modified-t UCL (Johnson-1978)       9.52

Assuming Normal Distribution
   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL       9.36    95% Adjusted-CLT UCL (Chen-1995)       9.89

Theta hat (MLE)       4.23 Theta star (bias corrected MLE)       6.14
nu hat (MLE)      21.02 nu star (bias corrected)      14.47

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics
k hat (MLE)       1.31 k star (bias corrected MLE)       0.90

K-S Test Statistic       0.21 Kolmogrov-Smirnoff Gamma GOF Test
5% K-S Critical Value       0.3d data appear Gamma Distributed at 5% Significan

Assuming Gamma Distribution
oximate Gamma UCL (use when n>=50))      11.66% Adjusted Gamma UCL (use when n<50)      14.29

Adjusted Level of Significance      0.019 Adjusted Chi Square Value       5.62

MLE Mean (bias corrected)       5.55 MLE Sd (bias corrected)       5.84
Approximate Chi Square Value (0.05)       6.89

Lognormal Statistics
Minimum of Logged Data      0.095 Mean of logged Data       1.28

5% Lilliefors Critical Value       0.31Data appear Lognormal at 5% Significance Level
Data appear Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.81Data appear Lognormal at 5% Significance Level
Lilliefors Test Statistic       0.17 Lilliefors Lognormal GOF Test

Lognormal GOF Test
Shapiro Wilk Test Statistic       0.92 Shapiro Wilk Lognormal GOF Test

   95% Chebyshev (MVUE) UCL      13.57  97.5% Chebyshev (MVUE) UCL      17.11
   99% Chebyshev (MVUE) UCL      24.08

Assuming Lognormal Distribution
   95% H-UCL      19.76    90% Chebyshev (MVUE) UCL      11.01

Maximum of Logged Data       2.78 SD of logged Data       0.96

   95% Hall's Bootstrap UCL      28.14    95% Percentile Bootstrap UCL       8.81
   95% BCA Bootstrap UCL       9.49

   95% CLT UCL       8.86    95% Jackknife UCL       9.36
   95% Standard Bootstrap UCL       8.66    95% Bootstrap-t UCL      17.93

Nonparametric Distribution Free UCL Statistics
Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
mmendations are based upon the results of the simulation studies summarized in Singh, Singh, and 

Suggested UCL to Use
95% Student's-t UCL       9.36

   90% Chebyshev(Mean, Sd) UCL      11.58    95% Chebyshev(Mean, Sd) UCL      14.31
 97.5% Chebyshev(Mean, Sd) UCL      18.1    99% Chebyshev(Mean, Sd) UCL      25.54
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Copper

General Statistics

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.
For additional insight the user may want to consult a statistician.

SD      27.58 Std. Error of Mean       9.75
Coefficient of Variation       1.24 Skewness       1.49

Minimum       2.52 Mean      22.09
Maximum      74.4 Median       9.82

Total Number of Observations       8 Number of Distinct Observations       8
Number of Missing Observations       0

5% Lilliefors Critical Value       0.31 Data Not Normal at 5% Significance Level
Data Not Normal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.81 Data Not Normal at 5% Significance Level
Lilliefors Test Statistic       0.39 Lilliefors GOF Test

Normal GOF Test
Shapiro Wilk Test Statistic       0.70 Shapiro Wilk GOF Test

Note: Sample size is small (e.g., <10), if data are collected using ISM approach, you should use
guidance provided in ITRC Tech Reg Guide on ISM (ITRC, 2012) to compute statistics of interest.

For example, you may want to use Chebyshev UCL to estimate EPC (ITRC, 2012).
Chebyshev UCL can be computed using the Nonparametric and All UCL Options of ProUCL 5.0

Gamma GOF Test
A-D Test Statistic       0.68 Anderson-Darling Gamma GOF Test

5% A-D Critical Value       0.73d data appear Gamma Distributed at 5% Significan

   95% Modified-t UCL (Johnson-1978)      41.42

Assuming Normal Distribution
   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL      40.56    95% Adjusted-CLT UCL (Chen-1995)      43.65

Theta hat (MLE)      24.11 Theta star (bias corrected MLE)      33.67
nu hat (MLE)      14.66 nu star (bias corrected)      10.49

Detected data follow Appr. Gamma Distribution at 5% Significance Level

Gamma Statistics
k hat (MLE)       0.91 k star (bias corrected MLE)       0.65

K-S Test Statistic       0.31 Kolmogrov-Smirnoff Gamma GOF Test
5% K-S Critical Value       0.30ata Not Gamma Distributed at 5% Significance Lev

Assuming Gamma Distribution
roximate Gamma UCL (use when n>=50)      54.5% Adjusted Gamma UCL (use when n<50)      70.08

Adjusted Level of Significance      0.019 Adjusted Chi Square Value       3.30

MLE Mean (bias corrected)      22.09 MLE Sd (bias corrected)      27.27
Approximate Chi Square Value (0.05)       4.25

Lognormal Statistics
Minimum of Logged Data       0.92 Mean of logged Data       2.45

5% Lilliefors Critical Value       0.31Data appear Lognormal at 5% Significance Level
Data appear Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.81Data appear Lognormal at 5% Significance Level
Lilliefors Test Statistic       0.23 Lilliefors Lognormal GOF Test

Lognormal GOF Test
Shapiro Wilk Test Statistic       0.91 Shapiro Wilk Lognormal GOF Test

   95% Chebyshev (MVUE) UCL      58.79  97.5% Chebyshev (MVUE) UCL      75.3
   99% Chebyshev (MVUE) UCL    107.7

Assuming Lognormal Distribution
   95% H-UCL    130.3    90% Chebyshev (MVUE) UCL      46.9

Maximum of Logged Data       4.30 SD of logged Data       1.17

   95% Hall's Bootstrap UCL    175.5    95% Percentile Bootstrap UCL      38.1
   95% BCA Bootstrap UCL      41.35

   95% CLT UCL      38.13    95% Jackknife UCL      40.56
   95% Standard Bootstrap UCL      37.23    95% Bootstrap-t UCL    138.3

Nonparametric Distribution Free UCL Statistics
Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
mmendations are based upon the results of the simulation studies summarized in Singh, Singh, and 

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.
For additional insight the user may want to consult a statistician.

Suggested UCL to Use
95% Adjusted Gamma UCL      70.08

   90% Chebyshev(Mean, Sd) UCL      51.34    95% Chebyshev(Mean, Sd) UCL      64.6
 97.5% Chebyshev(Mean, Sd) UCL      82.99    99% Chebyshev(Mean, Sd) UCL    119.1
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Minimum Detect       1.03 Minimum Non-Detect       1.55
Maximum Detect       1.89 Maximum Non-Detect       1.55

Number of Detects       7 Number of Non-Detects       1
Number of Distinct Detects       7 Number of Distinct Non-Detects       1

Fluoride

General Statistics
Total Number of Observations       8 Number of Distinct Observations       7

Mean of Logged Detects       0.29 SD of Logged Detects       0.23

Median Detects       1.27 CV Detects       0.23
Skewness Detects       0.54 Kurtosis Detects     -1.216

Variance Detects       0.10 Percent Non-Detects      12.5%
Mean Detects       1.38 SD Detects       0.32

Lilliefors Test Statistic       0.20 Lilliefors GOF Test
5% Lilliefors Critical Value       0.33etected Data appear Normal at 5% Significance Le

Normal GOF Test on Detects Only
Shapiro Wilk Test Statistic       0.92 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.80etected Data appear Normal at 5% Significance Le

Note: Sample size is small (e.g., <10), if data are collected using ISM approach, you should use
guidance provided in ITRC Tech Reg Guide on ISM (ITRC, 2012) to compute statistics of interest.

For example, you may want to use Chebyshev UCL to estimate EPC (ITRC, 2012).
Chebyshev UCL can be computed using the Nonparametric and All UCL Options of ProUCL 5.0

   95% KM (z) UCL       1.53    95% KM Bootstrap t UCL       1.62
90% KM Chebyshev UCL       1.68 95% KM Chebyshev UCL       1.84

SD       0.29    95% KM (BCA) UCL       1.52
95% KM (t) UCL       1.56 95% KM (Percentile Bootstrap) UCL       1.53

Detected Data appear Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs
Mean       1.35 Standard Error of Mean       0.11

K-S Test Statistic       0.19 Kolmogrov-Smirnoff GOF
5% K-S Critical Value       0.31d data appear Gamma Distributed at 5% Significan

Gamma GOF Tests on Detected Observations Only
A-D Test Statistic       0.31 Anderson-Darling GOF Test

5% A-D Critical Value       0.70d data appear Gamma Distributed at 5% Significan

97.5% KM Chebyshev UCL       2.05 99% KM Chebyshev UCL       2.47

MLE Mean (bias corrected)       1.38 MLE Sd (bias corrected)       0.39

Theta hat (MLE)      0.063 Theta star (bias corrected MLE)       0.11
nu hat (MLE)    305 nu star (bias corrected)    175.6

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only
k hat (MLE)      21.79 k star (bias corrected MLE)      12.54

Gamma ROS Statistics using Imputed  Non-Detects
GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1
For such situations, GROS method tends to yield inflated values of UCLs and BTVs

pproximate Chi Square Value (337.62, α)    296 Adjusted Chi Square Value (337.62, β)    286.2
 Approximate KM-UCL (use when n>=50)       1.54mma Adjusted KM-UCL (use when n<50)       1.59

Gamma Kaplan-Meier (KM) Statistics
k hat (KM)      21.1 nu hat (KM)    337.6

k hat (MLE)      23.1 k star (bias corrected MLE)      14.52
Theta hat (MLE)      0.058 Theta star (bias corrected MLE)      0.093

Maximum       1.89 Median       1.22
SD       0.31 CV       0.22

ma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM e
Minimum       1.03 Mean       1.35

mma Approximate UCL (use when n>=50)       1.58% Gamma Adjusted UCL (use when n<50)       1.65

Adjusted Level of Significance (β)      0.019
pproximate Chi Square Value (232.36, α)    198.1 Adjusted Chi Square Value (232.36, β)    190

nu hat (MLE)    369.6 nu star (bias corrected)    232.4
MLE Mean (bias corrected)       1.35 MLE Sd (bias corrected)       0.35

Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects
Mean in Original Scale       1.35 Mean in Log Scale       0.28

Lilliefors Test Statistic       0.17 Lilliefors GOF Test
5% Lilliefors Critical Value       0.33ected Data appear Lognormal at 5% Significance L

Lognormal GOF Test on Detected Observations Only
Shapiro Wilk Test Statistic       0.93 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.80ected Data appear Lognormal at 5% Significance L

   95% BCA Bootstrap UCL       1.55    95% Bootstrap t UCL       1.63
   95% H-UCL (Log ROS)       1.59

SD in Original Scale       0.31 SD in Log Scale       0.22
% t UCL (assumes normality of ROS data)       1.56    95% Percentile Bootstrap UCL       1.53
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CLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distribute

KM Mean (logged)       0.27    95% H-UCL (KM -Log)       1.57

SD in Original Scale       0.36 SD in Log Scale       0.29
   95% t UCL (Assumes normality)       1.55    95% H-Stat UCL       1.64

DL/2 Statistics
DL/2 Normal DL/2 Log-Transformed
Mean in Original Scale       1.30 Mean in Log Scale       0.23

KM SD (logged)       0.21    95% Critical H Value (KM-Log)       1.95
KM Standard Error of Mean (logged)      0.081

Mercury

General Statistics

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
Recommendations are based upon data size, data distribution, and skewness.

mmendations are based upon the results of the simulation studies summarized in Singh, Maichle, and 
ations results will not cover all Real World data sets; for additional insight the user may want to cons

Suggested UCL to Use
95% KM (t) UCL       1.56 95% KM (Percentile Bootstrap) UCL       1.53

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics
Detected Data appear Normal Distributed at 5% Significance Level

SD       0.10 Std. Error of Mean      0.037
Coefficient of Variation       1.27 Skewness       1.83

Minimum      0.013 Mean      0.083
Maximum       0.31 Median      0.038

Total Number of Observations       8 Number of Distinct Observations       8
Number of Missing Observations       0

5% Lilliefors Critical Value       0.31 Data Not Normal at 5% Significance Level
Data Not Normal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.81 Data Not Normal at 5% Significance Level
Lilliefors Test Statistic       0.37 Lilliefors GOF Test

Normal GOF Test
Shapiro Wilk Test Statistic       0.71 Shapiro Wilk GOF Test

Note: Sample size is small (e.g., <10), if data are collected using ISM approach, you should use
guidance provided in ITRC Tech Reg Guide on ISM (ITRC, 2012) to compute statistics of interest.

For example, you may want to use Chebyshev UCL to estimate EPC (ITRC, 2012).
Chebyshev UCL can be computed using the Nonparametric and All UCL Options of ProUCL 5.0

Gamma GOF Test
A-D Test Statistic       0.60 Anderson-Darling Gamma GOF Test

5% A-D Critical Value       0.73d data appear Gamma Distributed at 5% Significan

   95% Modified-t UCL (Johnson-1978)       0.15

Assuming Normal Distribution
   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL       0.15    95% Adjusted-CLT UCL (Chen-1995)       0.17

Theta hat (MLE)      0.086 Theta star (bias corrected MLE)       0.12
nu hat (MLE)      15.41 nu star (bias corrected)      10.97

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics
k hat (MLE)       0.96 k star (bias corrected MLE)       0.68

K-S Test Statistic       0.28 Kolmogrov-Smirnoff Gamma GOF Test
5% K-S Critical Value       0.30d data appear Gamma Distributed at 5% Significan

Assuming Gamma Distribution
roximate Gamma UCL (use when n>=50)       0.20% Adjusted Gamma UCL (use when n<50)       0.25

Adjusted Level of Significance      0.019 Adjusted Chi Square Value       3.56

MLE Mean (bias corrected)      0.083 MLE Sd (bias corrected)       0.10
Approximate Chi Square Value (0.05)       4.55

Lognormal Statistics
Minimum of Logged Data     -4.343 Mean of logged Data     -3.086

5% Lilliefors Critical Value       0.31Data appear Lognormal at 5% Significance Level
Data appear Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.81Data appear Lognormal at 5% Significance Level
Lilliefors Test Statistic       0.21 Lilliefors Lognormal GOF Test

Lognormal GOF Test
Shapiro Wilk Test Statistic       0.91 Shapiro Wilk Lognormal GOF Test

   95% Chebyshev (MVUE) UCL       0.21  97.5% Chebyshev (MVUE) UCL       0.27

Assuming Lognormal Distribution
   95% H-UCL       0.42    90% Chebyshev (MVUE) UCL       0.17

Maximum of Logged Data     -1.168 SD of logged Data       1.12
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   99% Chebyshev (MVUE) UCL       0.38

   95% Hall's Bootstrap UCL       0.50    95% Percentile Bootstrap UCL       0.14
   95% BCA Bootstrap UCL       0.17

   95% CLT UCL       0.14    95% Jackknife UCL       0.15
   95% Standard Bootstrap UCL       0.14    95% Bootstrap-t UCL       0.46

Nonparametric Distribution Free UCL Statistics
Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
mmendations are based upon the results of the simulation studies summarized in Singh, Singh, and 

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.
For additional insight the user may want to consult a statistician.

Suggested UCL to Use
95% Adjusted Gamma UCL       0.25

   90% Chebyshev(Mean, Sd) UCL       0.19    95% Chebyshev(Mean, Sd) UCL       0.24
 97.5% Chebyshev(Mean, Sd) UCL       0.31    99% Chebyshev(Mean, Sd) UCL       0.45

Minimum Detect       2.06 Minimum Non-Detect       1.41
Maximum Detect      12.2 Maximum Non-Detect       1.58

Number of Detects       6 Number of Non-Detects       2
Number of Distinct Detects       6 Number of Distinct Non-Detects       2

Nitrate

General Statistics
Total Number of Observations       8 Number of Distinct Observations       8

Mean of Logged Detects       1.17 SD of Logged Detects       0.68

Median Detects       2.62 CV Detects       0.95
Skewness Detects       2.35 Kurtosis Detects       5.61

Variance Detects      15.83 Percent Non-Detects      25%
Mean Detects       4.15 SD Detects       3.97

Lilliefors Test Statistic       0.41 Lilliefors GOF Test
5% Lilliefors Critical Value       0.36Detected Data Not Normal at 5% Significance Leve

Normal GOF Test on Detects Only
Shapiro Wilk Test Statistic       0.60 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.78Detected Data Not Normal at 5% Significance Leve

Note: Sample size is small (e.g., <10), if data are collected using ISM approach, you should use
guidance provided in ITRC Tech Reg Guide on ISM (ITRC, 2012) to compute statistics of interest.

For example, you may want to use Chebyshev UCL to estimate EPC (ITRC, 2012).
Chebyshev UCL can be computed using the Nonparametric and All UCL Options of ProUCL 5.0

   95% KM (z) UCL       5.60    95% KM Bootstrap t UCL      12.57
90% KM Chebyshev UCL       7.37 95% KM Chebyshev UCL       9.14

SD       3.36 95% KM (BCA) UCL       6.07
   95% KM (t) UCL       5.93    95% KM (Percentile Bootstrap) UCL       5.89

Detected Data Not Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs
Mean       3.46 Standard Error of Mean       1.30

K-S Test Statistic       0.37 Kolmogrov-Smirnoff GOF
5% K-S Critical Value       0.33ed Data Not Gamma Distributed at 5% Significanc

Gamma GOF Tests on Detected Observations Only
A-D Test Statistic       0.98 Anderson-Darling GOF Test

5% A-D Critical Value       0.70ed Data Not Gamma Distributed at 5% Significanc

97.5% KM Chebyshev UCL      11.6 99% KM Chebyshev UCL      16.42

MLE Mean (bias corrected)       4.15 MLE Sd (bias corrected)       3.79

Theta hat (MLE)       1.90 Theta star (bias corrected MLE)       3.46
nu hat (MLE)      26.14 nu star (bias corrected)      14.4

Detected Data Not Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only
k hat (MLE)       2.17 k star (bias corrected MLE)       1.2

Gamma ROS Statistics using Imputed  Non-Detects
GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1
For such situations, GROS method tends to yield inflated values of UCLs and BTVs

Approximate Chi Square Value (17.02, α)       8.68 Adjusted Chi Square Value (17.02, β)       7.23
 Approximate KM-UCL (use when n>=50)       6.79mma Adjusted KM-UCL (use when n<50)       8.16

Gamma Kaplan-Meier (KM) Statistics
k hat (KM)       1.06 nu hat (KM)      17.02

k hat (MLE)       0.45 k star (bias corrected MLE)       0.37
Theta hat (MLE)       6.80 Theta star (bias corrected MLE)       8.43

Maximum      12.2 Median       2.13
SD       3.87 CV       1.24

ma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM e
Minimum      0.01 Mean       3.11
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mma Approximate UCL (use when n>=50)      11.55% Gamma Adjusted UCL (use when n<50)      16.81

Adjusted Level of Significance (β)      0.019
Approximate Chi Square Value (5.92, α)       1.59 Adjusted Chi Square Value (5.92, β)       1.09

nu hat (MLE)       7.33 nu star (bias corrected)       5.91
MLE Mean (bias corrected)       3.11 MLE Sd (bias corrected)       5.12

Detected Data appear Approximate Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects
Mean in Original Scale       3.28 Mean in Log Scale       0.79

Lilliefors Test Statistic       0.32 Lilliefors GOF Test
5% Lilliefors Critical Value       0.36ected Data appear Lognormal at 5% Significance L

Lognormal GOF Test on Detected Observations Only
Shapiro Wilk Test Statistic       0.73 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.78etected Data Not Lognormal at 5% Significance Le

CLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distribute
KM Mean (logged)       0.96    95% H-UCL (KM -Log)       6.18

   95% BCA Bootstrap UCL       6.28    95% Bootstrap t UCL       9.94
   95% H-UCL (Log ROS)      10.31

SD in Original Scale       3.72 SD in Log Scale       0.91
% t UCL (assumes normality of ROS data)       5.78    95% Percentile Bootstrap UCL       5.70

SD in Original Scale       3.71 SD in Log Scale       0.89
   95% t UCL (Assumes normality)       5.78    95% H-Stat UCL       9.70

DL/2 Statistics
DL/2 Normal DL/2 Log-Transformed
Mean in Original Scale       3.30 Mean in Log Scale       0.81

KM SD (logged)       0.64    95% Critical H Value (KM-Log)       2.62
KM Standard Error of Mean (logged)       0.25

Uranium-238

General Statistics

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
Recommendations are based upon data size, data distribution, and skewness.

mmendations are based upon the results of the simulation studies summarized in Singh, Maichle, and 
ations results will not cover all Real World data sets; for additional insight the user may want to cons

Suggested UCL to Use
95% KM (BCA) UCL       6.07

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics
Detected Data appear Approximate Lognormal Distributed at 5% Significance Level

SD       0.51 Std. Error of Mean       0.18
Coefficient of Variation       0.38 Skewness       1.33

Minimum       0.75 Mean       1.35
Maximum       2.42 Median       1.26

Total Number of Observations       8 Number of Distinct Observations       7
Number of Missing Observations       0

5% Lilliefors Critical Value       0.31 Data appear Normal at 5% Significance Level
Data appear Normal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.81 Data appear Normal at 5% Significance Level
Lilliefors Test Statistic       0.28 Lilliefors GOF Test

Normal GOF Test
Shapiro Wilk Test Statistic       0.89 Shapiro Wilk GOF Test

Note: Sample size is small (e.g., <10), if data are collected using ISM approach, you should use
guidance provided in ITRC Tech Reg Guide on ISM (ITRC, 2012) to compute statistics of interest.

For example, you may want to use Chebyshev UCL to estimate EPC (ITRC, 2012).
Chebyshev UCL can be computed using the Nonparametric and All UCL Options of ProUCL 5.0

Gamma GOF Test
A-D Test Statistic       0.30 Anderson-Darling Gamma GOF Test

5% A-D Critical Value       0.71d data appear Gamma Distributed at 5% Significan

   95% Modified-t UCL (Johnson-1978)       1.72

Assuming Normal Distribution
   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL       1.70    95% Adjusted-CLT UCL (Chen-1995)       1.75

Theta hat (MLE)       0.15 Theta star (bias corrected MLE)       0.24
nu hat (MLE)    143.2 nu star (bias corrected)      90.81

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics
k hat (MLE)       8.94 k star (bias corrected MLE)       5.67

K-S Test Statistic       0.24 Kolmogrov-Smirnoff Gamma GOF Test
5% K-S Critical Value       0.29d data appear Gamma Distributed at 5% Significan

MLE Mean (bias corrected)       1.35 MLE Sd (bias corrected)       0.57
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Assuming Gamma Distribution
oximate Gamma UCL (use when n>=50))       1.76% Adjusted Gamma UCL (use when n<50)       1.89

Adjusted Level of Significance      0.019 Adjusted Chi Square Value      65.2
Approximate Chi Square Value (0.05)      69.84

Lognormal Statistics
Minimum of Logged Data     -0.28 Mean of logged Data       0.25

5% Lilliefors Critical Value       0.31Data appear Lognormal at 5% Significance Level
Data appear Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.81Data appear Lognormal at 5% Significance Level
Lilliefors Test Statistic       0.21 Lilliefors Lognormal GOF Test

Lognormal GOF Test
Shapiro Wilk Test Statistic       0.96 Shapiro Wilk Lognormal GOF Test

   95% Chebyshev (MVUE) UCL       2.09  97.5% Chebyshev (MVUE) UCL       2.42
   99% Chebyshev (MVUE) UCL       3.05

Assuming Lognormal Distribution
   95% H-UCL       1.81    90% Chebyshev (MVUE) UCL       1.86

Maximum of Logged Data       0.88 SD of logged Data       0.35

   95% Hall's Bootstrap UCL       3.72    95% Percentile Bootstrap UCL       1.65
   95% BCA Bootstrap UCL       1.70

   95% CLT UCL       1.66    95% Jackknife UCL       1.70
   95% Standard Bootstrap UCL       1.64    95% Bootstrap-t UCL       1.97

Nonparametric Distribution Free UCL Statistics
Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

Zinc

General Statistics

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
mmendations are based upon the results of the simulation studies summarized in Singh, Singh, and 

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.
For additional insight the user may want to consult a statistician.

Suggested UCL to Use
95% Student's-t UCL       1.70

   90% Chebyshev(Mean, Sd) UCL       1.90    95% Chebyshev(Mean, Sd) UCL       2.15
 97.5% Chebyshev(Mean, Sd) UCL       2.50    99% Chebyshev(Mean, Sd) UCL       3.18

SD      11.89 Std. Error of Mean       4.20
Coefficient of Variation       0.32 Skewness       0.21

Minimum      18.5 Mean      36.74
Maximum      55.1 Median      35.4

Total Number of Observations       8 Number of Distinct Observations       8
Number of Missing Observations       0

5% Lilliefors Critical Value       0.31 Data appear Normal at 5% Significance Level
Data appear Normal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.81 Data appear Normal at 5% Significance Level
Lilliefors Test Statistic       0.15 Lilliefors GOF Test

Normal GOF Test
Shapiro Wilk Test Statistic       0.97 Shapiro Wilk GOF Test

Note: Sample size is small (e.g., <10), if data are collected using ISM approach, you should use
guidance provided in ITRC Tech Reg Guide on ISM (ITRC, 2012) to compute statistics of interest.

For example, you may want to use Chebyshev UCL to estimate EPC (ITRC, 2012).
Chebyshev UCL can be computed using the Nonparametric and All UCL Options of ProUCL 5.0

Gamma GOF Test
A-D Test Statistic       0.19 Anderson-Darling Gamma GOF Test

5% A-D Critical Value       0.71d data appear Gamma Distributed at 5% Significan

   95% Modified-t UCL (Johnson-1978)      44.75

Assuming Normal Distribution
   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL      44.7    95% Adjusted-CLT UCL (Chen-1995)      43.99

Theta hat (MLE)       3.57 Theta star (bias corrected MLE)       5.64
nu hat (MLE)    164.4 nu star (bias corrected)    104.1

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics
k hat (MLE)      10.27 k star (bias corrected MLE)       6.50

K-S Test Statistic       0.13 Kolmogrov-Smirnoff Gamma GOF Test
5% K-S Critical Value       0.29d data appear Gamma Distributed at 5% Significan

Adjusted Level of Significance      0.019 Adjusted Chi Square Value      76.48

MLE Mean (bias corrected)      36.74 MLE Sd (bias corrected)      14.41
Approximate Chi Square Value (0.05)      81.52
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Assuming Gamma Distribution
oximate Gamma UCL (use when n>=50))      46.89% Adjusted Gamma UCL (use when n<50)      49.98

Lognormal Statistics
Minimum of Logged Data       2.91 Mean of logged Data       3.55

5% Lilliefors Critical Value       0.31Data appear Lognormal at 5% Significance Level
Data appear Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.81Data appear Lognormal at 5% Significance Level
Lilliefors Test Statistic       0.13 Lilliefors Lognormal GOF Test

Lognormal GOF Test
Shapiro Wilk Test Statistic       0.96 Shapiro Wilk Lognormal GOF Test

   95% Chebyshev (MVUE) UCL      56.53  97.5% Chebyshev (MVUE) UCL      65.06
   99% Chebyshev (MVUE) UCL      81.81

Assuming Lognormal Distribution
   95% H-UCL      48.93    90% Chebyshev (MVUE) UCL      50.39

Maximum of Logged Data       4.00 SD of logged Data       0.34

   95% Hall's Bootstrap UCL      48.64    95% Percentile Bootstrap UCL      43.18
   95% BCA Bootstrap UCL      43.48

   95% CLT UCL      43.65    95% Jackknife UCL      44.7
   95% Standard Bootstrap UCL      43.32    95% Bootstrap-t UCL      45.92

Nonparametric Distribution Free UCL Statistics
Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
mmendations are based upon the results of the simulation studies summarized in Singh, Singh, and 

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.
For additional insight the user may want to consult a statistician.

Suggested UCL to Use
95% Student's-t UCL      44.7

   90% Chebyshev(Mean, Sd) UCL      49.35    95% Chebyshev(Mean, Sd) UCL      55.06
 97.5% Chebyshev(Mean, Sd) UCL      62.98    99% Chebyshev(Mean, Sd) UCL      78.55
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tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
mmendations are based upon the results of the simulation studies summarized in Singh, Singh, and 

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

   95% BCA Bootstrap UCL      86.84
   90% Chebyshev(Mean, Sd) UCL      97.22    95% Chebyshev(Mean, Sd) UCL    113.8

 97.5% Chebyshev(Mean, Sd) UCL    136.9    99% Chebyshev(Mean, Sd) UCL    182.1

Suggested UCL to Use
95% Student's-t UCL      82.71

Nonparametric Distribution Free UCLs

   95% Chebyshev (MVUE) UCL    109.6  97.5% Chebyshev (MVUE) UCL    131
   99% Chebyshev (MVUE) UCL

   95% CLT UCL      80.66    95% Jackknife UCL      82.71
   95% Standard Bootstrap UCL      79.61    95% Bootstrap-t UCL      98.79

   95% Hall's Bootstrap UCL    196.3    95% Percentile Bootstrap UCL      81.11

Lognormal Statistics
Minimum of Logged Data       3.11 Mean of logged Data       3.92

   173.1

Assuming Lognormal Distribution
   95% H-UCL      95.9    90% Chebyshev (MVUE) UCL      94.14

Nonparametric Distribution Free UCL Statistics
Data appear to follow a Discernible Distribution at 5% Significance Level

Lilliefors Lognormal GOF Test

Lognormal GOF Test
Shapiro Wilk Test Statistic       0.94 Shapiro Wilk Lognormal GOF Test

5% Lilliefors Critical Value       0.26Data appear Lognormal at 5% Significance Level
Data appear Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.85Data appear Lognormal at 5% Significance Level
Lilliefors Test Statistic       0.18

Maximum of Logged Data       5.06 SD of logged Data       0.61

nu hat (MLE)      66.05 nu star (bias corrected)      49.37
MLE Mean (bias corrected)      60.56 MLE Sd (bias corrected)      40.43

Approximate Chi Square Value (0.05)      34.24

Assuming Gamma Distribution
oximate Gamma UCL (use when n>=50))      87.33% Adjusted Gamma UCL (use when n<50)      92.87

Adjusted Level of Significance      0.027 Adjusted Chi Square Value      32.19

5% A-D Critical Value       0.73d data appear Gamma Distributed at 5% Significan
K-S Test Statistic       0.18 Kolmogrov-Smirnoff Gamma GOF Test

Gamma Statistics
k hat (MLE)       3.00 k star (bias corrected MLE)       2.24

5% K-S Critical Value       0.25d data appear Gamma Distributed at 5% Significan
Detected data appear Gamma Distributed at 5% Significance Level

Theta hat (MLE)      20.17 Theta star (bias corrected MLE)      26.99

Lilliefors Test Statistic       0.23 Lilliefors GOF Test
5% Lilliefors Critical Value       0.26 Data appear Normal at 5% Significance Level

   95% Modified-t UCL (Johnson-1978)      83.7

Data appear Approximate Normal at 5% Significance Level

Assuming Normal Distribution
   95% Normal UCL    95% UCLs (Adjusted for Skewness)

Gamma GOF Test
A-D Test Statistic       0.4 Anderson-Darling Gamma GOF Test

   95% Student's-t UCL      82.71    95% Adjusted-CLT UCL (Chen-1995)      87

Coefficient of Variation       0.66 Skewness       1.60

Maximum    159 Median      56.2
SD

Normal GOF Test
Shapiro Wilk Test Statistic       0.83 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.85 Data Not Normal at 5% Significance Level

     60.56

General Statistics
Total Number of Observations      11 Number of Distinct Observations      11

     40.53 Std. Error of Mean      12.22

Number of Missing Observations       0
Minimum      22.6 Mean

95%

UCL Statistics for Data Sets with Non-Detects

User Selected Options
e/Time of Computation   2/5/2015 10:44:53 AM

 f Bootstrap Operations   2000

Barium

From File   ProUCLinput_11-011(b)_0-5.xls
Full Precision   OFF

Confidence Coefficient   
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Total Number of Observations      11 Number of Distinct Observations      11

 97.5% Chebyshev(Mean, Sd) UCL      14.19    99% Chebyshev(Mean, Sd) UCL      18.36

Suggested UCL to Use
95% Student's-t UCL       9.21

Cobalt

General Statistics

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
mmendations are based upon the results of the simulation studies summarized in Singh, Singh, and 

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.
For additional insight the user may want to consult a statistician.

   95% CLT UCL       9.02    95% Jackknife UCL       9.21
   95% Standard Bootstrap UCL       8.98    95% Bootstrap-t UCL       9.69

   95% Hall's Bootstrap UCL       8.87    95% Percentile Bootstrap UCL       9.02
   95% BCA Bootstrap UCL       9.12

   90% Chebyshev(Mean, Sd) UCL      10.55    95% Chebyshev(Mean, Sd) UCL      12.07

     18.79

Assuming Lognormal Distribution
   95% H-UCL      10.52    90% Chebyshev (MVUE) UCL      10.68

Nonparametric Distribution Free UCL Statistics
Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

   95% Chebyshev (MVUE) UCL      12.26  97.5% Chebyshev (MVUE) UCL      14.46
   99% Chebyshev (MVUE) UCL

5% Lilliefors Critical Value       0.26Data appear Lognormal at 5% Significance Level
Data appear Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.85Data appear Lognormal at 5% Significance Level
Lilliefors Test Statistic       0.14

Maximum of Logged Data       2.60 SD of logged Data       0.52

Lognormal Statistics
Minimum of Logged Data       1.11 Mean of logged Data       1.84

Approximate Chi Square Value (0.05)      49.93

Assuming Gamma Distribution
oximate Gamma UCL (use when n>=50))       9.75% Adjusted Gamma UCL (use when n<50)      10.27

Adjusted Level of Significance      0.027 Adjusted Chi Square Value      47.43

Lilliefors Lognormal GOF Test

Lognormal GOF Test
Shapiro Wilk Test Statistic       0.93 Shapiro Wilk Lognormal GOF Test

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics
k hat (MLE)       4.16 k star (bias corrected MLE)       3.08

Theta hat (MLE)       1.72 Theta star (bias corrected MLE)       2.32
nu hat (MLE)      91.52 nu star (bias corrected)      67.9

MLE Mean (bias corrected)       7.17 MLE Sd (bias corrected)       4.08

Assuming Normal Distribution
   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL       9.21

Gamma GOF Test
A-D Test Statistic       0.37 Anderson-Darling Gamma GOF Test

5% A-D Critical Value       0.73d data appear Gamma Distributed at 5% Significan
K-S Test Statistic       0.17 Kolmogrov-Smirnoff Gamma GOF Test

5% K-S Critical Value       0.25d data appear Gamma Distributed at 5% Significan

5% Shapiro Wilk Critical Value       0.85 Data appear Normal at 5% Significance Level
Lilliefors Test Statistic       0.21 Lilliefors GOF Test

   95% Adjusted-CLT UCL (Chen-1995)       9.23

5% Lilliefors Critical Value       0.26 Data appear Normal at 5% Significance Level
Data appear Normal at 5% Significance Level

   95% Modified-t UCL (Johnson-1978)       9.24

      0.52 Skewness       0.6

Minimum       3.05 Mean       7.17
Maximum      13.5 Median

Normal GOF Test
Shapiro Wilk Test Statistic       0.89 Shapiro Wilk GOF Test

SD       3.72 Std. Error of Mean       1.12
Coefficient of Variation

Chromium

General Statistics

For additional insight the user may want to consult a statistician.

      5.55

Total Number of Observations      11 Number of Distinct Observations      11
Number of Missing Observations       0
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      1.45 Skewness       1.95

Minimum       2.52 Mean      17.01
Maximum      74.4 Median

Normal GOF Test

SD      24.66 Std. Error of Mean       7.43
Coefficient of Variation

Copper

General Statistics

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
mmendations are based upon the results of the simulation studies summarized in Singh, Singh, and 

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.
For additional insight the user may want to consult a statistician.

      5.7

Total Number of Observations      11 Number of Distinct Observations      11
Number of Missing Observations       0

   95% BCA Bootstrap UCL       7.93
   90% Chebyshev(Mean, Sd) UCL       9.09    95% Chebyshev(Mean, Sd) UCL      11.19

 97.5% Chebyshev(Mean, Sd) UCL      14.11    99% Chebyshev(Mean, Sd) UCL      19.83

Suggested UCL to Use
95% Adjusted Gamma UCL       8.97

Nonparametric Distribution Free UCLs

   95% Chebyshev (MVUE) UCL       9.62  97.5% Chebyshev (MVUE) UCL      11.99
   99% Chebyshev (MVUE) UCL

   95% CLT UCL       6.99    95% Jackknife UCL       7.25
   95% Standard Bootstrap UCL       6.85    95% Bootstrap-t UCL      13.89

   95% Hall's Bootstrap UCL      20.11    95% Percentile Bootstrap UCL       7.02

Lognormal Statistics
Minimum of Logged Data    -0.021 Mean of logged Data       1.03

     16.64

Assuming Lognormal Distribution
   95% H-UCL      10.45    90% Chebyshev (MVUE) UCL       7.92

Nonparametric Distribution Free UCL Statistics
Data appear to follow a Discernible Distribution at 5% Significance Level

Lilliefors Lognormal GOF Test

Lognormal GOF Test
Shapiro Wilk Test Statistic       0.89 Shapiro Wilk Lognormal GOF Test

5% Lilliefors Critical Value       0.26Data appear Lognormal at 5% Significance Level
Data appear Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.85Data appear Lognormal at 5% Significance Level
Lilliefors Test Statistic       0.20

Maximum of Logged Data       2.78 SD of logged Data       0.94

nu hat (MLE)      26.75 nu star (bias corrected)      20.79
MLE Mean (bias corrected)       4.45 MLE Sd (bias corrected)       4.58

Approximate Chi Square Value (0.05)      11.43

Assuming Gamma Distribution
roximate Gamma UCL (use when n>=50)       8.10% Adjusted Gamma UCL (use when n<50)       8.97

Adjusted Level of Significance      0.027 Adjusted Chi Square Value      10.32

K-S Test Statistic       0.25 Kolmogrov-Smirnoff Gamma GOF Test
5% K-S Critical Value       0.26d data appear Gamma Distributed at 5% Significan

Detected data follow Appr. Gamma Distribution at 5% Significance Level

Gamma Statistics
k hat (MLE)       1.21 k star (bias corrected MLE)       0.94

Theta hat (MLE)       3.66 Theta star (bias corrected MLE)       4.71

   95% Modified-t UCL (Johnson-1978)       7.39

Assuming Normal Distribution
   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL       7.25

Gamma GOF Test
A-D Test Statistic       0.8 Anderson-Darling Gamma GOF Test

5% A-D Critical Value       0.74ata Not Gamma Distributed at 5% Significance Lev

Normal GOF Test
Shapiro Wilk Test Statistic       0.69 Shapiro Wilk GOF Test

SD       5.12 Std. Error of Mean       1.54
Coefficient of Variation

5% Shapiro Wilk Critical Value       0.85 Data Not Normal at 5% Significance Level
Lilliefors Test Statistic       0.29 Lilliefors GOF Test

   95% Adjusted-CLT UCL (Chen-1995)       7.89

5% Lilliefors Critical Value       0.26 Data Not Normal at 5% Significance Level
Data Not Normal at 5% Significance Level

      2.34

Number of Missing Observations       0

      1.15 Skewness       1.80

Minimum       0.97 Mean       4.45
Maximum      16.2 Median
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Normal GOF Test on Detects Only
Shapiro Wilk Test Statistic       0.93 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.84etected Data appear Normal at 5% Significance Le
Lilliefors Test Statistic       0.20 Lilliefors GOF Test

5% Lilliefors Critical Value       0.28etected Data appear Normal at 5% Significance Le

      0.56 Kurtosis Detects     -0.662

Variance Detects       0.13 Percent Non-Detects       9.09
Mean Detects       1.47 SD Detects

Mean of Logged Detects       0.35 SD of Logged Detects       0.24

Median Detects       1.41 CV Detects       0.25
Skewness Detects

Number of Detects      10 Number of Non-Detects       1
Number of Distinct Detects       9 Number of Distinct Non-Detects       1

      0.37

Minimum Detect       1.03 Minimum Non-Detect       1.55
Maximum Detect       2.15 Maximum Non-Detect       1.55

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
mmendations are based upon the results of the simulation studies summarized in Singh, Singh, and 

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.
For additional insight the user may want to consult a statistician.

Suggested UCL to Use
95% Chebyshev (Mean, Sd) UCL      49.42

Fluoride

General Statistics
Total Number of Observations      11 Number of Distinct Observations       9

   95% CLT UCL      29.24    95% Jackknife UCL      30.49
   95% Standard Bootstrap UCL      28.71    95% Bootstrap-t UCL      96.32

   95% Hall's Bootstrap UCL    105.9    95% Percentile Bootstrap UCL      29.87
   95% BCA Bootstrap UCL      33.68

   90% Chebyshev(Mean, Sd) UCL      39.32    95% Chebyshev(Mean, Sd) UCL      49.42
 97.5% Chebyshev(Mean, Sd) UCL      63.45    99% Chebyshev(Mean, Sd) UCL      91

     68.72

Assuming Lognormal Distribution
   95% H-UCL      52.56    90% Chebyshev (MVUE) UCL      31.02

Nonparametric Distribution Free UCL Statistics
Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

   95% Chebyshev (MVUE) UCL      38.39  97.5% Chebyshev (MVUE) UCL      48.62
   99% Chebyshev (MVUE) UCL

5% Lilliefors Critical Value       0.26Data appear Lognormal at 5% Significance Level
Data appear Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.85Data appear Lognormal at 5% Significance Level
Lilliefors Test Statistic       0.19

Maximum of Logged Data       4.30 SD of logged Data       1.14

Lognormal Statistics
Minimum of Logged Data       0.92 Mean of logged Data       2.12

Approximate Chi Square Value (0.05)       7.00

Assuming Gamma Distribution
oximate Gamma UCL (use when n>=50))      35.53% Adjusted Gamma UCL (use when n<50)      40.37

Adjusted Level of Significance      0.027 Adjusted Chi Square Value       6.16

Lilliefors Lognormal GOF Test

Lognormal GOF Test
Shapiro Wilk Test Statistic       0.86 Shapiro Wilk Lognormal GOF Test

Data Not Gamma Distributed at 5% Significance Level

Gamma Statistics
k hat (MLE)       0.83 k star (bias corrected MLE)       0.66

Theta hat (MLE)      20.47 Theta star (bias corrected MLE)      25.58
nu hat (MLE)      18.28 nu star (bias corrected)      14.63

MLE Mean (bias corrected)      17.01 MLE Sd (bias corrected)      20.86

Assuming Normal Distribution
   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL      30.49

Gamma GOF Test
A-D Test Statistic       1.1 Anderson-Darling Gamma GOF Test

5% A-D Critical Value       0.75ata Not Gamma Distributed at 5% Significance Lev
K-S Test Statistic       0.28 Kolmogrov-Smirnoff Gamma GOF Test

5% K-S Critical Value       0.26ata Not Gamma Distributed at 5% Significance Lev

5% Shapiro Wilk Critical Value       0.85 Data Not Normal at 5% Significance Level
Lilliefors Test Statistic       0.39 Lilliefors GOF Test

   95% Adjusted-CLT UCL (Chen-1995)      33.92

5% Lilliefors Critical Value       0.26 Data Not Normal at 5% Significance Level
Data Not Normal at 5% Significance Level

   95% Modified-t UCL (Johnson-1978)      31.22

Shapiro Wilk Test Statistic       0.62 Shapiro Wilk GOF Test
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Mercury

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics
Detected Data appear Normal Distributed at 5% Significance Level

SD in Original Scale       0.41 SD in Log Scale       0.29
   95% t UCL (Assumes normality)

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
Recommendations are based upon data size, data distribution, and skewness.

mmendations are based upon the results of the simulation studies summarized in Singh, Maichle, and 
ations results will not cover all Real World data sets; for additional insight the user may want to cons

Suggested UCL to Use
95% KM (t) UCL       1.64 95% KM (Percentile Bootstrap) UCL       1.61

CLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distribute
KM Mean (logged)       0.34    95% H-UCL (KM -Log)       1.65

      0.30

KM SD (logged)       0.23    95% Critical H Value (KM-Log)       1.88
KM Standard Error of Mean (logged)      0.074

      1.63    95% H-Stat UCL       1.70

DL/2 Statistics
DL/2 Normal DL/2 Log-Transformed
Mean in Original Scale       1.40 Mean in Log Scale

SD in Original Scale       0.36 SD in Log Scale       0.24
% t UCL (assumes normality of ROS data)       1.64    95% Percentile Bootstrap UCL       1.62

   95% BCA Bootstrap UCL       1.63    95% Bootstrap t UCL       1.66
   95% H-UCL (Log ROS)       1.67

Lognormal GOF Test on Detected Observations Only
Shapiro Wilk Test Statistic       0.94 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.84ected Data appear Lognormal at 5% Significance L
Lilliefors Test Statistic       0.18 Lilliefors GOF Test

5% Lilliefors Critical Value       0.28ected Data appear Lognormal at 5% Significance L
Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects
Mean in Original Scale       1.44 Mean in Log Scale       0.34

   260 Adjusted Chi Square Value (299.09, β)    254.1

nu hat (MLE)    409.4 nu star (bias corrected)    299.1
MLE Mean (bias corrected)       1.44 MLE Sd (bias corrected)

mma Approximate UCL (use when n>=50)       1.66% Gamma Adjusted UCL (use when n<50)       1.70

Adjusted Level of Significance (β)      0.027
pproximate Chi Square Value (299.09, α)

Maximum       2.15 Median       1.27
SD       0.36 CV       0.25

      0.39

k hat (MLE)      18.61 k star (bias corrected MLE)      13.59
Theta hat (MLE)      0.077 Theta star (bias corrected MLE)       0.10

pproximate Chi Square Value (378.82, α)    334.7 Adjusted Chi Square Value (378.82, β)    327.9
 Approximate KM-UCL (use when n>=50)       1.63mma Adjusted KM-UCL (use when n<50)       1.66

ma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM e
Minimum       1.03 Mean       1.44

Gamma ROS Statistics using Imputed  Non-Detects
GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1
For such situations, GROS method tends to yield inflated values of UCLs and BTVs

Theta hat (MLE)      0.081 Theta star (bias corrected MLE)       0.11
nu hat (MLE)    362.9 nu star (bias corrected)    255.4

Gamma Kaplan-Meier (KM) Statistics
k hat (KM)      17.22 nu hat (KM)    378.8

MLE Mean (bias corrected)       1.47 MLE Sd (bias corrected)       0.41

Gamma GOF Tests on Detected Observations Only
A-D Test Statistic       0.31 Anderson-Darling GOF Test

5% A-D Critical Value       0.72d data appear Gamma Distributed at 5% Significan
K-S Test Statistic       0.20 Kolmogrov-Smirnoff GOF

5% K-S Critical Value       0.26d data appear Gamma Distributed at 5% Significan
Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only
k hat (MLE)      18.14 k star (bias corrected MLE)      12.77

      1.77 95% KM Chebyshev UCL       1.92

SD       0.34    95% KM (BCA) UCL       1.61
95% KM (t) UCL       1.64 95% KM (Percentile Bootstrap) UCL

97.5% KM Chebyshev UCL       2.13 99% KM Chebyshev UCL       2.54

   95% KM (z) UCL       1.62    95% KM Bootstrap t UCL       1.69
90% KM Chebyshev UCL

      1.61

Detected Data appear Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs
Mean       1.44 Standard Error of Mean       0.11
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Mean in Original Scale      0.062 Mean in Log Scale     -3.62

CLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distribute
KM Mean (logged)     -3.446    95% H-UCL (KM -Log)       0.16

KM SD (logged)       1.07    95% Critical H Value (KM-Log)       3.14
KM Standard Error of Mean (logged)       0.34

DL/2 Statistics
DL/2 Normal DL/2 Log-Transformed

SD in Original Scale      0.096 SD in Log Scale       1.54
% t UCL (assumes normality of ROS data)       0.11    95% Percentile Bootstrap UCL       0.11

   95% BCA Bootstrap UCL       0.13    95% Bootstrap t UCL       0.29
   95% H-UCL (Log ROS)       0.54

Lognormal GOF Test on Detected Observations Only
Shapiro Wilk Test Statistic       0.91 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.81ected Data appear Lognormal at 5% Significance L
Lilliefors Test Statistic       0.21 Lilliefors GOF Test

5% Lilliefors Critical Value       0.31ected Data appear Lognormal at 5% Significance L
Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects
Mean in Original Scale      0.061 Mean in Log Scale     -3.794

      6.66 Adjusted Chi Square Value (14.14, β)       5.84

nu hat (MLE)      17.6 nu star (bias corrected)      14.14
MLE Mean (bias corrected)      0.063 MLE Sd (bias corrected)

mma Approximate UCL (use when n>=50)       0.13% Gamma Adjusted UCL (use when n<50)       0.15

Adjusted Level of Significance (β)      0.027
Approximate Chi Square Value (14.14, α)

Maximum       0.31 Median      0.025
SD      0.095 CV       1.49

     0.079

k hat (MLE)       0.8 k star (bias corrected MLE)       0.64
Theta hat (MLE)      0.079 Theta star (bias corrected MLE)      0.098

Approximate Chi Square Value (11.06, α)       4.61 Adjusted Chi Square Value (11.06, β)       3.95
 Approximate KM-UCL (use when n>=50)       0.15mma Adjusted KM-UCL (use when n<50)       0.17

ma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM e
Minimum      0.01 Mean      0.063

Gamma ROS Statistics using Imputed  Non-Detects
GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1
For such situations, GROS method tends to yield inflated values of UCLs and BTVs

Theta hat (MLE)      0.086 Theta star (bias corrected MLE)       0.12
nu hat (MLE)      15.41 nu star (bias corrected)      10.97

Gamma Kaplan-Meier (KM) Statistics
k hat (KM)       0.50 nu hat (KM)      11.06

MLE Mean (bias corrected)      0.083 MLE Sd (bias corrected)       0.10

Gamma GOF Tests on Detected Observations Only
A-D Test Statistic       0.60 Anderson-Darling GOF Test

5% A-D Critical Value       0.73d data appear Gamma Distributed at 5% Significan
K-S Test Statistic       0.28 Kolmogrov-Smirnoff GOF

5% K-S Critical Value       0.30d data appear Gamma Distributed at 5% Significan
Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only
k hat (MLE)       0.96 k star (bias corrected MLE)       0.68

      0.15 95% KM Chebyshev UCL       0.19

SD      0.090    95% KM (BCA) UCL       0.10
   95% KM (t) UCL       0.11    95% KM (Percentile Bootstrap) UCL

97.5% KM Chebyshev UCL       0.24 99% KM Chebyshev UCL       0.35

   95% KM (z) UCL       0.11    95% KM Bootstrap t UCL       0.32
90% KM Chebyshev UCL

Normal GOF Test on Detects Only
Shapiro Wilk Test Statistic       0.71 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.81Detected Data Not Normal at 5% Significance Leve
Lilliefors Test Statistic       0.37 Lilliefors GOF Test

5% Lilliefors Critical Value       0.31Detected Data Not Normal at 5% Significance Leve

      0.11

Detected Data Not Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs
Mean      0.064 Standard Error of Mean      0.029

      1.83 Kurtosis Detects       2.79

Variance Detects      0.011 Percent Non-Detects      27.27
Mean Detects      0.083 SD Detects

Mean of Logged Detects     -3.086 SD of Logged Detects       1.12

Median Detects      0.038 CV Detects       1.27
Skewness Detects

General Statistics
Total Number of Observations      11 Number of Distinct Observations      11

Number of Detects       8 Number of Non-Detects       3
Number of Distinct Detects       8 Number of Distinct Non-Detects       3

      0.10

Minimum Detect      0.013 Minimum Non-Detect      0.012
Maximum Detect       0.31 Maximum Non-Detect      0.014
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Lognormal GOF Test on Detected Observations Only
Shapiro Wilk Test Statistic       0.86 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.80ected Data appear Lognormal at 5% Significance L
Lilliefors Test Statistic       0.26 Lilliefors GOF Test

      2.18 Adjusted Chi Square Value (7.03, β)       1.77

nu hat (MLE)       7.82 nu star (bias corrected)       7.02
MLE Mean (bias corrected)       2.37 MLE Sd (bias corrected)

mma Approximate UCL (use when n>=50)       7.63% Gamma Adjusted UCL (use when n<50)       9.40

Adjusted Level of Significance (β)      0.027
Approximate Chi Square Value (7.03, α)

Maximum      12.2 Median       2.06
SD       3.49 CV       1.47

      4.19

k hat (MLE)       0.35 k star (bias corrected MLE)       0.31
Theta hat (MLE)       6.66 Theta star (bias corrected MLE)       7.42

Approximate Chi Square Value (17.79, α)       9.23 Adjusted Chi Square Value (17.79, β)       8.25
 Approximate KM-UCL (use when n>=50)       5.33mma Adjusted KM-UCL (use when n<50)       5.97

ma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM e
Minimum      0.01 Mean       2.37

Gamma ROS Statistics using Imputed  Non-Detects
GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1
For such situations, GROS method tends to yield inflated values of UCLs and BTVs

Theta hat (MLE)       1.96 Theta star (bias corrected MLE)       3.16
nu hat (MLE)      26.51 nu star (bias corrected)      16.48

Gamma Kaplan-Meier (KM) Statistics
k hat (KM)       0.80 nu hat (KM)      17.79

MLE Mean (bias corrected)       3.72 MLE Sd (bias corrected)       3.43

Gamma GOF Tests on Detected Observations Only
A-D Test Statistic       0.81 Anderson-Darling GOF Test

5% A-D Critical Value       0.71ed Data Not Gamma Distributed at 5% Significanc
K-S Test Statistic       0.32 Kolmogrov-Smirnoff GOF

5% K-S Critical Value       0.31ed Data Not Gamma Distributed at 5% Significanc
Detected Data Not Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only
k hat (MLE)       1.89 k star (bias corrected MLE)       1.17

      5.78 95% KM Chebyshev UCL       7.14

SD       3.08 95% KM (BCA) UCL       4.70
   95% KM (t) UCL       4.58    95% KM (Percentile Bootstrap) UCL

97.5% KM Chebyshev UCL       9.03 99% KM Chebyshev UCL      12.75

   95% KM (z) UCL       4.42    95% KM Bootstrap t UCL       8.01
90% KM Chebyshev UCL

Normal GOF Test on Detects Only
Shapiro Wilk Test Statistic       0.63 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.80Detected Data Not Normal at 5% Significance Leve
Lilliefors Test Statistic       0.40 Lilliefors GOF Test

5% Lilliefors Critical Value       0.33Detected Data Not Normal at 5% Significance Leve

      4.58

Detected Data Not Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs
Mean       2.77 Standard Error of Mean       1.00

      2.45 Kurtosis Detects       6.22

Variance Detects      14.49 Percent Non-Detects      36.36
Mean Detects       3.72 SD Detects

Mean of Logged Detects       1.02 SD of Logged Detects       0.73

Median Detects       2.16 CV Detects       1.02
Skewness Detects

Number of Detects       7 Number of Non-Detects       4
Number of Distinct Detects       7 Number of Distinct Non-Detects       4

      3.80

Minimum Detect       1.14 Minimum Non-Detect       1.08
Maximum Detect      12.2 Maximum Non-Detect       1.58

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
Recommendations are based upon data size, data distribution, and skewness.

mmendations are based upon the results of the simulation studies summarized in Singh, Maichle, and 
ations results will not cover all Real World data sets; for additional insight the user may want to cons

95% Adjusted Gamma KM-UCL       0.17

Nitrate

General Statistics
Total Number of Observations      11 Number of Distinct Observations      11

SD in Original Scale      0.095 SD in Log Scale       1.31
   95% t UCL (Assumes normality)       0.11    95% H-Stat UCL       0.28

Suggested UCL to Use
95% KM (Chebyshev) UCL       0.19 95% GROS Adjusted Gamma UCL       0.15

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics
Detected Data appear Gamma Distributed at 5% Significance Level
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5% Lilliefors Critical Value       0.26Data appear Lognormal at 5% Significance Level
Data appear Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.85Data appear Lognormal at 5% Significance Level
Lilliefors Test Statistic       0.16

Lognormal Statistics
Minimum of Logged Data     -0.442 Mean of logged Data       0.12

Approximate Chi Square Value (0.05)      94.72

Assuming Gamma Distribution
oximate Gamma UCL (use when n>=50))       1.52% Adjusted Gamma UCL (use when n<50)       1.58

Adjusted Level of Significance      0.027 Adjusted Chi Square Value      91.21

Lilliefors Lognormal GOF Test

Lognormal GOF Test
Shapiro Wilk Test Statistic       0.96 Shapiro Wilk Lognormal GOF Test

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics
k hat (MLE)       7.34 k star (bias corrected MLE)       5.40

Theta hat (MLE)       0.16 Theta star (bias corrected MLE)       0.22
nu hat (MLE)    161.7 nu star (bias corrected)    118.9

MLE Mean (bias corrected)       1.21 MLE Sd (bias corrected)       0.52

Assuming Normal Distribution
   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL       1.49

Gamma GOF Test
A-D Test Statistic       0.29 Anderson-Darling Gamma GOF Test

5% A-D Critical Value       0.73d data appear Gamma Distributed at 5% Significan
K-S Test Statistic       0.18 Kolmogrov-Smirnoff Gamma GOF Test

5% K-S Critical Value       0.25d data appear Gamma Distributed at 5% Significan

5% Shapiro Wilk Critical Value       0.85 Data appear Normal at 5% Significance Level
Lilliefors Test Statistic       0.23 Lilliefors GOF Test

   95% Adjusted-CLT UCL (Chen-1995)       1.53

5% Lilliefors Critical Value       0.26 Data appear Normal at 5% Significance Level
Data appear Normal at 5% Significance Level

   95% Modified-t UCL (Johnson-1978)       1.50

      0.41 Skewness       1.43

Minimum       0.64 Mean       1.21
Maximum       2.42 Median

Normal GOF Test
Shapiro Wilk Test Statistic       0.87 Shapiro Wilk GOF Test

SD       0.50 Std. Error of Mean       0.15
Coefficient of Variation

Uranium-238

General Statistics

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
Recommendations are based upon data size, data distribution, and skewness.

mmendations are based upon the results of the simulation studies summarized in Singh, Maichle, and 
ations results will not cover all Real World data sets; for additional insight the user may want to cons

      1.08

Total Number of Observations      11 Number of Distinct Observations      10
Number of Missing Observations       0

Mean in Original Scale       2.61 Mean in Log Scale       0.5
SD in Original Scale       3.32 SD in Log Scale       0.93

   95% t UCL (Assumes normality)       4.42    95% H-Stat UCL       5.93

Suggested UCL to Use
95% KM (BCA) UCL       4.70

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics
Detected Data appear Lognormal Distributed at 5% Significance Level

CLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distribute
KM Mean (logged)       0.68    95% H-UCL (KM -Log)       4.43

KM SD (logged)       0.70    95% Critical H Value (KM-Log)       2.47
KM Standard Error of Mean (logged)       0.23

DL/2 Statistics
DL/2 Normal DL/2 Log-Transformed

SD in Original Scale       3.34 SD in Log Scale       0.97
% t UCL (assumes normality of ROS data)       4.41    95% Percentile Bootstrap UCL       4.42

   95% BCA Bootstrap UCL       5.45    95% Bootstrap t UCL       7.47
   95% H-UCL (Log ROS)       6.36

5% Lilliefors Critical Value       0.33ected Data appear Lognormal at 5% Significance L
Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects
Mean in Original Scale       2.59 Mean in Log Scale       0.46
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   95% Chebyshev (MVUE) UCL      49.78  97.5% Chebyshev (MVUE) UCL      56.11
   99% Chebyshev (MVUE) UCL

Lognormal Statistics
Minimum of Logged Data       2.91 Mean of logged Data       3.51

     68.54

Assuming Lognormal Distribution
   95% H-UCL      42.91    90% Chebyshev (MVUE) UCL      45.22

Lilliefors Lognormal GOF Test

Lognormal GOF Test
Shapiro Wilk Test Statistic       0.98 Shapiro Wilk Lognormal GOF Test

5% Lilliefors Critical Value       0.26Data appear Lognormal at 5% Significance Level
Data appear Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.85Data appear Lognormal at 5% Significance Level
Lilliefors Test Statistic      0.099

Maximum of Logged Data       4.00 SD of logged Data       0.31

nu hat (MLE)    255.2 nu star (bias corrected)    186.9
MLE Mean (bias corrected)      35.12 MLE Sd (bias corrected)      12.05

Approximate Chi Square Value (0.05)    156.3

Assuming Gamma Distribution
oximate Gamma UCL (use when n>=50))      42 % Adjusted Gamma UCL (use when n<50)      43.26

Adjusted Level of Significance      0.027 Adjusted Chi Square Value    151.7

K-S Test Statistic       0.10 Kolmogrov-Smirnoff Gamma GOF Test
5% K-S Critical Value       0.25d data appear Gamma Distributed at 5% Significan

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics
k hat (MLE)      11.6 k star (bias corrected MLE)       8.49

Theta hat (MLE)       3.02 Theta star (bias corrected MLE)       4.13

   95% Modified-t UCL (Johnson-1978)      41.1

Assuming Normal Distribution
   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL      41.02

Gamma GOF Test
A-D Test Statistic       0.15 Anderson-Darling Gamma GOF Test

5% A-D Critical Value       0.72d data appear Gamma Distributed at 5% Significan

Normal GOF Test
Shapiro Wilk Test Statistic       0.96 Shapiro Wilk GOF Test

SD      10.79 Std. Error of Mean       3.25
Coefficient of Variation

5% Shapiro Wilk Critical Value       0.85 Data appear Normal at 5% Significance Level
Lilliefors Test Statistic       0.13 Lilliefors GOF Test

   95% Adjusted-CLT UCL (Chen-1995)      41.01

5% Lilliefors Critical Value       0.26 Data appear Normal at 5% Significance Level
Data appear Normal at 5% Significance Level

     35

Total Number of Observations      11 Number of Distinct Observations      11
Number of Missing Observations       0

      0.30 Skewness       0.51

Minimum      18.5 Mean      35.12
Maximum      55.1 Median

 97.5% Chebyshev(Mean, Sd) UCL       2.17    99% Chebyshev(Mean, Sd) UCL       2.73

Suggested UCL to Use
95% Student's-t UCL       1.49

Zinc

General Statistics

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
mmendations are based upon the results of the simulation studies summarized in Singh, Singh, and 

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.
For additional insight the user may want to consult a statistician.

   95% CLT UCL       1.46    95% Jackknife UCL       1.49
   95% Standard Bootstrap UCL       1.45    95% Bootstrap-t UCL       1.67

   95% Hall's Bootstrap UCL       2.96    95% Percentile Bootstrap UCL       1.46
   95% BCA Bootstrap UCL       1.52

   90% Chebyshev(Mean, Sd) UCL       1.67    95% Chebyshev(Mean, Sd) UCL       1.88

      2.61

Assuming Lognormal Distribution
   95% H-UCL       1.55    90% Chebyshev (MVUE) UCL       1.63

Nonparametric Distribution Free UCL Statistics
Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

   95% Chebyshev (MVUE) UCL       1.82  97.5% Chebyshev (MVUE) UCL       2.09
   99% Chebyshev (MVUE) UCL

Maximum of Logged Data       0.88 SD of logged Data       0.38
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tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
mmendations are based upon the results of the simulation studies summarized in Singh, Singh, and 

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.
For additional insight the user may want to consult a statistician.

   95% BCA Bootstrap UCL      40.51
   90% Chebyshev(Mean, Sd) UCL      44.88    95% Chebyshev(Mean, Sd) UCL      49.3

 97.5% Chebyshev(Mean, Sd) UCL      55.44    99% Chebyshev(Mean, Sd) UCL      67.49

Suggested UCL to Use
95% Student's-t UCL      41.02

Nonparametric Distribution Free UCLs
   95% CLT UCL      40.47    95% Jackknife UCL      41.02

   95% Standard Bootstrap UCL      40.27    95% Bootstrap-t UCL      42
   95% Hall's Bootstrap UCL      43.59    95% Percentile Bootstrap UCL      40.66

Nonparametric Distribution Free UCL Statistics
Data appear to follow a Discernible Distribution at 5% Significance Level
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Suggested UCL to Use
95% Student's-t UCL      66.5

   95% BCA Bootstrap UCL      70.46
   90% Chebyshev(Mean, Sd) UCL      78.36    95% Chebyshev(Mean, Sd) UCL      91.28

 97.5% Chebyshev(Mean, Sd) UCL    109.2    99% Chebyshev(Mean, Sd) UCL    144.4

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
mmendations are based upon the results of the simulation studies summarized in Singh, Singh, and 

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

Nonparametric Distribution Free UCLs

   95% Chebyshev (MVUE) UCL      90.25  97.5% Chebyshev (MVUE) UCL    107.8
   99% Chebyshev (MVUE) UCL

   95% CLT UCL      65.47    95% Jackknife UCL      66.5
   95% Standard Bootstrap UCL      64.93    95% Bootstrap-t UCL      76.27

   95% Hall's Bootstrap UCL    148    95% Percentile Bootstrap UCL      66.84

Lognormal Statistics
Minimum of Logged Data       2.55 Mean of logged Data       3.67

   142.4

Assuming Lognormal Distribution
   95% H-UCL      76.99    90% Chebyshev (MVUE) UCL      77.58

Nonparametric Distribution Free UCL Statistics
Data appear to follow a Discernible Distribution at 5% Significance Level

Lilliefors Lognormal GOF Test

Lognormal GOF Test
Shapiro Wilk Test Statistic       0.96 Shapiro Wilk Lognormal GOF Test

5% Lilliefors Critical Value       0.22Data appear Lognormal at 5% Significance Level
Data appear Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.88Data appear Lognormal at 5% Significance Level
Lilliefors Test Statistic       0.13

Maximum of Logged Data       5.06 SD of logged Data       0.71

nu hat (MLE)      72.23 nu star (bias corrected)      60.02
MLE Mean (bias corrected)      49.83 MLE Sd (bias corrected)      36.39

Approximate Chi Square Value (0.05)      43.21

Assuming Gamma Distribution
oximate Gamma UCL (use when n>=50))      69.22% Adjusted Gamma UCL (use when n<50)      71.92

Adjusted Level of Significance      0.033 Adjusted Chi Square Value      41.58

5% A-D Critical Value       0.74d data appear Gamma Distributed at 5% Significan
K-S Test Statistic       0.14 Kolmogrov-Smirnoff Gamma GOF Test

Gamma Statistics
k hat (MLE)       2.25 k star (bias corrected MLE)       1.87

5% K-S Critical Value       0.21d data appear Gamma Distributed at 5% Significan
Detected data appear Gamma Distributed at 5% Significance Level

Theta hat (MLE)      22.08 Theta star (bias corrected MLE)      26.57

Lilliefors Test Statistic       0.18 Lilliefors GOF Test
5% Lilliefors Critical Value       0.22 Data appear Normal at 5% Significance Level

   95% Modified-t UCL (Johnson-1978)      67.2

Data appear Approximate Normal at 5% Significance Level

Assuming Normal Distribution
   95% Normal UCL    95% UCLs (Adjusted for Skewness)

Gamma GOF Test
A-D Test Statistic       0.33 Anderson-Darling Gamma GOF Test

   95% Student's-t UCL      66.5    95% Adjusted-CLT UCL (Chen-1995)      69.99

Coefficient of Variation       0.76 Skewness       1.77

Maximum    159 Median      41.35
SD

Normal GOF Test
Shapiro Wilk Test Statistic       0.82 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.88 Data Not Normal at 5% Significance Level

     49.83

General Statistics
Total Number of Observations      16 Number of Distinct Observations      16

     38.04 Std. Error of Mean       9.50

Number of Missing Observations       0
Minimum      12.9 Mean

95%

UCL Statistics for Data Sets with Non-Detects

User Selected Options
e/Time of Computation   2/5/2015 10:46:06 AM

 f Bootstrap Operations   2000

Barium

From File   ProUCLinput_11-011(b)_0-10.xls
Full Precision   OFF

Confidence Coefficient   
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KM SD (logged)       1.17    95% Critical H Value (KM-Log)       2.97
KM Standard Error of Mean (logged)       0.40

% t UCL (assumes normality of ROS data)       0.16    95% Percentile Bootstrap UCL       0.16
   95% BCA Bootstrap UCL       0.22    95% Bootstrap t UCL       0.71

   95% H-UCL (Log ROS)       0.15

CLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distribute
KM Mean (logged)     -3.444    95% H-UCL (KM -Log)       0.15

Lilliefors Test Statistic       0.18 Lilliefors GOF Test
5% Lilliefors Critical Value       0.39ected Data appear Lognormal at 5% Significance L

Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects
Mean in Original Scale      0.087 Mean in Log Scale     -3.453

SD in Original Scale       0.18 SD in Log Scale       1.16

mma Approximate UCL (use when n>=50)       0.17% Gamma Adjusted UCL (use when n<50)       0.19

Adjusted Level of Significance (β)      0.033
Approximate Chi Square Value (13.37, α)

Lognormal GOF Test on Detected Observations Only
Shapiro Wilk Test Statistic       0.95 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.76ected Data appear Lognormal at 5% Significance L

SD       0.18 CV       2.30

      0.12

k hat (MLE)       0.46 k star (bias corrected MLE)       0.41
Theta hat (MLE)       0.17 Theta star (bias corrected MLE)       0.19

      6.14 Adjusted Chi Square Value (13.37, β)       5.59

nu hat (MLE)      14.82 nu star (bias corrected)      13.37
MLE Mean (bias corrected)      0.081 MLE Sd (bias corrected)

 Approximate KM-UCL (use when n>=50)       0.26mma Adjusted KM-UCL (use when n<50)       0.3

ma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM e
Minimum      0.01 Mean      0.081

Gamma ROS Statistics using Imputed  Non-Detects
GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1
For such situations, GROS method tends to yield inflated values of UCLs and BTVs

Maximum       0.70 Median      0.01

nu hat (MLE)       6.75 nu star (bias corrected)       4.03

Gamma Kaplan-Meier (KM) Statistics
k hat (KM)       0.24 nu hat (KM)       7.91

MLE Mean (bias corrected)       0.23 MLE Sd (bias corrected)       0.37

Approximate Chi Square Value (7.91, α)       2.68 Adjusted Chi Square Value (7.91, β)       2.35

K-S Test Statistic       0.20 Kolmogrov-Smirnoff GOF
5% K-S Critical Value       0.36d data appear Gamma Distributed at 5% Significan

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only
k hat (MLE)       0.67 k star (bias corrected MLE)       0.40

Theta hat (MLE)       0.35 Theta star (bias corrected MLE)       0.59

97.5% KM Chebyshev UCL       0.40 99% KM Chebyshev UCL       0.58

   95% KM (z) UCL       0.17    95% KM Bootstrap t UCL       0.45
90% KM Chebyshev UCL

Gamma GOF Tests on Detected Observations Only
A-D Test Statistic       0.26 Anderson-Darling GOF Test

5% A-D Critical Value       0.70d data appear Gamma Distributed at 5% Significan

Lilliefors Test Statistic       0.28 Lilliefors GOF Test
5% Lilliefors Critical Value       0.39etected Data appear Normal at 5% Significance Le

      0.17

Detected Data appear Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs
Mean      0.089 Standard Error of Mean      0.050

      0.24 95% KM Chebyshev UCL       0.30

SD       0.17    95% KM (BCA) UCL       0.18
95% KM (t) UCL       0.17 95% KM (Percentile Bootstrap) UCL

Mean of Logged Detects     -2.33 SD of Logged Detects       1.67

Median Detects      0.094 CV Detects       1.23
Skewness Detects

Normal GOF Test on Detects Only
Shapiro Wilk Test Statistic       0.83 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.76etected Data appear Normal at 5% Significance Le

Number of Distinct Detects       5 Number of Distinct Non-Detects      11

      0.29

Minimum Detect      0.012 Minimum Non-Detect      0.034
Maximum Detect       0.70 Maximum Non-Detect      0.052

      1.29 Kurtosis Detects       0.75

Variance Detects      0.087 Percent Non-Detects      68.75
Mean Detects       0.23 SD Detects

For additional insight the user may want to consult a statistician.

Benzo(b)fluoranthene

General Statistics
Total Number of Observations      16 Number of Distinct Observations      16

Number of Detects       5 Number of Non-Detects      11
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Nonparametric Distribution Free UCLs

   95% Chebyshev (MVUE) UCL      13.38  97.5% Chebyshev (MVUE) UCL      15.69
   99% Chebyshev (MVUE) UCL

   95% CLT UCL       9.67    95% Jackknife UCL       9.78
   95% Standard Bootstrap UCL       9.59    95% Bootstrap-t UCL       9.98

   95% Hall's Bootstrap UCL       9.75    95% Percentile Bootstrap UCL       9.58

Lognormal Statistics
Minimum of Logged Data       0.86 Mean of logged Data       1.92

     20.24

Assuming Lognormal Distribution
   95% H-UCL      11.25    90% Chebyshev (MVUE) UCL      11.72

Nonparametric Distribution Free UCL Statistics
Data appear to follow a Discernible Distribution at 5% Significance Level

Lilliefors Lognormal GOF Test

Lognormal GOF Test
Shapiro Wilk Test Statistic       0.94 Shapiro Wilk Lognormal GOF Test

5% Lilliefors Critical Value       0.22Data appear Lognormal at 5% Significance Level
Data appear Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.88Data appear Lognormal at 5% Significance Level
Lilliefors Test Statistic       0.20

Maximum of Logged Data       2.81 SD of logged Data       0.58

nu hat (MLE)    113.4 nu star (bias corrected)      93.47
MLE Mean (bias corrected)       7.95 MLE Sd (bias corrected)       4.65

Approximate Chi Square Value (0.05)      72.17

Assuming Gamma Distribution
oximate Gamma UCL (use when n>=50))      10.3% Adjusted Gamma UCL (use when n<50)      10.61

Adjusted Level of Significance      0.033 Adjusted Chi Square Value      70.04

K-S Test Statistic       0.18 Kolmogrov-Smirnoff Gamma GOF Test
5% K-S Critical Value       0.21d data appear Gamma Distributed at 5% Significan

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics
k hat (MLE)       3.54 k star (bias corrected MLE)       2.92

Theta hat (MLE)       2.24 Theta star (bias corrected MLE)       2.72

   95% Modified-t UCL (Johnson-1978)       9.80

Assuming Normal Distribution
   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL       9.78

Gamma GOF Test
A-D Test Statistic       0.36 Anderson-Darling Gamma GOF Test

5% A-D Critical Value       0.74d data appear Gamma Distributed at 5% Significan

Normal GOF Test
Shapiro Wilk Test Statistic       0.94 Shapiro Wilk GOF Test

SD       4.18 Std. Error of Mean       1.04
Coefficient of Variation

5% Shapiro Wilk Critical Value       0.88 Data appear Normal at 5% Significance Level
Lilliefors Test Statistic       0.15 Lilliefors GOF Test

   95% Adjusted-CLT UCL (Chen-1995)       9.80

5% Lilliefors Critical Value       0.22 Data appear Normal at 5% Significance Level
Data appear Normal at 5% Significance Level

General Statistics

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
Recommendations are based upon data size, data distribution, and skewness.

mmendations are based upon the results of the simulation studies summarized in Singh, Maichle, and 
ations results will not cover all Real World data sets; for additional insight the user may want to cons

      8.32

Total Number of Observations      16 Number of Distinct Observations      16
Number of Missing Observations       0

      0.52 Skewness       0.45

Minimum       2.38 Mean       7.95
Maximum      16.7 Median

   95% t UCL (Assumes normality)       0.17    95% H-Stat UCL       0.15

Suggested UCL to Use
95% KM (t) UCL       0.17 95% KM (Percentile Bootstrap) UCL       0.17

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics
Detected Data appear Normal Distributed at 5% Significance Level

Chromium

DL/2 Statistics
DL/2 Normal DL/2 Log-Transformed
Mean in Original Scale      0.088 Mean in Log Scale     -3.403

SD in Original Scale       0.18 SD in Log Scale       1.14
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Suggested UCL to Use
95% H-UCL       6.09

   95% CLT UCL       5.27    95% Jackknife UCL       5.39
   95% Standard Bootstrap UCL       5.26    95% Bootstrap-t UCL      10.08

   95% Hall's Bootstrap UCL      13.87    95% Percentile Bootstrap UCL       5.40
   95% BCA Bootstrap UCL       6.26

   90% Chebyshev(Mean, Sd) UCL       6.79    95% Chebyshev(Mean, Sd) UCL       8.31
 97.5% Chebyshev(Mean, Sd) UCL      10.43    99% Chebyshev(Mean, Sd) UCL      14.57

     11.05

Assuming Lognormal Distribution
   95% H-UCL       6.09    90% Chebyshev (MVUE) UCL       5.50

Nonparametric Distribution Free UCL Statistics
Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

   95% Chebyshev (MVUE) UCL       6.58  97.5% Chebyshev (MVUE) UCL       8.09
   99% Chebyshev (MVUE) UCL

5% Lilliefors Critical Value       0.22Data appear Lognormal at 5% Significance Level
Data appear Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.88Data appear Lognormal at 5% Significance Level
Lilliefors Test Statistic       0.18

Maximum of Logged Data       2.78 SD of logged Data       0.94

Lognormal Statistics
Minimum of Logged Data     -0.555 Mean of logged Data       0.72

Approximate Chi Square Value (0.05)      18.93

Assuming Gamma Distribution
oximate Gamma UCL (use when n>=50))       5.54% Adjusted Gamma UCL (use when n<50)       5.86

Adjusted Level of Significance      0.033 Adjusted Chi Square Value      17.89

Lilliefors Lognormal GOF Test

Lognormal GOF Test
Shapiro Wilk Test Statistic       0.91 Shapiro Wilk Lognormal GOF Test

Data Not Gamma Distributed at 5% Significance Level

Gamma Statistics
k hat (MLE)       1.12 k star (bias corrected MLE)       0.95

Theta hat (MLE)       3.05 Theta star (bias corrected MLE)       3.59
nu hat (MLE)      35.96 nu star (bias corrected)      30.55

MLE Mean (bias corrected)       3.43 MLE Sd (bias corrected)       3.51

Assuming Normal Distribution
   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL       5.39

Gamma GOF Test
A-D Test Statistic       1.17 Anderson-Darling Gamma GOF Test

5% A-D Critical Value       0.76ata Not Gamma Distributed at 5% Significance Lev
K-S Test Statistic       0.26 Kolmogrov-Smirnoff Gamma GOF Test

5% K-S Critical Value       0.22ata Not Gamma Distributed at 5% Significance Lev

5% Shapiro Wilk Critical Value       0.88 Data Not Normal at 5% Significance Level
Lilliefors Test Statistic       0.34 Lilliefors GOF Test

   95% Adjusted-CLT UCL (Chen-1995)       5.97

5% Lilliefors Critical Value       0.22 Data Not Normal at 5% Significance Level
Data Not Normal at 5% Significance Level

   95% Modified-t UCL (Johnson-1978)       5.50

      1.30 Skewness       2.32

Minimum       0.57 Mean       3.43
Maximum      16.2 Median

Normal GOF Test
Shapiro Wilk Test Statistic       0.62 Shapiro Wilk GOF Test

SD       4.47 Std. Error of Mean       1.12
Coefficient of Variation

Cobalt

General Statistics

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
mmendations are based upon the results of the simulation studies summarized in Singh, Singh, and 

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.
For additional insight the user may want to consult a statistician.

      1.83

Total Number of Observations      16 Number of Distinct Observations      16
Number of Missing Observations       0

   95% BCA Bootstrap UCL       9.79
   90% Chebyshev(Mean, Sd) UCL      11.09    95% Chebyshev(Mean, Sd) UCL      12.51

 97.5% Chebyshev(Mean, Sd) UCL      14.49    99% Chebyshev(Mean, Sd) UCL      18.37

Suggested UCL to Use
95% Student's-t UCL       9.78
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Suggested UCL to Use
95% Chebyshev (Mean, Sd) UCL      36.02

   95% BCA Bootstrap UCL      24.95
   90% Chebyshev(Mean, Sd) UCL      28.86    95% Chebyshev(Mean, Sd) UCL      36.02

 97.5% Chebyshev(Mean, Sd) UCL      45.96    99% Chebyshev(Mean, Sd) UCL      65.48

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
mmendations are based upon the results of the simulation studies summarized in Singh, Singh, and 

Nonparametric Distribution Free UCLs

   95% Chebyshev (MVUE) UCL      26.06  97.5% Chebyshev (MVUE) UCL      32.53
   99% Chebyshev (MVUE) UCL

   95% CLT UCL      21.72    95% Jackknife UCL      22.29
   95% Standard Bootstrap UCL      21.24    95% Bootstrap-t UCL      64.42

   95% Hall's Bootstrap UCL      71.3    95% Percentile Bootstrap UCL      22.58

Lognormal Statistics
Minimum of Logged Data    -0.059 Mean of logged Data       1.84

     45.24

Assuming Lognormal Distribution
   95% H-UCL      26.8    90% Chebyshev (MVUE) UCL      21.4

Nonparametric Distribution Free UCL Statistics
Data appear to follow a Discernible Distribution at 5% Significance Level

Lilliefors Lognormal GOF Test

Lognormal GOF Test
Shapiro Wilk Test Statistic       0.90 Shapiro Wilk Lognormal GOF Test

5% Lilliefors Critical Value       0.22Data appear Lognormal at 5% Significance Level
Data appear Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.88Data appear Lognormal at 5% Significance Level
Lilliefors Test Statistic       0.16

Maximum of Logged Data       4.30 SD of logged Data       1.11

nu hat (MLE)      26.28 nu star (bias corrected)      22.69
MLE Mean (bias corrected)      13.05 MLE Sd (bias corrected)      15.5

Approximate Chi Square Value (0.05)      12.85

Assuming Gamma Distribution
oximate Gamma UCL (use when n>=50))      23.03% Adjusted Gamma UCL (use when n<50)      24.64

Adjusted Level of Significance      0.033 Adjusted Chi Square Value      12.02

K-S Test Statistic       0.25 Kolmogrov-Smirnoff Gamma GOF Test
5% K-S Critical Value       0.22ata Not Gamma Distributed at 5% Significance Lev

Data Not Gamma Distributed at 5% Significance Level

Gamma Statistics
k hat (MLE)       0.82 k star (bias corrected MLE)       0.70

Theta hat (MLE)      15.89 Theta star (bias corrected MLE)      18.41

   95% Modified-t UCL (Johnson-1978)      22.84

Assuming Normal Distribution
   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL      22.29

Gamma GOF Test
A-D Test Statistic       1.51 Anderson-Darling Gamma GOF Test

5% A-D Critical Value       0.77ata Not Gamma Distributed at 5% Significance Lev

Normal GOF Test
Shapiro Wilk Test Statistic       0.54 Shapiro Wilk GOF Test

SD      21.08 Std. Error of Mean       5.27
Coefficient of Variation

5% Shapiro Wilk Critical Value       0.88 Data Not Normal at 5% Significance Level
Lilliefors Test Statistic       0.39 Lilliefors GOF Test

   95% Adjusted-CLT UCL (Chen-1995)      25.25

5% Lilliefors Critical Value       0.22 Data Not Normal at 5% Significance Level
Data Not Normal at 5% Significance Level

      5.36

Total Number of Observations      16 Number of Distinct Observations      16
Number of Missing Observations       0

      1.61 Skewness       2.51

Minimum       0.94 Mean      13.05
Maximum      74.4 Median

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
mmendations are based upon the results of the simulation studies summarized in Singh, Singh, and 

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.
For additional insight the user may want to consult a statistician.

Copper

General Statistics

ProUCL computes and outputs H-statistic based UCLs for historical reasons only.
 often results in unstable (both high and low) values of UCL95 as shown in examples in the Technica

It is therefore recommended to avoid the use of H-statistic based 95% UCLs.
ametric methods are preferred to compute UCL95 for skewed data sets which do not follow a gamma 



416
417
418
419
420
421
422
423
424
425
426
427
428
429
430
431
432
433
434
435
436
437
438
439
440
441
442
443
444
445
446
447
448
449
450
451
452
453
454
455
456
457
458
459
460
461
462
463
464
465
466
467
468
469
470
471
472
473
474
475
476
477
478
479
480
481
482
483
484
485
486
487
488
489
490
491
492
493
494
495
496
497
498

A B C D E F G H I J K L

KM SD (logged)       1.18    95% Critical H Value (KM-Log)       3.00

% t UCL (assumes normality of ROS data)       0.15    95% Percentile Bootstrap UCL       0.15
   95% BCA Bootstrap UCL       0.18    95% Bootstrap t UCL       0.49

   95% H-UCL (Log ROS)       0.15

CLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distribute
KM Mean (logged)     -3.526    95% H-UCL (KM -Log)       0.14

Lilliefors Test Statistic       0.22 Lilliefors GOF Test
5% Lilliefors Critical Value       0.39ected Data appear Lognormal at 5% Significance L

Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects
Mean in Original Scale      0.084 Mean in Log Scale     -3.478

SD in Original Scale       0.16 SD in Log Scale       1.18

mma Approximate UCL (use when n>=50)       0.16% Gamma Adjusted UCL (use when n<50)       0.18

Adjusted Level of Significance (β)      0.033
Approximate Chi Square Value (13.67, α)

Lognormal GOF Test on Detected Observations Only
Shapiro Wilk Test Statistic       0.88 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.76ected Data appear Lognormal at 5% Significance L

SD       0.16 CV       2.11

      0.12

k hat (MLE)       0.47 k star (bias corrected MLE)       0.42
Theta hat (MLE)       0.16 Theta star (bias corrected MLE)       0.18

      6.34 Adjusted Chi Square Value (13.67, β)       5.78

nu hat (MLE)      15.18 nu star (bias corrected)      13.67
MLE Mean (bias corrected)      0.078 MLE Sd (bias corrected)

 Approximate KM-UCL (use when n>=50)       0.22mma Adjusted KM-UCL (use when n<50)       0.25

ma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM e
Minimum      0.01 Mean      0.078

Gamma ROS Statistics using Imputed  Non-Detects
GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1
For such situations, GROS method tends to yield inflated values of UCLs and BTVs

Maximum       0.52 Median      0.01

nu hat (MLE)       6.99 nu star (bias corrected)       4.13

Gamma Kaplan-Meier (KM) Statistics
k hat (KM)       0.28 nu hat (KM)       8.96

MLE Mean (bias corrected)       0.22 MLE Sd (bias corrected)       0.35

Approximate Chi Square Value (8.96, α)       3.30 Adjusted Chi Square Value (8.96, β)       2.92

K-S Test Statistic       0.25 Kolmogrov-Smirnoff GOF
5% K-S Critical Value       0.36d data appear Gamma Distributed at 5% Significan

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only
k hat (MLE)       0.69 k star (bias corrected MLE)       0.41

Theta hat (MLE)       0.32 Theta star (bias corrected MLE)       0.55

97.5% KM Chebyshev UCL       0.36 99% KM Chebyshev UCL       0.52

   95% KM (z) UCL       0.15    95% KM Bootstrap t UCL       0.28
90% KM Chebyshev UCL

Gamma GOF Tests on Detected Observations Only
A-D Test Statistic       0.41 Anderson-Darling GOF Test

5% A-D Critical Value       0.70d data appear Gamma Distributed at 5% Significan

Lilliefors Test Statistic       0.27 Lilliefors GOF Test
5% Lilliefors Critical Value       0.39etected Data appear Normal at 5% Significance Le

      0.15

Detected Data appear Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs
Mean      0.083 Standard Error of Mean      0.044

      0.21 95% KM Chebyshev UCL       0.27

SD       0.15    95% KM (BCA) UCL       0.16
95% KM (t) UCL       0.16 95% KM (Percentile Bootstrap) UCL

Mean of Logged Detects     -2.34 SD of Logged Detects       1.69

Median Detects       0.11 CV Detects       1.08
Skewness Detects

Normal GOF Test on Detects Only
Shapiro Wilk Test Statistic       0.81 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.76etected Data appear Normal at 5% Significance Le

Number of Distinct Detects       5 Number of Distinct Non-Detects      11

      0.24

Minimum Detect      0.013 Minimum Non-Detect      0.034
Maximum Detect       0.52 Maximum Non-Detect      0.052

      0.52 Kurtosis Detects     -3.05

Variance Detects      0.061 Percent Non-Detects      68.75
Mean Detects       0.22 SD Detects

For additional insight the user may want to consult a statistician.

Fluoranthene

General Statistics
Total Number of Observations      16 Number of Distinct Observations      16

Number of Detects       5 Number of Non-Detects      11

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.
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   317.9 Adjusted Chi Square Value (360.97, β)    313.3

nu hat (MLE)    442.6 nu star (bias corrected)    361
MLE Mean (bias corrected)       1.55 MLE Sd (bias corrected)

mma Approximate UCL (use when n>=50)       1.76% Gamma Adjusted UCL (use when n<50)       1.79

Adjusted Level of Significance (β)      0.033
pproximate Chi Square Value (360.97, α)

Maximum       2.9 Median       1.49
SD       0.47 CV       0.30

      0.46

k hat (MLE)      13.83 k star (bias corrected MLE)      11.28
Theta hat (MLE)       0.11 Theta star (bias corrected MLE)       0.13

pproximate Chi Square Value (371.87, α)    328.2 Adjusted Chi Square Value (371.87, β)    323.5
 Approximate KM-UCL (use when n>=50)       1.76mma Adjusted KM-UCL (use when n<50)       1.79

ma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM e
Minimum       1.03 Mean       1.55

Gamma ROS Statistics using Imputed  Non-Detects
GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1
For such situations, GROS method tends to yield inflated values of UCLs and BTVs

Theta hat (MLE)       0.11 Theta star (bias corrected MLE)       0.14
nu hat (MLE)    411 nu star (bias corrected)    330.1

Gamma Kaplan-Meier (KM) Statistics
k hat (KM)      11.62 nu hat (KM)    371.9

MLE Mean (bias corrected)       1.57 MLE Sd (bias corrected)       0.47

Gamma GOF Tests on Detected Observations Only
A-D Test Statistic       0.33 Anderson-Darling GOF Test

5% A-D Critical Value       0.73d data appear Gamma Distributed at 5% Significan
K-S Test Statistic       0.14 Kolmogrov-Smirnoff GOF

5% K-S Critical Value       0.22d data appear Gamma Distributed at 5% Significan
Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only
k hat (MLE)      13.7 k star (bias corrected MLE)      11

      1.91 95% KM Chebyshev UCL       2.07

SD       0.45    95% KM (BCA) UCL       1.75
95% KM (t) UCL       1.76 95% KM (Percentile Bootstrap) UCL

97.5% KM Chebyshev UCL       2.29 99% KM Chebyshev UCL       2.73

   95% KM (z) UCL       1.75    95% KM Bootstrap t UCL       1.84
90% KM Chebyshev UCL

Normal GOF Test on Detects Only
Shapiro Wilk Test Statistic       0.87 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.88Detected Data Not Normal at 5% Significance Leve
Lilliefors Test Statistic       0.19 Lilliefors GOF Test

5% Lilliefors Critical Value       0.22etected Data appear Normal at 5% Significance Le

      1.75

Detected Data appear Approximate Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs
Mean       1.55 Standard Error of Mean       0.11

      1.56 Kurtosis Detects       3.29

Variance Detects       0.22 Percent Non-Detects       6.25
Mean Detects       1.57 SD Detects

Mean of Logged Detects       0.42 SD of Logged Detects       0.27

Median Detects       1.55 CV Detects       0.30
Skewness Detects

Fluoride

General Statistics
Total Number of Observations      16 Number of Distinct Observations      14

Number of Detects      15 Number of Non-Detects       1
Number of Distinct Detects      14 Number of Distinct Non-Detects       1

      0.47

Minimum Detect       1.03 Minimum Non-Detect       1.55
Maximum Detect       2.9 Maximum Non-Detect       1.55

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics
Detected Data appear Normal Distributed at 5% Significance Level

SD in Original Scale       0.16 SD in Log Scale       1.15
   95% t UCL (Assumes normality)

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
Recommendations are based upon data size, data distribution, and skewness.

mmendations are based upon the results of the simulation studies summarized in Singh, Maichle, and 
ations results will not cover all Real World data sets; for additional insight the user may want to cons

Suggested UCL to Use
95% KM (t) UCL       0.16 95% KM (Percentile Bootstrap) UCL       0.15

    -3.407

KM Standard Error of Mean (logged)       0.36

      0.15    95% H-Stat UCL       0.15

DL/2 Statistics
DL/2 Normal DL/2 Log-Transformed
Mean in Original Scale      0.085 Mean in Log Scale
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Approximate Chi Square Value (13.76, α)       6.40 Adjusted Chi Square Value (13.76, β)       5.84
 Approximate KM-UCL (use when n>=50)       0.11mma Adjusted KM-UCL (use when n<50)       0.12

Theta hat (MLE)      0.073 Theta star (bias corrected MLE)      0.090
nu hat (MLE)      21.77 nu star (bias corrected)      17.66

Gamma Kaplan-Meier (KM) Statistics
k hat (KM)       0.43 nu hat (KM)      13.76

MLE Mean (bias corrected)      0.066 MLE Sd (bias corrected)      0.077

Gamma GOF Tests on Detected Observations Only
A-D Test Statistic       0.72 Anderson-Darling GOF Test

5% A-D Critical Value       0.76d data appear Gamma Distributed at 5% Significan
K-S Test Statistic       0.22 Kolmogrov-Smirnoff GOF

5% K-S Critical Value       0.25d data appear Gamma Distributed at 5% Significan
Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only
k hat (MLE)       0.90 k star (bias corrected MLE)       0.73

      0.11 95% KM Chebyshev UCL       0.14

SD      0.079    95% KM (BCA) UCL      0.092
   95% KM (t) UCL      0.088    95% KM (Percentile Bootstrap) UCL

97.5% KM Chebyshev UCL       0.18 99% KM Chebyshev UCL       0.25

   95% KM (z) UCL      0.086    95% KM Bootstrap t UCL       0.16
90% KM Chebyshev UCL

Normal GOF Test on Detects Only
Shapiro Wilk Test Statistic       0.67 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.85Detected Data Not Normal at 5% Significance Leve
Lilliefors Test Statistic       0.31 Lilliefors GOF Test

5% Lilliefors Critical Value       0.25Detected Data Not Normal at 5% Significance Leve

     0.087

Detected Data Not Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs
Mean      0.051 Standard Error of Mean      0.020

      2.20 Kurtosis Detects       4.78

Variance Detects     0.008 Percent Non-Detects      25%
Mean Detects      0.066 SD Detects

Mean of Logged Detects     -3.353 SD of Logged Detects       1.12

Median Detects      0.026 CV Detects       1.35
Skewness Detects

Mercury

General Statistics
Total Number of Observations      16 Number of Distinct Observations      16

Number of Detects      12 Number of Non-Detects       4
Number of Distinct Detects      12 Number of Distinct Non-Detects       4

     0.090

Minimum Detect     0.007 Minimum Non-Detect      0.012
Maximum Detect       0.31 Maximum Non-Detect      0.014

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics
Detected Data appear Approximate Normal Distributed at 5% Significance Level

SD in Original Scale       0.50 SD in Log Scale       0.31
   95% t UCL (Assumes normality)

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
Recommendations are based upon data size, data distribution, and skewness.

mmendations are based upon the results of the simulation studies summarized in Singh, Maichle, and 
ations results will not cover all Real World data sets; for additional insight the user may want to cons

Suggested UCL to Use
95% KM (t) UCL       1.76 95% KM (Percentile Bootstrap) UCL       1.75

CLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distribute
KM Mean (logged)       0.40    95% H-UCL (KM -Log)       1.76

      0.37

KM SD (logged)       0.26    95% Critical H Value (KM-Log)       1.84
KM Standard Error of Mean (logged)      0.068

      1.75    95% H-Stat UCL       1.78

DL/2 Statistics
DL/2 Normal DL/2 Log-Transformed
Mean in Original Scale       1.52 Mean in Log Scale

SD in Original Scale       0.47 SD in Log Scale       0.26
% t UCL (assumes normality of ROS data)       1.76    95% Percentile Bootstrap UCL       1.75

   95% BCA Bootstrap UCL       1.80    95% Bootstrap t UCL       1.85
   95% H-UCL (Log ROS)       1.77

Lognormal GOF Test on Detected Observations Only
Shapiro Wilk Test Statistic       0.95 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.88ected Data appear Lognormal at 5% Significance L
Lilliefors Test Statistic       0.13 Lilliefors GOF Test

5% Lilliefors Critical Value       0.22ected Data appear Lognormal at 5% Significance L
Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects
Mean in Original Scale       1.55 Mean in Log Scale       0.40
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      4.52 95% KM Chebyshev UCL       5.47

SD       2.65    95% KM (BCA) UCL       3.78
95% KM (t) UCL       3.65 95% KM (Percentile Bootstrap) UCL

97.5% KM Chebyshev UCL       6.78 99% KM Chebyshev UCL       9.37

   95% KM (z) UCL       3.58    95% KM Bootstrap t UCL       5.82
90% KM Chebyshev UCL

Normal GOF Test on Detects Only
Shapiro Wilk Test Statistic       0.59 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.85Detected Data Not Normal at 5% Significance Leve
Lilliefors Test Statistic       0.33 Lilliefors GOF Test

5% Lilliefors Critical Value       0.26Detected Data Not Normal at 5% Significance Leve

      3.68

Detected Data Not Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs
Mean       2.43 Standard Error of Mean       0.69

      2.87 Kurtosis Detects       8.83

Variance Detects       9.97 Percent Non-Detects      31.25
Mean Detects       3.05 SD Detects

Mean of Logged Detects       0.83 SD of Logged Detects       0.69

Median Detects       2.11 CV Detects       1.03
Skewness Detects

Number of Detects      11 Number of Non-Detects       5
Number of Distinct Detects      11 Number of Distinct Non-Detects       5

      3.15

Minimum Detect       1.14 Minimum Non-Detect       1.02
Maximum Detect      12.2 Maximum Non-Detect       1.58

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
Recommendations are based upon data size, data distribution, and skewness.

mmendations are based upon the results of the simulation studies summarized in Singh, Maichle, and 
ations results will not cover all Real World data sets; for additional insight the user may want to cons

95% Adjusted Gamma KM-UCL       0.12

Nitrate

General Statistics
Total Number of Observations      16 Number of Distinct Observations      16

Mean in Original Scale      0.051 Mean in Log Scale     -3.78
SD in Original Scale      0.082 SD in Log Scale       1.23

   95% t UCL (Assumes normality)      0.087    95% H-Stat UCL       0.13

Suggested UCL to Use
95% KM (Chebyshev) UCL       0.14 95% GROS Adjusted Gamma UCL      0.098

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics
Detected Data appear Gamma Distributed at 5% Significance Level

CLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distribute
KM Mean (logged)     -3.725    95% H-UCL (KM -Log)       0.10

KM SD (logged)       1.13    95% Critical H Value (KM-Log)       2.92
KM Standard Error of Mean (logged)       0.29

DL/2 Statistics
DL/2 Normal DL/2 Log-Transformed

SD in Original Scale      0.082 SD in Log Scale       1.32
% t UCL (assumes normality of ROS data)      0.087    95% Percentile Bootstrap UCL      0.085

   95% BCA Bootstrap UCL       0.10    95% Bootstrap t UCL       0.15
   95% H-UCL (Log ROS)       0.15

Lognormal GOF Test on Detected Observations Only
Shapiro Wilk Test Statistic       0.93 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.85ected Data appear Lognormal at 5% Significance L
Lilliefors Test Statistic       0.16 Lilliefors GOF Test

5% Lilliefors Critical Value       0.25ected Data appear Lognormal at 5% Significance L
Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects
Mean in Original Scale      0.051 Mean in Log Scale     -3.856

     12.9 Adjusted Chi Square Value (22.74, β)      12.06

nu hat (MLE)      26.35 nu star (bias corrected)      22.74
MLE Mean (bias corrected)      0.052 MLE Sd (bias corrected)

mma Approximate UCL (use when n>=50)      0.092% Gamma Adjusted UCL (use when n<50)      0.098

Adjusted Level of Significance (β)      0.033
Approximate Chi Square Value (22.74, α)

Maximum       0.31 Median      0.015
SD      0.081 CV       1.55

     0.062

k hat (MLE)       0.82 k star (bias corrected MLE)       0.71
Theta hat (MLE)      0.063 Theta star (bias corrected MLE)      0.073

ma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM e
Minimum     0.007 Mean      0.052

Gamma ROS Statistics using Imputed  Non-Detects
GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1
For such situations, GROS method tends to yield inflated values of UCLs and BTVs
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Variance Detects 3.3709E Percent Non-Detects      68.75
Mean Detects     0.001 SD Detects

Number of Detects       5 Number of Non-Detects      11
Number of Distinct Detects       5 Number of Distinct Non-Detects      11

    0.001

Minimum Detect 7.1100E Minimum Non-Detect     0.002
Maximum Detect     0.005 Maximum Non-Detect     0.003

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
Recommendations are based upon data size, data distribution, and skewness.

mmendations are based upon the results of the simulation studies summarized in Singh, Maichle, and 
ations results will not cover all Real World data sets; for additional insight the user may want to cons

95% Adjusted Gamma KM-UCL       4.33

Perchlorate

General Statistics
Total Number of Observations      16 Number of Distinct Observations      16

Mean in Original Scale       2.29 Mean in Log Scale       0.42
SD in Original Scale       2.82 SD in Log Scale       0.85

   95% t UCL (Assumes normality)       3.53    95% H-Stat UCL       3.79

Suggested UCL to Use
95% KM (Percentile Bootstrap) UCL       3.68 95% GROS Adjusted Gamma UCL       5.34

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics
Detected Data appear Approximate Gamma Distributed at 5% Significance Level

CLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distribute
KM Mean (logged)       0.60    95% H-UCL (KM -Log)       3.28

KM SD (logged)       0.65    95% Critical H Value (KM-Log)       2.22
KM Standard Error of Mean (logged)       0.17

DL/2 Statistics
DL/2 Normal DL/2 Log-Transformed

SD in Original Scale       2.81 SD in Log Scale       0.84
% t UCL (assumes normality of ROS data)       3.54    95% Percentile Bootstrap UCL       3.55

   95% BCA Bootstrap UCL       4.34    95% Bootstrap t UCL       5.18
   95% H-UCL (Log ROS)       3.81

Lognormal GOF Test on Detected Observations Only
Shapiro Wilk Test Statistic       0.86 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.85ected Data appear Lognormal at 5% Significance L
Lilliefors Test Statistic       0.17 Lilliefors GOF Test

5% Lilliefors Critical Value       0.26ected Data appear Lognormal at 5% Significance L
Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects
Mean in Original Scale       2.31 Mean in Log Scale       0.44

      5.20 Adjusted Chi Square Value (11.96, β)       4.70

nu hat (MLE)      13.08 nu star (bias corrected)      11.96
MLE Mean (bias corrected)       2.1 MLE Sd (bias corrected)

mma Approximate UCL (use when n>=50)       4.82% Gamma Adjusted UCL (use when n<50)       5.34

Adjusted Level of Significance (β)      0.033
Approximate Chi Square Value (11.96, α)

Maximum      12.2 Median       1.35
SD       2.96 CV       1.41

      3.43

k hat (MLE)       0.40 k star (bias corrected MLE)       0.37
Theta hat (MLE)       5.13 Theta star (bias corrected MLE)       5.61

Approximate Chi Square Value (26.86, α)      16.05 Adjusted Chi Square Value (26.86, β)      15.1
 Approximate KM-UCL (use when n>=50)       4.07mma Adjusted KM-UCL (use when n<50)       4.33

ma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM e
Minimum      0.01 Mean       2.1

Gamma ROS Statistics using Imputed  Non-Detects
GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1
For such situations, GROS method tends to yield inflated values of UCLs and BTVs

Theta hat (MLE)       1.55 Theta star (bias corrected MLE)       2.05
nu hat (MLE)      43.14 nu star (bias corrected)      32.71

Gamma Kaplan-Meier (KM) Statistics
k hat (KM)       0.83 nu hat (KM)      26.86

MLE Mean (bias corrected)       3.05 MLE Sd (bias corrected)       2.50

Gamma GOF Tests on Detected Observations Only
A-D Test Statistic       0.87 Anderson-Darling GOF Test

5% A-D Critical Value       0.73ed Data Not Gamma Distributed at 5% Significanc
K-S Test Statistic       0.22 Kolmogrov-Smirnoff GOF

5% K-S Critical Value       0.25d data appear Gamma Distributed at 5% Significan
Detected data follow Appr. Gamma Distribution at 5% Significance Level

Gamma Statistics on Detected Data Only
k hat (MLE)       1.96 k star (bias corrected MLE)       1.48
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DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics
Detected Data appear Approximate Normal Distributed at 5% Significance Level

SD in Original Scale     0.001 SD in Log Scale       0.42
   95% t UCL (Assumes normality)

Suggested UCL to Use

CLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distribute
KM Mean (logged)     -6.759    95% H-UCL (KM -Log)     0.001

    -6.609

KM SD (logged)       0.47    95% Critical H Value (KM-Log)       2.02
KM Standard Error of Mean (logged)       0.18

    0.001    95% H-Stat UCL     0.001

DL/2 Statistics
DL/2 Normal DL/2 Log-Transformed
Mean in Original Scale     0.001 Mean in Log Scale

SD in Original Scale     0.001 SD in Log Scale       0.41
% t UCL (assumes normality of ROS data)     0.001    95% Percentile Bootstrap UCL     0.001

   95% BCA Bootstrap UCL     0.002    95% Bootstrap t UCL     0.004
   95% H-UCL (Log ROS)     0.001

Lognormal GOF Test on Detected Observations Only
Shapiro Wilk Test Statistic       0.86 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.76ected Data appear Lognormal at 5% Significance L
Lilliefors Test Statistic       0.25 Lilliefors GOF Test

5% Lilliefors Critical Value       0.39ected Data appear Lognormal at 5% Significance L
Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects
Mean in Original Scale     0.001 Mean in Log Scale     -6.724

     32.02 Adjusted Chi Square Value (46.70, β)      30.64

nu hat (MLE)      55.84 nu star (bias corrected)      46.7
MLE Mean (bias corrected)     0.007 MLE Sd (bias corrected)

mma Approximate UCL (use when n>=50)      0.010% Gamma Adjusted UCL (use when n<50)      0.011

Adjusted Level of Significance (β)      0.033
Approximate Chi Square Value (46.70, α)

Maximum      0.01 Median      0.01
SD     0.003 CV       0.53

    0.006

k hat (MLE)       1.74 k star (bias corrected MLE)       1.45
Theta hat (MLE)     0.004 Theta star (bias corrected MLE)     0.005

Approximate Chi Square Value (55.26, α)      39.18 Adjusted Chi Square Value (55.26, β)      37.64
 Approximate KM-UCL (use when n>=50)     0.001mma Adjusted KM-UCL (use when n<50)     0.001

ma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM e
Minimum 7.1100E Mean     0.007

Gamma ROS Statistics using Imputed  Non-Detects
GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1
For such situations, GROS method tends to yield inflated values of UCLs and BTVs

Theta hat (MLE) 9.6993E Theta star (bias corrected MLE)     0.002
nu hat (MLE)      19.61 nu star (bias corrected)       9.17

Gamma Kaplan-Meier (KM) Statistics
k hat (KM)       1.72 nu hat (KM)      55.26

MLE Mean (bias corrected)     0.001 MLE Sd (bias corrected)     0.001

Gamma GOF Tests on Detected Observations Only
A-D Test Statistic       0.60 Anderson-Darling GOF Test

5% A-D Critical Value       0.68d data appear Gamma Distributed at 5% Significan
K-S Test Statistic       0.30 Kolmogrov-Smirnoff GOF

5% K-S Critical Value       0.36d data appear Gamma Distributed at 5% Significan
Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only
k hat (MLE)       1.96 k star (bias corrected MLE)       0.91

    0.002 95% KM Chebyshev UCL     0.002

SD     0.001    95% KM (BCA) UCL     0.001
95% KM (t) UCL     0.001 95% KM (Percentile Bootstrap) UCL

97.5% KM Chebyshev UCL     0.003 99% KM Chebyshev UCL     0.004

   95% KM (z) UCL     0.001    95% KM Bootstrap t UCL     0.002
90% KM Chebyshev UCL

Normal GOF Test on Detects Only
Shapiro Wilk Test Statistic       0.70 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.76Detected Data Not Normal at 5% Significance Leve
Lilliefors Test Statistic       0.37 Lilliefors GOF Test

5% Lilliefors Critical Value       0.39etected Data appear Normal at 5% Significance Le

    0.001

Detected Data appear Approximate Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs
Mean     0.001 Standard Error of Mean 3.1785E

      2.08 Kurtosis Detects       4.43
Mean of Logged Detects     -6.54 SD of Logged Detects       0.76

Median Detects     0.001 CV Detects       0.96
Skewness Detects
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SD in Original Scale       0.16 SD in Log Scale       1.17
% t UCL (assumes normality of ROS data)       0.15    95% Percentile Bootstrap UCL       0.14

   95% BCA Bootstrap UCL       0.18    95% Bootstrap t UCL       0.41
   95% H-UCL (Log ROS)       0.15

Lognormal GOF Test on Detected Observations Only
Shapiro Wilk Test Statistic       0.87 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.76ected Data appear Lognormal at 5% Significance L
Lilliefors Test Statistic       0.22 Lilliefors GOF Test

5% Lilliefors Critical Value       0.39ected Data appear Lognormal at 5% Significance L
Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects
Mean in Original Scale      0.085 Mean in Log Scale     -3.443

      6.37 Adjusted Chi Square Value (13.71, β)       5.81

nu hat (MLE)      15.24 nu star (bias corrected)      13.71
MLE Mean (bias corrected)      0.078 MLE Sd (bias corrected)

mma Approximate UCL (use when n>=50)       0.16% Gamma Adjusted UCL (use when n<50)       0.18

Adjusted Level of Significance (β)      0.033
Approximate Chi Square Value (13.71, α)

Maximum       0.50 Median      0.01
SD       0.16 CV       2.07

      0.12

k hat (MLE)       0.47 k star (bias corrected MLE)       0.42
Theta hat (MLE)       0.16 Theta star (bias corrected MLE)       0.18

Approximate Chi Square Value (9.41, α)       3.57 Adjusted Chi Square Value (9.41, β)       3.17
 Approximate KM-UCL (use when n>=50)       0.22mma Adjusted KM-UCL (use when n<50)       0.25

ma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM e
Minimum      0.01 Mean      0.078

Gamma ROS Statistics using Imputed  Non-Detects
GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1
For such situations, GROS method tends to yield inflated values of UCLs and BTVs

Theta hat (MLE)       0.31 Theta star (bias corrected MLE)       0.54
nu hat (MLE)       7.21 nu star (bias corrected)       4.21

Gamma Kaplan-Meier (KM) Statistics
k hat (KM)       0.29 nu hat (KM)       9.41

MLE Mean (bias corrected)       0.23 MLE Sd (bias corrected)       0.35

Gamma GOF Tests on Detected Observations Only
A-D Test Statistic       0.41 Anderson-Darling GOF Test

5% A-D Critical Value       0.7d data appear Gamma Distributed at 5% Significan
K-S Test Statistic       0.25 Kolmogrov-Smirnoff GOF

5% K-S Critical Value       0.36d data appear Gamma Distributed at 5% Significan
Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only
k hat (MLE)       0.72 k star (bias corrected MLE)       0.42

      0.21 95% KM Chebyshev UCL       0.27

SD       0.15    95% KM (BCA) UCL       0.16
95% KM (t) UCL       0.16 95% KM (Percentile Bootstrap) UCL

97.5% KM Chebyshev UCL       0.35 99% KM Chebyshev UCL       0.51

   95% KM (z) UCL       0.15    95% KM Bootstrap t UCL       0.27
90% KM Chebyshev UCL

Normal GOF Test on Detects Only
Shapiro Wilk Test Statistic       0.81 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.76etected Data appear Normal at 5% Significance Le
Lilliefors Test Statistic       0.25 Lilliefors GOF Test

5% Lilliefors Critical Value       0.39etected Data appear Normal at 5% Significance Le

      0.15

Detected Data appear Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs
Mean      0.084 Standard Error of Mean      0.043

      0.45 Kurtosis Detects     -3.085

Variance Detects      0.058 Percent Non-Detects      68.75
Mean Detects       0.23 SD Detects

Mean of Logged Detects     -2.304 SD of Logged Detects       1.68

Median Detects       0.13 CV Detects       1.05
Skewness Detects

Pyrene

General Statistics
Total Number of Observations      16 Number of Distinct Observations      16

Number of Detects       5 Number of Non-Detects      11
Number of Distinct Detects       5 Number of Distinct Non-Detects      11

      0.24

Minimum Detect      0.013 Minimum Non-Detect      0.034
Maximum Detect       0.50 Maximum Non-Detect      0.052

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
Recommendations are based upon data size, data distribution, and skewness.

mmendations are based upon the results of the simulation studies summarized in Singh, Maichle, and 
ations results will not cover all Real World data sets; for additional insight the user may want to cons

95% KM (t) UCL     0.001 95% KM (Percentile Bootstrap) UCL     0.001
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      2.04

Assuming Lognormal Distribution
   95% H-UCL       1.29    90% Chebyshev (MVUE) UCL       1.37

Nonparametric Distribution Free UCL Statistics
Data appear to follow a Discernible Distribution at 5% Significance Level

   95% Chebyshev (MVUE) UCL       1.50  97.5% Chebyshev (MVUE) UCL       1.68
   99% Chebyshev (MVUE) UCL

5% Lilliefors Critical Value       0.22Data appear Lognormal at 5% Significance Level
Data appear Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.88Data appear Lognormal at 5% Significance Level
Lilliefors Test Statistic       0.14

Maximum of Logged Data       0.88 SD of logged Data       0.35

Lognormal Statistics
Minimum of Logged Data     -0.442 Mean of logged Data      0.018

Approximate Chi Square Value (0.05)    172.9

Assuming Gamma Distribution
oximate Gamma UCL (use when n>=50))       1.29% Adjusted Gamma UCL (use when n<50)       1.31

Adjusted Level of Significance      0.033 Adjusted Chi Square Value    169.5

Lilliefors Lognormal GOF Test

Lognormal GOF Test
Shapiro Wilk Test Statistic       0.91 Shapiro Wilk Lognormal GOF Test

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics
k hat (MLE)       7.83 k star (bias corrected MLE)       6.40

Theta hat (MLE)       0.13 Theta star (bias corrected MLE)       0.17
nu hat (MLE)    250.7 nu star (bias corrected)    205

MLE Mean (bias corrected)       1.08 MLE Sd (bias corrected)       0.43

Assuming Normal Distribution
   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL       1.28

Gamma GOF Test
A-D Test Statistic       0.69 Anderson-Darling Gamma GOF Test

5% A-D Critical Value       0.74d data appear Gamma Distributed at 5% Significan
K-S Test Statistic       0.16 Kolmogrov-Smirnoff Gamma GOF Test

5% K-S Critical Value       0.21d data appear Gamma Distributed at 5% Significan

5% Shapiro Wilk Critical Value       0.88 Data Not Normal at 5% Significance Level
Lilliefors Test Statistic       0.19 Lilliefors GOF Test

   95% Adjusted-CLT UCL (Chen-1995)       1.33

5% Lilliefors Critical Value       0.22 Data appear Normal at 5% Significance Level
Data appear Approximate Normal at 5% Significance Level

   95% Modified-t UCL (Johnson-1978)       1.29

      0.42 Skewness       1.91

Minimum       0.64 Mean       1.08
Maximum       2.42 Median

Normal GOF Test
Shapiro Wilk Test Statistic       0.79 Shapiro Wilk GOF Test

SD       0.45 Std. Error of Mean       0.11
Coefficient of Variation

Uranium-238

General Statistics

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
Recommendations are based upon data size, data distribution, and skewness.

mmendations are based upon the results of the simulation studies summarized in Singh, Maichle, and 
ations results will not cover all Real World data sets; for additional insight the user may want to cons

      0.95

Total Number of Observations      16 Number of Distinct Observations      14
Number of Missing Observations       0

Mean in Original Scale      0.086 Mean in Log Scale     -3.395
SD in Original Scale       0.16 SD in Log Scale       1.16

   95% t UCL (Assumes normality)       0.15    95% H-Stat UCL       0.16

Suggested UCL to Use
95% KM (t) UCL       0.16 95% KM (Percentile Bootstrap) UCL       0.15

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics
Detected Data appear Normal Distributed at 5% Significance Level

CLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distribute
KM Mean (logged)     -3.5    95% H-UCL (KM -Log)       0.15

KM SD (logged)       1.19    95% Critical H Value (KM-Log)       3.00
KM Standard Error of Mean (logged)       0.37

DL/2 Statistics
DL/2 Normal DL/2 Log-Transformed
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   95% BCA Bootstrap UCL      37.36
   90% Chebyshev(Mean, Sd) UCL      40.48    95% Chebyshev(Mean, Sd) UCL      43.89

Nonparametric Distribution Free UCLs

   95% Chebyshev (MVUE) UCL      43.8  97.5% Chebyshev (MVUE) UCL      48.5
   99% Chebyshev (MVUE) UCL

   95% CLT UCL      37.07    95% Jackknife UCL      37.34
   95% Standard Bootstrap UCL      36.89    95% Bootstrap-t UCL      37.97

   95% Hall's Bootstrap UCL      38.54    95% Percentile Bootstrap UCL      36.99

Lognormal Statistics
Minimum of Logged Data       2.91 Mean of logged Data       3.45

     57.74

Assuming Lognormal Distribution
   95% H-UCL      38.16    90% Chebyshev (MVUE) UCL      40.41

Nonparametric Distribution Free UCL Statistics
Data appear to follow a Discernible Distribution at 5% Significance Level

Lilliefors Lognormal GOF Test

Lognormal GOF Test
Shapiro Wilk Test Statistic       0.97 Shapiro Wilk Lognormal GOF Test

5% Lilliefors Critical Value       0.22Data appear Lognormal at 5% Significance Level
Data appear Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.88Data appear Lognormal at 5% Significance Level
Lilliefors Test Statistic       0.12

Maximum of Logged Data       4.00 SD of logged Data       0.29

nu hat (MLE)    384.4 nu star (bias corrected)    313.6
MLE Mean (bias corrected)      32.94 MLE Sd (bias corrected)      10.52

Approximate Chi Square Value (0.05)    273.6

Assuming Gamma Distribution
oximate Gamma UCL (use when n>=50))      37.76% Adjusted Gamma UCL (use when n<50)      38.35

Adjusted Level of Significance      0.033 Adjusted Chi Square Value    269.4

K-S Test Statistic       0.13 Kolmogrov-Smirnoff Gamma GOF Test
5% K-S Critical Value       0.21d data appear Gamma Distributed at 5% Significan

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics
k hat (MLE)      12.01 k star (bias corrected MLE)       9.80

Theta hat (MLE)       2.74 Theta star (bias corrected MLE)       3.36

   95% Modified-t UCL (Johnson-1978)      37.42

Assuming Normal Distribution
   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL      37.34

Gamma GOF Test
A-D Test Statistic       0.26 Anderson-Darling Gamma GOF Test

5% A-D Critical Value       0.73d data appear Gamma Distributed at 5% Significan

Normal GOF Test
Shapiro Wilk Test Statistic       0.93 Shapiro Wilk GOF Test

SD      10.05 Std. Error of Mean       2.51
Coefficient of Variation

5% Shapiro Wilk Critical Value       0.88 Data appear Normal at 5% Significance Level
Lilliefors Test Statistic       0.12 Lilliefors GOF Test

   95% Adjusted-CLT UCL (Chen-1995)      37.59

5% Lilliefors Critical Value       0.22 Data appear Normal at 5% Significance Level
Data appear Normal at 5% Significance Level

     32.8

Total Number of Observations      16 Number of Distinct Observations      16
Number of Missing Observations       0

      0.30 Skewness       0.76

Minimum      18.5 Mean      32.94
Maximum      55.1 Median

 97.5% Chebyshev(Mean, Sd) UCL       1.80    99% Chebyshev(Mean, Sd) UCL       2.22

Suggested UCL to Use
95% Student's-t UCL       1.28

Zinc

General Statistics

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
mmendations are based upon the results of the simulation studies summarized in Singh, Singh, and 

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.
For additional insight the user may want to consult a statistician.

   95% CLT UCL       1.27    95% Jackknife UCL       1.28
   95% Standard Bootstrap UCL       1.26    95% Bootstrap-t UCL       1.44

   95% Hall's Bootstrap UCL       2.21    95% Percentile Bootstrap UCL       1.29
   95% BCA Bootstrap UCL       1.33

   90% Chebyshev(Mean, Sd) UCL       1.43    95% Chebyshev(Mean, Sd) UCL       1.58

Nonparametric Distribution Free UCLs
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tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
mmendations are based upon the results of the simulation studies summarized in Singh, Singh, and 

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.
For additional insight the user may want to consult a statistician.

 97.5% Chebyshev(Mean, Sd) UCL      48.63    99% Chebyshev(Mean, Sd) UCL      57.94

Suggested UCL to Use
95% Student's-t UCL      37.34
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UCL Statistics for Data Sets with Non-Detects

User Selected Options
e/Time of Computation   2/5/2015 10:47:21 AM

General Statistics
Total Number of Observations      10 Number of Distinct Observations      10

 f Bootstrap Operations   2000

Barium

From File   ProUCLinput_11-011(d)_0-10.xls
Full Precision   OFF

Confidence Coefficient   95%

Coefficient of Variation       0.51 Skewness    -0.040

Maximum    146 Median      94.25
SD      41.88 Std. Error of Mean      13.24

Number of Missing Observations       0
Minimum      30.7 Mean      81.96

Data appear Normal at 5% Significance Level

Assuming Normal Distribution
   95% Normal UCL    95% UCLs (Adjusted for Skewness)

Lilliefors Test Statistic       0.22 Lilliefors GOF Test
5% Lilliefors Critical Value       0.28 Data appear Normal at 5% Significance Level

Normal GOF Test
Shapiro Wilk Test Statistic       0.88 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.84 Data appear Normal at 5% Significance Level

5% K-S Critical Value       0.26d data appear Gamma Distributed at 5% Significan
Detected data appear Gamma Distributed at 5% Significance Level

5% A-D Critical Value       0.73d data appear Gamma Distributed at 5% Significan
K-S Test Statistic       0.25 Kolmogrov-Smirnoff Gamma GOF Test

Gamma GOF Test
A-D Test Statistic       0.67 Anderson-Darling Gamma GOF Test

   95% Student's-t UCL    106.2    95% Adjusted-CLT UCL (Chen-1995)    103.6
   95% Modified-t UCL (Johnson-1978)    106.2

MLE Mean (bias corrected)      81.96 MLE Sd (bias corrected)      51.06
Approximate Chi Square Value (0.05)      36.05

Theta hat (MLE)      22.85 Theta star (bias corrected MLE)      31.8
nu hat (MLE)      71.72 nu star (bias corrected)      51.54

Gamma Statistics
k hat (MLE)       3.58 k star (bias corrected MLE)       2.57

5% Shapiro Wilk Critical Value       0.84Data appear Lognormal at 5% Significance Level
Lilliefors Test Statistic       0.25 Lilliefors Lognormal GOF Test

Lognormal GOF Test
Shapiro Wilk Test Statistic       0.85 Shapiro Wilk Lognormal GOF Test

Assuming Gamma Distribution
oximate Gamma UCL (use when n>=50))    117.2% Adjusted Gamma UCL (use when n<50)    124.9

Adjusted Level of Significance      0.026 Adjusted Chi Square Value      33.81

Assuming Lognormal Distribution
   95% H-UCL    136.2    90% Chebyshev (MVUE) UCL    131.6

Maximum of Logged Data       4.98 SD of logged Data       0.6

Lognormal Statistics
Minimum of Logged Data       3.42 Mean of logged Data       4.26

5% Lilliefors Critical Value       0.28Data appear Lognormal at 5% Significance Level
Data appear Lognormal at 5% Significance Level

   95% CLT UCL    103.7    95% Jackknife UCL    106.2
   95% Standard Bootstrap UCL    102.6    95% Bootstrap-t UCL    104.7

Nonparametric Distribution Free UCL Statistics
Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

   95% Chebyshev (MVUE) UCL    153.5  97.5% Chebyshev (MVUE) UCL    184
   99% Chebyshev (MVUE) UCL    243.8

Suggested UCL to Use
95% Student's-t UCL    106.2

   90% Chebyshev(Mean, Sd) UCL    121.7    95% Chebyshev(Mean, Sd) UCL    139.7
 97.5% Chebyshev(Mean, Sd) UCL    164.7    99% Chebyshev(Mean, Sd) UCL    213.7

   95% Hall's Bootstrap UCL    101.4    95% Percentile Bootstrap UCL    102.7
   95% BCA Bootstrap UCL    101.2

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
mmendations are based upon the results of the simulation studies summarized in Singh, Singh, and 

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.
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Cadmium

General Statistics
Total Number of Observations      10 Number of Distinct Observations       9

 highly negatively-skewed data, confidence limits (e.g., Chen, Johnson, Lognormal, and Gamma) ma
reliable.  Chen's and Johnson's methods provide adjustments for positvely skewed data sets.

For additional insight the user may want to consult a statistician.

Coefficient of Variation       0.45 Skewness    -0.074

Maximum       0.50 Median       0.27
SD       0.12 Std. Error of Mean      0.039

Number of Missing Observations       0
Minimum      0.035 Mean       0.27

Data appear Normal at 5% Significance Level

Assuming Normal Distribution
   95% Normal UCL    95% UCLs (Adjusted for Skewness)

Lilliefors Test Statistic       0.19 Lilliefors GOF Test
5% Lilliefors Critical Value       0.28 Data appear Normal at 5% Significance Level

Normal GOF Test
Shapiro Wilk Test Statistic       0.95 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.84 Data appear Normal at 5% Significance Level

5% K-S Critical Value       0.26ata Not Gamma Distributed at 5% Significance Lev
Detected data follow Appr. Gamma Distribution at 5% Significance Level

5% A-D Critical Value       0.73d data appear Gamma Distributed at 5% Significan
K-S Test Statistic       0.28 Kolmogrov-Smirnoff Gamma GOF Test

Gamma GOF Test
A-D Test Statistic       0.70 Anderson-Darling Gamma GOF Test

   95% Student's-t UCL       0.34    95% Adjusted-CLT UCL (Chen-1995)       0.34
   95% Modified-t UCL (Johnson-1978)       0.34

MLE Mean (bias corrected)       0.27 MLE Sd (bias corrected)       0.18
Approximate Chi Square Value (0.05)      32.14

Theta hat (MLE)      0.084 Theta star (bias corrected MLE)       0.11
nu hat (MLE)      65.03 nu star (bias corrected)      46.85

Gamma Statistics
k hat (MLE)       3.25 k star (bias corrected MLE)       2.34

5% Shapiro Wilk Critical Value       0.84 Data Not Lognormal at 5% Significance Level
Lilliefors Test Statistic       0.33 Lilliefors Lognormal GOF Test

Lognormal GOF Test
Shapiro Wilk Test Statistic       0.74 Shapiro Wilk Lognormal GOF Test

Assuming Gamma Distribution
oximate Gamma UCL (use when n>=50))       0.40% Adjusted Gamma UCL (use when n<50)       0.43

Adjusted Level of Significance      0.026 Adjusted Chi Square Value      30.04

Assuming Lognormal Distribution
   95% H-UCL       0.57    90% Chebyshev (MVUE) UCL       0.50

Maximum of Logged Data     -0.68 SD of logged Data       0.72

Lognormal Statistics
Minimum of Logged Data     -3.352 Mean of logged Data     -1.449

5% Lilliefors Critical Value       0.28 Data Not Lognormal at 5% Significance Level
Data Not Lognormal at 5% Significance Level

   95% CLT UCL       0.34    95% Jackknife UCL       0.34
   95% Standard Bootstrap UCL       0.33    95% Bootstrap-t UCL       0.34

Nonparametric Distribution Free UCL Statistics
Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

   95% Chebyshev (MVUE) UCL       0.60  97.5% Chebyshev (MVUE) UCL       0.73
   99% Chebyshev (MVUE) UCL       0.99

Suggested UCL to Use
95% Student's-t UCL       0.34

   90% Chebyshev(Mean, Sd) UCL       0.39    95% Chebyshev(Mean, Sd) UCL       0.44
 97.5% Chebyshev(Mean, Sd) UCL       0.52    99% Chebyshev(Mean, Sd) UCL       0.67

   95% Hall's Bootstrap UCL       0.36    95% Percentile Bootstrap UCL       0.33
   95% BCA Bootstrap UCL       0.33

 highly negatively-skewed data, confidence limits (e.g., Chen, Johnson, Lognormal, and Gamma) ma
reliable.  Chen's and Johnson's methods provide adjustments for positvely skewed data sets.

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
mmendations are based upon the results of the simulation studies summarized in Singh, Singh, and 

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.
For additional insight the user may want to consult a statistician.
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Chromium

General Statistics
Total Number of Observations      10 Number of Distinct Observations      10

Coefficient of Variation       0.88 Skewness       2.99

Maximum      27.7 Median       5.83
SD       7.03 Std. Error of Mean       2.22

Number of Missing Observations       0
Minimum       3.82 Mean       7.95

Data Not Normal at 5% Significance Level

Assuming Normal Distribution
   95% Normal UCL    95% UCLs (Adjusted for Skewness)

Lilliefors Test Statistic       0.39 Lilliefors GOF Test
5% Lilliefors Critical Value       0.28 Data Not Normal at 5% Significance Level

Normal GOF Test
Shapiro Wilk Test Statistic       0.52 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.84 Data Not Normal at 5% Significance Level

5% A-D Critical Value       0.73ata Not Gamma Distributed at 5% Significance Lev
K-S Test Statistic       0.32 Kolmogrov-Smirnoff Gamma GOF Test

Gamma GOF Test
A-D Test Statistic       1.49 Anderson-Darling Gamma GOF Test

   95% Student's-t UCL      12.04    95% Adjusted-CLT UCL (Chen-1995)      13.87
   95% Modified-t UCL (Johnson-1978)      12.39

Theta hat (MLE)       2.77 Theta star (bias corrected MLE)       3.84
nu hat (MLE)      57.29 nu star (bias corrected)      41.43

Gamma Statistics
k hat (MLE)       2.86 k star (bias corrected MLE)       2.07

5% K-S Critical Value       0.26ata Not Gamma Distributed at 5% Significance Lev
Data Not Gamma Distributed at 5% Significance Level

Assuming Gamma Distribution
oximate Gamma UCL (use when n>=50))      11.91% Adjusted Gamma UCL (use when n<50)      12.81

Adjusted Level of Significance      0.026 Adjusted Chi Square Value      25.74

MLE Mean (bias corrected)       7.95 MLE Sd (bias corrected)       5.53
Approximate Chi Square Value (0.05)      27.68

Lognormal Statistics
Minimum of Logged Data       1.34 Mean of logged Data       1.89

5% Lilliefors Critical Value       0.28Data appear Lognormal at 5% Significance Level
Data appear Approximate Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.84 Data Not Lognormal at 5% Significance Level
Lilliefors Test Statistic       0.27 Lilliefors Lognormal GOF Test

Lognormal GOF Test
Shapiro Wilk Test Statistic       0.73 Shapiro Wilk Lognormal GOF Test

   95% Chebyshev (MVUE) UCL      13.33  97.5% Chebyshev (MVUE) UCL      15.84
   99% Chebyshev (MVUE) UCL      20.75

Assuming Lognormal Distribution
   95% H-UCL      11.62    90% Chebyshev (MVUE) UCL      11.53

Maximum of Logged Data       3.32 SD of logged Data       0.54

   95% Hall's Bootstrap UCL      29.85    95% Percentile Bootstrap UCL      12.06
   95% BCA Bootstrap UCL      14.26

   95% CLT UCL      11.62    95% Jackknife UCL      12.04
   95% Standard Bootstrap UCL      11.46    95% Bootstrap-t UCL      27.04

Nonparametric Distribution Free UCL Statistics
Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
mmendations are based upon the results of the simulation studies summarized in Singh, Singh, and 

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.
For additional insight the user may want to consult a statistician.

Suggested UCL to Use
95% Chebyshev (Mean, Sd) UCL      17.66

   90% Chebyshev(Mean, Sd) UCL      14.63    95% Chebyshev(Mean, Sd) UCL      17.66
 97.5% Chebyshev(Mean, Sd) UCL      21.85    99% Chebyshev(Mean, Sd) UCL      30.09

Total Number of Observations      10 Number of Distinct Observations      10
Number of Missing Observations       0

Copper

General Statistics
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Minimum       4.31 Mean      13.85

Maximum      29.6 Median       7.75

5% Lilliefors Critical Value       0.28 Data Not Normal at 5% Significance Level
Data Not Normal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.84 Data Not Normal at 5% Significance Level
Lilliefors Test Statistic       0.31 Lilliefors GOF Test

Normal GOF Test
Shapiro Wilk Test Statistic       0.78 Shapiro Wilk GOF Test

SD      10.46 Std. Error of Mean       3.30
Coefficient of Variation       0.75 Skewness       0.65

Gamma GOF Test
A-D Test Statistic       0.89 Anderson-Darling Gamma GOF Test

5% A-D Critical Value       0.73ata Not Gamma Distributed at 5% Significance Lev

   95% Modified-t UCL (Johnson-1978)      20.03

Assuming Normal Distribution
   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL      19.92    95% Adjusted-CLT UCL (Chen-1995)      20.03

Theta hat (MLE)       6.91 Theta star (bias corrected MLE)       9.42
nu hat (MLE)      40.08 nu star (bias corrected)      29.39

Data Not Gamma Distributed at 5% Significance Level

Gamma Statistics
k hat (MLE)       2.00 k star (bias corrected MLE)       1.47

K-S Test Statistic       0.28 Kolmogrov-Smirnoff Gamma GOF Test
5% K-S Critical Value       0.27ata Not Gamma Distributed at 5% Significance Lev

Assuming Gamma Distribution
oximate Gamma UCL (use when n>=50))      22.6% Adjusted Gamma UCL (use when n<50)      24.7

Adjusted Level of Significance      0.026 Adjusted Chi Square Value      16.48

MLE Mean (bias corrected)      13.85 MLE Sd (bias corrected)      11.42
Approximate Chi Square Value (0.05)      18.01

Lognormal Statistics
Minimum of Logged Data       1.46 Mean of logged Data       2.35

5% Lilliefors Critical Value       0.28Data appear Lognormal at 5% Significance Level
Data appear Approximate Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.84 Data Not Lognormal at 5% Significance Level
Lilliefors Test Statistic       0.24 Lilliefors Lognormal GOF Test

Lognormal GOF Test
Shapiro Wilk Test Statistic       0.83 Shapiro Wilk Lognormal GOF Test

   95% Chebyshev (MVUE) UCL      28.97  97.5% Chebyshev (MVUE) UCL      35.56
   99% Chebyshev (MVUE) UCL      48.49

Assuming Lognormal Distribution
   95% H-UCL      28.37    90% Chebyshev (MVUE) UCL      24.23

Maximum of Logged Data       3.38 SD of logged Data       0.77

   95% Hall's Bootstrap UCL      17.86    95% Percentile Bootstrap UCL      19.27
   95% BCA Bootstrap UCL      19.76

   95% CLT UCL      19.29    95% Jackknife UCL      19.92
   95% Standard Bootstrap UCL      19.05    95% Bootstrap-t UCL      20.89

Nonparametric Distribution Free UCL Statistics
Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
mmendations are based upon the results of the simulation studies summarized in Singh, Singh, and 

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.
For additional insight the user may want to consult a statistician.

Suggested UCL to Use
95% Chebyshev (Mean, Sd) UCL      28.27

   90% Chebyshev(Mean, Sd) UCL      23.78    95% Chebyshev(Mean, Sd) UCL      28.27
 97.5% Chebyshev(Mean, Sd) UCL      34.52    99% Chebyshev(Mean, Sd) UCL      46.78

Minimum       1.1 Mean       1.61
Maximum       2.3 Median       1.50

Total Number of Observations      10 Number of Distinct Observations      10
Number of Missing Observations       0

Fluoride

General Statistics

Normal GOF Test
Shapiro Wilk Test Statistic       0.90 Shapiro Wilk GOF Test

SD       0.44 Std. Error of Mean       0.14
Coefficient of Variation       0.27 Skewness       0.39
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5% Lilliefors Critical Value       0.28 Data appear Normal at 5% Significance Level
Data appear Normal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.84 Data appear Normal at 5% Significance Level
Lilliefors Test Statistic       0.16 Lilliefors GOF Test

Gamma GOF Test
A-D Test Statistic       0.40 Anderson-Darling Gamma GOF Test

5% A-D Critical Value       0.72d data appear Gamma Distributed at 5% Significan

   95% Modified-t UCL (Johnson-1978)       1.87

Assuming Normal Distribution
   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL       1.87    95% Adjusted-CLT UCL (Chen-1995)       1.86

Theta hat (MLE)       0.10 Theta star (bias corrected MLE)       0.15
nu hat (MLE)    294.8 nu star (bias corrected)    207.7

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics
k hat (MLE)      14.74 k star (bias corrected MLE)      10.38

K-S Test Statistic       0.17 Kolmogrov-Smirnoff Gamma GOF Test
5% K-S Critical Value       0.26d data appear Gamma Distributed at 5% Significan

Assuming Gamma Distribution
oximate Gamma UCL (use when n>=50))       1.91% Adjusted Gamma UCL (use when n<50)       1.96

Adjusted Level of Significance      0.026 Adjusted Chi Square Value    170.2

MLE Mean (bias corrected)       1.61 MLE Sd (bias corrected)       0.50
Approximate Chi Square Value (0.05)    175.3

Lognormal Statistics
Minimum of Logged Data      0.095 Mean of logged Data       0.44

5% Lilliefors Critical Value       0.28Data appear Lognormal at 5% Significance Level
Data appear Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.84Data appear Lognormal at 5% Significance Level
Lilliefors Test Statistic       0.16 Lilliefors Lognormal GOF Test

Lognormal GOF Test
Shapiro Wilk Test Statistic       0.91 Shapiro Wilk Lognormal GOF Test

   95% Chebyshev (MVUE) UCL       2.22  97.5% Chebyshev (MVUE) UCL       2.49
   99% Chebyshev (MVUE) UCL       3.02

Assuming Lognormal Distribution
   95% H-UCL       1.93    90% Chebyshev (MVUE) UCL       2.03

Maximum of Logged Data       0.83 SD of logged Data       0.27

   95% Hall's Bootstrap UCL       1.83    95% Percentile Bootstrap UCL       1.83
   95% BCA Bootstrap UCL       1.86

   95% CLT UCL       1.84    95% Jackknife UCL       1.87
   95% Standard Bootstrap UCL       1.82    95% Bootstrap-t UCL       1.91

Nonparametric Distribution Free UCL Statistics
Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
mmendations are based upon the results of the simulation studies summarized in Singh, Singh, and 

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.
For additional insight the user may want to consult a statistician.

Suggested UCL to Use
95% Student's-t UCL       1.87

   90% Chebyshev(Mean, Sd) UCL       2.03    95% Chebyshev(Mean, Sd) UCL       2.22
 97.5% Chebyshev(Mean, Sd) UCL       2.49    99% Chebyshev(Mean, Sd) UCL       3.01

Minimum       4 Mean      12.28
Maximum      22.9 Median       9.80

Total Number of Observations      10 Number of Distinct Observations      10
Number of Missing Observations       0

Lead

General Statistics

5% Lilliefors Critical Value       0.28 Data appear Normal at 5% Significance Level
Data appear Normal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.84 Data appear Normal at 5% Significance Level
Lilliefors Test Statistic       0.22 Lilliefors GOF Test

Normal GOF Test
Shapiro Wilk Test Statistic       0.90 Shapiro Wilk GOF Test

SD       6.76 Std. Error of Mean       2.14
Coefficient of Variation       0.55 Skewness       0.33

Assuming Normal Distribution
   95% Normal UCL    95% UCLs (Adjusted for Skewness)
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Gamma GOF Test
A-D Test Statistic       0.40 Anderson-Darling Gamma GOF Test

5% A-D Critical Value       0.73d data appear Gamma Distributed at 5% Significan

   95% Modified-t UCL (Johnson-1978)      16.24
   95% Student's-t UCL      16.2    95% Adjusted-CLT UCL (Chen-1995)      16.04

Theta hat (MLE)       3.66 Theta star (bias corrected MLE)       5.08
nu hat (MLE)      67.04 nu star (bias corrected)      48.26

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics
k hat (MLE)       3.35 k star (bias corrected MLE)       2.41

K-S Test Statistic       0.22 Kolmogrov-Smirnoff Gamma GOF Test
5% K-S Critical Value       0.26d data appear Gamma Distributed at 5% Significan

Assuming Gamma Distribution
oximate Gamma UCL (use when n>=50))      17.79% Adjusted Gamma UCL (use when n<50)      19.01

Adjusted Level of Significance      0.026 Adjusted Chi Square Value      31.17

MLE Mean (bias corrected)      12.28 MLE Sd (bias corrected)       7.90
Approximate Chi Square Value (0.05)      33.31

Lognormal Statistics
Minimum of Logged Data       1.38 Mean of logged Data       2.35

5% Lilliefors Critical Value       0.28Data appear Lognormal at 5% Significance Level
Data appear Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.84Data appear Lognormal at 5% Significance Level
Lilliefors Test Statistic       0.20 Lilliefors Lognormal GOF Test

Lognormal GOF Test
Shapiro Wilk Test Statistic       0.92 Shapiro Wilk Lognormal GOF Test

   95% Chebyshev (MVUE) UCL      23.15  97.5% Chebyshev (MVUE) UCL      27.8
   99% Chebyshev (MVUE) UCL      36.94

Assuming Lognormal Distribution
   95% H-UCL      20.65    90% Chebyshev (MVUE) UCL      19.8

Maximum of Logged Data       3.13 SD of logged Data       0.61

   95% Hall's Bootstrap UCL      15.55    95% Percentile Bootstrap UCL      15.93
   95% BCA Bootstrap UCL      16.05

   95% CLT UCL      15.8    95% Jackknife UCL      16.2
   95% Standard Bootstrap UCL      15.64    95% Bootstrap-t UCL      16.69

Nonparametric Distribution Free UCL Statistics
Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
mmendations are based upon the results of the simulation studies summarized in Singh, Singh, and 

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.
For additional insight the user may want to consult a statistician.

Suggested UCL to Use
95% Student's-t UCL      16.2

   90% Chebyshev(Mean, Sd) UCL      18.7    95% Chebyshev(Mean, Sd) UCL      21.61
 97.5% Chebyshev(Mean, Sd) UCL      25.64    99% Chebyshev(Mean, Sd) UCL      33.57

Minimum    533 Mean   1065
Maximum   2020 Median   1085

Total Number of Observations      10 Number of Distinct Observations      10
Number of Missing Observations       0

Magnesium

General Statistics

5% Lilliefors Critical Value       0.28 Data appear Normal at 5% Significance Level
Data appear Normal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.84 Data appear Normal at 5% Significance Level
Lilliefors Test Statistic       0.19 Lilliefors GOF Test

Normal GOF Test
Shapiro Wilk Test Statistic       0.90 Shapiro Wilk GOF Test

SD    422.4 Std. Error of Mean    133.6
Coefficient of Variation       0.39 Skewness       1.12

Gamma GOF Test
A-D Test Statistic       0.27 Anderson-Darling Gamma GOF Test

5% A-D Critical Value       0.72d data appear Gamma Distributed at 5% Significan

   95% Modified-t UCL (Johnson-1978)   1318

Assuming Normal Distribution
   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL   1310    95% Adjusted-CLT UCL (Chen-1995)   1335

K-S Test Statistic       0.15 Kolmogrov-Smirnoff Gamma GOF Test
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Theta hat (MLE)    140.6 Theta star (bias corrected MLE)    198.4
nu hat (MLE)    151.4 nu star (bias corrected)    107.3

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics
k hat (MLE)       7.57 k star (bias corrected MLE)       5.36

5% K-S Critical Value       0.26d data appear Gamma Distributed at 5% Significan

Assuming Gamma Distribution
oximate Gamma UCL (use when n>=50))   1354% Adjusted Gamma UCL (use when n<50)   1413

Adjusted Level of Significance      0.026 Adjusted Chi Square Value      80.89

MLE Mean (bias corrected)   1065 MLE Sd (bias corrected)    459.7
Approximate Chi Square Value (0.05)      84.42

Lognormal Statistics
Minimum of Logged Data       6.27 Mean of logged Data       6.90

5% Lilliefors Critical Value       0.28Data appear Lognormal at 5% Significance Level
Data appear Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.84Data appear Lognormal at 5% Significance Level
Lilliefors Test Statistic       0.16 Lilliefors Lognormal GOF Test

Lognormal GOF Test
Shapiro Wilk Test Statistic       0.96 Shapiro Wilk Lognormal GOF Test

   95% Chebyshev (MVUE) UCL   1639  97.5% Chebyshev (MVUE) UCL   1888
   99% Chebyshev (MVUE) UCL   2377

Assuming Lognormal Distribution
   95% H-UCL   1403    90% Chebyshev (MVUE) UCL   1460

Maximum of Logged Data       7.61 SD of logged Data       0.38

   95% Hall's Bootstrap UCL   1539    95% Percentile Bootstrap UCL   1285
   95% BCA Bootstrap UCL   1329

   95% CLT UCL   1285    95% Jackknife UCL   1310
   95% Standard Bootstrap UCL   1273    95% Bootstrap-t UCL   1371

Nonparametric Distribution Free UCL Statistics
Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
mmendations are based upon the results of the simulation studies summarized in Singh, Singh, and 

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.
For additional insight the user may want to consult a statistician.

Suggested UCL to Use
95% Student's-t UCL   1310

   90% Chebyshev(Mean, Sd) UCL   1466    95% Chebyshev(Mean, Sd) UCL   1647
 97.5% Chebyshev(Mean, Sd) UCL   1899    99% Chebyshev(Mean, Sd) UCL   2394

Minimum       1.99 Mean       4.5
Maximum      12.7 Median       4.30

Total Number of Observations      10 Number of Distinct Observations      10
Number of Missing Observations       0

Nickel

General Statistics

5% Lilliefors Critical Value       0.28 Data Not Normal at 5% Significance Level
Data Not Normal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.84 Data Not Normal at 5% Significance Level
Lilliefors Test Statistic       0.32 Lilliefors GOF Test

Normal GOF Test
Shapiro Wilk Test Statistic       0.70 Shapiro Wilk GOF Test

SD       3.11 Std. Error of Mean       0.98
Coefficient of Variation       0.69 Skewness       2.32

Gamma GOF Test
A-D Test Statistic       0.64 Anderson-Darling Gamma GOF Test

5% A-D Critical Value       0.73d data appear Gamma Distributed at 5% Significan

   95% Modified-t UCL (Johnson-1978)       6.42

Assuming Normal Distribution
   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL       6.30    95% Adjusted-CLT UCL (Chen-1995)       6.89

Theta hat (MLE)       1.32 Theta star (bias corrected MLE)       1.84
nu hat (MLE)      67.75 nu star (bias corrected)      48.76

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics
k hat (MLE)       3.38 k star (bias corrected MLE)       2.43

K-S Test Statistic       0.24 Kolmogrov-Smirnoff Gamma GOF Test
5% K-S Critical Value       0.26d data appear Gamma Distributed at 5% Significan
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Assuming Gamma Distribution
roximate Gamma UCL (use when n>=50)       6.50% Adjusted Gamma UCL (use when n<50)       6.95

Adjusted Level of Significance      0.026 Adjusted Chi Square Value      31.57

MLE Mean (bias corrected)       4.5 MLE Sd (bias corrected)       2.88
Approximate Chi Square Value (0.05)      33.73

Lognormal Statistics
Minimum of Logged Data       0.68 Mean of logged Data       1.34

5% Lilliefors Critical Value       0.28Data appear Lognormal at 5% Significance Level
Data appear Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.84Data appear Lognormal at 5% Significance Level
Lilliefors Test Statistic       0.21 Lilliefors Lognormal GOF Test

Lognormal GOF Test
Shapiro Wilk Test Statistic       0.89 Shapiro Wilk Lognormal GOF Test

   95% Chebyshev (MVUE) UCL       7.83  97.5% Chebyshev (MVUE) UCL       9.31
   99% Chebyshev (MVUE) UCL      12.22

Assuming Lognormal Distribution
   95% H-UCL       6.83    90% Chebyshev (MVUE) UCL       6.76

Maximum of Logged Data       2.54 SD of logged Data       0.55

   95% Hall's Bootstrap UCL      12.72    95% Percentile Bootstrap UCL       6.17
   95% BCA Bootstrap UCL       6.90

   95% CLT UCL       6.12    95% Jackknife UCL       6.30
   95% Standard Bootstrap UCL       6.02    95% Bootstrap-t UCL       7.99

Nonparametric Distribution Free UCL Statistics
Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
mmendations are based upon the results of the simulation studies summarized in Singh, Singh, and 

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.
For additional insight the user may want to consult a statistician.

Suggested UCL to Use
95% Adjusted Gamma UCL       6.95

   90% Chebyshev(Mean, Sd) UCL       7.45    95% Chebyshev(Mean, Sd) UCL       8.79
 97.5% Chebyshev(Mean, Sd) UCL      10.65    99% Chebyshev(Mean, Sd) UCL      14.31

Minimum       0.1 Mean       2.09
Maximum       5.62 Median       1.65

Total Number of Observations      10 Number of Distinct Observations       9
Number of Missing Observations       0

Nitrate

General Statistics

5% Lilliefors Critical Value       0.28 Data Not Normal at 5% Significance Level
Data appear Approximate Normal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.84 Data appear Normal at 5% Significance Level
Lilliefors Test Statistic       0.31 Lilliefors GOF Test

Normal GOF Test
Shapiro Wilk Test Statistic       0.84 Shapiro Wilk GOF Test

SD       1.52 Std. Error of Mean       0.48
Coefficient of Variation       0.73 Skewness       1.46

Gamma GOF Test
A-D Test Statistic       0.65 Anderson-Darling Gamma GOF Test

5% A-D Critical Value       0.73d data appear Gamma Distributed at 5% Significan

   95% Modified-t UCL (Johnson-1978)       3.01

Assuming Normal Distribution
   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL       2.97    95% Adjusted-CLT UCL (Chen-1995)       3.12

Theta hat (MLE)       1.26 Theta star (bias corrected MLE)       1.70
nu hat (MLE)      33.17 nu star (bias corrected)      24.55

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics
k hat (MLE)       1.65 k star (bias corrected MLE)       1.22

K-S Test Statistic       0.25 Kolmogrov-Smirnoff Gamma GOF Test
5% K-S Critical Value       0.27d data appear Gamma Distributed at 5% Significan

Assuming Gamma Distribution
oximate Gamma UCL (use when n>=50))       3.60% Adjusted Gamma UCL (use when n<50)       3.97

Adjusted Level of Significance      0.026 Adjusted Chi Square Value      12.93

MLE Mean (bias corrected)       2.09 MLE Sd (bias corrected)       1.88
Approximate Chi Square Value (0.05)      14.27
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Lognormal GOF Test

Shapiro Wilk Test Statistic       0.77 Shapiro Wilk Lognormal GOF Test

Maximum of Logged Data       1.72 SD of logged Data       1.06

Lognormal Statistics
Minimum of Logged Data     -2.303 Mean of logged Data       0.40

5% Lilliefors Critical Value       0.28 Data Not Lognormal at 5% Significance Level
Data Not Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.84 Data Not Lognormal at 5% Significance Level
Lilliefors Test Statistic       0.31 Lilliefors Lognormal GOF Test

Nonparametric Distribution Free UCL Statistics
Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

   95% Chebyshev (MVUE) UCL       6.23  97.5% Chebyshev (MVUE) UCL       7.87
   99% Chebyshev (MVUE) UCL      11.09

Assuming Lognormal Distribution
   95% H-UCL       8.36    90% Chebyshev (MVUE) UCL       5.05

   90% Chebyshev(Mean, Sd) UCL       3.54    95% Chebyshev(Mean, Sd) UCL       4.19
 97.5% Chebyshev(Mean, Sd) UCL       5.11    99% Chebyshev(Mean, Sd) UCL       6.90

   95% Hall's Bootstrap UCL       8.14    95% Percentile Bootstrap UCL       2.86
   95% BCA Bootstrap UCL       3.09

   95% CLT UCL       2.88    95% Jackknife UCL       2.97
   95% Standard Bootstrap UCL       2.85    95% Bootstrap-t UCL       3.68

Plutonium-239/240

General Statistics
Total Number of Observations      10 Number of Distinct Observations      10

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
mmendations are based upon the results of the simulation studies summarized in Singh, Singh, and 

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.
For additional insight the user may want to consult a statistician.

Suggested UCL to Use
95% Student's-t UCL       2.97

Variance Detects     0.009 Percent Non-Detects      40%
Mean Detects       0.12 SD Detects      0.097

Minimum Detect      0.025 Minimum Non-Detect     0.006
Maximum Detect       0.3 Maximum Non-Detect      0.017

Number of Detects       6 Number of Non-Detects       4
Number of Distinct Detects       6 Number of Distinct Non-Detects       4

Normal GOF Test on Detects Only
Shapiro Wilk Test Statistic       0.88 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.78etected Data appear Normal at 5% Significance Le

Mean of Logged Detects     -2.384 SD of Logged Detects       0.84

Median Detects       0.10 CV Detects       0.80
Skewness Detects       1.44 Kurtosis Detects       2.38

SD      0.089    95% KM (BCA) UCL       0.12
95% KM (t) UCL       0.13 95% KM (Percentile Bootstrap) UCL       0.12

Detected Data appear Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs
Mean      0.075 Standard Error of Mean      0.030

Lilliefors Test Statistic       0.24 Lilliefors GOF Test
5% Lilliefors Critical Value       0.36etected Data appear Normal at 5% Significance Le

Gamma GOF Tests on Detected Observations Only
A-D Test Statistic       0.18 Anderson-Darling GOF Test

5% A-D Critical Value       0.70d data appear Gamma Distributed at 5% Significan

97.5% KM Chebyshev UCL       0.26 99% KM Chebyshev UCL       0.38

   95% KM (z) UCL       0.12    95% KM Bootstrap t UCL       0.15
90% KM Chebyshev UCL       0.16 95% KM Chebyshev UCL       0.21

Theta hat (MLE)      0.061 Theta star (bias corrected MLE)       0.11
nu hat (MLE)      23.53 nu star (bias corrected)      13.1

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only
k hat (MLE)       1.96 k star (bias corrected MLE)       1.09

K-S Test Statistic       0.14 Kolmogrov-Smirnoff GOF
5% K-S Critical Value       0.33d data appear Gamma Distributed at 5% Significan

Approximate Chi Square Value (14.31, α)       6.78 Adjusted Chi Square Value (14.31, β)       5.90
 Approximate KM-UCL (use when n>=50)       0.15mma Adjusted KM-UCL (use when n<50)       0.18

Gamma Kaplan-Meier (KM) Statistics
k hat (KM)       0.71 nu hat (KM)      14.31

MLE Mean (bias corrected)       0.12 MLE Sd (bias corrected)       0.11

Gamma ROS Statistics using Imputed  Non-Detects
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Maximum       0.3 Median      0.041
SD      0.092 CV       1.20

ma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM e
Minimum      0.01 Mean      0.076

GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs
GROS may not be used when kstar of detected data is small such as < 0.1

For such situations, GROS method tends to yield inflated values of UCLs and BTVs

Adjusted Level of Significance (β)      0.026
Approximate Chi Square Value (13.02, α)       5.90 Adjusted Chi Square Value (13.02, β)       5.09

nu hat (MLE)      16.69 nu star (bias corrected)      13.02
MLE Mean (bias corrected)      0.076 MLE Sd (bias corrected)      0.095

k hat (MLE)       0.83 k star (bias corrected MLE)       0.65
Theta hat (MLE)      0.092 Theta star (bias corrected MLE)       0.11

Lilliefors Test Statistic       0.14 Lilliefors GOF Test
5% Lilliefors Critical Value       0.36ected Data appear Lognormal at 5% Significance L

Lognormal GOF Test on Detected Observations Only
Shapiro Wilk Test Statistic       0.99 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.78ected Data appear Lognormal at 5% Significance L

mma Approximate UCL (use when n>=50)       0.16% Gamma Adjusted UCL (use when n<50)       0.19

   95% BCA Bootstrap UCL       0.14    95% Bootstrap t UCL       0.17
   95% H-UCL (Log ROS)       0.49

SD in Original Scale      0.093 SD in Log Scale       1.33
% t UCL (assumes normality of ROS data)       0.13    95% Percentile Bootstrap UCL       0.12

Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects
Mean in Original Scale      0.076 Mean in Log Scale     -3.295

DL/2 Statistics
DL/2 Normal DL/2 Log-Transformed
Mean in Original Scale      0.075 Mean in Log Scale     -3.475

KM SD (logged)       1.43    95% Critical H Value (KM-Log)       4.06
KM Standard Error of Mean (logged)       0.49

CLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distribute
KM Mean (logged)     -3.454    95% H-UCL (KM -Log)       0.62

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
Recommendations are based upon data size, data distribution, and skewness.

mmendations are based upon the results of the simulation studies summarized in Singh, Maichle, and 
ations results will not cover all Real World data sets; for additional insight the user may want to cons

Suggested UCL to Use
95% KM (t) UCL       0.13 95% KM (Percentile Bootstrap) UCL       0.12

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics
Detected Data appear Normal Distributed at 5% Significance Level

SD in Original Scale      0.093 SD in Log Scale       1.56
   95% t UCL (Assumes normality)       0.13    95% H-Stat UCL       1.02

Minimum       0.69 Mean       1.7
Maximum       4.62 Median       1.12

Total Number of Observations      10 Number of Distinct Observations      10
Number of Missing Observations       0

Uranium-234

General Statistics

5% Lilliefors Critical Value       0.28 Data appear Normal at 5% Significance Level
Data appear Approximate Normal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.84 Data Not Normal at 5% Significance Level
Lilliefors Test Statistic       0.26 Lilliefors GOF Test

Normal GOF Test
Shapiro Wilk Test Statistic       0.78 Shapiro Wilk GOF Test

SD       1.23 Std. Error of Mean       0.39
Coefficient of Variation       0.72 Skewness       1.77

Gamma GOF Test
A-D Test Statistic       0.57 Anderson-Darling Gamma GOF Test

5% A-D Critical Value       0.73d data appear Gamma Distributed at 5% Significan

   95% Modified-t UCL (Johnson-1978)       2.45

Assuming Normal Distribution
   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL       2.41    95% Adjusted-CLT UCL (Chen-1995)       2.57

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics

K-S Test Statistic       0.24 Kolmogrov-Smirnoff Gamma GOF Test
5% K-S Critical Value       0.26d data appear Gamma Distributed at 5% Significan
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Theta hat (MLE)       0.59 Theta star (bias corrected MLE)       0.82
nu hat (MLE)      57.13 nu star (bias corrected)      41.32

k hat (MLE)       2.85 k star (bias corrected MLE)       2.06

Lognormal GOF Test
Shapiro Wilk Test Statistic       0.91 Shapiro Wilk Lognormal GOF Test

Assuming Gamma Distribution
oximate Gamma UCL (use when n>=50))       2.54% Adjusted Gamma UCL (use when n<50)       2.73

Adjusted Level of Significance      0.026 Adjusted Chi Square Value      25.65

MLE Mean (bias corrected)       1.7 MLE Sd (bias corrected)       1.18
Approximate Chi Square Value (0.05)      27.59

Maximum of Logged Data       1.53 SD of logged Data       0.60

Lognormal Statistics
Minimum of Logged Data     -0.365 Mean of logged Data       0.34

5% Lilliefors Critical Value       0.28Data appear Lognormal at 5% Significance Level
Data appear Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.84Data appear Lognormal at 5% Significance Level
Lilliefors Test Statistic       0.21 Lilliefors Lognormal GOF Test

Nonparametric Distribution Free UCL Statistics
Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

   95% Chebyshev (MVUE) UCL       3.08  97.5% Chebyshev (MVUE) UCL       3.70
   99% Chebyshev (MVUE) UCL       4.91

Assuming Lognormal Distribution
   95% H-UCL       2.74    90% Chebyshev (MVUE) UCL       2.64

   90% Chebyshev(Mean, Sd) UCL       2.87    95% Chebyshev(Mean, Sd) UCL       3.40
 97.5% Chebyshev(Mean, Sd) UCL       4.13    99% Chebyshev(Mean, Sd) UCL       5.58

   95% Hall's Bootstrap UCL       5.11    95% Percentile Bootstrap UCL       2.37
   95% BCA Bootstrap UCL       2.49

   95% CLT UCL       2.34    95% Jackknife UCL       2.41
   95% Standard Bootstrap UCL       2.29    95% Bootstrap-t UCL       3.34

Uranium-235/236

General Statistics
Total Number of Observations      10 Number of Distinct Observations      10

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
mmendations are based upon the results of the simulation studies summarized in Singh, Singh, and 

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.
For additional insight the user may want to consult a statistician.

Suggested UCL to Use
95% Student's-t UCL       2.41

Variance Detects     0.001 Percent Non-Detects      50%
Mean Detects       0.17 SD Detects      0.037

Minimum Detect       0.13 Minimum Non-Detect      0.024
Maximum Detect       0.22 Maximum Non-Detect      0.076

Number of Detects       5 Number of Non-Detects       5
Number of Distinct Detects       5 Number of Distinct Non-Detects       5

Normal GOF Test on Detects Only
Shapiro Wilk Test Statistic       0.90 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.76etected Data appear Normal at 5% Significance Le

Mean of Logged Detects     -1.76 SD of Logged Detects       0.21

Median Detects       0.17 CV Detects       0.21
Skewness Detects       0.25 Kurtosis Detects     -2.02

SD      0.079    95% KM (BCA) UCL       0.15
95% KM (t) UCL       0.15 95% KM (Percentile Bootstrap) UCL       0.14

Detected Data appear Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs
Mean      0.099 Standard Error of Mean      0.028

Lilliefors Test Statistic       0.23 Lilliefors GOF Test
5% Lilliefors Critical Value       0.39etected Data appear Normal at 5% Significance Le

Gamma GOF Tests on Detected Observations Only
A-D Test Statistic       0.35 Anderson-Darling GOF Test

5% A-D Critical Value       0.67d data appear Gamma Distributed at 5% Significan

97.5% KM Chebyshev UCL       0.27 99% KM Chebyshev UCL       0.37

   95% KM (z) UCL       0.14    95% KM Bootstrap t UCL       0.12
90% KM Chebyshev UCL       0.18 95% KM Chebyshev UCL       0.22

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only
k hat (MLE)      27 k star (bias corrected MLE)      10.93

K-S Test Statistic       0.26 Kolmogrov-Smirnoff GOF
5% K-S Critical Value       0.35d data appear Gamma Distributed at 5% Significan
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A B C D E F G H I J K L
Theta hat (MLE)     0.006 Theta star (bias corrected MLE)      0.016

nu hat (MLE)    270 nu star (bias corrected)    109.3

Approximate Chi Square Value (31.57, α)      19.73 Adjusted Chi Square Value (31.57, β)      18.12
 Approximate KM-UCL (use when n>=50)       0.15mma Adjusted KM-UCL (use when n<50)       0.17

Gamma Kaplan-Meier (KM) Statistics
k hat (KM)       1.57 nu hat (KM)      31.57

MLE Mean (bias corrected)       0.17 MLE Sd (bias corrected)      0.053

Maximum       0.22 Median       0.10
SD      0.06 CV       0.48

ma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM e
Minimum      0.071 Mean       0.12

Gamma ROS Statistics using Imputed  Non-Detects
GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1
For such situations, GROS method tends to yield inflated values of UCLs and BTVs

Adjusted Level of Significance (β)      0.026
Approximate Chi Square Value (69.78, α)      51.55 Adjusted Chi Square Value (69.78, β)      48.84

nu hat (MLE)      97.79 nu star (bias corrected)      69.78
MLE Mean (bias corrected)       0.12 MLE Sd (bias corrected)      0.066

k hat (MLE)       4.88 k star (bias corrected MLE)       3.48
Theta hat (MLE)      0.025 Theta star (bias corrected MLE)      0.035

Lilliefors Test Statistic       0.23 Lilliefors GOF Test
5% Lilliefors Critical Value       0.39ected Data appear Lognormal at 5% Significance L

Lognormal GOF Test on Detected Observations Only
Shapiro Wilk Test Statistic       0.89 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.76ected Data appear Lognormal at 5% Significance L

mma Approximate UCL (use when n>=50)       0.16% Gamma Adjusted UCL (use when n<50)       0.17

   95% BCA Bootstrap UCL       0.16    95% Bootstrap t UCL       0.17
   95% H-UCL (Log ROS)       0.17

SD in Original Scale      0.051 SD in Log Scale       0.36
% t UCL (assumes normality of ROS data)       0.16    95% Percentile Bootstrap UCL       0.15

Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects
Mean in Original Scale       0.13 Mean in Log Scale     -2.08

DL/2 Statistics
DL/2 Normal DL/2 Log-Transformed
Mean in Original Scale       0.10 Mean in Log Scale     -2.723

KM SD (logged)       0.99    95% Critical H Value (KM-Log)       3.09
KM Standard Error of Mean (logged)       0.35

CLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distribute
KM Mean (logged)     -2.745    95% H-UCL (KM -Log)       0.29

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
Recommendations are based upon data size, data distribution, and skewness.

mmendations are based upon the results of the simulation studies summarized in Singh, Maichle, and 
ations results will not cover all Real World data sets; for additional insight the user may want to cons

Suggested UCL to Use
95% KM (t) UCL       0.15 95% KM (Percentile Bootstrap) UCL       0.14

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics
Detected Data appear Normal Distributed at 5% Significance Level

SD in Original Scale      0.082 SD in Log Scale       1.06
   95% t UCL (Assumes normality)       0.14    95% H-Stat UCL       0.36

Minimum       0.68 Mean       1.88
Maximum       5.28 Median       1.13

Total Number of Observations      10 Number of Distinct Observations      10
Number of Missing Observations       0

Uranium-238

General Statistics

5% Lilliefors Critical Value       0.28 Data Not Normal at 5% Significance Level
Data Not Normal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.84 Data Not Normal at 5% Significance Level
Lilliefors Test Statistic       0.29 Lilliefors GOF Test

Normal GOF Test
Shapiro Wilk Test Statistic       0.76 Shapiro Wilk GOF Test

SD       1.43 Std. Error of Mean       0.45
Coefficient of Variation       0.76 Skewness       1.81

Assuming Normal Distribution
   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL       2.71    95% Adjusted-CLT UCL (Chen-1995)       2.90
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A B C D E F G H I J K L

Gamma GOF Test
A-D Test Statistic       0.72 Anderson-Darling Gamma GOF Test

5% A-D Critical Value       0.73d data appear Gamma Distributed at 5% Significan

   95% Modified-t UCL (Johnson-1978)       2.75

Theta hat (MLE)       0.70 Theta star (bias corrected MLE)       0.97
nu hat (MLE)      53.18 nu star (bias corrected)      38.56

Detected data follow Appr. Gamma Distribution at 5% Significance Level

Gamma Statistics
k hat (MLE)       2.65 k star (bias corrected MLE)       1.92

K-S Test Statistic       0.30 Kolmogrov-Smirnoff Gamma GOF Test
5% K-S Critical Value       0.26ata Not Gamma Distributed at 5% Significance Lev

Assuming Gamma Distribution
roximate Gamma UCL (use when n>=50)       2.86% Adjusted Gamma UCL (use when n<50)       3.08

Adjusted Level of Significance      0.026 Adjusted Chi Square Value      23.49

MLE Mean (bias corrected)       1.88 MLE Sd (bias corrected)       1.35
Approximate Chi Square Value (0.05)      25.34

Lognormal Statistics
Minimum of Logged Data     -0.373 Mean of logged Data       0.43

5% Lilliefors Critical Value       0.28 Data Not Lognormal at 5% Significance Level
Data appear Approximate Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.84Data appear Lognormal at 5% Significance Level
Lilliefors Test Statistic       0.28 Lilliefors Lognormal GOF Test

Lognormal GOF Test
Shapiro Wilk Test Statistic       0.89 Shapiro Wilk Lognormal GOF Test

   95% Chebyshev (MVUE) UCL       3.46  97.5% Chebyshev (MVUE) UCL       4.17
   99% Chebyshev (MVUE) UCL       5.55

Assuming Lognormal Distribution
   95% H-UCL       3.10    90% Chebyshev (MVUE) UCL       2.95

Maximum of Logged Data       1.66 SD of logged Data       0.62

   95% Hall's Bootstrap UCL       5.84    95% Percentile Bootstrap UCL       2.65
   95% BCA Bootstrap UCL       2.87

   95% CLT UCL       2.62    95% Jackknife UCL       2.71
   95% Standard Bootstrap UCL       2.58    95% Bootstrap-t UCL       3.63

Nonparametric Distribution Free UCL Statistics
Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
mmendations are based upon the results of the simulation studies summarized in Singh, Singh, and 

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.
For additional insight the user may want to consult a statistician.

Suggested UCL to Use
95% Adjusted Gamma UCL       3.08

   90% Chebyshev(Mean, Sd) UCL       3.23    95% Chebyshev(Mean, Sd) UCL       3.85
 97.5% Chebyshev(Mean, Sd) UCL       4.70    99% Chebyshev(Mean, Sd) UCL       6.38

Minimum      14.9 Mean      34.96
Maximum      52.9 Median      37.35

Total Number of Observations      10 Number of Distinct Observations      10
Number of Missing Observations       0

Zinc

General Statistics

5% Lilliefors Critical Value       0.28 Data appear Normal at 5% Significance Level
Data appear Normal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.84 Data appear Normal at 5% Significance Level
Lilliefors Test Statistic       0.17 Lilliefors GOF Test

Normal GOF Test
Shapiro Wilk Test Statistic       0.92 Shapiro Wilk GOF Test

SD      12.82 Std. Error of Mean       4.05
Coefficient of Variation       0.36 Skewness     -0.162

Gamma GOF Test
A-D Test Statistic       0.47 Anderson-Darling Gamma GOF Test

5% A-D Critical Value       0.72d data appear Gamma Distributed at 5% Significan

   95% Modified-t UCL (Johnson-1978)      42.36

Assuming Normal Distribution
   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL      42.39    95% Adjusted-CLT UCL (Chen-1995)      41.41

K-S Test Statistic       0.21 Kolmogrov-Smirnoff Gamma GOF Test
5% K-S Critical Value       0.26d data appear Gamma Distributed at 5% Significan



1080
1081
1082
1083
1084
1085
1086
1087
1088
1089
1090
1091
1092
1093
1094
1095
1096
1097
1098
1099
1100
1101
1102
1103
1104
1105
1106
1107
1108
1109
1110
1111
1112
1113
1114
1115
1116
1117
1118
1119
1120
1121
1122
1123
1124
1125
1126
1127
1128
1129
1130
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Theta hat (MLE)       4.95 Theta star (bias corrected MLE)       6.98
nu hat (MLE)    141.1 nu star (bias corrected)    100.1

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics
k hat (MLE)       7.05 k star (bias corrected MLE)       5.00

Assuming Gamma Distribution
oximate Gamma UCL (use when n>=50))      44.86% Adjusted Gamma UCL (use when n<50)      46.89

Adjusted Level of Significance      0.026 Adjusted Chi Square Value      74.63

MLE Mean (bias corrected)      34.96 MLE Sd (bias corrected)      15.63
Approximate Chi Square Value (0.05)      78.02

Lognormal Statistics
Minimum of Logged Data       2.70 Mean of logged Data       3.48

5% Lilliefors Critical Value       0.28Data appear Lognormal at 5% Significance Level
Data appear Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.84Data appear Lognormal at 5% Significance Level
Lilliefors Test Statistic       0.23 Lilliefors Lognormal GOF Test

Lognormal GOF Test
Shapiro Wilk Test Statistic       0.89 Shapiro Wilk Lognormal GOF Test

   95% Chebyshev (MVUE) UCL      56.02  97.5% Chebyshev (MVUE) UCL      65.02
   99% Chebyshev (MVUE) UCL      82.7

Assuming Lognormal Distribution
   95% H-UCL      47.92    90% Chebyshev (MVUE) UCL      49.53

Maximum of Logged Data       3.96 SD of logged Data       0.42

   95% Hall's Bootstrap UCL      41.94    95% Percentile Bootstrap UCL      40.92
   95% BCA Bootstrap UCL      40.84

   95% CLT UCL      41.63    95% Jackknife UCL      42.39
   95% Standard Bootstrap UCL      41.36    95% Bootstrap-t UCL      41.82

Nonparametric Distribution Free UCL Statistics
Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

 highly negatively-skewed data, confidence limits (e.g., Chen, Johnson, Lognormal, and Gamma) ma
reliable.  Chen's and Johnson's methods provide adjustments for positvely skewed data sets.

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
mmendations are based upon the results of the simulation studies summarized in Singh, Singh, and 

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.
For additional insight the user may want to consult a statistician.

Suggested UCL to Use
95% Student's-t UCL      42.39

   90% Chebyshev(Mean, Sd) UCL      47.13    95% Chebyshev(Mean, Sd) UCL      52.64
 97.5% Chebyshev(Mean, Sd) UCL      60.29    99% Chebyshev(Mean, Sd) UCL      75.31
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A B C D E F G H I J K L
UCL Statistics for Data Sets with Non-Detects

User Selected Options
e/Time of Computation   2/5/2015 10:49:13 AM

General Statistics
Total Number of Observations      14 Number of Distinct Observations      14

 f Bootstrap Operations   2000

Aluminum

From File   ProUCLinput_C-11-002_0-10.xls
Full Precision   OFF

Confidence Coefficient   95%

Coefficient of Variation       0.76 Skewness       2.19

Maximum  18800 Median   4880
SD   4396 Std. Error of Mean   1175

Number of Missing Observations       0
Minimum   2080 Mean   5764

Data appear Approximate Normal at 5% Significance Level

Assuming Normal Distribution
   95% Normal UCL    95% UCLs (Adjusted for Skewness)

Lilliefors Test Statistic       0.23 Lilliefors GOF Test
5% Lilliefors Critical Value       0.23 Data appear Normal at 5% Significance Level

Normal GOF Test
Shapiro Wilk Test Statistic       0.76 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.87 Data Not Normal at 5% Significance Level

5% A-D Critical Value       0.74d data appear Gamma Distributed at 5% Significan
K-S Test Statistic       0.16 Kolmogrov-Smirnoff Gamma GOF Test

Gamma GOF Test
A-D Test Statistic       0.46 Anderson-Darling Gamma GOF Test

   95% Student's-t UCL   7845    95% Adjusted-CLT UCL (Chen-1995)   8435
   95% Modified-t UCL (Johnson-1978)   7960

Theta hat (MLE)   2215 Theta star (bias corrected MLE)   2756
nu hat (MLE)      72.85 nu star (bias corrected)      58.57

Gamma Statistics
k hat (MLE)       2.60 k star (bias corrected MLE)       2.09

5% K-S Critical Value       0.23d data appear Gamma Distributed at 5% Significan
Detected data appear Gamma Distributed at 5% Significance Level

Assuming Gamma Distribution
oximate Gamma UCL (use when n>=50))   8043% Adjusted Gamma UCL (use when n<50)   8416

Adjusted Level of Significance      0.031 Adjusted Chi Square Value      40.12

MLE Mean (bias corrected)   5764 MLE Sd (bias corrected)   3985
Approximate Chi Square Value (0.05)      41.98

Lognormal Statistics
Minimum of Logged Data       7.64 Mean of logged Data       8.45

5% Lilliefors Critical Value       0.23Data appear Lognormal at 5% Significance Level
Data appear Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.87Data appear Lognormal at 5% Significance Level
Lilliefors Test Statistic       0.16 Lilliefors Lognormal GOF Test

Lognormal GOF Test
Shapiro Wilk Test Statistic       0.93 Shapiro Wilk Lognormal GOF Test

   95% Chebyshev (MVUE) UCL  10035  97.5% Chebyshev (MVUE) UCL  11929
   99% Chebyshev (MVUE) UCL  15649

Assuming Lognormal Distribution
   95% H-UCL   8578    90% Chebyshev (MVUE) UCL   8671

Maximum of Logged Data       9.84 SD of logged Data       0.63

   95% Hall's Bootstrap UCL  16641    95% Percentile Bootstrap UCL   7678
   95% BCA Bootstrap UCL   8535

   95% CLT UCL   7697    95% Jackknife UCL   7845
   95% Standard Bootstrap UCL   7622    95% Bootstrap-t UCL   9439

Nonparametric Distribution Free UCL Statistics
Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
mmendations are based upon the results of the simulation studies summarized in Singh, Singh, and 

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

Suggested UCL to Use
95% Student's-t UCL   7845

   90% Chebyshev(Mean, Sd) UCL   9289    95% Chebyshev(Mean, Sd) UCL  10885
 97.5% Chebyshev(Mean, Sd) UCL  13101    99% Chebyshev(Mean, Sd) UCL  17454
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A B C D E F G H I J K L
For additional insight the user may want to consult a statistician.

Minimum       0.25 Mean       0.97
Maximum       3.14 Median       0.71

Total Number of Observations      14 Number of Distinct Observations      13
Number of Missing Observations       0

Arsenic

General Statistics

5% Lilliefors Critical Value       0.23 Data Not Normal at 5% Significance Level
Data Not Normal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.87 Data Not Normal at 5% Significance Level
Lilliefors Test Statistic       0.25 Lilliefors GOF Test

Normal GOF Test
Shapiro Wilk Test Statistic       0.80 Shapiro Wilk GOF Test

SD       0.77 Std. Error of Mean       0.20
Coefficient of Variation       0.8 Skewness       1.85

Gamma GOF Test
A-D Test Statistic       0.36 Anderson-Darling Gamma GOF Test

5% A-D Critical Value       0.74d data appear Gamma Distributed at 5% Significan

   95% Modified-t UCL (Johnson-1978)       1.35

Assuming Normal Distribution
   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL       1.34    95% Adjusted-CLT UCL (Chen-1995)       1.42

Theta hat (MLE)       0.44 Theta star (bias corrected MLE)       0.55
nu hat (MLE)      61.33 nu star (bias corrected)      49.52

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics
k hat (MLE)       2.19 k star (bias corrected MLE)       1.76

K-S Test Statistic       0.19 Kolmogrov-Smirnoff Gamma GOF Test
5% K-S Critical Value       0.23d data appear Gamma Distributed at 5% Significan

Assuming Gamma Distribution
roximate Gamma UCL (use when n>=50)       1.40% Adjusted Gamma UCL (use when n<50)       1.47

Adjusted Level of Significance      0.031 Adjusted Chi Square Value      32.69

MLE Mean (bias corrected)       0.97 MLE Sd (bias corrected)       0.73
Approximate Chi Square Value (0.05)      34.36

Lognormal Statistics
Minimum of Logged Data     -1.359 Mean of logged Data     -0.274

5% Lilliefors Critical Value       0.23Data appear Lognormal at 5% Significance Level
Data appear Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.87Data appear Lognormal at 5% Significance Level
Lilliefors Test Statistic       0.15 Lilliefors Lognormal GOF Test

Lognormal GOF Test
Shapiro Wilk Test Statistic       0.97 Shapiro Wilk Lognormal GOF Test

   95% Chebyshev (MVUE) UCL       1.79  97.5% Chebyshev (MVUE) UCL       2.15
   99% Chebyshev (MVUE) UCL       2.86

Assuming Lognormal Distribution
   95% H-UCL       1.55    90% Chebyshev (MVUE) UCL       1.53

Maximum of Logged Data       1.14 SD of logged Data       0.71

   95% Hall's Bootstrap UCL       1.73    95% Percentile Bootstrap UCL       1.33
   95% BCA Bootstrap UCL       1.40

   95% CLT UCL       1.31    95% Jackknife UCL       1.34
   95% Standard Bootstrap UCL       1.30    95% Bootstrap-t UCL       1.58

Nonparametric Distribution Free UCL Statistics
Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
mmendations are based upon the results of the simulation studies summarized in Singh, Singh, and 

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.
For additional insight the user may want to consult a statistician.

Suggested UCL to Use
95% Adjusted Gamma UCL       1.47

   90% Chebyshev(Mean, Sd) UCL       1.59    95% Chebyshev(Mean, Sd) UCL       1.87
 97.5% Chebyshev(Mean, Sd) UCL       2.27    99% Chebyshev(Mean, Sd) UCL       3.04

Total Number of Observations      14 Number of Distinct Observations      14

Barium

General Statistics
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Minimum      18.7 Mean      74.69
Maximum    217 Median      54.75

Number of Missing Observations       0

5% Lilliefors Critical Value       0.23 Data Not Normal at 5% Significance Level
Data Not Normal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.87 Data Not Normal at 5% Significance Level
Lilliefors Test Statistic       0.24 Lilliefors GOF Test

Normal GOF Test
Shapiro Wilk Test Statistic       0.85 Shapiro Wilk GOF Test

SD      57.62 Std. Error of Mean      15.4
Coefficient of Variation       0.77 Skewness       1.29

Gamma GOF Test
A-D Test Statistic       0.41 Anderson-Darling Gamma GOF Test

5% A-D Critical Value       0.74d data appear Gamma Distributed at 5% Significan

   95% Modified-t UCL (Johnson-1978)    102.9

Assuming Normal Distribution
   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL    102    95% Adjusted-CLT UCL (Chen-1995)    105.7

Theta hat (MLE)      36.49 Theta star (bias corrected MLE)      45.11
nu hat (MLE)      57.31 nu star (bias corrected)      46.37

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics
k hat (MLE)       2.04 k star (bias corrected MLE)       1.65

K-S Test Statistic       0.16 Kolmogrov-Smirnoff Gamma GOF Test
5% K-S Critical Value       0.23d data appear Gamma Distributed at 5% Significan

Assuming Gamma Distribution
roximate Gamma UCL (use when n>=50)    109.1% Adjusted Gamma UCL (use when n<50)    114.9

Adjusted Level of Significance      0.031 Adjusted Chi Square Value      30.14

MLE Mean (bias corrected)      74.69 MLE Sd (bias corrected)      58.04
Approximate Chi Square Value (0.05)      31.74

Lognormal Statistics
Minimum of Logged Data       2.92 Mean of logged Data       4.05

5% Lilliefors Critical Value       0.23Data appear Lognormal at 5% Significance Level
Data appear Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.87Data appear Lognormal at 5% Significance Level
Lilliefors Test Statistic       0.15 Lilliefors Lognormal GOF Test

Lognormal GOF Test
Shapiro Wilk Test Statistic       0.95 Shapiro Wilk Lognormal GOF Test

   95% Chebyshev (MVUE) UCL    143.7  97.5% Chebyshev (MVUE) UCL    173.7
   99% Chebyshev (MVUE) UCL    232.6

Assuming Lognormal Distribution
   95% H-UCL    126.6    90% Chebyshev (MVUE) UCL    122.1

Maximum of Logged Data       5.38 SD of logged Data       0.75

   95% Hall's Bootstrap UCL    108.1    95% Percentile Bootstrap UCL    101.3
   95% BCA Bootstrap UCL    106.1

   95% CLT UCL    100    95% Jackknife UCL    102
   95% Standard Bootstrap UCL      99.04    95% Bootstrap-t UCL    111.4

Nonparametric Distribution Free UCL Statistics
Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
mmendations are based upon the results of the simulation studies summarized in Singh, Singh, and 

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.
For additional insight the user may want to consult a statistician.

Suggested UCL to Use
95% Adjusted Gamma UCL    114.9

   90% Chebyshev(Mean, Sd) UCL    120.9    95% Chebyshev(Mean, Sd) UCL    141.8
 97.5% Chebyshev(Mean, Sd) UCL    170.9    99% Chebyshev(Mean, Sd) UCL    227.9

Minimum       0.20 Mean       0.57
Maximum       1.6 Median       0.49

Total Number of Observations      14 Number of Distinct Observations      14
Number of Missing Observations       0

Beryllium

General Statistics

Normal GOF Test

SD       0.33 Std. Error of Mean      0.090
Coefficient of Variation       0.59 Skewness       2.36
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5% Lilliefors Critical Value       0.23 Data appear Normal at 5% Significance Level
Data appear Approximate Normal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.87 Data Not Normal at 5% Significance Level
Lilliefors Test Statistic       0.23 Lilliefors GOF Test

Shapiro Wilk Test Statistic       0.75 Shapiro Wilk GOF Test

Gamma GOF Test
A-D Test Statistic       0.49 Anderson-Darling Gamma GOF Test

5% A-D Critical Value       0.73d data appear Gamma Distributed at 5% Significan

   95% Modified-t UCL (Johnson-1978)       0.74

Assuming Normal Distribution
   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL       0.73    95% Adjusted-CLT UCL (Chen-1995)       0.78

Theta hat (MLE)       0.13 Theta star (bias corrected MLE)       0.16
nu hat (MLE)    120.5 nu star (bias corrected)      96.05

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics
k hat (MLE)       4.30 k star (bias corrected MLE)       3.43

K-S Test Statistic       0.16 Kolmogrov-Smirnoff Gamma GOF Test
5% K-S Critical Value       0.23d data appear Gamma Distributed at 5% Significan

Lognormal GOF Test
Shapiro Wilk Test Statistic       0.95 Shapiro Wilk Lognormal GOF Test

Assuming Gamma Distribution
oximate Gamma UCL (use when n>=50))       0.73% Adjusted Gamma UCL (use when n<50)       0.76

Adjusted Level of Significance      0.031 Adjusted Chi Square Value      71.92

MLE Mean (bias corrected)       0.57 MLE Sd (bias corrected)       0.30
Approximate Chi Square Value (0.05)      74.44

Maximum of Logged Data       0.47 SD of logged Data       0.48

Lognormal Statistics
Minimum of Logged Data     -1.595 Mean of logged Data     -0.682

5% Lilliefors Critical Value       0.23Data appear Lognormal at 5% Significance Level
Data appear Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.87Data appear Lognormal at 5% Significance Level
Lilliefors Test Statistic       0.14 Lilliefors Lognormal GOF Test

Nonparametric Distribution Free UCL Statistics
Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

   95% Chebyshev (MVUE) UCL       0.89  97.5% Chebyshev (MVUE) UCL       1.03
   99% Chebyshev (MVUE) UCL       1.31

Assuming Lognormal Distribution
   95% H-UCL       0.74    90% Chebyshev (MVUE) UCL       0.78

   90% Chebyshev(Mean, Sd) UCL       0.84    95% Chebyshev(Mean, Sd) UCL       0.96
 97.5% Chebyshev(Mean, Sd) UCL       1.13    99% Chebyshev(Mean, Sd) UCL       1.47

   95% Hall's Bootstrap UCL       1.40    95% Percentile Bootstrap UCL       0.73
   95% BCA Bootstrap UCL       0.79

   95% CLT UCL       0.71    95% Jackknife UCL       0.73
   95% Standard Bootstrap UCL       0.71    95% Bootstrap-t UCL       0.85

Cadmium

General Statistics
Total Number of Observations      14 Number of Distinct Observations      14

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
mmendations are based upon the results of the simulation studies summarized in Singh, Singh, and 

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.
For additional insight the user may want to consult a statistician.

Suggested UCL to Use
95% Student's-t UCL       0.73

Variance Detects     0.007 Percent Non-Detects      28.57
Mean Detects       0.21 SD Detects      0.086

Minimum Detect       0.12 Minimum Non-Detect       0.51
Maximum Detect       0.34 Maximum Non-Detect       0.85

Number of Detects      10 Number of Non-Detects       4
Number of Distinct Detects      10 Number of Distinct Non-Detects       4

Normal GOF Test on Detects Only
Shapiro Wilk Test Statistic       0.83 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.84Detected Data Not Normal at 5% Significance Leve

Mean of Logged Detects     -1.618 SD of Logged Detects       0.40

Median Detects       0.17 CV Detects       0.40
Skewness Detects       0.43 Kurtosis Detects     -1.943

Lilliefors Test Statistic       0.24 Lilliefors GOF Test
5% Lilliefors Critical Value       0.28etected Data appear Normal at 5% Significance Le
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SD      0.082    95% KM (BCA) UCL       0.26
95% KM (t) UCL       0.26 95% KM (Percentile Bootstrap) UCL       0.25

Detected Data appear Approximate Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs
Mean       0.21 Standard Error of Mean      0.027

Gamma GOF Tests on Detected Observations Only
A-D Test Statistic       0.77 Anderson-Darling GOF Test

5% A-D Critical Value       0.72ed Data Not Gamma Distributed at 5% Significanc

97.5% KM Chebyshev UCL       0.38 99% KM Chebyshev UCL       0.48

   95% KM (z) UCL       0.25    95% KM Bootstrap t UCL       0.26
90% KM Chebyshev UCL       0.29 95% KM Chebyshev UCL       0.33

Theta hat (MLE)      0.030 Theta star (bias corrected MLE)      0.043
nu hat (MLE)    138.9 nu star (bias corrected)      98.54

Detected data follow Appr. Gamma Distribution at 5% Significance Level

Gamma Statistics on Detected Data Only
k hat (MLE)       6.94 k star (bias corrected MLE)       4.92

K-S Test Statistic       0.24 Kolmogrov-Smirnoff GOF
5% K-S Critical Value       0.26d data appear Gamma Distributed at 5% Significan

pproximate Chi Square Value (189.50, α)    158.7 Adjusted Chi Square Value (189.50, β)    154.9
 Approximate KM-UCL (use when n>=50)       0.25mma Adjusted KM-UCL (use when n<50)       0.26

Gamma Kaplan-Meier (KM) Statistics
k hat (KM)       6.76 nu hat (KM)    189.5

MLE Mean (bias corrected)       0.21 MLE Sd (bias corrected)      0.096

Maximum       0.34 Median       0.20
SD      0.072 CV       0.34

ma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM e
Minimum       0.12 Mean       0.21

Gamma ROS Statistics using Imputed  Non-Detects
GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1
For such situations, GROS method tends to yield inflated values of UCLs and BTVs

Adjusted Level of Significance (β)      0.031
pproximate Chi Square Value (213.23, α)    180.4 Adjusted Chi Square Value (213.23, β)    176.4

nu hat (MLE)    269.7 nu star (bias corrected)    213.2
MLE Mean (bias corrected)       0.21 MLE Sd (bias corrected)      0.076

k hat (MLE)       9.63 k star (bias corrected MLE)       7.61
Theta hat (MLE)      0.021 Theta star (bias corrected MLE)      0.027

Lilliefors Test Statistic       0.24 Lilliefors GOF Test
5% Lilliefors Critical Value       0.28ected Data appear Lognormal at 5% Significance L

Lognormal GOF Test on Detected Observations Only
Shapiro Wilk Test Statistic       0.85 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.84ected Data appear Lognormal at 5% Significance L

mma Approximate UCL (use when n>=50)       0.25% Gamma Adjusted UCL (use when n<50)       0.25

   95% BCA Bootstrap UCL       0.24    95% Bootstrap t UCL       0.25
   95% H-UCL (Log ROS)       0.25

SD in Original Scale      0.072 SD in Log Scale       0.33
% t UCL (assumes normality of ROS data)       0.24    95% Percentile Bootstrap UCL       0.24

Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects
Mean in Original Scale       0.20 Mean in Log Scale     -1.618

DL/2 Statistics
DL/2 Normal DL/2 Log-Transformed
Mean in Original Scale       0.24 Mean in Log Scale     -1.498

KM SD (logged)       0.38    95% Critical H Value (KM-Log)       1.96
KM Standard Error of Mean (logged)       0.12

CLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distribute
KM Mean (logged)     -1.618    95% H-UCL (KM -Log)       0.26

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
Recommendations are based upon data size, data distribution, and skewness.

mmendations are based upon the results of the simulation studies summarized in Singh, Maichle, and 
ations results will not cover all Real World data sets; for additional insight the user may want to cons

Suggested UCL to Use
95% KM (t) UCL       0.26 95% KM (Percentile Bootstrap) UCL       0.25

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics
Detected Data appear Approximate Normal Distributed at 5% Significance Level

SD in Original Scale      0.092 SD in Log Scale       0.40
   95% t UCL (Assumes normality)       0.28    95% H-Stat UCL       0.30

Calcium
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Minimum    730 Mean   1499
Maximum   2580 Median   1390

Total Number of Observations      14 Number of Distinct Observations      14
Number of Missing Observations       0

General Statistics

5% Lilliefors Critical Value       0.23 Data appear Normal at 5% Significance Level
Data appear Approximate Normal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.87 Data Not Normal at 5% Significance Level
Lilliefors Test Statistic       0.22 Lilliefors GOF Test

Normal GOF Test
Shapiro Wilk Test Statistic       0.87 Shapiro Wilk GOF Test

SD    678.9 Std. Error of Mean    181.5
Coefficient of Variation       0.45 Skewness       0.52

Gamma GOF Test
A-D Test Statistic       0.63 Anderson-Darling Gamma GOF Test

5% A-D Critical Value       0.73d data appear Gamma Distributed at 5% Significan

   95% Modified-t UCL (Johnson-1978)   1825

Assuming Normal Distribution
   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL   1820    95% Adjusted-CLT UCL (Chen-1995)   1824

Theta hat (MLE)    279.6 Theta star (bias corrected MLE)    351.8
nu hat (MLE)    150.1 nu star (bias corrected)    119.3

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics
k hat (MLE)       5.36 k star (bias corrected MLE)       4.26

K-S Test Statistic       0.22 Kolmogrov-Smirnoff Gamma GOF Test
5% K-S Critical Value       0.22d data appear Gamma Distributed at 5% Significan

Assuming Gamma Distribution
oximate Gamma UCL (use when n>=50))   1881% Adjusted Gamma UCL (use when n<50)   1939

Adjusted Level of Significance      0.031 Adjusted Chi Square Value      92.2

MLE Mean (bias corrected)   1499 MLE Sd (bias corrected)    726.2
Approximate Chi Square Value (0.05)      95.07

Lognormal Statistics
Minimum of Logged Data       6.59 Mean of logged Data       7.21

5% Lilliefors Critical Value       0.23Data appear Lognormal at 5% Significance Level
Data appear Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.87Data appear Lognormal at 5% Significance Level
Lilliefors Test Statistic       0.21 Lilliefors Lognormal GOF Test

Lognormal GOF Test
Shapiro Wilk Test Statistic       0.89 Shapiro Wilk Lognormal GOF Test

   95% Chebyshev (MVUE) UCL   2314  97.5% Chebyshev (MVUE) UCL   2667
   99% Chebyshev (MVUE) UCL   3360

Assuming Lognormal Distribution
   95% H-UCL   1947    90% Chebyshev (MVUE) UCL   2060

Maximum of Logged Data       7.85 SD of logged Data       0.45

   95% Hall's Bootstrap UCL   1798    95% Percentile Bootstrap UCL   1789
   95% BCA Bootstrap UCL   1812

   95% CLT UCL   1797    95% Jackknife UCL   1820
   95% Standard Bootstrap UCL   1782    95% Bootstrap-t UCL   1843

Nonparametric Distribution Free UCL Statistics
Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
mmendations are based upon the results of the simulation studies summarized in Singh, Singh, and 

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.
For additional insight the user may want to consult a statistician.

Suggested UCL to Use
95% Student's-t UCL   1820

   90% Chebyshev(Mean, Sd) UCL   2043    95% Chebyshev(Mean, Sd) UCL   2290
 97.5% Chebyshev(Mean, Sd) UCL   2632    99% Chebyshev(Mean, Sd) UCL   3304

Minimum       1.96 Mean       4.52
Maximum       8.76 Median       3.78

Total Number of Observations      14 Number of Distinct Observations      14
Number of Missing Observations       0

Chromium

General Statistics

SD       2.20 Std. Error of Mean       0.58
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5% Lilliefors Critical Value       0.23 Data appear Normal at 5% Significance Level
Data appear Normal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.87 Data appear Normal at 5% Significance Level
Lilliefors Test Statistic       0.2 Lilliefors GOF Test

Normal GOF Test
Shapiro Wilk Test Statistic       0.89 Shapiro Wilk GOF Test

Coefficient of Variation       0.48 Skewness       0.80

Gamma GOF Test
A-D Test Statistic       0.37 Anderson-Darling Gamma GOF Test

5% A-D Critical Value       0.73d data appear Gamma Distributed at 5% Significan

   95% Modified-t UCL (Johnson-1978)       5.59

Assuming Normal Distribution
   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL       5.57    95% Adjusted-CLT UCL (Chen-1995)       5.63

Theta hat (MLE)       0.94 Theta star (bias corrected MLE)       1.18
nu hat (MLE)    134.3 nu star (bias corrected)    106.9

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics
k hat (MLE)       4.79 k star (bias corrected MLE)       3.81

K-S Test Statistic       0.14 Kolmogrov-Smirnoff Gamma GOF Test
5% K-S Critical Value       0.22d data appear Gamma Distributed at 5% Significan

Assuming Gamma Distribution
oximate Gamma UCL (use when n>=50))       5.76% Adjusted Gamma UCL (use when n<50)       5.95

Adjusted Level of Significance      0.031 Adjusted Chi Square Value      81.32

MLE Mean (bias corrected)       4.52 MLE Sd (bias corrected)       2.31
Approximate Chi Square Value (0.05)      84.01

Lognormal Statistics
Minimum of Logged Data       0.67 Mean of logged Data       1.40

5% Lilliefors Critical Value       0.23Data appear Lognormal at 5% Significance Level
Data appear Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.87Data appear Lognormal at 5% Significance Level
Lilliefors Test Statistic       0.11 Lilliefors Lognormal GOF Test

Lognormal GOF Test
Shapiro Wilk Test Statistic       0.94 Shapiro Wilk Lognormal GOF Test

   95% Chebyshev (MVUE) UCL       7.14  97.5% Chebyshev (MVUE) UCL       8.28
   99% Chebyshev (MVUE) UCL      10.51

Assuming Lognormal Distribution
   95% H-UCL       5.98    90% Chebyshev (MVUE) UCL       6.33

Maximum of Logged Data       2.17 SD of logged Data       0.48

   95% Hall's Bootstrap UCL       5.55    95% Percentile Bootstrap UCL       5.47
   95% BCA Bootstrap UCL       5.64

   95% CLT UCL       5.49    95% Jackknife UCL       5.57
   95% Standard Bootstrap UCL       5.48    95% Bootstrap-t UCL       5.90

Nonparametric Distribution Free UCL Statistics
Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
mmendations are based upon the results of the simulation studies summarized in Singh, Singh, and 

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.
For additional insight the user may want to consult a statistician.

Suggested UCL to Use
95% Student's-t UCL       5.57

   90% Chebyshev(Mean, Sd) UCL       6.29    95% Chebyshev(Mean, Sd) UCL       7.09
 97.5% Chebyshev(Mean, Sd) UCL       8.20    99% Chebyshev(Mean, Sd) UCL      10.39

Minimum       0.74 Mean       1.80
Maximum       5.12 Median       1.12

Total Number of Observations      14 Number of Distinct Observations      14
Number of Missing Observations       0

Cobalt

General Statistics

5% Lilliefors Critical Value       0.23 Data Not Normal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.87 Data Not Normal at 5% Significance Level
Lilliefors Test Statistic       0.31 Lilliefors GOF Test

Normal GOF Test
Shapiro Wilk Test Statistic       0.73 Shapiro Wilk GOF Test

SD       1.43 Std. Error of Mean       0.38
Coefficient of Variation       0.79 Skewness       1.59
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Data Not Normal at 5% Significance Level

Gamma GOF Test
A-D Test Statistic       1.20 Anderson-Darling Gamma GOF Test

5% A-D Critical Value       0.74ata Not Gamma Distributed at 5% Significance Lev

   95% Modified-t UCL (Johnson-1978)       2.50

Assuming Normal Distribution
   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL       2.48    95% Adjusted-CLT UCL (Chen-1995)       2.60

Theta hat (MLE)       0.75 Theta star (bias corrected MLE)       0.94
nu hat (MLE)      66.68 nu star (bias corrected)      53.73

Data Not Gamma Distributed at 5% Significance Level

Gamma Statistics
k hat (MLE)       2.38 k star (bias corrected MLE)       1.91

K-S Test Statistic       0.30 Kolmogrov-Smirnoff Gamma GOF Test
5% K-S Critical Value       0.23ata Not Gamma Distributed at 5% Significance Lev

Lognormal GOF Test
Shapiro Wilk Test Statistic       0.83 Shapiro Wilk Lognormal GOF Test

Assuming Gamma Distribution
oximate Gamma UCL (use when n>=50))       2.56% Adjusted Gamma UCL (use when n<50)       2.68

Adjusted Level of Significance      0.031 Adjusted Chi Square Value      36.13

MLE Mean (bias corrected)       1.80 MLE Sd (bias corrected)       1.30
Approximate Chi Square Value (0.05)      37.89

Maximum of Logged Data       1.63 SD of logged Data       0.64

Lognormal Statistics
Minimum of Logged Data     -0.293 Mean of logged Data       0.36

5% Lilliefors Critical Value       0.23 Data Not Lognormal at 5% Significance Level
Data Not Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.87 Data Not Lognormal at 5% Significance Level
Lilliefors Test Statistic       0.27 Lilliefors Lognormal GOF Test

Nonparametric Distribution Free UCL Statistics
Data do not follow a Discernible Distribution (0.05)

Nonparametric Distribution Free UCLs

   95% Chebyshev (MVUE) UCL       3.13  97.5% Chebyshev (MVUE) UCL       3.73
   99% Chebyshev (MVUE) UCL       4.90

Assuming Lognormal Distribution
   95% H-UCL       2.68    90% Chebyshev (MVUE) UCL       2.70

   90% Chebyshev(Mean, Sd) UCL       2.95    95% Chebyshev(Mean, Sd) UCL       3.47
 97.5% Chebyshev(Mean, Sd) UCL       4.19    99% Chebyshev(Mean, Sd) UCL       5.60

   95% Hall's Bootstrap UCL       2.67    95% Percentile Bootstrap UCL       2.42
   95% BCA Bootstrap UCL       2.59

   95% CLT UCL       2.43    95% Jackknife UCL       2.48
   95% Standard Bootstrap UCL       2.41    95% Bootstrap-t UCL       2.98

Copper

General Statistics
Total Number of Observations      14 Number of Distinct Observations      14

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
mmendations are based upon the results of the simulation studies summarized in Singh, Singh, and 

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.
For additional insight the user may want to consult a statistician.

Suggested UCL to Use
95% Chebyshev (Mean, Sd) UCL       3.47

Variance Detects       3.74 Percent Non-Detects      64.29
Mean Detects       5.36 SD Detects       1.93

Minimum Detect       3.95 Minimum Non-Detect       1.59
Maximum Detect       8.47 Maximum Non-Detect       2.94

Number of Detects       5 Number of Non-Detects       9
Number of Distinct Detects       5 Number of Distinct Non-Detects       9

Normal GOF Test on Detects Only
Shapiro Wilk Test Statistic       0.80 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.76etected Data appear Normal at 5% Significance Le

Mean of Logged Detects       1.63 SD of Logged Detects       0.32

Median Detects       4.26 CV Detects       0.36
Skewness Detects       1.37 Kurtosis Detects       1.03

Detected Data appear Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs
Mean       2.93 Standard Error of Mean       0.62

Lilliefors Test Statistic       0.31 Lilliefors GOF Test
5% Lilliefors Critical Value       0.39etected Data appear Normal at 5% Significance Le
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SD       2.08    95% KM (BCA) UCL       3.93

95% KM (t) UCL       4.04 95% KM (Percentile Bootstrap) UCL       3.92

Gamma GOF Tests on Detected Observations Only
A-D Test Statistic       0.54 Anderson-Darling GOF Test

5% A-D Critical Value       0.67d data appear Gamma Distributed at 5% Significan

97.5% KM Chebyshev UCL       6.82 99% KM Chebyshev UCL       9.13

   95% KM (z) UCL       3.96    95% KM Bootstrap t UCL       3.65
90% KM Chebyshev UCL       4.80 95% KM Chebyshev UCL       5.65

Theta hat (MLE)       0.48 Theta star (bias corrected MLE)       1.18
nu hat (MLE)    110 nu star (bias corrected)      45.35

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only
k hat (MLE)      11 k star (bias corrected MLE)       4.53

K-S Test Statistic       0.33 Kolmogrov-Smirnoff GOF
5% K-S Critical Value       0.35d data appear Gamma Distributed at 5% Significan

Approximate Chi Square Value (55.67, α)      39.52 Adjusted Chi Square Value (55.67, β)      37.72
 Approximate KM-UCL (use when n>=50)       4.13mma Adjusted KM-UCL (use when n<50)       4.33

Gamma Kaplan-Meier (KM) Statistics
k hat (KM)       1.98 nu hat (KM)      55.67

MLE Mean (bias corrected)       5.36 MLE Sd (bias corrected)       2.52

Maximum       8.47 Median      0.01
SD       2.87 CV       1.49

ma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM e
Minimum      0.01 Mean       1.92

Gamma ROS Statistics using Imputed  Non-Detects
GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1
For such situations, GROS method tends to yield inflated values of UCLs and BTVs

Adjusted Level of Significance (β)      0.031
Approximate Chi Square Value (6.54, α)       1.91 Adjusted Chi Square Value (6.54, β)       1.60

nu hat (MLE)       6.62 nu star (bias corrected)       6.53
MLE Mean (bias corrected)       1.92 MLE Sd (bias corrected)       3.98

k hat (MLE)       0.23 k star (bias corrected MLE)       0.23
Theta hat (MLE)       8.13 Theta star (bias corrected MLE)       8.23

Lilliefors Test Statistic       0.31 Lilliefors GOF Test
5% Lilliefors Critical Value       0.39ected Data appear Lognormal at 5% Significance L

Lognormal GOF Test on Detected Observations Only
Shapiro Wilk Test Statistic       0.83 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.76ected Data appear Lognormal at 5% Significance L

mma Approximate UCL (use when n>=50)       6.54% Gamma Adjusted UCL (use when n<50)       7.82

   95% BCA Bootstrap UCL       4.26    95% Bootstrap t UCL       4.61
   95% H-UCL (Log ROS)       4.22

SD in Original Scale       2.13 SD in Log Scale       0.59
% t UCL (assumes normality of ROS data)       3.98    95% Percentile Bootstrap UCL       3.92

Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects
Mean in Original Scale       2.97 Mean in Log Scale       0.90

DL/2 Statistics
DL/2 Normal DL/2 Log-Transformed
Mean in Original Scale       2.60 Mean in Log Scale       0.61

KM SD (logged)       0.58    95% Critical H Value (KM-Log)       2.17
KM Standard Error of Mean (logged)       0.17

CLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distribute
KM Mean (logged)       0.88    95% H-UCL (KM -Log)       4.08

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
Recommendations are based upon data size, data distribution, and skewness.

mmendations are based upon the results of the simulation studies summarized in Singh, Maichle, and 
ations results will not cover all Real World data sets; for additional insight the user may want to cons

Suggested UCL to Use
95% KM (t) UCL       4.04 95% KM (Percentile Bootstrap) UCL       3.92

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics
Detected Data appear Normal Distributed at 5% Significance Level

SD in Original Scale       2.39 SD in Log Scale       0.82
   95% t UCL (Assumes normality)       3.74    95% H-Stat UCL       4.64

Total Number of Observations      14 Number of Distinct Observations      14
Number of Missing Observations       0

Fluoride

General Statistics
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Minimum       1.11 Mean       1.93

Maximum       4.46 Median       1.55

5% Lilliefors Critical Value       0.23 Data appear Normal at 5% Significance Level
Data appear Approximate Normal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.87 Data Not Normal at 5% Significance Level
Lilliefors Test Statistic       0.23 Lilliefors GOF Test

Normal GOF Test
Shapiro Wilk Test Statistic       0.78 Shapiro Wilk GOF Test

SD       0.90 Std. Error of Mean       0.24
Coefficient of Variation       0.46 Skewness       1.91

Gamma GOF Test
A-D Test Statistic       0.71 Anderson-Darling Gamma GOF Test

5% A-D Critical Value       0.73d data appear Gamma Distributed at 5% Significan

   95% Modified-t UCL (Johnson-1978)       2.38

Assuming Normal Distribution
   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL       2.36    95% Adjusted-CLT UCL (Chen-1995)       2.46

Theta hat (MLE)       0.29 Theta star (bias corrected MLE)       0.37
nu hat (MLE)    182.6 nu star (bias corrected)    144.8

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics
k hat (MLE)       6.52 k star (bias corrected MLE)       5.17

K-S Test Statistic       0.20 Kolmogrov-Smirnoff Gamma GOF Test
5% K-S Critical Value       0.22d data appear Gamma Distributed at 5% Significan

Assuming Gamma Distribution
oximate Gamma UCL (use when n>=50))       2.37% Adjusted Gamma UCL (use when n<50)       2.43

Adjusted Level of Significance      0.031 Adjusted Chi Square Value    114.8

MLE Mean (bias corrected)       1.93 MLE Sd (bias corrected)       0.85
Approximate Chi Square Value (0.05)    118

Lognormal Statistics
Minimum of Logged Data       0.10 Mean of logged Data       0.58

5% Lilliefors Critical Value       0.23Data appear Lognormal at 5% Significance Level
Data appear Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.87Data appear Lognormal at 5% Significance Level
Lilliefors Test Statistic       0.18 Lilliefors Lognormal GOF Test

Lognormal GOF Test
Shapiro Wilk Test Statistic       0.90 Shapiro Wilk Lognormal GOF Test

   95% Chebyshev (MVUE) UCL       2.79  97.5% Chebyshev (MVUE) UCL       3.18
   99% Chebyshev (MVUE) UCL       3.93

Assuming Lognormal Distribution
   95% H-UCL       2.38    90% Chebyshev (MVUE) UCL       2.52

Maximum of Logged Data       1.49 SD of logged Data       0.38

   95% Hall's Bootstrap UCL       3.73    95% Percentile Bootstrap UCL       2.35
   95% BCA Bootstrap UCL       2.42

   95% CLT UCL       2.32    95% Jackknife UCL       2.36
   95% Standard Bootstrap UCL       2.31    95% Bootstrap-t UCL       2.67

Nonparametric Distribution Free UCL Statistics
Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
mmendations are based upon the results of the simulation studies summarized in Singh, Singh, and 

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.
For additional insight the user may want to consult a statistician.

Suggested UCL to Use
95% Student's-t UCL       2.36

   90% Chebyshev(Mean, Sd) UCL       2.65    95% Chebyshev(Mean, Sd) UCL       2.98
 97.5% Chebyshev(Mean, Sd) UCL       3.44    99% Chebyshev(Mean, Sd) UCL       4.33

Minimum   2480 Mean   9394
Maximum  17500 Median   9105

Total Number of Observations      14 Number of Distinct Observations      14
Number of Missing Observations       0

Iron

General Statistics

Normal GOF Test
Shapiro Wilk Test Statistic       0.90 Shapiro Wilk GOF Test

SD   3302 Std. Error of Mean    882.4
Coefficient of Variation       0.35 Skewness       0.56
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5% Lilliefors Critical Value       0.23 Data appear Normal at 5% Significance Level
Data appear Normal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.87 Data appear Normal at 5% Significance Level
Lilliefors Test Statistic       0.19 Lilliefors GOF Test

Gamma GOF Test
A-D Test Statistic       0.82 Anderson-Darling Gamma GOF Test

5% A-D Critical Value       0.73ata Not Gamma Distributed at 5% Significance Lev

   95% Modified-t UCL (Johnson-1978)  10979

Assuming Normal Distribution
   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL  10957    95% Adjusted-CLT UCL (Chen-1995)  10989

Theta hat (MLE)   1301 Theta star (bias corrected MLE)   1642
nu hat (MLE)    202.2 nu star (bias corrected)    160.2

Detected data follow Appr. Gamma Distribution at 5% Significance Level

Gamma Statistics
k hat (MLE)       7.22 k star (bias corrected MLE)       5.72

K-S Test Statistic       0.22 Kolmogrov-Smirnoff Gamma GOF Test
5% K-S Critical Value       0.22d data appear Gamma Distributed at 5% Significan

Assuming Gamma Distribution
oximate Gamma UCL (use when n>=50))  11407% Adjusted Gamma UCL (use when n<50)  11708

Adjusted Level of Significance      0.031 Adjusted Chi Square Value    128.5

MLE Mean (bias corrected)   9394 MLE Sd (bias corrected)   3927
Approximate Chi Square Value (0.05)    131.9

Lognormal Statistics
Minimum of Logged Data       7.81 Mean of logged Data       9.07

5% Lilliefors Critical Value       0.23 Data Not Lognormal at 5% Significance Level
Data Not Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.87 Data Not Lognormal at 5% Significance Level
Lilliefors Test Statistic       0.26 Lilliefors Lognormal GOF Test

Lognormal GOF Test
Shapiro Wilk Test Statistic       0.80 Shapiro Wilk Lognormal GOF Test

   95% Chebyshev (MVUE) UCL  14402  97.5% Chebyshev (MVUE) UCL  16510
   99% Chebyshev (MVUE) UCL  20650

Assuming Lognormal Distribution
   95% H-UCL  12178    90% Chebyshev (MVUE) UCL  12883

Maximum of Logged Data       9.77 SD of logged Data       0.43

   95% Hall's Bootstrap UCL  12083    95% Percentile Bootstrap UCL  10799
   95% BCA Bootstrap UCL  11008

   95% CLT UCL  10846    95% Jackknife UCL  10957
   95% Standard Bootstrap UCL  10775    95% Bootstrap-t UCL  11075

Nonparametric Distribution Free UCL Statistics
Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
mmendations are based upon the results of the simulation studies summarized in Singh, Singh, and 

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.
For additional insight the user may want to consult a statistician.

Suggested UCL to Use
95% Student's-t UCL  10957

   90% Chebyshev(Mean, Sd) UCL  12041    95% Chebyshev(Mean, Sd) UCL  13241
 97.5% Chebyshev(Mean, Sd) UCL  14905    99% Chebyshev(Mean, Sd) UCL  18174

Minimum       1.5 Mean       6.09
Maximum      14.9 Median       3.80

Total Number of Observations      14 Number of Distinct Observations      14
Number of Missing Observations       0

Lead

General Statistics

5% Lilliefors Critical Value       0.23 Data Not Normal at 5% Significance Level
Data Not Normal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.87 Data Not Normal at 5% Significance Level
Lilliefors Test Statistic       0.26 Lilliefors GOF Test

Normal GOF Test
Shapiro Wilk Test Statistic       0.81 Shapiro Wilk GOF Test

SD       4.83 Std. Error of Mean       1.29
Coefficient of Variation       0.79 Skewness       0.92

Assuming Normal Distribution
   95% Normal UCL    95% UCLs (Adjusted for Skewness)
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Gamma GOF Test
A-D Test Statistic       0.75 Anderson-Darling Gamma GOF Test

5% A-D Critical Value       0.74ata Not Gamma Distributed at 5% Significance Lev

   95% Modified-t UCL (Johnson-1978)       8.43
   95% Student's-t UCL       8.38    95% Adjusted-CLT UCL (Chen-1995)       8.56

Theta hat (MLE)       3.24 Theta star (bias corrected MLE)       4.00
nu hat (MLE)      52.56 nu star (bias corrected)      42.63

Detected data follow Appr. Gamma Distribution at 5% Significance Level

Gamma Statistics
k hat (MLE)       1.87 k star (bias corrected MLE)       1.52

K-S Test Statistic       0.19 Kolmogrov-Smirnoff Gamma GOF Test
5% K-S Critical Value       0.23d data appear Gamma Distributed at 5% Significan

Assuming Gamma Distribution
roximate Gamma UCL (use when n>=50)       9.06% Adjusted Gamma UCL (use when n<50)       9.56

Adjusted Level of Significance      0.031 Adjusted Chi Square Value      27.15

MLE Mean (bias corrected)       6.09 MLE Sd (bias corrected)       4.93
Approximate Chi Square Value (0.05)      28.66

Lognormal Statistics
Minimum of Logged Data       0.40 Mean of logged Data       1.51

5% Lilliefors Critical Value       0.23Data appear Lognormal at 5% Significance Level
Data appear Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.87Data appear Lognormal at 5% Significance Level
Lilliefors Test Statistic       0.18 Lilliefors Lognormal GOF Test

Lognormal GOF Test
Shapiro Wilk Test Statistic       0.90 Shapiro Wilk Lognormal GOF Test

   95% Chebyshev (MVUE) UCL      11.9  97.5% Chebyshev (MVUE) UCL      14.43
   99% Chebyshev (MVUE) UCL      19.41

Assuming Lognormal Distribution
   95% H-UCL      10.6    90% Chebyshev (MVUE) UCL      10.07

Maximum of Logged Data       2.70 SD of logged Data       0.78

   95% Hall's Bootstrap UCL       8.07    95% Percentile Bootstrap UCL       8.14
   95% BCA Bootstrap UCL       8.49

   95% CLT UCL       8.21    95% Jackknife UCL       8.38
   95% Standard Bootstrap UCL       8.16    95% Bootstrap-t UCL       9.03

Nonparametric Distribution Free UCL Statistics
Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
mmendations are based upon the results of the simulation studies summarized in Singh, Singh, and 

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.
For additional insight the user may want to consult a statistician.

Suggested UCL to Use
95% Adjusted Gamma UCL       9.56

   90% Chebyshev(Mean, Sd) UCL       9.97    95% Chebyshev(Mean, Sd) UCL      11.73
 97.5% Chebyshev(Mean, Sd) UCL      14.17    99% Chebyshev(Mean, Sd) UCL      18.96

Minimum    314 Mean    882.8
Maximum   2340 Median    817

Total Number of Observations      14 Number of Distinct Observations      13
Number of Missing Observations       0

Magnesium

General Statistics

5% Lilliefors Critical Value       0.23 Data appear Normal at 5% Significance Level
Data appear Approximate Normal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.87 Data Not Normal at 5% Significance Level
Lilliefors Test Statistic       0.14 Lilliefors GOF Test

Normal GOF Test
Shapiro Wilk Test Statistic       0.86 Shapiro Wilk GOF Test

SD    543.4 Std. Error of Mean    145.2
Coefficient of Variation       0.61 Skewness       1.56

Gamma GOF Test
A-D Test Statistic       0.26 Anderson-Darling Gamma GOF Test

5% A-D Critical Value       0.74d data appear Gamma Distributed at 5% Significan

   95% Modified-t UCL (Johnson-1978)   1150

Assuming Normal Distribution
   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL   1140    95% Adjusted-CLT UCL (Chen-1995)   1186

K-S Test Statistic       0.13 Kolmogrov-Smirnoff Gamma GOF Test
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Theta hat (MLE)    259.9 Theta star (bias corrected MLE)    325
nu hat (MLE)      95.12 nu star (bias corrected)      76.07

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics
k hat (MLE)       3.39 k star (bias corrected MLE)       2.71

5% K-S Critical Value       0.23d data appear Gamma Distributed at 5% Significan

Lognormal GOF Test
Shapiro Wilk Test Statistic       0.97 Shapiro Wilk Lognormal GOF Test

Assuming Gamma Distribution
oximate Gamma UCL (use when n>=50))   1179% Adjusted Gamma UCL (use when n<50)   1226

Adjusted Level of Significance      0.031 Adjusted Chi Square Value      54.79

MLE Mean (bias corrected)    882.8 MLE Sd (bias corrected)    535.6
Approximate Chi Square Value (0.05)      56.98

Maximum of Logged Data       7.75 SD of logged Data       0.56

Lognormal Statistics
Minimum of Logged Data       5.74 Mean of logged Data       6.62

5% Lilliefors Critical Value       0.23Data appear Lognormal at 5% Significance Level
Data appear Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.87Data appear Lognormal at 5% Significance Level
Lilliefors Test Statistic       0.11 Lilliefors Lognormal GOF Test

Nonparametric Distribution Free UCL Statistics
Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

   95% Chebyshev (MVUE) UCL   1480  97.5% Chebyshev (MVUE) UCL   1741
   99% Chebyshev (MVUE) UCL   2253

Assuming Lognormal Distribution
   95% H-UCL   1244    90% Chebyshev (MVUE) UCL   1292

   90% Chebyshev(Mean, Sd) UCL   1318    95% Chebyshev(Mean, Sd) UCL   1516
 97.5% Chebyshev(Mean, Sd) UCL   1790    99% Chebyshev(Mean, Sd) UCL   2328

   95% Hall's Bootstrap UCL   1373    95% Percentile Bootstrap UCL   1125
   95% BCA Bootstrap UCL   1174

   95% CLT UCL   1122    95% Jackknife UCL   1140
   95% Standard Bootstrap UCL   1113    95% Bootstrap-t UCL   1289

Methylene Chloride

General Statistics
Total Number of Observations      14 Number of Distinct Observations      14

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
mmendations are based upon the results of the simulation studies summarized in Singh, Singh, and 

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.
For additional insight the user may want to consult a statistician.

Suggested UCL to Use
95% Student's-t UCL   1140

Variance Detects 3.2347E Percent Non-Detects      64.29
Mean Detects     0.005 SD Detects     0.001

Minimum Detect     0.002 Minimum Non-Detect     0.002
Maximum Detect     0.007 Maximum Non-Detect     0.008

Number of Detects       5 Number of Non-Detects       9
Number of Distinct Detects       5 Number of Distinct Non-Detects       9

Normal GOF Test on Detects Only
Shapiro Wilk Test Statistic       0.92 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.76etected Data appear Normal at 5% Significance Le

Mean of Logged Detects     -5.31 SD of Logged Detects       0.39

Median Detects     0.005 CV Detects       0.34
Skewness Detects     -0.146 Kurtosis Detects       1.89

SD     0.001    95% KM (BCA) UCL     0.005
95% KM (t) UCL     0.004 95% KM (Percentile Bootstrap) UCL     0.004

Detected Data appear Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs
Mean     0.003 Standard Error of Mean 5.1937E

Lilliefors Test Statistic       0.26 Lilliefors GOF Test
5% Lilliefors Critical Value       0.39etected Data appear Normal at 5% Significance Le

Gamma GOF Tests on Detected Observations Only
A-D Test Statistic       0.43 Anderson-Darling GOF Test

5% A-D Critical Value       0.67d data appear Gamma Distributed at 5% Significan

97.5% KM Chebyshev UCL     0.006 99% KM Chebyshev UCL     0.008

   95% KM (z) UCL     0.004    95% KM Bootstrap t UCL     0.004
90% KM Chebyshev UCL     0.005 95% KM Chebyshev UCL     0.005

K-S Test Statistic       0.30 Kolmogrov-Smirnoff GOF
5% K-S Critical Value       0.35d data appear Gamma Distributed at 5% Significan
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Theta hat (MLE) 5.6820E Theta star (bias corrected MLE)     0.001
nu hat (MLE)      91.83 nu star (bias corrected)      38.07

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only
k hat (MLE)       9.18 k star (bias corrected MLE)       3.80

pproximate Chi Square Value (146.73, α)    119.7 Adjusted Chi Square Value (146.73, β)    116.5
 Approximate KM-UCL (use when n>=50)     0.004mma Adjusted KM-UCL (use when n<50)     0.004

Gamma Kaplan-Meier (KM) Statistics
k hat (KM)       5.24 nu hat (KM)    146.7

MLE Mean (bias corrected)     0.005 MLE Sd (bias corrected)     0.002

Maximum      0.01 Median      0.01
SD     0.002 CV       0.31

ma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM e
Minimum     0.002 Mean     0.008

Gamma ROS Statistics using Imputed  Non-Detects
GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1
For such situations, GROS method tends to yield inflated values of UCLs and BTVs

Adjusted Level of Significance (β)      0.031
pproximate Chi Square Value (174.59, α)    145 Adjusted Chi Square Value (174.59, β)    141.5

nu hat (MLE)    220.5 nu star (bias corrected)    174.6
MLE Mean (bias corrected)     0.008 MLE Sd (bias corrected)     0.003

k hat (MLE)       7.87 k star (bias corrected MLE)       6.23
Theta hat (MLE)     0.001 Theta star (bias corrected MLE)     0.001

Lilliefors Test Statistic       0.32 Lilliefors GOF Test
5% Lilliefors Critical Value       0.39ected Data appear Lognormal at 5% Significance L

Lognormal GOF Test on Detected Observations Only
Shapiro Wilk Test Statistic       0.88 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.76ected Data appear Lognormal at 5% Significance L

mma Approximate UCL (use when n>=50)     0.009% Gamma Adjusted UCL (use when n<50)      0.010

   95% BCA Bootstrap UCL     0.004    95% Bootstrap t UCL     0.004
   95% H-UCL (Log ROS)     0.004

SD in Original Scale     0.001 SD in Log Scale       0.34
% t UCL (assumes normality of ROS data)     0.004    95% Percentile Bootstrap UCL     0.004

Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects
Mean in Original Scale     0.003 Mean in Log Scale     -5.647

DL/2 Statistics
DL/2 Normal DL/2 Log-Transformed
Mean in Original Scale     0.003 Mean in Log Scale     -5.774

KM SD (logged)       0.38    95% Critical H Value (KM-Log)       1.96
KM Standard Error of Mean (logged)       0.12

CLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distribute
KM Mean (logged)     -5.677    95% H-UCL (KM -Log)     0.004

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
Recommendations are based upon data size, data distribution, and skewness.

mmendations are based upon the results of the simulation studies summarized in Singh, Maichle, and 
ations results will not cover all Real World data sets; for additional insight the user may want to cons

Suggested UCL to Use
95% KM (t) UCL     0.004 95% KM (Percentile Bootstrap) UCL     0.004

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics
Detected Data appear Normal Distributed at 5% Significance Level

SD in Original Scale     0.001 SD in Log Scale       0.47
   95% t UCL (Assumes normality)     0.004    95% H-Stat UCL     0.004

Minimum       1.38 Mean       3.48
Maximum       9.7 Median       2.85

Total Number of Observations      14 Number of Distinct Observations      14
Number of Missing Observations       0

Nickel

General Statistics

5% Lilliefors Critical Value       0.23 Data appear Normal at 5% Significance Level
Data appear Approximate Normal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.87 Data Not Normal at 5% Significance Level
Lilliefors Test Statistic       0.19 Lilliefors GOF Test

Normal GOF Test
Shapiro Wilk Test Statistic       0.80 Shapiro Wilk GOF Test

SD       2.18 Std. Error of Mean       0.58
Coefficient of Variation       0.62 Skewness       1.93
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Gamma GOF Test
A-D Test Statistic       0.36 Anderson-Darling Gamma GOF Test

5% A-D Critical Value       0.74d data appear Gamma Distributed at 5% Significan

   95% Modified-t UCL (Johnson-1978)       4.56

Assuming Normal Distribution
   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL       4.51    95% Adjusted-CLT UCL (Chen-1995)       4.76

Theta hat (MLE)       0.96 Theta star (bias corrected MLE)       1.20
nu hat (MLE)    101.2 nu star (bias corrected)      80.85

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics
k hat (MLE)       3.61 k star (bias corrected MLE)       2.88

K-S Test Statistic       0.14 Kolmogrov-Smirnoff Gamma GOF Test
5% K-S Critical Value       0.23d data appear Gamma Distributed at 5% Significan

Assuming Gamma Distribution
oximate Gamma UCL (use when n>=50))       4.60% Adjusted Gamma UCL (use when n<50)       4.78

Adjusted Level of Significance      0.031 Adjusted Chi Square Value      58.86

MLE Mean (bias corrected)       3.48 MLE Sd (bias corrected)       2.04
Approximate Chi Square Value (0.05)      61.14

Lognormal Statistics
Minimum of Logged Data       0.32 Mean of logged Data       1.10

5% Lilliefors Critical Value       0.23Data appear Lognormal at 5% Significance Level
Data appear Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.87Data appear Lognormal at 5% Significance Level
Lilliefors Test Statistic       0.10 Lilliefors Lognormal GOF Test

Lognormal GOF Test
Shapiro Wilk Test Statistic       0.96 Shapiro Wilk Lognormal GOF Test

   95% Chebyshev (MVUE) UCL       5.66  97.5% Chebyshev (MVUE) UCL       6.63
   99% Chebyshev (MVUE) UCL       8.52

Assuming Lognormal Distribution
   95% H-UCL       4.73    90% Chebyshev (MVUE) UCL       4.97

Maximum of Logged Data       2.27 SD of logged Data       0.53

   95% Hall's Bootstrap UCL       8.96    95% Percentile Bootstrap UCL       4.49
   95% BCA Bootstrap UCL       4.73

   95% CLT UCL       4.44    95% Jackknife UCL       4.51
   95% Standard Bootstrap UCL       4.42    95% Bootstrap-t UCL       5.06

Nonparametric Distribution Free UCL Statistics
Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
mmendations are based upon the results of the simulation studies summarized in Singh, Singh, and 

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.
For additional insight the user may want to consult a statistician.

Suggested UCL to Use
95% Student's-t UCL       4.51

   90% Chebyshev(Mean, Sd) UCL       5.23    95% Chebyshev(Mean, Sd) UCL       6.02
 97.5% Chebyshev(Mean, Sd) UCL       7.12    99% Chebyshev(Mean, Sd) UCL       9.28

Minimum       4.1 Mean       9.39
Maximum      23.8 Median       6.72

Total Number of Observations      14 Number of Distinct Observations      14
Number of Missing Observations       0

Vanadium

General Statistics

5% Lilliefors Critical Value       0.23 Data appear Normal at 5% Significance Level
Data appear Approximate Normal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.87 Data Not Normal at 5% Significance Level
Lilliefors Test Statistic       0.20 Lilliefors GOF Test

Normal GOF Test
Shapiro Wilk Test Statistic       0.83 Shapiro Wilk GOF Test

SD       6.14 Std. Error of Mean       1.64
Coefficient of Variation       0.65 Skewness       1.25

Gamma GOF Test

   95% Modified-t UCL (Johnson-1978)      12.39

Assuming Normal Distribution
   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL      12.3    95% Adjusted-CLT UCL (Chen-1995)      12.68
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A-D Test Statistic       0.67 Anderson-Darling Gamma GOF Test

5% A-D Critical Value       0.74d data appear Gamma Distributed at 5% Significan

Theta hat (MLE)       3.09 Theta star (bias corrected MLE)       3.85
nu hat (MLE)      85.07 nu star (bias corrected)      68.18

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics
k hat (MLE)       3.03 k star (bias corrected MLE)       2.43

K-S Test Statistic       0.18 Kolmogrov-Smirnoff Gamma GOF Test
5% K-S Critical Value       0.23d data appear Gamma Distributed at 5% Significan

Assuming Gamma Distribution
oximate Gamma UCL (use when n>=50))      12.76% Adjusted Gamma UCL (use when n<50)      13.31

Adjusted Level of Significance      0.031 Adjusted Chi Square Value      48.13

MLE Mean (bias corrected)       9.39 MLE Sd (bias corrected)       6.02
Approximate Chi Square Value (0.05)      50.17

Lognormal Statistics
Minimum of Logged Data       1.41 Mean of logged Data       2.06

5% Lilliefors Critical Value       0.23Data appear Lognormal at 5% Significance Level
Data appear Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.87Data appear Lognormal at 5% Significance Level
Lilliefors Test Statistic       0.15 Lilliefors Lognormal GOF Test

Lognormal GOF Test
Shapiro Wilk Test Statistic       0.90 Shapiro Wilk Lognormal GOF Test

   95% Chebyshev (MVUE) UCL      15.92  97.5% Chebyshev (MVUE) UCL      18.8
   99% Chebyshev (MVUE) UCL      24.45

Assuming Lognormal Distribution
   95% H-UCL      13.48    90% Chebyshev (MVUE) UCL      13.85

Maximum of Logged Data       3.17 SD of logged Data       0.59

   95% Hall's Bootstrap UCL      12.71    95% Percentile Bootstrap UCL      12.08
   95% BCA Bootstrap UCL      12.73

   95% CLT UCL      12.09    95% Jackknife UCL      12.3
   95% Standard Bootstrap UCL      11.96    95% Bootstrap-t UCL      13.3

Nonparametric Distribution Free UCL Statistics
Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
mmendations are based upon the results of the simulation studies summarized in Singh, Singh, and 

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.
For additional insight the user may want to consult a statistician.

Suggested UCL to Use
95% Student's-t UCL      12.3

   90% Chebyshev(Mean, Sd) UCL      14.32    95% Chebyshev(Mean, Sd) UCL      16.55
 97.5% Chebyshev(Mean, Sd) UCL      19.65    99% Chebyshev(Mean, Sd) UCL      25.73



AcenaphtheneD_AcenaphtheAluminum D_Aluminum Anthracene D_AnthraceneArsenic
1 0.251 1 4490 1 0.039 0
2 0.0432 0 5770 1 0.0432 0
3 0.0394 0 5630 1 0.0394 0
4 0.0191 1 7000 1 0.0387 0
5 0.0372 0 2780 1 0.0138 1
6 0.0441 0 5570 1 0.0441 0
7 0.038 1 6650 1 0.0426 1
8 0.0366 0 3550 1 0.0366 0
9 0.0371 1 5110 1 0.0115 1

10 0.0402 0 8730 1 0.0402 0
11 0.0465 0 7910 1 0.00956 1
12 0.0435 0 15100 1 0.0435 0
13 0.0437 0 6120 1 0.0437 0
14 0.0401 0 5150 1 0.0401 0
15 0.0394 0 9590 1 0.0394 0
16 0.0427 0 4670 1 0.0427 0
17 0.0384 0 10200 1 0.0384 0
18 0.0374 0 4270 1 0.0374 0
19 0.0394 0 6200 1 0.0394 0
20 0.0418 0 3950 1 0.0418 0
21 0.0422 0 5660 1 0.0422 0
22 0.0476 0 4090 1 0.0476 0
23 0.0393 0 7010 1 0.0393 0
24 0.0399 0 7180 1 0.0399 0
25 0.0458 0 8490 1 0.0458 0
26 0.0147 1 11100 1 0.0177 1



D_Arsenic Barium D_Barium Benzo(a)anth D_Benzo(a)anBenzo(a)pyre D_Benzo(a)py
2.5 1 55 1 0.039 0 0.039
2.3 1 73.4 1 0.0151 1 0.0149

1.71 1 66.1 1 0.0394 0 0.0394
1.56 1 68.8 1 0.0387 0 0.0387
1.69 1 41.3 1 0.0466 1 0.041
1.46 1 76.1 1 0.0266 1 0.0252
2.05 1 108 1 0.153 1 0.192
1.03 1 51.7 1 0.0167 1 0.0199
2.16 1 91.5 1 0.0371 1 0.0346
1.77 1 120 1 0.0402 0 0.0402
1.72 1 102 1 0.0579 1 0.0692
3.02 1 87.6 1 0.0435 0 0.0435
3.37 1 118 1 0.0166 1 0.0437
1.98 1 97.4 1 0.0205 1 0.0209
2.49 1 200 1 0.0394 0 0.0394

0.914 1 56.4 1 0.0158 1 0.0427
2.07 1 112 1 0.0384 0 0.0384
1.91 1 65.9 1 0.0374 0 0.0374
5.08 1 113 1 0.0394 0 0.0394
1.74 1 87.4 1 0.0418 0 0.0418
2.31 1 79.3 1 0.0422 0 0.0422
2.19 1 78.5 1 0.0476 0 0.0476
2.41 1 120 1 0.0393 0 0.0393
1.78 1 61.8 1 0.0399 0 0.0399
1.18 1 77.7 1 0.0458 0 0.0458
2.14 1 118 1 0.0959 1 0.115



Benzo(b)fluor D_Benzo(b)fluBenzo(g,h,i)p D_Benzo(g,h, Benzo(k)fluor D_Benzo(k)fluCalcium
0 0.039 0 0.039 0 0.039 0
1 0.0178 1 0.0432 0 0.0432 0
0 0.0394 0 0.0394 0 0.0394 0
0 0.0387 0 0.0387 0 0.0387 0
1 0.0603 1 0.0339 1 0.0295 1
1 0.0353 1 0.0188 1 0.0173 1
1 0.235 1 0.122 1 0.0414 0
1 0.0246 1 0.0366 0 0.0116 1
1 0.0455 1 0.0271 1 0.0172 1
0 0.0402 0 0.0402 0 0.0402 0
1 0.0883 1 0.0402 1 0.0379 1
0 0.0435 0 0.0435 0 0.0435 0
0 0.0195 1 0.0437 0 0.0437 0
1 0.0269 1 0.0401 0 0.0131 1
0 0.0394 0 0.0394 0 0.0394 0
0 0.0412 1 0.0427 0 0.0427 0
0 0.0384 0 0.0384 0 0.0384 0
0 0.0374 0 0.0374 0 0.0374 0
0 0.0394 0 0.0394 0 0.0394 0
0 0.0418 0 0.0418 0 0.0418 0
0 0.0422 0 0.0422 0 0.0422 0
0 0.0476 0 0.0476 0 0.0476 0
0 0.0128 1 0.0393 0 0.0393 0
0 0.0399 0 0.0399 0 0.0399 0
0 0.0458 0 0.0458 0 0.0458 0
1 0.14 1 0.0751 1 0.0613 1



D_Calcium Cesium-137 D_Cesium-13 Chromium D_Chromium Chrysene D_Chrysene
976 1 0.0355 0 4.68 1 0.039

1880 1 0.615 1 4.66 1 0.0138
3340 1 0.00494 0 4.96 1 0.0394
2670 1 0.14 1 5.11 1 0.0387
1400 1 0.574 1 2.97 1 0.0482
1860 1 0.859 1 5.28 1 0.0319
3870 1 0.529 1 6.2 1 0.185
1260 1 0.431 1 3 1 0.0188
2710 1 0.018 0 6.67 1 0.0376
3230 1 0.587 1 8.29 1 0.0402
2460 1 0.137 1 7.3 1 0.067
2350 1 0.17 1 9.25 1 0.0435
2480 1 0.479 1 6.77 1 0.0139
2130 1 1.33 1 5.13 1 0.0198
5610 1 0.849 1 7.63 1 0.0394
1380 1 0.0953 1 3.51 1 0.0202
2260 1 0.828 1 5.75 1 0.0384
2520 1 0.328 1 4.21 1 0.0374
3150 1 0.415 1 6.84 1 0.0394
1280 1 1.22 1 6.24 1 0.0418
2600 1 1.12 1 4.97 1 0.0422
3700 1 1.71 1 2.8 1 0.0476
4910 1 0.554 1 4.11 1 0.0393
1750 1 0.951 1 4.49 1 0.0399
2210 1 0.233 1 3.83 1 0.0458
2710 1 NA NA 7.66 1 0.112



Cobalt D_Cobalt Copper D_Copper Fluoranthene D_Fluoranthe Fluoride
0 3.04 1 2.67 1 0.039 0
1 3.08 1 10.8 1 0.0245 1
0 2.78 1 4.1 1 0.0394 0
0 3.71 1 5.82 1 0.0387 0
1 2.17 1 6.94 1 0.0684 1
1 3.13 1 6.86 1 0.0616 1
1 3.51 1 14.5 1 0.323 1
1 1.73 1 5.56 1 0.0372 1
1 2.71 1 5.53 1 0.0718 1
0 5.08 1 6.59 1 0.0402 0
1 3.81 1 6.57 1 0.107 1
0 4.34 1 9.06 1 0.0435 0
1 3.64 1 7.12 1 0.0197 1
1 3.44 1 5.62 1 0.0305 1
0 4.97 1 8.25 1 0.0394 0
1 1.8 1 4.42 1 0.0319 1
0 2.39 1 4.44 1 0.0384 0
0 2.55 1 4.62 1 0.0374 0
0 3.16 1 8.94 1 0.0394 0
0 12.1 1 3.3 1 0.0418 0
0 3.5 1 9.63 1 0.0422 0
0 1.4 1 6.38 1 0.0476 0
0 2.15 1 5.87 1 0.0393 0
0 1.98 1 5.53 1 0.0399 0
0 1.98 1 16 1 0.0458 0
1 4.47 1 8.04 1 0.195 1



D_Fluoride Indeno(1,2,3-D_Indeno(1,2Lead D_Lead Manganese D_Manganese
1.44 1 0.039 0 7.65 1 173
1.16 0 0.0432 0 16.1 1 283

0.376 1 0.0394 0 9.52 1 193
0.994 1 0.0387 0 14 1 210

0.35 1 0.0301 1 19.9 1 199
0.832 1 0.0172 1 13.8 1 281
0.649 1 0.131 1 24.6 1 310

1.08 0 0.0116 1 11.4 1 158
1.39 0 0.028 1 10.5 1 272
0.39 1 0.0402 0 12.9 1 356

0.629 1 0.04 1 11.9 1 229
0.97 1 0.0435 0 14.1 1 148
1.11 1 0.0437 0 11.8 1 377

0.441 1 0.0401 0 13 1 427
1.31 1 0.0394 0 19.4 1 447
1.16 0 0.0427 0 51.3 1 203
1.48 1 0.0384 0 13.1 1 156
0.64 1 0.0374 0 11.9 1 318
1.22 1 0.0394 0 12.5 1 456
1.24 0 0.0418 0 20.6 1 747

0.628 1 0.0422 0 19.7 1 368
0.501 1 0.0476 0 22.1 1 299
0.559 1 0.0393 0 47.9 1 362
0.627 1 0.0399 0 10.9 1 241
0.691 1 0.0458 0 19.1 1 287

1.8 1 0.0712 1 17.1 1 336



Mercury D_Mercury Nickel D_Nickel Nitrate D_Nitrate Phenanthrene
1 0.0187 1 3.4 1 1.13 0
1 0.0404 1 3.88 1 1.18 1
1 0.0417 1 3.71 1 1.51 1
1 0.0809 1 3.38 1 1.14 0
1 0.0264 1 3.87 1 1.11 0
1 0.0154 1 4.16 1 1.26 0
1 0.0287 1 4.99 1 1.15 0
1 0.00809 1 2.08 1 1.08 0
1 0.00691 1 4.97 1 1.39 0
1 0.024 1 6.7 1 0.975 0
1 0.0137 1 5.71 1 1.35 0
1 0.0462 1 6.56 1 1.16 0
1 0.0206 1 3.88 1 1.71 1
1 0.0226 1 4.31 1 3.64 1
1 0.0388 1 7.01 1 1.39 1
1 0.0257 1 2.39 1 1.16 0
1 0.0403 1 3.79 1 1.69 1
1 0.0269 1 3.61 1 1.11 0
1 0.018 1 5.29 1 2.78 1
1 0.0117 1 2.82 1 2.21 1
1 0.0853 1 4.06 1 2.16 1
1 0.0897 1 3.3 1 1.43 0
1 0.045 1 3.57 1 1.15 0
1 0.0243 1 5.92 1 1.2 0
1 0.0598 1 4.43 1 1.38 0
1 0.0269 1 7.57 1 1.27 0



D_PhenanthrePlutonium-239D_Plutonium- Pyrene D_Pyrene Sodium D_Sodium
0.039 0 0.00127 0 0.039 0 52.9

0.0181 1 0.0348 1 0.0297 1 71.9
0.0394 0 0.00343 0 0.0394 0 102
0.0387 0 0.00361 0 0.0387 0 58.4
0.0517 1 0.00278 0 0.103 1 70.2
0.0285 1 0.0246 1 0.0548 1 54.7

0.229 1 0.0505 1 0.349 1 72.8
0.0247 1 0.0181 0 0.0372 1 67.8
0.0607 1 0.0158 0 0.0812 1 45
0.0402 0 0.00785 0 0.0147 1 81.5
0.0597 1 0.039 1 0.14 1 66
0.0435 0 0.00499 0 0.0435 0 62.7
0.0437 0 0.0143 0 0.0296 1 141
0.0212 1 0.0186 0 0.0465 1 43.5
0.0394 0 0.081 1 0.0394 0 76.7
0.0197 1 0.0496 1 0.0401 1 53.3
0.0384 0 0.00197 0 0.0384 0 217
0.0374 0 0.0558 1 0.0374 0 66
0.0394 0 0.0123 0 0.0394 0 92.8
0.0418 0 0.0216 1 0.0418 0 34.6
0.0422 0 0.0362 1 0.0422 0 60.8
0.0476 0 0.0336 1 0.0476 0 75.7
0.0393 0 0.0807 1 0.0393 0 67
0.0399 0 0.0279 0 0.0399 0 68
0.0458 0 0.0328 1 0.0458 0 59.1

0.104 1 0.0174 0 0.212 1 88.4



TATB D_TATB Zinc D_Zinc
0 1 0 18.1 1
0 1 0 21.7 1
0 1 0 30.1 1
0 1 0 24.3 1
0 2.38 1 55.5 1
0 1 0 30.7 1
0 1.61 1 30.5 1
0 1.93 1 13.8 1
0 0.682 1 21.4 1
0 1 0 25.3 1
0 1 0 22.1 1
0 1 0 25.6 1
0 4.88 1 25.4 1
0 1.4 1 22.1 1
1 1 0 34 1
0 1 0 17.5 1
1 1 0 21.2 1
1 1 0 30.6 1
1 1.33 1 26.3 1
1 1 0 16 1
1 1 0 20.5 1
1 1 0 97.7 1
1 1 0 22.8 1
1 1 0 19.5 1
1 1 0 59.8 1
1 1 0 80.6 1



AcenaphtheneD_AcenaphtheAluminum D_Aluminum Anthracene D_AnthraceneArsenic
0.251 1 4490 1 0.039 0 2.5

0.0432 0 5770 1 0.0432 0 2.3
0.0394 0 5630 1 0.0394 0 1.71
0.0371 0 7720 1 0.0371 0 3.62
0.0191 1 7000 1 0.0387 0 1.56
0.0372 0 2780 1 0.0138 1 1.69
0.0441 0 5570 1 0.0441 0 1.46

0.038 1 6650 1 0.0426 1 2.05
0.0366 0 3550 1 0.0366 0 1.03
0.0371 1 5110 1 0.0115 1 2.16
0.0402 0 8730 1 0.0402 0 1.77
0.0465 0 7910 1 0.00956 1 1.72
0.0435 0 15100 1 0.0435 0 3.02
0.0437 0 6120 1 0.0437 0 3.37
0.0385 0 5380 1 0.0385 0 1.07
0.0401 0 5150 1 0.0401 0 1.98
0.0394 0 9590 1 0.0394 0 2.49
0.0427 0 4670 1 0.0427 0 0.914
0.0384 0 10200 1 0.0384 0 2.07
0.0374 0 4270 1 0.0374 0 1.91
0.0379 0 6790 1 0.0379 0 2.94
0.0394 0 6200 1 0.0394 0 5.08
0.0418 0 3950 1 0.0418 0 1.74
0.0422 0 5660 1 0.0422 0 2.31
0.0365 0 5080 1 0.0365 0 2.11
0.0476 0 4090 1 0.0476 0 2.19
0.0367 0 2060 1 0.0367 0 0.827
0.0393 0 7010 1 0.0393 0 2.41
0.0352 0 1610 1 0.0352 0 1.82
0.0399 0 7180 1 0.0399 0 1.78
0.0458 0 8490 1 0.0458 0 1.18
0.0147 1 11100 1 0.0177 1 2.14



D_Arsenic Barium D_Barium Benzo(a)anth D_Benzo(a)anBenzo(a)pyre D_Benzo(a)py
1 55 1 0.039 0 0.039 0
1 73.4 1 0.0151 1 0.0149 1
1 66.1 1 0.0394 0 0.0394 0
1 114 1 0.0371 0 0.0371 0
1 68.8 1 0.0387 0 0.0387 0
1 41.3 1 0.0466 1 0.041 1
1 76.1 1 0.0266 1 0.0252 1
1 108 1 0.153 1 0.192 1
1 51.7 1 0.0167 1 0.0199 1
1 91.5 1 0.0371 1 0.0346 1
1 120 1 0.0402 0 0.0402 0
1 102 1 0.0579 1 0.0692 1
1 87.6 1 0.0435 0 0.0435 0
1 118 1 0.0166 1 0.0437 0
1 31.1 1 0.0385 0 0.0385 0
1 97.4 1 0.0205 1 0.0209 1
1 200 1 0.0394 0 0.0394 0
1 56.4 1 0.0158 1 0.0427 0
1 112 1 0.0384 0 0.0384 0
1 65.9 1 0.0374 0 0.0374 0
1 34.4 1 0.0379 0 0.0379 0
1 113 1 0.0394 0 0.0394 0
1 87.4 1 0.0418 0 0.0418 0
1 79.3 1 0.0422 0 0.0422 0
1 62.5 1 0.0365 0 0.0365 0
1 78.5 1 0.0476 0 0.0476 0
1 13.8 1 0.0367 0 0.0367 0
1 120 1 0.0393 0 0.0393 0
1 13.5 1 0.0352 0 0.0352 0
1 61.8 1 0.0399 0 0.0399 0
1 77.7 1 0.0458 0 0.0458 0
1 118 1 0.0959 1 0.115 1



Benzo(b)fluor D_Benzo(b)fluBenzo(g,h,i)p D_Benzo(g,h, Benzo(k)fluor D_Benzo(k)fluCalcium
0.039 0 0.039 0 0.039 0 976

0.0178 1 0.0432 0 0.0432 0 1880
0.0394 0 0.0394 0 0.0394 0 3340
0.0371 0 0.0371 0 0.0371 0 45200
0.0387 0 0.0387 0 0.0387 0 2670
0.0603 1 0.0339 1 0.0295 1 1400
0.0353 1 0.0188 1 0.0173 1 1860

0.235 1 0.122 1 0.0414 0 3870
0.0246 1 0.0366 0 0.0116 1 1260
0.0455 1 0.0271 1 0.0172 1 2710
0.0402 0 0.0402 0 0.0402 0 3230
0.0883 1 0.0402 1 0.0379 1 2460
0.0435 0 0.0435 0 0.0435 0 2350
0.0195 1 0.0437 0 0.0437 0 2480
0.0385 0 0.0385 0 0.0385 0 856
0.0269 1 0.0401 0 0.0131 1 2130
0.0394 0 0.0394 0 0.0394 0 5610
0.0412 1 0.0427 0 0.0427 0 1380
0.0384 0 0.0384 0 0.0384 0 2260
0.0374 0 0.0374 0 0.0374 0 2520
0.0379 0 0.0379 0 0.0379 0 795
0.0394 0 0.0394 0 0.0394 0 3150
0.0418 0 0.0418 0 0.0418 0 1280
0.0422 0 0.0422 0 0.0422 0 2600
0.0365 0 0.0365 0 0.0365 0 1150
0.0476 0 0.0476 0 0.0476 0 3700
0.0367 0 0.0367 0 0.0367 0 416
0.0128 1 0.0393 0 0.0393 0 4910
0.0352 0 0.0352 0 0.0352 0 521
0.0399 0 0.0399 0 0.0399 0 1750
0.0458 0 0.0458 0 0.0458 0 2210

0.14 1 0.0751 1 0.0613 1 2710



D_Calcium Cesium-137 D_Cesium-13 Chromium D_Chromium Chrysene D_Chrysene
1 0.0355 0 4.68 1 0.039 0
1 0.615 1 4.66 1 0.0138 1
1 0.00494 0 4.96 1 0.0394 0
1 0.0228 0 12.9 1 0.0371 0
1 0.14 1 5.11 1 0.0387 0
1 0.574 1 2.97 1 0.0482 1
1 0.859 1 5.28 1 0.0319 1
1 0.529 1 6.2 1 0.185 1
1 0.431 1 3 1 0.0188 1
1 0.018 0 6.67 1 0.0376 1
1 0.587 1 8.29 1 0.0402 0
1 0.137 1 7.3 1 0.067 1
1 0.17 1 9.25 1 0.0435 0
1 0.00955 0 6.77 1 0.0139 1
1 0.479 1 40.3 1 0.0385 0
1 1.33 1 5.13 1 0.0198 1
1 0.849 1 7.63 1 0.0394 0
1 0.0953 1 3.51 1 0.0202 1
1 0.828 1 5.75 1 0.0384 0
1 -0.0214 0 4.21 1 0.0374 0
1 0.328 1 8.86 1 0.0379 0
1 0.415 1 6.84 1 0.0394 0
1 1.22 1 6.24 1 0.0418 0
1 0.0711 0 4.97 1 0.0422 0
1 1.12 1 5.14 1 0.0365 0
1 0.0185 0 2.8 1 0.0476 0
1 1.71 1 5.86 1 0.0367 0
1 -0.0286 0 4.11 1 0.0393 0
1 0.554 1 7.76 1 0.0352 0
1 0.951 1 4.49 1 0.0399 0
1 0.233 1 3.83 1 0.0458 0
1 NA NA 7.66 1 0.112 1



Cobalt D_Cobalt Copper D_Copper Fluoranthene D_Fluoranthe Fluoride
3.04 1 2.67 1 0.039 0 1.44
3.08 1 10.8 1 0.0245 1 1.16
2.78 1 4.1 1 0.0394 0 0.376
2.96 1 17.1 1 0.0371 0 2.04
3.71 1 5.82 1 0.0387 0 0.994
2.17 1 6.94 1 0.0684 1 0.35
3.13 1 6.86 1 0.0616 1 0.832
3.51 1 14.5 1 0.323 1 0.649
1.73 1 5.56 1 0.0372 1 1.08
2.71 1 5.53 1 0.0718 1 1.39
5.08 1 6.59 1 0.0402 0 0.39
3.81 1 6.57 1 0.107 1 0.629
4.34 1 9.06 1 0.0435 0 0.97
3.64 1 7.12 1 0.0197 1 1.11
1.28 1 4.26 1 0.0385 0 6.05
3.44 1 5.62 1 0.0305 1 0.441
4.97 1 8.25 1 0.0394 0 1.31

1.8 1 4.42 1 0.0319 1 1.16
2.39 1 4.44 1 0.0384 0 1.48
2.55 1 4.62 1 0.0374 0 0.64
2.31 1 4.79 1 0.0379 0 3.17
3.16 1 8.94 1 0.0394 0 1.22
12.1 1 3.3 1 0.0418 0 1.24

3.5 1 9.63 1 0.0422 0 0.628
2.79 1 14 1 0.0365 0 2.09

1.4 1 6.38 1 0.0476 0 0.501
0.741 1 2.82 1 0.0367 0 1.6

2.15 1 5.87 1 0.0393 0 0.559
0.498 1 2.6 1 0.0352 0 13.1

1.98 1 5.53 1 0.0399 0 0.627
1.98 1 16 1 0.0458 0 0.691
4.47 1 8.04 1 0.195 1 1.8



D_Fluoride Indeno(1,2,3-D_Indeno(1,2Lead D_Lead Manganese D_Manganese
1 0.039 0 7.65 1 173 1
0 0.0432 0 16.1 1 283 1
1 0.0394 0 9.52 1 193 1
1 0.0371 0 234 1 213 1
1 0.0387 0 14 1 210 1
1 0.0301 1 19.9 1 199 1
1 0.0172 1 13.8 1 281 1
1 0.131 1 24.6 1 310 1
0 0.0116 1 11.4 1 158 1
0 0.028 1 10.5 1 272 1
1 0.0402 0 12.9 1 356 1
1 0.04 1 11.9 1 229 1
1 0.0435 0 14.1 1 148 1
1 0.0437 0 11.8 1 377 1
1 0.0385 0 3.73 1 180 1
1 0.0401 0 13 1 427 1
1 0.0394 0 19.4 1 447 1
0 0.0427 0 51.3 1 203 1
1 0.0384 0 13.1 1 156 1
1 0.0374 0 11.9 1 318 1
1 0.0379 0 7.26 1 323 1
1 0.0394 0 12.5 1 456 1
0 0.0418 0 20.6 1 747 1
1 0.0422 0 19.7 1 368 1
1 0.0365 0 11.2 1 280 1
1 0.0476 0 22.1 1 299 1
1 0.0367 0 5.99 1 269 1
1 0.0393 0 47.9 1 362 1
1 0.0352 0 3.13 1 119 1
1 0.0399 0 10.9 1 241 1
1 0.0458 0 19.1 1 287 1
1 0.0712 1 17.1 1 336 1



Mercury D_Mercury Nickel D_Nickel Nitrate D_Nitrate Phenanthrene
0.0187 1 3.4 1 1.13 0 0.039
0.0404 1 3.88 1 1.18 1 0.0181
0.0417 1 3.71 1 1.51 1 0.0394

0.69 1 8.46 1 7.07 1 0.0371
0.0809 1 3.38 1 1.14 0 0.0387
0.0264 1 3.87 1 1.11 0 0.0517
0.0154 1 4.16 1 1.26 0 0.0285
0.0287 1 4.99 1 1.15 0 0.229

0.00809 1 2.08 1 1.08 0 0.0247
0.00691 1 4.97 1 1.39 0 0.0607

0.024 1 6.7 1 0.975 0 0.0402
0.0137 1 5.71 1 1.35 0 0.0597
0.0462 1 6.56 1 1.16 0 0.0435
0.0206 1 3.88 1 1.71 1 0.0437
0.0148 1 3.68 1 1.13 0 0.0385
0.0226 1 4.31 1 3.64 1 0.0212
0.0388 1 7.01 1 1.39 1 0.0394
0.0257 1 2.39 1 1.16 0 0.0197
0.0403 1 3.79 1 1.69 1 0.0384
0.0269 1 3.61 1 1.11 0 0.0374
0.0104 1 6.04 1 1.14 0 0.0379

0.018 1 5.29 1 2.78 1 0.0394
0.0117 1 2.82 1 2.21 1 0.0418
0.0853 1 4.06 1 2.16 1 0.0422
0.0563 1 4.58 1 1.08 0 0.0365
0.0897 1 3.3 1 1.43 0 0.0476

0.00787 1 1.46 1 1.1 0 0.0367
0.045 1 3.57 1 1.15 0 0.0393
0.012 0 1.04 1 1.06 0 0.0352

0.0243 1 5.92 1 1.2 0 0.0399
0.0598 1 4.43 1 1.38 0 0.0458
0.0269 1 7.57 1 1.27 0 0.104



D_PhenanthrePlutonium-239D_Plutonium- Pyrene D_Pyrene Sodium D_Sodium
0 0.00127 0 0.039 0 52.9 0
1 0.0348 1 0.0297 1 71.9 0
0 0.00343 0 0.0394 0 102 0
0 0.0109 0 0.0371 0 452 1
0 0.00361 0 0.0387 0 58.4 0
1 0.00278 0 0.103 1 70.2 0
1 0.0246 1 0.0548 1 54.7 0
1 0.0505 1 0.349 1 72.8 0
1 0.0181 0 0.0372 1 67.8 0
1 0.0158 0 0.0812 1 45 0
0 0.00785 0 0.0147 1 81.5 0
1 0.039 1 0.14 1 66 0
0 0.00499 0 0.0435 0 62.7 0
0 0.0143 0 0.0296 1 141 0
0 0.00335 0 0.0385 0 117 1
1 0.0186 0 0.0465 1 43.5 0
0 0.081 1 0.0394 0 76.7 1
1 0.0496 1 0.0401 1 53.3 0
0 0.00197 0 0.0384 0 217 1
0 0.0558 1 0.0374 0 66 1
0 0.00246 0 0.0379 0 127 1
0 0.0123 0 0.0394 0 92.8 1
0 0.0216 1 0.0418 0 34.6 1
0 0.0362 1 0.0422 0 60.8 1
0 0.0104 0 0.0365 0 110 1
0 0.0336 1 0.0476 0 75.7 1
0 0.00113 0 0.0367 0 148 1
0 0.0807 1 0.0393 0 67 1
0 -0.00356 0 0.0352 0 210 1
0 0.0279 0 0.0399 0 68 1
0 0.0328 1 0.0458 0 59.1 1
1 0.0174 0 0.212 1 88.4 1



TATB D_TATB Zinc D_Zinc
1 0 18.1 1
1 0 21.7 1
1 0 30.1 1
1 0 96.4 1
1 0 24.3 1

2.38 1 55.5 1
1 0 30.7 1

1.61 1 30.5 1
1.93 1 13.8 1

0.682 1 21.4 1
1 0 25.3 1
1 0 22.1 1
1 0 25.6 1

4.88 1 25.4 1
1 0 23.7 1

1.4 1 22.1 1
1 0 34 1
1 0 17.5 1
1 0 21.2 1
1 0 30.6 1
1 0 21.7 1

1.33 1 26.3 1
1 0 16 1
1 0 20.5 1
1 0 16.2 1
1 0 97.7 1
1 0 19.3 1
1 0 22.8 1
1 0 13.9 1
1 0 19.5 1
1 0 59.8 1
1 0 80.6 1



AcenaphtheneD_AcenaphtheAluminum D_Aluminum Anthracene D_AnthraceneArsenic
0.251 1 4490 1 0.039 0 2.5

0.0353 0 4850 1 0.0353 0 0.84
0.0432 0 5770 1 0.0432 0 2.3
0.0383 0 9300 1 0.0383 0 6.22
0.0394 0 5630 1 0.0394 0 1.71
0.0371 0 7720 1 0.0371 0 3.62
0.0191 1 7000 1 0.0387 0 1.56
0.0379 0 2860 1 0.0379 0 5.09
0.0372 0 2780 1 0.0138 1 1.69
0.0369 0 4530 1 0.0369 0 1.5
0.0441 0 5570 1 0.0441 0 1.46
0.0377 0 4240 1 0.0377 0 1.45

0.038 1 6650 1 0.0426 1 2.05
0.0369 0 3950 1 0.0369 0 3.31
0.0366 0 3550 1 0.0366 0 1.03
0.0362 0 1270 1 0.0362 0 1.09
0.0371 1 5110 1 0.0115 1 2.16
0.0358 0 2410 1 0.0358 0 1.15
0.0402 0 8730 1 0.0402 0 1.77
0.0142 1 6570 1 0.0178 1 1.09
0.0465 0 7910 1 0.00956 1 1.72

0.04 0 2160 1 0.04 0 1.03
0.0435 0 15100 1 0.0435 0 3.02
0.0394 0 7080 1 0.0394 0 0.714
0.0437 0 6120 1 0.0437 0 3.37
0.0385 0 5380 1 0.0385 0 1.07
0.0401 0 5150 1 0.0401 0 1.98
0.0394 0 9590 1 0.0394 0 2.49
0.0381 0 12300 1 0.0381 0 3.2
0.0427 0 4670 1 0.0427 0 0.914

0.035 0 3290 1 0.035 0 0.421
0.0384 0 10200 1 0.0384 0 2.07
0.0361 0 8700 1 0.0361 0 3.16
0.0374 0 4270 1 0.0374 0 1.91
0.0379 0 6790 1 0.0379 0 2.94
0.0394 0 6200 1 0.0394 0 5.08
0.0352 0 6470 1 0.0352 0 1.25
0.0418 0 3950 1 0.0418 0 1.74
0.0365 0 3020 1 0.0365 0 0.397
0.0422 0 5660 1 0.0422 0 2.31
0.0365 0 5080 1 0.0365 0 2.11
0.0476 0 4090 1 0.0476 0 2.19
0.0367 0 2060 1 0.0367 0 0.827
0.0393 0 7010 1 0.0393 0 2.41
0.0352 0 1610 1 0.0352 0 1.82
0.0399 0 7180 1 0.0399 0 1.78
0.0346 0 3230 1 0.0346 0 1.49
0.0458 0 8490 1 0.0458 0 1.18



0.0356 0 6020 1 0.0356 0 0.687
0.0147 1 11100 1 0.0177 1 2.14
0.0129 1 2340 1 0.0203 1 0.502



D_Arsenic Barium D_Barium Benzo(a)anth D_Benzo(a)anBenzo(a)pyre D_Benzo(a)py
1 55 1 0.039 0 0.039 0
1 43.2 1 0.0353 0 0.0353 0
1 73.4 1 0.0151 1 0.0149 1
1 45.2 1 0.0383 0 0.0383 0
1 66.1 1 0.0394 0 0.0394 0
1 114 1 0.0371 0 0.0371 0
1 68.8 1 0.0387 0 0.0387 0
1 59.3 1 0.0379 0 0.0379 0
1 41.3 1 0.0466 1 0.041 1
1 28 1 0.0369 0 0.0369 0
1 76.1 1 0.0266 1 0.0252 1
1 32 1 0.0377 0 0.0377 0
1 108 1 0.153 1 0.192 1
1 47.9 1 0.0369 0 0.0369 0
1 51.7 1 0.0167 1 0.0199 1
1 15.5 1 0.0362 0 0.0362 0
1 91.5 1 0.0371 1 0.0346 1
1 36.7 1 0.0358 0 0.0358 0
1 120 1 0.0402 0 0.0402 0
1 96.2 1 0.0321 1 0.0233 1
1 102 1 0.0579 1 0.0692 1
1 27.9 1 0.04 0 0.04 0
1 87.6 1 0.0435 0 0.0435 0
1 53.5 1 0.0394 0 0.0394 0
1 118 1 0.0166 1 0.0437 0
1 31.1 1 0.0385 0 0.0385 0
1 97.4 1 0.0205 1 0.0209 1
1 200 1 0.0394 0 0.0394 0
1 24.2 1 0.0381 0 0.0381 0
1 56.4 1 0.0158 1 0.0427 0
1 32.8 1 0.035 0 0.035 0
1 112 1 0.0384 0 0.0384 0
1 133 1 0.0361 0 0.0361 0
1 65.9 1 0.0374 0 0.0374 0
1 34.4 1 0.0379 0 0.0379 0
1 113 1 0.0394 0 0.0394 0
1 21.4 1 0.0352 0 0.0352 0
1 87.4 1 0.0418 0 0.0418 0
1 28.7 1 0.0365 0 0.0365 0
1 79.3 1 0.0422 0 0.0422 0
1 62.5 1 0.0365 0 0.0365 0
1 78.5 1 0.0476 0 0.0476 0
1 13.8 1 0.0367 0 0.0367 0
1 120 1 0.0393 0 0.0393 0
1 13.5 1 0.0352 0 0.0352 0
1 61.8 1 0.0399 0 0.0399 0
1 23.9 1 0.0346 0 0.0346 0
1 77.7 1 0.0458 0 0.0458 0



1 69.6 1 0.0356 0 0.0356 0
1 118 1 0.0959 1 0.115 1
1 42.6 1 0.0398 1 0.0295 1



Benzo(b)fluor D_Benzo(b)fluBenzo(g,h,i)p D_Benzo(g,h, Benzo(k)fluor D_Benzo(k)fluCalcium
0.039 0 0.039 0 0.039 0 976

0.0353 0 0.0353 0 0.0353 0 1380
0.0178 1 0.0432 0 0.0432 0 1880
0.0383 0 0.0383 0 0.0383 0 2160
0.0394 0 0.0394 0 0.0394 0 3340
0.0371 0 0.0371 0 0.0371 0 45200
0.0387 0 0.0387 0 0.0387 0 2670
0.0379 0 0.0379 0 0.0379 0 666
0.0603 1 0.0339 1 0.0295 1 1400
0.0369 0 0.0369 0 0.0369 0 1220
0.0353 1 0.0188 1 0.0173 1 1860
0.0377 0 0.0377 0 0.0377 0 1220

0.235 1 0.122 1 0.0414 0 3870
0.0369 0 0.0369 0 0.0369 0 1340
0.0246 1 0.0366 0 0.0116 1 1260
0.0362 0 0.0362 0 0.0362 0 623
0.0455 1 0.0271 1 0.0172 1 2710
0.0358 0 0.0358 0 0.0358 0 643
0.0402 0 0.0402 0 0.0402 0 3230
0.0295 1 0.0423 0 0.0423 0 2540
0.0883 1 0.0402 1 0.0379 1 2460

0.04 0 0.04 0 0.04 0 669
0.0435 0 0.0435 0 0.0435 0 2350
0.0394 0 0.0394 0 0.0394 0 1770
0.0195 1 0.0437 0 0.0437 0 2480
0.0385 0 0.0385 0 0.0385 0 856
0.0269 1 0.0401 0 0.0131 1 2130
0.0394 0 0.0394 0 0.0394 0 5610
0.0381 0 0.0381 0 0.0381 0 1880
0.0412 1 0.0427 0 0.0427 0 1380

0.035 0 0.035 0 0.035 0 1000
0.0384 0 0.0384 0 0.0384 0 2260
0.0361 0 0.0361 0 0.0361 0 88400
0.0374 0 0.0374 0 0.0374 0 2520
0.0379 0 0.0379 0 0.0379 0 795
0.0394 0 0.0394 0 0.0394 0 3150
0.0352 0 0.0352 0 0.0352 0 973
0.0418 0 0.0418 0 0.0418 0 1280
0.0365 0 0.0365 0 0.0365 0 884
0.0422 0 0.0422 0 0.0422 0 2600
0.0365 0 0.0365 0 0.0365 0 1150
0.0476 0 0.0476 0 0.0476 0 3700
0.0367 0 0.0367 0 0.0367 0 416
0.0128 1 0.0393 0 0.0393 0 4910
0.0352 0 0.0352 0 0.0352 0 521
0.0399 0 0.0399 0 0.0399 0 1750
0.0346 0 0.0346 0 0.0346 0 695
0.0458 0 0.0458 0 0.0458 0 2210



0.0356 0 0.0356 0 0.0356 0 1070
0.14 1 0.0751 1 0.0613 1 2710

0.0451 1 0.0214 1 0.0364 0 819



D_Calcium Cesium-137 D_Cesium-13 Chromium D_Chromium Chrysene D_Chrysene
1 0.0355 0 4.68 1 0.039 0
1 -0.0214 0 3.36 1 0.0353 0
1 0.615 1 4.66 1 0.0138 1
1 0.00332 0 7.93 1 0.0383 0
1 0.00494 0 4.96 1 0.0394 0
1 0.0228 0 12.9 1 0.0371 0
1 -0.0393 0 5.11 1 0.0387 0
1 0.14 1 3.84 1 0.0379 0
1 -0.0192 0 2.97 1 0.0482 1
1 0.574 1 4.2 1 0.0369 0
1 0.01 0 5.28 1 0.0319 1
1 0.859 1 4.31 1 0.0377 0
1 -0.00461 0 6.2 1 0.185 1
1 0.529 1 5.2 1 0.0369 0
1 0.0462 0 3 1 0.0188 1
1 0.431 1 2.4 1 0.0362 0
1 -0.0123 0 6.67 1 0.0376 1
1 0.018 0 3.95 1 0.0358 0
1 0.0611 0 8.29 1 0.0402 0
1 0.587 1 15 1 0.0285 1
1 0.00897 0 7.3 1 0.067 1
1 0.137 1 2.38 1 0.04 0
1 -0.0509 0 9.25 1 0.0435 0
1 0.17 1 4.34 1 0.0394 0
1 0.00955 0 6.77 1 0.0139 1
1 0.479 1 40.3 1 0.0385 0
1 1.33 1 5.13 1 0.0198 1
1 -0.0204 0 7.63 1 0.0394 0
1 0.849 1 10.3 1 0.0381 0
1 0.0183 0 3.51 1 0.0202 1
1 0.0953 1 2.46 1 0.035 0
1 -0.0183 0 5.75 1 0.0384 0
1 0.828 1 19.3 1 0.0361 0
1 -0.0214 0 4.21 1 0.0374 0
1 0.328 1 8.86 1 0.0379 0
1 -0.0107 0 6.84 1 0.0394 0
1 0.415 1 5.26 1 0.0352 0
1 -0.00308 0 6.24 1 0.0418 0
1 1.22 1 2.51 1 0.0365 0
1 0.0711 0 4.97 1 0.0422 0
1 1.12 1 5.14 1 0.0365 0
1 0.0185 0 2.8 1 0.0476 0
1 1.71 1 5.86 1 0.0367 0
1 -0.0286 0 4.11 1 0.0393 0
1 0.554 1 7.76 1 0.0352 0
1 -0.0462 0 4.49 1 0.0399 0
1 0.951 1 2.41 1 0.0346 0
1 0.0456 0 3.83 1 0.0458 0



1 0.233 1 5.2 1 0.0356 0
1 0.0529 0 7.66 1 0.112 1
1 NA NA 2.99 1 0.0346 1



Cobalt D_Cobalt Copper D_Copper Fluoranthene D_Fluoranthe Fluoride
3.04 1 2.67 1 0.039 0 1.44
1.26 1 2.9 1 0.0353 0 6.12
3.08 1 10.8 1 0.0245 1 1.16
1.56 1 4.75 1 0.0383 0 11.6
2.78 1 4.1 1 0.0394 0 0.376
2.96 1 17.1 1 0.0371 0 2.04
3.71 1 5.82 1 0.0387 0 0.994

0.486 1 2.58 1 0.0379 0 6.31
2.17 1 6.94 1 0.0684 1 0.35
1.11 1 4.02 1 0.0369 0 9.16
3.13 1 6.86 1 0.0616 1 0.832

0.866 1 3.64 1 0.0377 0 7.06
3.51 1 14.5 1 0.323 1 0.649

0.883 1 3.36 1 0.0369 0 7.71
1.73 1 5.56 1 0.0372 1 1.08

0.482 1 1.87 1 0.0362 0 4.31
2.71 1 5.53 1 0.0718 1 1.39

0.712 1 2.34 1 0.0358 0 6.77
5.08 1 6.59 1 0.0402 0 0.39
1.67 1 6.98 1 0.0698 1 6.32
3.81 1 6.57 1 0.107 1 0.629

0.467 1 1.82 1 0.04 0 3.13
4.34 1 9.06 1 0.0435 0 0.97
1.11 1 4.6 1 0.0394 0 7.51
3.64 1 7.12 1 0.0197 1 1.11
1.28 1 4.26 1 0.0385 0 6.05
3.44 1 5.62 1 0.0305 1 0.441
4.97 1 8.25 1 0.0394 0 1.31

2.1 1 7.11 1 0.0381 0 4.52
1.8 1 4.42 1 0.0319 1 1.16

0.613 1 2.44 1 0.035 0 4.79
2.39 1 4.44 1 0.0384 0 1.48
5.83 1 28 1 0.0361 0 10.6
2.55 1 4.62 1 0.0374 0 0.64
2.31 1 4.79 1 0.0379 0 3.17
3.16 1 8.94 1 0.0394 0 1.22
1.12 1 4.12 1 0.0352 0 3.9
12.1 1 3.3 1 0.0418 0 1.24

0.733 1 3.09 1 0.0365 0 1.99
3.5 1 9.63 1 0.0422 0 0.628

2.79 1 14 1 0.0365 0 2.09
1.4 1 6.38 1 0.0476 0 0.501

0.741 1 2.82 1 0.0367 0 1.6
2.15 1 5.87 1 0.0393 0 0.559

0.498 1 2.6 1 0.0352 0 13.1
1.98 1 5.53 1 0.0399 0 0.627

0.802 1 1.77 1 0.0346 0 13.5
1.98 1 16 1 0.0458 0 0.691



0.906 1 3.15 1 0.0356 0 4.81
4.47 1 8.04 1 0.195 1 1.8

0.755 1 2.29 1 0.077 1 2.21



D_Fluoride Indeno(1,2,3-D_Indeno(1,2Lead D_Lead Manganese D_Manganese
1 0.039 0 7.65 1 173 1
1 0.0353 0 3.19 1 207 1
0 0.0432 0 16.1 1 283 1
1 0.0383 0 7.27 1 129 1
1 0.0394 0 9.52 1 193 1
1 0.0371 0 234 1 213 1
1 0.0387 0 14 1 210 1
1 0.0379 0 5.01 1 143 1
1 0.0301 1 19.9 1 199 1
1 0.0369 0 4.57 1 214 1
1 0.0172 1 13.8 1 281 1
1 0.0377 0 3.22 1 254 1
1 0.131 1 24.6 1 310 1
1 0.0369 0 3.62 1 163 1
0 0.0116 1 11.4 1 158 1
1 0.0362 0 2.51 1 222 1
0 0.028 1 10.5 1 272 1
1 0.0358 0 2.61 1 191 1
1 0.0402 0 12.9 1 356 1
1 0.0127 1 6.18 1 272 1
1 0.04 1 11.9 1 229 1
1 0.04 0 3.79 1 180 1
1 0.0435 0 14.1 1 148 1
1 0.0394 0 3.41 1 312 1
1 0.0437 0 11.8 1 377 1
1 0.0385 0 3.73 1 180 1
1 0.0401 0 13 1 427 1
1 0.0394 0 19.4 1 447 1
1 0.0381 0 10.6 1 218 1
0 0.0427 0 51.3 1 203 1
1 0.035 0 2.29 1 186 1
1 0.0384 0 13.1 1 156 1
0 0.0361 0 12.8 1 200 1
1 0.0374 0 11.9 1 318 1
1 0.0379 0 7.26 1 323 1
1 0.0394 0 12.5 1 456 1
1 0.0352 0 5.07 1 172 1
0 0.0418 0 20.6 1 747 1
1 0.0365 0 2.02 1 231 1
1 0.0422 0 19.7 1 368 1
1 0.0365 0 11.2 1 280 1
1 0.0476 0 22.1 1 299 1
1 0.0367 0 5.99 1 269 1
1 0.0393 0 47.9 1 362 1
1 0.0352 0 3.13 1 119 1
1 0.0399 0 10.9 1 241 1
1 0.0346 0 2.98 1 133 1
1 0.0458 0 19.1 1 287 1



1 0.0356 0 3.6 1 249 1
1 0.0712 1 17.1 1 336 1
1 0.123 1 2.29 1 194 1



Mercury D_Mercury Nickel D_Nickel Nitrate D_Nitrate Perchlorate
0.0187 1 3.4 1 1.13 0 0.00234
0.0109 0 3.07 1 1.06 0 0.00213
0.0404 1 3.88 1 1.18 1 0.0026
0.0177 1 6.99 1 1.13 0 0.0023
0.0417 1 3.71 1 1.51 1 0.00237

0.69 1 8.46 1 7.07 1 0.000754
0.0809 1 3.38 1 1.14 0 0.00232
0.0161 1 3.37 1 1.63 1 0.00227
0.0264 1 3.87 1 1.11 0 0.00224
0.0118 1 2.46 1 1.1 0 0.00221
0.0154 1 4.16 1 1.26 0 0.00265
0.0131 0 3.97 1 1.11 0 0.00226
0.0287 1 4.99 1 1.15 0 0.00249

0.00522 1 2.78 1 1.1 0 0.00222
0.00809 1 2.08 1 1.08 0 0.0022

0.0109 0 1.18 1 1.07 0 0.00217
0.00691 1 4.97 1 1.39 0 0.00288
0.00686 1 1.65 1 1.07 0 0.00215

0.024 1 6.7 1 0.975 0 0.00241
0.0119 1 5.95 1 4.87 1 0.00254
0.0137 1 5.71 1 1.35 0 0.00279

0.00469 1 1.81 1 1.19 0 0.0024
0.0462 1 6.56 1 1.16 0 0.00261
0.0172 1 5.43 1 1.16 0 0.00237
0.0206 1 3.88 1 1.71 1 0.00262
0.0148 1 3.68 1 1.13 0 0.00231
0.0226 1 4.31 1 3.64 1 0.00241
0.0388 1 7.01 1 1.39 1 0.00126

0.00935 1 7.26 1 1.13 0 0.00484
0.0257 1 2.39 1 1.16 0 0.00257

0.014 1 3.16 1 1.03 0 0.000758
0.0403 1 3.79 1 1.69 1 0.0023
0.0115 0 7.3 1 1.06 0 0.000835
0.0269 1 3.61 1 1.11 0 0.00225
0.0104 1 6.04 1 1.14 0 0.00227

0.018 1 5.29 1 2.78 1 0.00236
0.0128 1 3.67 1 1.05 0 0.0034
0.0117 1 2.82 1 2.21 1 0.00251
0.0117 0 3.91 1 1.09 0 0.00219
0.0853 1 4.06 1 2.16 1 0.00253
0.0563 1 4.58 1 1.08 0 0.00219
0.0897 1 3.3 1 1.43 0 0.00078

0.00787 1 1.46 1 1.1 0 0.00221
0.045 1 3.57 1 1.15 0 0.000689
0.012 0 1.04 1 1.06 0 0.00213

0.0243 1 5.92 1 1.2 0 0.00239
0.00425 1 2.08 1 1.02 0 0.0015

0.0598 1 4.43 1 1.38 0 0.00275



0.0143 1 3.93 1 1.07 0 0.00214
0.0269 1 7.57 1 1.27 0 0.00254
0.0118 1 1.75 1 1.08 0 0.00218



D_PerchloratePhenanthreneD_PhenanthrePlutonium-239D_Plutonium- Pyrene D_Pyrene
0 0.039 0 0.00127 0 0.039 0
0 0.0353 0 0.00454 0 0.0353 0
0 0.0181 1 0.0348 1 0.0297 1
0 0.0383 0 0.00104 0 0.0383 0
0 0.0394 0 0.00343 0 0.0394 0
1 0.0371 0 0.0109 0 0.0371 0
0 0.0387 0 0.00361 0 0.0387 0
0 0.0379 0 0 0 0.0379 0
0 0.0517 1 0.00278 0 0.103 1
0 0.0369 0 0 0 0.0369 0
0 0.0285 1 0.0246 1 0.0548 1
0 0.0377 0 0.00338 0 0.0377 0
0 0.229 1 0.0505 1 0.349 1
0 0.0369 0 0.00391 0 0.0369 0
0 0.0247 1 0.0181 0 0.0372 1
0 0.0362 0 0 0 0.0362 0
0 0.0607 1 0.0158 0 0.0812 1
0 0.0358 0 0.00894 0 0.0358 0
0 0.0402 0 0.00785 0 0.0147 1
0 0.0707 1 -0.00269 0 0.0625 1
0 0.0597 1 0.039 1 0.14 1
0 0.04 0 0.00451 0 0.04 0
0 0.0435 0 0.00499 0 0.0435 0
0 0.0394 0 0.00123 0 0.0394 0
0 0.0437 0 0.0143 0 0.0296 1
0 0.0385 0 0.00335 0 0.0385 0
0 0.0212 1 0.0186 0 0.0465 1
1 0.0394 0 0.081 1 0.0394 0
1 0.0381 0 0 0 0.0381 0
0 0.0197 1 0.0496 1 0.0401 1
1 0.035 0 -0.00102 0 0.035 0
0 0.0384 0 0.00197 0 0.0384 0
1 0.0361 0 0.00119 0 0.0361 0
0 0.0374 0 0.0558 1 0.0374 0
0 0.0379 0 0.00246 0 0.0379 0
0 0.0394 0 0.0123 0 0.0394 0
1 0.0352 0 0.00287 0 0.0352 0
0 0.0418 0 0.0216 1 0.0418 0
0 0.0365 0 -0.00896 0 0.0365 0
0 0.0422 0 0.0362 1 0.0422 0
0 0.0365 0 0.0104 0 0.0365 0
1 0.0476 0 0.0336 1 0.0476 0
0 0.0367 0 0.00113 0 0.0367 0
1 0.0393 0 0.0807 1 0.0393 0
0 0.0352 0 -0.00356 0 0.0352 0
0 0.0399 0 0.0279 0 0.0399 0
1 0.0346 0 0 0 0.0346 0
0 0.0458 0 0.0328 1 0.0458 0



0 0.0356 0 0.00118 0 0.0356 0
0 0.104 1 0.0174 0 0.212 1
0 0.0795 1 -0.00103 0 0.0684 1



Sodium D_Sodium TATB D_TATB Zinc D_Zinc
52.9 0 1 0 18.1 1
251 1 1 0 13.1 1

71.9 0 1 0 21.7 1
192 1 1 0 20.1 1
102 0 1 0 30.1 1
452 1 1 0 96.4 1

58.4 0 1 0 24.3 1
182 1 1 0 12.6 1

70.2 0 2.38 1 55.5 1
336 1 1 0 18.6 1

54.7 0 1 0 30.7 1
228 1 1 0 23.9 1

72.8 0 1.61 1 30.5 1
295 1 1 0 11.4 1

67.8 0 1.93 1 13.8 1
234 1 1 0 20.3 1

45 0 0.682 1 21.4 1
309 1 1 0 18.3 1

81.5 0 1 0 25.3 1
208 1 1 0 20.1 1

66 0 1 0 22.1 1
190 1 1 0 16.5 1

62.7 0 1 0 25.6 1
173 1 1 0 25 1
141 0 4.88 1 25.4 1
117 1 1 0 23.7 1

43.5 0 1.4 1 22.1 1
76.7 1 1 0 34 1
249 1 1 0 28.3 1

53.3 0 1 0 17.5 1
283 1 1 0 9.69 1
217 1 1 0 21.2 1
992 1 1 0 239 1

66 1 1 0 30.6 1
127 1 1 0 21.7 1

92.8 1 1.33 1 26.3 1
127 1 1 0 36.6 1

34.6 1 1 0 16 1
239 1 1 0 10.8 1

60.8 1 1 0 20.5 1
110 1 1 0 16.2 1

75.7 1 1 0 97.7 1
148 1 1 0 19.3 1

67 1 1 0 22.8 1
210 1 1 0 13.9 1

68 1 1 0 19.5 1
225 1 1 0 9.36 1

59.1 1 1 0 59.8 1



225 1 1 0 12.3 1
88.4 1 1 0 80.6 1
269 1 1 0 13.9 1



Barium D_Barium Chromium D_Chromium Cobalt D_Cobalt Copper
60.6 1 4.25 1 1.34 1 4.56
120 1 7.75 1 4.96 1 10.9
105 1 4.89 1 1.73 1 5.2

67.3 1 5.84 1 2.12 1 5.39
69.9 1 6.09 1 2.62 1 4.22
81.5 1 5.25 1 1.98 1 6.68
39.3 1 13.5 1 1.04 1 4.91
82.6 1 4.66 1 1.24 1 3.16



D_Copper Fluoride D_Fluoride Lead D_Lead Mercury D_Mercury
1 1 1 6.19 1 0.00636 1
1 0.603 1 28.5 1 0.0151 0
1 1.19 1 10.8 1 0.0214 1
1 1.91 1 6.93 1 0.0169 1
1 1.26 1 9.84 1 0.0167 1
1 3.2 1 10.1 1 0.229 1
1 2.59 1 3.86 1 0.0684 1
1 1.54 1 6.28 1 0.0219 0



Methylene Ch D_Methylene Chloride
0.00624 0
0.00788 1
0.00615 0
0.00406 1
0.00426 1
0.00512 1
0.0037 1

0.01 0



Barium D_Barium Chromium D_Chromium Cobalt D_Cobalt Copper
60.6 1 4.25 1 1.34 1 4.56
34.7 1 3.13 1 0.693 1 2.82
120 1 7.75 1 4.96 1 10.9
57 1 3.52 1 0.69 1 3.22

105 1 4.89 1 1.73 1 5.2
39.3 1 15.4 1 0.674 1 3.92
67.3 1 5.84 1 2.12 1 5.39
199 1 4.72 1 0.916 1 3.32

69.9 1 6.09 1 2.62 1 4.22
81.5 1 5.25 1 1.98 1 6.68
39.3 1 13.5 1 1.04 1 4.91
82.6 1 4.66 1 1.24 1 3.16
27.6 1 2.32 1 0.506 1 1.82



D_Copper Fluoride D_Fluoride Lead D_Lead Mercury D_Mercury
1 1 1 6.19 1 0.00636 1
1 2.48 1 1.91 1 0.00536 1
1 0.603 1 28.5 1 0.0151 0
1 3.41 1 2.41 1 0.013 0
1 1.19 1 10.8 1 0.0214 1
1 0.977 1 2.33 1 0.0121 0
1 1.91 1 6.93 1 0.0169 1
1 2.81 1 5.26 1 0.00673 1
1 1.26 1 9.84 1 0.0167 1
1 3.2 1 10.1 1 0.229 1
1 2.59 1 3.86 1 0.0684 1
1 1.54 1 6.28 1 0.0219 0
1 1.27 1 1.58 1 0.0119 0



Methylene Ch D_Methylene Nitrate D_Nitrate
0.00624 0 2.04 1
0.00555 0 1.1 0
0.00788 1 1.33 0
0.00551 0 1.09 0
0.00615 0 3.52 1
0.00558 0 1.1 0
0.00406 1 1.48 0
0.00597 0 1.41 1
0.00426 1 1.48 0
0.00512 1 1.7 1
0.0037 1 1.26 1

0.01 0 2 0
0.00572 0 1.14 0



Barium D_Barium Calcium D_Calcium Chromium D_Chromium Cobalt
63.4 1 41900 1 7.11 1 2.43
71.7 1 16100 1 17.2 1 1.43
72.4 1 38600 1 27.6 1 3.52
79.2 1 2430 1 3.9 1 5.82
76.8 1 2730 1 3.82 1 1.48
231 1 1150 1 4.38 1 0.478

59.8 1 8160 1 5.8 1 3
90.3 1 7930 1 8.1 1 1.3



D_Cobalt Copper D_Copper Fluoride D_Fluoride Lead D_Lead
1 13.6 1 0.984 1 126 1
1 7.89 1 3.44 1 24.8 1
1 21.9 1 1.66 1 36.5 1
1 11.9 1 12.1 1 10.4 1
1 7.89 1 4.49 1 28.7 1
1 2.86 1 7.72 1 9.21 1
1 5.9 1 0.47 1 76.5 1
1 7.9 1 3.7 1 34.4 1



Manganese D_ManganeseNickel D_Nickel Zinc D_Zinc
166 1 5.18 1 78.5 1
139 1 2.86 1 38.8 1
239 1 15.7 1 72.7 1
561 1 7 1 44.2 1
175 1 4.26 1 20.6 1

79.6 1 2.78 1 15.3 1
178 1 36.4 1 33.1 1

74.1 1 3.6 1 35.4 1



Barium D_Barium Chromium D_Chromium Cobalt D_Cobalt Copper
33.7 1 1.39 0 0.822 1 3.11
42.7 1 2.17 1 0.622 1 4.47
47.5 1 3.24 1 1.37 1 5.23
34.3 1 4.39 1 0.694 1 2.23

41 1 5.71 1 1.12 1 4.89
23.5 1 1.46 0 0.419 1 1.47
34.9 1 4.99 1 1.22 1 3.28
32.6 1 15.2 1 0.709 1 2.02
42.3 1 4.25 1 0.855 1 2.36



D_Copper Fluoride D_Fluoride Mercury D_Mercury
1 2.15 1 0.0427 1
1 1.71 1 0.025 1
1 1.74 1 0.0997 1
1 1.27 1 0.00606 1
1 1.77 1 0.155 1
1 2.37 1 0.0158 1
1 1.82 1 0.0225 1
1 1.2 1 0.0126 0
1 1.42 1 0.0128 0



Calcium D_Calcium Fluoride D_Fluoride
1830 1 1.68 1

809 1 1.66 1
3400 1 1.42 1
1690 1 1.94 1

996 1 2.23 1
1310 1 1.78 1

967 1 2.46 1
7630 1 1.57 1



Barium D_Barium Calcium D_Calcium Chromium D_Chromium Cobalt
19.8 1 738 1 1.53 0 0.774

31 1 659 1 2.81 1 0.722
25.9 1 909 1 2.81 1 0.991
32.6 1 837 1 4.14 1 0.925
57.4 1 1630 1 4.43 1 1.28
58.5 1 1290 1 4.05 1 0.87
26.5 1 2260 1 1.64 1 0.771
34.3 1 3400 1 1.54 1 0.83
46.8 1 1250 1 2.66 1 1.06
77.2 1 1440 1 10.1 1 1.74



D_Cobalt Copper D_Copper Fluoride D_Fluoride Mercury D_Mercury
1 2.5 1 1.19 1 0.0358 1
1 2.51 1 1.41 1 0.0124 0
1 2.86 1 1.29 1 0.123 1
1 2.61 1 1.21 1 0.0712 1
1 6.7 1 1.29 1 0.269 1
1 4.11 1 1.76 1 0.0772 1
1 3.38 1 1.2 1 0.064 1
1 3.5 1 1.3 1 0.0132 0
1 3.38 1 2.77 1 0.014 0
1 4.33 1 3.36 1 0.0125 0



Uranium-235/D_Uranium-235/236
0.0926 1
0.0897 1
0.0611 0
0.0774 1
0.0491 0

0.046 0
0.0608 1
0.0797 1
0.0636 1
0.0848 1



Aluminum D_Aluminum Barium D_Barium Calcium D_Calcium Cesium-137
3790 1 102 1 1360 1 0.904

15500 1 156 1 3540 1 -0.00536
4450 1 91.8 1 1690 1 0.398

12300 1 138 1 2530 1 -0.00189
5760 1 125 1 2680 1 0.586

11300 1 131 1 2150 1 0.194
5570 1 96.6 1 998 1 0.11

12000 1 175 1 2710 1 -0.0225
7200 1 107 1 1490 1 1
6980 1 67.2 1 1990 1 0.0383



D_Cesium-13 Chromium D_Chromium Cobalt D_Cobalt Copper D_Copper
1 7.02 1 3.46 1 5.45 1
0 13.3 1 4.72 1 9.49 1
1 7.89 1 4.66 1 5.89 1
0 15.2 1 5.5 1 8.62 1
1 8.7 1 6.42 1 8.86 1
1 8.58 1 2.82 1 6.04 1
1 9.61 1 5.56 1 4.49 1
0 10.8 1 4.09 1 8.39 1
1 10 1 9.81 1 7.19 1
0 9.59 1 1.87 1 5.42 1



Fluoride D_Fluoride Iron D_Iron Lead D_Lead Magnesium
1.37 1 9650 1 10.7 1 1060
3.36 1 16100 1 12.9 1 2600
1.21 1 7000 1 15.5 1 1090
8.69 1 15800 1 11.3 1 2180
1.43 1 12500 1 19 1 1460
4.58 1 13700 1 7.46 1 1530
1.58 1 10800 1 18.1 1 1290
3.55 1 15600 1 14.2 1 2020
1.49 1 11600 1 20.9 1 1580
3.74 1 12000 1 4.53 1 1280



D_MagnesiumNickel D_Nickel Perchlorate D_PerchlorateSulfate D_Sulfate
1 4.39 1 0.00265 0 9.77 0
1 9.83 1 0.00433 1 1510 1
1 4.93 1 0.00243 0 5.74 0
1 9.93 1 0.00196 1 243 1
1 5.69 1 0.00273 0 6.34 0
1 6.83 1 0.00383 1 101 1
1 5.42 1 0.000645 1 6.11 0
1 6.91 1 0.00337 1 150 1
1 5.85 1 0.00292 0 8.94 0
1 7.35 1 0.0017 1 65.3 1



Vanadium D_Vanadium
20.5 1
26.2 1
22.5 1
25.1 1
24.7 1
15.2 1
27.7 1
22.6 1
28.1 1
12.2 1



Benzo(a)anth D_Benzo(a)anBenzo(a)pyre D_Benzo(a)pyBenzo(b)fluor D_Benzo(b)fluCadmium
0.0163 1 0.0398 0 0.0175 1 0.202
0.0388 1 0.0424 1 0.0603 1 0.575

0.027 1 0.0131 1 0.0147 1 0.171
0.036 0 0.036 0 0.036 0 0.535

0.0382 0 0.0382 0 0.0382 0 0.178
0.0376 0 0.0376 0 0.0376 0 0.537

3.64 1 4.08 1 4.97 1 0.333
0.0937 1 0.103 1 0.128 1 0.534

1.21 1 1.35 1 1.69 1 0.155
0.038 0 0.038 0 0.038 0 0.516



D_Cadmium Chrysene D_Chrysene Fluoranthene D_Fluoranthe Fluoride D_Fluoride
1 0.0148 1 0.0343 1 1.2 0
0 0.0418 1 0.0681 1 2.18 1
1 0.0232 1 0.0525 1 1.16 0
0 0.036 0 0.036 0 2.97 1
1 0.0382 0 0.0382 0 0.627 1
0 0.0376 0 0.0376 0 5.08 1
1 4.22 1 9.19 1 1.17 0
0 0.103 1 0.262 1 1.97 1
1 1.34 1 2.85 1 1.16 0
0 0.038 0 0.038 0 4.9 1



PhenanthreneD_PhenanthrePyrene D_Pyrene
0.0182 1 0.0343 1
0.0377 1 0.0561 1
0.0281 1 0.0555 1

0.036 0 0.036 0
0.0382 0 0.0382 0
0.0376 0 0.0376 0

6.76 1 8.09 1
0.0376 0 0.206 1

2.34 1 2.59 1
0.038 0 0.038 0



AcenaphtheneD_AcenaphtheBenzo(a)anth D_Benzo(a)anBenzo(a)pyre D_Benzo(a)pyBenzo(b)fluor
0.0181 1 0.0799 1 0.0878 1 0.154
0.0398 0 0.0398 0 0.0398 0 0.0398
0.0435 0 0.0276 1 0.0261 1 0.0588
0.0407 0 0.0407 0 0.0407 0 0.0407
0.0224 1 0.0161 1 0.0405 0 0.0172
0.0388 0 0.0388 0 0.0388 0 0.0388

0.914 1 0.0207 1 0.0219 1 0.0436
0.0377 0 0.0377 0 0.0377 0 0.0377
0.0137 1 0.0659 1 0.0561 1 0.222

0.132 1 0.0683 1 0.0179 1 0.0186



D_Benzo(b)fluChrysene D_Chrysene Fluoranthene D_Fluoranthe Fluoride D_Fluoride
1 0.126 1 0.197 1 1.26 0
0 0.0398 0 0.0398 0 2.61 1
1 0.048 1 0.0698 1 1.12 0
0 0.0407 0 0.0407 0 2.55 1
1 0.0128 1 0.0233 1 2.15 0
0 0.0388 0 0.0388 0 2.95 1
1 0.02 1 0.0241 1 1.09 0
0 0.0377 0 0.0377 0 2.5 1
1 0.0688 1 0.138 1 1.25 0
1 0.0618 1 0.259 1 3.72 1



Nitrate D_Nitrate PhenanthreneD_PhenanthrePyrene D_Pyrene
1.4 0 0.116 1 0.188 1

1.19 0 0.0398 0 0.0398 0
1.31 0 0.0306 1 0.0687 1
1.52 1 0.0407 0 0.0407 0
1.22 0 0.0147 1 0.0243 1
1.26 1 0.0388 0 0.0388 0
2.88 1 0.0169 1 0.03 1

1.3 1 0.0377 0 0.0377 0
1.25 0 0.0946 1 0.13 1
1.24 1 0.328 1 0.227 1



Aluminum D_Aluminum Arsenic D_Arsenic Barium D_Barium Benzo(a)anth
2780 1 1.9 1 46.1 1 0.0388
5280 1 2.05 1 78 1 0.0415
5480 1 1.86 1 205 1 0.0394
5600 1 2.76 1 73.3 1 0.0388
5020 1 2.39 1 107 1 0.0338
6960 1 3.73 1 174 1 0.0428
4570 1 2.78 1 93.7 1 0.0438
7330 1 2.02 1 83 1 0.0446
6950 1 2.06 1 83.7 1 0.0426
5360 1 2.9 1 91 1 0.0174
8050 1 1.35 1 119 1 0.0304
7780 1 2.21 1 111 1 0.0197
6400 1 1.38 1 80.2 1 0.0464
5880 1 4.2 1 89.1 1 0.0201
5760 1 1.68 1 60.6 1 0.155
9050 1 2.09 1 107 1 0.0437
6880 1 1.01 1 43.7 1 0.0392



D_Benzo(a)anBenzo(a)pyre D_Benzo(a)pyBenzo(b)fluor D_Benzo(b)fluCadmium D_Cadmium
0 0.0146 1 0.0254 1 0.584 0
0 0.0171 1 0.0404 1 0.173 1
0 0.0394 0 0.0394 0 0.251 1
0 0.0388 0 0.0388 0 0.175 1
1 0.0142 1 0.0224 1 0.277 1
0 0.0166 1 0.0428 0 0.306 1
0 0.0438 0 0.0438 0 0.144 1
0 0.0446 0 0.0446 0 0.671 0
0 0.0426 0 0.0426 0 0.636 0
1 0.0131 1 0.0178 1 0.59 0
1 0.026 1 0.0373 1 0.143 1
1 0.0155 1 0.0222 1 0.207 1
0 0.0464 0 0.0176 1 0.69 0
1 0.0178 1 0.0228 1 0.63 0
0 0.155 0 0.155 0 0.536 0
0 0.0437 0 0.0169 1 0.656 0
0 0.0392 0 0.0392 0 0.144 1



Calcium D_Calcium Cesium-137 D_Cesium-13 Chromium D_Chromium Chrysene
1180 1 0.155 1 2.81 1 0.0139
2170 1 0.58 1 4.24 1 0.0229
1760 1 -0.00116 0 5.66 1 0.0394
3280 1 -0.00278 0 5.83 1 0.0388

22900 1 0.276 1 5.41 1 0.027
2710 1 0.82 1 5.61 1 0.0235
2310 1 0.618 1 4.27 1 0.0438
2310 1 0.202 1 5.75 1 0.0446
1910 1 0.327 1 6.92 1 0.0426
2380 1 1.11 1 3.97 1 0.0142
5780 1 1.52 1 4.25 1 0.0287
3510 1 0.989 1 6.09 1 0.0162
2490 1 1.08 1 3.6 1 0.0464
3990 1 0.897 1 4.26 1 0.0161
1970 1 0.0351 0 4.2 1 0.155

79100 1 0.132 1 9.52 1 0.0437
1120 1 0.0418 0 4.61 1 0.0392



D_Chrysene Cobalt D_Cobalt Copper D_Copper Fluoranthene D_Fluoranthe
1 1.78 1 4.13 1 0.0293 1
1 2.44 1 7.74 1 0.0491 1
0 14.8 1 4.83 1 0.0394 0
0 3.5 1 5.13 1 0.0388 0
1 2.44 1 15.3 1 0.0685 1
1 3.49 1 34.7 1 0.0463 1
0 3.71 1 15.5 1 0.02 1
0 3.08 1 8.07 1 0.0446 0
0 3.42 1 5.05 1 0.0426 0
1 3.13 1 20.6 1 0.029 1
1 1.98 1 9.66 1 0.0588 1
1 3.91 1 45.7 1 0.0269 1
0 2.21 1 5.68 1 0.0232 1
1 2.71 1 34 1 0.0313 1
0 1.71 1 4.17 1 0.155 0
0 3.14 1 11.3 1 0.0144 1
0 3.05 1 4.47 1 0.0392 0



Fluoride D_Fluoride Iron D_Iron Lead D_Lead Manganese
2.25 1 7420 1 19 1 179
2.09 1 10000 1 39.9 1 206
2.1 1 12500 1 23.2 1 1420

1.35 1 12400 1 18.3 1 272
1.05 1 9690 1 47.8 1 195
2.43 1 11600 1 125 1 322
1.78 1 9940 1 21.8 1 371
1.46 1 9970 1 10.8 1 244
1.44 1 13100 1 16.7 1 320
1.58 1 10400 1 30.2 1 321
1.59 1 9960 1 16.2 1 525
1.48 1 12000 1 51.6 1 381
1.25 1 10100 1 15.7 1 335
1.85 1 7800 1 28.1 1 393
2.24 1 9570 1 12.8 1 124
1.77 1 9920 1 48.7 1 341
2.79 1 9720 1 15.6 1 190



D_ManganeseMercury D_Mercury Nickel D_Nickel Nitrate D_Nitrate
1 0.0327 1 4.59 1 1.49 1
1 0.0254 1 5.65 1 2.58 1
1 0.0502 1 4.08 1 1.37 1
1 0.0592 1 6.28 1 1.16 0
1 0.256 1 3.07 1 1.22 0
1 0.955 1 6.61 1 1.5 1
1 0.0366 1 3.79 1 1.32 0
1 0.0567 1 4.39 1 2.31 1
1 0.0257 1 4.24 1 1.65 1
1 0.0249 1 4.01 1 2.48 1
1 0.0931 1 5.02 1 5.31 1
1 0.0944 1 4.89 1 1.78 1
1 0.0408 1 3.8 1 2.03 1
1 0.0904 1 11.4 1 8.85 1
1 0.0199 1 3.85 1 1.16 0
1 0.149 1 4.09 1 1.31 0
1 0.0204 1 3.24 1 1.18 0



PhenanthreneD_PhenanthrePlutonium-239D_Plutonium- Pyrene D_Pyrene Silver
0.0149 1 0.00994 0 0.0314 1 0.584
0.0202 1 0.0202 1 0.0491 1 0.608
0.0394 0 -0.00101 0 0.0394 0 0.557
0.0388 0 0.00549 0 0.0388 0 0.575
0.0228 1 0.0144 0 0.0614 1 0.601
0.0208 1 0.036 1 0.0447 1 0.207
0.0438 0 0.0263 1 0.0194 1 0.659
0.0446 0 0.00992 0 0.0446 0 0.556
0.0426 0 0.0129 0 0.0426 0 0.791
0.0219 1 0.0398 1 0.028 1 0.549
0.044 1 0.0541 1 0.0584 1 0.674

0.0186 1 0.0243 1 0.0289 1 0.823
0.0145 1 0.0379 1 0.0266 1 0.533
0.0216 1 0.0437 1 0.0327 1 0.64
0.155 0 0.0092 0 0.155 0 0.708

0.0437 0 0.00586 0 0.0188 1 3.28
0.0392 0 0.00367 0 0.0392 0 0.32



D_Silver Thallium D_Thallium Zinc D_Zinc
0 0.13 0 17.7 1
0 0.13 0 28.2 1
0 0.23 0 26.4 1
0 0.246 0 37 1
0 0.254 0 73.8 1
1 0.753 1 45.9 1
0 0.252 0 18.7 1
1 0.213 1 17 1
1 0.221 1 18.3 1
1 0.314 1 23.2 1
1 0.234 1 28.9 1
1 0.22 1 53.5 1
1 0.161 1 21.4 1
1 0.7 1 37.7 1
1 0.212 0 13.4 1
0 0.172 0 68.4 1
1 0.0986 1 17.8 1



Aluminum D_Aluminum Arsenic D_Arsenic Barium D_Barium Benzo(a)anth
2780 1 1.9 1 46.1 1 0.0388
5280 1 2.05 1 78 1 0.0415
5480 1 1.86 1 205 1 0.0394
5600 1 2.76 1 73.3 1 0.0388
5020 1 2.39 1 107 1 0.0338
6960 1 3.73 1 174 1 0.0428
4570 1 2.78 1 93.7 1 0.0438
7330 1 2.02 1 83 1 0.0446
6950 1 2.06 1 83.7 1 0.0426
5360 1 2.9 1 91 1 0.0174
1500 1 1.53 1 19 1 0.035
8050 1 1.35 1 119 1 0.0304
7780 1 2.21 1 111 1 0.0197
1210 1 2.12 1 17 1 0.0364
6400 1 1.38 1 80.2 1 0.0464
3260 1 1.51 1 27.6 1 0.0366
5880 1 4.2 1 89.1 1 0.0201
1670 1 1.87 1 19.2 1 0.0353
5760 1 1.68 1 60.6 1 0.155
9050 1 2.09 1 107 1 0.0437
6880 1 1.01 1 43.7 1 0.0392



D_Benzo(a)anBenzo(a)pyre D_Benzo(a)pyBenzo(b)fluor D_Benzo(b)fluCadmium D_Cadmium
0 0.0146 1 0.0254 1 0.584 0
0 0.0171 1 0.0404 1 0.173 1
0 0.0394 0 0.0394 0 0.251 1
0 0.0388 0 0.0388 0 0.175 1
1 0.0142 1 0.0224 1 0.277 1
0 0.0166 1 0.0428 0 0.306 1
0 0.0438 0 0.0438 0 0.144 1
0 0.0446 0 0.0446 0 0.671 0
0 0.0426 0 0.0426 0 0.636 0
1 0.0131 1 0.0178 1 0.59 0
0 0.035 0 0.035 0 0.51 0
1 0.026 1 0.0373 1 0.143 1
1 0.0155 1 0.0222 1 0.207 1
0 0.0364 0 0.0364 0 0.543 0
0 0.0464 0 0.0176 1 0.69 0
0 0.0366 0 0.0366 0 0.551 0
1 0.0178 1 0.0228 1 0.63 0
0 0.0353 0 0.0353 0 0.502 0
0 0.155 0 0.155 0 0.536 0
0 0.0437 0 0.0169 1 0.656 0
0 0.0392 0 0.0392 0 0.144 1



Calcium D_Calcium Cesium-137 D_Cesium-13 Chromium D_Chromium Chrysene
1180 1 0.155 1 2.81 1 0.0139
2170 1 0.58 1 4.24 1 0.0229
1760 1 -0.00116 0 5.66 1 0.0394
3280 1 -0.00278 0 5.83 1 0.0388

22900 1 0.276 1 5.41 1 0.027
2710 1 0.82 1 5.61 1 0.0235
2310 1 0.618 1 4.27 1 0.0438
2310 1 0.202 1 5.75 1 0.0446
1910 1 0.327 1 6.92 1 0.0426
2380 1 1.11 1 3.97 1 0.0142
530 1 -0.0191 0 1.69 1 0.035

5780 1 1.52 1 4.25 1 0.0287
3510 1 0.989 1 6.09 1 0.0162
500 1 0.0142 0 1.31 1 0.0364

2490 1 1.08 1 3.6 1 0.0464
793 1 0.00265 0 59 1 0.0366

3990 1 0.897 1 4.26 1 0.0161
916 1 7.78E-05 0 1.46 1 0.0353

1970 1 0.0351 0 4.2 1 0.155
79100 1 0.132 1 9.52 1 0.0437
1120 1 0.0418 0 4.61 1 0.0392



D_Chrysene Cobalt D_Cobalt Copper D_Copper Fluoranthene D_Fluoranthe
1 1.78 1 4.13 1 0.0293 1
1 2.44 1 7.74 1 0.0491 1
0 14.8 1 4.83 1 0.0394 0
0 3.5 1 5.13 1 0.0388 0
1 2.44 1 15.3 1 0.0685 1
1 3.49 1 34.7 1 0.0463 1
0 3.71 1 15.5 1 0.02 1
0 3.08 1 8.07 1 0.0446 0
0 3.42 1 5.05 1 0.0426 0
1 3.13 1 20.6 1 0.029 1
0 0.594 1 1.26 1 0.035 0
1 1.98 1 9.66 1 0.0588 1
1 3.91 1 45.7 1 0.0269 1
0 0.541 1 1.78 1 0.0364 0
0 2.21 1 5.68 1 0.0232 1
0 1.02 1 15.5 1 0.0366 0
1 2.71 1 34 1 0.0313 1
0 0.669 1 1.79 1 0.0353 0
0 1.71 1 4.17 1 0.155 0
0 3.14 1 11.3 1 0.0144 1
0 3.05 1 4.47 1 0.0392 0



Fluoride D_Fluoride Iron D_Iron Lead D_Lead Manganese
2.25 1 7420 1 19 1 179
2.09 1 10000 1 39.9 1 206
2.1 1 12500 1 23.2 1 1420

1.35 1 12400 1 18.3 1 272
1.05 1 9690 1 47.8 1 195
2.43 1 11600 1 125 1 322
1.78 1 9940 1 21.8 1 371
1.46 1 9970 1 10.8 1 244
1.44 1 13100 1 16.7 1 320
1.58 1 10400 1 30.2 1 321
3.03 1 7560 1 5.76 1 198
1.59 1 9960 1 16.2 1 525
1.48 1 12000 1 51.6 1 381
2.42 1 6880 1 3.74 1 153
1.25 1 10100 1 15.7 1 335
3.89 1 7930 1 4.05 1 153
1.85 1 7800 1 28.1 1 393
2.97 1 7160 1 6.18 1 219
2.24 1 9570 1 12.8 1 124
1.77 1 9920 1 48.7 1 341
2.79 1 9720 1 15.6 1 190



D_ManganeseMercury D_Mercury Nickel D_Nickel Nitrate D_Nitrate
1 0.0327 1 4.59 1 1.49 1
1 0.0254 1 5.65 1 2.58 1
1 0.0502 1 4.08 1 1.37 1
1 0.0592 1 6.28 1 1.16 0
1 0.256 1 3.07 1 1.22 0
1 0.955 1 6.61 1 1.5 1
1 0.0366 1 3.79 1 1.32 0
1 0.0567 1 4.39 1 2.31 1
1 0.0257 1 4.24 1 1.65 1
1 0.0249 1 4.01 1 2.48 1
1 0.0079 1 3.08 1 1.03 0
1 0.0931 1 5.02 1 5.31 1
1 0.0944 1 4.89 1 1.78 1
1 0.0119 0 1.37 1 1.09 0
1 0.0408 1 3.8 1 2.03 1
1 0.00511 1 2.43 1 1.08 0
1 0.0904 1 11.4 1 8.85 1
1 0.012 0 1.21 1 1.05 0
1 0.0199 1 3.85 1 1.16 0
1 0.149 1 4.09 1 1.31 0
1 0.0204 1 3.24 1 1.18 0



PhenanthreneD_PhenanthrePlutonium-239D_Plutonium- Pyrene D_Pyrene Silver
0.0149 1 0.00994 0 0.0314 1 0.584
0.0202 1 0.0202 1 0.0491 1 0.608
0.0394 0 -0.00101 0 0.0394 0 0.557
0.0388 0 0.00549 0 0.0388 0 0.575
0.0228 1 0.0144 0 0.0614 1 0.601
0.0208 1 0.036 1 0.0447 1 0.207
0.0438 0 0.0263 1 0.0194 1 0.659
0.0446 0 0.00992 0 0.0446 0 0.556
0.0426 0 0.0129 0 0.0426 0 0.791
0.0219 1 0.0398 1 0.028 1 0.549
0.035 0 -0.00381 0 0.035 0 0.387
0.044 1 0.0541 1 0.0584 1 0.674

0.0186 1 0.0243 1 0.0289 1 0.823
0.0364 0 0.0059 0 0.0364 0 0.331
0.0145 1 0.0379 1 0.0266 1 0.533
0.0366 0 0.00118 0 0.0366 0 0.325
0.0216 1 0.0437 1 0.0327 1 0.64
0.0353 0 0.00122 0 0.0353 0 0.377
0.155 0 0.0092 0 0.155 0 0.708

0.0437 0 0.00586 0 0.0188 1 3.28
0.0392 0 0.00367 0 0.0392 0 0.32



D_Silver Thallium D_Thallium Zinc D_Zinc
0 0.13 0 17.7 1
0 0.13 0 28.2 1
0 0.23 0 26.4 1
0 0.246 0 37 1
0 0.254 0 73.8 1
1 0.753 1 45.9 1
0 0.252 0 18.7 1
1 0.213 1 17 1
1 0.221 1 18.3 1
1 0.314 1 23.2 1
1 0.128 0 13.2 1
1 0.234 1 28.9 1
1 0.22 1 53.5 1
1 0.337 0 10.4 1
1 0.161 1 21.4 1
1 0.0986 0 14.2 1
1 0.7 1 37.7 1
1 0.13 0 16.4 1
1 0.212 0 13.4 1
0 0.172 0 68.4 1
1 0.0986 1 17.8 1



Acetone D_Acetone Aluminum D_Aluminum Arsenic D_Arsenic Barium
0.00584 0 2780 1 1.9 1 46.1
0.00509 0 1070 1 0.211 1 30
0.00623 0 5280 1 2.05 1 78
0.00527 0 3890 1 0.584 1 85.3
0.00592 0 5480 1 1.86 1 205
0.00224 0 1550 1 0.33 1 29.6
0.00582 0 5600 1 2.76 1 73.3
0.0278 1 9500 1 9.92 1 204

0.00652 0 5020 1 2.39 1 107
0.00242 0 2450 1 0.885 1 35.4
0.00642 0 6960 1 3.73 1 174
0.00535 0 3180 1 3.46 1 33.8
0.00659 0 4570 1 2.78 1 93.7
0.0118 0 4890 1 3.94 1 60.3

0.00671 0 7330 1 2.02 1 83
0.00541 0 6660 1 3.19 1 86.5
0.00639 0 6950 1 2.06 1 83.7
0.00264 0 7350 1 5.76 1 60.7

0.006 0 5360 1 2.9 1 91
0.00525 0 1500 1 1.53 1 19
0.0071 0 8050 1 1.35 1 119

0.00617 0 3420 1 1.94 1 27.3
0.00625 0 7780 1 2.21 1 111
0.00547 0 1210 1 2.12 1 17
0.00696 0 6400 1 1.38 1 80.2
0.00551 0 3260 1 1.51 1 27.6
0.00649 0 5880 1 4.2 1 89.1
0.00532 0 1670 1 1.87 1 19.2
0.00187 1 1610 1 1.33 1 39.1
0.00572 0 5760 1 1.68 1 60.6
0.00211 0 1950 1 0.874 1 31.6
0.00656 0 9050 1 2.09 1 107
0.00557 0 3570 1 2.34 1 58
0.00198 1 6880 1 1.01 1 43.7
0.0022 1 3050 1 0.941 1 114

0.00279 1 1530 1 1.32 1 33.7



D_Barium Benzo(a)anth D_Benzo(a)anBenzo(a)pyre D_Benzo(a)pyBenzo(b)fluor D_Benzo(b)flu
1 0.0388 0 0.0146 1 0.0254 1
1 0.0345 0 0.0345 0 0.0345 0
1 0.0415 0 0.0171 1 0.0404 1
1 0.0364 0 0.0364 0 0.0364 0
1 0.0394 0 0.0394 0 0.0394 0
1 0.0358 0 0.0358 0 0.0358 0
1 0.0388 0 0.0388 0 0.0388 0
1 0.037 0 0.037 0 0.037 0
1 0.0338 1 0.0142 1 0.0224 1
1 0.0349 0 0.0349 0 0.0349 0
1 0.0428 0 0.0166 1 0.0428 0
1 0.0356 0 0.0356 0 0.0356 0
1 0.0438 0 0.0438 0 0.0438 0
1 0.0361 0 0.0361 0 0.0361 0
1 0.0446 0 0.0446 0 0.0446 0
1 0.0358 0 0.0358 0 0.0358 0
1 0.0426 0 0.0426 0 0.0426 0
1 0.0361 0 0.0361 0 0.0361 0
1 0.0174 1 0.0131 1 0.0178 1
1 0.035 0 0.035 0 0.035 0
1 0.0304 1 0.026 1 0.0373 1
1 0.037 0 0.037 0 0.037 0
1 0.0197 1 0.0155 1 0.0222 1
1 0.0364 0 0.0364 0 0.0364 0
1 0.0464 0 0.0464 0 0.0176 1
1 0.0366 0 0.0366 0 0.0366 0
1 0.0201 1 0.0178 1 0.0228 1
1 0.0353 0 0.0353 0 0.0353 0
1 0.0376 0 0.0376 0 0.0376 0
1 0.155 0 0.155 0 0.155 0
1 0.0377 0 0.0377 0 0.0377 0
1 0.0437 0 0.0437 0 0.0169 1
1 0.0187 1 0.0369 0 0.0369 0
1 0.0392 0 0.0392 0 0.0392 0
1 0.0357 0 0.0357 0 0.0357 0
1 0.0374 0 0.0374 0 0.0374 0



Cadmium D_Cadmium Calcium D_Calcium Cesium-137 D_Cesium-13 Chromium
0.584 0 1180 1 0.155 1 2.81
0.492 0 635 1 0.00761 0 5.24
0.173 1 2170 1 0.58 1 4.24
0.535 0 1270 1 -0.0156 0 2.92
0.251 1 1760 1 -0.00116 0 5.66
0.538 0 737 1 -0.0356 0 2.19
0.175 1 3280 1 -0.00278 0 5.83
0.547 0 1920 1 0.0136 0 4.05
0.277 1 22900 1 0.276 1 5.41
0.519 0 495 1 -0.02 0 1.78
0.306 1 2710 1 0.82 1 5.61
0.522 0 768 1 -0.0138 0 2.43
0.144 1 2310 1 0.618 1 4.27
0.54 0 950 1 -0.0246 0 2.61

0.671 0 2310 1 0.202 1 5.75
0.541 0 1460 1 -0.0108 0 5.46
0.636 0 1910 1 0.327 1 6.92
0.506 0 1270 1 0.0198 0 4.08
0.59 0 2380 1 1.11 1 3.97
0.51 0 530 1 -0.0191 0 1.69

0.143 1 5780 1 1.52 1 4.25
0.532 0 885 1 0.103 1 2.57
0.207 1 3510 1 0.989 1 6.09
0.543 0 500 1 0.0142 0 1.31
0.69 0 2490 1 1.08 1 3.6

0.551 0 793 1 0.00265 0 59
0.63 0 3990 1 0.897 1 4.26

0.502 0 916 1 7.78E-05 0 1.46
0.133 1 706 1 -0.00315 0 4.29
0.536 0 1970 1 0.0351 0 4.2
0.529 0 847 1 -0.00642 0 2.26
0.656 0 79100 1 0.132 1 9.52
0.543 0 2610 1 0.045 0 4.49
0.144 1 1120 1 0.0418 0 4.61
0.532 0 1260 1 0.00172 0 3.43
0.131 1 754 1 0.00593 0 4.03



D_Chromium Chrysene D_Chrysene Cobalt D_Cobalt Copper D_Copper
1 0.0139 1 1.78 1 4.13 1
1 0.0345 0 0.645 1 1.83 1
1 0.0229 1 2.44 1 7.74 1
1 0.0364 0 2.54 1 3.02 1
1 0.0394 0 14.8 1 4.83 1
1 0.0358 0 0.656 1 2.03 1
1 0.0388 0 3.5 1 5.13 1
1 0.037 0 0.933 1 4.23 1
1 0.027 1 2.44 1 15.3 1
1 0.0349 0 0.621 1 1.21 1
1 0.0235 1 3.49 1 34.7 1
1 0.0356 0 0.823 1 1.84 1
1 0.0438 0 3.71 1 15.5 1
1 0.0361 0 3.13 1 2.39 1
1 0.0446 0 3.08 1 8.07 1
1 0.0358 0 2.89 1 3.46 1
1 0.0426 0 3.42 1 5.05 1
1 0.0361 0 1.01 1 2.96 1
1 0.0142 1 3.13 1 20.6 1
1 0.035 0 0.594 1 1.26 1
1 0.0287 1 1.98 1 9.66 1
1 0.037 0 1.1 1 2.44 1
1 0.0162 1 3.91 1 45.7 1
1 0.0364 0 0.541 1 1.78 1
1 0.0464 0 2.21 1 5.68 1
1 0.0366 0 1.02 1 15.5 1
1 0.0161 1 2.71 1 34 1
1 0.0353 0 0.669 1 1.79 1
1 0.0376 0 0.428 1 1.1 0
1 0.155 0 1.71 1 4.17 1
1 0.0377 0 1.1 1 2.24 1
1 0.0437 0 3.14 1 11.3 1
1 0.0369 0 1.87 1 6.12 1
1 0.0392 0 3.05 1 4.47 1
1 0.0357 0 0.727 1 2.58 1
1 0.0374 0 0.586 1 1.09 0



Fluoranthene D_Fluoranthe Fluoride D_Fluoride Iron D_Iron Lead
0.0293 1 2.25 1 7420 1 19
0.0345 0 1.33 1 8110 1 1.2
0.0491 1 2.09 1 10000 1 39.9
0.0364 0 2.4 1 8320 1 3.41
0.0394 0 2.1 1 12500 1 23.2
0.0358 0 1.91 1 8340 1 2.58
0.0388 0 1.35 1 12400 1 18.3
0.037 0 23.9 1 20400 1 11.9

0.0685 1 1.05 1 9690 1 47.8
0.0349 0 5.52 1 5080 1 3.01
0.0463 1 2.43 1 11600 1 125
0.0356 0 6.16 1 5200 1 4.5

0.02 1 1.78 1 9940 1 21.8
0.0361 0 6.49 1 8410 1 8.91
0.0446 0 1.46 1 9970 1 10.8
0.0358 0 5.96 1 10100 1 11.6
0.0426 0 1.44 1 13100 1 16.7
0.0361 0 6.13 1 12100 1 5.05
0.029 1 1.58 1 10400 1 30.2
0.035 0 3.03 1 7560 1 5.76

0.0588 1 1.59 1 9960 1 16.2
0.037 0 3.76 1 9040 1 4.05

0.0269 1 1.48 1 12000 1 51.6
0.0364 0 2.42 1 6880 1 3.74
0.0232 1 1.25 1 10100 1 15.7
0.0366 0 3.89 1 7930 1 4.05
0.0313 1 1.85 1 7800 1 28.1
0.0353 0 2.97 1 7160 1 6.18
0.0376 0 11.9 1 7780 1 2.46
0.155 0 2.24 1 9570 1 12.8

0.0377 0 3.76 1 9110 1 4.13
0.0144 1 1.77 1 9920 1 48.7
0.0369 0 3.5 1 11500 1 28.3
0.0392 0 2.79 1 9720 1 15.6
0.0357 0 3.22 1 6790 1 2.14
0.0374 0 12.5 1 8190 1 2.46



D_Lead Manganese D_ManganeseMercury D_Mercury Methylene Ch D_Methylene 
1 179 1 0.0327 1 0.00261 1
1 165 1 0.0123 0 0.00509 0
1 206 1 0.0254 1 0.00623 0
1 163 1 0.0099 1 0.00527 0
1 1420 1 0.0502 1 0.00592 0
1 170 1 0.00776 1 0.00538 0
1 272 1 0.0592 1 0.00582 0
1 76.2 1 0.0407 1 0.00546 0
1 195 1 0.256 1 0.00317 1
1 104 1 0.0474 1 0.00506 0
1 322 1 0.955 1 0.00642 0
1 94 1 0.0308 1 0.00364 1
1 371 1 0.0366 1 0.00659 0
1 251 1 0.0281 1 0.00542 0
1 244 1 0.0567 1 0.00671 0
1 232 1 0.0234 1 0.00321 1
1 320 1 0.0257 1 0.00639 0
1 96.5 1 0.0264 1 0.00407 1
1 321 1 0.0249 1 0.006 0
1 198 1 0.0079 1 0.00525 0
1 525 1 0.0931 1 0.0071 0
1 161 1 0.0107 1 0.00556 0
1 381 1 0.0944 1 0.00625 0
1 153 1 0.0119 0 0.00547 0
1 335 1 0.0408 1 0.00696 0
1 153 1 0.00511 1 0.00551 0
1 393 1 0.0904 1 0.00649 0
1 219 1 0.012 0 0.00275 1
1 78.3 1 0.0122 0 0.00542 0
1 124 1 0.0199 1 0.00243 1
1 130 1 0.00521 1 0.00545 0
1 341 1 0.149 1 0.00656 0
1 180 1 0.0457 1 0.00557 0
1 190 1 0.0204 1 0.00577 0
1 105 1 0.0103 1 0.00496 0
1 115 1 0.0129 0 0.0053 0



Nickel D_Nickel Nitrate D_Nitrate PhenanthreneD_PhenanthrePlutonium-239
4.59 1 1.49 1 0.0149 1 0.00994
3.58 1 1.03 0 0.0345 0 0.00168
5.65 1 2.58 1 0.0202 1 0.0202
6.82 1 1.08 0 0.0364 0 -0.00448
4.08 1 1.37 1 0.0394 0 -0.00101
2.72 1 1.06 0 0.0358 0 0.00562
6.28 1 1.16 0 0.0388 0 0.00549
6.4 1 1.11 0 0.037 0 0.00342

3.07 1 1.22 0 0.0228 1 0.0144
2.09 1 1.04 0 0.0349 0 -0.00431
6.61 1 1.5 1 0.0208 1 0.036
2.88 1 1.06 0 0.0356 0 0
3.79 1 1.32 0 0.0438 0 0.0263
3.56 1 1.07 0 0.0361 0 0.00368
4.39 1 2.31 1 0.0446 0 0.00992
5.18 1 1.07 0 0.0358 0 0.00263
4.24 1 1.65 1 0.0426 0 0.0129
15.6 1 1.08 0 0.0361 0 0
4.01 1 2.48 1 0.0219 1 0.0398
3.08 1 1.03 0 0.035 0 -0.00381
5.02 1 5.31 1 0.044 1 0.0541
2.69 1 1.11 0 0.037 0 -1.14E-09
4.89 1 1.78 1 0.0186 1 0.0243
1.37 1 1.09 0 0.0364 0 0.0059
3.8 1 2.03 1 0.0145 1 0.0379

2.43 1 1.08 0 0.0366 0 0.00118
11.4 1 8.85 1 0.0216 1 0.0437
1.21 1 1.05 0 0.0353 0 0.00122
1.3 1 1.13 0 0.0376 0 0.00433

3.85 1 1.16 0 0.155 0 0.0092
3.03 1 1.13 0 0.0377 0 0.00338
4.09 1 1.31 0 0.0437 0 0.00586
4.48 1 1.09 0 0.0369 0 0.021
3.24 1 1.18 0 0.0392 0 0.00367
5.65 1 1.07 0 0.0357 0 1.43E-10
2.11 1 1.12 0 0.0374 0 0.00104



D_Plutonium- Pyrene D_Pyrene Silver D_Silver TATB D_TATB
0 0.0314 1 0.584 0 1 0
0 0.0345 0 0.614 1 1 0
1 0.0491 1 0.608 0 1 0
0 0.0364 0 0.62 1 1 0
0 0.0394 0 0.557 0 1 0
0 0.0358 0 0.68 1 1 0
0 0.0388 0 0.575 0 0.324 1
0 0.037 0 1.16 1 1 0
0 0.0614 1 0.601 0 1 0
0 0.0349 0 0.338 1 1 0
1 0.0447 1 0.207 1 1 0
0 0.0356 0 0.182 1 1 0
1 0.0194 1 0.659 0 1 0
0 0.0361 0 0.519 1 1 0
0 0.0446 0 0.556 1 1 0
0 0.0358 0 0.476 1 1 0
0 0.0426 0 0.791 1 1 0
0 0.0361 0 0.274 1 1 0
1 0.028 1 0.549 1 1 0
0 0.035 0 0.387 1 1 0
1 0.0584 1 0.674 1 0.615 1
0 0.037 0 0.386 1 1 0
1 0.0289 1 0.823 1 1 0
0 0.0364 0 0.331 1 1 0
1 0.0266 1 0.533 1 1 0
0 0.0366 0 0.325 1 1 0
1 0.0327 1 0.64 1 1 0
0 0.0353 0 0.377 1 1 0
0 0.0376 0 0.182 1 1 0
0 0.155 0 0.708 1 1 0
0 0.0377 0 0.682 1 0.357 1
0 0.0188 1 3.28 0 7.06 1
0 0.0369 0 0.824 1 0.397 1
0 0.0392 0 0.32 1 1 0
0 0.0357 0 0.305 1 1 0
0 0.0374 0 0.265 1 1 0



Thallium D_Thallium Zinc D_Zinc
0.13 0 17.7 1

0.198 0 7.68 1
0.13 0 28.2 1

0.0711 0 10.2 1
0.23 0 26.4 1

0.203 0 8.44 1
0.246 0 37 1
0.656 1 9.82 1
0.254 0 73.8 1
0.138 0 12.6 1
0.753 1 45.9 1
0.173 0 10.4 1
0.252 0 18.7 1
0.316 0 12.6 1
0.213 1 17 1
0.401 0 14.6 1
0.221 1 18.3 1
0.676 1 13.4 1
0.314 1 23.2 1
0.128 0 13.2 1
0.234 1 28.9 1
0.146 0 16.1 1
0.22 1 53.5 1

0.337 0 10.4 1
0.161 1 21.4 1

0.0986 0 14.2 1
0.7 1 37.7 1

0.13 0 16.4 1
0.067 1 10.3 0
0.212 0 13.4 1

0.0767 0 13.9 1
0.172 0 68.4 1
0.298 0 22.7 1

0.0986 1 17.8 1
0.0891 1 9.65 0
0.0779 1 11.8 0



Aluminum D_Aluminum Arsenic D_Arsenic Barium D_Barium Cadmium
4020 1 1.63 1 137 1 0.622
2950 1 1.49 1 34.3 1 0.518
5710 1 2.04 1 121 1 0.611
8910 1 2.86 1 75.9 1 0.566
6730 1 2.34 1 62.2 1 0.152
3170 1 2.03 1 64.7 1 0.528
2560 1 1.8 1 67.2 1 0.29
2110 1 1.8 1 33.9 1 0.07
3140 1 1 1 175 1 0.17
1890 1 1.6 1 55 1 0.054



D_Cadmium Calcium D_Calcium Chromium D_Chromium Cobalt D_Cobalt
1 1970 1 5.52 1 2.74 1
0 1310 1 4.71 1 0.702 1
0 2920 1 4.65 1 2.03 1
0 2240 1 7.94 1 1.29 1
1 6790 1 5.21 1 2.42 1
0 1690 1 2.42 1 0.406 1
1 1380 1 3.4 1 1.7 1
1 900 1 2.5 1 0.84 1
1 2230 1 5.8 1 3.3 1
0 1030 1 1.8 1 0.52 1



Copper D_Copper Fluoride D_Fluoride Lead D_Lead Magnesium
28.3 1 1.31 1 35.9 1 1290
3.18 1 13.6 1 2.96 1 588
7.93 1 1.89 1 18.5 1 1150

6.2 1 17.9 1 5.85 1 1700
6.48 1 1.79 1 29.4 1 955
1.46 1 15.4 1 4.36 1 296
17.8 1 0.77 1 26.3 1 549

6.7 1 6.9 1 6.3 1 351
7.7 1 0.64 1 10.5 1 1280
1.5 1 12.8 1 1.6 1 269



D_MagnesiumMercury D_Mercury Nitrate D_Nitrate Silver D_Silver
1 0.108 1 2.61 1 1.5 1
1 0.00726 1 1.07 0 0.763 1
1 0.632 1 2.01 1 0.571 1
1 0.0865 1 1.14 0 0.955 1
1 0.11 1 1.33 1 0.544 1
1 0.0121 0 1.08 0 0.533 1
1 0.0324 1 0.31 1 0.059 1
1 0.0237 1 0.15 1 0.036 1
1 0.0359 0 0.092 1 0.03 1
1 0.0204 1 0.076 1 0.22 0



Zinc D_Zinc
61.9 1
16.2 1
36.3 1
24.9 1
42.3 1
15.3 1
33.8 1
16.1 1

20 1
9 1



AcenaphtheneD_AcenaphtheAnthracene D_AnthraceneBenzo(a)anth D_Benzo(a)anBenzo(a)pyre
2.23 1 4.17 1 6.44 1 7.08

0.0206 1 0.0501 1 0.113 1 0.107
1.72 1 3.33 1 6.24 1 6.57

0.0132 1 0.0166 1 0.0433 1 0.0398
0.211 1 0.426 1 1.17 1 1.23

0.0581 1 0.138 1 0.192 1 0.185
0.0323 1 0.0461 1 0.22 1 0.29
0.0162 1 0.0216 1 0.0618 1 0.0618
0.0618 1 0.0777 1 0.237 1 0.256
0.0376 0 0.0376 0 0.0376 0 0.0376

0.38 0 0.38 0 0.38 0 0.38
0.43 0 0.43 0 0.11 1 0.1
0.36 0 0.36 0 0.36 0 0.36
0.35 0 0.35 0 0.35 0 0.35



D_Benzo(a)pyBenzo(b)fluor D_Benzo(b)fluBenzo(g,h,i)p D_Benzo(g,h, Benzo(k)fluor D_Benzo(k)flu
1 8.27 1 3.67 1 3.3 1
1 0.181 1 0.0662 1 0.0374 0
1 7.67 1 3.33 1 3.55 1
1 0.0682 1 0.0224 1 0.0374 0
1 1.51 1 0.782 1 0.523 1
1 0.295 1 0.112 1 0.0373 0
1 0.354 1 0.187 1 0.145 1
1 0.109 1 0.0345 1 0.0366 0
1 0.319 1 0.161 1 0.144 1
0 0.0376 0 0.0376 0 0.0376 0
0 0.38 0 0.38 0 0.38 0
1 0.079 1 0.063 1 0.1 1
0 0.36 0 0.36 0 0.36 0
0 0.35 0 0.35 0 0.35 0



Cadmium D_Cadmium Calcium D_Calcium Chrysene D_Chrysene Cobalt
0.201 1 7150 1 6.6 1 2.87
0.558 0 3210 1 0.116 1 1.05
0.226 1 11300 1 6.93 1 3.08
0.547 0 1090 1 0.0447 1 0.922
0.588 0 2110 1 1.29 1 1.13
0.537 0 931 1 0.188 1 0.685
0.159 1 1550 1 0.288 1 3.52

0.55 0 654 1 0.0667 1 0.761
0.182 1 1510 1 0.271 1 3.87
0.563 0 1820 1 0.0376 0 0.798
0.027 1 2050 1 0.38 0 1.4
0.048 1 1900 1 0.13 1 4
0.054 0 637 1 0.36 0 0.59
0.053 0 585 1 0.35 0 0.49



D_Cobalt Dibenz(a,h)anD_Dibenz(a,h Fluoranthene D_Fluoranthe Fluorene D_Fluorene
1 1.12 1 19.5 1 2.26 1
1 0.0374 0 0.229 1 0.018 1
1 0.93 1 16.9 1 1.66 1
1 0.0374 0 0.0872 1 0.0374 0
1 0.19 1 3.85 1 0.165 1
1 0.0373 0 0.411 1 0.0562 1
1 0.0489 1 0.56 1 0.0235 1
1 0.0366 0 0.125 1 0.0366 0
1 0.047 1 0.619 1 0.0475 1
1 0.0376 0 0.0376 0 0.0376 0
1 0.38 0 0.38 0 0.38 0
1 0.43 0 0.3 1 0.43 0
1 0.36 0 0.36 0 0.36 0
1 0.35 0 0.35 0 0.35 0



Fluoride D_Fluoride Indeno(1,2,3-D_Indeno(1,2Methylnaphth D_MethylnaphNaphthalene
1.29 0 3.62 1 0.988 1 2.22
1.05 1 0.062 1 0.0374 0 0.0374
1.23 0 3.33 1 0.5 1 1.04
2.07 1 0.0217 1 0.0374 0 0.0374
1.18 0 0.735 1 0.0586 1 0.136
1.19 1 0.104 1 0.0229 1 0.0703

0.421 1 0.168 1 0.0404 0 0.0404
1.36 1 0.0316 1 0.0366 0 0.0366
0.54 1 0.144 1 0.0155 1 0.0332
2.92 1 0.0376 0 0.0376 0 0.0376

5 1 0.38 0 0.38 0 0.38
1.4 1 0.051 1 0.43 0 0.43
1.3 1 0.36 0 0.36 0 0.36

0.88 1 0.35 0 0.35 0 0.35



D_NaphthalenPhenanthreneD_PhenanthrePyrene D_Pyrene
1 15.3 1 15.2 1
0 0.168 1 0.256 1
1 12.5 1 15 1
0 0.0693 1 0.0978 1
1 2.07 1 2.74 1
1 0.39 1 0.429 1
0 0.274 1 0.498 1
0 0.0885 1 0.139 1
1 0.436 1 0.613 1
0 0.0376 0 0.0376 0
0 0.38 0 0.38 0
0 0.22 1 0.25 1
0 0.36 0 0.36 0
0 0.35 0 0.35 0



Barium D_Barium Cesium-137 D_Cesium-13 Cobalt D_Cobalt Fluoranthene
120 1 0.365 1 3.75 1 1.69
102 1 0.00106 0 3.45 1 0.0374
127 1 0.794 1 4.57 1 0.133
158 1 -0.0297 0 2.04 1 0.0402
332 1 0.7 1 15.2 1 0.0796
118 1 -0.00224 0 4.66 1 0.037
140 1 0.362 1 4.51 1 0.95

50.4 1 0.00629 0 1.2 1 0.0384
185 1 0.731 1 4.43 1 0.0599
137 1 0.0823 1 2.63 1 0.0373



D_Fluoranthe Fluoride D_Fluoride Manganese D_ManganesePhenanthreneD_Phenanthre
1 1.75 1 289 1 1.89 1
0 11.2 1 281 1 0.0374 0
1 1.32 1 317 1 0.101 1
0 9.65 1 132 1 0.0402 0
1 1.36 1 2320 1 0.0625 1
0 5.22 1 396 1 0.037 0
1 1.37 1 293 1 0.584 1
0 4.41 1 285 1 0.0384 0
1 1.05 1 361 1 0.0397 1
0 6.93 1 217 1 0.0373 0



Pyrene D_Pyrene
1.94 1

0.0374 0
0.157 1

0.0402 0
0.0932 1

0.037 0
1.05 1

0.0384 0
0.07 1

0.0373 0
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A B C D E F G H I J K L

SD in Original Scale      0.045 SD in Log Scale       0.53
% t UCL (assumes normality of ROS data)      0.047    95% Percentile Bootstrap UCL      0.049

Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects
Mean in Original Scale      0.032 Mean in Log Scale     -3.7

Lilliefors Test Statistic       0.31 Lilliefors GOF Test
5% Lilliefors Critical Value       0.39ected Data appear Lognormal at 5% Significance L

Lognormal GOF Test on Detected Observations Only
Shapiro Wilk Test Statistic       0.85 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.76ected Data appear Lognormal at 5% Significance L

mma Approximate UCL (use when n>=50)      0.034% Gamma Adjusted UCL (use when n<50)      0.035

Adjusted Level of Significance (β)      0.039
Approximate Chi Square Value (57.72, α)      41.26 Adjusted Chi Square Value (57.72, β)      40.34

nu hat (MLE)      63.74 nu star (bias corrected)      57.72
MLE Mean (bias corrected)      0.024 MLE Sd (bias corrected)      0.023

k hat (MLE)       1.22 k star (bias corrected MLE)       1.11
Theta hat (MLE)      0.020 Theta star (bias corrected MLE)      0.022

Maximum       0.25 Median      0.012
SD      0.047 CV       1.90

ma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM e
Minimum      0.01 Mean      0.024

Gamma ROS Statistics using Imputed  Non-Detects
GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1
For such situations, GROS method tends to yield inflated values of UCLs and BTVs

Approximate Chi Square Value (28.28, α)      17.15 Adjusted Chi Square Value (28.28, β)      16.57
 Approximate KM-UCL (use when n>=50)      0.054mma Adjusted KM-UCL (use when n<50)      0.056

Gamma Kaplan-Meier (KM) Statistics
k hat (KM)       0.54 nu hat (KM)      28.28

MLE Mean (bias corrected)      0.072 MLE Sd (bias corrected)      0.099

Theta hat (MLE)      0.073 Theta star (bias corrected MLE)       0.13
nu hat (MLE)       9.75 nu star (bias corrected)       5.23

Detected data follow Appr. Gamma Distribution at 5% Significance Level

Gamma Statistics on Detected Data Only
k hat (MLE)       0.97 k star (bias corrected MLE)       0.52

K-S Test Statistic       0.38 Kolmogrov-Smirnoff GOF
5% K-S Critical Value       0.36ed Data Not Gamma Distributed at 5% Significanc

Gamma GOF Tests on Detected Observations Only
A-D Test Statistic       0.67 Anderson-Darling GOF Test

5% A-D Critical Value       0.69d data appear Gamma Distributed at 5% Significan

97.5% KM Chebyshev UCL      0.099 99% KM Chebyshev UCL       0.13

   95% KM (z) UCL      0.050    95% KM Bootstrap t UCL      0.067
90% KM Chebyshev UCL      0.065 95% KM Chebyshev UCL      0.079

SD      0.044    95% KM (BCA) UCL      0.055
95% KM (t) UCL      0.051 95% KM (Percentile Bootstrap) UCL      0.053

Detected Data Not Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs
Mean      0.033 Standard Error of Mean      0.010

Lilliefors Test Statistic       0.43 Lilliefors GOF Test
5% Lilliefors Critical Value       0.39Detected Data Not Normal at 5% Significance Leve

Normal GOF Test on Detects Only
Shapiro Wilk Test Statistic       0.64 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.76Detected Data Not Normal at 5% Significance Leve

Mean of Logged Detects     -3.225 SD of Logged Detects       1.11

Median Detects      0.037 CV Detects       1.39
Skewness Detects       2.17 Kurtosis Detects       4.78

Variance Detects      0.010 Percent Non-Detects      80.77
Mean Detects      0.072 SD Detects       0.10

Minimum Detect      0.014 Minimum Non-Detect      0.036
Maximum Detect       0.25 Maximum Non-Detect      0.047

Number of Detects       5 Number of Non-Detects      21
Number of Distinct Detects       5 Number of Distinct Non-Detects      19

General Statistics
Total Number of Observations      26 Number of Distinct Observations      24

 f Bootstrap Operations   2000

Acenaphthene

From File   13-001_0-1.xls
Full Precision   OFF

Confidence Coefficient   95%

UCL Statistics for Data Sets with Non-Detects

User Selected Options
e/Time of Computation   2/2/2015 10:05:45 AM
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A B C D E F G H I J K L

   95% Chebyshev (MVUE) UCL   8814  97.5% Chebyshev (MVUE) UCL   9772
   99% Chebyshev (MVUE) UCL  11653

Assuming Lognormal Distribution
   95% H-UCL   7641    90% Chebyshev (MVUE) UCL   8124

Maximum of Logged Data       9.62 SD of logged Data       0.38

Lognormal Statistics
Minimum of Logged Data       7.93 Mean of logged Data       8.72

5% Lilliefors Critical Value       0.17Data appear Lognormal at 5% Significance Level
Data appear Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.92Data appear Lognormal at 5% Significance Level
Lilliefors Test Statistic      0.074 Lilliefors Lognormal GOF Test

Lognormal GOF Test
Shapiro Wilk Test Statistic       0.99 Shapiro Wilk Lognormal GOF Test

Assuming Gamma Distribution
oximate Gamma UCL (use when n>=50))   7559% Adjusted Gamma UCL (use when n<50)   7627

Adjusted Level of Significance      0.039 Adjusted Chi Square Value    283.8

MLE Mean (bias corrected)   6614 MLE Sd (bias corrected)   2637
Approximate Chi Square Value (0.05)    286.3

Theta hat (MLE)    933.5 Theta star (bias corrected MLE)   1051
nu hat (MLE)    368.4 nu star (bias corrected)    327.2

Gamma Statistics
k hat (MLE)       7.08 k star (bias corrected MLE)       6.29

5% K-S Critical Value       0.17d data appear Gamma Distributed at 5% Significan
Detected data appear Gamma Distributed at 5% Significance Level

5% A-D Critical Value       0.74d data appear Gamma Distributed at 5% Significan
K-S Test Statistic      0.095 Kolmogrov-Smirnoff Gamma GOF Test

Gamma GOF Test
A-D Test Statistic       0.22 Anderson-Darling Gamma GOF Test

   95% Student's-t UCL   7523    95% Adjusted-CLT UCL (Chen-1995)   7642
   95% Modified-t UCL (Johnson-1978)   7547

Data appear Approximate Normal at 5% Significance Level

Assuming Normal Distribution
   95% Normal UCL    95% UCLs (Adjusted for Skewness)

Lilliefors Test Statistic       0.14 Lilliefors GOF Test
5% Lilliefors Critical Value       0.17 Data appear Normal at 5% Significance Level

Normal GOF Test
Shapiro Wilk Test Statistic       0.90 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.92 Data Not Normal at 5% Significance Level

Coefficient of Variation       0.41 Skewness       1.37

Maximum  15100 Median   5945
SD   2713 Std. Error of Mean    532

Number of Missing Observations       0
Minimum   2780 Mean   6614

Aluminum

General Statistics
Total Number of Observations      26 Number of Distinct Observations      26

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
Recommendations are based upon data size, data distribution, and skewness.

mmendations are based upon the results of the simulation studies summarized in Singh, Maichle, and 
ations results will not cover all Real World data sets; for additional insight the user may want to cons

95% Adjusted Gamma KM-UCL      0.056

Suggested UCL to Use
95% KM (t) UCL      0.051 95% GROS Adjusted Gamma UCL      0.035

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics
Detected Data appear Approximate Gamma Distributed at 5% Significance Level

SD in Original Scale      0.045 SD in Log Scale       0.52
   95% t UCL (Assumes normality)      0.045    95% H-Stat UCL      0.032

DL/2 Statistics
DL/2 Normal DL/2 Log-Transformed
Mean in Original Scale      0.030 Mean in Log Scale     -3.755

KM SD (logged)       0.60    95% Critical H Value (KM-Log)       2.06
KM Standard Error of Mean (logged)       0.21

CLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distribute
KM Mean (logged)     -3.709    95% H-UCL (KM -Log)      0.037

   95% BCA Bootstrap UCL      0.059    95% Bootstrap t UCL       0.12
   95% H-UCL (Log ROS)      0.035
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A B C D E F G H I J K L

mma Approximate UCL (use when n>=50)      0.016% Gamma Adjusted UCL (use when n<50)      0.016

Adjusted Level of Significance (β)      0.039
pproximate Chi Square Value (523.93, α)    471.8 Adjusted Chi Square Value (523.93, β)    468.6

nu hat (MLE)    590.8 nu star (bias corrected)    523.9
MLE Mean (bias corrected)      0.014 MLE Sd (bias corrected)     0.004

k hat (MLE)      11.36 k star (bias corrected MLE)      10.08
Theta hat (MLE)     0.001 Theta star (bias corrected MLE)     0.001

Maximum      0.042 Median      0.013
SD     0.006 CV       0.41

ma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM e
Minimum     0.009 Mean      0.014

Gamma ROS Statistics using Imputed  Non-Detects
GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1
For such situations, GROS method tends to yield inflated values of UCLs and BTVs

pproximate Chi Square Value (215.92, α)    182.9 Adjusted Chi Square Value (215.92, β)    180.9
 Approximate KM-UCL (use when n>=50)      0.017mma Adjusted KM-UCL (use when n<50)      0.017

Gamma Kaplan-Meier (KM) Statistics
k hat (KM)       4.15 nu hat (KM)    215.9

MLE Mean (bias corrected)      0.019 MLE Sd (bias corrected)      0.015

Theta hat (MLE)     0.005 Theta star (bias corrected MLE)      0.012
nu hat (MLE)      33.6 nu star (bias corrected)      14.77

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only
k hat (MLE)       3.36 k star (bias corrected MLE)       1.47

K-S Test Statistic       0.27 Kolmogrov-Smirnoff GOF
5% K-S Critical Value       0.35d data appear Gamma Distributed at 5% Significan

Gamma GOF Tests on Detected Observations Only
A-D Test Statistic       0.50 Anderson-Darling GOF Test

5% A-D Critical Value       0.68d data appear Gamma Distributed at 5% Significan

97.5% KM Chebyshev UCL      0.029 99% KM Chebyshev UCL      0.037

   95% KM (z) UCL      0.018    95% KM Bootstrap t UCL      0.020
90% KM Chebyshev UCL      0.021 95% KM Chebyshev UCL      0.024

SD     0.007    95% KM (BCA) UCL      0.019
95% KM (t) UCL      0.018 95% KM (Percentile Bootstrap) UCL      0.019

Detected Data appear Approximate Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs
Mean      0.014 Standard Error of Mean     0.002

Lilliefors Test Statistic       0.33 Lilliefors GOF Test
5% Lilliefors Critical Value       0.39etected Data appear Normal at 5% Significance Le

Normal GOF Test on Detects Only
Shapiro Wilk Test Statistic       0.75 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.76Detected Data Not Normal at 5% Significance Leve

Mean of Logged Detects     -4.118 SD of Logged Detects       0.58

Median Detects      0.013 CV Detects       0.71
Skewness Detects       1.96 Kurtosis Detects       3.99

Variance Detects 1.8276E Percent Non-Detects      80.77
Mean Detects      0.019 SD Detects      0.013

Minimum Detect     0.009 Minimum Non-Detect      0.036
Maximum Detect      0.042 Maximum Non-Detect      0.047

Number of Detects       5 Number of Non-Detects      21
Number of Distinct Detects       5 Number of Distinct Non-Detects      19

Anthracene

General Statistics
Total Number of Observations      26 Number of Distinct Observations      24

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
mmendations are based upon the results of the simulation studies summarized in Singh, Singh, and 

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.
For additional insight the user may want to consult a statistician.

Suggested UCL to Use
95% Student's-t UCL   7523

   90% Chebyshev(Mean, Sd) UCL   8210    95% Chebyshev(Mean, Sd) UCL   8933
 97.5% Chebyshev(Mean, Sd) UCL   9937    99% Chebyshev(Mean, Sd) UCL  11908

   95% Hall's Bootstrap UCL   7875    95% Percentile Bootstrap UCL   7487
   95% BCA Bootstrap UCL   7665

   95% CLT UCL   7489    95% Jackknife UCL   7523
   95% Standard Bootstrap UCL   7490    95% Bootstrap-t UCL   7793

Nonparametric Distribution Free UCL Statistics
Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs



250
251
252
253
254
255
256
257
258
259
260
261
262
263
264
265
266
267
268
269
270
271
272
273
274
275
276
277
278
279
280
281
282
283
284
285
286
287
288
289
290
291
292
293
294
295
296
297
298
299
300
301
302
303
304
305
306
307
308
309
310
311
312
313
314
315
316
317
318
319
320
321
322
323
324
325
326
327
328
329
330
331
332

A B C D E F G H I J K L

5% Lilliefors Critical Value       0.17Data appear Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.92Data appear Lognormal at 5% Significance Level
Lilliefors Test Statistic       0.13 Lilliefors Lognormal GOF Test

Lognormal GOF Test
Shapiro Wilk Test Statistic       0.95 Shapiro Wilk Lognormal GOF Test

Assuming Gamma Distribution
roximate Gamma UCL (use when n>=50)       2.37% Adjusted Gamma UCL (use when n<50)       2.39

Adjusted Level of Significance      0.039 Adjusted Chi Square Value    333

MLE Mean (bias corrected)       2.09 MLE Sd (bias corrected)       0.77
Approximate Chi Square Value (0.05)    335.8

Theta hat (MLE)       0.25 Theta star (bias corrected MLE)       0.28
nu hat (MLE)    428 nu star (bias corrected)    379.9

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics
k hat (MLE)       8.23 k star (bias corrected MLE)       7.30

K-S Test Statistic       0.14 Kolmogrov-Smirnoff Gamma GOF Test
5% K-S Critical Value       0.17d data appear Gamma Distributed at 5% Significan

Gamma GOF Test
A-D Test Statistic       0.56 Anderson-Darling Gamma GOF Test

5% A-D Critical Value       0.74d data appear Gamma Distributed at 5% Significan

   95% Modified-t UCL (Johnson-1978)       2.38

Assuming Normal Distribution
   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL       2.37    95% Adjusted-CLT UCL (Chen-1995)       2.42

5% Lilliefors Critical Value       0.17 Data Not Normal at 5% Significance Level
Data Not Normal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.92 Data Not Normal at 5% Significance Level
Lilliefors Test Statistic       0.19 Lilliefors GOF Test

Normal GOF Test
Shapiro Wilk Test Statistic       0.83 Shapiro Wilk GOF Test

SD       0.82 Std. Error of Mean       0.16
Coefficient of Variation       0.39 Skewness       1.98

Minimum       0.91 Mean       2.09
Maximum       5.08 Median       2.01

Total Number of Observations      26 Number of Distinct Observations      26
Number of Missing Observations       0

Arsenic

General Statistics

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
Recommendations are based upon data size, data distribution, and skewness.

mmendations are based upon the results of the simulation studies summarized in Singh, Maichle, and 
ations results will not cover all Real World data sets; for additional insight the user may want to cons

Suggested UCL to Use
95% KM (t) UCL      0.018 95% KM (Percentile Bootstrap) UCL      0.019

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics
Detected Data appear Approximate Normal Distributed at 5% Significance Level

SD in Original Scale     0.005 SD in Log Scale       0.25
   95% t UCL (Assumes normality)      0.022    95% H-Stat UCL      0.022

DL/2 Statistics
DL/2 Normal DL/2 Log-Transformed
Mean in Original Scale      0.020 Mean in Log Scale     -3.932

KM SD (logged)       0.34    95% Critical H Value (KM-Log)       1.84
KM Standard Error of Mean (logged)       0.13

CLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distribute
KM Mean (logged)     -4.295    95% H-UCL (KM -Log)      0.016

   95% BCA Bootstrap UCL      0.018    95% Bootstrap t UCL      0.020
   95% H-UCL (Log ROS)      0.015

SD in Original Scale     0.006 SD in Log Scale       0.26
% t UCL (assumes normality of ROS data)      0.016    95% Percentile Bootstrap UCL      0.016

Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects
Mean in Original Scale      0.014 Mean in Log Scale     -4.277

Lilliefors Test Statistic       0.24 Lilliefors GOF Test
5% Lilliefors Critical Value       0.39ected Data appear Lognormal at 5% Significance L

Lognormal GOF Test on Detected Observations Only
Shapiro Wilk Test Statistic       0.88 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.76ected Data appear Lognormal at 5% Significance L
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Assuming Lognormal Distribution

Maximum of Logged Data       5.29 SD of logged Data       0.34

Lognormal Statistics
Minimum of Logged Data       3.72 Mean of logged Data       4.43

5% Lilliefors Critical Value       0.17Data appear Lognormal at 5% Significance Level
Data appear Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.92Data appear Lognormal at 5% Significance Level
Lilliefors Test Statistic       0.11 Lilliefors Lognormal GOF Test

Lognormal GOF Test
Shapiro Wilk Test Statistic       0.97 Shapiro Wilk Lognormal GOF Test

Assuming Gamma Distribution
oximate Gamma UCL (use when n>=50))    100.8% Adjusted Gamma UCL (use when n<50)    101.6

Adjusted Level of Significance      0.039 Adjusted Chi Square Value    362.6

MLE Mean (bias corrected)      89.5 MLE Sd (bias corrected)      31.82
Approximate Chi Square Value (0.05)    365.4

Theta hat (MLE)      10.04 Theta star (bias corrected MLE)      11.31
nu hat (MLE)    463.6 nu star (bias corrected)    411.5

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics
k hat (MLE)       8.91 k star (bias corrected MLE)       7.91

K-S Test Statistic       0.11 Kolmogrov-Smirnoff Gamma GOF Test
5% K-S Critical Value       0.17d data appear Gamma Distributed at 5% Significan

Gamma GOF Test
A-D Test Statistic       0.29 Anderson-Darling Gamma GOF Test

5% A-D Critical Value       0.74d data appear Gamma Distributed at 5% Significan

   95% Modified-t UCL (Johnson-1978)    100.7

Assuming Normal Distribution
   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL    100.4    95% Adjusted-CLT UCL (Chen-1995)    102

5% Lilliefors Critical Value       0.17 Data appear Normal at 5% Significance Level
Data appear Approximate Normal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.92 Data Not Normal at 5% Significance Level
Lilliefors Test Statistic       0.13 Lilliefors GOF Test

Normal GOF Test
Shapiro Wilk Test Statistic       0.88 Shapiro Wilk GOF Test

SD      32.54 Std. Error of Mean       6.38
Coefficient of Variation       0.36 Skewness       1.47

Minimum      41.3 Mean      89.5
Maximum    200 Median      83.35

Total Number of Observations      26 Number of Distinct Observations      24
Number of Missing Observations       0

Barium

General Statistics

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
mmendations are based upon the results of the simulation studies summarized in Singh, Singh, and 

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.
For additional insight the user may want to consult a statistician.

Suggested UCL to Use
95% Adjusted Gamma UCL       2.39

   90% Chebyshev(Mean, Sd) UCL       2.58    95% Chebyshev(Mean, Sd) UCL       2.79
 97.5% Chebyshev(Mean, Sd) UCL       3.10    99% Chebyshev(Mean, Sd) UCL       3.69

   95% Hall's Bootstrap UCL       2.91    95% Percentile Bootstrap UCL       2.38
   95% BCA Bootstrap UCL       2.47

   95% CLT UCL       2.36    95% Jackknife UCL       2.37
   95% Standard Bootstrap UCL       2.35    95% Bootstrap-t UCL       2.48

Nonparametric Distribution Free UCL Statistics
Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

   95% Chebyshev (MVUE) UCL       2.73  97.5% Chebyshev (MVUE) UCL       3.01
   99% Chebyshev (MVUE) UCL       3.56

Assuming Lognormal Distribution
   95% H-UCL       2.39    90% Chebyshev (MVUE) UCL       2.53

Maximum of Logged Data       1.62 SD of logged Data       0.35

Lognormal Statistics
Minimum of Logged Data    -0.089 Mean of logged Data       0.67

Data appear Lognormal at 5% Significance Level
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Adjusted Level of Significance (β)      0.039

nu hat (MLE)    112.9 nu star (bias corrected)    101.2
MLE Mean (bias corrected)      0.030 MLE Sd (bias corrected)      0.021

k hat (MLE)       2.17 k star (bias corrected MLE)       1.94
Theta hat (MLE)      0.013 Theta star (bias corrected MLE)      0.015

Maximum       0.15 Median      0.018
SD      0.030 CV       1.01

ma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM e
Minimum      0.01 Mean      0.030

Gamma ROS Statistics using Imputed  Non-Detects
GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1
For such situations, GROS method tends to yield inflated values of UCLs and BTVs

Approximate Chi Square Value (57.61, α)      41.16 Adjusted Chi Square Value (57.61, β)      40.24
 Approximate KM-UCL (use when n>=50)      0.044mma Adjusted KM-UCL (use when n<50)      0.045

Gamma Kaplan-Meier (KM) Statistics
k hat (KM)       1.10 nu hat (KM)      57.61

MLE Mean (bias corrected)      0.045 MLE Sd (bias corrected)      0.039

Theta hat (MLE)      0.026 Theta star (bias corrected MLE)      0.034
nu hat (MLE)      37.68 nu star (bias corrected)      28.73

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only
k hat (MLE)       1.71 k star (bias corrected MLE)       1.30

K-S Test Statistic       0.19 Kolmogrov-Smirnoff GOF
5% K-S Critical Value       0.25d data appear Gamma Distributed at 5% Significan

Gamma GOF Tests on Detected Observations Only
A-D Test Statistic       0.66 Anderson-Darling GOF Test

5% A-D Critical Value       0.74d data appear Gamma Distributed at 5% Significan

97.5% KM Chebyshev UCL      0.072 99% KM Chebyshev UCL      0.096

   95% KM (z) UCL      0.042    95% KM Bootstrap t UCL      0.052
90% KM Chebyshev UCL      0.051 95% KM Chebyshev UCL      0.06

SD      0.03    95% KM (BCA) UCL      0.043
95% KM (t) UCL      0.042 95% KM (Percentile Bootstrap) UCL      0.041

Detected Data appear Approximate Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs
Mean      0.031 Standard Error of Mean     0.006

Lilliefors Test Statistic       0.24 Lilliefors GOF Test
5% Lilliefors Critical Value       0.26etected Data appear Normal at 5% Significance Le

Normal GOF Test on Detects Only
Shapiro Wilk Test Statistic       0.74 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.85Detected Data Not Normal at 5% Significance Leve

Mean of Logged Detects     -3.407 SD of Logged Detects       0.79

Median Detects      0.026 CV Detects       0.95
Skewness Detects       1.86 Kurtosis Detects       3.27

Variance Detects     0.001 Percent Non-Detects      57.69
Mean Detects      0.045 SD Detects      0.043

Minimum Detect      0.015 Minimum Non-Detect      0.037
Maximum Detect       0.15 Maximum Non-Detect      0.047

Number of Detects      11 Number of Non-Detects      15
Number of Distinct Detects      11 Number of Distinct Non-Detects      13

Benzo(a)anthracene

General Statistics
Total Number of Observations      26 Number of Distinct Observations      24

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
mmendations are based upon the results of the simulation studies summarized in Singh, Singh, and 

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.
For additional insight the user may want to consult a statistician.

Suggested UCL to Use
95% Student's-t UCL    100.4

   90% Chebyshev(Mean, Sd) UCL    108.6    95% Chebyshev(Mean, Sd) UCL    117.3
 97.5% Chebyshev(Mean, Sd) UCL    129.3    99% Chebyshev(Mean, Sd) UCL    153

   95% Hall's Bootstrap UCL    107.5    95% Percentile Bootstrap UCL    100.5
   95% BCA Bootstrap UCL    101.8

   95% CLT UCL      99.99    95% Jackknife UCL    100.4
   95% Standard Bootstrap UCL      99.75    95% Bootstrap-t UCL    102.2

Nonparametric Distribution Free UCL Statistics
Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

   95% Chebyshev (MVUE) UCL    116  97.5% Chebyshev (MVUE) UCL    127.5
   99% Chebyshev (MVUE) UCL    150.1

   95% H-UCL    101.6    90% Chebyshev (MVUE) UCL    107.7
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Gamma Kaplan-Meier (KM) Statistics

MLE Mean (bias corrected)      0.059 MLE Sd (bias corrected)      0.056

Theta hat (MLE)      0.038 Theta star (bias corrected MLE)      0.054
nu hat (MLE)      27.38 nu star (bias corrected)      19.58

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only
k hat (MLE)       1.52 k star (bias corrected MLE)       1.08

K-S Test Statistic       0.22 Kolmogrov-Smirnoff GOF
5% K-S Critical Value       0.28d data appear Gamma Distributed at 5% Significan

Gamma GOF Tests on Detected Observations Only
A-D Test Statistic       0.51 Anderson-Darling GOF Test

5% A-D Critical Value       0.73d data appear Gamma Distributed at 5% Significan

97.5% KM Chebyshev UCL      0.086 99% KM Chebyshev UCL       0.11

   95% KM (z) UCL      0.049    95% KM Bootstrap t UCL      0.063
90% KM Chebyshev UCL      0.060 95% KM Chebyshev UCL      0.071

SD      0.037    95% KM (BCA) UCL      0.049
95% KM (t) UCL      0.049 95% KM (Percentile Bootstrap) UCL      0.049

Detected Data appear Approximate Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs
Mean      0.035 Standard Error of Mean     0.008

Lilliefors Test Statistic       0.28 Lilliefors GOF Test
5% Lilliefors Critical Value       0.29etected Data appear Normal at 5% Significance Le

Normal GOF Test on Detects Only
Shapiro Wilk Test Statistic       0.76 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.82Detected Data Not Normal at 5% Significance Leve

Mean of Logged Detects     -3.19 SD of Logged Detects       0.86

Median Detects      0.034 CV Detects       0.99
Skewness Detects       1.75 Kurtosis Detects       2.71

Variance Detects     0.003 Percent Non-Detects      65.38
Mean Detects      0.059 SD Detects      0.059

Minimum Detect      0.014 Minimum Non-Detect      0.037
Maximum Detect       0.19 Maximum Non-Detect      0.047

Number of Detects       9 Number of Non-Detects      17
Number of Distinct Detects       9 Number of Distinct Non-Detects      15

Benzo(a)pyrene

General Statistics
Total Number of Observations      26 Number of Distinct Observations      24

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
Recommendations are based upon data size, data distribution, and skewness.

mmendations are based upon the results of the simulation studies summarized in Singh, Maichle, and 
ations results will not cover all Real World data sets; for additional insight the user may want to cons

Suggested UCL to Use
95% KM (t) UCL      0.042 95% KM (Percentile Bootstrap) UCL      0.041

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics
Detected Data appear Approximate Normal Distributed at 5% Significance Level

SD in Original Scale      0.030 SD in Log Scale       0.56
   95% t UCL (Assumes normality)      0.041    95% H-Stat UCL      0.036

DL/2 Statistics
DL/2 Normal DL/2 Log-Transformed
Mean in Original Scale      0.031 Mean in Log Scale     -3.688

KM SD (logged)       0.59    95% Critical H Value (KM-Log)       2.05
KM Standard Error of Mean (logged)       0.15

CLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distribute
KM Mean (logged)     -3.693    95% H-UCL (KM -Log)      0.038

   95% BCA Bootstrap UCL      0.045    95% Bootstrap t UCL      0.059
   95% H-UCL (Log ROS)      0.037

SD in Original Scale      0.03 SD in Log Scale       0.56
% t UCL (assumes normality of ROS data)      0.041    95% Percentile Bootstrap UCL      0.042

Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects
Mean in Original Scale      0.031 Mean in Log Scale     -3.655

Lilliefors Test Statistic       0.18 Lilliefors GOF Test
5% Lilliefors Critical Value       0.26ected Data appear Lognormal at 5% Significance L

Lognormal GOF Test on Detected Observations Only
Shapiro Wilk Test Statistic       0.88 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.85ected Data appear Lognormal at 5% Significance L

mma Approximate UCL (use when n>=50)      0.038% Gamma Adjusted UCL (use when n<50)      0.039
pproximate Chi Square Value (101.24, α)      79.03 Adjusted Chi Square Value (101.24, β)      77.73
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   95% KM (z) UCL      0.057    95% KM Bootstrap t UCL      0.078

SD      0.047    95% KM (BCA) UCL      0.058
95% KM (t) UCL      0.058 95% KM (Percentile Bootstrap) UCL      0.058

Detected Data Not Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs
Mean      0.041 Standard Error of Mean     0.009

Lilliefors Test Statistic       0.26 Lilliefors GOF Test
5% Lilliefors Critical Value       0.25Detected Data Not Normal at 5% Significance Leve

Normal GOF Test on Detects Only
Shapiro Wilk Test Statistic       0.73 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.85Detected Data Not Normal at 5% Significance Leve

Mean of Logged Detects     -3.16 SD of Logged Detects       0.87

Median Detects      0.038 CV Detects       1.04
Skewness Detects       2.04 Kurtosis Detects       4.14

Variance Detects     0.004 Percent Non-Detects      53.85
Mean Detects      0.062 SD Detects      0.065

Minimum Detect      0.012 Minimum Non-Detect      0.037
Maximum Detect       0.23 Maximum Non-Detect      0.047

Number of Detects      12 Number of Non-Detects      14
Number of Distinct Detects      12 Number of Distinct Non-Detects      12

Benzo(b)fluoranthene

General Statistics
Total Number of Observations      26 Number of Distinct Observations      24

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
Recommendations are based upon data size, data distribution, and skewness.

mmendations are based upon the results of the simulation studies summarized in Singh, Maichle, and 
ations results will not cover all Real World data sets; for additional insight the user may want to cons

Suggested UCL to Use
95% KM (t) UCL      0.049 95% KM (Percentile Bootstrap) UCL      0.049

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics
Detected Data appear Approximate Normal Distributed at 5% Significance Level

SD in Original Scale      0.038 SD in Log Scale       0.59
   95% t UCL (Assumes normality)      0.046    95% H-Stat UCL      0.039

DL/2 Statistics
DL/2 Normal DL/2 Log-Transformed
Mean in Original Scale      0.033 Mean in Log Scale     -3.646

KM SD (logged)       0.60    95% Critical H Value (KM-Log)       2.06
KM Standard Error of Mean (logged)       0.16

CLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distribute
KM Mean (logged)     -3.583    95% H-UCL (KM -Log)      0.042

   95% BCA Bootstrap UCL      0.055    95% Bootstrap t UCL      0.077
   95% H-UCL (Log ROS)      0.042

SD in Original Scale      0.037 SD in Log Scale       0.57
% t UCL (assumes normality of ROS data)      0.048    95% Percentile Bootstrap UCL      0.049

Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects
Mean in Original Scale      0.036 Mean in Log Scale     -3.557

Lilliefors Test Statistic       0.16 Lilliefors GOF Test
5% Lilliefors Critical Value       0.29ected Data appear Lognormal at 5% Significance L

Lognormal GOF Test on Detected Observations Only
Shapiro Wilk Test Statistic       0.92 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.82ected Data appear Lognormal at 5% Significance L

mma Approximate UCL (use when n>=50)      0.042% Gamma Adjusted UCL (use when n<50)      0.043

Adjusted Level of Significance (β)      0.039
Approximate Chi Square Value (82.05, α)      62.17 Adjusted Chi Square Value (82.05, β)      61.03

nu hat (MLE)      91.24 nu star (bias corrected)      82.05
MLE Mean (bias corrected)      0.032 MLE Sd (bias corrected)      0.025

k hat (MLE)       1.75 k star (bias corrected MLE)       1.57
Theta hat (MLE)      0.018 Theta star (bias corrected MLE)      0.020

Maximum       0.19 Median      0.019
SD      0.039 CV       1.20

ma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM e
Minimum      0.01 Mean      0.032

Gamma ROS Statistics using Imputed  Non-Detects
GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1
For such situations, GROS method tends to yield inflated values of UCLs and BTVs

Approximate Chi Square Value (48.05, α)      33.14 Adjusted Chi Square Value (48.05, β)      32.32
 Approximate KM-UCL (use when n>=50)      0.052mma Adjusted KM-UCL (use when n<50)      0.053

k hat (KM)       0.92 nu hat (KM)      48.05
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Minimum Detect      0.018 Minimum Non-Detect      0.036
Maximum Detect       0.12 Maximum Non-Detect      0.047

Number of Detects       6 Number of Non-Detects      20
Number of Distinct Detects       6 Number of Distinct Non-Detects      18

Benzo(g,h,i)perylene

General Statistics
Total Number of Observations      26 Number of Distinct Observations      23

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
Recommendations are based upon data size, data distribution, and skewness.

mmendations are based upon the results of the simulation studies summarized in Singh, Maichle, and 
ations results will not cover all Real World data sets; for additional insight the user may want to cons

95% Adjusted Gamma KM-UCL      0.064

Suggested UCL to Use
95% KM (t) UCL      0.058 95% GROS Adjusted Gamma UCL      0.052

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics
Detected Data appear Gamma Distributed at 5% Significance Level

SD in Original Scale      0.048 SD in Log Scale       0.68
   95% t UCL (Assumes normality)      0.055    95% H-Stat UCL      0.048

DL/2 Statistics
DL/2 Normal DL/2 Log-Transformed
Mean in Original Scale      0.039 Mean in Log Scale     -3.554

KM SD (logged)       0.69    95% Critical H Value (KM-Log)       2.15
KM Standard Error of Mean (logged)       0.16

CLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distribute
KM Mean (logged)     -3.51    95% H-UCL (KM -Log)      0.051

   95% BCA Bootstrap UCL      0.064    95% Bootstrap t UCL      0.083
   95% H-UCL (Log ROS)      0.050

SD in Original Scale      0.047 SD in Log Scale       0.67
% t UCL (assumes normality of ROS data)      0.057    95% Percentile Bootstrap UCL      0.057

Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects
Mean in Original Scale      0.041 Mean in Log Scale     -3.499

Lilliefors Test Statistic       0.13 Lilliefors GOF Test
5% Lilliefors Critical Value       0.25ected Data appear Lognormal at 5% Significance L

Lognormal GOF Test on Detected Observations Only
Shapiro Wilk Test Statistic       0.95 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.85ected Data appear Lognormal at 5% Significance L

mma Approximate UCL (use when n>=50)      0.051% Gamma Adjusted UCL (use when n<50)      0.052

Adjusted Level of Significance (β)      0.039
Approximate Chi Square Value (58.77, α)      42.14 Adjusted Chi Square Value (58.77, β)      41.21

nu hat (MLE)      64.92 nu star (bias corrected)      58.77
MLE Mean (bias corrected)      0.036 MLE Sd (bias corrected)      0.034

k hat (MLE)       1.24 k star (bias corrected MLE)       1.13
Theta hat (MLE)      0.029 Theta star (bias corrected MLE)      0.032

Maximum       0.23 Median      0.016
SD      0.049 CV       1.36

ma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM e
Minimum      0.01 Mean      0.036

Gamma ROS Statistics using Imputed  Non-Detects
GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1
For such situations, GROS method tends to yield inflated values of UCLs and BTVs

Approximate Chi Square Value (40.12, α)      26.6 Adjusted Chi Square Value (40.12, β)      25.88
 Approximate KM-UCL (use when n>=50)      0.062mma Adjusted KM-UCL (use when n<50)      0.064

Gamma Kaplan-Meier (KM) Statistics
k hat (KM)       0.77 nu hat (KM)      40.12

MLE Mean (bias corrected)      0.062 MLE Sd (bias corrected)      0.058

Theta hat (MLE)      0.043 Theta star (bias corrected MLE)      0.054
nu hat (MLE)      34.75 nu star (bias corrected)      27.4

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only
k hat (MLE)       1.44 k star (bias corrected MLE)       1.14

K-S Test Statistic       0.19 Kolmogrov-Smirnoff GOF
5% K-S Critical Value       0.25d data appear Gamma Distributed at 5% Significan

Gamma GOF Tests on Detected Observations Only
A-D Test Statistic       0.51 Anderson-Darling GOF Test

5% A-D Critical Value       0.74d data appear Gamma Distributed at 5% Significan

97.5% KM Chebyshev UCL       0.10 99% KM Chebyshev UCL       0.13
90% KM Chebyshev UCL      0.070 95% KM Chebyshev UCL      0.084
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DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics
Detected Data appear Normal Distributed at 5% Significance Level

SD in Original Scale      0.022 SD in Log Scale       0.44
   95% t UCL (Assumes normality)      0.035    95% H-Stat UCL      0.031

DL/2 Statistics
DL/2 Normal DL/2 Log-Transformed
Mean in Original Scale      0.027 Mean in Log Scale     -3.719

KM SD (logged)       0.42    95% Critical H Value (KM-Log)       1.90
KM Standard Error of Mean (logged)       0.15

CLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distribute
KM Mean (logged)     -3.529    95% H-UCL (KM -Log)      0.037

   95% BCA Bootstrap UCL      0.043    95% Bootstrap t UCL      0.061
   95% H-UCL (Log ROS)      0.036

SD in Original Scale      0.021 SD in Log Scale       0.39
% t UCL (assumes normality of ROS data)      0.039    95% Percentile Bootstrap UCL      0.039

Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects
Mean in Original Scale      0.032 Mean in Log Scale     -3.54

Lilliefors Test Statistic       0.20 Lilliefors GOF Test
5% Lilliefors Critical Value       0.36ected Data appear Lognormal at 5% Significance L

Lognormal GOF Test on Detected Observations Only
Shapiro Wilk Test Statistic       0.95 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.78ected Data appear Lognormal at 5% Significance L

mma Approximate UCL (use when n>=50)      0.035% Gamma Adjusted UCL (use when n<50)      0.036

Adjusted Level of Significance (β)      0.039
pproximate Chi Square Value (183.07, α)    152.8 Adjusted Chi Square Value (183.07, β)    150.9

nu hat (MLE)    205.4 nu star (bias corrected)    183.1
MLE Mean (bias corrected)      0.03 MLE Sd (bias corrected)      0.016

k hat (MLE)       3.95 k star (bias corrected MLE)       3.52
Theta hat (MLE)     0.007 Theta star (bias corrected MLE)     0.008

Maximum       0.12 Median      0.024
SD      0.022 CV       0.73

ma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM e
Minimum      0.010 Mean      0.03

Gamma ROS Statistics using Imputed  Non-Detects
GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1
For such situations, GROS method tends to yield inflated values of UCLs and BTVs

pproximate Chi Square Value (126.85, α)    101.8 Adjusted Chi Square Value (126.85, β)    100.4
 Approximate KM-UCL (use when n>=50)      0.041mma Adjusted KM-UCL (use when n<50)      0.041

Gamma Kaplan-Meier (KM) Statistics
k hat (KM)       2.43 nu hat (KM)    126.8

MLE Mean (bias corrected)      0.052 MLE Sd (bias corrected)      0.044

Theta hat (MLE)      0.020 Theta star (bias corrected MLE)      0.037
nu hat (MLE)      31.09 nu star (bias corrected)      16.88

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only
k hat (MLE)       2.59 k star (bias corrected MLE)       1.40

K-S Test Statistic       0.24 Kolmogrov-Smirnoff GOF
5% K-S Critical Value       0.33d data appear Gamma Distributed at 5% Significan

Gamma GOF Tests on Detected Observations Only
A-D Test Statistic       0.32 Anderson-Darling GOF Test

5% A-D Critical Value       0.70d data appear Gamma Distributed at 5% Significan

97.5% KM Chebyshev UCL      0.067 99% KM Chebyshev UCL      0.088

   95% KM (z) UCL      0.042    95% KM Bootstrap t UCL      0.045
90% KM Chebyshev UCL      0.049 95% KM Chebyshev UCL      0.057

SD      0.021    95% KM (BCA) UCL      0.042
95% KM (t) UCL      0.042 95% KM (Percentile Bootstrap) UCL      0.043

Detected Data appear Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs
Mean      0.032 Standard Error of Mean     0.005

Lilliefors Test Statistic       0.29 Lilliefors GOF Test
5% Lilliefors Critical Value       0.36etected Data appear Normal at 5% Significance Le

Normal GOF Test on Detects Only
Shapiro Wilk Test Statistic       0.84 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.78etected Data appear Normal at 5% Significance Le

Mean of Logged Detects     -3.146 SD of Logged Detects       0.68

Median Detects      0.037 CV Detects       0.73
Skewness Detects       1.39 Kurtosis Detects       1.30

Variance Detects     0.001 Percent Non-Detects      76.92
Mean Detects      0.052 SD Detects      0.039
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SD in Original Scale     0.009 SD in Log Scale       0.32
% t UCL (assumes normality of ROS data)      0.024    95% Percentile Bootstrap UCL      0.024

Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects
Mean in Original Scale      0.021 Mean in Log Scale     -3.925

Lilliefors Test Statistic       0.24 Lilliefors GOF Test
5% Lilliefors Critical Value       0.33ected Data appear Lognormal at 5% Significance L

Lognormal GOF Test on Detected Observations Only
Shapiro Wilk Test Statistic       0.92 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.80ected Data appear Lognormal at 5% Significance L

mma Approximate UCL (use when n>=50)      0.024% Gamma Adjusted UCL (use when n<50)      0.024

Adjusted Level of Significance (β)      0.039
pproximate Chi Square Value (372.64, α)    328.9 Adjusted Chi Square Value (372.64, β)    326.2

nu hat (MLE)    419.7 nu star (bias corrected)    372.6
MLE Mean (bias corrected)      0.021 MLE Sd (bias corrected)     0.008

k hat (MLE)       8.07 k star (bias corrected MLE)       7.16
Theta hat (MLE)     0.002 Theta star (bias corrected MLE)     0.002

Maximum      0.061 Median      0.019
SD     0.009 CV       0.45

ma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM e
Minimum      0.011 Mean      0.021

Gamma ROS Statistics using Imputed  Non-Detects
GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1
For such situations, GROS method tends to yield inflated values of UCLs and BTVs

pproximate Chi Square Value (180.62, α)    150.5 Adjusted Chi Square Value (180.62, β)    148.7
 Approximate KM-UCL (use when n>=50)      0.026mma Adjusted KM-UCL (use when n<50)      0.026

Gamma Kaplan-Meier (KM) Statistics
k hat (KM)       3.47 nu hat (KM)    180.6

MLE Mean (bias corrected)      0.026 MLE Sd (bias corrected)      0.019

Theta hat (MLE)     0.008 Theta star (bias corrected MLE)      0.014
nu hat (MLE)      43.87 nu star (bias corrected)      26.4

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only
k hat (MLE)       3.13 k star (bias corrected MLE)       1.88

K-S Test Statistic       0.27 Kolmogrov-Smirnoff GOF
5% K-S Critical Value       0.31d data appear Gamma Distributed at 5% Significan

Gamma GOF Tests on Detected Observations Only
A-D Test Statistic       0.38 Anderson-Darling GOF Test

5% A-D Critical Value       0.71d data appear Gamma Distributed at 5% Significan

97.5% KM Chebyshev UCL      0.047 99% KM Chebyshev UCL      0.062

   95% KM (z) UCL      0.028    95% KM Bootstrap t UCL      0.032
90% KM Chebyshev UCL      0.034 95% KM Chebyshev UCL      0.04

SD      0.011    95% KM (BCA) UCL      0.029
95% KM (t) UCL      0.029 95% KM (Percentile Bootstrap) UCL      0.029

Detected Data appear Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs
Mean      0.022 Standard Error of Mean     0.004

Lilliefors Test Statistic       0.27 Lilliefors GOF Test
5% Lilliefors Critical Value       0.33etected Data appear Normal at 5% Significance Le

Normal GOF Test on Detects Only
Shapiro Wilk Test Statistic       0.84 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.80etected Data appear Normal at 5% Significance Le

Mean of Logged Detects     -3.786 SD of Logged Detects       0.60

Median Detects      0.017 CV Detects       0.66
Skewness Detects       1.39 Kurtosis Detects       1.56

Variance Detects 3.2031E Percent Non-Detects      73.08
Mean Detects      0.026 SD Detects      0.017

Minimum Detect      0.011 Minimum Non-Detect      0.037
Maximum Detect      0.061 Maximum Non-Detect      0.047

Number of Detects       7 Number of Non-Detects      19
Number of Distinct Detects       7 Number of Distinct Non-Detects      17

Benzo(k)fluoranthene

General Statistics
Total Number of Observations      26 Number of Distinct Observations      24

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
Recommendations are based upon data size, data distribution, and skewness.

mmendations are based upon the results of the simulation studies summarized in Singh, Maichle, and 
ations results will not cover all Real World data sets; for additional insight the user may want to cons

Suggested UCL to Use
95% KM (t) UCL      0.042 95% KM (Percentile Bootstrap) UCL      0.043
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   95% Chebyshev (MVUE) UCL   3519  97.5% Chebyshev (MVUE) UCL   3931
   99% Chebyshev (MVUE) UCL   4740

Assuming Lognormal Distribution
   95% H-UCL   3025    90% Chebyshev (MVUE) UCL   3223

Maximum of Logged Data       8.63 SD of logged Data       0.42

Lognormal Statistics
Minimum of Logged Data       6.88 Mean of logged Data       7.76

5% Lilliefors Critical Value       0.17Data appear Lognormal at 5% Significance Level
Data appear Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.92Data appear Lognormal at 5% Significance Level
Lilliefors Test Statistic       0.10 Lilliefors Lognormal GOF Test

Lognormal GOF Test
Shapiro Wilk Test Statistic       0.98 Shapiro Wilk Lognormal GOF Test

Assuming Gamma Distribution
oximate Gamma UCL (use when n>=50))   2963% Adjusted Gamma UCL (use when n<50)   2991

Adjusted Level of Significance      0.039 Adjusted Chi Square Value    242.4

MLE Mean (bias corrected)   2565 MLE Sd (bias corrected)   1100
Approximate Chi Square Value (0.05)    244.7

Theta hat (MLE)    419.4 Theta star (bias corrected MLE)    471.9
nu hat (MLE)    318 nu star (bias corrected)    282.7

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics
k hat (MLE)       6.11 k star (bias corrected MLE)       5.43

K-S Test Statistic       0.12 Kolmogrov-Smirnoff Gamma GOF Test
5% K-S Critical Value       0.17d data appear Gamma Distributed at 5% Significan

Gamma GOF Test
A-D Test Statistic       0.25 Anderson-Darling Gamma GOF Test

5% A-D Critical Value       0.74d data appear Gamma Distributed at 5% Significan

   95% Modified-t UCL (Johnson-1978)   2939

Assuming Normal Distribution
   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL   2932    95% Adjusted-CLT UCL (Chen-1995)   2967

5% Lilliefors Critical Value       0.17 Data Not Normal at 5% Significance Level
Data appear Approximate Normal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.92 Data appear Normal at 5% Significance Level
Lilliefors Test Statistic       0.17 Lilliefors GOF Test

Normal GOF Test
Shapiro Wilk Test Statistic       0.92 Shapiro Wilk GOF Test

SD   1094 Std. Error of Mean    214.6
Coefficient of Variation       0.42 Skewness       1.08

Minimum    976 Mean   2565
Maximum   5610 Median   2470

Total Number of Observations      26 Number of Distinct Observations      25
Number of Missing Observations       0

Calcium

General Statistics

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
Recommendations are based upon data size, data distribution, and skewness.

mmendations are based upon the results of the simulation studies summarized in Singh, Maichle, and 
ations results will not cover all Real World data sets; for additional insight the user may want to cons

Suggested UCL to Use
95% KM (t) UCL      0.029 95% KM (Percentile Bootstrap) UCL      0.029

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics
Detected Data appear Normal Distributed at 5% Significance Level

SD in Original Scale     0.009 SD in Log Scale       0.30
   95% t UCL (Assumes normality)      0.025    95% H-Stat UCL      0.024

DL/2 Statistics
DL/2 Normal DL/2 Log-Transformed
Mean in Original Scale      0.022 Mean in Log Scale     -3.858

KM SD (logged)       0.46    95% Critical H Value (KM-Log)       1.93
KM Standard Error of Mean (logged)       0.17

CLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distribute
KM Mean (logged)     -3.925    95% H-UCL (KM -Log)      0.026

   95% BCA Bootstrap UCL      0.025    95% Bootstrap t UCL      0.028
   95% H-UCL (Log ROS)      0.023



997
998
999

1000
1001
1002
1003
1004
1005
1006
1007
1008
1009
1010
1011
1012
1013
1014
1015
1016
1017
1018
1019
1020
1021
1022
1023
1024
1025
1026
1027
1028
1029
1030
1031
1032
1033
1034
1035
1036
1037
1038
1039
1040
1041
1042
1043
1044
1045
1046
1047
1048
1049
1050
1051
1052
1053
1054
1055
1056
1057
1058
1059
1060
1061
1062
1063
1064
1065
1066
1067
1068
1069
1070
1071
1072
1073
1074
1075
1076
1077
1078
1079

A B C D E F G H I J K L

mma Approximate UCL (use when n>=50)       0.83% Gamma Adjusted UCL (use when n<50)       0.86

Adjusted Level of Significance (β)      0.039
Approximate Chi Square Value (43.90, α)      29.71 Adjusted Chi Square Value (43.90, β)      28.91

nu hat (MLE)      48.37 nu star (bias corrected)      43.9
MLE Mean (bias corrected)       0.56 MLE Sd (bias corrected)       0.60

k hat (MLE)       0.96 k star (bias corrected MLE)       0.87
Theta hat (MLE)       0.58 Theta star (bias corrected MLE)       0.64

Maximum       1.71 Median       0.52
SD       0.45 CV       0.79

ma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM e
Minimum      0.01 Mean       0.56

Gamma ROS Statistics using Imputed  Non-Detects
GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1
For such situations, GROS method tends to yield inflated values of UCLs and BTVs

Approximate Chi Square Value (81.63, α)      61.81 Adjusted Chi Square Value (81.63, β)      60.64
 Approximate KM-UCL (use when n>=50)       0.74mma Adjusted KM-UCL (use when n<50)       0.76

Gamma Kaplan-Meier (KM) Statistics
k hat (KM)       1.63 nu hat (KM)      81.63

MLE Mean (bias corrected)       0.64 MLE Sd (bias corrected)       0.47

Theta hat (MLE)       0.30 Theta star (bias corrected MLE)       0.34
nu hat (MLE)      92.71 nu star (bias corrected)      81.4

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only
k hat (MLE)       2.10 k star (bias corrected MLE)       1.85

K-S Test Statistic      0.092 Kolmogrov-Smirnoff GOF
5% K-S Critical Value       0.18d data appear Gamma Distributed at 5% Significan

Gamma GOF Tests on Detected Observations Only
A-D Test Statistic       0.24 Anderson-Darling GOF Test

5% A-D Critical Value       0.75d data appear Gamma Distributed at 5% Significan

97.5% KM Chebyshev UCL       1.13 99% KM Chebyshev UCL       1.47

   95% KM (z) UCL       0.71    95% KM Bootstrap t UCL       0.73
90% KM Chebyshev UCL       0.83 95% KM Chebyshev UCL       0.96

SD       0.44    95% KM (BCA) UCL       0.71
95% KM (t) UCL       0.72 95% KM (Percentile Bootstrap) UCL       0.71

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs
Mean       0.56 Standard Error of Mean      0.090

5% Lilliefors Critical Value       0.18etected Data appear Normal at 5% Significance Le
Detected Data appear Normal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.91etected Data appear Normal at 5% Significance Le
Lilliefors Test Statistic       0.16 Lilliefors GOF Test

Normal GOF Test on Detects Only
Shapiro Wilk Test Statistic       0.93 Shapiro Wilk GOF Test

Skewness Detects       0.82 Kurtosis Detects       0.32
Mean of Logged Detects     -0.697 SD of Logged Detects       0.79

Mean Detects       0.64 SD Detects       0.42
Median Detects       0.56 CV Detects       0.66

Maximum Detect       1.71 Maximum Non-Detect      0.035
Variance Detects       0.18 Percent Non-Detects      12%

Number of Distinct Detects      22 Number of Distinct Non-Detects       3
Minimum Detect      0.095 Minimum Non-Detect     0.004

Number of Missing Observations       1
Number of Detects      22 Number of Non-Detects       3

Cesium-137

General Statistics
Total Number of Observations      25 Number of Distinct Observations      25

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
mmendations are based upon the results of the simulation studies summarized in Singh, Singh, and 

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.
For additional insight the user may want to consult a statistician.

Suggested UCL to Use
95% Student's-t UCL   2932

   90% Chebyshev(Mean, Sd) UCL   3209    95% Chebyshev(Mean, Sd) UCL   3501
 97.5% Chebyshev(Mean, Sd) UCL   3906    99% Chebyshev(Mean, Sd) UCL   4701

   95% Hall's Bootstrap UCL   3017    95% Percentile Bootstrap UCL   2913
   95% BCA Bootstrap UCL   2953

   95% CLT UCL   2918    95% Jackknife UCL   2932
   95% Standard Bootstrap UCL   2907    95% Bootstrap-t UCL   2992

Nonparametric Distribution Free UCL Statistics
Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs
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5% Lilliefors Critical Value       0.17Data appear Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.92Data appear Lognormal at 5% Significance Level
Lilliefors Test Statistic      0.088 Lilliefors Lognormal GOF Test

Lognormal GOF Test
Shapiro Wilk Test Statistic       0.97 Shapiro Wilk Lognormal GOF Test

Assuming Gamma Distribution
oximate Gamma UCL (use when n>=50))       6.11% Adjusted Gamma UCL (use when n<50)       6.15

Adjusted Level of Significance      0.039 Adjusted Chi Square Value    423.7

MLE Mean (bias corrected)       5.47 MLE Sd (bias corrected)       1.80
Approximate Chi Square Value (0.05)    426.8

Theta hat (MLE)       0.53 Theta star (bias corrected MLE)       0.59
nu hat (MLE)    537 nu star (bias corrected)    476.4

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics
k hat (MLE)      10.33 k star (bias corrected MLE)       9.16

K-S Test Statistic      0.083 Kolmogrov-Smirnoff Gamma GOF Test
5% K-S Critical Value       0.17d data appear Gamma Distributed at 5% Significan

Gamma GOF Test
A-D Test Statistic       0.2 Anderson-Darling Gamma GOF Test

5% A-D Critical Value       0.74d data appear Gamma Distributed at 5% Significan

   95% Modified-t UCL (Johnson-1978)       6.05

Assuming Normal Distribution
   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL       6.04    95% Adjusted-CLT UCL (Chen-1995)       6.05

5% Lilliefors Critical Value       0.17 Data appear Normal at 5% Significance Level
Data appear Normal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.92 Data appear Normal at 5% Significance Level
Lilliefors Test Statistic       0.12 Lilliefors GOF Test

Normal GOF Test
Shapiro Wilk Test Statistic       0.96 Shapiro Wilk GOF Test

SD       1.71 Std. Error of Mean       0.33
Coefficient of Variation       0.31 Skewness       0.35

Minimum       2.8 Mean       5.47
Maximum       9.25 Median       5.12

Total Number of Observations      26 Number of Distinct Observations      26
Number of Missing Observations       0

Chromium

General Statistics

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
Recommendations are based upon data size, data distribution, and skewness.

mmendations are based upon the results of the simulation studies summarized in Singh, Maichle, and 
ations results will not cover all Real World data sets; for additional insight the user may want to cons

Suggested UCL to Use
95% KM (t) UCL       0.72 95% KM (Percentile Bootstrap) UCL       0.71

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics
Detected Data appear Normal Distributed at 5% Significance Level

SD in Original Scale       0.45 SD in Log Scale       1.61
   95% t UCL (Assumes normality)       0.72    95% H-Stat UCL       3.32

DL/2 Statistics
DL/2 Normal DL/2 Log-Transformed
Mean in Original Scale       0.56 Mean in Log Scale     -1.203

KM SD (logged)       1.66    95% Critical H Value (KM-Log)       3.45
KM Standard Error of Mean (logged)       0.34

CLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distribute
KM Mean (logged)     -1.25    95% H-UCL (KM -Log)       3.71

   95% BCA Bootstrap UCL       0.72    95% Bootstrap t UCL       0.75
   95% H-UCL (Log ROS)       1.01

SD in Original Scale       0.44 SD in Log Scale       0.94
% t UCL (assumes normality of ROS data)       0.72    95% Percentile Bootstrap UCL       0.72

Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects
Mean in Original Scale       0.57 Mean in Log Scale     -0.909

Lilliefors Test Statistic       0.13 Lilliefors GOF Test
5% Lilliefors Critical Value       0.18ected Data appear Lognormal at 5% Significance L

Lognormal GOF Test on Detected Observations Only
Shapiro Wilk Test Statistic       0.94 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.91ected Data appear Lognormal at 5% Significance L
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ma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM e
Minimum      0.01 Mean      0.032

Gamma ROS Statistics using Imputed  Non-Detects
GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1
For such situations, GROS method tends to yield inflated values of UCLs and BTVs

Approximate Chi Square Value (46.05, α)      31.48 Adjusted Chi Square Value (46.05, β)      30.69
 Approximate KM-UCL (use when n>=50)      0.050mma Adjusted KM-UCL (use when n<50)      0.051

Gamma Kaplan-Meier (KM) Statistics
k hat (KM)       0.88 nu hat (KM)      46.05

MLE Mean (bias corrected)      0.051 MLE Sd (bias corrected)      0.048

Theta hat (MLE)      0.034 Theta star (bias corrected MLE)      0.045
nu hat (MLE)      32.69 nu star (bias corrected)      25.11

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only
k hat (MLE)       1.48 k star (bias corrected MLE)       1.14

K-S Test Statistic       0.21 Kolmogrov-Smirnoff GOF
5% K-S Critical Value       0.26d data appear Gamma Distributed at 5% Significan

Gamma GOF Tests on Detected Observations Only
A-D Test Statistic       0.59 Anderson-Darling GOF Test

5% A-D Critical Value       0.74d data appear Gamma Distributed at 5% Significan

97.5% KM Chebyshev UCL      0.083 99% KM Chebyshev UCL       0.11

   95% KM (z) UCL      0.047    95% KM Bootstrap t UCL      0.059
90% KM Chebyshev UCL      0.057 95% KM Chebyshev UCL      0.068

SD      0.036    95% KM (BCA) UCL      0.048
95% KM (t) UCL      0.047 95% KM (Percentile Bootstrap) UCL      0.048

Detected Data appear Approximate Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs
Mean      0.034 Standard Error of Mean     0.007

Lilliefors Test Statistic       0.25 Lilliefors GOF Test
5% Lilliefors Critical Value       0.26etected Data appear Normal at 5% Significance Le

Normal GOF Test on Detects Only
Shapiro Wilk Test Statistic       0.74 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.85Detected Data Not Normal at 5% Significance Leve

Mean of Logged Detects     -3.336 SD of Logged Detects       0.86

Median Detects      0.031 CV Detects       1.02
Skewness Detects       1.94 Kurtosis Detects       3.60

Variance Detects     0.002 Percent Non-Detects      57.69
Mean Detects      0.051 SD Detects      0.053

Minimum Detect      0.013 Minimum Non-Detect      0.037
Maximum Detect       0.18 Maximum Non-Detect      0.047

Number of Detects      11 Number of Non-Detects      15
Number of Distinct Detects      11 Number of Distinct Non-Detects      13

Chrysene

General Statistics
Total Number of Observations      26 Number of Distinct Observations      24

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
mmendations are based upon the results of the simulation studies summarized in Singh, Singh, and 

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.
For additional insight the user may want to consult a statistician.

Suggested UCL to Use
95% Student's-t UCL       6.04

   90% Chebyshev(Mean, Sd) UCL       6.48    95% Chebyshev(Mean, Sd) UCL       6.94
 97.5% Chebyshev(Mean, Sd) UCL       7.57    99% Chebyshev(Mean, Sd) UCL       8.82

   95% Hall's Bootstrap UCL       6.07    95% Percentile Bootstrap UCL       6.05
   95% BCA Bootstrap UCL       6.05

   95% CLT UCL       6.02    95% Jackknife UCL       6.04
   95% Standard Bootstrap UCL       6.01    95% Bootstrap-t UCL       6.07

Nonparametric Distribution Free UCL Statistics
Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

   95% Chebyshev (MVUE) UCL       7.03  97.5% Chebyshev (MVUE) UCL       7.70
   99% Chebyshev (MVUE) UCL       9.02

Assuming Lognormal Distribution
   95% H-UCL       6.18    90% Chebyshev (MVUE) UCL       6.54

Maximum of Logged Data       2.22 SD of logged Data       0.32

Lognormal Statistics
Minimum of Logged Data       1.03 Mean of logged Data       1.65

Data appear Lognormal at 5% Significance Level
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MLE Mean (bias corrected)       3.40 MLE Sd (bias corrected)       1.64
Approximate Chi Square Value (0.05)    190.4

Theta hat (MLE)       0.70 Theta star (bias corrected MLE)       0.79
nu hat (MLE)    251.8 nu star (bias corrected)    224

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics
k hat (MLE)       4.84 k star (bias corrected MLE)       4.30

K-S Test Statistic       0.15 Kolmogrov-Smirnoff Gamma GOF Test
5% K-S Critical Value       0.17d data appear Gamma Distributed at 5% Significan

Gamma GOF Test
A-D Test Statistic       0.72 Anderson-Darling Gamma GOF Test

5% A-D Critical Value       0.74d data appear Gamma Distributed at 5% Significan

   95% Modified-t UCL (Johnson-1978)       4.13

Assuming Normal Distribution
   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL       4.08    95% Adjusted-CLT UCL (Chen-1995)       4.33

5% Lilliefors Critical Value       0.17 Data Not Normal at 5% Significance Level
Data Not Normal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.92 Data Not Normal at 5% Significance Level
Lilliefors Test Statistic       0.22 Lilliefors GOF Test

Normal GOF Test
Shapiro Wilk Test Statistic       0.66 Shapiro Wilk GOF Test

SD       2.02 Std. Error of Mean       0.39
Coefficient of Variation       0.59 Skewness       3.31

Minimum       1.4 Mean       3.40
Maximum      12.1 Median       3.10

Total Number of Observations      26 Number of Distinct Observations      25
Number of Missing Observations       0

Cobalt

General Statistics

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
Recommendations are based upon data size, data distribution, and skewness.

mmendations are based upon the results of the simulation studies summarized in Singh, Maichle, and 
ations results will not cover all Real World data sets; for additional insight the user may want to cons

Suggested UCL to Use
95% KM (t) UCL      0.047 95% KM (Percentile Bootstrap) UCL      0.048

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics
Detected Data appear Approximate Normal Distributed at 5% Significance Level

SD in Original Scale      0.037 SD in Log Scale       0.61
   95% t UCL (Assumes normality)      0.046    95% H-Stat UCL      0.040

DL/2 Statistics
DL/2 Normal DL/2 Log-Transformed
Mean in Original Scale      0.033 Mean in Log Scale     -3.658

KM SD (logged)       0.65    95% Critical H Value (KM-Log)       2.10
KM Standard Error of Mean (logged)       0.16

CLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distribute
KM Mean (logged)     -3.654    95% H-UCL (KM -Log)      0.042

   95% BCA Bootstrap UCL      0.051    95% Bootstrap t UCL      0.069
   95% H-UCL (Log ROS)      0.041

SD in Original Scale      0.036 SD in Log Scale       0.61
% t UCL (assumes normality of ROS data)      0.047    95% Percentile Bootstrap UCL      0.047

Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects
Mean in Original Scale      0.034 Mean in Log Scale     -3.617

Lilliefors Test Statistic       0.19 Lilliefors GOF Test
5% Lilliefors Critical Value       0.26ected Data appear Lognormal at 5% Significance L

Lognormal GOF Test on Detected Observations Only
Shapiro Wilk Test Statistic       0.91 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.85ected Data appear Lognormal at 5% Significance L

mma Approximate UCL (use when n>=50)      0.042% Gamma Adjusted UCL (use when n<50)      0.043

Adjusted Level of Significance (β)      0.039
Approximate Chi Square Value (81.06, α)      61.32 Adjusted Chi Square Value (81.06, β)      60.18

nu hat (MLE)      90.13 nu star (bias corrected)      81.06
MLE Mean (bias corrected)      0.032 MLE Sd (bias corrected)      0.025

k hat (MLE)       1.73 k star (bias corrected MLE)       1.55
Theta hat (MLE)      0.018 Theta star (bias corrected MLE)      0.020

Maximum       0.18 Median      0.017
SD      0.037 CV       1.17
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Lognormal GOF Test
Shapiro Wilk Test Statistic       0.98 Shapiro Wilk Lognormal GOF Test

Assuming Gamma Distribution
roximate Gamma UCL (use when n>=50)       8.12% Adjusted Gamma UCL (use when n<50)       8.20

Adjusted Level of Significance      0.039 Adjusted Chi Square Value    247.1

MLE Mean (bias corrected)       7.04 MLE Sd (bias corrected)       2.99
Approximate Chi Square Value (0.05)    249.4

Theta hat (MLE)       1.13 Theta star (bias corrected MLE)       1.27
nu hat (MLE)    323.7 nu star (bias corrected)    287.7

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics
k hat (MLE)       6.22 k star (bias corrected MLE)       5.53

K-S Test Statistic       0.12 Kolmogrov-Smirnoff Gamma GOF Test
5% K-S Critical Value       0.17d data appear Gamma Distributed at 5% Significan

Gamma GOF Test
A-D Test Statistic       0.38 Anderson-Darling Gamma GOF Test

5% A-D Critical Value       0.74d data appear Gamma Distributed at 5% Significan

   95% Modified-t UCL (Johnson-1978)       8.11

Assuming Normal Distribution
   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL       8.08    95% Adjusted-CLT UCL (Chen-1995)       8.22

5% Lilliefors Critical Value       0.17 Data Not Normal at 5% Significance Level
Data Not Normal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.92 Data Not Normal at 5% Significance Level
Lilliefors Test Statistic       0.18 Lilliefors GOF Test

Normal GOF Test
Shapiro Wilk Test Statistic       0.88 Shapiro Wilk GOF Test

SD       3.10 Std. Error of Mean       0.60
Coefficient of Variation       0.44 Skewness       1.43

Minimum       2.67 Mean       7.04
Maximum      16 Median       6.47

Total Number of Observations      26 Number of Distinct Observations      25
Number of Missing Observations       0

Copper

General Statistics

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
mmendations are based upon the results of the simulation studies summarized in Singh, Singh, and 

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.
For additional insight the user may want to consult a statistician.

Suggested UCL to Use
95% Adjusted Gamma UCL       4.05

   90% Chebyshev(Mean, Sd) UCL       4.60    95% Chebyshev(Mean, Sd) UCL       5.14
 97.5% Chebyshev(Mean, Sd) UCL       5.89    99% Chebyshev(Mean, Sd) UCL       7.36

   95% Hall's Bootstrap UCL       6.97    95% Percentile Bootstrap UCL       4.08
   95% BCA Bootstrap UCL       4.36

   95% CLT UCL       4.06    95% Jackknife UCL       4.08
   95% Standard Bootstrap UCL       4.05    95% Bootstrap-t UCL       4.63

Nonparametric Distribution Free UCL Statistics
Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

   95% Chebyshev (MVUE) UCL       4.65  97.5% Chebyshev (MVUE) UCL       5.21
   99% Chebyshev (MVUE) UCL       6.31

Assuming Lognormal Distribution
   95% H-UCL       3.98    90% Chebyshev (MVUE) UCL       4.24

Maximum of Logged Data       2.49 SD of logged Data       0.43

Lognormal Statistics
Minimum of Logged Data       0.33 Mean of logged Data       1.11

5% Lilliefors Critical Value       0.17Data appear Lognormal at 5% Significance Level
Data appear Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.92Data appear Lognormal at 5% Significance Level
Lilliefors Test Statistic       0.11 Lilliefors Lognormal GOF Test

Lognormal GOF Test
Shapiro Wilk Test Statistic       0.93 Shapiro Wilk Lognormal GOF Test

Assuming Gamma Distribution
roximate Gamma UCL (use when n>=50)       4.01% Adjusted Gamma UCL (use when n<50)       4.05

Adjusted Level of Significance      0.039 Adjusted Chi Square Value    188.4
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Gamma ROS Statistics using Imputed  Non-Detects
GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1

Approximate Chi Square Value (36.03, α)      23.29 Adjusted Chi Square Value (36.03, β)      22.62
 Approximate KM-UCL (use when n>=50)      0.083mma Adjusted KM-UCL (use when n<50)      0.085

Gamma Kaplan-Meier (KM) Statistics
k hat (KM)       0.69 nu hat (KM)      36.03

MLE Mean (bias corrected)      0.088 MLE Sd (bias corrected)      0.084

Theta hat (MLE)      0.061 Theta star (bias corrected MLE)      0.079
nu hat (MLE)      31.56 nu star (bias corrected)      24.29

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only
k hat (MLE)       1.43 k star (bias corrected MLE)       1.10

K-S Test Statistic       0.20 Kolmogrov-Smirnoff GOF
5% K-S Critical Value       0.26d data appear Gamma Distributed at 5% Significan

Gamma GOF Tests on Detected Observations Only
A-D Test Statistic       0.54 Anderson-Darling GOF Test

5% A-D Critical Value       0.74d data appear Gamma Distributed at 5% Significan

97.5% KM Chebyshev UCL       0.13 99% KM Chebyshev UCL       0.18

   95% KM (z) UCL      0.076    95% KM Bootstrap t UCL       0.11
90% KM Chebyshev UCL      0.094 95% KM Chebyshev UCL       0.11

SD      0.064    95% KM (BCA) UCL      0.078
95% KM (t) UCL      0.076 95% KM (Percentile Bootstrap) UCL      0.076

Detected Data Not Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs
Mean      0.053 Standard Error of Mean      0.013

Lilliefors Test Statistic       0.29 Lilliefors GOF Test
5% Lilliefors Critical Value       0.26Detected Data Not Normal at 5% Significance Leve

Normal GOF Test on Detects Only
Shapiro Wilk Test Statistic       0.73 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.85Detected Data Not Normal at 5% Significance Leve

Mean of Logged Detects     -2.815 SD of Logged Detects       0.88

Median Detects      0.061 CV Detects       1.05
Skewness Detects       1.99 Kurtosis Detects       3.83

Variance Detects     0.008 Percent Non-Detects      57.69
Mean Detects      0.088 SD Detects      0.092

Minimum Detect      0.019 Minimum Non-Detect      0.037
Maximum Detect       0.32 Maximum Non-Detect      0.047

Number of Detects      11 Number of Non-Detects      15
Number of Distinct Detects      11 Number of Distinct Non-Detects      13

Fluoranthene

General Statistics
Total Number of Observations      26 Number of Distinct Observations      24

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
mmendations are based upon the results of the simulation studies summarized in Singh, Singh, and 

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.
For additional insight the user may want to consult a statistician.

Suggested UCL to Use
95% Adjusted Gamma UCL       8.20

   90% Chebyshev(Mean, Sd) UCL       8.87    95% Chebyshev(Mean, Sd) UCL       9.69
 97.5% Chebyshev(Mean, Sd) UCL      10.84    99% Chebyshev(Mean, Sd) UCL      13.1

   95% Hall's Bootstrap UCL       8.68    95% Percentile Bootstrap UCL       8.10
   95% BCA Bootstrap UCL       8.21

   95% CLT UCL       8.04    95% Jackknife UCL       8.08
   95% Standard Bootstrap UCL       8.00    95% Bootstrap-t UCL       8.38

Nonparametric Distribution Free UCL Statistics
Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

   95% Chebyshev (MVUE) UCL       9.56  97.5% Chebyshev (MVUE) UCL      10.66
   99% Chebyshev (MVUE) UCL      12.81

Assuming Lognormal Distribution
   95% H-UCL       8.23    90% Chebyshev (MVUE) UCL       8.77

Maximum of Logged Data       2.77 SD of logged Data       0.40

Lognormal Statistics
Minimum of Logged Data       0.98 Mean of logged Data       1.87

5% Lilliefors Critical Value       0.17Data appear Lognormal at 5% Significance Level
Data appear Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.92Data appear Lognormal at 5% Significance Level
Lilliefors Test Statistic       0.11 Lilliefors Lognormal GOF Test
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Gamma GOF Tests on Detected Observations Only
A-D Test Statistic       0.44 Anderson-Darling GOF Test

5% A-D Critical Value       0.74d data appear Gamma Distributed at 5% Significan

97.5% KM Chebyshev UCL       1.30 99% KM Chebyshev UCL       1.60

   95% KM (z) UCL       0.93    95% KM Bootstrap t UCL       0.95
90% KM Chebyshev UCL       1.04 95% KM Chebyshev UCL       1.15

SD       0.38    95% KM (BCA) UCL       0.93
95% KM (t) UCL       0.94 95% KM (Percentile Bootstrap) UCL       0.94

Detected Data appear Approximate Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs
Mean       0.80 Standard Error of Mean      0.080

Lilliefors Test Statistic       0.21 Lilliefors GOF Test
5% Lilliefors Critical Value       0.19Detected Data Not Normal at 5% Significance Leve

Normal GOF Test on Detects Only
Shapiro Wilk Test Statistic       0.90 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.90etected Data appear Normal at 5% Significance Le

Mean of Logged Detects     -0.286 SD of Logged Detects       0.48

Median Detects       0.64 CV Detects       0.49
Skewness Detects       0.83 Kurtosis Detects     -0.213

Variance Detects       0.17 Percent Non-Detects      19.23
Mean Detects       0.84 SD Detects       0.41

Minimum Detect       0.35 Minimum Non-Detect       1.08
Maximum Detect       1.8 Maximum Non-Detect       1.39

Number of Detects      21 Number of Non-Detects       5
Number of Distinct Detects      21 Number of Distinct Non-Detects       4

Fluoride

General Statistics
Total Number of Observations      26 Number of Distinct Observations      25

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
Recommendations are based upon data size, data distribution, and skewness.

mmendations are based upon the results of the simulation studies summarized in Singh, Maichle, and 
ations results will not cover all Real World data sets; for additional insight the user may want to cons

95% Adjusted Gamma KM-UCL      0.085

Suggested UCL to Use
95% KM (t) UCL      0.076 95% GROS Adjusted Gamma UCL      0.068

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics
Detected Data appear Gamma Distributed at 5% Significance Level

SD in Original Scale      0.067 SD in Log Scale       0.78
   95% t UCL (Assumes normality)      0.071    95% H-Stat UCL      0.061

DL/2 Statistics
DL/2 Normal DL/2 Log-Transformed
Mean in Original Scale      0.049 Mean in Log Scale     -3.438

KM SD (logged)       0.68    95% Critical H Value (KM-Log)       2.13
KM Standard Error of Mean (logged)       0.15

CLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distribute
KM Mean (logged)     -3.252    95% H-UCL (KM -Log)      0.065

   95% BCA Bootstrap UCL      0.090    95% Bootstrap t UCL       0.12
   95% H-UCL (Log ROS)      0.066

SD in Original Scale      0.065 SD in Log Scale       0.67
% t UCL (assumes normality of ROS data)      0.076    95% Percentile Bootstrap UCL      0.077

Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects
Mean in Original Scale      0.054 Mean in Log Scale     -3.233

Lilliefors Test Statistic       0.16 Lilliefors GOF Test
5% Lilliefors Critical Value       0.26ected Data appear Lognormal at 5% Significance L

Lognormal GOF Test on Detected Observations Only
Shapiro Wilk Test Statistic       0.94 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.85ected Data appear Lognormal at 5% Significance L

mma Approximate UCL (use when n>=50)      0.066% Gamma Adjusted UCL (use when n<50)      0.068

Adjusted Level of Significance (β)      0.039
Approximate Chi Square Value (44.69, α)      30.36 Adjusted Chi Square Value (44.69, β)      29.58

nu hat (MLE)      49.02 nu star (bias corrected)      44.69
MLE Mean (bias corrected)      0.045 MLE Sd (bias corrected)      0.048

k hat (MLE)       0.94 k star (bias corrected MLE)       0.85
Theta hat (MLE)      0.048 Theta star (bias corrected MLE)      0.052

Maximum       0.32 Median      0.011
SD      0.069 CV       1.54

ma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM e
Minimum      0.01 Mean      0.045

For such situations, GROS method tends to yield inflated values of UCLs and BTVs
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Normal GOF Test on Detects Only

Mean of Logged Detects     -3.356 SD of Logged Detects       0.82

Median Detects      0.030 CV Detects       0.88
Skewness Detects       1.67 Kurtosis Detects       2.65

Variance Detects     0.001 Percent Non-Detects      73.08
Mean Detects      0.047 SD Detects      0.041

Minimum Detect      0.011 Minimum Non-Detect      0.037
Maximum Detect       0.13 Maximum Non-Detect      0.047

Number of Detects       7 Number of Non-Detects      19
Number of Distinct Detects       7 Number of Distinct Non-Detects      17

Indeno(1,2,3-cd)pyrene

General Statistics
Total Number of Observations      26 Number of Distinct Observations      24

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
Recommendations are based upon data size, data distribution, and skewness.

mmendations are based upon the results of the simulation studies summarized in Singh, Maichle, and 
ations results will not cover all Real World data sets; for additional insight the user may want to cons

Suggested UCL to Use
95% KM (t) UCL       0.94 95% KM (Percentile Bootstrap) UCL       0.94

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics
Detected Data appear Approximate Normal Distributed at 5% Significance Level

SD in Original Scale       0.38 SD in Log Scale       0.44
   95% t UCL (Assumes normality)       0.92    95% H-Stat UCL       0.94

DL/2 Statistics
DL/2 Normal DL/2 Log-Transformed
Mean in Original Scale       0.79 Mean in Log Scale     -0.329

KM SD (logged)       0.45    95% Critical H Value (KM-Log)       1.93
KM Standard Error of Mean (logged)      0.098

CLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distribute
KM Mean (logged)     -0.323    95% H-UCL (KM -Log)       0.95

   95% BCA Bootstrap UCL       0.95    95% Bootstrap t UCL       0.95
   95% H-UCL (Log ROS)       0.95

SD in Original Scale       0.37 SD in Log Scale       0.44
% t UCL (assumes normality of ROS data)       0.92    95% Percentile Bootstrap UCL       0.92

Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects
Mean in Original Scale       0.80 Mean in Log Scale     -0.317

Lilliefors Test Statistic       0.14 Lilliefors GOF Test
5% Lilliefors Critical Value       0.19ected Data appear Lognormal at 5% Significance L

Lognormal GOF Test on Detected Observations Only
Shapiro Wilk Test Statistic       0.95 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.90ected Data appear Lognormal at 5% Significance L

mma Approximate UCL (use when n>=50)       0.94% Gamma Adjusted UCL (use when n<50)       0.94

Adjusted Level of Significance (β)      0.039
pproximate Chi Square Value (248.35, α)    212.9 Adjusted Chi Square Value (248.35, β)    210.7

nu hat (MLE)    279.2 nu star (bias corrected)    248.3
MLE Mean (bias corrected)       0.80 MLE Sd (bias corrected)       0.36

k hat (MLE)       5.37 k star (bias corrected MLE)       4.77
Theta hat (MLE)       0.15 Theta star (bias corrected MLE)       0.16

Maximum       1.8 Median       0.66
SD       0.37 CV       0.47

ma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM e
Minimum       0.35 Mean       0.80

Gamma ROS Statistics using Imputed  Non-Detects
GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1
For such situations, GROS method tends to yield inflated values of UCLs and BTVs

pproximate Chi Square Value (229.37, α)    195.3 Adjusted Chi Square Value (229.37, β)    193.2
 Approximate KM-UCL (use when n>=50)       0.94mma Adjusted KM-UCL (use when n<50)       0.95

Gamma Kaplan-Meier (KM) Statistics
k hat (KM)       4.41 nu hat (KM)    229.4

MLE Mean (bias corrected)       0.84 MLE Sd (bias corrected)       0.41

Theta hat (MLE)       0.18 Theta star (bias corrected MLE)       0.20
nu hat (MLE)    195 nu star (bias corrected)    168.5

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only
k hat (MLE)       4.64 k star (bias corrected MLE)       4.01

K-S Test Statistic       0.17 Kolmogrov-Smirnoff GOF
5% K-S Critical Value       0.19d data appear Gamma Distributed at 5% Significan
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tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
Recommendations are based upon data size, data distribution, and skewness.

mmendations are based upon the results of the simulation studies summarized in Singh, Maichle, and 

Suggested UCL to Use
95% KM (t) UCL      0.039 95% KM (Percentile Bootstrap) UCL      0.039

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics
Detected Data appear Normal Distributed at 5% Significance Level

SD in Original Scale      0.023 SD in Log Scale       0.47
   95% t UCL (Assumes normality)      0.035    95% H-Stat UCL      0.031

DL/2 Statistics
DL/2 Normal DL/2 Log-Transformed
Mean in Original Scale      0.027 Mean in Log Scale     -3.743

KM SD (logged)       0.57    95% Critical H Value (KM-Log)       2.02
KM Standard Error of Mean (logged)       0.20

CLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distribute
KM Mean (logged)     -3.735    95% H-UCL (KM -Log)      0.035

   95% BCA Bootstrap UCL      0.040    95% Bootstrap t UCL      0.057
   95% H-UCL (Log ROS)      0.032

SD in Original Scale      0.023 SD in Log Scale       0.48
% t UCL (assumes normality of ROS data)      0.035    95% Percentile Bootstrap UCL      0.036

Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects
Mean in Original Scale      0.027 Mean in Log Scale     -3.737

Lilliefors Test Statistic       0.14 Lilliefors GOF Test
5% Lilliefors Critical Value       0.33ected Data appear Lognormal at 5% Significance L

Lognormal GOF Test on Detected Observations Only
Shapiro Wilk Test Statistic       0.97 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.80ected Data appear Lognormal at 5% Significance L

mma Approximate UCL (use when n>=50)      0.033% Gamma Adjusted UCL (use when n<50)      0.033

Adjusted Level of Significance (β)      0.039
pproximate Chi Square Value (133.70, α)    108 Adjusted Chi Square Value (133.70, β)    106.5

nu hat (MLE)    149.6 nu star (bias corrected)    133.7
MLE Mean (bias corrected)      0.026 MLE Sd (bias corrected)      0.016

k hat (MLE)       2.87 k star (bias corrected MLE)       2.57
Theta hat (MLE)     0.009 Theta star (bias corrected MLE)      0.010

Maximum       0.13 Median      0.019
SD      0.024 CV       0.91

ma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM e
Minimum      0.01 Mean      0.026

Gamma ROS Statistics using Imputed  Non-Detects
GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1
For such situations, GROS method tends to yield inflated values of UCLs and BTVs

Approximate Chi Square Value (76.67, α)      57.5 Adjusted Chi Square Value (76.67, β)      56.4
 Approximate KM-UCL (use when n>=50)      0.038mma Adjusted KM-UCL (use when n<50)      0.039

Gamma Kaplan-Meier (KM) Statistics
k hat (KM)       1.47 nu hat (KM)      76.67

MLE Mean (bias corrected)      0.047 MLE Sd (bias corrected)      0.044

Theta hat (MLE)      0.025 Theta star (bias corrected MLE)      0.041
nu hat (MLE)      25.52 nu star (bias corrected)      15.92

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only
k hat (MLE)       1.82 k star (bias corrected MLE)       1.13

K-S Test Statistic       0.19 Kolmogrov-Smirnoff GOF
5% K-S Critical Value       0.31d data appear Gamma Distributed at 5% Significan

Gamma GOF Tests on Detected Observations Only
A-D Test Statistic       0.28 Anderson-Darling GOF Test

5% A-D Critical Value       0.71d data appear Gamma Distributed at 5% Significan

97.5% KM Chebyshev UCL      0.066 99% KM Chebyshev UCL      0.089

   95% KM (z) UCL      0.039    95% KM Bootstrap t UCL      0.043
90% KM Chebyshev UCL      0.047 95% KM Chebyshev UCL      0.055

SD      0.023    95% KM (BCA) UCL      0.040
95% KM (t) UCL      0.039 95% KM (Percentile Bootstrap) UCL      0.039

Detected Data appear Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs
Mean      0.029 Standard Error of Mean     0.006

Lilliefors Test Statistic       0.28 Lilliefors GOF Test
5% Lilliefors Critical Value       0.33etected Data appear Normal at 5% Significance Le

Shapiro Wilk Test Statistic       0.81 Shapiro Wilk GOF Test
5% Shapiro Wilk Critical Value       0.80etected Data appear Normal at 5% Significance Le
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Total Number of Observations      26 Number of Distinct Observations      26

Manganese

General Statistics

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
mmendations are based upon the results of the simulation studies summarized in Singh, Singh, and 

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.
For additional insight the user may want to consult a statistician.

Suggested UCL to Use
95% Student's-t UCL      21.03 or 95% Modified-t UCL      21.2

   90% Chebyshev(Mean, Sd) UCL      23.65    95% Chebyshev(Mean, Sd) UCL      26.41
 97.5% Chebyshev(Mean, Sd) UCL      30.24    99% Chebyshev(Mean, Sd) UCL      37.75

   95% Hall's Bootstrap UCL      39.93    95% Percentile Bootstrap UCL      20.94
   95% BCA Bootstrap UCL      21.75

   95% CLT UCL      20.91    95% Jackknife UCL      21.03
   95% Standard Bootstrap UCL      20.82    95% Bootstrap-t UCL      24.28

Nonparametric Distribution Free UCL Statistics
Data do not follow a Discernible Distribution (0.05)

Nonparametric Distribution Free UCLs

   95% Chebyshev (MVUE) UCL      23.96  97.5% Chebyshev (MVUE) UCL      26.86
   99% Chebyshev (MVUE) UCL      32.56

Assuming Lognormal Distribution
   95% H-UCL      20.51    90% Chebyshev (MVUE) UCL      21.87

Maximum of Logged Data       3.93 SD of logged Data       0.44

Lognormal Statistics
Minimum of Logged Data       2.03 Mean of logged Data       2.75

5% Lilliefors Critical Value       0.17 Data Not Lognormal at 5% Significance Level
Data Not Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.92 Data Not Lognormal at 5% Significance Level
Lilliefors Test Statistic       0.17 Lilliefors Lognormal GOF Test

Lognormal GOF Test
Shapiro Wilk Test Statistic       0.89 Shapiro Wilk Lognormal GOF Test

Assuming Gamma Distribution
oximate Gamma UCL (use when n>=50))      20.73% Adjusted Gamma UCL (use when n<50)      20.96

Adjusted Level of Significance      0.039 Adjusted Chi Square Value    182

MLE Mean (bias corrected)      17.57 MLE Sd (bias corrected)       8.59
Approximate Chi Square Value (0.05)    184

Theta hat (MLE)       3.74 Theta star (bias corrected MLE)       4.20
nu hat (MLE)    243.9 nu star (bias corrected)    217.1

Data Not Gamma Distributed at 5% Significance Level

Gamma Statistics
k hat (MLE)       4.69 k star (bias corrected MLE)       4.17

K-S Test Statistic       0.19 Kolmogrov-Smirnoff Gamma GOF Test
5% K-S Critical Value       0.17ata Not Gamma Distributed at 5% Significance Lev

Gamma GOF Test
A-D Test Statistic       1.45 Anderson-Darling Gamma GOF Test

5% A-D Critical Value       0.74ata Not Gamma Distributed at 5% Significance Lev

   95% Modified-t UCL (Johnson-1978)      21.2

Assuming Normal Distribution
   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL      21.03    95% Adjusted-CLT UCL (Chen-1995)      21.96

5% Lilliefors Critical Value       0.17 Data Not Normal at 5% Significance Level
Data Not Normal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.92 Data Not Normal at 5% Significance Level
Lilliefors Test Statistic       0.23 Lilliefors GOF Test

Normal GOF Test
Shapiro Wilk Test Statistic       0.68 Shapiro Wilk GOF Test

SD      10.35 Std. Error of Mean       2.02
Coefficient of Variation       0.58 Skewness       2.47

Minimum       7.65 Mean      17.57
Maximum      51.3 Median      13.9

Total Number of Observations      26 Number of Distinct Observations      25
Number of Missing Observations       0

Lead

General Statistics

ations results will not cover all Real World data sets; for additional insight the user may want to cons
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Normal GOF Test

SD      0.022 Std. Error of Mean     0.004
Coefficient of Variation       0.66 Skewness       1.28

Minimum     0.006 Mean      0.034
Maximum      0.089 Median      0.026

Total Number of Observations      26 Number of Distinct Observations      25
Number of Missing Observations       0

Mercury

General Statistics

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
mmendations are based upon the results of the simulation studies summarized in Singh, Singh, and 

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.
For additional insight the user may want to consult a statistician.

Suggested UCL to Use
95% Student's-t UCL    344.3

   90% Chebyshev(Mean, Sd) UCL    376.8    95% Chebyshev(Mean, Sd) UCL    410.9
 97.5% Chebyshev(Mean, Sd) UCL    458.3    99% Chebyshev(Mean, Sd) UCL    551.4

   95% Hall's Bootstrap UCL    373.1    95% Percentile Bootstrap UCL    346.5
   95% BCA Bootstrap UCL    347.2

   95% CLT UCL    342.7    95% Jackknife UCL    344.3
   95% Standard Bootstrap UCL    343    95% Bootstrap-t UCL    354.6

Nonparametric Distribution Free UCL Statistics
Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

   95% Chebyshev (MVUE) UCL    402.8  97.5% Chebyshev (MVUE) UCL    447
   99% Chebyshev (MVUE) UCL    533.9

Assuming Lognormal Distribution
   95% H-UCL    348.7    90% Chebyshev (MVUE) UCL    370.9

Maximum of Logged Data       6.61 SD of logged Data       0.38

Lognormal Statistics
Minimum of Logged Data       4.99 Mean of logged Data       5.63

5% Lilliefors Critical Value       0.17Data appear Lognormal at 5% Significance Level
Data appear Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.92Data appear Lognormal at 5% Significance Level
Lilliefors Test Statistic      0.087 Lilliefors Lognormal GOF Test

Lognormal GOF Test
Shapiro Wilk Test Statistic       0.97 Shapiro Wilk Lognormal GOF Test

Assuming Gamma Distribution
oximate Gamma UCL (use when n>=50))    345.3% Adjusted Gamma UCL (use when n<50)    348.5

Adjusted Level of Significance      0.039 Adjusted Chi Square Value    272.8

MLE Mean (bias corrected)    301.4 MLE Sd (bias corrected)    122.4
Approximate Chi Square Value (0.05)    275.3

Theta hat (MLE)      44.14 Theta star (bias corrected MLE)      49.68
nu hat (MLE)    355.1 nu star (bias corrected)    315.4

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics
k hat (MLE)       6.82 k star (bias corrected MLE)       6.06

K-S Test Statistic      0.083 Kolmogrov-Smirnoff Gamma GOF Test
5% K-S Critical Value       0.17d data appear Gamma Distributed at 5% Significan

Gamma GOF Test
A-D Test Statistic       0.27 Anderson-Darling Gamma GOF Test

5% A-D Critical Value       0.74d data appear Gamma Distributed at 5% Significan

   95% Modified-t UCL (Johnson-1978)    345.7

Assuming Normal Distribution
   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL    344.3    95% Adjusted-CLT UCL (Chen-1995)    351.6

5% Lilliefors Critical Value       0.17 Data appear Normal at 5% Significance Level
Data appear Approximate Normal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.92 Data Not Normal at 5% Significance Level
Lilliefors Test Statistic       0.12 Lilliefors GOF Test

Normal GOF Test
Shapiro Wilk Test Statistic       0.86 Shapiro Wilk GOF Test

SD    128.1 Std. Error of Mean      25.13
Coefficient of Variation       0.42 Skewness       1.68

Minimum    148 Mean    301.4
Maximum    747 Median    285

Number of Missing Observations       0
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Assuming Normal Distribution

5% Lilliefors Critical Value       0.17 Data appear Normal at 5% Significance Level
Data appear Normal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.92 Data appear Normal at 5% Significance Level
Lilliefors Test Statistic       0.15 Lilliefors GOF Test

Normal GOF Test
Shapiro Wilk Test Statistic       0.94 Shapiro Wilk GOF Test

SD       1.42 Std. Error of Mean       0.27
Coefficient of Variation       0.32 Skewness       0.64

Minimum       2.08 Mean       4.43
Maximum       7.57 Median       3.97

Total Number of Observations      26 Number of Distinct Observations      25
Number of Missing Observations       0

Nickel

General Statistics

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
mmendations are based upon the results of the simulation studies summarized in Singh, Singh, and 

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.
For additional insight the user may want to consult a statistician.

Suggested UCL to Use
95% Adjusted Gamma UCL      0.043

   90% Chebyshev(Mean, Sd) UCL      0.047    95% Chebyshev(Mean, Sd) UCL      0.053
 97.5% Chebyshev(Mean, Sd) UCL      0.062    99% Chebyshev(Mean, Sd) UCL      0.078

   95% Hall's Bootstrap UCL      0.042    95% Percentile Bootstrap UCL      0.042
   95% BCA Bootstrap UCL      0.042

   95% CLT UCL      0.041    95% Jackknife UCL      0.041
   95% Standard Bootstrap UCL      0.041    95% Bootstrap-t UCL      0.044

Nonparametric Distribution Free UCL Statistics
Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

   95% Chebyshev (MVUE) UCL      0.055  97.5% Chebyshev (MVUE) UCL      0.064
   99% Chebyshev (MVUE) UCL      0.081

Assuming Lognormal Distribution
   95% H-UCL      0.045    90% Chebyshev (MVUE) UCL      0.048

Maximum of Logged Data     -2.41 SD of logged Data       0.66

Lognormal Statistics
Minimum of Logged Data     -4.975 Mean of logged Data     -3.582

5% Lilliefors Critical Value       0.17Data appear Lognormal at 5% Significance Level
Data appear Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.92Data appear Lognormal at 5% Significance Level
Lilliefors Test Statistic      0.097 Lilliefors Lognormal GOF Test

Lognormal GOF Test
Shapiro Wilk Test Statistic       0.97 Shapiro Wilk Lognormal GOF Test

Assuming Gamma Distribution
roximate Gamma UCL (use when n>=50)      0.042% Adjusted Gamma UCL (use when n<50)      0.043

Adjusted Level of Significance      0.039 Adjusted Chi Square Value      95.64

MLE Mean (bias corrected)      0.034 MLE Sd (bias corrected)      0.022
Approximate Chi Square Value (0.05)      97.09

Theta hat (MLE)      0.013 Theta star (bias corrected MLE)      0.014
nu hat (MLE)    135.9 nu star (bias corrected)    121.5

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics
k hat (MLE)       2.61 k star (bias corrected MLE)       2.33

K-S Test Statistic       0.14 Kolmogrov-Smirnoff Gamma GOF Test
5% K-S Critical Value       0.17d data appear Gamma Distributed at 5% Significan

Gamma GOF Test
A-D Test Statistic       0.37 Anderson-Darling Gamma GOF Test

5% A-D Critical Value       0.75d data appear Gamma Distributed at 5% Significan

   95% Modified-t UCL (Johnson-1978)      0.041

Assuming Normal Distribution
   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL      0.041    95% Adjusted-CLT UCL (Chen-1995)      0.042

5% Lilliefors Critical Value       0.17 Data Not Normal at 5% Significance Level
Data Not Normal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.92 Data Not Normal at 5% Significance Level
Lilliefors Test Statistic       0.20 Lilliefors GOF Test

Shapiro Wilk Test Statistic       0.85 Shapiro Wilk GOF Test
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   95% KM (z) UCL       1.57    95% KM Bootstrap t UCL       1.65

SD       0.65    95% KM (BCA) UCL       1.65
95% KM (t) UCL       1.58 95% KM (Percentile Bootstrap) UCL       1.60

Detected Data appear Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs
Mean       1.34 Standard Error of Mean       0.13

Lilliefors Test Statistic       0.21 Lilliefors GOF Test
5% Lilliefors Critical Value       0.29etected Data appear Normal at 5% Significance Le

Normal GOF Test on Detects Only
Shapiro Wilk Test Statistic       0.89 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.82etected Data appear Normal at 5% Significance Le

Mean of Logged Detects       0.65 SD of Logged Detects       0.35

Median Detects       1.71 CV Detects       0.38
Skewness Detects       1.20 Kurtosis Detects       1.19

Variance Detects       0.60 Percent Non-Detects      65.38
Mean Detects       2.03 SD Detects       0.77

Minimum Detect       1.18 Minimum Non-Detect       0.97
Maximum Detect       3.64 Maximum Non-Detect       1.43

Number of Detects       9 Number of Non-Detects      17
Number of Distinct Detects       9 Number of Distinct Non-Detects      14

Nitrate

General Statistics
Total Number of Observations      26 Number of Distinct Observations      22

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
mmendations are based upon the results of the simulation studies summarized in Singh, Singh, and 

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.
For additional insight the user may want to consult a statistician.

Suggested UCL to Use
95% Student's-t UCL       4.91

   90% Chebyshev(Mean, Sd) UCL       5.27    95% Chebyshev(Mean, Sd) UCL       5.65
 97.5% Chebyshev(Mean, Sd) UCL       6.17    99% Chebyshev(Mean, Sd) UCL       7.21

   95% Hall's Bootstrap UCL       4.93    95% Percentile Bootstrap UCL       4.89
   95% BCA Bootstrap UCL       4.91

   95% CLT UCL       4.89    95% Jackknife UCL       4.91
   95% Standard Bootstrap UCL       4.87    95% Bootstrap-t UCL       4.94

Nonparametric Distribution Free UCL Statistics
Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

   95% Chebyshev (MVUE) UCL       5.67  97.5% Chebyshev (MVUE) UCL       6.21
   99% Chebyshev (MVUE) UCL       7.26

Assuming Lognormal Distribution
   95% H-UCL       5.00    90% Chebyshev (MVUE) UCL       5.29

Maximum of Logged Data       2.02 SD of logged Data       0.32

Lognormal Statistics
Minimum of Logged Data       0.73 Mean of logged Data       1.44

5% Lilliefors Critical Value       0.17Data appear Lognormal at 5% Significance Level
Data appear Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.92Data appear Lognormal at 5% Significance Level
Lilliefors Test Statistic       0.10 Lilliefors Lognormal GOF Test

Lognormal GOF Test
Shapiro Wilk Test Statistic       0.97 Shapiro Wilk Lognormal GOF Test

Assuming Gamma Distribution
oximate Gamma UCL (use when n>=50))       4.95% Adjusted Gamma UCL (use when n<50)       4.98

Adjusted Level of Significance      0.039 Adjusted Chi Square Value    426.7

MLE Mean (bias corrected)       4.43 MLE Sd (bias corrected)       1.46
Approximate Chi Square Value (0.05)    429.8

Theta hat (MLE)       0.42 Theta star (bias corrected MLE)       0.48
nu hat (MLE)    540.6 nu star (bias corrected)    479.5

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics
k hat (MLE)      10.4 k star (bias corrected MLE)       9.22

K-S Test Statistic       0.12 Kolmogrov-Smirnoff Gamma GOF Test
5% K-S Critical Value       0.17d data appear Gamma Distributed at 5% Significan

Gamma GOF Test
A-D Test Statistic       0.40 Anderson-Darling Gamma GOF Test

5% A-D Critical Value       0.74d data appear Gamma Distributed at 5% Significan

   95% Modified-t UCL (Johnson-1978)       4.91

   95% Normal UCL    95% UCLs (Adjusted for Skewness)
   95% Student's-t UCL       4.91    95% Adjusted-CLT UCL (Chen-1995)       4.93
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Variance Detects     0.004 Percent Non-Detects      61.54

Minimum Detect      0.018 Minimum Non-Detect      0.037
Maximum Detect       0.22 Maximum Non-Detect      0.047

Number of Detects      10 Number of Non-Detects      16
Number of Distinct Detects      10 Number of Distinct Non-Detects      14

Phenanthrene

General Statistics
Total Number of Observations      26 Number of Distinct Observations      24

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
Recommendations are based upon data size, data distribution, and skewness.

mmendations are based upon the results of the simulation studies summarized in Singh, Maichle, and 
ations results will not cover all Real World data sets; for additional insight the user may want to cons

Suggested UCL to Use
95% KM (t) UCL       1.58 95% KM (Percentile Bootstrap) UCL       1.60

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics
Detected Data appear Normal Distributed at 5% Significance Level

SD in Original Scale       0.82 SD in Log Scale       0.60
   95% t UCL (Assumes normality)       1.37    95% H-Stat UCL       1.37

DL/2 Statistics
DL/2 Normal DL/2 Log-Transformed
Mean in Original Scale       1.09 Mean in Log Scale     -0.11

KM SD (logged)       0.37    95% Critical H Value (KM-Log)       1.86
KM Standard Error of Mean (logged)      0.078

CLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distribute
KM Mean (logged)       0.21    95% H-UCL (KM -Log)       1.52

   95% BCA Bootstrap UCL       1.40    95% Bootstrap t UCL       1.5
   95% H-UCL (Log ROS)       1.39

SD in Original Scale       0.81 SD in Log Scale       0.6
% t UCL (assumes normality of ROS data)       1.38    95% Percentile Bootstrap UCL       1.37

Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects
Mean in Original Scale       1.10 Mean in Log Scale    -0.094

Lilliefors Test Statistic       0.18 Lilliefors GOF Test
5% Lilliefors Critical Value       0.29ected Data appear Lognormal at 5% Significance L

Lognormal GOF Test on Detected Observations Only
Shapiro Wilk Test Statistic       0.96 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.82ected Data appear Lognormal at 5% Significance L

mma Approximate UCL (use when n>=50)       1.45% Gamma Adjusted UCL (use when n<50)       1.52

Adjusted Level of Significance (β)      0.039
Approximate Chi Square Value (16.55, α)       8.35 Adjusted Chi Square Value (16.55, β)       7.96

nu hat (MLE)      17.2 nu star (bias corrected)      16.55
MLE Mean (bias corrected)       0.73 MLE Sd (bias corrected)       1.30

k hat (MLE)       0.33 k star (bias corrected MLE)       0.31
Theta hat (MLE)       2.22 Theta star (bias corrected MLE)       2.31

Maximum       3.64 Median      0.033
SD       1.05 CV       1.43

ma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM e
Minimum      0.01 Mean       0.73

Gamma ROS Statistics using Imputed  Non-Detects
GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1
For such situations, GROS method tends to yield inflated values of UCLs and BTVs

pproximate Chi Square Value (216.82, α)    183.7 Adjusted Chi Square Value (216.82, β)    181.7
 Approximate KM-UCL (use when n>=50)       1.58mma Adjusted KM-UCL (use when n<50)       1.60

Gamma Kaplan-Meier (KM) Statistics
k hat (KM)       4.17 nu hat (KM)    216.8

MLE Mean (bias corrected)       2.03 MLE Sd (bias corrected)       0.83

Theta hat (MLE)       0.23 Theta star (bias corrected MLE)       0.34
nu hat (MLE)    156.7 nu star (bias corrected)    105.8

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only
k hat (MLE)       8.70 k star (bias corrected MLE)       5.87

K-S Test Statistic       0.20 Kolmogrov-Smirnoff GOF
5% K-S Critical Value       0.27d data appear Gamma Distributed at 5% Significan

Gamma GOF Tests on Detected Observations Only
A-D Test Statistic       0.28 Anderson-Darling GOF Test

5% A-D Critical Value       0.72d data appear Gamma Distributed at 5% Significan

97.5% KM Chebyshev UCL       2.20 99% KM Chebyshev UCL       2.71
90% KM Chebyshev UCL       1.75 95% KM Chebyshev UCL       1.94
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DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics
Detected Data appear Gamma Distributed at 5% Significance Level

SD in Original Scale      0.043 SD in Log Scale       0.62
   95% t UCL (Assumes normality)      0.051    95% H-Stat UCL      0.043

DL/2 Statistics
DL/2 Normal DL/2 Log-Transformed
Mean in Original Scale      0.036 Mean in Log Scale     -3.6

KM SD (logged)       0.60    95% Critical H Value (KM-Log)       2.05
KM Standard Error of Mean (logged)       0.13

CLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distribute
KM Mean (logged)     -3.55    95% H-UCL (KM -Log)      0.044

   95% BCA Bootstrap UCL      0.060    95% Bootstrap t UCL      0.080
   95% H-UCL (Log ROS)      0.045

SD in Original Scale      0.043 SD in Log Scale       0.59
% t UCL (assumes normality of ROS data)      0.052    95% Percentile Bootstrap UCL      0.053

Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects
Mean in Original Scale      0.038 Mean in Log Scale     -3.514

Lilliefors Test Statistic       0.19 Lilliefors GOF Test
5% Lilliefors Critical Value       0.28ected Data appear Lognormal at 5% Significance L

Lognormal GOF Test on Detected Observations Only
Shapiro Wilk Test Statistic       0.90 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.84ected Data appear Lognormal at 5% Significance L

mma Approximate UCL (use when n>=50)      0.045% Gamma Adjusted UCL (use when n<50)      0.046

Adjusted Level of Significance (β)      0.039
Approximate Chi Square Value (63.67, α)      46.31 Adjusted Chi Square Value (63.67, β)      45.33

nu hat (MLE)      70.47 nu star (bias corrected)      63.67
MLE Mean (bias corrected)      0.032 MLE Sd (bias corrected)      0.029

k hat (MLE)       1.35 k star (bias corrected MLE)       1.22
Theta hat (MLE)      0.024 Theta star (bias corrected MLE)      0.026

Maximum       0.22 Median      0.013
SD      0.045 CV       1.39

ma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM e
Minimum      0.01 Mean      0.032

Gamma ROS Statistics using Imputed  Non-Detects
GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1
For such situations, GROS method tends to yield inflated values of UCLs and BTVs

Approximate Chi Square Value (40.24, α)      26.7 Adjusted Chi Square Value (40.24, β)      25.97
 Approximate KM-UCL (use when n>=50)      0.056mma Adjusted KM-UCL (use when n<50)      0.058

Gamma Kaplan-Meier (KM) Statistics
k hat (KM)       0.77 nu hat (KM)      40.24

MLE Mean (bias corrected)      0.061 MLE Sd (bias corrected)      0.057

Theta hat (MLE)      0.039 Theta star (bias corrected MLE)      0.053
nu hat (MLE)      31.31 nu star (bias corrected)      23.25

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only
k hat (MLE)       1.56 k star (bias corrected MLE)       1.16

K-S Test Statistic       0.21 Kolmogrov-Smirnoff GOF
5% K-S Critical Value       0.27d data appear Gamma Distributed at 5% Significan

Gamma GOF Tests on Detected Observations Only
A-D Test Statistic       0.61 Anderson-Darling GOF Test

5% A-D Critical Value       0.73d data appear Gamma Distributed at 5% Significan

97.5% KM Chebyshev UCL      0.093 99% KM Chebyshev UCL       0.12

   95% KM (z) UCL      0.052    95% KM Bootstrap t UCL      0.075
90% KM Chebyshev UCL      0.064 95% KM Chebyshev UCL      0.076

SD      0.042    95% KM (BCA) UCL      0.053
95% KM (t) UCL      0.052 95% KM (Percentile Bootstrap) UCL      0.052

Detected Data Not Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs
Mean      0.037 Standard Error of Mean     0.008

Lilliefors Test Statistic       0.30 Lilliefors GOF Test
5% Lilliefors Critical Value       0.28Detected Data Not Normal at 5% Significance Leve

Normal GOF Test on Detects Only
Shapiro Wilk Test Statistic       0.70 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.84Detected Data Not Normal at 5% Significance Leve

Mean of Logged Detects     -3.137 SD of Logged Detects       0.82

Median Detects      0.040 CV Detects       1.04
Skewness Detects       2.28 Kurtosis Detects       5.61

Mean Detects      0.061 SD Detects      0.064



2242
2243
2244
2245
2246
2247
2248
2249
2250
2251
2252
2253
2254
2255
2256
2257
2258
2259
2260
2261
2262
2263
2264
2265
2266
2267
2268
2269
2270
2271
2272
2273
2274
2275
2276
2277
2278
2279
2280
2281
2282
2283
2284
2285
2286
2287
2288
2289
2290
2291
2292
2293
2294
2295
2296
2297
2298
2299
2300
2301
2302
2303
2304
2305
2306
2307
2308
2309
2310
2311
2312
2313
2314
2315
2316
2317
2318
2319
2320
2321
2322
2323
2324

A B C D E F G H I J K L

SD in Original Scale      0.020 SD in Log Scale       0.64
% t UCL (assumes normality of ROS data)      0.034    95% Percentile Bootstrap UCL      0.034

Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects
Mean in Original Scale      0.027 Mean in Log Scale     -3.799

Lilliefors Test Statistic       0.14 Lilliefors GOF Test
5% Lilliefors Critical Value       0.25ected Data appear Lognormal at 5% Significance L

Lognormal GOF Test on Detected Observations Only
Shapiro Wilk Test Statistic       0.94 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.85ected Data appear Lognormal at 5% Significance L

mma Approximate UCL (use when n>=50)      0.034% Gamma Adjusted UCL (use when n<50)      0.035

Adjusted Level of Significance (β)      0.039
Approximate Chi Square Value (83.68, α)      63.59 Adjusted Chi Square Value (83.68, β)      62.44

nu hat (MLE)      93.08 nu star (bias corrected)      83.68
MLE Mean (bias corrected)      0.026 MLE Sd (bias corrected)      0.020

k hat (MLE)       1.79 k star (bias corrected MLE)       1.60
Theta hat (MLE)      0.014 Theta star (bias corrected MLE)      0.016

Maximum      0.081 Median      0.01
SD      0.022 CV       0.84

ma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM e
Minimum      0.01 Mean      0.026

Gamma ROS Statistics using Imputed  Non-Detects
GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1
For such situations, GROS method tends to yield inflated values of UCLs and BTVs

Approximate Chi Square Value (38.11, α)      24.97 Adjusted Chi Square Value (38.11, β)      24.27
 Approximate KM-UCL (use when n>=50)      0.032mma Adjusted KM-UCL (use when n<50)      0.033

Gamma Kaplan-Meier (KM) Statistics
k hat (KM)       0.73 nu hat (KM)      38.11

MLE Mean (bias corrected)      0.045 MLE Sd (bias corrected)      0.020

Theta hat (MLE)     0.007 Theta star (bias corrected MLE)     0.009
nu hat (MLE)    152.5 nu star (bias corrected)    115.7

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only
k hat (MLE)       6.35 k star (bias corrected MLE)       4.82

K-S Test Statistic       0.17 Kolmogrov-Smirnoff GOF
5% K-S Critical Value       0.24d data appear Gamma Distributed at 5% Significan

Gamma GOF Tests on Detected Observations Only
A-D Test Statistic       0.37 Anderson-Darling GOF Test

5% A-D Critical Value       0.73d data appear Gamma Distributed at 5% Significan

97.5% KM Chebyshev UCL      0.053 99% KM Chebyshev UCL      0.073

   95% KM (z) UCL      0.030    95% KM Bootstrap t UCL      0.031
90% KM Chebyshev UCL      0.037 95% KM Chebyshev UCL      0.044

SD      0.025    95% KM (BCA) UCL      0.031
95% KM (t) UCL      0.030 95% KM (Percentile Bootstrap) UCL      0.030

Detected Data appear Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs
Mean      0.021 Standard Error of Mean     0.005

Lilliefors Test Statistic       0.20 Lilliefors GOF Test
5% Lilliefors Critical Value       0.25etected Data appear Normal at 5% Significance Le

Normal GOF Test on Detects Only
Shapiro Wilk Test Statistic       0.87 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.85etected Data appear Normal at 5% Significance Le

Mean of Logged Detects     -3.18 SD of Logged Detects       0.41

Median Detects      0.037 CV Detects       0.43
Skewness Detects       0.97 Kurtosis Detects       0.12

Variance Detects 3.8169E Percent Non-Detects      53.85
Mean Detects      0.045 SD Detects      0.019

Minimum Detect      0.021 Minimum Non-Detect     0.001
Maximum Detect      0.081 Maximum Non-Detect      0.027

Number of Detects      12 Number of Non-Detects      14
Number of Distinct Detects      12 Number of Distinct Non-Detects      14

Plutonium-239/240

General Statistics
Total Number of Observations      26 Number of Distinct Observations      26

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
Recommendations are based upon data size, data distribution, and skewness.

mmendations are based upon the results of the simulation studies summarized in Singh, Maichle, and 
ations results will not cover all Real World data sets; for additional insight the user may want to cons

95% Adjusted Gamma KM-UCL      0.058

Suggested UCL to Use
95% KM (t) UCL      0.052 95% GROS Adjusted Gamma UCL      0.046
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k hat (MLE)       0.82 k star (bias corrected MLE)       0.75
Theta hat (MLE)      0.060 Theta star (bias corrected MLE)      0.065

Maximum       0.34 Median      0.012
SD      0.077 CV       1.56

ma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM e
Minimum      0.01 Mean      0.049

Gamma ROS Statistics using Imputed  Non-Detects
GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1
For such situations, GROS method tends to yield inflated values of UCLs and BTVs

Approximate Chi Square Value (34.67, α)      22.2 Adjusted Chi Square Value (34.67, β)      21.54
 Approximate KM-UCL (use when n>=50)      0.092mma Adjusted KM-UCL (use when n<50)      0.094

Gamma Kaplan-Meier (KM) Statistics
k hat (KM)       0.66 nu hat (KM)      34.67

MLE Mean (bias corrected)      0.094 MLE Sd (bias corrected)      0.090

Theta hat (MLE)      0.068 Theta star (bias corrected MLE)      0.086
nu hat (MLE)      33.3 nu star (bias corrected)      26.31

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only
k hat (MLE)       1.38 k star (bias corrected MLE)       1.09

K-S Test Statistic       0.2 Kolmogrov-Smirnoff GOF
5% K-S Critical Value       0.25d data appear Gamma Distributed at 5% Significan

Gamma GOF Tests on Detected Observations Only
A-D Test Statistic       0.45 Anderson-Darling GOF Test

5% A-D Critical Value       0.74d data appear Gamma Distributed at 5% Significan

97.5% KM Chebyshev UCL       0.15 99% KM Chebyshev UCL       0.20

   95% KM (z) UCL      0.083    95% KM Bootstrap t UCL       0.10
90% KM Chebyshev UCL       0.10 95% KM Chebyshev UCL       0.12

SD      0.072    95% KM (BCA) UCL      0.084
95% KM (t) UCL      0.084 95% KM (Percentile Bootstrap) UCL      0.083

Detected Data appear Approximate Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs
Mean      0.058 Standard Error of Mean      0.015

Lilliefors Test Statistic       0.24 Lilliefors GOF Test
5% Lilliefors Critical Value       0.25etected Data appear Normal at 5% Significance Le

Normal GOF Test on Detects Only
Shapiro Wilk Test Statistic       0.76 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.85Detected Data Not Normal at 5% Significance Leve

Mean of Logged Detects     -2.758 SD of Logged Detects       0.91

Median Detects      0.050 CV Detects       1.03
Skewness Detects       1.91 Kurtosis Detects       3.58

Variance Detects     0.009 Percent Non-Detects      53.85
Mean Detects      0.094 SD Detects      0.098

Minimum Detect      0.014 Minimum Non-Detect      0.037
Maximum Detect       0.34 Maximum Non-Detect      0.047

Number of Detects      12 Number of Non-Detects      14
Number of Distinct Detects      12 Number of Distinct Non-Detects      12

Pyrene

General Statistics
Total Number of Observations      26 Number of Distinct Observations      24

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
Recommendations are based upon data size, data distribution, and skewness.

mmendations are based upon the results of the simulation studies summarized in Singh, Maichle, and 
ations results will not cover all Real World data sets; for additional insight the user may want to cons

Suggested UCL to Use
95% KM (t) UCL      0.030 95% KM (Percentile Bootstrap) UCL      0.030

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics
Detected Data appear Normal Distributed at 5% Significance Level

SD in Original Scale      0.024 SD in Log Scale       1.44
   95% t UCL (Assumes normality)      0.031    95% H-Stat UCL      0.079

DL/2 Statistics
DL/2 Normal DL/2 Log-Transformed
Mean in Original Scale      0.023 Mean in Log Scale     -4.482

KM SD (logged)       1.75    95% Critical H Value (KM-Log)       3.61
KM Standard Error of Mean (logged)       0.36

CLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distribute
KM Mean (logged)     -5.044    95% H-UCL (KM -Log)       0.10

   95% BCA Bootstrap UCL      0.035    95% Bootstrap t UCL      0.036
   95% H-UCL (Log ROS)      0.036
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Theta hat (MLE)      16.25 Theta star (bias corrected MLE)      21.98
nu hat (MLE)    111.5 nu star (bias corrected)      82.45

Detected data follow Appr. Gamma Distribution at 5% Significance Level

Gamma Statistics on Detected Data Only
k hat (MLE)       5.07 k star (bias corrected MLE)       3.74

K-S Test Statistic       0.24 Kolmogrov-Smirnoff GOF
5% K-S Critical Value       0.25d data appear Gamma Distributed at 5% Significan

Gamma GOF Tests on Detected Observations Only
A-D Test Statistic       0.96 Anderson-Darling GOF Test

5% A-D Critical Value       0.73ed Data Not Gamma Distributed at 5% Significanc

97.5% KM Chebyshev UCL    108.4 99% KM Chebyshev UCL    137.8

   95% KM (z) UCL      71.9    95% KM Bootstrap t UCL      78.99
90% KM Chebyshev UCL      82.66 95% KM Chebyshev UCL      93.44

SD      37.01    95% KM (BCA) UCL      77.31
95% KM (t) UCL      72.4 95% KM (Percentile Bootstrap) UCL      75.01

Detected Data Not Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs
Mean      58.84 Standard Error of Mean       7.93

Lilliefors Test Statistic       0.32 Lilliefors GOF Test
5% Lilliefors Critical Value       0.26Detected Data Not Normal at 5% Significance Leve

Normal GOF Test on Detects Only
Shapiro Wilk Test Statistic       0.66 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.85Detected Data Not Normal at 5% Significance Leve

Mean of Logged Detects       4.30 SD of Logged Detects       0.44

Median Detects      68 CV Detects       0.57
Skewness Detects       2.65 Kurtosis Detects       8.11

Variance Detects   2235 Percent Non-Detects      57.69
Mean Detects      82.37 SD Detects      47.27

Minimum Detect      34.6 Minimum Non-Detect      43.5
Maximum Detect    217 Maximum Non-Detect    141

Number of Detects      11 Number of Non-Detects      15
Number of Distinct Detects      11 Number of Distinct Non-Detects      15

Sodium

General Statistics
Total Number of Observations      26 Number of Distinct Observations      25

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
Recommendations are based upon data size, data distribution, and skewness.

mmendations are based upon the results of the simulation studies summarized in Singh, Maichle, and 
ations results will not cover all Real World data sets; for additional insight the user may want to cons

Suggested UCL to Use
95% KM (t) UCL      0.084 95% KM (Percentile Bootstrap) UCL      0.083

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics
Detected Data appear Approximate Normal Distributed at 5% Significance Level

SD in Original Scale      0.075 SD in Log Scale       0.83
   95% t UCL (Assumes normality)      0.08    95% H-Stat UCL      0.072

DL/2 Statistics
DL/2 Normal DL/2 Log-Transformed
Mean in Original Scale      0.054 Mean in Log Scale     -3.369

KM SD (logged)       0.77    95% Critical H Value (KM-Log)       2.24
KM Standard Error of Mean (logged)       0.19

CLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distribute
KM Mean (logged)     -3.224    95% H-UCL (KM -Log)      0.076

   95% BCA Bootstrap UCL      0.091    95% Bootstrap t UCL       0.11
   95% H-UCL (Log ROS)      0.074

SD in Original Scale      0.074 SD in Log Scale       0.78
% t UCL (assumes normality of ROS data)      0.082    95% Percentile Bootstrap UCL      0.083

Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects
Mean in Original Scale      0.057 Mean in Log Scale     -3.267

Lilliefors Test Statistic       0.14 Lilliefors GOF Test
5% Lilliefors Critical Value       0.25ected Data appear Lognormal at 5% Significance L

Lognormal GOF Test on Detected Observations Only
Shapiro Wilk Test Statistic       0.96 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.85ected Data appear Lognormal at 5% Significance L

mma Approximate UCL (use when n>=50)      0.075% Gamma Adjusted UCL (use when n<50)      0.077

Adjusted Level of Significance (β)      0.039
Approximate Chi Square Value (39.34, α)      25.97 Adjusted Chi Square Value (39.34, β)      25.26

nu hat (MLE)      42.97 nu star (bias corrected)      39.34
MLE Mean (bias corrected)      0.049 MLE Sd (bias corrected)      0.057
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Detected Data appear Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs

Lilliefors Test Statistic       0.25 Lilliefors GOF Test
5% Lilliefors Critical Value       0.33etected Data appear Normal at 5% Significance Le

Normal GOF Test on Detects Only
Shapiro Wilk Test Statistic       0.81 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.80etected Data appear Normal at 5% Significance Le

Mean of Logged Detects       0.54 SD of Logged Detects       0.60

Median Detects       1.61 CV Detects       0.67
Skewness Detects       1.85 Kurtosis Detects       4.04

Variance Detects       1.85 Percent Non-Detects      73.08
Mean Detects       2.03 SD Detects       1.36

Minimum Detect       0.68 Minimum Non-Detect       1
Maximum Detect       4.88 Maximum Non-Detect       1

Number of Detects       7 Number of Non-Detects      19
Number of Distinct Detects       7 Number of Distinct Non-Detects       1

TATB

General Statistics
Total Number of Observations      26 Number of Distinct Observations       8

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
Recommendations are based upon data size, data distribution, and skewness.

mmendations are based upon the results of the simulation studies summarized in Singh, Maichle, and 
ations results will not cover all Real World data sets; for additional insight the user may want to cons

95% Adjusted Gamma KM-UCL      74.05

Suggested UCL to Use
95% KM (t) UCL      72.4 95% GROS Adjusted Gamma UCL      64.73

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics
Detected Data appear Approximate Gamma Distributed at 5% Significance Level

SD in Original Scale      39.42 SD in Log Scale       0.54
   95% t UCL (Assumes normality)      68.13    95% H-Stat UCL      67.26

DL/2 Statistics
DL/2 Normal DL/2 Log-Transformed
Mean in Original Scale      54.92 Mean in Log Scale       3.84

KM SD (logged)       0.46    95% Critical H Value (KM-Log)       1.93
KM Standard Error of Mean (logged)       0.10

CLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distribute
KM Mean (logged)       3.95    95% H-UCL (KM -Log)      68.94

   95% BCA Bootstrap UCL      74.83    95% Bootstrap t UCL      81.06
   95% H-UCL (Log ROS)      67.01

SD in Original Scale      37.06 SD in Log Scale       0.43
% t UCL (assumes normality of ROS data)      70.16    95% Percentile Bootstrap UCL      70.21

Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects
Mean in Original Scale      57.75 Mean in Log Scale       3.94

Lilliefors Test Statistic       0.21 Lilliefors GOF Test
5% Lilliefors Critical Value       0.26ected Data appear Lognormal at 5% Significance L

Lognormal GOF Test on Detected Observations Only
Shapiro Wilk Test Statistic       0.86 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.85ected Data appear Lognormal at 5% Significance L

mma Approximate UCL (use when n>=50)      63.67% Gamma Adjusted UCL (use when n<50)      64.73

Adjusted Level of Significance (β)      0.039
pproximate Chi Square Value (100.90, α)      78.73 Adjusted Chi Square Value (100.90, β)      77.44

nu hat (MLE)    112.6 nu star (bias corrected)    100.9
MLE Mean (bias corrected)      49.68 MLE Sd (bias corrected)      35.66

k hat (MLE)       2.16 k star (bias corrected MLE)       1.94
Theta hat (MLE)      22.95 Theta star (bias corrected MLE)      25.6

Maximum    217 Median      35.57
SD      41.97 CV       0.84

ma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM e
Minimum      15.88 Mean      49.68

Gamma ROS Statistics using Imputed  Non-Detects
GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1
For such situations, GROS method tends to yield inflated values of UCLs and BTVs

pproximate Chi Square Value (131.44, α)    106 Adjusted Chi Square Value (131.44, β)    104.4
 Approximate KM-UCL (use when n>=50)      73 mma Adjusted KM-UCL (use when n<50)      74.05

Gamma Kaplan-Meier (KM) Statistics
k hat (KM)       2.52 nu hat (KM)    131.4

MLE Mean (bias corrected)      82.37 MLE Sd (bias corrected)      42.55
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Total Number of Observations      26 Number of Distinct Observations      25

Zinc

General Statistics

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
Recommendations are based upon data size, data distribution, and skewness.

mmendations are based upon the results of the simulation studies summarized in Singh, Maichle, and 
ations results will not cover all Real World data sets; for additional insight the user may want to cons

Suggested UCL to Use
95% KM (t) UCL       1.36 95% KM (Percentile Bootstrap) UCL       1.49

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics
Detected Data appear Normal Distributed at 5% Significance Level

SD in Original Scale       0.96 SD in Log Scale       0.63
   95% t UCL (Assumes normality)       1.23    95% H-Stat UCL       1.11

DL/2 Statistics
DL/2 Normal DL/2 Log-Transformed
Mean in Original Scale       0.91 Mean in Log Scale     -0.359

KM SD (logged)       0.50    95% Critical H Value (KM-Log)       1.96
KM Standard Error of Mean (logged)       0.10

CLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distribute
KM Mean (logged)     -0.133    95% H-UCL (KM -Log)       1.21

   95% BCA Bootstrap UCL       1.46    95% Bootstrap t UCL       1.58
   95% H-UCL (Log ROS)       1.39

SD in Original Scale       0.96 SD in Log Scale       0.77
% t UCL (assumes normality of ROS data)       1.31    95% Percentile Bootstrap UCL       1.32

Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects
Mean in Original Scale       0.99 Mean in Log Scale     -0.319

Lilliefors Test Statistic       0.18 Lilliefors GOF Test
5% Lilliefors Critical Value       0.33ected Data appear Lognormal at 5% Significance L

Lognormal GOF Test on Detected Observations Only
Shapiro Wilk Test Statistic       0.96 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.80ected Data appear Lognormal at 5% Significance L

mma Approximate UCL (use when n>=50)       1.38% Gamma Adjusted UCL (use when n<50)       1.44

Adjusted Level of Significance (β)      0.039
Approximate Chi Square Value (19.57, α)      10.54 Adjusted Chi Square Value (19.57, β)      10.1

nu hat (MLE)      20.62 nu star (bias corrected)      19.57
MLE Mean (bias corrected)       0.74 MLE Sd (bias corrected)       1.21

k hat (MLE)       0.39 k star (bias corrected MLE)       0.37
Theta hat (MLE)       1.88 Theta star (bias corrected MLE)       1.98

Maximum       4.88 Median       0.33
SD       1.08 CV       1.45

ma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM e
Minimum      0.01 Mean       0.74

Gamma ROS Statistics using Imputed  Non-Detects
GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1
For such situations, GROS method tends to yield inflated values of UCLs and BTVs

Approximate Chi Square Value (72.25, α)      53.68 Adjusted Chi Square Value (72.25, β)      52.62
 Approximate KM-UCL (use when n>=50)       1.40mma Adjusted KM-UCL (use when n<50)       1.43

Gamma Kaplan-Meier (KM) Statistics
k hat (KM)       1.38 nu hat (KM)      72.25

MLE Mean (bias corrected)       2.03 MLE Sd (bias corrected)       1.45

Theta hat (MLE)       0.62 Theta star (bias corrected MLE)       1.04
nu hat (MLE)      45.47 nu star (bias corrected)      27.32

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only
k hat (MLE)       3.24 k star (bias corrected MLE)       1.95

K-S Test Statistic       0.17 Kolmogrov-Smirnoff GOF
5% K-S Critical Value       0.31d data appear Gamma Distributed at 5% Significan

Gamma GOF Tests on Detected Observations Only
A-D Test Statistic       0.34 Anderson-Darling GOF Test

5% A-D Critical Value       0.71d data appear Gamma Distributed at 5% Significan

97.5% KM Chebyshev UCL       2.21 99% KM Chebyshev UCL       2.91

   95% KM (z) UCL       1.35    95% KM Bootstrap t UCL       1.54
90% KM Chebyshev UCL       1.60 95% KM Chebyshev UCL       1.86

SD       0.88    95% KM (BCA) UCL       1.63
95% KM (t) UCL       1.36 95% KM (Percentile Bootstrap) UCL       1.49

Mean       1.04 Standard Error of Mean       0.18
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tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
mmendations are based upon the results of the simulation studies summarized in Singh, Singh, and 

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.
For additional insight the user may want to consult a statistician.

Suggested UCL to Use
95% Student's-t UCL      38.01 or 95% Modified-t UCL      38.31

   90% Chebyshev(Mean, Sd) UCL      43.11    95% Chebyshev(Mean, Sd) UCL      48.47
 97.5% Chebyshev(Mean, Sd) UCL      55.91    99% Chebyshev(Mean, Sd) UCL      70.53

   95% Hall's Bootstrap UCL      41.79    95% Percentile Bootstrap UCL      38.37
   95% BCA Bootstrap UCL      40.18

   95% CLT UCL      37.76    95% Jackknife UCL      38.01
   95% Standard Bootstrap UCL      37.64    95% Bootstrap-t UCL      42.86

Nonparametric Distribution Free UCL Statistics
Data do not follow a Discernible Distribution (0.05)

Nonparametric Distribution Free UCLs

   95% Chebyshev (MVUE) UCL      43.46  97.5% Chebyshev (MVUE) UCL      49.04
   99% Chebyshev (MVUE) UCL      60

Assuming Lognormal Distribution
   95% H-UCL      36.95    90% Chebyshev (MVUE) UCL      39.44

Maximum of Logged Data       4.58 SD of logged Data       0.47

Lognormal Statistics
Minimum of Logged Data       2.62 Mean of logged Data       3.31

5% Lilliefors Critical Value       0.17 Data Not Lognormal at 5% Significance Level
Data Not Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.92 Data Not Lognormal at 5% Significance Level
Lilliefors Test Statistic       0.21 Lilliefors Lognormal GOF Test

Lognormal GOF Test
Shapiro Wilk Test Statistic       0.86 Shapiro Wilk Lognormal GOF Test

Assuming Gamma Distribution
oximate Gamma UCL (use when n>=50))      37.46% Adjusted Gamma UCL (use when n<50)      37.91

Adjusted Level of Significance      0.039 Adjusted Chi Square Value    151.7

MLE Mean (bias corrected)      31.27 MLE Sd (bias corrected)      16.63
Approximate Chi Square Value (0.05)    153.5

Theta hat (MLE)       7.87 Theta star (bias corrected MLE)       8.84
nu hat (MLE)    206.4 nu star (bias corrected)    183.9

Data Not Gamma Distributed at 5% Significance Level

Gamma Statistics
k hat (MLE)       3.96 k star (bias corrected MLE)       3.53

K-S Test Statistic       0.25 Kolmogrov-Smirnoff Gamma GOF Test
5% K-S Critical Value       0.17ata Not Gamma Distributed at 5% Significance Lev

Gamma GOF Test
A-D Test Statistic       2.01 Anderson-Darling Gamma GOF Test

5% A-D Critical Value       0.74ata Not Gamma Distributed at 5% Significance Lev

   95% Modified-t UCL (Johnson-1978)      38.31

Assuming Normal Distribution
   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL      38.01    95% Adjusted-CLT UCL (Chen-1995)      39.65

5% Lilliefors Critical Value       0.17 Data Not Normal at 5% Significance Level
Data Not Normal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.92 Data Not Normal at 5% Significance Level
Lilliefors Test Statistic       0.31 Lilliefors GOF Test

Normal GOF Test
Shapiro Wilk Test Statistic       0.68 Shapiro Wilk GOF Test

SD      20.12 Std. Error of Mean       3.94
Coefficient of Variation       0.64 Skewness       2.27

Minimum      13.8 Mean      31.27
Maximum      97.7 Median      24.8

Number of Missing Observations       0
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ected Data appear Lognormal at 5% Significance L

     0.040

Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects
Mean in Original Scale      0.026 Mean in Log Scale     -3.9

SD in Original Scale      0.041 SD in Log Scale       0.52
% t UCL (assumes normality of ROS data)      0.039

nu star (bias corrected)      72.15
MLE Mean (bias corrected)      0.020 MLE Sd (bias corrected)      0.019

Adjusted Level of Significance (β)      0.041

mma Approximate UCL (use when n>=50)      0.027% Gamma Adjusted UCL (use when n<50)      0.028

   95% Percentile Bootstrap UCL

Lognormal GOF Test on Detected Observations Only
Shapiro Wilk Test Statistic       0.85 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.76ected Data appear Lognormal at 5% Significance L
Lilliefors Test Statistic       0.31 Lilliefors GOF Test

5% Lilliefors Critical Value       0.39

Approximate Chi Square Value (72.15, α)      53.59 Adjusted Chi Square Value (72.15, β)      52.73

ma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM e
Minimum      0.01 Mean      0.020

Gamma ROS Statistics using Imputed  Non-Detects
GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1
For such situations, GROS method tends to yield inflated values of UCLs and BTVs

Maximum       0.25 Median      0.01
SD      0.042 CV       2.08

k hat (MLE)       1.22 k star (bias corrected MLE)       1.12
Theta hat (MLE)      0.016 Theta star (bias corrected MLE)      0.018

nu hat (MLE)      78.14

Gamma Kaplan-Meier (KM) Statistics
k hat (KM)       0.47 nu hat (KM)      30.38

MLE Mean (bias corrected)      0.072 MLE Sd (bias corrected)      0.099

Approximate Chi Square Value (30.38, α)      18.79 Adjusted Chi Square Value (30.38, β)      18.3
 Approximate KM-UCL (use when n>=50)      0.045mma Adjusted KM-UCL (use when n<50)      0.046

      0.11

K-S Test Statistic       0.38 Kolmogrov-Smirnoff GOF
5% K-S Critical Value       0.36ed Data Not Gamma Distributed at 5% Significanc

Detected data follow Appr. Gamma Distribution at 5% Significance Level

Gamma Statistics on Detected Data Only
k hat (MLE)       0.97 k star (bias corrected MLE)       0.52

Theta hat (MLE)      0.073 Theta star (bias corrected MLE)       0.13

Gamma GOF Tests on Detected Observations Only
A-D Test Statistic       0.67 Anderson-Darling GOF Test

   95% KM (z) UCL      0.042
95% KM (t) UCL      0.042 95% KM (Percentile Bootstrap) UCL      0.049

Detected Data Not Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs
Mean      0.028 Standard Error of Mean

nu hat (MLE)       9.75 nu star (bias corrected)       5.23

   95% KM Bootstrap t UCL      0.059
90% KM Chebyshev UCL      0.053 95% KM Chebyshev UCL      0.065

5% A-D Critical Value       0.69d data appear Gamma Distributed at 5% Significan

97.5% KM Chebyshev UCL      0.081 99% KM Chebyshev UCL

SD      0.040    95% KM (BCA) UCL      0.051
    0.008

Lilliefors Test Statistic       0.43

Mean of Logged Detects     -3.225 SD of Logged Detects       1.11

Median Detects      0.037 CV Detects       1.39
Skewness Detects

Normal GOF Test on Detects Only
Shapiro Wilk Test Statistic       0.64 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.76Detected Data Not Normal at 5% Significance Leve
Lilliefors GOF Test

5% Lilliefors Critical Value       0.39Detected Data Not Normal at 5% Significance Leve

Number of Distinct Non-Detects      25
Minimum Detect      0.014 Minimum Non-Detect      0.035

Maximum Detect       0.25 Maximum Non-Detect      0.047
Variance Detects      0.010 Percent Non-Detects      84.38

      2.17 Kurtosis Detects       4.78

Mean Detects      0.072 SD Detects       0.10

UCL Statistics for Data Sets with Non-Detects

User Selected Options
e/Time of Computation   2/2/2015 10:14:30 AM

From File   13-001_0-5.xls
Full Precision   OFF

Confidence Coefficient   95%

General Statistics
Total Number of Observations      32 Number of Distinct Observations      29

 f Bootstrap Operations   2000

Acenaphthene

Number of Detects       5 Number of Non-Detects      27
Number of Distinct Detects       5
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   99% Chebyshev (MVUE) UCL  11638

Assuming Lognormal Distribution
   95% H-UCL   7423    90% Chebyshev (MVUE) UCL   7922

Lilliefors Lognormal GOF Test

   95% Chebyshev (MVUE) UCL   8649  97.5% Chebyshev (MVUE) UCL   9657

5% Lilliefors Critical Value       0.15Data appear Lognormal at 5% Significance Level
Data appear Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.93Data appear Lognormal at 5% Significance Level
Lilliefors Test Statistic       0.12

Maximum of Logged Data       9.62 SD of logged Data       0.46

Lognormal Statistics
Minimum of Logged Data       7.38 Mean of logged Data       8.64

MLE Mean (bias corrected)   6269 MLE Sd (bias corrected)   2818
Approximate Chi Square Value (0.05)    276.5

% Adjusted Gamma UCL (use when n<50)   7234

Adjusted Level of Significance      0.041 Adjusted Chi Square Value    274.5

      0.74d data appear Gamma Distributed at 5% Significan
K-S Test Statistic      0.090 Kolmogrov-Smirnoff Gamma GOF Test

Detected data appear Gamma Distributed at 5% Significance Level

Lognormal GOF Test
Shapiro Wilk Test Statistic       0.96 Shapiro Wilk Lognormal GOF Test

Assuming Gamma Distribution
oximate Gamma UCL (use when n>=50))   7181

nu hat (MLE)    348.1 nu star (bias corrected)    316.8

Gamma Statistics
k hat (MLE)       5.43 k star (bias corrected MLE)       4.94

Assuming Normal Distribution
   95% Normal UCL    95% UCLs (Adjusted for Skewness)

Lilliefors Test Statistic       0.11 Lilliefors GOF Test
5% Lilliefors Critical Value

  2730 Std. Error of Mean    482.7

   95% Modified-t UCL (Johnson-1978)   7103

Theta hat (MLE)   1153 Theta star (bias corrected MLE)   1267

5% K-S Critical Value       0.15d data appear Gamma Distributed at 5% Significan

Gamma GOF Test
A-D Test Statistic       0.24 Anderson-Darling Gamma GOF Test

   95% Student's-t UCL   7087    95% Adjusted-CLT UCL (Chen-1995)   7163

5% A-D Critical Value

Maximum  15100 Median   5715
SD

      0.15 Data appear Normal at 5% Significance Level

Normal GOF Test
Shapiro Wilk Test Statistic       0.94 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.93 Data appear Normal at 5% Significance Level

  6269

Data appear Normal at 5% Significance Level

Aluminum

General Statistics
Total Number of Observations      32 Number of Distinct Observations      32

Number of Missing Observations       0
Minimum   1610 Mean

Coefficient of Variation       0.43 Skewness       1.09

Suggested UCL to Use
95% KM (t) UCL      0.042 95% GROS Adjusted Gamma UCL      0.028

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics
Detected Data appear Approximate Gamma Distributed at 5% Significance Level

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
Recommendations are based upon data size, data distribution, and skewness.

mmendations are based upon the results of the simulation studies summarized in Singh, Maichle, and 
ations results will not cover all Real World data sets; for additional insight the user may want to cons

95% Adjusted Gamma KM-UCL      0.046

      1.97
KM Standard Error of Mean (logged)       0.16

DL/2 Statistics
DL/2 Normal DL/2 Log-Transformed

SD in Original Scale      0.040 SD in Log Scale       0.47
   95% t UCL (Assumes normality)      0.040    95% H-Stat UCL      0.029

Mean in Original Scale      0.028 Mean in Log Scale     -3.799

   95% H-UCL (Log ROS)      0.027

CLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distribute
KM Mean (logged)     -3.85    95% H-UCL (KM -Log)      0.030

KM SD (logged)       0.55    95% Critical H Value (KM-Log)

   95% BCA Bootstrap UCL      0.050    95% Bootstrap t UCL       0.11
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Theta star (bias corrected MLE)     0.001
nu hat (MLE)    867.2 nu star (bias corrected)    787.2

MLE Mean (bias corrected)      0.014 MLE Sd (bias corrected)     0.004
Adjusted Level of Significance (β)      0.041

mma Approximate UCL (use when n>=50)      0.015% Gamma Adjusted UCL (use when n<50)      0.015

 Approximate KM-UCL (use when n>=50)      0.016mma Adjusted KM-UCL (use when n<50)      0.016

pproximate Chi Square Value (787.25, α)    723.1 Adjusted Chi Square Value (787.25, β)    719.9

ma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM e
Minimum     0.009 Mean      0.014

Gamma ROS Statistics using Imputed  Non-Detects
GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1
For such situations, GROS method tends to yield inflated values of UCLs and BTVs

Maximum      0.042 Median      0.013
SD     0.005 CV       0.38

k hat (MLE)      13.55 k star (bias corrected MLE)      12.3
Theta hat (MLE)     0.001

    0.005 Theta star (bias corrected MLE)      0.012

Gamma Kaplan-Meier (KM) Statistics
k hat (KM)       4.86 nu hat (KM)    311.3

MLE Mean (bias corrected)      0.019 MLE Sd (bias corrected)      0.015

pproximate Chi Square Value (311.34, α)    271.5 Adjusted Chi Square Value (311.34, β)    269.5

nu hat (MLE)      33.6 nu star (bias corrected)      14.77

   95% KM Bootstrap t UCL      0.018
90% KM Chebyshev UCL      0.020 95% KM Chebyshev UCL      0.023

5% A-D Critical Value       0.68d data appear Gamma Distributed at 5% Significan

97.5% KM Chebyshev UCL      0.027 99% KM Chebyshev UCL      0.035

K-S Test Statistic       0.27 Kolmogrov-Smirnoff GOF
5% K-S Critical Value       0.35d data appear Gamma Distributed at 5% Significan

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only
k hat (MLE)       3.36 k star (bias corrected MLE)       1.47

Theta hat (MLE)

Shapiro Wilk GOF Test
5% Shapiro Wilk Critical Value       0.76Detected Data Not Normal at 5% Significance Leve

Lilliefors GOF Test
5% Lilliefors Critical Value       0.39etected Data appear Normal at 5% Significance Le

Gamma GOF Tests on Detected Observations Only
A-D Test Statistic       0.50 Anderson-Darling GOF Test

   95% KM (z) UCL      0.017
95% KM (t) UCL      0.017 95% KM (Percentile Bootstrap) UCL      0.018

Detected Data appear Approximate Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs
Mean      0.014 Standard Error of Mean

Maximum Detect      0.042 Maximum Non-Detect      0.047
Variance Detects 1.8276E Percent Non-Detects      84.38

      1.96 Kurtosis Detects       3.99

SD     0.006    95% KM (BCA) UCL      0.017
    0.002

Lilliefors Test Statistic       0.33

Mean of Logged Detects     -4.118 SD of Logged Detects       0.58

Median Detects      0.013 CV Detects       0.71
Skewness Detects

Normal GOF Test on Detects Only
Shapiro Wilk Test Statistic       0.75

Anthracene

General Statistics
Total Number of Observations      32 Number of Distinct Observations      30

Number of Detects       5 Number of Non-Detects      27
Number of Distinct Detects       5 Number of Distinct Non-Detects      25

    0.009 Minimum Non-Detect      0.035

   95% Standard Bootstrap UCL   7052    95% Bootstrap-t UCL   7262
   95% Hall's Bootstrap UCL   7314    95% Percentile Bootstrap UCL   7051
   95% BCA Bootstrap UCL   7147

   90% Chebyshev(Mean, Sd) UCL   7717    95% Chebyshev(Mean, Sd) UCL   8373

Mean Detects      0.019 SD Detects      0.013

Minimum Detect

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
mmendations are based upon the results of the simulation studies summarized in Singh, Singh, and 

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.
For additional insight the user may want to consult a statistician.

Suggested UCL to Use
95% Student's-t UCL   7087

 97.5% Chebyshev(Mean, Sd) UCL   9283    99% Chebyshev(Mean, Sd) UCL  11071

Nonparametric Distribution Free UCL Statistics
Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs
   95% CLT UCL   7063    95% Jackknife UCL   7087
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Lognormal GOF Test
Shapiro Wilk Test Statistic       0.96 Shapiro Wilk Lognormal GOF Test

5% Shapiro Wilk Critical Value       0.93Data appear Lognormal at 5% Significance Level
Lilliefors Test Statistic       0.14 Lilliefors Lognormal GOF Test

5% Lilliefors Critical Value       0.15Data appear Lognormal at 5% Significance Level

Assuming Gamma Distribution
roximate Gamma UCL (use when n>=50)       2.35% Adjusted Gamma UCL (use when n<50)       2.37

Adjusted Level of Significance      0.041

nu hat (MLE)    441.9 nu star (bias corrected)    401.8

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics
k hat (MLE)       6.90 k star (bias corrected MLE)

Gamma GOF Test
A-D Test Statistic       0.45 Anderson-Darling Gamma GOF Test

5% A-D Critical Value       0.74d data appear Gamma Distributed at 5% Significan

Adjusted Chi Square Value    354

MLE Mean (bias corrected)       2.09 MLE Sd (bias corrected)       0.83
Approximate Chi Square Value (0.05)    356.3

5% K-S Critical Value       0.15d data appear Gamma Distributed at 5% Significan

Coefficient of Variation       0.40 Skewness       1.47

Data Not Normal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.93 Data Not Normal at 5% Significance Level
Lilliefors Test Statistic       0.16 Lilliefors GOF Test

   95% Adjusted-CLT UCL (Chen-1995)       2.38

Theta hat (MLE)       0.30 Theta star (bias corrected MLE)       0.33
      6.27

K-S Test Statistic       0.12 Kolmogrov-Smirnoff Gamma GOF Test

   95% Modified-t UCL (Johnson-1978)       2.35

Assuming Normal Distribution
   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL       2.34

ations results will not cover all Real World data sets; for additional insight the user may want to cons

Suggested UCL to Use
95% KM (t) UCL      0.017 95% KM (Percentile Bootstrap) UCL      0.018

Arsenic

General Statistics

5% Lilliefors Critical Value       0.15 Data Not Normal at 5% Significance Level

Normal GOF Test
Shapiro Wilk Test Statistic

Maximum       5.08 Median       2.01

Total Number of Observations      32 Number of Distinct Observations      32

      0.89 Shapiro Wilk GOF Test

SD       0.85 Std. Error of Mean       0.15

KM Standard Error of Mean (logged)       0.13

DL/2 Statistics
DL/2 Normal DL/2 Log-Transformed

     0.021    95% H-Stat UCL      0.021

Minimum       0.82 Mean       2.09
Number of Missing Observations       0

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics
Detected Data appear Approximate Normal Distributed at 5% Significance Level

SD in Original Scale     0.005 SD in Log Scale       0.23
   95% t UCL (Assumes normality)

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
Recommendations are based upon data size, data distribution, and skewness.

mmendations are based upon the results of the simulation studies summarized in Singh, Maichle, and 

Mean in Original Scale      0.019 Mean in Log Scale     -3.943

     0.015

Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects
Mean in Original Scale      0.014 Mean in Log Scale     -4.292

   95% H-UCL (Log ROS)      0.015

SD in Original Scale     0.005 SD in Log Scale       0.23
% t UCL (assumes normality of ROS data)      0.015

CLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distribute
KM Mean (logged)     -4.31    95% H-UCL (KM -Log)      0.015

KM SD (logged)       0.32    95% Critical H Value (KM-Log)       1.80

   95% BCA Bootstrap UCL      0.017    95% Bootstrap t UCL      0.019
   95% Percentile Bootstrap UCL

Lognormal GOF Test on Detected Observations Only
Shapiro Wilk Test Statistic       0.88 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.76ected Data appear Lognormal at 5% Significance L
Lilliefors Test Statistic       0.24 Lilliefors GOF Test

5% Lilliefors Critical Value       0.39ected Data appear Lognormal at 5% Significance L
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      0.15Data appear Lognormal at 5% Significance Level
Data appear Approximate Lognormal at 5% Significance Level

      5.29 SD of logged Data       0.58

Assuming Lognormal Distribution

Assuming Gamma Distribution
oximate Gamma UCL (use when n>=50))      95.27% Adjusted Gamma UCL (use when n<50)      96.1

Adjusted Level of Significance      0.041 Adjusted Chi Square Value    193.9

Lognormal GOF Test
Shapiro Wilk Test Statistic       0.87 Shapiro Wilk Lognormal GOF Test

Maximum of Logged Data

5% Shapiro Wilk Critical Value       0.93 Data Not Lognormal at 5% Significance Level
Lilliefors Test Statistic       0.15 Lilliefors Lognormal GOF Test

Lognormal Statistics
Minimum of Logged Data       2.60 Mean of logged Data       4.26

5% Lilliefors Critical Value

d data appear Gamma Distributed at 5% Significan
Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics
k hat (MLE)       3.93 k star (bias corrected MLE)       3.58

Theta hat (MLE)      20.61 Theta star (bias corrected MLE)      22.61

MLE Mean (bias corrected)      81.13 MLE Sd (bias corrected)      42.83
Approximate Chi Square Value (0.05)    195.5

nu hat (MLE)    251.9 nu star (bias corrected)    229.6

   95% Modified-t UCL (Johnson-1978)      92.49

Assuming Normal Distribution
   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL      92.36    95% Adjusted-CLT UCL (Chen-1995)      92.88

      0.68

Gamma GOF Test
A-D Test Statistic       0.70 Anderson-Darling Gamma GOF Test

5% A-D Critical Value       0.75d data appear Gamma Distributed at 5% Significan

Shapiro Wilk Test Statistic       0.94 Shapiro Wilk GOF Test

K-S Test Statistic       0.12 Kolmogrov-Smirnoff Gamma GOF Test
5% K-S Critical Value       0.15

Coefficient of Variation       0.46 Skewness

Data appear Normal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.93 Data appear Normal at 5% Significance Level
Lilliefors Test Statistic       0.11 Lilliefors GOF Test

Barium

General Statistics

5% Lilliefors Critical Value       0.15 Data appear Normal at 5% Significance Level

Normal GOF Test

Maximum    200 Median      78.1

Total Number of Observations      32 Number of Distinct Observations

Minimum      13.5 Mean      81.13
Number of Missing Observations       0

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
mmendations are based upon the results of the simulation studies summarized in Singh, Singh, and 

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.
For additional insight the user may want to consult a statistician.

Suggested UCL to Use
95% Adjusted Gamma UCL       2.37

SD      37.46 Std. Error of Mean       6.62

   90% Chebyshev(Mean, Sd) UCL       2.54    95% Chebyshev(Mean, Sd) UCL       2.74
   95% BCA Bootstrap UCL       2.37

   95% CLT UCL       2.33    95% Jackknife UCL       2.34
   95% Standard Bootstrap UCL       2.34

     30

 97.5% Chebyshev(Mean, Sd) UCL       3.03    99% Chebyshev(Mean, Sd) UCL       3.59

   95% Hall's Bootstrap UCL       2.47    95% Percentile Bootstrap UCL       2.34
   95% Bootstrap-t UCL       2.39

   99% Chebyshev (MVUE) UCL       3.57

Assuming Lognormal Distribution
   95% H-UCL       2.39    90% Chebyshev (MVUE) UCL       2.54

Nonparametric Distribution Free UCL Statistics
Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

   95% Chebyshev (MVUE) UCL       2.74  97.5% Chebyshev (MVUE) UCL       3.02

Maximum of Logged Data

Lognormal Statistics
Minimum of Logged Data     -0.19 Mean of logged Data       0.66

Data appear Lognormal at 5% Significance Level

      1.62 SD of logged Data       0.39
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   139.2 nu star (bias corrected)    127.4

GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs
GROS may not be used when kstar of detected data is small such as < 0.1

For such situations, GROS method tends to yield inflated values of UCLs and BTVs

Adjusted Level of Significance (β)      0.041

Maximum       0.15 Median      0.016
SD      0.028 CV       1.07

k hat (MLE)       2.17 k star (bias corrected MLE)       1.99
Theta hat (MLE)      0.012 Theta star (bias corrected MLE)      0.013

nu hat (MLE)

Gamma Kaplan-Meier (KM) Statistics
k hat (KM)       1.08 nu hat (KM)      69.66

MLE Mean (bias corrected)      0.045 MLE Sd (bias corrected)

      0.19 Kolmogrov-Smirnoff GOF
5% K-S Critical Value       0.25d data appear Gamma Distributed at 5% Significan

MLE Mean (bias corrected)      0.026 MLE Sd (bias corrected)      0.018

Approximate Chi Square Value (69.66, α)      51.44 Adjusted Chi Square Value (69.66, β)      50.61
 Approximate KM-UCL (use when n>=50)      0.039mma Adjusted KM-UCL (use when n<50)      0.039

ma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM e
Minimum      0.01 Mean      0.026

Gamma ROS Statistics using Imputed  Non-Detects

5% A-D Critical Value

95% KM (Percentile Bootstrap) UCL      0.038

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only
k hat (MLE)       1.71 k star (bias corrected MLE)       1.30

K-S Test Statistic

90% KM Chebyshev UCL      0.044 95% KM Chebyshev UCL      0.052

     0.039

Theta hat (MLE)      0.026 Theta star (bias corrected MLE)      0.034
nu hat (MLE)      37.68 nu star (bias corrected)      28.73

      0.74d data appear Gamma Distributed at 5% Significan

97.5% KM Chebyshev UCL      0.062 99% KM Chebyshev UCL      0.082

   95% KM (z) UCL      0.037    95% KM Bootstrap t UCL      0.045

Lilliefors GOF Test
5% Lilliefors Critical Value       0.26etected Data appear Normal at 5% Significance Le

Gamma GOF Tests on Detected Observations Only
A-D Test Statistic       0.66 Anderson-Darling GOF Test

Detected Data appear Approximate Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs
Mean      0.028 Standard Error of Mean     0.005

Lilliefors Test Statistic       0.24

      1.86 Kurtosis Detects       3.27

SD      0.027    95% KM (BCA) UCL      0.038
95% KM (t) UCL      0.037

Detected Data Not Normal at 5% Significance Leve

Mean of Logged Detects     -3.407 SD of Logged Detects       0.79

Median Detects      0.026 CV Detects       0.95
Skewness Detects

Normal GOF Test on Detects Only
Shapiro Wilk Test Statistic       0.74 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.85

     0.043

Maximum Detect       0.15 Maximum Non-Detect      0.047

Number of Detects      11 Number of Non-Detects      21
Number of Distinct Detects      11

Variance Detects     0.001 Percent Non-Detects      65.63
Mean Detects      0.045 SD Detects

Minimum Detect      0.015 Minimum Non-Detect      0.035
Number of Distinct Non-Detects      19

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
mmendations are based upon the results of the simulation studies summarized in Singh, Singh, and 

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.
For additional insight the user may want to consult a statistician.

Suggested UCL to Use
95% Student's-t UCL      92.36

Benzo(a)anthracene

General Statistics
Total Number of Observations      32 Number of Distinct Observations      29

   90% Chebyshev(Mean, Sd) UCL    101    95% Chebyshev(Mean, Sd) UCL    110
   95% BCA Bootstrap UCL      92.8

   95% CLT UCL      92.02    95% Jackknife UCL      92.36
   95% Standard Bootstrap UCL      91.91

 97.5% Chebyshev(Mean, Sd) UCL    122.5    99% Chebyshev(Mean, Sd) UCL    147

   95% Hall's Bootstrap UCL      94.07    95% Percentile Bootstrap UCL      91.82
   95% Bootstrap-t UCL      93.35

   99% Chebyshev (MVUE) UCL    175.1

   95% H-UCL    104    90% Chebyshev (MVUE) UCL    111.3

Nonparametric Distribution Free UCL Statistics
Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

   95% Chebyshev (MVUE) UCL    123.8  97.5% Chebyshev (MVUE) UCL    141.1
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Gamma Kaplan-Meier (KM) Statistics

MLE Mean (bias corrected)      0.059 MLE Sd (bias corrected)      0.056

      0.10

K-S Test Statistic       0.22 Kolmogrov-Smirnoff GOF
5% K-S Critical Value       0.28d data appear Gamma Distributed at 5% Significan

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only
k hat (MLE)       1.52 k star (bias corrected MLE)       1.08

Theta hat (MLE)      0.038 Theta star (bias corrected MLE)      0.054

Gamma GOF Tests on Detected Observations Only
A-D Test Statistic       0.51 Anderson-Darling GOF Test

   95% KM (z) UCL      0.044
95% KM (t) UCL      0.045 95% KM (Percentile Bootstrap) UCL      0.045

Detected Data appear Approximate Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs
Mean      0.033 Standard Error of Mean

nu hat (MLE)      27.38 nu star (bias corrected)      19.58

   95% KM Bootstrap t UCL      0.054
90% KM Chebyshev UCL      0.054 95% KM Chebyshev UCL      0.063

5% A-D Critical Value       0.73d data appear Gamma Distributed at 5% Significan

97.5% KM Chebyshev UCL      0.076 99% KM Chebyshev UCL

SD      0.034    95% KM (BCA) UCL      0.044
    0.006

Lilliefors Test Statistic       0.28

Mean of Logged Detects     -3.19 SD of Logged Detects       0.86

Median Detects      0.034 CV Detects       0.99
Skewness Detects

Normal GOF Test on Detects Only
Shapiro Wilk Test Statistic       0.76 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.82Detected Data Not Normal at 5% Significance Leve
Lilliefors GOF Test

5% Lilliefors Critical Value       0.29etected Data appear Normal at 5% Significance Le

Number of Distinct Non-Detects      21
Minimum Detect      0.014 Minimum Non-Detect      0.035

Maximum Detect       0.19 Maximum Non-Detect      0.047
Variance Detects     0.003 Percent Non-Detects      71.88

      1.75 Kurtosis Detects       2.71

Mean Detects      0.059 SD Detects      0.059

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
Recommendations are based upon data size, data distribution, and skewness.

mmendations are based upon the results of the simulation studies summarized in Singh, Maichle, and 
ations results will not cover all Real World data sets; for additional insight the user may want to cons

Suggested UCL to Use
95% KM (t) UCL      0.037 95% KM (Percentile Bootstrap) UCL      0.038

    -3.745

Benzo(a)pyrene

General Statistics
Total Number of Observations      32 Number of Distinct Observations      30

     0.037    95% H-Stat UCL      0.032

Number of Detects       9 Number of Non-Detects      23
Number of Distinct Detects       9

DL/2 Statistics
DL/2 Normal DL/2 Log-Transformed
Mean in Original Scale      0.028 Mean in Log Scale

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics
Detected Data appear Approximate Normal Distributed at 5% Significance Level

SD in Original Scale      0.027 SD in Log Scale       0.51
   95% t UCL (Assumes normality)

   95% Bootstrap t UCL      0.052
   95% H-UCL (Log ROS)      0.033

KM Standard Error of Mean (logged)       0.12

CLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distribute
KM Mean (logged)     -3.766    95% H-UCL (KM -Log)      0.033

Lilliefors GOF Test
5% Lilliefors Critical Value       0.26ected Data appear Lognormal at 5% Significance L

KM SD (logged)       0.55    95% Critical H Value (KM-Log)       1.97

   95% BCA Bootstrap UCL      0.040
% t UCL (assumes normality of ROS data)      0.037    95% Percentile Bootstrap UCL      0.037

Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects
Mean in Original Scale      0.029 Mean in Log Scale

   102.4 Adjusted Chi Square Value (127.45, β)    101.2

SD in Original Scale      0.027 SD in Log Scale       0.51
    -3.722

Lilliefors Test Statistic       0.18

mma Approximate UCL (use when n>=50)      0.033% Gamma Adjusted UCL (use when n<50)      0.033
pproximate Chi Square Value (127.45, α)

Lognormal GOF Test on Detected Observations Only
Shapiro Wilk Test Statistic       0.88 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.85ected Data appear Lognormal at 5% Significance L
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     0.052

Detected Data Not Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs
Mean      0.037 Standard Error of Mean     0.008

SD      0.043    95% KM (BCA) UCL      0.052
95% KM (t) UCL      0.051

Mean of Logged Detects     -3.16 SD of Logged Detects       0.87

   95% KM (z) UCL      0.051    95% KM Bootstrap t UCL      0.066
95% KM (Percentile Bootstrap) UCL

Normal GOF Test on Detects Only
Shapiro Wilk Test Statistic       0.73 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.85Detected Data Not Normal at 5% Significance Leve
Lilliefors Test Statistic       0.26 Lilliefors GOF Test

5% Lilliefors Critical Value       0.25Detected Data Not Normal at 5% Significance Leve

Number of Distinct Detects      12 Number of Distinct Non-Detects      18

     0.065

Minimum Detect      0.012 Minimum Non-Detect      0.035
Maximum Detect       0.23 Maximum Non-Detect      0.047

Skewness Detects       2.04 Kurtosis Detects       4.14

Variance Detects     0.004 Percent Non-Detects      62.5%
Mean Detects      0.062

Suggested UCL to Use
95% KM (t) UCL      0.045 95% KM (Percentile Bootstrap) UCL      0.045

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics
Detected Data appear Approximate Normal Distributed at 5% Significance Level

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
Recommendations are based upon data size, data distribution, and skewness.

mmendations are based upon the results of the simulation studies summarized in Singh, Maichle, and 
ations results will not cover all Real World data sets; for additional insight the user may want to cons

Median Detects      0.038 CV Detects       1.04
SD Detects

Benzo(b)fluoranthene

General Statistics
Total Number of Observations      32 Number of Distinct Observations      30

Number of Detects      12 Number of Non-Detects      20

      1.98
KM Standard Error of Mean (logged)       0.14

DL/2 Statistics
DL/2 Normal DL/2 Log-Transformed

SD in Original Scale      0.035 SD in Log Scale       0.55
   95% t UCL (Assumes normality)      0.041    95% H-Stat UCL      0.034

ected Data appear Lognormal at 5% Significance L

Mean in Original Scale      0.031 Mean in Log Scale     -3.71

     0.044

Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects
Mean in Original Scale      0.033 Mean in Log Scale     -3.603

   95% H-UCL (Log ROS)      0.037

SD in Original Scale      0.034 SD in Log Scale       0.52
% t UCL (assumes normality of ROS data)      0.043

CLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distribute
KM Mean (logged)     -3.628    95% H-UCL (KM -Log)      0.038

KM SD (logged)       0.56    95% Critical H Value (KM-Log)

nu star (bias corrected)    110.9
MLE Mean (bias corrected)      0.029 MLE Sd (bias corrected)      0.022

Adjusted Level of Significance (β)      0.041

mma Approximate UCL (use when n>=50)      0.037% Gamma Adjusted UCL (use when n<50)      0.037

   95% BCA Bootstrap UCL      0.050    95% Bootstrap t UCL      0.065
   95% Percentile Bootstrap UCL

Lognormal GOF Test on Detected Observations Only
Shapiro Wilk Test Statistic       0.92 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.82ected Data appear Lognormal at 5% Significance L
Lilliefors Test Statistic       0.16 Lilliefors GOF Test

5% Lilliefors Critical Value       0.29

pproximate Chi Square Value (110.87, α)      87.57 Adjusted Chi Square Value (110.87, β)      86.46

ma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM e
Minimum      0.01 Mean      0.029

Gamma ROS Statistics using Imputed  Non-Detects
GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1
For such situations, GROS method tends to yield inflated values of UCLs and BTVs

Maximum       0.19 Median      0.017
SD      0.035 CV       1.22

k hat (MLE)       1.88 k star (bias corrected MLE)       1.73
Theta hat (MLE)      0.015 Theta star (bias corrected MLE)      0.016

nu hat (MLE)    120.9

k hat (KM)       0.95 nu hat (KM)      61.32
Approximate Chi Square Value (61.32, α)      44.31 Adjusted Chi Square Value (61.32, β)      43.54
 Approximate KM-UCL (use when n>=50)      0.046mma Adjusted KM-UCL (use when n<50)      0.047
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Number of Distinct Detects       6 Number of Distinct Non-Detects      24
Minimum Detect      0.018 Minimum Non-Detect      0.035

95% Adjusted Gamma KM-UCL      0.055

Benzo(g,h,i)perylene

General Statistics
Total Number of Observations      32 Number of Distinct Observations      29

Number of Detects       6 Number of Non-Detects      26

DL/2 Statistics
DL/2 Normal DL/2 Log-Transformed
Mean in Original Scale      0.035 Mean in Log Scale     -3.636

SD in Original Scale      0.044 SD in Log Scale       0.64

Maximum Detect       0.12 Maximum Non-Detect      0.047

Suggested UCL to Use
95% KM (t) UCL      0.051 95% GROS Adjusted Gamma UCL      0.043

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics
Detected Data appear Gamma Distributed at 5% Significance Level

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
Recommendations are based upon data size, data distribution, and skewness.

mmendations are based upon the results of the simulation studies summarized in Singh, Maichle, and 
ations results will not cover all Real World data sets; for additional insight the user may want to cons

   95% t UCL (Assumes normality)      0.049    95% H-Stat UCL      0.041

SD in Original Scale      0.043 SD in Log Scale       0.62
% t UCL (assumes normality of ROS data)      0.050    95% Percentile Bootstrap UCL      0.050

   95% BCA Bootstrap UCL      0.055    95% Bootstrap t UCL      0.073
   95% H-UCL (Log ROS)      0.042

CLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distribute
KM Mean (logged)     -3.585    95% H-UCL (KM -Log)      0.044

KM SD (logged)       0.65    95% Critical H Value (KM-Log)       2.06
KM Standard Error of Mean (logged)       0.15

Lognormal GOF Test on Detected Observations Only
Shapiro Wilk Test Statistic       0.95 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.85ected Data appear Lognormal at 5% Significance L
Lilliefors Test Statistic       0.13 Lilliefors GOF Test

5% Lilliefors Critical Value       0.25ected Data appear Lognormal at 5% Significance L
Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects
Mean in Original Scale      0.037 Mean in Log Scale     -3.572

     76.16 nu star (bias corrected)      70.35
MLE Mean (bias corrected)      0.031 MLE Sd (bias corrected)      0.029

Adjusted Level of Significance (β)      0.041
Approximate Chi Square Value (70.35, α)      52.04 Adjusted Chi Square Value (70.35, β)      51.2

ma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM e
Minimum      0.01 Mean      0.031

mma Approximate UCL (use when n>=50)      0.042% Gamma Adjusted UCL (use when n<50)      0.043

nu hat (MLE)

Maximum       0.23 Median      0.012
SD      0.046 CV       1.47

k hat (MLE)       1.19 k star (bias corrected MLE)       1.09
Theta hat (MLE)      0.026 Theta star (bias corrected MLE)      0.028

     0.054mma Adjusted KM-UCL (use when n<50)      0.055

Gamma Kaplan-Meier (KM) Statistics
k hat (KM)       0.75 nu hat (KM)      48.2

Gamma ROS Statistics using Imputed  Non-Detects
GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1
For such situations, GROS method tends to yield inflated values of UCLs and BTVs

Approximate Chi Square Value (48.20, α)      33.27 Adjusted Chi Square Value (48.20, β)      32.6
 Approximate KM-UCL (use when n>=50)

Gamma Statistics on Detected Data Only
k hat (MLE)       1.44 k star (bias corrected MLE)       1.14

Theta hat (MLE)      0.043 Theta star (bias corrected MLE)      0.054
nu hat (MLE)      34.75 nu star (bias corrected)      27.4

97.5% KM Chebyshev UCL      0.088 99% KM Chebyshev UCL       0.11

MLE Mean (bias corrected)      0.062 MLE Sd (bias corrected)      0.058

Detected data appear Gamma Distributed at 5% Significance Level

Gamma GOF Tests on Detected Observations Only
A-D Test Statistic       0.51 Anderson-Darling GOF Test

5% A-D Critical Value       0.74d data appear Gamma Distributed at 5% Significan
K-S Test Statistic       0.19 Kolmogrov-Smirnoff GOF

5% K-S Critical Value       0.25d data appear Gamma Distributed at 5% Significan

90% KM Chebyshev UCL      0.062 95% KM Chebyshev UCL      0.073
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    -3.77

     0.032    95% H-Stat UCL      0.028

DL/2 Statistics
DL/2 Normal DL/2 Log-Transformed
Mean in Original Scale      0.026 Mean in Log Scale

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics
Detected Data appear Normal Distributed at 5% Significance Level

SD in Original Scale      0.020 SD in Log Scale       0.41
   95% t UCL (Assumes normality)

   95% Bootstrap t UCL      0.056
   95% H-UCL (Log ROS)      0.033

KM Standard Error of Mean (logged)       0.15

CLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distribute
KM Mean (logged)     -3.555    95% H-UCL (KM -Log)      0.035

Lilliefors GOF Test
5% Lilliefors Critical Value       0.36ected Data appear Lognormal at 5% Significance L

KM SD (logged)       0.40    95% Critical H Value (KM-Log)       1.86

   95% BCA Bootstrap UCL      0.039
% t UCL (assumes normality of ROS data)      0.036    95% Percentile Bootstrap UCL      0.036

Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects
Mean in Original Scale      0.030 Mean in Log Scale

   229.4 Adjusted Chi Square Value (266.23, β)    227.6

SD in Original Scale      0.019 SD in Log Scale       0.35
    -3.57

Lilliefors Test Statistic       0.20

mma Approximate UCL (use when n>=50)      0.033% Gamma Adjusted UCL (use when n<50)      0.033

Adjusted Level of Significance (β)      0.041
pproximate Chi Square Value (266.23, α)

Lognormal GOF Test on Detected Observations Only
Shapiro Wilk Test Statistic       0.95 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.78ected Data appear Lognormal at 5% Significance L

Maximum       0.12 Median      0.022
SD      0.02 CV       0.70

k hat (MLE)       4.56 k star (bias corrected MLE)       4.16
Theta hat (MLE)     0.006 Theta star (bias corrected MLE)     0.006

nu hat (MLE)    292.3 nu star (bias corrected)    266.2
MLE Mean (bias corrected)      0.028 MLE Sd (bias corrected)      0.013

pproximate Chi Square Value (171.64, α)    142.3 Adjusted Chi Square Value (171.64, β)    140.9
 Approximate KM-UCL (use when n>=50)      0.038mma Adjusted KM-UCL (use when n<50)      0.038

ma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM e
Minimum      0.010 Mean      0.028

Gamma ROS Statistics using Imputed  Non-Detects
GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1
For such situations, GROS method tends to yield inflated values of UCLs and BTVs

     0.044

Theta hat (MLE)      0.020 Theta star (bias corrected MLE)      0.037
nu hat (MLE)      31.09 nu star (bias corrected)      16.88

      0.70d data appear Gamma Distributed at 5% Significan

Gamma Kaplan-Meier (KM) Statistics
k hat (KM)       2.68 nu hat (KM)    171.6

MLE Mean (bias corrected)      0.052 MLE Sd (bias corrected)

      0.24 Kolmogrov-Smirnoff GOF
5% K-S Critical Value       0.33d data appear Gamma Distributed at 5% Significan

Gamma GOF Tests on Detected Observations Only
A-D Test Statistic       0.32 Anderson-Darling GOF Test

5% A-D Critical Value

95% KM (Percentile Bootstrap) UCL      0.040

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only
k hat (MLE)       2.59 k star (bias corrected MLE)       1.40

K-S Test Statistic

90% KM Chebyshev UCL      0.046 95% KM Chebyshev UCL      0.053

SD      0.019    95% KM (BCA) UCL      0.041
95% KM (t) UCL      0.040

etected Data appear Normal at 5% Significance Le

97.5% KM Chebyshev UCL      0.062 99% KM Chebyshev UCL      0.081

   95% KM (z) UCL      0.039    95% KM Bootstrap t UCL      0.042

Lilliefors GOF Test
5% Lilliefors Critical Value       0.36etected Data appear Normal at 5% Significance Le

Median Detects      0.037 CV Detects       0.73
Skewness Detects

Normal GOF Test on Detects Only
Shapiro Wilk Test Statistic       0.84 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.78

     0.039

Detected Data appear Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs
Mean      0.031 Standard Error of Mean     0.005

Lilliefors Test Statistic       0.29

      1.39 Kurtosis Detects       1.30

Variance Detects     0.001 Percent Non-Detects      81.25
Mean Detects      0.052 SD Detects

Mean of Logged Detects     -3.146 SD of Logged Detects       0.68
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ected Data appear Lognormal at 5% Significance L

     0.022

Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects
Mean in Original Scale      0.019 Mean in Log Scale     -3.978

SD in Original Scale     0.008 SD in Log Scale       0.30
% t UCL (assumes normality of ROS data)      0.022

nu star (bias corrected)    515.8
MLE Mean (bias corrected)      0.02 MLE Sd (bias corrected)     0.007

Adjusted Level of Significance (β)      0.041

mma Approximate UCL (use when n>=50)      0.022% Gamma Adjusted UCL (use when n<50)      0.022

   95% Percentile Bootstrap UCL

Lognormal GOF Test on Detected Observations Only
Shapiro Wilk Test Statistic       0.92 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.80ected Data appear Lognormal at 5% Significance L
Lilliefors Test Statistic       0.24 Lilliefors GOF Test

5% Lilliefors Critical Value       0.33

pproximate Chi Square Value (515.81, α)    464.1 Adjusted Chi Square Value (515.81, β)    461.5

ma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM e
Minimum      0.011 Mean      0.02

Gamma ROS Statistics using Imputed  Non-Detects
GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1
For such situations, GROS method tends to yield inflated values of UCLs and BTVs

Maximum      0.061 Median      0.018
SD     0.008 CV       0.44

k hat (MLE)       8.87 k star (bias corrected MLE)       8.06
Theta hat (MLE)     0.002 Theta star (bias corrected MLE)     0.002

nu hat (MLE)    567.7

Gamma Kaplan-Meier (KM) Statistics
k hat (KM)       3.63 nu hat (KM)    232.4

MLE Mean (bias corrected)      0.026 MLE Sd (bias corrected)      0.019

pproximate Chi Square Value (232.37, α)    198.1 Adjusted Chi Square Value (232.37, β)    196.4
 Approximate KM-UCL (use when n>=50)      0.024mma Adjusted KM-UCL (use when n<50)      0.024

     0.055

K-S Test Statistic       0.27 Kolmogrov-Smirnoff GOF
5% K-S Critical Value       0.31d data appear Gamma Distributed at 5% Significan

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only
k hat (MLE)       3.13 k star (bias corrected MLE)       1.88

Theta hat (MLE)     0.008 Theta star (bias corrected MLE)      0.014

Gamma GOF Tests on Detected Observations Only
A-D Test Statistic       0.38 Anderson-Darling GOF Test

   95% KM (z) UCL      0.026
95% KM (t) UCL      0.026 95% KM (Percentile Bootstrap) UCL      0.026

Detected Data appear Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs
Mean      0.020 Standard Error of Mean

nu hat (MLE)      43.87 nu star (bias corrected)      26.4

   95% KM Bootstrap t UCL      0.028
90% KM Chebyshev UCL      0.031 95% KM Chebyshev UCL      0.035

5% A-D Critical Value       0.71d data appear Gamma Distributed at 5% Significan

97.5% KM Chebyshev UCL      0.042 99% KM Chebyshev UCL

SD      0.010    95% KM (BCA) UCL      0.027
    0.003

Lilliefors Test Statistic       0.27

Mean of Logged Detects     -3.786 SD of Logged Detects       0.60

Median Detects      0.017 CV Detects       0.66
Skewness Detects

Normal GOF Test on Detects Only
Shapiro Wilk Test Statistic       0.84 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.80etected Data appear Normal at 5% Significance Le
Lilliefors GOF Test

5% Lilliefors Critical Value       0.33etected Data appear Normal at 5% Significance Le

Number of Distinct Non-Detects      23
Minimum Detect      0.011 Minimum Non-Detect      0.035

Maximum Detect      0.061 Maximum Non-Detect      0.047
Variance Detects 3.2031E Percent Non-Detects      78.13

      1.39 Kurtosis Detects       1.56

Mean Detects      0.026 SD Detects      0.017

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
Recommendations are based upon data size, data distribution, and skewness.

mmendations are based upon the results of the simulation studies summarized in Singh, Maichle, and 
ations results will not cover all Real World data sets; for additional insight the user may want to cons

Suggested UCL to Use
95% KM (t) UCL      0.040 95% KM (Percentile Bootstrap) UCL      0.040

Benzo(k)fluoranthene

General Statistics
Total Number of Observations      32 Number of Distinct Observations      29

Number of Detects       7 Number of Non-Detects      25
Number of Distinct Detects       7
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   99% Chebyshev (MVUE) UCL   7691

Assuming Lognormal Distribution
   95% H-UCL   4162    90% Chebyshev (MVUE) UCL   4383

Lilliefors Lognormal GOF Test

   95% Chebyshev (MVUE) UCL   5030  97.5% Chebyshev (MVUE) UCL   5928

5% Lilliefors Critical Value       0.15Data appear Lognormal at 5% Significance Level
Data appear Approximate Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.93 Data Not Lognormal at 5% Significance Level
Lilliefors Test Statistic       0.14

Maximum of Logged Data      10.72 SD of logged Data       0.82

Lognormal Statistics
Minimum of Logged Data       6.03 Mean of logged Data       7.66

MLE Mean (bias corrected)   3614 MLE Sd (bias corrected)   3597
Approximate Chi Square Value (0.05)      47.11

  4955% Adjusted Gamma UCL (use when n<50)   5041

Adjusted Level of Significance      0.041 Adjusted Chi Square Value      46.31

  5916

Gamma GOF Test
A-D Test Statistic       2.96 Anderson-Darling Gamma GOF Test

5% A-D Critical Value       0.77ata Not Gamma Distributed at 5% Significance Lev

5% K-S Critical Value       0.16ata Not Gamma Distributed at 5% Significance Lev

Lognormal GOF Test
Shapiro Wilk Test Statistic       0.89 Shapiro Wilk Lognormal GOF Test

Assuming Gamma Distribution
oximate Gamma UCL (use when n>=50))

nu hat (MLE)      69.82 nu star (bias corrected)      64.61

Data Not Gamma Distributed at 5% Significance Level

Gamma Statistics
k hat (MLE)       1.09 k star (bias corrected MLE)

  1358
Coefficient of Variation       2.12 Skewness       5.44

Data Not Normal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.93 Data Not Normal at 5% Significance Level
Lilliefors Test Statistic       0.39 Lilliefors GOF Test

   95% Adjusted-CLT UCL (Chen-1995)   7243

Theta hat (MLE)   3312 Theta star (bias corrected MLE)   3580
      1.01

K-S Test Statistic       0.25 Kolmogrov-Smirnoff Gamma GOF Test

   95% Modified-t UCL (Johnson-1978)   6134

Assuming Normal Distribution
   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL

mmendations are based upon the results of the simulation studies summarized in Singh, Maichle, and 
ations results will not cover all Real World data sets; for additional insight the user may want to cons

Suggested UCL to Use
95% KM (t) UCL      0.026 95% KM (Percentile Bootstrap) UCL      0.026

Calcium

General Statistics

5% Lilliefors Critical Value       0.15 Data Not Normal at 5% Significance Level

Normal GOF Test
Shapiro Wilk Test Statistic

Maximum  45200 Median   2305

Total Number of Observations      32 Number of Distinct Observations      31

      0.30 Shapiro Wilk GOF Test

SD   7682 Std. Error of Mean

      1.88
KM Standard Error of Mean (logged)       0.15

DL/2 Statistics
DL/2 Normal DL/2 Log-Transformed

     0.024    95% H-Stat UCL      0.023

Minimum    416 Mean   3614
Number of Missing Observations       0

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics
Detected Data appear Normal Distributed at 5% Significance Level

SD in Original Scale     0.008 SD in Log Scale       0.28
   95% t UCL (Assumes normality)

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
Recommendations are based upon data size, data distribution, and skewness.

Mean in Original Scale      0.021 Mean in Log Scale     -3.883

   95% H-UCL (Log ROS)      0.021

CLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distribute
KM Mean (logged)     -3.98    95% H-UCL (KM -Log)      0.023

KM SD (logged)       0.43    95% Critical H Value (KM-Log)

   95% BCA Bootstrap UCL      0.023    95% Bootstrap t UCL      0.027
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tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
Recommendations are based upon data size, data distribution, and skewness.

mmendations are based upon the results of the simulation studies summarized in Singh, Maichle, and 
ations results will not cover all Real World data sets; for additional insight the user may want to cons

95% KM (t) UCL       0.59 95% KM (Percentile Bootstrap) UCL       0.59

DL/2 Statistics
Mean in Original Scale       0.45 SD in Original Scale       0.46

 Approximate KM-UCL (use when n>=50)       0.62mma Adjusted KM-UCL (use when n<50)       0.64

Nonparametric Distribution Free UCL Statistics
Detected Data appear Normal Distributed at 5% Significance Level

Suggested UCL to Use

   95% t UCL (Assumes normality)       0.6
DL/2 is not a recommended method, provided for comparisons and historical reasons

      0.30 Theta star (bias corrected MLE)       0.34

Gamma Kaplan-Meier (KM) Statistics
k hat (KM)       0.92 nu hat (KM)      57.42

MLE Mean (bias corrected)       0.64 MLE Sd (bias corrected)       0.47

Adjusted Level of Significance (β)      0.041
Approximate Chi Square Value (57.42, α)      41 Adjusted Chi Square Value (57.42, β)      40.23

nu hat (MLE)      92.71 nu star (bias corrected)      81.4

   95% KM Bootstrap t UCL       0.60
90% KM Chebyshev UCL       0.70 95% KM Chebyshev UCL       0.82

5% A-D Critical Value       0.75d data appear Gamma Distributed at 5% Significan

97.5% KM Chebyshev UCL       0.98 99% KM Chebyshev UCL       1.3

K-S Test Statistic      0.092 Kolmogrov-Smirnoff GOF
5% K-S Critical Value       0.18d data appear Gamma Distributed at 5% Significan

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only
k hat (MLE)       2.10 k star (bias corrected MLE)       1.85

Theta hat (MLE)

Shapiro Wilk GOF Test
5% Shapiro Wilk Critical Value       0.91etected Data appear Normal at 5% Significance Le

Lilliefors GOF Test
5% Lilliefors Critical Value       0.18etected Data appear Normal at 5% Significance Le

Gamma GOF Tests on Detected Observations Only
A-D Test Statistic       0.24 Anderson-Darling GOF Test

   95% KM (z) UCL       0.58
95% KM (t) UCL       0.59 95% KM (Percentile Bootstrap) UCL       0.59

Detected Data appear Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs
Mean       0.44 Standard Error of Mean

Minimum Detect      0.095 Minimum Non-Detect    -0.028
Maximum Detect       1.71 Maximum Non-Detect      0.071

      0.56 CV Detects       0.66

SD       0.46    95% KM (BCA) UCL       0.61
     0.085

Lilliefors Test Statistic       0.16

Skewness Detects       0.82 Kurtosis Detects       0.32

Mean Detects       0.64 SD Detects       0.42
Median Detects

Normal GOF Test on Detects Only
Shapiro Wilk Test Statistic       0.93

Cesium-137

General Statistics
Total Number of Observations      31 Number of Distinct Observations      31

Number of Missing Observations       1
Number of Detects      22 Number of Non-Detects       9

     22 Number of Distinct Non-Detects       9

   95% Standard Bootstrap UCL   5771    95% Bootstrap-t UCL  15327
   95% Hall's Bootstrap UCL  15348    95% Percentile Bootstrap UCL   6308
   95% BCA Bootstrap UCL   7921

   90% Chebyshev(Mean, Sd) UCL   7688    95% Chebyshev(Mean, Sd) UCL   9533

Variance Detects       0.18 Percent Non-Detects      29.03

Number of Distinct Detects

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
mmendations are based upon the results of the simulation studies summarized in Singh, Singh, and 

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.
For additional insight the user may want to consult a statistician.

Suggested UCL to Use
95% Chebyshev (Mean, Sd) UCL   9533

 97.5% Chebyshev(Mean, Sd) UCL  12094    99% Chebyshev(Mean, Sd) UCL  17125

Nonparametric Distribution Free UCL Statistics
Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs
   95% CLT UCL   5847    95% Jackknife UCL   5916
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      9.06

Chrysene

General Statistics
Total Number of Observations      32 Number of Distinct Observations      30

Number of Detects      11 Number of Non-Detects      21
Number of Distinct Detects      11 Number of Distinct Non-Detects      19

     0.013 Minimum Non-Detect      0.035

   95% Standard Bootstrap UCL       8.79    95% Bootstrap-t UCL      12.2
   95% Hall's Bootstrap UCL      16.56    95% Percentile Bootstrap UCL       9.03
   95% BCA Bootstrap UCL      10.25

   90% Chebyshev(Mean, Sd) UCL      10.39    95% Chebyshev(Mean, Sd) UCL      11.94

Minimum Detect

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
mmendations are based upon the results of the simulation studies summarized in Singh, Singh, and 

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.
For additional insight the user may want to consult a statistician.

Suggested UCL to Use
95% Student's-t UCL       8.90 or 95% Modified-t UCL

 97.5% Chebyshev(Mean, Sd) UCL      14.09    99% Chebyshev(Mean, Sd) UCL      18.31

   99% Chebyshev (MVUE) UCL      12.69

Assuming Lognormal Distribution
   95% H-UCL       7.92    90% Chebyshev (MVUE) UCL       8.46

Lilliefors Lognormal GOF Test

Nonparametric Distribution Free UCL Statistics
Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

   95% Chebyshev (MVUE) UCL       9.29  97.5% Chebyshev (MVUE) UCL      10.44

5% Lilliefors Critical Value       0.15Data appear Lognormal at 5% Significance Level
Data appear Approximate Lognormal at 5% Significance Level

   95% CLT UCL       8.84    95% Jackknife UCL       8.90

5% Shapiro Wilk Critical Value       0.93 Data Not Lognormal at 5% Significance Level
Lilliefors Test Statistic       0.13

Maximum of Logged Data       3.69 SD of logged Data       0.49

Lognormal Statistics
Minimum of Logged Data       1.03 Mean of logged Data       1.77

MLE Mean (bias corrected)       6.97 MLE Sd (bias corrected)       4.10
Approximate Chi Square Value (0.05)    153.9

% Adjusted Gamma UCL (use when n<50)       8.43

Adjusted Level of Significance      0.041 Adjusted Chi Square Value    152.4

Lognormal GOF Test
Shapiro Wilk Test Statistic       0.86 Shapiro Wilk Lognormal GOF Test

Assuming Gamma Distribution
oximate Gamma UCL (use when n>=50))       8.35

nu hat (MLE)    201.9 nu star (bias corrected)    184.3

Gamma Statistics
k hat (MLE)       3.15 k star (bias corrected MLE)       2.88

   95% Modified-t UCL (Johnson-1978)       9.06

Theta hat (MLE)       2.21 Theta star (bias corrected MLE)       2.42

5% K-S Critical Value       0.15ata Not Gamma Distributed at 5% Significance Lev

Gamma GOF Test
A-D Test Statistic       2.00 Anderson-Darling Gamma GOF Test

   95% Student's-t UCL       8.90    95% Adjusted-CLT UCL (Chen-1995)       9.86

5% A-D Critical Value       0.75ata Not Gamma Distributed at 5% Significance Lev
K-S Test Statistic       0.19 Kolmogrov-Smirnoff Gamma GOF Test

Data Not Gamma Distributed at 5% Significance Level

      0.15 Data Not Normal at 5% Significance Level

Normal GOF Test
Shapiro Wilk Test Statistic       0.46 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.93 Data Not Normal at 5% Significance Level

      6.97

Data Not Normal at 5% Significance Level

Assuming Normal Distribution
   95% Normal UCL    95% UCLs (Adjusted for Skewness)

Lilliefors Test Statistic       0.29 Lilliefors GOF Test
5% Lilliefors Critical Value

      6.44 Std. Error of Mean       1.13

Number of Missing Observations       0
Minimum       2.8 Mean

Coefficient of Variation       0.92 Skewness       4.74

Maximum      40.3 Median       5.51
SD

Chromium

General Statistics
Total Number of Observations      32 Number of Distinct Observations      32
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DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics

KM Standard Error of Mean (logged)       0.14

DL/2 Statistics
DL/2 Normal DL/2 Log-Transformed

SD in Original Scale      0.033 SD in Log Scale       0.56
   95% t UCL (Assumes normality)      0.040    95% H-Stat UCL      0.034

Mean in Original Scale      0.030 Mean in Log Scale     -3.72

     0.041

Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects
Mean in Original Scale      0.031 Mean in Log Scale     -3.686

   95% H-UCL (Log ROS)      0.036

SD in Original Scale      0.033 SD in Log Scale       0.56
% t UCL (assumes normality of ROS data)      0.041

CLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distribute
KM Mean (logged)     -3.72    95% H-UCL (KM -Log)      0.036

KM SD (logged)       0.61    95% Critical H Value (KM-Log)       2.02

   95% BCA Bootstrap UCL      0.045    95% Bootstrap t UCL      0.062
   95% Percentile Bootstrap UCL

Lognormal GOF Test on Detected Observations Only
Shapiro Wilk Test Statistic       0.91 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.85ected Data appear Lognormal at 5% Significance L
Lilliefors Test Statistic       0.19 Lilliefors GOF Test

5% Lilliefors Critical Value       0.26ected Data appear Lognormal at 5% Significance L

Theta star (bias corrected MLE)      0.017
nu hat (MLE)    110.7 nu star (bias corrected)    101.7

MLE Mean (bias corrected)      0.028 MLE Sd (bias corrected)      0.022
Adjusted Level of Significance (β)      0.041

mma Approximate UCL (use when n>=50)      0.036% Gamma Adjusted UCL (use when n<50)      0.036

 Approximate KM-UCL (use when n>=50)      0.044mma Adjusted KM-UCL (use when n<50)      0.045

pproximate Chi Square Value (101.66, α)      79.4 Adjusted Chi Square Value (101.66, β)      78.34

ma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM e
Minimum      0.01 Mean      0.028

Gamma ROS Statistics using Imputed  Non-Detects
GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1
For such situations, GROS method tends to yield inflated values of UCLs and BTVs

Maximum       0.18 Median      0.015
SD      0.035 CV       1.24

k hat (MLE)       1.73 k star (bias corrected MLE)       1.58
Theta hat (MLE)      0.016

     0.034 Theta star (bias corrected MLE)      0.045

Gamma Kaplan-Meier (KM) Statistics
k hat (KM)       0.87 nu hat (KM)      56.03

MLE Mean (bias corrected)      0.051 MLE Sd (bias corrected)      0.048

Approximate Chi Square Value (56.03, α)      39.83 Adjusted Chi Square Value (56.03, β)      39.09

nu hat (MLE)      32.69 nu star (bias corrected)      25.11

   95% KM Bootstrap t UCL      0.052
90% KM Chebyshev UCL      0.051 95% KM Chebyshev UCL      0.060

5% A-D Critical Value       0.74d data appear Gamma Distributed at 5% Significan

97.5% KM Chebyshev UCL      0.072 99% KM Chebyshev UCL      0.096

K-S Test Statistic       0.21 Kolmogrov-Smirnoff GOF
5% K-S Critical Value       0.26d data appear Gamma Distributed at 5% Significan

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only
k hat (MLE)       1.48 k star (bias corrected MLE)       1.14

Theta hat (MLE)

Shapiro Wilk GOF Test
5% Shapiro Wilk Critical Value       0.85Detected Data Not Normal at 5% Significance Leve

Lilliefors GOF Test
5% Lilliefors Critical Value       0.26etected Data appear Normal at 5% Significance Le

Gamma GOF Tests on Detected Observations Only
A-D Test Statistic       0.59 Anderson-Darling GOF Test

   95% KM (z) UCL      0.042
95% KM (t) UCL      0.042 95% KM (Percentile Bootstrap) UCL      0.043

Detected Data appear Approximate Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs
Mean      0.031 Standard Error of Mean

Maximum Detect       0.18 Maximum Non-Detect      0.047
Variance Detects     0.002 Percent Non-Detects      65.63

      1.94 Kurtosis Detects       3.60

SD      0.033    95% KM (BCA) UCL      0.044
    0.006

Lilliefors Test Statistic       0.25

Mean of Logged Detects     -3.336 SD of Logged Detects       0.86

Median Detects      0.031 CV Detects       1.02
Skewness Detects

Normal GOF Test on Detects Only
Shapiro Wilk Test Statistic       0.74

Mean Detects      0.051 SD Detects      0.053
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      4.15    95% Chebyshev(Mean, Sd) UCL       4.62
 97.5% Chebyshev(Mean, Sd) UCL       5.28    99% Chebyshev(Mean, Sd) UCL       6.58

      6.47

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
mmendations are based upon the results of the simulation studies summarized in Singh, Singh, and 

Suggested UCL to Use
95% Adjusted Gamma UCL       3.71

   90% Chebyshev(Mean, Sd) UCL

Nonparametric Distribution Free UCL Statistics
Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

   95% Chebyshev (MVUE) UCL       4.59  97.5% Chebyshev (MVUE) UCL       5.22
   99% Chebyshev (MVUE) UCL

   95% CLT UCL       3.67    95% Jackknife UCL       3.69
   95% Standard Bootstrap UCL       3.65    95% Bootstrap-t UCL       4.06

   95% Hall's Bootstrap UCL       6.52    95% Percentile Bootstrap UCL       3.72
   95% BCA Bootstrap UCL       3.96

      0.97

5% Lilliefors Critical Value       0.15Data appear Lognormal at 5% Significance Level
Data appear Lognormal at 5% Significance Level

   95% H-UCL       3.86    90% Chebyshev (MVUE) UCL       4.13

Maximum of Logged Data       2.49 SD of logged Data       0.57

Adjusted Level of Significance      0.041 Adjusted Chi Square Value    166.6

Assuming Lognormal Distribution

Lognormal Statistics
Minimum of Logged Data     -0.697 Mean of logged Data

Lognormal GOF Test
Shapiro Wilk Test Statistic       0.93 Shapiro Wilk Lognormal GOF Test

Assuming Gamma Distribution
roximate Gamma UCL (use when n>=50)       3.68% Adjusted Gamma UCL (use when n<50)       3.71

5% Shapiro Wilk Critical Value       0.93Data appear Lognormal at 5% Significance Level
Lilliefors Test Statistic       0.11 Lilliefors Lognormal GOF Test

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics
k hat (MLE)       3.42 k star (bias corrected MLE)       3.12

Approximate Chi Square Value (0.05)    168.1

Theta hat (MLE)       0.90 Theta star (bias corrected MLE)       0.99
nu hat (MLE)    219.1 nu star (bias corrected)

MLE Mean (bias corrected)       3.1 MLE Sd (bias corrected)       1.75
   199.8

Gamma GOF Test
A-D Test Statistic       0.68 Anderson-Darling Gamma GOF Test

5% A-D Critical Value       0.75d data appear Gamma Distributed at 5% Significan
K-S Test Statistic       0.12 Kolmogrov-Smirnoff Gamma GOF Test

5% K-S Critical Value       0.15d data appear Gamma Distributed at 5% Significan

Assuming Normal Distribution
   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL       3.69    95% Adjusted-CLT UCL (Chen-1995)       3.88

5% Lilliefors Critical Value       0.15

      0.63 Skewness       3.08

   95% Modified-t UCL (Johnson-1978)       3.72

Shapiro Wilk Test Statistic       0.73 Shapiro Wilk GOF Test

SD       1.98 Std. Error of Mean       0.35
Coefficient of Variation

Data Not Normal at 5% Significance Level
Data Not Normal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.93 Data Not Normal at 5% Significance Level
Lilliefors Test Statistic       0.20 Lilliefors GOF Test

Total Number of Observations      32 Number of Distinct Observations      31
Number of Missing Observations       0

Minimum       0.49 Mean       3.1
Maximum      12.1 Median

Normal GOF Test

      2.87

95% KM (t) UCL      0.042 95% KM (Percentile Bootstrap) UCL      0.043

Detected Data appear Approximate Normal Distributed at 5% Significance Level

Cobalt

General Statistics

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
Recommendations are based upon data size, data distribution, and skewness.

mmendations are based upon the results of the simulation studies summarized in Singh, Maichle, and 
ations results will not cover all Real World data sets; for additional insight the user may want to cons

Suggested UCL to Use
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      9.14    95% Chebyshev(Mean, Sd) UCL      10.05
 97.5% Chebyshev(Mean, Sd) UCL      11.31    99% Chebyshev(Mean, Sd) UCL      13.78

     13.56

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
mmendations are based upon the results of the simulation studies summarized in Singh, Singh, and 

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.
For additional insight the user may want to consult a statistician.

Fluoranthene

General Statistics
Total Number of Observations      32 Number of Distinct Observations      30

Suggested UCL to Use
95% Adjusted Gamma UCL       8.39

   90% Chebyshev(Mean, Sd) UCL

Nonparametric Distribution Free UCL Statistics
Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

   95% Chebyshev (MVUE) UCL       9.94  97.5% Chebyshev (MVUE) UCL      11.17
   99% Chebyshev (MVUE) UCL

   95% CLT UCL       8.24    95% Jackknife UCL       8.27
   95% Standard Bootstrap UCL       8.25    95% Bootstrap-t UCL       8.48

   95% Hall's Bootstrap UCL       8.53    95% Percentile Bootstrap UCL       8.33
   95% BCA Bootstrap UCL       8.37

      1.84

5% Lilliefors Critical Value       0.15Data appear Lognormal at 5% Significance Level
Data appear Lognormal at 5% Significance Level

   95% H-UCL       8.48    90% Chebyshev (MVUE) UCL       9.06

Maximum of Logged Data       2.83 SD of logged Data       0.49

Adjusted Level of Significance      0.041 Adjusted Chi Square Value    214.9

Assuming Lognormal Distribution

Lognormal Statistics
Minimum of Logged Data       0.95 Mean of logged Data

Lognormal GOF Test
Shapiro Wilk Test Statistic       0.96 Shapiro Wilk Lognormal GOF Test

Assuming Gamma Distribution
roximate Gamma UCL (use when n>=50)       8.32% Adjusted Gamma UCL (use when n<50)       8.39

5% Shapiro Wilk Critical Value       0.93Data appear Lognormal at 5% Significance Level
Lilliefors Test Statistic      0.094 Lilliefors Lognormal GOF Test

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics
k hat (MLE)       4.33 k star (bias corrected MLE)       3.94

Approximate Chi Square Value (0.05)    216.7

Theta hat (MLE)       1.65 Theta star (bias corrected MLE)       1.81
nu hat (MLE)    277.1 nu star (bias corrected)

MLE Mean (bias corrected)       7.14 MLE Sd (bias corrected)       3.59
   252.5

Gamma GOF Test
A-D Test Statistic       0.51 Anderson-Darling Gamma GOF Test

5% A-D Critical Value       0.75d data appear Gamma Distributed at 5% Significan
K-S Test Statistic       0.12 Kolmogrov-Smirnoff Gamma GOF Test

5% K-S Critical Value       0.15d data appear Gamma Distributed at 5% Significan

Assuming Normal Distribution
   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL       8.27    95% Adjusted-CLT UCL (Chen-1995)       8.40

5% Lilliefors Critical Value       0.15

      0.52 Skewness       1.29

   95% Modified-t UCL (Johnson-1978)       8.30

Shapiro Wilk Test Statistic       0.86 Shapiro Wilk GOF Test

SD       3.76 Std. Error of Mean       0.66
Coefficient of Variation

Data Not Normal at 5% Significance Level
Data Not Normal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.93 Data Not Normal at 5% Significance Level
Lilliefors Test Statistic       0.19 Lilliefors GOF Test

Total Number of Observations      32 Number of Distinct Observations      31
Number of Missing Observations       0

Minimum       2.6 Mean       7.14
Maximum      17.1 Median

Normal GOF Test

      6.12

Copper

General Statistics

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.
For additional insight the user may want to consult a statistician.
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DL/2 Statistics
DL/2 Normal DL/2 Log-Transformed
Mean in Original Scale      0.043 Mean in Log Scale     -3.54

SD in Original Scale      0.062 SD in Log Scale       0.73
   95% t UCL (Assumes normality)      0.062    95% H-Stat UCL      0.050

SD in Original Scale      0.060 SD in Log Scale       0.64
% t UCL (assumes normality of ROS data)      0.066    95% Percentile Bootstrap UCL      0.066

   95% BCA Bootstrap UCL      0.073    95% Bootstrap t UCL      0.095
   95% H-UCL (Log ROS)      0.055

CLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distribute
KM Mean (logged)     -3.338    95% H-UCL (KM -Log)      0.055

KM SD (logged)       0.64    95% Critical H Value (KM-Log)       2.05
KM Standard Error of Mean (logged)       0.13

Lognormal GOF Test on Detected Observations Only
Shapiro Wilk Test Statistic       0.94 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.85ected Data appear Lognormal at 5% Significance L
Lilliefors Test Statistic       0.16 Lilliefors GOF Test

5% Lilliefors Critical Value       0.26ected Data appear Lognormal at 5% Significance L
Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects
Mean in Original Scale      0.048 Mean in Log Scale     -3.338

     55.9 nu star (bias corrected)      51.99
MLE Mean (bias corrected)      0.037 MLE Sd (bias corrected)      0.041

Adjusted Level of Significance (β)      0.041
Approximate Chi Square Value (51.99, α)      36.43 Adjusted Chi Square Value (51.99, β)      35.73

ma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM e
Minimum      0.01 Mean      0.037

mma Approximate UCL (use when n>=50)      0.053% Gamma Adjusted UCL (use when n<50)      0.055

nu hat (MLE)

Maximum       0.32 Median      0.01
SD      0.064 CV       1.71

k hat (MLE)       0.87 k star (bias corrected MLE)       0.81
Theta hat (MLE)      0.043 Theta star (bias corrected MLE)      0.046

     0.072mma Adjusted KM-UCL (use when n<50)      0.073

Gamma Kaplan-Meier (KM) Statistics
k hat (KM)       0.66 nu hat (KM)      42.42

Gamma ROS Statistics using Imputed  Non-Detects
GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1
For such situations, GROS method tends to yield inflated values of UCLs and BTVs

Approximate Chi Square Value (42.42, α)      28.49 Adjusted Chi Square Value (42.42, β)      27.88
 Approximate KM-UCL (use when n>=50)

Gamma Statistics on Detected Data Only
k hat (MLE)       1.43 k star (bias corrected MLE)       1.10

Theta hat (MLE)      0.061 Theta star (bias corrected MLE)      0.079
nu hat (MLE)      31.56 nu star (bias corrected)      24.29

97.5% KM Chebyshev UCL       0.11 99% KM Chebyshev UCL       0.16

MLE Mean (bias corrected)      0.088 MLE Sd (bias corrected)      0.084

Detected data appear Gamma Distributed at 5% Significance Level

Gamma GOF Tests on Detected Observations Only
A-D Test Statistic       0.54 Anderson-Darling GOF Test

5% A-D Critical Value       0.74d data appear Gamma Distributed at 5% Significan
K-S Test Statistic       0.20 Kolmogrov-Smirnoff GOF

5% K-S Critical Value       0.26d data appear Gamma Distributed at 5% Significan

     0.068

Detected Data Not Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs
Mean      0.048 Standard Error of Mean      0.011

90% KM Chebyshev UCL      0.082 95% KM Chebyshev UCL      0.097

SD      0.059    95% KM (BCA) UCL      0.069
95% KM (t) UCL      0.067

Mean of Logged Detects     -2.815 SD of Logged Detects       0.88

   95% KM (z) UCL      0.066    95% KM Bootstrap t UCL      0.094
95% KM (Percentile Bootstrap) UCL

Normal GOF Test on Detects Only
Shapiro Wilk Test Statistic       0.73 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.85Detected Data Not Normal at 5% Significance Leve
Lilliefors Test Statistic       0.29 Lilliefors GOF Test

5% Lilliefors Critical Value       0.26Detected Data Not Normal at 5% Significance Leve

     21
Number of Distinct Detects      11 Number of Distinct Non-Detects      19

     0.092

Minimum Detect      0.019 Minimum Non-Detect      0.035
Maximum Detect       0.32 Maximum Non-Detect      0.047

Skewness Detects       1.99 Kurtosis Detects       3.83

Variance Detects     0.008 Percent Non-Detects      65.63
Mean Detects      0.088

Median Detects      0.061 CV Detects       1.05
SD Detects

Number of Detects      11 Number of Non-Detects
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Lilliefors GOF Test
5% Lilliefors Critical Value       0.17ected Data appear Lognormal at 5% Significance L

Detected Data appear Approximate Lognormal at 5% Significance Level

     38.76 Adjusted Chi Square Value (54.77, β)      38.04

Lilliefors Test Statistic       0.13

mma Approximate UCL (use when n>=50)       2.08% Gamma Adjusted UCL (use when n<50)       2.11

Adjusted Level of Significance (β)      0.041
Approximate Chi Square Value (54.77, α)

Lognormal GOF Test on Detected Observations Only
Shapiro Wilk Test Statistic       0.91 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.92etected Data Not Lognormal at 5% Significance Le

Maximum      13.1 Median       0.67
SD       2.40 CV       1.63

k hat (MLE)       0.92 k star (bias corrected MLE)       0.85
Theta hat (MLE)       1.59 Theta star (bias corrected MLE)       1.72

nu hat (MLE)      58.96 nu star (bias corrected)      54.77
MLE Mean (bias corrected)       1.47 MLE Sd (bias corrected)       1.59

Approximate Chi Square Value (27.41, α)      16.47 Adjusted Chi Square Value (27.41, β)      16.02
 Approximate KM-UCL (use when n>=50)       2.54mma Adjusted KM-UCL (use when n<50)       2.62

ma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM e
Minimum      0.01 Mean       1.47

Gamma ROS Statistics using Imputed  Non-Detects
GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1
For such situations, GROS method tends to yield inflated values of UCLs and BTVs

      1.62

Theta hat (MLE)       1.41 Theta star (bias corrected MLE)       1.55
nu hat (MLE)      64.64 nu star (bias corrected)      58.79

      0.76ed Data Not Gamma Distributed at 5% Significanc

Gamma Kaplan-Meier (KM) Statistics
k hat (KM)       0.42 nu hat (KM)      27.41

MLE Mean (bias corrected)       1.69 MLE Sd (bias corrected)

      0.18 Kolmogrov-Smirnoff GOF
5% K-S Critical Value       0.17ed Data Not Gamma Distributed at 5% Significanc

Gamma GOF Tests on Detected Observations Only
A-D Test Statistic       1.79 Anderson-Darling GOF Test

5% A-D Critical Value

   95% KM (Percentile Bootstrap) UCL       2.26

Detected Data Not Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only
k hat (MLE)       1.19 k star (bias corrected MLE)       1.08

K-S Test Statistic

90% KM Chebyshev UCL       2.79 95% KM Chebyshev UCL       3.36

SD       2.33    95% KM (BCA) UCL       2.39
   95% KM (t) UCL       2.24

Detected Data Not Normal at 5% Significance Leve

97.5% KM Chebyshev UCL       4.16 99% KM Chebyshev UCL       5.72

   95% KM (z) UCL       2.22    95% KM Bootstrap t UCL       3.81

Lilliefors GOF Test
5% Lilliefors Critical Value       0.17Detected Data Not Normal at 5% Significance Leve

Median Detects       0.97 CV Detects       1.51
Skewness Detects

Normal GOF Test on Detects Only
Shapiro Wilk Test Statistic       0.49 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.92

      2.55

Detected Data Not Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs
Mean       1.53 Standard Error of Mean       0.42

Lilliefors Test Statistic       0.32

      3.84 Kurtosis Detects      16.2

Number of Distinct Detects      27 Number of Distinct Non-Detects       4
Minimum Detect       0.35 Minimum Non-Detect       1.08

Variance Detects       6.54 Percent Non-Detects      15.63
Mean Detects       1.69 SD Detects

Mean of Logged Detects      0.053 SD of Logged Detects       0.85

95% Adjusted Gamma KM-UCL      0.073

Fluoride

General Statistics
Total Number of Observations      32 Number of Distinct Observations      31

Number of Detects      27 Number of Non-Detects       5

Maximum Detect      13.1 Maximum Non-Detect       1.39

Suggested UCL to Use
95% KM (t) UCL      0.067 95% GROS Adjusted Gamma UCL      0.055

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics
Detected Data appear Gamma Distributed at 5% Significance Level

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
Recommendations are based upon data size, data distribution, and skewness.

mmendations are based upon the results of the simulation studies summarized in Singh, Maichle, and 
ations results will not cover all Real World data sets; for additional insight the user may want to cons
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ma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM e

Gamma ROS Statistics using Imputed  Non-Detects
GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1
For such situations, GROS method tends to yield inflated values of UCLs and BTVs

Gamma Kaplan-Meier (KM) Statistics
k hat (KM)       1.57 nu hat (KM)    100.5

MLE Mean (bias corrected)      0.047 MLE Sd (bias corrected)      0.044

pproximate Chi Square Value (100.47, α)      78.34 Adjusted Chi Square Value (100.47, β)      77.3
 Approximate KM-UCL (use when n>=50)      0.035mma Adjusted KM-UCL (use when n<50)      0.035

     0.081

K-S Test Statistic       0.19 Kolmogrov-Smirnoff GOF
5% K-S Critical Value       0.31d data appear Gamma Distributed at 5% Significan

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only
k hat (MLE)       1.82 k star (bias corrected MLE)       1.13

Theta hat (MLE)      0.025 Theta star (bias corrected MLE)      0.041

Gamma GOF Tests on Detected Observations Only
A-D Test Statistic       0.28 Anderson-Darling GOF Test

   95% KM (z) UCL      0.036
95% KM (t) UCL      0.036 95% KM (Percentile Bootstrap) UCL      0.037

Detected Data appear Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs
Mean      0.027 Standard Error of Mean

nu hat (MLE)      25.52 nu star (bias corrected)      15.92

   95% KM Bootstrap t UCL      0.038
90% KM Chebyshev UCL      0.043 95% KM Chebyshev UCL      0.051

5% A-D Critical Value       0.71d data appear Gamma Distributed at 5% Significan

97.5% KM Chebyshev UCL      0.061 99% KM Chebyshev UCL

SD      0.022    95% KM (BCA) UCL      0.037
    0.005

Lilliefors Test Statistic       0.28

Mean of Logged Detects     -3.356 SD of Logged Detects       0.82

Median Detects      0.030 CV Detects       0.88
Skewness Detects

Normal GOF Test on Detects Only
Shapiro Wilk Test Statistic       0.81 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.80etected Data appear Normal at 5% Significance Le
Lilliefors GOF Test

5% Lilliefors Critical Value       0.33etected Data appear Normal at 5% Significance Le

Number of Distinct Non-Detects      23
Minimum Detect      0.011 Minimum Non-Detect      0.035

Maximum Detect       0.13 Maximum Non-Detect      0.047
Variance Detects     0.001 Percent Non-Detects      78.13

      1.67 Kurtosis Detects       2.65

Mean Detects      0.047 SD Detects      0.041

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
Recommendations are based upon data size, data distribution, and skewness.

mmendations are based upon the results of the simulation studies summarized in Singh, Maichle, and 
ations results will not cover all Real World data sets; for additional insight the user may want to cons

Suggested UCL to Use
95% KM (Chebyshev) UCL       3.36

   -0.034

Indeno(1,2,3-cd)pyrene

General Statistics
Total Number of Observations      32 Number of Distinct Observations      30

      2.23    95% H-Stat UCL       1.84

Number of Detects       7 Number of Non-Detects      25
Number of Distinct Detects       7

DL/2 Statistics
DL/2 Normal DL/2 Log-Transformed
Mean in Original Scale       1.52 Mean in Log Scale

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics
Detected Data appear Approximate Lognormal Distributed at 5% Significance Level

SD in Original Scale       2.37 SD in Log Scale       0.80
   95% t UCL (Assumes normality)

   95% Bootstrap t UCL       3.88
   95% H-UCL (Log ROS)       1.85

KM Standard Error of Mean (logged)       0.14

CLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distribute
KM Mean (logged)    -0.029    95% H-UCL (KM -Log)       1.84

KM SD (logged)       0.80    95% Critical H Value (KM-Log)       2.21

   95% BCA Bootstrap UCL       2.67
% t UCL (assumes normality of ROS data)       2.24    95% Percentile Bootstrap UCL       2.32

Lognormal ROS Statistics Using Imputed Non-Detects
Mean in Original Scale       1.53 Mean in Log Scale

SD in Original Scale       2.37 SD in Log Scale       0.8
   -0.018
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nu hat (MLE)      82.3 nu star (bias corrected)      75.92

Data Not Gamma Distributed at 5% Significance Level

Gamma Statistics
k hat (MLE)       1.28 k star (bias corrected MLE)

     34.53

Gamma GOF Test
A-D Test Statistic       3.10 Anderson-Darling Gamma GOF Test

5% A-D Critical Value       0.76ata Not Gamma Distributed at 5% Significance Lev

MLE Mean (bias corrected)      22.57 MLE Sd (bias corrected)      20.72

5% K-S Critical Value       0.15ata Not Gamma Distributed at 5% Significance Lev

      7.05
Coefficient of Variation       1.76 Skewness       5.11

Data Not Normal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.93 Data Not Normal at 5% Significance Level
Lilliefors Test Statistic       0.38 Lilliefors GOF Test

   95% Adjusted-CLT UCL (Chen-1995)      40.98

Theta hat (MLE)      17.55 Theta star (bias corrected MLE)      19.02
      1.18

K-S Test Statistic       0.26 Kolmogrov-Smirnoff Gamma GOF Test

   95% Modified-t UCL (Johnson-1978)      35.59

Assuming Normal Distribution
   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL

mmendations are based upon the results of the simulation studies summarized in Singh, Maichle, and 
ations results will not cover all Real World data sets; for additional insight the user may want to cons

Suggested UCL to Use
95% KM (t) UCL      0.036 95% KM (Percentile Bootstrap) UCL      0.037

Lead

General Statistics

5% Lilliefors Critical Value       0.15 Data Not Normal at 5% Significance Level

Normal GOF Test
Shapiro Wilk Test Statistic

Maximum    234 Median      13.05

Total Number of Observations      32 Number of Distinct Observations      31

      0.36 Shapiro Wilk GOF Test

SD      39.92 Std. Error of Mean

      1.96
KM Standard Error of Mean (logged)       0.20

DL/2 Statistics
DL/2 Normal DL/2 Log-Transformed

     0.032    95% H-Stat UCL      0.028

Minimum       3.13 Mean      22.57
Number of Missing Observations       0

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics
Detected Data appear Normal Distributed at 5% Significance Level

SD in Original Scale      0.021 SD in Log Scale       0.43
   95% t UCL (Assumes normality)

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
Recommendations are based upon data size, data distribution, and skewness.

ected Data appear Lognormal at 5% Significance L

Mean in Original Scale      0.026 Mean in Log Scale     -3.79

     0.033

Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects
Mean in Original Scale      0.026 Mean in Log Scale     -3.777

   95% H-UCL (Log ROS)      0.029

SD in Original Scale      0.021 SD in Log Scale       0.44
% t UCL (assumes normality of ROS data)      0.032

CLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distribute
KM Mean (logged)     -3.77    95% H-UCL (KM -Log)      0.032

KM SD (logged)       0.54    95% Critical H Value (KM-Log)

nu star (bias corrected)    187.3
MLE Mean (bias corrected)      0.024 MLE Sd (bias corrected)      0.014

Adjusted Level of Significance (β)      0.041

mma Approximate UCL (use when n>=50)      0.029% Gamma Adjusted UCL (use when n<50)      0.029

   95% BCA Bootstrap UCL      0.037    95% Bootstrap t UCL      0.052
   95% Percentile Bootstrap UCL

Lognormal GOF Test on Detected Observations Only
Shapiro Wilk Test Statistic       0.97 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.80ected Data appear Lognormal at 5% Significance L
Lilliefors Test Statistic       0.14 Lilliefors GOF Test

5% Lilliefors Critical Value       0.33

pproximate Chi Square Value (187.34, α)    156.7 Adjusted Chi Square Value (187.34, β)    155.2

Minimum      0.01 Mean      0.024
Maximum       0.13 Median      0.018

SD      0.022 CV       0.89
k hat (MLE)       3.20 k star (bias corrected MLE)       2.92

Theta hat (MLE)     0.007 Theta star (bias corrected MLE)     0.008
nu hat (MLE)    205.2
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Approximate Chi Square Value (0.05)    349.2
Adjusted Level of Significance      0.041 Adjusted Chi Square Value    346.9

MLE Mean (bias corrected)    288.1 MLE Sd (bias corrected)    116.1

Lognormal GOF Test

Assuming Gamma Distribution
oximate Gamma UCL (use when n>=50))    325.3% Adjusted Gamma UCL (use when n<50)    327.4

K-S Test Statistic      0.075 Kolmogrov-Smirnoff Gamma GOF Test
5% K-S Critical Value       0.15d data appear Gamma Distributed at 5% Significan

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics
k hat (MLE)       6.77 k star (bias corrected MLE)       6.15

Theta hat (MLE)      42.54 Theta star (bias corrected MLE)      46.78
nu hat (MLE)    433.5 nu star (bias corrected)    394.2

   95% Modified-t UCL (Johnson-1978)    325.8

Assuming Normal Distribution
   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL    324.7    95% Adjusted-CLT UCL (Chen-1995)    330.7

      1.73

Gamma GOF Test
A-D Test Statistic       0.25 Anderson-Darling Gamma GOF Test

5% A-D Critical Value       0.74d data appear Gamma Distributed at 5% Significan

Shapiro Wilk Test Statistic       0.87 Shapiro Wilk GOF Test

Coefficient of Variation       0.42 Skewness

Data appear Approximate Normal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.93 Data Not Normal at 5% Significance Level
Lilliefors Test Statistic       0.10 Lilliefors GOF Test

Manganese

General Statistics

5% Lilliefors Critical Value       0.15 Data appear Normal at 5% Significance Level

Normal GOF Test

Maximum    747 Median    280.5

Total Number of Observations      32 Number of Distinct Observations

Minimum    119 Mean    288.1
Number of Missing Observations       0

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
mmendations are based upon the results of the simulation studies summarized in Singh, Singh, and 

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.
For additional insight the user may want to consult a statistician.

Suggested UCL to Use
95% Chebyshev (Mean, Sd) UCL      53.32

SD    122.2 Std. Error of Mean      21.6

   90% Chebyshev(Mean, Sd) UCL      43.74    95% Chebyshev(Mean, Sd) UCL      53.32
   95% BCA Bootstrap UCL      44.29

   95% CLT UCL      34.17    95% Jackknife UCL      34.53
   95% Standard Bootstrap UCL      33.94

     32

 97.5% Chebyshev(Mean, Sd) UCL      66.63    99% Chebyshev(Mean, Sd) UCL      92.78

   95% Hall's Bootstrap UCL      72.68    95% Percentile Bootstrap UCL      36.05
   95% Bootstrap-t UCL      69.19

   99% Chebyshev (MVUE) UCL      48.04

Assuming Lognormal Distribution
   95% H-UCL      26.42    90% Chebyshev (MVUE) UCL      28

Nonparametric Distribution Free UCL Statistics
Data do not follow a Discernible Distribution (0.05)

Nonparametric Distribution Free UCLs

Lognormal GOF Test
Shapiro Wilk Test Statistic       0.87 Shapiro Wilk Lognormal GOF Test

   95% Chebyshev (MVUE) UCL      31.92  97.5% Chebyshev (MVUE) UCL      37.36

Maximum of Logged Data

5% Shapiro Wilk Critical Value       0.93 Data Not Lognormal at 5% Significance Level
Lilliefors Test Statistic       0.17 Lilliefors Lognormal GOF Test

Lognormal Statistics
Minimum of Logged Data       1.14 Mean of logged Data       2.68

5% Lilliefors Critical Value       0.15 Data Not Lognormal at 5% Significance Level
Data Not Lognormal at 5% Significance Level

      5.45 SD of logged Data       0.76

Assuming Gamma Distribution
oximate Gamma UCL (use when n>=50))      30.13% Adjusted Gamma UCL (use when n<50)      30.61

Adjusted Level of Significance      0.041 Adjusted Chi Square Value      55.97
Approximate Chi Square Value (0.05)      56.85
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 Approximate KM-UCL (use when n>=50)       0.11mma Adjusted KM-UCL (use when n<50)       0.12

Gamma ROS Statistics using Imputed  Non-Detects
GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

     0.057 Theta star (bias corrected MLE)      0.062

Gamma Kaplan-Meier (KM) Statistics
k hat (KM)       0.20 nu hat (KM)      12.89

MLE Mean (bias corrected)      0.053 MLE Sd (bias corrected)      0.057

Approximate Chi Square Value (12.89, α)       5.82 Adjusted Chi Square Value (12.89, β)       5.56

nu hat (MLE)      57.77 nu star (bias corrected)      53.51

   95% KM Bootstrap t UCL       0.21
90% KM Chebyshev UCL       0.11 95% KM Chebyshev UCL       0.14

5% A-D Critical Value       0.77ed Data Not Gamma Distributed at 5% Significanc

97.5% KM Chebyshev UCL       0.18 99% KM Chebyshev UCL       0.26

K-S Test Statistic       0.22 Kolmogrov-Smirnoff GOF
5% K-S Critical Value       0.16ed Data Not Gamma Distributed at 5% Significanc

Detected Data Not Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only
k hat (MLE)       0.93 k star (bias corrected MLE)       0.86

Theta hat (MLE)

5% Lilliefors Critical Value       0.15Detected Data Not Normal at 5% Significance Leve

Gamma GOF Tests on Detected Observations Only
A-D Test Statistic       2.44 Anderson-Darling GOF Test

   95% KM (z) UCL      0.086
   95% KM (t) UCL      0.087    95% KM (Percentile Bootstrap) UCL      0.093

Detected Data Not Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs
Mean      0.052 Standard Error of Mean

Variance Detects      0.014 Percent Non-Detects       3.12

      5.27 Kurtosis Detects      28.67

SD       0.11    95% KM (BCA) UCL      0.094
     0.021

Lilliefors Test Statistic       0.35

Mean of Logged Detects     -3.548 SD of Logged Detects       0.90

Median Detects      0.026 CV Detects       2.23
Skewness Detects

Normal GOF Test on Detects Only
Shapiro Wilk Test Statistic       0.32 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.92Detected Data Not Normal at 5% Significance Leve
Lilliefors GOF Test

     31
Number of Detects      31 Number of Non-Detects       1

Number of Distinct Detects      30 Number of Distinct Non-Detects       1
    0.006 Minimum Non-Detect      0.012

Maximum Detect       0.69 Maximum Non-Detect      0.012

   95% Percentile Bootstrap UCL    324.7
   95% BCA Bootstrap UCL    332.4

   90% Chebyshev(Mean, Sd) UCL    352.9    95% Chebyshev(Mean, Sd) UCL    382.3

Mean Detects      0.053 SD Detects       0.12

Minimum Detect

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
mmendations are based upon the results of the simulation studies summarized in Singh, Singh, and 

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.
For additional insight the user may want to consult a statistician.

Suggested UCL to Use
95% Student's-t UCL    324.7

Mercury

General Statistics
Total Number of Observations      32 Number of Distinct Observations

 97.5% Chebyshev(Mean, Sd) UCL    423    99% Chebyshev(Mean, Sd) UCL    503

   490.3

Assuming Lognormal Distribution
   95% H-UCL    328.2    90% Chebyshev (MVUE) UCL    348.7

Nonparametric Distribution Free UCL Statistics
Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

   95% Chebyshev (MVUE) UCL    376.3  97.5% Chebyshev (MVUE) UCL    414.8
   99% Chebyshev (MVUE) UCL

   95% CLT UCL    323.6    95% Jackknife UCL    324.7
   95% Standard Bootstrap UCL    322.4    95% Bootstrap-t UCL    335.3

   95% Hall's Bootstrap UCL    352.8

5% Shapiro Wilk Critical Value       0.93Data appear Lognormal at 5% Significance Level
Lilliefors Test Statistic       0.10 Lilliefors Lognormal GOF Test

Lognormal Statistics
Minimum of Logged Data       4.77 Mean of logged Data       5.58

Maximum of Logged Data       6.61 SD of logged Data       0.39

5% Lilliefors Critical Value       0.15Data appear Lognormal at 5% Significance Level
Data appear Lognormal at 5% Significance Level

Shapiro Wilk Test Statistic       0.98 Shapiro Wilk Lognormal GOF Test
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Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics
k hat (MLE)       6.03 k star (bias corrected MLE)

Gamma GOF Test
A-D Test Statistic       0.45 Anderson-Darling Gamma GOF Test

5% A-D Critical Value       0.74d data appear Gamma Distributed at 5% Significan

5% K-S Critical Value       0.15d data appear Gamma Distributed at 5% Significan

Coefficient of Variation       0.38 Skewness       0.4

Data appear Normal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.93 Data appear Normal at 5% Significance Level
Lilliefors Test Statistic       0.11 Lilliefors GOF Test

   95% Adjusted-CLT UCL (Chen-1995)       4.91

      5.48

K-S Test Statistic       0.14 Kolmogrov-Smirnoff Gamma GOF Test

   95% Modified-t UCL (Johnson-1978)       4.90

Assuming Normal Distribution
   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL       4.90

ations results will not cover all Real World data sets; for additional insight the user may want to cons

Suggested UCL to Use
95% KM (Chebyshev) UCL       0.14

Nickel

General Statistics

5% Lilliefors Critical Value       0.15 Data appear Normal at 5% Significance Level

Normal GOF Test
Shapiro Wilk Test Statistic

Maximum       8.46 Median       3.97

Total Number of Observations      32 Number of Distinct Observations      31

      0.96 Shapiro Wilk GOF Test

SD       1.70 Std. Error of Mean       0.30

KM Standard Error of Mean (logged)       0.16

DL/2 Statistics
DL/2 Normal DL/2 Log-Transformed

     0.087    95% H-Stat UCL      0.063

Minimum       1.04 Mean       4.39
Number of Missing Observations       0

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics
Detected Data appear Approximate Lognormal Distributed at 5% Significance Level

SD in Original Scale       0.11 SD in Log Scale       0.93
   95% t UCL (Assumes normality)

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
Recommendations are based upon data size, data distribution, and skewness.

mmendations are based upon the results of the simulation studies summarized in Singh, Maichle, and 

Mean in Original Scale      0.052 Mean in Log Scale     -3.597

     0.093

Detected Data appear Approximate Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects
Mean in Original Scale      0.052 Mean in Log Scale     -3.588

   95% H-UCL (Log ROS)      0.062

SD in Original Scale       0.11 SD in Log Scale       0.92
% t UCL (assumes normality of ROS data)      0.087

CLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distribute
KM Mean (logged)     -3.585    95% H-UCL (KM -Log)      0.060

KM SD (logged)       0.90    95% Critical H Value (KM-Log)       2.32

   95% BCA Bootstrap UCL       0.11    95% Bootstrap t UCL       0.20
   95% Percentile Bootstrap UCL

Lognormal GOF Test on Detected Observations Only
Shapiro Wilk Test Statistic       0.91 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.92etected Data Not Lognormal at 5% Significance Le
Lilliefors Test Statistic       0.11 Lilliefors GOF Test

5% Lilliefors Critical Value       0.15ected Data appear Lognormal at 5% Significance L

Theta star (bias corrected MLE)      0.061
nu hat (MLE)      59.02 nu star (bias corrected)      54.82

MLE Mean (bias corrected)      0.052 MLE Sd (bias corrected)      0.056
Adjusted Level of Significance (β)      0.041

mma Approximate UCL (use when n>=50)      0.074% Gamma Adjusted UCL (use when n<50)      0.075
Approximate Chi Square Value (54.82, α)      38.81 Adjusted Chi Square Value (54.82, β)      38.09

ma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM e
Minimum     0.006 Mean      0.052

GROS may not be used when kstar of detected data is small such as < 0.1
For such situations, GROS method tends to yield inflated values of UCLs and BTVs

Maximum       0.69 Median      0.026
SD       0.11 CV       2.26

k hat (MLE)       0.92 k star (bias corrected MLE)       0.85
Theta hat (MLE)      0.056
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      0.22 Kolmogrov-Smirnoff GOF
5% K-S Critical Value       0.26d data appear Gamma Distributed at 5% Significan

5% A-D Critical Value

95% KM (Percentile Bootstrap) UCL       1.86

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only
k hat (MLE)       3.49 k star (bias corrected MLE)       2.51

K-S Test Statistic

90% KM Chebyshev UCL       2.12 95% KM Chebyshev UCL       2.42

Theta hat (MLE)       0.72 Theta star (bias corrected MLE)       1.00

      0.73d data appear Gamma Distributed at 5% Significan

97.5% KM Chebyshev UCL       2.83 99% KM Chebyshev UCL       3.64

   95% KM (z) UCL       1.82    95% KM Bootstrap t UCL       2.28

Lilliefors GOF Test
5% Lilliefors Critical Value       0.28etected Data appear Normal at 5% Significance Le

Gamma GOF Tests on Detected Observations Only
A-D Test Statistic       0.62 Anderson-Darling GOF Test

Detected Data appear Approximate Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs
Mean       1.46 Standard Error of Mean       0.21

Lilliefors Test Statistic       0.27

      2.27 Kurtosis Detects       5.62

SD       1.17    95% KM (BCA) UCL       1.98
95% KM (t) UCL       1.83

Detected Data Not Normal at 5% Significance Leve

Mean of Logged Detects       0.78 SD of Logged Detects       0.53

Median Detects       1.93 CV Detects       0.69
Skewness Detects

Normal GOF Test on Detects Only
Shapiro Wilk Test Statistic       0.72 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.84

      1.75

Maximum Detect       7.07 Maximum Non-Detect       1.43

Number of Detects      10 Number of Non-Detects      22
Number of Distinct Detects      10

Variance Detects       3.07 Percent Non-Detects      68.75
Mean Detects       2.53 SD Detects

Minimum Detect       1.18 Minimum Non-Detect       0.97
Number of Distinct Non-Detects      16

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
mmendations are based upon the results of the simulation studies summarized in Singh, Singh, and 

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.
For additional insight the user may want to consult a statistician.

Suggested UCL to Use
95% Student's-t UCL       4.90

Nitrate

General Statistics
Total Number of Observations      32 Number of Distinct Observations      25

   90% Chebyshev(Mean, Sd) UCL       5.29    95% Chebyshev(Mean, Sd) UCL       5.70
   95% BCA Bootstrap UCL       4.89

   95% CLT UCL       4.89    95% Jackknife UCL       4.90
   95% Standard Bootstrap UCL       4.88

 97.5% Chebyshev(Mean, Sd) UCL       6.27    99% Chebyshev(Mean, Sd) UCL       7.39

   95% Hall's Bootstrap UCL       4.93    95% Percentile Bootstrap UCL       4.88
   95% Bootstrap-t UCL       4.95

   99% Chebyshev (MVUE) UCL       8.08

Assuming Lognormal Distribution
   95% H-UCL       5.19    90% Chebyshev (MVUE) UCL       5.54

Nonparametric Distribution Free UCL Statistics
Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

Lognormal GOF Test
Shapiro Wilk Test Statistic       0.92 Shapiro Wilk Lognormal GOF Test

   95% Chebyshev (MVUE) UCL       6.03  97.5% Chebyshev (MVUE) UCL       6.72

Maximum of Logged Data

5% Shapiro Wilk Critical Value       0.93 Data Not Lognormal at 5% Significance Level
Lilliefors Test Statistic       0.17 Lilliefors Lognormal GOF Test

Lognormal Statistics
Minimum of Logged Data      0.039 Mean of logged Data       1.39

5% Lilliefors Critical Value       0.15 Data Not Lognormal at 5% Significance Level
Data Not Lognormal at 5% Significance Level

      2.13 SD of logged Data       0.44

Assuming Gamma Distribution
oximate Gamma UCL (use when n>=50))       4.99% Adjusted Gamma UCL (use when n<50)       5.03

Adjusted Level of Significance      0.041

nu hat (MLE)    386 nu star (bias corrected)    351.1

Adjusted Chi Square Value    306.6

MLE Mean (bias corrected)       4.39 MLE Sd (bias corrected)       1.87
Approximate Chi Square Value (0.05)    308.7

Theta hat (MLE)       0.72 Theta star (bias corrected MLE)       0.80
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Detected Data Not Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs

Lilliefors Test Statistic       0.30

Mean of Logged Detects     -3.137 SD of Logged Detects       0.82

Median Detects      0.040 CV Detects       1.04
Skewness Detects

Normal GOF Test on Detects Only
Shapiro Wilk Test Statistic       0.70 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.84Detected Data Not Normal at 5% Significance Leve
Lilliefors GOF Test

5% Lilliefors Critical Value       0.28Detected Data Not Normal at 5% Significance Leve

Number of Distinct Non-Detects      20
Minimum Detect      0.018 Minimum Non-Detect      0.035

Maximum Detect       0.22 Maximum Non-Detect      0.047
Variance Detects     0.004 Percent Non-Detects      68.75

      2.28 Kurtosis Detects       5.61

Mean Detects      0.061 SD Detects      0.064

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
Recommendations are based upon data size, data distribution, and skewness.

mmendations are based upon the results of the simulation studies summarized in Singh, Maichle, and 
ations results will not cover all Real World data sets; for additional insight the user may want to cons

Suggested UCL to Use
95% KM (t) UCL       1.83 95% KM (Percentile Bootstrap) UCL       1.86

    -0.122

Phenanthrene

General Statistics
Total Number of Observations      32 Number of Distinct Observations      30

      1.59    95% H-Stat UCL       1.44

Number of Detects      10 Number of Non-Detects      22
Number of Distinct Detects      10

DL/2 Statistics
DL/2 Normal DL/2 Log-Transformed
Mean in Original Scale       1.19 Mean in Log Scale

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics
Detected Data appear Approximate Normal Distributed at 5% Significance Level

SD in Original Scale       1.31 SD in Log Scale       0.68
   95% t UCL (Assumes normality)

   95% Bootstrap t UCL       1.82
   95% H-UCL (Log ROS)       1.43

KM Standard Error of Mean (logged)      0.087

CLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distribute
KM Mean (logged)       0.22    95% H-UCL (KM -Log)       1.64

Lilliefors GOF Test
5% Lilliefors Critical Value       0.28ected Data appear Lognormal at 5% Significance L

KM SD (logged)       0.46    95% Critical H Value (KM-Log)       1.90

   95% BCA Bootstrap UCL       1.64
% t UCL (assumes normality of ROS data)       1.47    95% Percentile Bootstrap UCL       1.48

Detected Data appear Lognormal at 5% Significance Level

     16.73 nu star (bias corrected)      16.5

Lognormal ROS Statistics Using Imputed Non-Detects
Mean in Original Scale       1.05 Mean in Log Scale

      8.31 Adjusted Chi Square Value (16.50, β)       8.00

SD in Original Scale       1.38 SD in Log Scale       0.91
    -0.438

Lilliefors Test Statistic       0.19

mma Approximate UCL (use when n>=50)       1.58% Gamma Adjusted UCL (use when n<50)       1.64

GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs
GROS may not be used when kstar of detected data is small such as < 0.1

For such situations, GROS method tends to yield inflated values of UCLs and BTVs

Adjusted Level of Significance (β)      0.041
Approximate Chi Square Value (16.50, α)

Lognormal GOF Test on Detected Observations Only
Shapiro Wilk Test Statistic       0.90 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.84ected Data appear Lognormal at 5% Significance L

Maximum       7.07 Median      0.01
SD       1.51 CV       1.90

k hat (MLE)       0.26 k star (bias corrected MLE)       0.25
Theta hat (MLE)       3.05 Theta star (bias corrected MLE)       3.09

nu hat (MLE)

Gamma Kaplan-Meier (KM) Statistics
k hat (KM)       1.55 nu hat (KM)      99.26

MLE Mean (bias corrected)       2.53 MLE Sd (bias corrected)

MLE Mean (bias corrected)       0.79 MLE Sd (bias corrected)       1.57

Approximate Chi Square Value (99.26, α)      77.27 Adjusted Chi Square Value (99.26, β)      76.23
 Approximate KM-UCL (use when n>=50)       1.88mma Adjusted KM-UCL (use when n<50)       1.90

ma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM e
Minimum      0.01 Mean       0.79

Gamma ROS Statistics using Imputed  Non-Detects

      1.59
nu hat (MLE)      69.98 nu star (bias corrected)      50.32
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Suggested UCL to Use
95% KM (t) UCL      0.047 95% GROS Adjusted Gamma UCL      0.038

mmendations are based upon the results of the simulation studies summarized in Singh, Maichle, and 
ations results will not cover all Real World data sets; for additional insight the user may want to cons

Plutonium-239/240

General Statistics
Total Number of Observations      32 Number of Distinct Observations

      1.97
KM Standard Error of Mean (logged)       0.11

DL/2 Statistics
DL/2 Normal DL/2 Log-Transformed

     0.045    95% H-Stat UCL      0.037

     32

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
Recommendations are based upon data size, data distribution, and skewness.

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics
Detected Data appear Gamma Distributed at 5% Significance Level

SD in Original Scale      0.04 SD in Log Scale       0.58
   95% t UCL (Assumes normality)

95% Adjusted Gamma KM-UCL      0.050

ected Data appear Lognormal at 5% Significance L

Mean in Original Scale      0.033 Mean in Log Scale     -3.674

     0.048

Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects
Mean in Original Scale      0.035 Mean in Log Scale     -3.56

   95% H-UCL (Log ROS)      0.039

SD in Original Scale      0.039 SD in Log Scale       0.54
% t UCL (assumes normality of ROS data)      0.047

CLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distribute
KM Mean (logged)     -3.6    95% H-UCL (KM -Log)      0.038

KM SD (logged)       0.55    95% Critical H Value (KM-Log)

nu star (bias corrected)      85.02
MLE Mean (bias corrected)      0.029 MLE Sd (bias corrected)      0.025

Adjusted Level of Significance (β)      0.041

mma Approximate UCL (use when n>=50)      0.038% Gamma Adjusted UCL (use when n<50)      0.038

   95% BCA Bootstrap UCL      0.055    95% Bootstrap t UCL      0.070
   95% Percentile Bootstrap UCL

Lognormal GOF Test on Detected Observations Only
Shapiro Wilk Test Statistic       0.90 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.84ected Data appear Lognormal at 5% Significance L
Lilliefors Test Statistic       0.19 Lilliefors GOF Test

5% Lilliefors Critical Value       0.28

Approximate Chi Square Value (85.02, α)      64.76 Adjusted Chi Square Value (85.02, β)      63.82

ma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM e
Minimum      0.01 Mean      0.029

Gamma ROS Statistics using Imputed  Non-Detects
GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1
For such situations, GROS method tends to yield inflated values of UCLs and BTVs

Maximum       0.22 Median      0.013
SD      0.041 CV       1.42

k hat (MLE)       1.44 k star (bias corrected MLE)       1.32
Theta hat (MLE)      0.020 Theta star (bias corrected MLE)      0.021

nu hat (MLE)      92.34

Gamma Kaplan-Meier (KM) Statistics
k hat (KM)       0.79 nu hat (KM)      50.81

MLE Mean (bias corrected)      0.061 MLE Sd (bias corrected)      0.057

Approximate Chi Square Value (50.81, α)      35.44 Adjusted Chi Square Value (50.81, β)      34.76
 Approximate KM-UCL (use when n>=50)      0.049mma Adjusted KM-UCL (use when n<50)      0.050

      0.10

K-S Test Statistic       0.21 Kolmogrov-Smirnoff GOF
5% K-S Critical Value       0.27d data appear Gamma Distributed at 5% Significan

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only
k hat (MLE)       1.56 k star (bias corrected MLE)       1.16

Theta hat (MLE)      0.039 Theta star (bias corrected MLE)      0.053

Gamma GOF Tests on Detected Observations Only
A-D Test Statistic       0.61 Anderson-Darling GOF Test

   95% KM (z) UCL      0.046
95% KM (t) UCL      0.047 95% KM (Percentile Bootstrap) UCL      0.048

Mean      0.034 Standard Error of Mean

nu hat (MLE)      31.31 nu star (bias corrected)      23.25

   95% KM Bootstrap t UCL      0.066
90% KM Chebyshev UCL      0.056 95% KM Chebyshev UCL      0.066

5% A-D Critical Value       0.73d data appear Gamma Distributed at 5% Significan

97.5% KM Chebyshev UCL      0.080 99% KM Chebyshev UCL

SD      0.039    95% KM (BCA) UCL      0.047
    0.007
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Lilliefors GOF Test
5% Lilliefors Critical Value       0.25etected Data appear Normal at 5% Significance Le
Detected Data appear Approximate Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs
Mean      0.051 Standard Error of Mean      0.012

Lilliefors Test Statistic       0.24

      1.91 Kurtosis Detects       3.58

SD      0.066    95% KM (BCA) UCL      0.076

Detected Data Not Normal at 5% Significance Leve

Mean of Logged Detects     -2.758 SD of Logged Detects       0.91

Median Detects      0.050 CV Detects       1.03
Skewness Detects

Normal GOF Test on Detects Only
Shapiro Wilk Test Statistic       0.76 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.85

     0.098

     12 Number of Non-Detects      20
Number of Distinct Detects      12 Number of Distinct Non-Detects      18

Minimum Detect      0.014 Minimum Non-Detect      0.035

Variance Detects     0.009 Percent Non-Detects      62.5%
Mean Detects      0.094 SD Detects

Maximum Detect       0.34 Maximum Non-Detect      0.047

Nonparametric Distribution Free UCL Statistics
Detected Data appear Normal Distributed at 5% Significance Level

Suggested UCL to Use

   95% t UCL (Assumes normality)      0.026
DL/2 is not a recommended method, provided for comparisons and historical reasons

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
Recommendations are based upon data size, data distribution, and skewness.

mmendations are based upon the results of the simulation studies summarized in Singh, Maichle, and 
ations results will not cover all Real World data sets; for additional insight the user may want to cons

95% KM (t) UCL      0.022 95% KM (Percentile Bootstrap) UCL      0.024

Pyrene

General Statistics
Total Number of Observations      32 Number of Distinct Observations      30

Number of Detects

Adjusted Level of Significance (β)      0.041
Approximate Chi Square Value (20.33, α)      11.1 Adjusted Chi Square Value (20.33, β)      10.73

DL/2 Statistics
Mean in Original Scale      0.019 SD in Original Scale      0.023

 Approximate KM-UCL (use when n>=50)      0.027mma Adjusted KM-UCL (use when n<50)      0.027

Theta hat (MLE)     0.007 Theta star (bias corrected MLE)     0.009
nu hat (MLE)    152.5 nu star (bias corrected)    115.7

Gamma Kaplan-Meier (KM) Statistics
k hat (KM)       0.31 nu hat (KM)      20.33

MLE Mean (bias corrected)      0.045 MLE Sd (bias corrected)      0.020

Gamma GOF Tests on Detected Observations Only
A-D Test Statistic       0.37 Anderson-Darling GOF Test

5% A-D Critical Value       0.73d data appear Gamma Distributed at 5% Significan
K-S Test Statistic       0.17 Kolmogrov-Smirnoff GOF

5% K-S Critical Value       0.24d data appear Gamma Distributed at 5% Significan
Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only
k hat (MLE)       6.35 k star (bias corrected MLE)       4.82

     0.026    95% KM (BCA) UCL      0.025
95% KM (t) UCL      0.022 95% KM (Percentile Bootstrap) UCL      0.024

   95% KM (z) UCL      0.022    95% KM Bootstrap t UCL      0.022
90% KM Chebyshev UCL      0.029 95% KM Chebyshev UCL      0.035

Normal GOF Test on Detects Only
Shapiro Wilk Test Statistic       0.87 Shapiro Wilk GOF Test

97.5% KM Chebyshev UCL      0.044 99% KM Chebyshev UCL      0.062

SD

5% Shapiro Wilk Critical Value       0.85etected Data appear Normal at 5% Significance Le
Lilliefors Test Statistic       0.20 Lilliefors GOF Test

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs
Mean      0.014 Standard Error of Mean     0.004

5% Lilliefors Critical Value       0.25etected Data appear Normal at 5% Significance Le
Detected Data appear Normal at 5% Significance Level

     0.021 Minimum Non-Detect   -0.003
Maximum Detect      0.081 Maximum Non-Detect      0.027

Skewness Detects       0.97 Kurtosis Detects       0.12

Variance Detects 3.8169E Percent Non-Detects      62.5%
Mean Detects      0.045

Median Detects      0.037 CV Detects       0.43
SD Detects      0.019

Minimum Detect
Number of Distinct Detects      12 Number of Distinct Non-Detects      20

Number of Detects      12 Number of Non-Detects      20
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Number of Distinct Non-Detects      15
Minimum Detect      34.6 Minimum Non-Detect      43.5

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
Recommendations are based upon data size, data distribution, and skewness.

mmendations are based upon the results of the simulation studies summarized in Singh, Maichle, and 
ations results will not cover all Real World data sets; for additional insight the user may want to cons

Suggested UCL to Use
95% KM (t) UCL      0.073 95% KM (Percentile Bootstrap) UCL      0.074

    -3.486

Sodium

General Statistics
Total Number of Observations      32 Number of Distinct Observations      31

     0.068    95% H-Stat UCL      0.057

Number of Detects      17 Number of Non-Detects      15
Number of Distinct Detects      17

DL/2 Statistics
DL/2 Normal DL/2 Log-Transformed
Mean in Original Scale      0.048 Mean in Log Scale

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics
Detected Data appear Approximate Normal Distributed at 5% Significance Level

SD in Original Scale      0.069 SD in Log Scale       0.79
   95% t UCL (Assumes normality)

   95% Bootstrap t UCL       0.10
   95% H-UCL (Log ROS)      0.059

KM Standard Error of Mean (logged)       0.18

CLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distribute
KM Mean (logged)     -3.346    95% H-UCL (KM -Log)      0.062

Lilliefors GOF Test
5% Lilliefors Critical Value       0.25ected Data appear Lognormal at 5% Significance L

KM SD (logged)       0.75    95% Critical H Value (KM-Log)       2.16

   95% BCA Bootstrap UCL      0.080
% t UCL (assumes normality of ROS data)      0.069    95% Percentile Bootstrap UCL      0.071

Detected Data appear Lognormal at 5% Significance Level

     52.44 nu star (bias corrected)      48.85

Lognormal ROS Statistics Using Imputed Non-Detects
Mean in Original Scale      0.049 Mean in Log Scale

     33.81 Adjusted Chi Square Value (48.85, β)      33.14

SD in Original Scale      0.068 SD in Log Scale       0.77
    -3.426

Lilliefors Test Statistic       0.14

mma Approximate UCL (use when n>=50)      0.060% Gamma Adjusted UCL (use when n<50)      0.062

GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs
GROS may not be used when kstar of detected data is small such as < 0.1

For such situations, GROS method tends to yield inflated values of UCLs and BTVs

Adjusted Level of Significance (β)      0.041
Approximate Chi Square Value (48.85, α)

Lognormal GOF Test on Detected Observations Only
Shapiro Wilk Test Statistic       0.96 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.85ected Data appear Lognormal at 5% Significance L

Maximum       0.34 Median      0.01
SD      0.071 CV       1.69

k hat (MLE)       0.81 k star (bias corrected MLE)       0.76
Theta hat (MLE)      0.051 Theta star (bias corrected MLE)      0.055

nu hat (MLE)

Gamma Kaplan-Meier (KM) Statistics
k hat (KM)       0.60 nu hat (KM)      38.72

MLE Mean (bias corrected)      0.094 MLE Sd (bias corrected)

      0.2 Kolmogrov-Smirnoff GOF
5% K-S Critical Value       0.25d data appear Gamma Distributed at 5% Significan

MLE Mean (bias corrected)      0.042 MLE Sd (bias corrected)      0.048

Approximate Chi Square Value (38.72, α)      25.47 Adjusted Chi Square Value (38.72, β)      24.89
 Approximate KM-UCL (use when n>=50)      0.078mma Adjusted KM-UCL (use when n<50)      0.080

ma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM e
Minimum      0.01 Mean      0.042

Gamma ROS Statistics using Imputed  Non-Detects

5% A-D Critical Value

95% KM (Percentile Bootstrap) UCL      0.074

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only
k hat (MLE)       1.38 k star (bias corrected MLE)       1.09

K-S Test Statistic

90% KM Chebyshev UCL      0.089 95% KM Chebyshev UCL       0.10

     0.090

Theta hat (MLE)      0.068 Theta star (bias corrected MLE)      0.086
nu hat (MLE)      33.3 nu star (bias corrected)      26.31

      0.74d data appear Gamma Distributed at 5% Significan

97.5% KM Chebyshev UCL       0.13 99% KM Chebyshev UCL       0.17

   95% KM (z) UCL      0.072    95% KM Bootstrap t UCL      0.091

Gamma GOF Tests on Detected Observations Only
A-D Test Statistic       0.45 Anderson-Darling GOF Test

95% KM (t) UCL      0.073
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DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics

      2.06
KM Standard Error of Mean (logged)       0.12

DL/2 Statistics
DL/2 Normal DL/2 Log-Transformed

SD in Original Scale      84.16 SD in Log Scale       0.73
   95% t UCL (Assumes normality)    106.2    95% H-Stat UCL    103.5

ected Data appear Lognormal at 5% Significance L

Mean in Original Scale      81 Mean in Log Scale       4.08

   108.6

Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects
Mean in Original Scale      81.58 Mean in Log Scale       4.11

   95% H-UCL (Log ROS)    101.4

SD in Original Scale      83.56 SD in Log Scale       0.69
% t UCL (assumes normality of ROS data)    106.6

CLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distribute
KM Mean (logged)       4.17    95% H-UCL (KM -Log)    102.6

KM SD (logged)       0.65    95% Critical H Value (KM-Log)

nu star (bias corrected)      16.71
MLE Mean (bias corrected)      66.9 MLE Sd (bias corrected)    131

Adjusted Level of Significance (β)      0.041

mma Approximate UCL (use when n>=50)    132.1% Gamma Adjusted UCL (use when n<50)    137.2

   95% BCA Bootstrap UCL    115.3    95% Bootstrap t UCL    128
   95% Percentile Bootstrap UCL

Lognormal GOF Test on Detected Observations Only
Shapiro Wilk Test Statistic       0.94 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.89ected Data appear Lognormal at 5% Significance L
Lilliefors Test Statistic       0.13 Lilliefors GOF Test

5% Lilliefors Critical Value       0.21

Approximate Chi Square Value (16.71, α)       8.46 Adjusted Chi Square Value (16.71, β)       8.14

ma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM e
Minimum      0.01 Mean      66.9

Gamma ROS Statistics using Imputed  Non-Detects
GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1
For such situations, GROS method tends to yield inflated values of UCLs and BTVs

Maximum    452 Median      46.85
SD      92.86 CV       1.38

k hat (MLE)       0.26 k star (bias corrected MLE)       0.26
Theta hat (MLE)    252.4 Theta star (bias corrected MLE)    256.3

nu hat (MLE)      16.96

Gamma Kaplan-Meier (KM) Statistics
k hat (KM)       1.08 nu hat (KM)      69.14

MLE Mean (bias corrected)    121.8 MLE Sd (bias corrected)      82.38

Approximate Chi Square Value (69.14, α)      51 Adjusted Chi Square Value (69.14, β)      50.17
 Approximate KM-UCL (use when n>=50)    114.4mma Adjusted KM-UCL (use when n<50)    116.3

   232.9

K-S Test Statistic       0.17 Kolmogrov-Smirnoff GOF
5% K-S Critical Value       0.21d data appear Gamma Distributed at 5% Significan

Detected data follow Appr. Gamma Distribution at 5% Significance Level

Gamma Statistics on Detected Data Only
k hat (MLE)       2.60 k star (bias corrected MLE)       2.18

Theta hat (MLE)      46.74 Theta star (bias corrected MLE)      55.73

Gamma GOF Tests on Detected Observations Only
A-D Test Statistic       0.79 Anderson-Darling GOF Test

   95% KM (z) UCL    109
95% KM (t) UCL    109.7 95% KM (Percentile Bootstrap) UCL    113.3

Detected Data Not Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs
Mean      84.41 Standard Error of Mean

nu hat (MLE)      88.59 nu star (bias corrected)      74.29

   95% KM Bootstrap t UCL    124.5
90% KM Chebyshev UCL    129.2 95% KM Chebyshev UCL    149.4

5% A-D Critical Value       0.74ed Data Not Gamma Distributed at 5% Significanc

97.5% KM Chebyshev UCL    177.6 99% KM Chebyshev UCL

SD      81.21    95% KM (BCA) UCL    114.5
     14.92

Lilliefors Test Statistic       0.24

Mean of Logged Detects       4.59 SD of Logged Detects       0.61

Median Detects      88.4 CV Detects       0.81
Skewness Detects

Normal GOF Test on Detects Only
Shapiro Wilk Test Statistic       0.69 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.89Detected Data Not Normal at 5% Significance Leve
Lilliefors GOF Test

5% Lilliefors Critical Value       0.21Detected Data Not Normal at 5% Significance Leve

Maximum Detect    452 Maximum Non-Detect    141
Variance Detects   9821 Percent Non-Detects      46.88

      2.59 Kurtosis Detects       7.82

Mean Detects    121.8 SD Detects      99.1
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ected Data appear Lognormal at 5% Significance L
Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects
Mean in Original Scale       0.92 Mean in Log Scale     -0.384

nu star (bias corrected)      23.49
MLE Mean (bias corrected)       0.66 MLE Sd (bias corrected)       1.09

Adjusted Level of Significance (β)      0.041

mma Approximate UCL (use when n>=50)       1.15% Gamma Adjusted UCL (use when n<50)       1.19

Lognormal GOF Test on Detected Observations Only
Shapiro Wilk Test Statistic       0.96 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.80ected Data appear Lognormal at 5% Significance L
Lilliefors Test Statistic       0.18 Lilliefors GOF Test

5% Lilliefors Critical Value       0.33

Approximate Chi Square Value (23.49, α)      13.46 Adjusted Chi Square Value (23.49, β)      13.05

ma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM e
Minimum      0.01 Mean       0.66

Gamma ROS Statistics using Imputed  Non-Detects
GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1
For such situations, GROS method tends to yield inflated values of UCLs and BTVs

Maximum       4.88 Median       0.22
SD       1.01 CV       1.52

k hat (MLE)       0.38 k star (bias corrected MLE)       0.36
Theta hat (MLE)       1.73 Theta star (bias corrected MLE)       1.80

nu hat (MLE)      24.45

Gamma Kaplan-Meier (KM) Statistics
k hat (KM)       1.44 nu hat (KM)      92.74

MLE Mean (bias corrected)       2.03 MLE Sd (bias corrected)       1.45

Approximate Chi Square Value (92.74, α)      71.53 Adjusted Chi Square Value (92.74, β)      70.53
 Approximate KM-UCL (use when n>=50)       1.26mma Adjusted KM-UCL (use when n<50)       1.28

      2.51

K-S Test Statistic       0.17 Kolmogrov-Smirnoff GOF
5% K-S Critical Value       0.31d data appear Gamma Distributed at 5% Significan

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only
k hat (MLE)       3.24 k star (bias corrected MLE)       1.95

Theta hat (MLE)       0.62 Theta star (bias corrected MLE)       1.04

Gamma GOF Tests on Detected Observations Only
A-D Test Statistic       0.34 Anderson-Darling GOF Test

   95% KM (z) UCL       1.23
95% KM (t) UCL       1.24 95% KM (Percentile Bootstrap) UCL       1.39

Detected Data appear Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs
Mean       0.97 Standard Error of Mean

nu hat (MLE)      45.47 nu star (bias corrected)      27.32

   95% KM Bootstrap t UCL       1.40
90% KM Chebyshev UCL       1.44 95% KM Chebyshev UCL       1.65

5% A-D Critical Value       0.71d data appear Gamma Distributed at 5% Significan

97.5% KM Chebyshev UCL       1.94 99% KM Chebyshev UCL

      1.85 Kurtosis Detects       4.04

SD       0.81    95% KM (BCA) UCL       1.44
      0.15

Lilliefors Test Statistic       0.25

Mean of Logged Detects       0.54 SD of Logged Detects       0.60

Median Detects       1.61 CV Detects       0.67
Skewness Detects

Normal GOF Test on Detects Only
Shapiro Wilk Test Statistic       0.81 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.80etected Data appear Normal at 5% Significance Le
Lilliefors GOF Test

5% Lilliefors Critical Value       0.33etected Data appear Normal at 5% Significance Le

      7 Number of Non-Detects      25
Number of Distinct Detects       7 Number of Distinct Non-Detects       1

Minimum Detect       0.68 Minimum Non-Detect       1
Maximum Detect       4.88 Maximum Non-Detect       1
Variance Detects       1.85 Percent Non-Detects      78.13

Suggested UCL to Use
95% KM (t) UCL    109.7 95% GROS Adjusted Gamma UCL    137.2

Detected Data appear Approximate Gamma Distributed at 5% Significance Level

Mean Detects       2.03 SD Detects       1.36

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
Recommendations are based upon data size, data distribution, and skewness.

mmendations are based upon the results of the simulation studies summarized in Singh, Maichle, and 
ations results will not cover all Real World data sets; for additional insight the user may want to cons

95% Adjusted Gamma KM-UCL    116.3

TATB

General Statistics
Total Number of Observations      32 Number of Distinct Observations       8

Number of Detects
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      4.58 SD of logged Data       0.51

Assuming Lognormal Distribution
   95% H-UCL      36.62    90% Chebyshev (MVUE) UCL      39.17

Lognormal GOF Test
Shapiro Wilk Test Statistic       0.84 Shapiro Wilk Lognormal GOF Test

   95% Chebyshev (MVUE) UCL      43.1  97.5% Chebyshev (MVUE) UCL      48.56

Maximum of Logged Data

5% Shapiro Wilk Critical Value       0.93 Data Not Lognormal at 5% Significance Level
Lilliefors Test Statistic       0.20 Lilliefors Lognormal GOF Test

Lognormal Statistics
Minimum of Logged Data       2.62 Mean of logged Data       3.29

5% Lilliefors Critical Value       0.15 Data Not Lognormal at 5% Significance Level
Data Not Lognormal at 5% Significance Level

Assuming Gamma Distribution
oximate Gamma UCL (use when n>=50))      37.36% Adjusted Gamma UCL (use when n<50)      37.72

Adjusted Level of Significance      0.041

nu hat (MLE)    215.1 nu star (bias corrected)    196.3

Data Not Gamma Distributed at 5% Significance Level

Gamma Statistics
k hat (MLE)       3.36 k star (bias corrected MLE)

     38.02

Gamma GOF Test
A-D Test Statistic       2.73 Anderson-Darling Gamma GOF Test

5% A-D Critical Value       0.75ata Not Gamma Distributed at 5% Significance Lev

Adjusted Chi Square Value    163.3

MLE Mean (bias corrected)      31.38 MLE Sd (bias corrected)      17.92
Approximate Chi Square Value (0.05)    164.9

5% K-S Critical Value       0.15ata Not Gamma Distributed at 5% Significance Lev

      3.91
Coefficient of Variation       0.70 Skewness       2.18

Data Not Normal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.93 Data Not Normal at 5% Significance Level
Lilliefors Test Statistic       0.32 Lilliefors GOF Test

   95% Adjusted-CLT UCL (Chen-1995)      39.43

Theta hat (MLE)       9.33 Theta star (bias corrected MLE)      10.23
      3.06

K-S Test Statistic       0.25 Kolmogrov-Smirnoff Gamma GOF Test

   95% Modified-t UCL (Johnson-1978)      38.27

Assuming Normal Distribution
   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL

mmendations are based upon the results of the simulation studies summarized in Singh, Maichle, and 
ations results will not cover all Real World data sets; for additional insight the user may want to cons

Suggested UCL to Use
95% KM (t) UCL       1.24 95% KM (Percentile Bootstrap) UCL       1.39

Zinc

General Statistics

5% Lilliefors Critical Value       0.15 Data Not Normal at 5% Significance Level

Normal GOF Test
Shapiro Wilk Test Statistic

Maximum      97.7 Median      23.25

Total Number of Observations      32 Number of Distinct Observations      30

      0.65 Shapiro Wilk GOF Test

SD      22.13 Std. Error of Mean

      1.90
KM Standard Error of Mean (logged)      0.088

DL/2 Statistics
DL/2 Normal DL/2 Log-Transformed

      1.09    95% H-Stat UCL       0.95

Minimum      13.8 Mean      31.38
Number of Missing Observations       0

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics
Detected Data appear Normal Distributed at 5% Significance Level

SD in Original Scale       0.87 SD in Log Scale       0.58
   95% t UCL (Assumes normality)

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
Recommendations are based upon data size, data distribution, and skewness.

Mean in Original Scale       0.83 Mean in Log Scale     -0.422

      1.19

   95% H-UCL (Log ROS)       1.22

SD in Original Scale       0.89 SD in Log Scale       0.76
% t UCL (assumes normality of ROS data)       1.18

CLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distribute
KM Mean (logged)     -0.179    95% H-UCL (KM -Log)       1.09

KM SD (logged)       0.46    95% Critical H Value (KM-Log)

   95% BCA Bootstrap UCL       1.31    95% Bootstrap t UCL       1.39
   95% Percentile Bootstrap UCL
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   90% Chebyshev(Mean, Sd) UCL      43.12    95% Chebyshev(Mean, Sd) UCL      48.44
 97.5% Chebyshev(Mean, Sd) UCL      55.82    99% Chebyshev(Mean, Sd) UCL      70.31

For additional insight the user may want to consult a statistician.

Suggested UCL to Use
95% Chebyshev (Mean, Sd) UCL      48.44

Nonparametric Distribution Free UCL Statistics
Data do not follow a Discernible Distribution (0.05)

Nonparametric Distribution Free UCLs

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
mmendations are based upon the results of the simulation studies summarized in Singh, Singh, and 

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

   95% BCA Bootstrap UCL      39.92

   95% CLT UCL      37.82    95% Jackknife UCL      38.02
   95% Standard Bootstrap UCL      37.67

   95% Hall's Bootstrap UCL      38.99    95% Percentile Bootstrap UCL      37.67
   95% Bootstrap-t UCL      40.91

   99% Chebyshev (MVUE) UCL      59.29
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UCL Statistics for Data Sets with Non-Detects

User Selected Options
e/Time of Computation   2/2/2015 10:20:52 AM

From File   13-001_0-10.xls
Full Precision   OFF

Confidence Coefficient   95%

General Statistics
Total Number of Observations      51 Number of Distinct Observations      43

 f Bootstrap Operations   2000

Acenaphthene

Number of Detects       7 Number of Non-Detects      44
Number of Distinct Detects       7 Number of Distinct Non-Detects      37

     0.087

Minimum Detect      0.012 Minimum Non-Detect      0.034
Maximum Detect       0.25 Maximum Non-Detect      0.047

      2.56 Kurtosis Detects       6.65

Variance Detects     0.007 Percent Non-Detects      86.27
Mean Detects      0.055 SD Detects

Mean of Logged Detects     -3.533 SD of Logged Detects       1.04

Median Detects      0.019 CV Detects       1.57
Skewness Detects

Normal GOF Test on Detects Only
Shapiro Wilk Test Statistic       0.55 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.80Detected Data Not Normal at 5% Significance Leve
Lilliefors Test Statistic       0.43 Lilliefors GOF Test

5% Lilliefors Critical Value       0.33Detected Data Not Normal at 5% Significance Leve

     0.031

Detected Data Not Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs
Mean      0.021 Standard Error of Mean     0.005

     0.037 95% KM Chebyshev UCL      0.044

SD      0.033 95% KM (BCA) UCL      0.031
   95% KM (t) UCL      0.030    95% KM (Percentile Bootstrap) UCL

97.5% KM Chebyshev UCL      0.054 99% KM Chebyshev UCL      0.073

   95% KM (z) UCL      0.030    95% KM Bootstrap t UCL      0.048
90% KM Chebyshev UCL

Gamma GOF Tests on Detected Observations Only
A-D Test Statistic       1.02 Anderson-Darling GOF Test

5% A-D Critical Value       0.73ed Data Not Gamma Distributed at 5% Significanc
K-S Test Statistic       0.34 Kolmogrov-Smirnoff GOF

5% K-S Critical Value       0.32ed Data Not Gamma Distributed at 5% Significanc
Detected Data Not Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only
k hat (MLE)       0.91 k star (bias corrected MLE)       0.61

Theta hat (MLE)      0.060 Theta star (bias corrected MLE)      0.089
nu hat (MLE)      12.81 nu star (bias corrected)       8.65

Gamma Kaplan-Meier (KM) Statistics
k hat (KM)       0.42 nu hat (KM)      43.74

MLE Mean (bias corrected)      0.055 MLE Sd (bias corrected)      0.070

Approximate Chi Square Value (43.74, α)      29.58 Adjusted Chi Square Value (43.74, β)      29.24
 Approximate KM-UCL (use when n>=50)      0.032mma Adjusted KM-UCL (use when n<50)      0.032

ma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM e
Minimum      0.01 Mean      0.017

Gamma ROS Statistics using Imputed  Non-Detects
GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1
For such situations, GROS method tends to yield inflated values of UCLs and BTVs

Maximum       0.25 Median      0.01
SD      0.034 CV       1.98

     0.013

k hat (MLE)       1.63 k star (bias corrected MLE)       1.55
Theta hat (MLE)      0.010 Theta star (bias corrected MLE)      0.011

   130.6 Adjusted Chi Square Value (158.71, β)    129.8

nu hat (MLE)    167.2 nu star (bias corrected)    158.7
MLE Mean (bias corrected)      0.017 MLE Sd (bias corrected)

mma Approximate UCL (use when n>=50)      0.020% Gamma Adjusted UCL (use when n<50)      0.021

Adjusted Level of Significance (β)      0.045
pproximate Chi Square Value (158.71, α)

Lognormal GOF Test on Detected Observations Only
Shapiro Wilk Test Statistic       0.78 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.80etected Data Not Lognormal at 5% Significance Le
Lilliefors Test Statistic       0.25 Lilliefors GOF Test

5% Lilliefors Critical Value       0.33ected Data appear Lognormal at 5% Significance L
Detected Data appear Approximate Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects
Mean in Original Scale      0.021 Mean in Log Scale     -4.047

SD in Original Scale      0.033 SD in Log Scale       0.45
% t UCL (assumes normality of ROS data)      0.029    95% Percentile Bootstrap UCL      0.030
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   95% BCA Bootstrap UCL      0.039    95% Bootstrap t UCL      0.068

   95% H-UCL (Log ROS)      0.021

CLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distribute
KM Mean (logged)     -4.066    95% H-UCL (KM -Log)      0.021

KM SD (logged)       0.47    95% Critical H Value (KM-Log)       1.86
KM Standard Error of Mean (logged)       0.10

DL/2 Statistics
DL/2 Normal DL/2 Log-Transformed
Mean in Original Scale      0.024 Mean in Log Scale     -3.885

SD in Original Scale      0.032 SD in Log Scale       0.39
   95% t UCL (Assumes normality)      0.032    95% H-Stat UCL      0.024

Suggested UCL to Use
95% KM (BCA) UCL      0.031

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics
Detected Data appear Approximate Lognormal Distributed at 5% Significance Level

Aluminum

General Statistics

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
Recommendations are based upon data size, data distribution, and skewness.

mmendations are based upon the results of the simulation studies summarized in Singh, Maichle, and 
ations results will not cover all Real World data sets; for additional insight the user may want to cons

  5570

Total Number of Observations      51 Number of Distinct Observations      50
Number of Missing Observations       0

      0.48 Skewness       0.94

Minimum   1270 Mean   5788
Maximum  15100 Median

Normal GOF Test
Shapiro Wilk Test Statistic       0.95 Shapiro Wilk GOF Test

SD   2824 Std. Error of Mean    395.4
Coefficient of Variation

5% Shapiro Wilk P Value      0.054 Data appear Normal at 5% Significance Level
Lilliefors Test Statistic      0.095 Lilliefors GOF Test

   95% Adjusted-CLT UCL (Chen-1995)   6494

5% Lilliefors Critical Value       0.12 Data appear Normal at 5% Significance Level
Data appear Normal at 5% Significance Level

   95% Modified-t UCL (Johnson-1978)   6460

Assuming Normal Distribution
   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL   6451

Gamma GOF Test
A-D Test Statistic       0.11 Anderson-Darling Gamma GOF Test

5% A-D Critical Value       0.75d data appear Gamma Distributed at 5% Significan
K-S Test Statistic      0.052 Kolmogrov-Smirnoff Gamma GOF Test

5% K-S Critical Value       0.12d data appear Gamma Distributed at 5% Significan
Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics
k hat (MLE)       4.22 k star (bias corrected MLE)       3.99

Theta hat (MLE)   1369 Theta star (bias corrected MLE)   1450
nu hat (MLE)    431.2 nu star (bias corrected)    407.2

MLE Mean (bias corrected)   5788 MLE Sd (bias corrected)   2897
Approximate Chi Square Value (0.05)    361.4

Assuming Gamma Distribution
oximate Gamma UCL (use when n>=50))   6521% Adjusted Gamma UCL (use when n<50)   6544

Adjusted Level of Significance      0.045 Adjusted Chi Square Value    360.2

Lilliefors Lognormal GOF Test

Lognormal GOF Test
Shapiro Wilk Test Statistic       0.97 Shapiro Wilk Lognormal GOF Test

5% Lilliefors Critical Value       0.12Data appear Lognormal at 5% Significance Level
Data appear Lognormal at 5% Significance Level

5% Shapiro Wilk P Value       0.64Data appear Lognormal at 5% Significance Level
Lilliefors Test Statistic      0.082

Maximum of Logged Data       9.62 SD of logged Data       0.52

Lognormal Statistics
Minimum of Logged Data       7.14 Mean of logged Data       8.54

 10336

Assuming Lognormal Distribution
   95% H-UCL   6745    90% Chebyshev (MVUE) UCL   7201

   95% Chebyshev (MVUE) UCL   7814  97.5% Chebyshev (MVUE) UCL   8665
   99% Chebyshev (MVUE) UCL
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Nonparametric Distribution Free UCL Statistics

Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs
   95% CLT UCL   6439    95% Jackknife UCL   6451

   95% Standard Bootstrap UCL   6441    95% Bootstrap-t UCL   6522
   95% Hall's Bootstrap UCL   6538    95% Percentile Bootstrap UCL   6427
   95% BCA Bootstrap UCL   6510

   90% Chebyshev(Mean, Sd) UCL   6974    95% Chebyshev(Mean, Sd) UCL   7512
 97.5% Chebyshev(Mean, Sd) UCL   8257    99% Chebyshev(Mean, Sd) UCL   9722

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
mmendations are based upon the results of the simulation studies summarized in Singh, Singh, and 

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.
For additional insight the user may want to consult a statistician.

Suggested UCL to Use
95% Student's-t UCL   6451

Anthracene

General Statistics
Total Number of Observations      51 Number of Distinct Observations      44

Number of Detects       7 Number of Non-Detects      44
Number of Distinct Detects       7 Number of Distinct Non-Detects      37

     0.011

Minimum Detect     0.009 Minimum Non-Detect      0.034
Maximum Detect      0.042 Maximum Non-Detect      0.047

      2.01 Kurtosis Detects       4.58

Variance Detects 1.2236E Percent Non-Detects      86.27
Mean Detects      0.019 SD Detects

Mean of Logged Detects     -4.073 SD of Logged Detects       0.48

Median Detects      0.017 CV Detects       0.58
Skewness Detects

Normal GOF Test on Detects Only
Shapiro Wilk Test Statistic       0.77 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.80Detected Data Not Normal at 5% Significance Leve
Lilliefors Test Statistic       0.31 Lilliefors GOF Test

5% Lilliefors Critical Value       0.33etected Data appear Normal at 5% Significance Le

     0.018

Detected Data appear Approximate Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs
Mean      0.015 Standard Error of Mean     0.001

     0.021 95% KM Chebyshev UCL      0.023

SD     0.005    95% KM (BCA) UCL      0.018
95% KM (t) UCL      0.018 95% KM (Percentile Bootstrap) UCL

97.5% KM Chebyshev UCL      0.026 99% KM Chebyshev UCL      0.033

   95% KM (z) UCL      0.018    95% KM Bootstrap t UCL      0.019
90% KM Chebyshev UCL

Gamma GOF Tests on Detected Observations Only
A-D Test Statistic       0.45 Anderson-Darling GOF Test

5% A-D Critical Value       0.71d data appear Gamma Distributed at 5% Significan
K-S Test Statistic       0.24 Kolmogrov-Smirnoff GOF

5% K-S Critical Value       0.31d data appear Gamma Distributed at 5% Significan
Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only
k hat (MLE)       4.61 k star (bias corrected MLE)       2.73

Theta hat (MLE)     0.004 Theta star (bias corrected MLE)     0.006
nu hat (MLE)      64.67 nu star (bias corrected)      38.29

Gamma Kaplan-Meier (KM) Statistics
k hat (KM)       8.02 nu hat (KM)    818.3

MLE Mean (bias corrected)      0.019 MLE Sd (bias corrected)      0.011

pproximate Chi Square Value (818.26, α)    752.9 Adjusted Chi Square Value (818.26, β)    751.1
 Approximate KM-UCL (use when n>=50)      0.017mma Adjusted KM-UCL (use when n<50)      0.017

ma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM e
Minimum     0.009 Mean      0.015

Gamma ROS Statistics using Imputed  Non-Detects
GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1
For such situations, GROS method tends to yield inflated values of UCLs and BTVs

Maximum      0.042 Median      0.015
SD     0.004 CV       0.28

    0.003

k hat (MLE)      19.36 k star (bias corrected MLE)      18.23
Theta hat (MLE) 8.0710E Theta star (bias corrected MLE) 8.5693E

  1761 Adjusted Chi Square Value (N/A, β)   1758

nu hat (MLE)   1975 nu star (bias corrected)   1860
MLE Mean (bias corrected)      0.015 MLE Sd (bias corrected)

mma Approximate UCL (use when n>=50)      0.016% Gamma Adjusted UCL (use when n<50)      0.016

Adjusted Level of Significance (β)      0.045
Approximate Chi Square Value (N/A, α)

Lognormal GOF Test on Detected Observations Only
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Shapiro Wilk Test Statistic       0.92 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.80ected Data appear Lognormal at 5% Significance L
Lilliefors Test Statistic       0.21 Lilliefors GOF Test

5% Lilliefors Critical Value       0.33ected Data appear Lognormal at 5% Significance L
Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects
Mean in Original Scale      0.015 Mean in Log Scale     -4.192

SD in Original Scale     0.004 SD in Log Scale       0.20
% t UCL (assumes normality of ROS data)      0.016    95% Percentile Bootstrap UCL      0.016

   95% BCA Bootstrap UCL      0.017    95% Bootstrap t UCL      0.017
   95% H-UCL (Log ROS)      0.016

CLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distribute
KM Mean (logged)     -4.202    95% H-UCL (KM -Log)      0.016

KM SD (logged)       0.30    95% Critical H Value (KM-Log)       1.72
KM Standard Error of Mean (logged)       0.11

DL/2 Statistics
DL/2 Normal DL/2 Log-Transformed
Mean in Original Scale      0.019 Mean in Log Scale     -3.962

SD in Original Scale     0.004 SD in Log Scale       0.18
   95% t UCL (Assumes normality)      0.020    95% H-Stat UCL      0.020

Suggested UCL to Use
95% KM (t) UCL      0.018 95% KM (Percentile Bootstrap) UCL      0.018

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics
Detected Data appear Approximate Normal Distributed at 5% Significance Level

Arsenic

General Statistics

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
Recommendations are based upon data size, data distribution, and skewness.

mmendations are based upon the results of the simulation studies summarized in Singh, Maichle, and 
ations results will not cover all Real World data sets; for additional insight the user may want to cons

      1.77

Total Number of Observations      51 Number of Distinct Observations      49
Number of Missing Observations       0

      0.6 Skewness       1.50

Minimum       0.39 Mean       1.99
Maximum       6.22 Median

Normal GOF Test
Shapiro Wilk Test Statistic       0.88 Shapiro Wilk GOF Test

SD       1.19 Std. Error of Mean       0.16
Coefficient of Variation

5% Shapiro Wilk P Value 2.7976E Data Not Normal at 5% Significance Level
Lilliefors Test Statistic       0.14 Lilliefors GOF Test

   95% Adjusted-CLT UCL (Chen-1995)       2.30

5% Lilliefors Critical Value       0.12 Data Not Normal at 5% Significance Level
Data Not Normal at 5% Significance Level

   95% Modified-t UCL (Johnson-1978)       2.27

Assuming Normal Distribution
   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL       2.27

Gamma GOF Test
A-D Test Statistic       0.26 Anderson-Darling Gamma GOF Test

5% A-D Critical Value       0.75d data appear Gamma Distributed at 5% Significan
K-S Test Statistic      0.076 Kolmogrov-Smirnoff Gamma GOF Test

5% K-S Critical Value       0.12d data appear Gamma Distributed at 5% Significan
Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics
k hat (MLE)       3.14 k star (bias corrected MLE)       2.97

Theta hat (MLE)       0.63 Theta star (bias corrected MLE)       0.66
nu hat (MLE)    321 nu star (bias corrected)    303.4

MLE Mean (bias corrected)       1.99 MLE Sd (bias corrected)       1.15
Approximate Chi Square Value (0.05)    264.1

Assuming Gamma Distribution
roximate Gamma UCL (use when n>=50)       2.28% Adjusted Gamma UCL (use when n<50)       2.29

Adjusted Level of Significance      0.045 Adjusted Chi Square Value    263

Lilliefors Lognormal GOF Test

Lognormal GOF Test
Shapiro Wilk Test Statistic       0.97 Shapiro Wilk Lognormal GOF Test

5% Lilliefors Critical Value       0.12Data appear Lognormal at 5% Significance Level
Data appear Lognormal at 5% Significance Level

5% Shapiro Wilk P Value       0.62Data appear Lognormal at 5% Significance Level
Lilliefors Test Statistic      0.090
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Maximum of Logged Data       1.82 SD of logged Data       0.6

Lognormal Statistics
Minimum of Logged Data     -0.924 Mean of logged Data       0.52

      3.80

Assuming Lognormal Distribution
   95% H-UCL       2.37    90% Chebyshev (MVUE) UCL       2.55

Nonparametric Distribution Free UCL Statistics
Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

   95% Chebyshev (MVUE) UCL       2.79  97.5% Chebyshev (MVUE) UCL       3.13
   99% Chebyshev (MVUE) UCL

   95% CLT UCL       2.26    95% Jackknife UCL       2.27
   95% Standard Bootstrap UCL       2.26    95% Bootstrap-t UCL       2.32

   95% Hall's Bootstrap UCL       2.32    95% Percentile Bootstrap UCL       2.27
   95% BCA Bootstrap UCL       2.31

   90% Chebyshev(Mean, Sd) UCL       2.49    95% Chebyshev(Mean, Sd) UCL       2.72
 97.5% Chebyshev(Mean, Sd) UCL       3.03    99% Chebyshev(Mean, Sd) UCL       3.65

Suggested UCL to Use
95% Approximate Gamma UCL       2.28

Barium

General Statistics

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
mmendations are based upon the results of the simulation studies summarized in Singh, Singh, and 

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.
For additional insight the user may want to consult a statistician.

     62.5

Total Number of Observations      51 Number of Distinct Observations      49
Number of Missing Observations       0

      0.56 Skewness       0.88

Minimum      13.5 Mean      67.8
Maximum    200 Median

Normal GOF Test
Shapiro Wilk Test Statistic       0.93 Shapiro Wilk GOF Test

SD      38.36 Std. Error of Mean       5.37
Coefficient of Variation

5% Shapiro Wilk P Value      0.013 Data Not Normal at 5% Significance Level
Lilliefors Test Statistic      0.078 Lilliefors GOF Test

   95% Adjusted-CLT UCL (Chen-1995)      77.34

5% Lilliefors Critical Value       0.12 Data appear Normal at 5% Significance Level
Data appear Approximate Normal at 5% Significance Level

   95% Modified-t UCL (Johnson-1978)      76.91

Assuming Normal Distribution
   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL      76.8

Gamma GOF Test
A-D Test Statistic       0.31 Anderson-Darling Gamma GOF Test

5% A-D Critical Value       0.75d data appear Gamma Distributed at 5% Significan
K-S Test Statistic      0.061 Kolmogrov-Smirnoff Gamma GOF Test

5% K-S Critical Value       0.12d data appear Gamma Distributed at 5% Significan
Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics
k hat (MLE)       3.02 k star (bias corrected MLE)       2.85

Theta hat (MLE)      22.45 Theta star (bias corrected MLE)      23.75
nu hat (MLE)    308 nu star (bias corrected)    291.2

MLE Mean (bias corrected)      67.8 MLE Sd (bias corrected)      40.13
Approximate Chi Square Value (0.05)    252.7

Assuming Gamma Distribution
oximate Gamma UCL (use when n>=50))      78.14% Adjusted Gamma UCL (use when n<50)      78.46

Adjusted Level of Significance      0.045 Adjusted Chi Square Value    251.6

Lilliefors Lognormal GOF Test

Lognormal GOF Test
Shapiro Wilk Test Statistic       0.95 Shapiro Wilk Lognormal GOF Test

5% Lilliefors Critical Value       0.12Data appear Lognormal at 5% Significance Level
Data appear Lognormal at 5% Significance Level

5% Shapiro Wilk P Value       0.12Data appear Lognormal at 5% Significance Level
Lilliefors Test Statistic      0.081

Maximum of Logged Data       5.29 SD of logged Data       0.63

Lognormal Statistics
Minimum of Logged Data       2.60 Mean of logged Data       4.04

Assuming Lognormal Distribution
   95% H-UCL      82.81    90% Chebyshev (MVUE) UCL      88.9
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   134.7

Nonparametric Distribution Free UCL Statistics
Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

   95% Chebyshev (MVUE) UCL      97.85  97.5% Chebyshev (MVUE) UCL    110.3
   99% Chebyshev (MVUE) UCL

   95% CLT UCL      76.64    95% Jackknife UCL      76.8
   95% Standard Bootstrap UCL      76.63    95% Bootstrap-t UCL      77.07

   95% Hall's Bootstrap UCL      77.59    95% Percentile Bootstrap UCL      76.37
   95% BCA Bootstrap UCL      77.33

   90% Chebyshev(Mean, Sd) UCL      83.91    95% Chebyshev(Mean, Sd) UCL      91.21
 97.5% Chebyshev(Mean, Sd) UCL    101.3    99% Chebyshev(Mean, Sd) UCL    121.2

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
mmendations are based upon the results of the simulation studies summarized in Singh, Singh, and 

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.
For additional insight the user may want to consult a statistician.

Suggested UCL to Use
95% Student's-t UCL      76.8

Benzo(a)anthracene

General Statistics
Total Number of Observations      51 Number of Distinct Observations      43

Number of Detects      13 Number of Non-Detects      38
Number of Distinct Detects      13 Number of Distinct Non-Detects      31

     0.039

Minimum Detect      0.015 Minimum Non-Detect      0.034
Maximum Detect       0.15 Maximum Non-Detect      0.047

      2.07 Kurtosis Detects       4.39

Variance Detects     0.001 Percent Non-Detects      74.51
Mean Detects      0.044 SD Detects

Mean of Logged Detects     -3.395 SD of Logged Detects       0.72

Median Detects      0.032 CV Detects       0.90
Skewness Detects

Normal GOF Test on Detects Only
Shapiro Wilk Test Statistic       0.73 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.86Detected Data Not Normal at 5% Significance Leve
Lilliefors Test Statistic       0.24 Lilliefors GOF Test

5% Lilliefors Critical Value       0.24etected Data appear Normal at 5% Significance Le

     0.033

Detected Data appear Approximate Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs
Mean      0.026 Standard Error of Mean     0.003

     0.038 95% KM Chebyshev UCL      0.043

SD      0.022    95% KM (BCA) UCL      0.033
95% KM (t) UCL      0.033 95% KM (Percentile Bootstrap) UCL

97.5% KM Chebyshev UCL      0.050 99% KM Chebyshev UCL      0.064

   95% KM (z) UCL      0.033    95% KM Bootstrap t UCL      0.037
90% KM Chebyshev UCL

Gamma GOF Tests on Detected Observations Only
A-D Test Statistic       0.61 Anderson-Darling GOF Test

5% A-D Critical Value       0.74d data appear Gamma Distributed at 5% Significan
K-S Test Statistic       0.15 Kolmogrov-Smirnoff GOF

5% K-S Critical Value       0.23d data appear Gamma Distributed at 5% Significan
Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only
k hat (MLE)       1.97 k star (bias corrected MLE)       1.56

Theta hat (MLE)      0.022 Theta star (bias corrected MLE)      0.028
nu hat (MLE)      51.22 nu star (bias corrected)      40.74

Gamma Kaplan-Meier (KM) Statistics
k hat (KM)       1.43 nu hat (KM)    146.1

MLE Mean (bias corrected)      0.044 MLE Sd (bias corrected)      0.035

pproximate Chi Square Value (146.11, α)    119.2 Adjusted Chi Square Value (146.11, β)    118.5
 Approximate KM-UCL (use when n>=50)      0.033mma Adjusted KM-UCL (use when n<50)      0.033

ma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM e
Minimum      0.01 Mean      0.023

Gamma ROS Statistics using Imputed  Non-Detects
GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1
For such situations, GROS method tends to yield inflated values of UCLs and BTVs

Maximum       0.15 Median      0.016
SD      0.023 CV       0.97

     0.014

k hat (MLE)       2.68 k star (bias corrected MLE)       2.54
Theta hat (MLE)     0.008 Theta star (bias corrected MLE)     0.009

   223.1 Adjusted Chi Square Value (259.42, β)    222.2

nu hat (MLE)    274.2 nu star (bias corrected)    259.4
MLE Mean (bias corrected)      0.023 MLE Sd (bias corrected)

Adjusted Level of Significance (β)      0.045
pproximate Chi Square Value (259.42, α)
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mma Approximate UCL (use when n>=50)      0.027% Gamma Adjusted UCL (use when n<50)      0.027

Lognormal GOF Test on Detected Observations Only
Shapiro Wilk Test Statistic       0.91 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.86ected Data appear Lognormal at 5% Significance L
Lilliefors Test Statistic       0.13 Lilliefors GOF Test

5% Lilliefors Critical Value       0.24ected Data appear Lognormal at 5% Significance L
Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects
Mean in Original Scale      0.026 Mean in Log Scale     -3.756

SD in Original Scale      0.022 SD in Log Scale       0.43
% t UCL (assumes normality of ROS data)      0.032    95% Percentile Bootstrap UCL      0.032

   95% BCA Bootstrap UCL      0.034    95% Bootstrap t UCL      0.040
   95% H-UCL (Log ROS)      0.028

CLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distribute
KM Mean (logged)     -3.776    95% H-UCL (KM -Log)      0.029

    -3.813

KM SD (logged)       0.48    95% Critical H Value (KM-Log)       1.86
KM Standard Error of Mean (logged)       0.11

     0.030    95% H-Stat UCL      0.027

DL/2 Statistics
DL/2 Normal DL/2 Log-Transformed
Mean in Original Scale      0.025 Mean in Log Scale

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics
Detected Data appear Approximate Normal Distributed at 5% Significance Level

SD in Original Scale      0.022 SD in Log Scale       0.43
   95% t UCL (Assumes normality)

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
Recommendations are based upon data size, data distribution, and skewness.

mmendations are based upon the results of the simulation studies summarized in Singh, Maichle, and 
ations results will not cover all Real World data sets; for additional insight the user may want to cons

Suggested UCL to Use
95% KM (t) UCL      0.033 95% KM (Percentile Bootstrap) UCL      0.033

Benzo(a)pyrene

General Statistics
Total Number of Observations      51 Number of Distinct Observations      43

Number of Detects      11 Number of Non-Detects      40
Number of Distinct Detects      11 Number of Distinct Non-Detects      33

     0.054

Minimum Detect      0.014 Minimum Non-Detect      0.034
Maximum Detect       0.19 Maximum Non-Detect      0.047

      2.05 Kurtosis Detects       3.98

Variance Detects     0.002 Percent Non-Detects      78.43
Mean Detects      0.053 SD Detects

Mean of Logged Detects     -3.272 SD of Logged Detects       0.79

Median Detects      0.029 CV Detects       1.02
Skewness Detects

Normal GOF Test on Detects Only
Shapiro Wilk Test Statistic       0.70 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.85Detected Data Not Normal at 5% Significance Leve
Lilliefors Test Statistic       0.31 Lilliefors GOF Test

5% Lilliefors Critical Value       0.26Detected Data Not Normal at 5% Significance Leve

     0.038

Detected Data Not Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs
Mean      0.030 Standard Error of Mean     0.004

     0.043 95% KM Chebyshev UCL      0.049

SD      0.027    95% KM (BCA) UCL      0.038
95% KM (t) UCL      0.037 95% KM (Percentile Bootstrap) UCL

97.5% KM Chebyshev UCL      0.058 99% KM Chebyshev UCL      0.074

   95% KM (z) UCL      0.037    95% KM Bootstrap t UCL      0.044
90% KM Chebyshev UCL

Gamma GOF Tests on Detected Observations Only
A-D Test Statistic       0.81 Anderson-Darling GOF Test

5% A-D Critical Value       0.74ed Data Not Gamma Distributed at 5% Significanc
K-S Test Statistic       0.24 Kolmogrov-Smirnoff GOF

5% K-S Critical Value       0.25d data appear Gamma Distributed at 5% Significan
Detected data follow Appr. Gamma Distribution at 5% Significance Level

Gamma Statistics on Detected Data Only
k hat (MLE)       1.62 k star (bias corrected MLE)       1.23

Theta hat (MLE)      0.032 Theta star (bias corrected MLE)      0.043
nu hat (MLE)      35.65 nu star (bias corrected)      27.26

Gamma Kaplan-Meier (KM) Statistics
k hat (KM)       1.20 nu hat (KM)    123

MLE Mean (bias corrected)      0.053 MLE Sd (bias corrected)      0.047



582
583
584
585
586
587
588
589
590
591
592
593
594
595
596
597
598
599
600
601
602
603
604
605
606
607
608
609
610
611
612
613
614
615
616
617
618
619
620
621
622
623
624
625
626
627
628
629
630
631
632
633
634
635
636
637
638
639
640
641
642
643
644
645
646
647
648
649
650
651
652
653
654
655
656
657
658
659
660
661
662
663
664

A B C D E F G H I J K L
pproximate Chi Square Value (123.00, α)      98.38 Adjusted Chi Square Value (123.00, β)      97.74
 Approximate KM-UCL (use when n>=50)      0.037mma Adjusted KM-UCL (use when n<50)      0.038

ma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM e
Minimum      0.01 Mean      0.026

Gamma ROS Statistics using Imputed  Non-Detects
GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1
For such situations, GROS method tends to yield inflated values of UCLs and BTVs

Maximum       0.19 Median      0.018
SD      0.028 CV       1.06

     0.017

k hat (MLE)       2.52 k star (bias corrected MLE)       2.38
Theta hat (MLE)      0.010 Theta star (bias corrected MLE)      0.011

   208.5 Adjusted Chi Square Value (243.60, β)    207.5

nu hat (MLE)    257.4 nu star (bias corrected)    243.6
MLE Mean (bias corrected)      0.026 MLE Sd (bias corrected)

mma Approximate UCL (use when n>=50)      0.031% Gamma Adjusted UCL (use when n<50)      0.031

Adjusted Level of Significance (β)      0.045
pproximate Chi Square Value (243.60, α)

Lognormal GOF Test on Detected Observations Only
Shapiro Wilk Test Statistic       0.89 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.85ected Data appear Lognormal at 5% Significance L
Lilliefors Test Statistic       0.18 Lilliefors GOF Test

5% Lilliefors Critical Value       0.26ected Data appear Lognormal at 5% Significance L
Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects
Mean in Original Scale      0.030 Mean in Log Scale     -3.624

SD in Original Scale      0.027 SD in Log Scale       0.42
% t UCL (assumes normality of ROS data)      0.037    95% Percentile Bootstrap UCL      0.037

   95% BCA Bootstrap UCL      0.041    95% Bootstrap t UCL      0.053
   95% H-UCL (Log ROS)      0.032

CLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distribute
KM Mean (logged)     -3.66    95% H-UCL (KM -Log)      0.032

KM SD (logged)       0.46    95% Critical H Value (KM-Log)       1.85
KM Standard Error of Mean (logged)       0.10

DL/2 Statistics
DL/2 Normal DL/2 Log-Transformed
Mean in Original Scale      0.026 Mean in Log Scale     -3.803

SD in Original Scale      0.028 SD in Log Scale       0.45
   95% t UCL (Assumes normality)      0.033    95% H-Stat UCL      0.027

Suggested UCL to Use
95% KM (t) UCL      0.037 95% GROS Approximate Gamma UCL      0.031

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics
Detected Data appear Approximate Gamma Distributed at 5% Significance Level

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
Recommendations are based upon data size, data distribution, and skewness.

mmendations are based upon the results of the simulation studies summarized in Singh, Maichle, and 
ations results will not cover all Real World data sets; for additional insight the user may want to cons

95% Approximate Gamma KM-UCL      0.037

Benzo(b)fluoranthene

General Statistics
Total Number of Observations      51 Number of Distinct Observations      43

Number of Detects      14 Number of Non-Detects      37
Number of Distinct Detects      14 Number of Distinct Non-Detects      30

     0.060

Minimum Detect      0.012 Minimum Non-Detect      0.034
Maximum Detect       0.23 Maximum Non-Detect      0.047

      2.27 Kurtosis Detects       5.3

Variance Detects     0.003 Percent Non-Detects      72.55
Mean Detects      0.058 SD Detects

Mean of Logged Detects     -3.18 SD of Logged Detects       0.80

Median Detects      0.038 CV Detects       1.03
Skewness Detects

Normal GOF Test on Detects Only
Shapiro Wilk Test Statistic       0.70 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.87Detected Data Not Normal at 5% Significance Leve
Lilliefors Test Statistic       0.3 Lilliefors GOF Test

5% Lilliefors Critical Value       0.23Detected Data Not Normal at 5% Significance Leve

     0.042

Detected Data Not Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs
Mean      0.032 Standard Error of Mean     0.005

SD      0.035    95% KM (BCA) UCL      0.043
95% KM (t) UCL      0.041 95% KM (Percentile Bootstrap) UCL

   95% KM (z) UCL      0.041    95% KM Bootstrap t UCL      0.048
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     0.049 95% KM Chebyshev UCL      0.056

97.5% KM Chebyshev UCL      0.066 99% KM Chebyshev UCL      0.087
90% KM Chebyshev UCL

Gamma GOF Tests on Detected Observations Only
A-D Test Statistic       0.65 Anderson-Darling GOF Test

5% A-D Critical Value       0.75d data appear Gamma Distributed at 5% Significan
K-S Test Statistic       0.22 Kolmogrov-Smirnoff GOF

5% K-S Critical Value       0.23d data appear Gamma Distributed at 5% Significan
Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only
k hat (MLE)       1.59 k star (bias corrected MLE)       1.29

Theta hat (MLE)      0.036 Theta star (bias corrected MLE)      0.045
nu hat (MLE)      44.54 nu star (bias corrected)      36.33

Gamma Kaplan-Meier (KM) Statistics
k hat (KM)       0.87 nu hat (KM)      88.91

MLE Mean (bias corrected)      0.058 MLE Sd (bias corrected)      0.051

Approximate Chi Square Value (88.91, α)      68.17 Adjusted Chi Square Value (88.91, β)      67.64
 Approximate KM-UCL (use when n>=50)      0.042mma Adjusted KM-UCL (use when n<50)      0.043

ma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM e
Minimum      0.01 Mean      0.025

Gamma ROS Statistics using Imputed  Non-Detects
GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1
For such situations, GROS method tends to yield inflated values of UCLs and BTVs

Maximum       0.23 Median      0.010
SD      0.037 CV       1.47

     0.022

k hat (MLE)       1.39 k star (bias corrected MLE)       1.32
Theta hat (MLE)      0.018 Theta star (bias corrected MLE)      0.019

   109.6 Adjusted Chi Square Value (135.49, β)    108.9

nu hat (MLE)    142.5 nu star (bias corrected)    135.5
MLE Mean (bias corrected)      0.025 MLE Sd (bias corrected)

mma Approximate UCL (use when n>=50)      0.031% Gamma Adjusted UCL (use when n<50)      0.031

Adjusted Level of Significance (β)      0.045
pproximate Chi Square Value (135.49, α)

Lognormal GOF Test on Detected Observations Only
Shapiro Wilk Test Statistic       0.95 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.87ected Data appear Lognormal at 5% Significance L
Lilliefors Test Statistic       0.16 Lilliefors GOF Test

5% Lilliefors Critical Value       0.23ected Data appear Lognormal at 5% Significance L
Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects
Mean in Original Scale      0.032 Mean in Log Scale     -3.65

SD in Original Scale      0.035 SD in Log Scale       0.52
% t UCL (assumes normality of ROS data)      0.040    95% Percentile Bootstrap UCL      0.040

   95% BCA Bootstrap UCL      0.045    95% Bootstrap t UCL      0.055
   95% H-UCL (Log ROS)      0.034

CLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distribute
KM Mean (logged)     -3.645    95% H-UCL (KM -Log)      0.035

KM SD (logged)       0.56    95% Critical H Value (KM-Log)       1.91
KM Standard Error of Mean (logged)       0.12

DL/2 Statistics
DL/2 Normal DL/2 Log-Transformed
Mean in Original Scale      0.03 Mean in Log Scale     -3.743

SD in Original Scale      0.035 SD in Log Scale       0.54
   95% t UCL (Assumes normality)      0.038    95% H-Stat UCL      0.031

Suggested UCL to Use
95% KM (t) UCL      0.041 95% GROS Approximate Gamma UCL      0.031

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics
Detected Data appear Gamma Distributed at 5% Significance Level

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
Recommendations are based upon data size, data distribution, and skewness.

mmendations are based upon the results of the simulation studies summarized in Singh, Maichle, and 
ations results will not cover all Real World data sets; for additional insight the user may want to cons

95% Approximate Gamma KM-UCL      0.042

Benzo(g,h,i)perylene

General Statistics
Total Number of Observations      51 Number of Distinct Observations      43

Number of Detects       7 Number of Non-Detects      44
Number of Distinct Detects       7 Number of Distinct Non-Detects      37

Minimum Detect      0.018 Minimum Non-Detect      0.034
Maximum Detect       0.12 Maximum Non-Detect      0.047
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     0.037

      1.58 Kurtosis Detects       1.97

Variance Detects     0.001 Percent Non-Detects      86.27
Mean Detects      0.048 SD Detects

Mean of Logged Detects     -3.245 SD of Logged Detects       0.68

Median Detects      0.033 CV Detects       0.77
Skewness Detects

Normal GOF Test on Detects Only
Shapiro Wilk Test Statistic       0.80 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.80Detected Data Not Normal at 5% Significance Leve
Lilliefors Test Statistic       0.3 Lilliefors GOF Test

5% Lilliefors Critical Value       0.33etected Data appear Normal at 5% Significance Le

     0.035

Detected Data appear Approximate Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs
Mean      0.028 Standard Error of Mean     0.003

     0.039 95% KM Chebyshev UCL      0.044

SD      0.016    95% KM (BCA) UCL      0.035
95% KM (t) UCL      0.034 95% KM (Percentile Bootstrap) UCL

97.5% KM Chebyshev UCL      0.051 99% KM Chebyshev UCL      0.065

   95% KM (z) UCL      0.034    95% KM Bootstrap t UCL      0.038
90% KM Chebyshev UCL

Gamma GOF Tests on Detected Observations Only
A-D Test Statistic       0.43 Anderson-Darling GOF Test

5% A-D Critical Value       0.71d data appear Gamma Distributed at 5% Significan
K-S Test Statistic       0.24 Kolmogrov-Smirnoff GOF

5% K-S Critical Value       0.31d data appear Gamma Distributed at 5% Significan
Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only
k hat (MLE)       2.46 k star (bias corrected MLE)       1.50

Theta hat (MLE)      0.019 Theta star (bias corrected MLE)      0.032
nu hat (MLE)      34.53 nu star (bias corrected)      21.07

Gamma Kaplan-Meier (KM) Statistics
k hat (KM)       3.15 nu hat (KM)    321.3

MLE Mean (bias corrected)      0.048 MLE Sd (bias corrected)      0.039

pproximate Chi Square Value (321.30, α)    280.8 Adjusted Chi Square Value (321.30, β)    279.7
 Approximate KM-UCL (use when n>=50)      0.032mma Adjusted KM-UCL (use when n<50)      0.032

ma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM e
Minimum      0.01 Mean      0.026

Gamma ROS Statistics using Imputed  Non-Detects
GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1
For such situations, GROS method tends to yield inflated values of UCLs and BTVs

Maximum       0.12 Median      0.022
SD      0.016 CV       0.62

     0.011

k hat (MLE)       5.69 k star (bias corrected MLE)       5.37
Theta hat (MLE)     0.004 Theta star (bias corrected MLE)     0.004

   494.6 Adjusted Chi Square Value (547.85, β)    493.1

nu hat (MLE)    580.7 nu star (bias corrected)    547.9
MLE Mean (bias corrected)      0.026 MLE Sd (bias corrected)

mma Approximate UCL (use when n>=50)      0.028% Gamma Adjusted UCL (use when n<50)      0.029

Adjusted Level of Significance (β)      0.045
pproximate Chi Square Value (547.85, α)

Lognormal GOF Test on Detected Observations Only
Shapiro Wilk Test Statistic       0.92 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.80ected Data appear Lognormal at 5% Significance L
Lilliefors Test Statistic       0.19 Lilliefors GOF Test

5% Lilliefors Critical Value       0.33ected Data appear Lognormal at 5% Significance L
Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects
Mean in Original Scale      0.028 Mean in Log Scale     -3.636

SD in Original Scale      0.015 SD in Log Scale       0.30
% t UCL (assumes normality of ROS data)      0.031    95% Percentile Bootstrap UCL      0.032

   95% BCA Bootstrap UCL      0.033    95% Bootstrap t UCL      0.040
   95% H-UCL (Log ROS)      0.029

CLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distribute
KM Mean (logged)     -3.638    95% H-UCL (KM -Log)      0.030

    -3.849

KM SD (logged)       0.35    95% Critical H Value (KM-Log)       1.75
KM Standard Error of Mean (logged)       0.12

     0.027    95% H-Stat UCL      0.024

DL/2 Statistics
DL/2 Normal DL/2 Log-Transformed
Mean in Original Scale      0.023 Mean in Log Scale

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics
Detected Data appear Approximate Normal Distributed at 5% Significance Level

SD in Original Scale      0.016 SD in Log Scale       0.34
   95% t UCL (Assumes normality)
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tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
Recommendations are based upon data size, data distribution, and skewness.

mmendations are based upon the results of the simulation studies summarized in Singh, Maichle, and 
ations results will not cover all Real World data sets; for additional insight the user may want to cons

Suggested UCL to Use
95% KM (t) UCL      0.034 95% KM (Percentile Bootstrap) UCL      0.035

Benzo(k)fluoranthene

General Statistics
Total Number of Observations      51 Number of Distinct Observations      43

Number of Detects       7 Number of Non-Detects      44
Number of Distinct Detects       7 Number of Distinct Non-Detects      37

     0.017

Minimum Detect      0.011 Minimum Non-Detect      0.034
Maximum Detect      0.061 Maximum Non-Detect      0.047

      1.39 Kurtosis Detects       1.56

Variance Detects 3.2031E Percent Non-Detects      86.27
Mean Detects      0.026 SD Detects

Mean of Logged Detects     -3.786 SD of Logged Detects       0.60

Median Detects      0.017 CV Detects       0.66
Skewness Detects

Normal GOF Test on Detects Only
Shapiro Wilk Test Statistic       0.84 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.80etected Data appear Normal at 5% Significance Le
Lilliefors Test Statistic       0.27 Lilliefors GOF Test

5% Lilliefors Critical Value       0.33etected Data appear Normal at 5% Significance Le

     0.025

Detected Data appear Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs
Mean      0.019 Standard Error of Mean     0.003

     0.028 95% KM Chebyshev UCL      0.032

SD     0.009    95% KM (BCA) UCL      0.024
95% KM (t) UCL      0.024 95% KM (Percentile Bootstrap) UCL

97.5% KM Chebyshev UCL      0.038 99% KM Chebyshev UCL      0.050

   95% KM (z) UCL      0.024    95% KM Bootstrap t UCL      0.028
90% KM Chebyshev UCL

Gamma GOF Tests on Detected Observations Only
A-D Test Statistic       0.38 Anderson-Darling GOF Test

5% A-D Critical Value       0.71d data appear Gamma Distributed at 5% Significan
K-S Test Statistic       0.27 Kolmogrov-Smirnoff GOF

5% K-S Critical Value       0.31d data appear Gamma Distributed at 5% Significan
Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only
k hat (MLE)       3.13 k star (bias corrected MLE)       1.88

Theta hat (MLE)     0.008 Theta star (bias corrected MLE)      0.014
nu hat (MLE)      43.87 nu star (bias corrected)      26.4

Gamma Kaplan-Meier (KM) Statistics
k hat (KM)       4.29 nu hat (KM)    437.9

MLE Mean (bias corrected)      0.026 MLE Sd (bias corrected)      0.019

pproximate Chi Square Value (437.88, α)    390.4 Adjusted Chi Square Value (437.88, β)    389.1
 Approximate KM-UCL (use when n>=50)      0.021mma Adjusted KM-UCL (use when n<50)      0.021

ma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM e
Minimum      0.01 Mean      0.018

Gamma ROS Statistics using Imputed  Non-Detects
GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1
For such situations, GROS method tends to yield inflated values of UCLs and BTVs

Maximum      0.061 Median      0.017
SD     0.007 CV       0.40

    0.005

k hat (MLE)      10.87 k star (bias corrected MLE)      10.24
Theta hat (MLE)     0.001 Theta star (bias corrected MLE)     0.001

   970.5 Adjusted Chi Square Value (N/A, β)    968.5

nu hat (MLE)   1108 nu star (bias corrected)   1045
MLE Mean (bias corrected)      0.018 MLE Sd (bias corrected)

mma Approximate UCL (use when n>=50)      0.02% Gamma Adjusted UCL (use when n<50)      0.02

Adjusted Level of Significance (β)      0.045
Approximate Chi Square Value (N/A, α)

Lognormal GOF Test on Detected Observations Only
Shapiro Wilk Test Statistic       0.92 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.80ected Data appear Lognormal at 5% Significance L
Lilliefors Test Statistic       0.24 Lilliefors GOF Test

5% Lilliefors Critical Value       0.33ected Data appear Lognormal at 5% Significance L
Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects
Mean in Original Scale      0.018 Mean in Log Scale     -4.03

SD in Original Scale     0.007 SD in Log Scale       0.26
% t UCL (assumes normality of ROS data)      0.020    95% Percentile Bootstrap UCL      0.020
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   95% BCA Bootstrap UCL      0.020    95% Bootstrap t UCL      0.022

   95% H-UCL (Log ROS)      0.019

CLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distribute
KM Mean (logged)     -4.03    95% H-UCL (KM -Log)      0.021

KM SD (logged)       0.39    95% Critical H Value (KM-Log)       1.79
KM Standard Error of Mean (logged)       0.15

DL/2 Statistics
DL/2 Normal DL/2 Log-Transformed
Mean in Original Scale      0.020 Mean in Log Scale     -3.922

SD in Original Scale     0.006 SD in Log Scale       0.22
   95% t UCL (Assumes normality)      0.022    95% H-Stat UCL      0.021

Suggested UCL to Use
95% KM (t) UCL      0.024 95% KM (Percentile Bootstrap) UCL      0.025

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics
Detected Data appear Normal Distributed at 5% Significance Level

Calcium

General Statistics

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
Recommendations are based upon data size, data distribution, and skewness.

mmendations are based upon the results of the simulation studies summarized in Singh, Maichle, and 
ations results will not cover all Real World data sets; for additional insight the user may want to cons

  1770

Total Number of Observations      51 Number of Distinct Observations      47
Number of Missing Observations       0

      3.04 Skewness       5.59

Minimum    416 Mean   4423
Maximum  88400 Median

Normal GOF Test
Shapiro Wilk Test Statistic       0.27 Shapiro Wilk GOF Test

SD  13487 Std. Error of Mean   1889
Coefficient of Variation

5% Shapiro Wilk P Value       0 Data Not Normal at 5% Significance Level
Lilliefors Test Statistic       0.43 Lilliefors GOF Test

   95% Adjusted-CLT UCL (Chen-1995)   9109

5% Lilliefors Critical Value       0.12 Data Not Normal at 5% Significance Level
Data Not Normal at 5% Significance Level

   95% Modified-t UCL (Johnson-1978)   7835

Assuming Normal Distribution
   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL   7588

Gamma GOF Test
A-D Test Statistic       7.29 Anderson-Darling Gamma GOF Test

5% A-D Critical Value       0.79ata Not Gamma Distributed at 5% Significance Lev
K-S Test Statistic       0.30 Kolmogrov-Smirnoff Gamma GOF Test

5% K-S Critical Value       0.13ata Not Gamma Distributed at 5% Significance Lev
Data Not Gamma Distributed at 5% Significance Level

Gamma Statistics
k hat (MLE)       0.68 k star (bias corrected MLE)       0.65

Theta hat (MLE)   6498 Theta star (bias corrected MLE)   6766
nu hat (MLE)      69.43 nu star (bias corrected)      66.68

MLE Mean (bias corrected)   4423 MLE Sd (bias corrected)   5471
Approximate Chi Square Value (0.05)      48.89

Assuming Gamma Distribution
oximate Gamma UCL (use when n>=50))   6033% Adjusted Gamma UCL (use when n<50)   6088

Adjusted Level of Significance      0.045 Adjusted Chi Square Value      48.45

Lilliefors Lognormal GOF Test

Lognormal GOF Test
Shapiro Wilk Test Statistic       0.83 Shapiro Wilk Lognormal GOF Test

5% Lilliefors Critical Value       0.12 Data Not Lognormal at 5% Significance Level
Data Not Lognormal at 5% Significance Level

5% Shapiro Wilk P Value 2.3604E Data Not Lognormal at 5% Significance Level
Lilliefors Test Statistic       0.15

Maximum of Logged Data      11.39 SD of logged Data       0.94

Lognormal Statistics
Minimum of Logged Data       6.03 Mean of logged Data       7.50

  7097

Assuming Lognormal Distribution
   95% H-UCL   3837    90% Chebyshev (MVUE) UCL   4098

   95% Chebyshev (MVUE) UCL   4685  97.5% Chebyshev (MVUE) UCL   5498
   99% Chebyshev (MVUE) UCL
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Nonparametric Distribution Free UCL Statistics

Data do not follow a Discernible Distribution (0.05)

Nonparametric Distribution Free UCLs
   95% CLT UCL   7530    95% Jackknife UCL   7588

   95% Standard Bootstrap UCL   7470    95% Bootstrap-t UCL  36848
   95% Hall's Bootstrap UCL  23786    95% Percentile Bootstrap UCL   7964
   95% BCA Bootstrap UCL   9628

   90% Chebyshev(Mean, Sd) UCL  10089    95% Chebyshev(Mean, Sd) UCL  12655
 97.5% Chebyshev(Mean, Sd) UCL  16217    99% Chebyshev(Mean, Sd) UCL  23214

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
mmendations are based upon the results of the simulation studies summarized in Singh, Singh, and 

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.
For additional insight the user may want to consult a statistician.

Suggested UCL to Use
95% Chebyshev (Mean, Sd) UCL  12655

Cesium-137

General Statistics
Total Number of Observations      50 Number of Distinct Observations      49

Number of Missing Observations       1
Number of Detects      22 Number of Non-Detects      28

     56%

Number of Distinct Detects      22 Number of Distinct Non-Detects      27
Minimum Detect      0.095 Minimum Non-Detect    -0.050

      0.56 CV Detects       0.66

Maximum Detect       1.71 Maximum Non-Detect      0.071
Variance Detects       0.18 Percent Non-Detects

Skewness Detects       0.82 Kurtosis Detects       0.32

Mean Detects       0.64 SD Detects       0.42
Median Detects

Normal GOF Test on Detects Only
Shapiro Wilk Test Statistic       0.93 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.91etected Data appear Normal at 5% Significance Le
Lilliefors Test Statistic       0.16 Lilliefors GOF Test

5% Lilliefors Critical Value       0.18etected Data appear Normal at 5% Significance Le

      0.36

Detected Data appear Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs
Mean       0.25 Standard Error of Mean      0.064

      0.44 95% KM Chebyshev UCL       0.53

SD       0.44    95% KM (BCA) UCL       0.37
95% KM (t) UCL       0.36 95% KM (Percentile Bootstrap) UCL

97.5% KM Chebyshev UCL       0.65 99% KM Chebyshev UCL       0.89

   95% KM (z) UCL       0.36    95% KM Bootstrap t UCL       0.37
90% KM Chebyshev UCL

Gamma GOF Tests on Detected Observations Only
A-D Test Statistic       0.24 Anderson-Darling GOF Test

5% A-D Critical Value       0.75d data appear Gamma Distributed at 5% Significan
K-S Test Statistic      0.092 Kolmogrov-Smirnoff GOF

5% K-S Critical Value       0.18d data appear Gamma Distributed at 5% Significan
Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only
k hat (MLE)       2.10 k star (bias corrected MLE)       1.85

Theta hat (MLE)       0.30 Theta star (bias corrected MLE)       0.34
nu hat (MLE)      92.71 nu star (bias corrected)      81.4

Gamma Kaplan-Meier (KM) Statistics
k hat (KM)       0.33 nu hat (KM)      33.13

MLE Mean (bias corrected)       0.64 MLE Sd (bias corrected)       0.47

Adjusted Level of Significance (β)      0.045
Approximate Chi Square Value (33.13, α)      20.97 Adjusted Chi Square Value (33.13, β)      20.68

DL/2 Statistics
Mean in Original Scale       0.28 SD in Original Scale       0.42

 Approximate KM-UCL (use when n>=50)       0.40mma Adjusted KM-UCL (use when n<50)       0.40

Nonparametric Distribution Free UCL Statistics
Detected Data appear Normal Distributed at 5% Significance Level

Suggested UCL to Use

   95% t UCL (Assumes normality)       0.38
DL/2 is not a recommended method, provided for comparisons and historical reasons

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
Recommendations are based upon data size, data distribution, and skewness.

mmendations are based upon the results of the simulation studies summarized in Singh, Maichle, and 
ations results will not cover all Real World data sets; for additional insight the user may want to cons

95% KM (t) UCL       0.36 95% KM (Percentile Bootstrap) UCL       0.36
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      6.48

Chromium

General Statistics
Total Number of Observations      51 Number of Distinct Observations      50

      5.80 Std. Error of Mean       0.81

Number of Missing Observations       0
Minimum       2.38 Mean

Coefficient of Variation       0.89 Skewness       4.37

Maximum      40.3 Median       5.13
SD

Normal GOF Test
Shapiro Wilk Test Statistic       0.57 Shapiro Wilk GOF Test
5% Shapiro Wilk P Value       0 Data Not Normal at 5% Significance Level

Lilliefors Test Statistic       0.24 Lilliefors GOF Test
5% Lilliefors Critical Value       0.12 Data Not Normal at 5% Significance Level

   95% Modified-t UCL (Johnson-1978)       7.92

Data Not Normal at 5% Significance Level

Assuming Normal Distribution
   95% Normal UCL    95% UCLs (Adjusted for Skewness)

Gamma GOF Test
A-D Test Statistic       1.89 Anderson-Darling Gamma GOF Test

   95% Student's-t UCL       7.84    95% Adjusted-CLT UCL (Chen-1995)       8.34

5% A-D Critical Value       0.75ata Not Gamma Distributed at 5% Significance Lev
K-S Test Statistic       0.15 Kolmogrov-Smirnoff Gamma GOF Test

Gamma Statistics
k hat (MLE)       2.80 k star (bias corrected MLE)       2.65

5% K-S Critical Value       0.12ata Not Gamma Distributed at 5% Significance Lev
Data Not Gamma Distributed at 5% Significance Level

Theta hat (MLE)       2.31 Theta star (bias corrected MLE)       2.44
nu hat (MLE)    285.8 nu star (bias corrected)    270.4

MLE Mean (bias corrected)       6.48 MLE Sd (bias corrected)       3.98
Approximate Chi Square Value (0.05)    233.3

Assuming Gamma Distribution
oximate Gamma UCL (use when n>=50))       7.51% Adjusted Gamma UCL (use when n<50)       7.54

Adjusted Level of Significance      0.045 Adjusted Chi Square Value    232.3

Lilliefors Lognormal GOF Test

Lognormal GOF Test
Shapiro Wilk Test Statistic       0.92 Shapiro Wilk Lognormal GOF Test

5% Lilliefors Critical Value       0.12Data appear Lognormal at 5% Significance Level
Data appear Approximate Lognormal at 5% Significance Level

5% Shapiro Wilk P Value     0.005 Data Not Lognormal at 5% Significance Level
Lilliefors Test Statistic       0.11

Maximum of Logged Data       3.69 SD of logged Data       0.55

Lognormal Statistics
Minimum of Logged Data       0.86 Mean of logged Data       1.68

     11.3

Assuming Lognormal Distribution
   95% H-UCL       7.25    90% Chebyshev (MVUE) UCL       7.75

Nonparametric Distribution Free UCL Statistics
Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

   95% Chebyshev (MVUE) UCL       8.45  97.5% Chebyshev (MVUE) UCL       9.41
   99% Chebyshev (MVUE) UCL

   95% CLT UCL       7.81    95% Jackknife UCL       7.84
   95% Standard Bootstrap UCL       7.81    95% Bootstrap-t UCL       9.13

   95% Hall's Bootstrap UCL      13.58    95% Percentile Bootstrap UCL       7.91
   95% BCA Bootstrap UCL       8.67

   90% Chebyshev(Mean, Sd) UCL       8.91    95% Chebyshev(Mean, Sd) UCL      10.02
 97.5% Chebyshev(Mean, Sd) UCL      11.56    99% Chebyshev(Mean, Sd) UCL      14.57

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
mmendations are based upon the results of the simulation studies summarized in Singh, Singh, and 

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.
For additional insight the user may want to consult a statistician.

Suggested UCL to Use
95% Chebyshev (Mean, Sd) UCL      10.02

Chrysene

General Statistics
Total Number of Observations      51 Number of Distinct Observations      43

Number of Detects      13 Number of Non-Detects      38
Number of Distinct Detects      13 Number of Distinct Non-Detects      31

Minimum Detect      0.013 Minimum Non-Detect      0.034



1163
1164
1165
1166
1167
1168
1169
1170
1171
1172
1173
1174
1175
1176
1177
1178
1179
1180
1181
1182
1183
1184
1185
1186
1187
1188
1189
1190
1191
1192
1193
1194
1195
1196
1197
1198
1199
1200
1201
1202
1203
1204
1205
1206
1207
1208
1209
1210
1211
1212
1213
1214
1215
1216
1217
1218
1219
1220
1221
1222
1223
1224
1225
1226
1227
1228
1229
1230
1231
1232
1233
1234
1235
1236
1237
1238
1239
1240
1241
1242
1243
1244
1245

A B C D E F G H I J K L

     0.049

Maximum Detect       0.18 Maximum Non-Detect      0.047

      2.19 Kurtosis Detects       4.82

Variance Detects     0.002 Percent Non-Detects      74.51
Mean Detects      0.048 SD Detects

Mean of Logged Detects     -3.355 SD of Logged Detects       0.78

Median Detects      0.031 CV Detects       1.01
Skewness Detects

Normal GOF Test on Detects Only
Shapiro Wilk Test Statistic       0.70 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.86Detected Data Not Normal at 5% Significance Leve
Lilliefors Test Statistic       0.28 Lilliefors GOF Test

5% Lilliefors Critical Value       0.24Detected Data Not Normal at 5% Significance Leve

     0.036

Detected Data Not Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs
Mean      0.029 Standard Error of Mean     0.004

     0.042 95% KM Chebyshev UCL      0.049

SD      0.027    95% KM (BCA) UCL      0.038
95% KM (t) UCL      0.036 95% KM (Percentile Bootstrap) UCL

97.5% KM Chebyshev UCL      0.057 99% KM Chebyshev UCL      0.074

   95% KM (z) UCL      0.036    95% KM Bootstrap t UCL      0.041
90% KM Chebyshev UCL

Gamma GOF Tests on Detected Observations Only
A-D Test Statistic       0.69 Anderson-Darling GOF Test

5% A-D Critical Value       0.74d data appear Gamma Distributed at 5% Significan
K-S Test Statistic       0.21 Kolmogrov-Smirnoff GOF

5% K-S Critical Value       0.24d data appear Gamma Distributed at 5% Significan
Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only
k hat (MLE)       1.66 k star (bias corrected MLE)       1.32

Theta hat (MLE)      0.029 Theta star (bias corrected MLE)      0.036
nu hat (MLE)      43.19 nu star (bias corrected)      34.56

Gamma Kaplan-Meier (KM) Statistics
k hat (KM)       1.17 nu hat (KM)    119.6

MLE Mean (bias corrected)      0.048 MLE Sd (bias corrected)      0.042

pproximate Chi Square Value (119.58, α)      95.33 Adjusted Chi Square Value (119.58, β)      94.7
 Approximate KM-UCL (use when n>=50)      0.036mma Adjusted KM-UCL (use when n<50)      0.037

ma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM e
Minimum      0.01 Mean      0.026

Gamma ROS Statistics using Imputed  Non-Detects
GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1
For such situations, GROS method tends to yield inflated values of UCLs and BTVs

Maximum       0.18 Median      0.018
SD      0.028 CV       1.07

     0.017

k hat (MLE)       2.41 k star (bias corrected MLE)       2.28
Theta hat (MLE)      0.010 Theta star (bias corrected MLE)      0.011

   198.6 Adjusted Chi Square Value (232.96, β)    197.7

nu hat (MLE)    246.1 nu star (bias corrected)    233
MLE Mean (bias corrected)      0.026 MLE Sd (bias corrected)

mma Approximate UCL (use when n>=50)      0.030% Gamma Adjusted UCL (use when n<50)      0.030

Adjusted Level of Significance (β)      0.045
pproximate Chi Square Value (232.96, α)

Lognormal GOF Test on Detected Observations Only
Shapiro Wilk Test Statistic       0.92 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.86ected Data appear Lognormal at 5% Significance L
Lilliefors Test Statistic       0.15 Lilliefors GOF Test

5% Lilliefors Critical Value       0.24ected Data appear Lognormal at 5% Significance L
Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects
Mean in Original Scale      0.029 Mean in Log Scale     -3.69

SD in Original Scale      0.026 SD in Log Scale       0.45
% t UCL (assumes normality of ROS data)      0.035    95% Percentile Bootstrap UCL      0.036

   95% BCA Bootstrap UCL      0.039    95% Bootstrap t UCL      0.047
   95% H-UCL (Log ROS)      0.031

CLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distribute
KM Mean (logged)     -3.714    95% H-UCL (KM -Log)      0.032

KM SD (logged)       0.52    95% Critical H Value (KM-Log)       1.89
KM Standard Error of Mean (logged)       0.12

DL/2 Statistics
DL/2 Normal DL/2 Log-Transformed
Mean in Original Scale      0.026 Mean in Log Scale     -3.802

SD in Original Scale      0.027 SD in Log Scale       0.47
   95% t UCL (Assumes normality)      0.033    95% H-Stat UCL      0.028
DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics
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Suggested UCL to Use
95% KM (t) UCL      0.036 95% GROS Approximate Gamma UCL      0.030

Detected Data appear Gamma Distributed at 5% Significance Level

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
Recommendations are based upon data size, data distribution, and skewness.

mmendations are based upon the results of the simulation studies summarized in Singh, Maichle, and 
ations results will not cover all Real World data sets; for additional insight the user may want to cons

95% Approximate Gamma KM-UCL      0.036

      2.40

Cobalt

General Statistics
Total Number of Observations      51 Number of Distinct Observations      49

      1.94 Std. Error of Mean       0.27

Number of Missing Observations       0
Minimum       0.46 Mean

Coefficient of Variation       0.80 Skewness       2.65

Maximum      12.1 Median       2.1
SD

Normal GOF Test
Shapiro Wilk Test Statistic       0.78 Shapiro Wilk GOF Test
5% Shapiro Wilk P Value 2.0110E Data Not Normal at 5% Significance Level

Lilliefors Test Statistic       0.15 Lilliefors GOF Test
5% Lilliefors Critical Value       0.12 Data Not Normal at 5% Significance Level

   95% Modified-t UCL (Johnson-1978)       2.87

Data Not Normal at 5% Significance Level

Assuming Normal Distribution
   95% Normal UCL    95% UCLs (Adjusted for Skewness)

Gamma GOF Test
A-D Test Statistic       0.42 Anderson-Darling Gamma GOF Test

   95% Student's-t UCL       2.86    95% Adjusted-CLT UCL (Chen-1995)       2.96

5% A-D Critical Value       0.76d data appear Gamma Distributed at 5% Significan
K-S Test Statistic      0.082 Kolmogrov-Smirnoff Gamma GOF Test

Gamma Statistics
k hat (MLE)       2.01 k star (bias corrected MLE)       1.91

5% K-S Critical Value       0.12d data appear Gamma Distributed at 5% Significan
Detected data appear Gamma Distributed at 5% Significance Level

Theta hat (MLE)       1.19 Theta star (bias corrected MLE)       1.25
nu hat (MLE)    205.8 nu star (bias corrected)    195

MLE Mean (bias corrected)       2.40 MLE Sd (bias corrected)       1.73
Approximate Chi Square Value (0.05)    163.7

Assuming Gamma Distribution
roximate Gamma UCL (use when n>=50)       2.86% Adjusted Gamma UCL (use when n<50)       2.88

Adjusted Level of Significance      0.045 Adjusted Chi Square Value    162.9

Lilliefors Lognormal GOF Test

Lognormal GOF Test
Shapiro Wilk Test Statistic       0.96 Shapiro Wilk Lognormal GOF Test

5% Lilliefors Critical Value       0.12Data appear Lognormal at 5% Significance Level
Data appear Lognormal at 5% Significance Level

5% Shapiro Wilk P Value       0.18Data appear Lognormal at 5% Significance Level
Lilliefors Test Statistic      0.088

Maximum of Logged Data       2.49 SD of logged Data       0.75

Lognormal Statistics
Minimum of Logged Data     -0.76 Mean of logged Data       0.61

      5.25

Assuming Lognormal Distribution
   95% H-UCL       3.04    90% Chebyshev (MVUE) UCL       3.28

Nonparametric Distribution Free UCL Statistics
Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

   95% Chebyshev (MVUE) UCL       3.66  97.5% Chebyshev (MVUE) UCL       4.20
   99% Chebyshev (MVUE) UCL

   95% CLT UCL       2.85    95% Jackknife UCL       2.86
   95% Standard Bootstrap UCL       2.86    95% Bootstrap-t UCL       2.98

   95% Hall's Bootstrap UCL       3.31    95% Percentile Bootstrap UCL       2.86
   95% BCA Bootstrap UCL       2.92

   90% Chebyshev(Mean, Sd) UCL       3.22    95% Chebyshev(Mean, Sd) UCL       3.59
 97.5% Chebyshev(Mean, Sd) UCL       4.10    99% Chebyshev(Mean, Sd) UCL       5.11

Suggested UCL to Use
95% Approximate Gamma UCL       2.86

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
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Copper

General Statistics

mmendations are based upon the results of the simulation studies summarized in Singh, Singh, and 
and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

For additional insight the user may want to consult a statistician.

      4.79

Total Number of Observations      51 Number of Distinct Observations      50
Number of Missing Observations       0

      0.75 Skewness       2.51

Minimum       1.77 Mean       6.26
Maximum      28 Median

Normal GOF Test
Shapiro Wilk Test Statistic       0.76 Shapiro Wilk GOF Test

SD       4.73 Std. Error of Mean       0.66
Coefficient of Variation

5% Shapiro Wilk P Value 1.940E- Data Not Normal at 5% Significance Level
Lilliefors Test Statistic       0.21 Lilliefors GOF Test

   95% Adjusted-CLT UCL (Chen-1995)       7.60

5% Lilliefors Critical Value       0.12 Data Not Normal at 5% Significance Level
Data Not Normal at 5% Significance Level

   95% Modified-t UCL (Johnson-1978)       7.41

Assuming Normal Distribution
   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL       7.37

Gamma GOF Test
A-D Test Statistic       0.83 Anderson-Darling Gamma GOF Test

5% A-D Critical Value       0.75ata Not Gamma Distributed at 5% Significance Lev
K-S Test Statistic       0.12 Kolmogrov-Smirnoff Gamma GOF Test

5% K-S Critical Value       0.12d data appear Gamma Distributed at 5% Significan
Detected data follow Appr. Gamma Distribution at 5% Significance Level

Gamma Statistics
k hat (MLE)       2.65 k star (bias corrected MLE)       2.51

Theta hat (MLE)       2.36 Theta star (bias corrected MLE)       2.49
nu hat (MLE)    270.7 nu star (bias corrected)    256.1

MLE Mean (bias corrected)       6.26 MLE Sd (bias corrected)       3.95
Approximate Chi Square Value (0.05)    220.1

Assuming Gamma Distribution
roximate Gamma UCL (use when n>=50)       7.29% Adjusted Gamma UCL (use when n<50)       7.32

Adjusted Level of Significance      0.045 Adjusted Chi Square Value    219.1

Lilliefors Lognormal GOF Test

Lognormal GOF Test
Shapiro Wilk Test Statistic       0.97 Shapiro Wilk Lognormal GOF Test

5% Lilliefors Critical Value       0.12Data appear Lognormal at 5% Significance Level
Data appear Lognormal at 5% Significance Level

5% Shapiro Wilk P Value       0.43Data appear Lognormal at 5% Significance Level
Lilliefors Test Statistic      0.080

Maximum of Logged Data       3.33 SD of logged Data       0.61

Lognormal Statistics
Minimum of Logged Data       0.57 Mean of logged Data       1.63

     11.82

Assuming Lognormal Distribution
   95% H-UCL       7.33    90% Chebyshev (MVUE) UCL       7.86

Nonparametric Distribution Free UCL Statistics
Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

   95% Chebyshev (MVUE) UCL       8.63  97.5% Chebyshev (MVUE) UCL       9.71
   99% Chebyshev (MVUE) UCL

   95% CLT UCL       7.35    95% Jackknife UCL       7.37
   95% Standard Bootstrap UCL       7.33    95% Bootstrap-t UCL       7.81

   95% Hall's Bootstrap UCL       8.02    95% Percentile Bootstrap UCL       7.34
   95% BCA Bootstrap UCL       7.69

   90% Chebyshev(Mean, Sd) UCL       8.25    95% Chebyshev(Mean, Sd) UCL       9.15
 97.5% Chebyshev(Mean, Sd) UCL      10.4    99% Chebyshev(Mean, Sd) UCL      12.86

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
mmendations are based upon the results of the simulation studies summarized in Singh, Singh, and 

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.
For additional insight the user may want to consult a statistician.

Suggested UCL to Use
95% Approximate Gamma UCL       7.29

Fluoranthene

General Statistics
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Total Number of Observations      51 Number of Distinct Observations      44

Number of Detects      13 Number of Non-Detects      38
Number of Distinct Detects      13 Number of Distinct Non-Detects      31

     0.084

Minimum Detect      0.019 Minimum Non-Detect      0.034
Maximum Detect       0.32 Maximum Non-Detect      0.047

      2.19 Kurtosis Detects       4.97

Variance Detects     0.007 Percent Non-Detects      74.51
Mean Detects      0.086 SD Detects

Mean of Logged Detects     -2.784 SD of Logged Detects       0.80

Median Detects      0.068 CV Detects       0.98
Skewness Detects

Normal GOF Test on Detects Only
Shapiro Wilk Test Statistic       0.72 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.86Detected Data Not Normal at 5% Significance Leve
Lilliefors Test Statistic       0.31 Lilliefors GOF Test

5% Lilliefors Critical Value       0.24Detected Data Not Normal at 5% Significance Leve

     0.055

Detected Data Not Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs
Mean      0.042 Standard Error of Mean     0.007

     0.064 95% KM Chebyshev UCL      0.074

SD      0.048    95% KM (BCA) UCL      0.055
95% KM (t) UCL      0.054 95% KM (Percentile Bootstrap) UCL

97.5% KM Chebyshev UCL      0.088 99% KM Chebyshev UCL       0.11

   95% KM (z) UCL      0.054    95% KM Bootstrap t UCL      0.066
90% KM Chebyshev UCL

Gamma GOF Tests on Detected Observations Only
A-D Test Statistic       0.58 Anderson-Darling GOF Test

5% A-D Critical Value       0.74d data appear Gamma Distributed at 5% Significan
K-S Test Statistic       0.22 Kolmogrov-Smirnoff GOF

5% K-S Critical Value       0.24d data appear Gamma Distributed at 5% Significan
Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only
k hat (MLE)       1.66 k star (bias corrected MLE)       1.33

Theta hat (MLE)      0.051 Theta star (bias corrected MLE)      0.064
nu hat (MLE)      43.21 nu star (bias corrected)      34.57

Gamma Kaplan-Meier (KM) Statistics
k hat (KM)       0.74 nu hat (KM)      75.72

MLE Mean (bias corrected)      0.086 MLE Sd (bias corrected)      0.074

Approximate Chi Square Value (75.72, α)      56.68 Adjusted Chi Square Value (75.72, β)      56.2
 Approximate KM-UCL (use when n>=50)      0.056mma Adjusted KM-UCL (use when n<50)      0.056

ma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM e
Minimum      0.01 Mean      0.030

Gamma ROS Statistics using Imputed  Non-Detects
GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1
For such situations, GROS method tends to yield inflated values of UCLs and BTVs

Maximum       0.32 Median      0.01
SD      0.053 CV       1.74

     0.031

k hat (MLE)       0.99 k star (bias corrected MLE)       0.95
Theta hat (MLE)      0.030 Theta star (bias corrected MLE)      0.032

     75.18 Adjusted Chi Square Value (96.88, β)      74.62

nu hat (MLE)    101.5 nu star (bias corrected)      96.88
MLE Mean (bias corrected)      0.030 MLE Sd (bias corrected)

mma Approximate UCL (use when n>=50)      0.039% Gamma Adjusted UCL (use when n<50)      0.039

Adjusted Level of Significance (β)      0.045
Approximate Chi Square Value (96.88, α)

Lognormal GOF Test on Detected Observations Only
Shapiro Wilk Test Statistic       0.94 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.86ected Data appear Lognormal at 5% Significance L
Lilliefors Test Statistic       0.16 Lilliefors GOF Test

5% Lilliefors Critical Value       0.24ected Data appear Lognormal at 5% Significance L
Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects
Mean in Original Scale      0.041 Mean in Log Scale     -3.45

SD in Original Scale      0.049 SD in Log Scale       0.58
% t UCL (assumes normality of ROS data)      0.052    95% Percentile Bootstrap UCL      0.053

   95% BCA Bootstrap UCL      0.059    95% Bootstrap t UCL      0.070
   95% H-UCL (Log ROS)      0.044

CLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distribute
KM Mean (logged)     -3.416    95% H-UCL (KM -Log)      0.044

KM SD (logged)       0.56    95% Critical H Value (KM-Log)       1.92
KM Standard Error of Mean (logged)       0.11

DL/2 Statistics
DL/2 Normal DL/2 Log-Transformed
Mean in Original Scale      0.036 Mean in Log Scale     -3.657

SD in Original Scale      0.050 SD in Log Scale       0.65
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   95% t UCL (Assumes normality)      0.048    95% H-Stat UCL      0.038

Suggested UCL to Use
95% KM (t) UCL      0.054 95% GROS Approximate Gamma UCL      0.039

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics
Detected Data appear Gamma Distributed at 5% Significance Level

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
Recommendations are based upon data size, data distribution, and skewness.

mmendations are based upon the results of the simulation studies summarized in Singh, Maichle, and 
ations results will not cover all Real World data sets; for additional insight the user may want to cons

95% Approximate Gamma KM-UCL      0.056

Fluoride

General Statistics
Total Number of Observations      51 Number of Distinct Observations      50

Number of Detects      45 Number of Non-Detects       6
Number of Distinct Detects      45 Number of Distinct Non-Detects       5

      3.52

Minimum Detect       0.35 Minimum Non-Detect       1.08
Maximum Detect      13.5 Maximum Non-Detect      10.6

      1.34 Kurtosis Detects       1.21

Variance Detects      12.39 Percent Non-Detects      11.76
Mean Detects       3.49 SD Detects

Mean of Logged Detects       0.71 SD of Logged Detects       1.09

Median Detects       1.99 CV Detects       1.00
Skewness Detects

Normal GOF Test on Detects Only
Shapiro Wilk Test Statistic       0.81 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.94Detected Data Not Normal at 5% Significance Leve
Lilliefors Test Statistic       0.22 Lilliefors GOF Test

5% Lilliefors Critical Value       0.13Detected Data Not Normal at 5% Significance Leve

      3.98

Detected Data Not Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs
Mean       3.20 Standard Error of Mean       0.48

      4.65 95% KM Chebyshev UCL       5.31

SD       3.39 95% KM (BCA) UCL       4.02
   95% KM (t) UCL       4.01    95% KM (Percentile Bootstrap) UCL

97.5% KM Chebyshev UCL       6.22 99% KM Chebyshev UCL       8.01

   95% KM (z) UCL       3.99    95% KM Bootstrap t UCL       4.18
90% KM Chebyshev UCL

Gamma GOF Tests on Detected Observations Only
A-D Test Statistic       1.02 Anderson-Darling GOF Test

5% A-D Critical Value       0.77ed Data Not Gamma Distributed at 5% Significanc
K-S Test Statistic       0.12 Kolmogrov-Smirnoff GOF

5% K-S Critical Value       0.13d data appear Gamma Distributed at 5% Significan
Detected data follow Appr. Gamma Distribution at 5% Significance Level

Gamma Statistics on Detected Data Only
k hat (MLE)       1.06 k star (bias corrected MLE)       1.01

Theta hat (MLE)       3.27 Theta star (bias corrected MLE)       3.45
nu hat (MLE)      96.16 nu star (bias corrected)      91.08

Gamma Kaplan-Meier (KM) Statistics
k hat (KM)       0.88 nu hat (KM)      90.64

MLE Mean (bias corrected)       3.49 MLE Sd (bias corrected)       3.47

Approximate Chi Square Value (90.64, α)      69.69 Adjusted Chi Square Value (90.64, β)      69.15
 Approximate KM-UCL (use when n>=50)       4.16mma Adjusted KM-UCL (use when n<50)       4.19

ma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM e
Minimum       0.12 Mean       3.17

Gamma ROS Statistics using Imputed  Non-Detects
GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1
For such situations, GROS method tends to yield inflated values of UCLs and BTVs

Maximum      13.5 Median       1.6
SD       3.43 CV       1.08

      3.29

k hat (MLE)       0.97 k star (bias corrected MLE)       0.92
Theta hat (MLE)       3.26 Theta star (bias corrected MLE)       3.42

     73.13 Adjusted Chi Square Value (94.56, β)      72.59

nu hat (MLE)      99.06 nu star (bias corrected)      94.56
MLE Mean (bias corrected)       3.17 MLE Sd (bias corrected)

mma Approximate UCL (use when n>=50)       4.10% Gamma Adjusted UCL (use when n<50)       4.13

Adjusted Level of Significance (β)      0.045
Approximate Chi Square Value (94.56, α)

Lognormal GOF Test on Detected Observations Only
Shapiro Wilk Test Statistic       0.93 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.94etected Data Not Lognormal at 5% Significance Le
Lilliefors Test Statistic       0.10 Lilliefors GOF Test

5% Lilliefors Critical Value       0.13ected Data appear Lognormal at 5% Significance L
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Detected Data appear Approximate Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects
Mean in Original Scale       3.19 Mean in Log Scale       0.61

SD in Original Scale       3.41 SD in Log Scale       1.07
% t UCL (assumes normality of ROS data)       3.99    95% Percentile Bootstrap UCL       3.98

   95% BCA Bootstrap UCL       4.11    95% Bootstrap t UCL       4.17
   95% H-UCL (Log ROS)       4.72

CLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distribute
KM Mean (logged)       0.59    95% H-UCL (KM -Log)       4.77

KM SD (logged)       1.09    95% Critical H Value (KM-Log)       2.40
KM Standard Error of Mean (logged)       0.15

DL/2 Statistics
DL/2 Normal DL/2 Log-Transformed
Mean in Original Scale       3.24 Mean in Log Scale       0.61

SD in Original Scale       3.42 SD in Log Scale       1.10
   95% t UCL (Assumes normality)       4.05    95% H-Stat UCL       4.94

Suggested UCL to Use
95% KM (BCA) UCL       4.02 95% GROS Approximate Gamma UCL       4.10

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics
Detected Data appear Approximate Gamma Distributed at 5% Significance Level

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
Recommendations are based upon data size, data distribution, and skewness.

mmendations are based upon the results of the simulation studies summarized in Singh, Maichle, and 
ations results will not cover all Real World data sets; for additional insight the user may want to cons

95% Approximate Gamma KM-UCL       4.16

Indeno(1,2,3-cd)pyrene

General Statistics
Total Number of Observations      51 Number of Distinct Observations      43

Number of Detects       9 Number of Non-Detects      42
Number of Distinct Detects       9 Number of Distinct Non-Detects      35

     0.046

Minimum Detect      0.011 Minimum Non-Detect      0.034
Maximum Detect       0.13 Maximum Non-Detect      0.047

      1.09 Kurtosis Detects     -0.385

Variance Detects     0.002 Percent Non-Detects      82.35
Mean Detects      0.051 SD Detects

Mean of Logged Detects     -3.328 SD of Logged Detects       0.91

Median Detects      0.030 CV Detects       0.89
Skewness Detects

Normal GOF Test on Detects Only
Shapiro Wilk Test Statistic       0.80 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.82Detected Data Not Normal at 5% Significance Leve
Lilliefors Test Statistic       0.26 Lilliefors GOF Test

5% Lilliefors Critical Value       0.29etected Data appear Normal at 5% Significance Le

     0.033

Detected Data appear Approximate Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs
Mean      0.025 Standard Error of Mean     0.004

     0.039 95% KM Chebyshev UCL      0.046

SD      0.023    95% KM (BCA) UCL      0.034
95% KM (t) UCL      0.033 95% KM (Percentile Bootstrap) UCL

97.5% KM Chebyshev UCL      0.054 99% KM Chebyshev UCL      0.072

   95% KM (z) UCL      0.033    95% KM Bootstrap t UCL      0.036
90% KM Chebyshev UCL

Gamma GOF Tests on Detected Observations Only
A-D Test Statistic       0.43 Anderson-Darling GOF Test

5% A-D Critical Value       0.73d data appear Gamma Distributed at 5% Significan
K-S Test Statistic       0.18 Kolmogrov-Smirnoff GOF

5% K-S Critical Value       0.28d data appear Gamma Distributed at 5% Significan
Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only
k hat (MLE)       1.51 k star (bias corrected MLE)       1.08

Theta hat (MLE)      0.034 Theta star (bias corrected MLE)      0.047
nu hat (MLE)      27.28 nu star (bias corrected)      19.52

Gamma Kaplan-Meier (KM) Statistics
k hat (KM)       1.23 nu hat (KM)    125.4

MLE Mean (bias corrected)      0.051 MLE Sd (bias corrected)      0.049

pproximate Chi Square Value (125.43, α)    100.6 Adjusted Chi Square Value (125.43, β)      99.91
 Approximate KM-UCL (use when n>=50)      0.032mma Adjusted KM-UCL (use when n<50)      0.032

Gamma ROS Statistics using Imputed  Non-Detects
GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1
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ma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM e
Minimum      0.01 Mean      0.023

For such situations, GROS method tends to yield inflated values of UCLs and BTVs

Maximum       0.13 Median      0.015
SD      0.023 CV       1.01

     0.014

k hat (MLE)       2.54 k star (bias corrected MLE)       2.41
Theta hat (MLE)     0.009 Theta star (bias corrected MLE)     0.009

   210.7 Adjusted Chi Square Value (246.06, β)    209.8

nu hat (MLE)    260 nu star (bias corrected)    246.1
MLE Mean (bias corrected)      0.023 MLE Sd (bias corrected)

mma Approximate UCL (use when n>=50)      0.026% Gamma Adjusted UCL (use when n<50)      0.027

Adjusted Level of Significance (β)      0.045
pproximate Chi Square Value (246.06, α)

Lognormal GOF Test on Detected Observations Only
Shapiro Wilk Test Statistic       0.92 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.82ected Data appear Lognormal at 5% Significance L
Lilliefors Test Statistic       0.13 Lilliefors GOF Test

5% Lilliefors Critical Value       0.29ected Data appear Lognormal at 5% Significance L
Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects
Mean in Original Scale      0.024 Mean in Log Scale     -3.858

SD in Original Scale      0.022 SD in Log Scale       0.47
% t UCL (assumes normality of ROS data)      0.030    95% Percentile Bootstrap UCL      0.030

   95% BCA Bootstrap UCL      0.032    95% Bootstrap t UCL      0.037
   95% H-UCL (Log ROS)      0.026

CLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distribute
KM Mean (logged)     -3.872    95% H-UCL (KM -Log)      0.028

KM SD (logged)       0.56    95% Critical H Value (KM-Log)       1.92
KM Standard Error of Mean (logged)       0.18

DL/2 Statistics
DL/2 Normal DL/2 Log-Transformed
Mean in Original Scale      0.025 Mean in Log Scale     -3.837

SD in Original Scale      0.022 SD in Log Scale       0.44
   95% t UCL (Assumes normality)      0.030    95% H-Stat UCL      0.026

Suggested UCL to Use
95% KM (t) UCL      0.033 95% KM (Percentile Bootstrap) UCL      0.033

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics
Detected Data appear Approximate Normal Distributed at 5% Significance Level

Lead

General Statistics

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
Recommendations are based upon data size, data distribution, and skewness.

mmendations are based upon the results of the simulation studies summarized in Singh, Maichle, and 
ations results will not cover all Real World data sets; for additional insight the user may want to cons

     10.9

Total Number of Observations      51 Number of Distinct Observations      49
Number of Missing Observations       0

      2.06 Skewness       6.21

Minimum       2.02 Mean      15.86
Maximum    234 Median

Normal GOF Test
Shapiro Wilk Test Statistic       0.35 Shapiro Wilk GOF Test

SD      32.68 Std. Error of Mean       4.57
Coefficient of Variation

5% Shapiro Wilk P Value       0 Data Not Normal at 5% Significance Level
Lilliefors Test Statistic       0.34 Lilliefors GOF Test

   95% Adjusted-CLT UCL (Chen-1995)      27.65

5% Lilliefors Critical Value       0.12 Data Not Normal at 5% Significance Level
Data Not Normal at 5% Significance Level

   95% Modified-t UCL (Johnson-1978)      24.2

Assuming Normal Distribution
   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL      23.53

Gamma GOF Test
A-D Test Statistic       2.47 Anderson-Darling Gamma GOF Test

5% A-D Critical Value       0.78ata Not Gamma Distributed at 5% Significance Lev
K-S Test Statistic       0.17 Kolmogrov-Smirnoff Gamma GOF Test

5% K-S Critical Value       0.12ata Not Gamma Distributed at 5% Significance Lev
Data Not Gamma Distributed at 5% Significance Level

Gamma Statistics
k hat (MLE)       1.01 k star (bias corrected MLE)       0.96

Theta hat (MLE)      15.64 Theta star (bias corrected MLE)      16.39
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nu hat (MLE)    103.5 nu star (bias corrected)      98.74

MLE Mean (bias corrected)      15.86 MLE Sd (bias corrected)      16.12
Approximate Chi Square Value (0.05)      76.82

Assuming Gamma Distribution
oximate Gamma UCL (use when n>=50))      20.39% Adjusted Gamma UCL (use when n<50)      20.54

Adjusted Level of Significance      0.045 Adjusted Chi Square Value      76.26

Lilliefors Lognormal GOF Test

Lognormal GOF Test
Shapiro Wilk Test Statistic       0.93 Shapiro Wilk Lognormal GOF Test

5% Lilliefors Critical Value       0.12Data appear Lognormal at 5% Significance Level
Data appear Approximate Lognormal at 5% Significance Level

5% Shapiro Wilk P Value      0.011 Data Not Lognormal at 5% Significance Level
Lilliefors Test Statistic       0.11

Maximum of Logged Data       5.45 SD of logged Data       0.92

Lognormal Statistics
Minimum of Logged Data       0.70 Mean of logged Data       2.19

     34.08

Assuming Lognormal Distribution
   95% H-UCL      18.53    90% Chebyshev (MVUE) UCL      19.82

Nonparametric Distribution Free UCL Statistics
Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

   95% Chebyshev (MVUE) UCL      22.61  97.5% Chebyshev (MVUE) UCL      26.48
   99% Chebyshev (MVUE) UCL

   95% CLT UCL      23.39    95% Jackknife UCL      23.53
   95% Standard Bootstrap UCL      23.28    95% Bootstrap-t UCL      40.56

   95% Hall's Bootstrap UCL      53.13    95% Percentile Bootstrap UCL      24.22
   95% BCA Bootstrap UCL      30.4

   90% Chebyshev(Mean, Sd) UCL      29.59    95% Chebyshev(Mean, Sd) UCL      35.81
 97.5% Chebyshev(Mean, Sd) UCL      44.44    99% Chebyshev(Mean, Sd) UCL      61.4

Suggested UCL to Use
95% Chebyshev (Mean, Sd) UCL      35.81

Manganese

General Statistics

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
mmendations are based upon the results of the simulation studies summarized in Singh, Singh, and 

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.
For additional insight the user may want to consult a statistician.

   229

Total Number of Observations      51 Number of Distinct Observations      49
Number of Missing Observations       0

      0.42 Skewness       2.08

Minimum    119 Mean    256.7
Maximum    747 Median

Normal GOF Test
Shapiro Wilk Test Statistic       0.85 Shapiro Wilk GOF Test

SD    108.5 Std. Error of Mean      15.19
Coefficient of Variation

5% Shapiro Wilk P Value 1.0194E Data Not Normal at 5% Significance Level
Lilliefors Test Statistic       0.12 Lilliefors GOF Test

   95% Adjusted-CLT UCL (Chen-1995)    286.4

5% Lilliefors Critical Value       0.12 Data appear Normal at 5% Significance Level
Data appear Approximate Normal at 5% Significance Level

   95% Modified-t UCL (Johnson-1978)    282.9

Assuming Normal Distribution
   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL    282.1

Gamma GOF Test
A-D Test Statistic       0.46 Anderson-Darling Gamma GOF Test

5% A-D Critical Value       0.75d data appear Gamma Distributed at 5% Significan
K-S Test Statistic      0.091 Kolmogrov-Smirnoff Gamma GOF Test

5% K-S Critical Value       0.12d data appear Gamma Distributed at 5% Significan
Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics
k hat (MLE)       7.23 k star (bias corrected MLE)       6.82

Theta hat (MLE)      35.47 Theta star (bias corrected MLE)      37.62
nu hat (MLE)    738.1 nu star (bias corrected)    696

MLE Mean (bias corrected)    256.7 MLE Sd (bias corrected)      98.26
Approximate Chi Square Value (0.05)    635.8

Assuming Gamma Distribution
oximate Gamma UCL (use when n>=50))    281 % Adjusted Gamma UCL (use when n<50)    281.7

Adjusted Level of Significance      0.045 Adjusted Chi Square Value    634.1
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Lilliefors Lognormal GOF Test

Lognormal GOF Test
Shapiro Wilk Test Statistic       0.97 Shapiro Wilk Lognormal GOF Test

5% Lilliefors Critical Value       0.12Data appear Lognormal at 5% Significance Level
Data appear Lognormal at 5% Significance Level

5% Shapiro Wilk P Value       0.70Data appear Lognormal at 5% Significance Level
Lilliefors Test Statistic      0.070

Maximum of Logged Data       6.61 SD of logged Data       0.36

Lognormal Statistics
Minimum of Logged Data       4.77 Mean of logged Data       5.47

   390.1

Assuming Lognormal Distribution
   95% H-UCL    280.6    90% Chebyshev (MVUE) UCL    296.1

Nonparametric Distribution Free UCL Statistics
Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

   95% Chebyshev (MVUE) UCL    314.5  97.5% Chebyshev (MVUE) UCL    340
   99% Chebyshev (MVUE) UCL

   95% CLT UCL    281.6    95% Jackknife UCL    282.1
   95% Standard Bootstrap UCL    281.5    95% Bootstrap-t UCL    288.2

   95% Hall's Bootstrap UCL    298.5    95% Percentile Bootstrap UCL    282.3
   95% BCA Bootstrap UCL    288.6

   90% Chebyshev(Mean, Sd) UCL    302.2    95% Chebyshev(Mean, Sd) UCL    322.9
 97.5% Chebyshev(Mean, Sd) UCL    351.5    99% Chebyshev(Mean, Sd) UCL    407.8

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
mmendations are based upon the results of the simulation studies summarized in Singh, Singh, and 

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.
For additional insight the user may want to consult a statistician.

Suggested UCL to Use
95% Student's-t UCL    282.1

Mercury

General Statistics
Total Number of Observations      51 Number of Distinct Observations      47

Number of Detects      45 Number of Non-Detects       6
Number of Distinct Detects      43 Number of Distinct Non-Detects       5

      0.10

Minimum Detect     0.004 Minimum Non-Detect      0.010
Maximum Detect       0.69 Maximum Non-Detect      0.013

      6.27 Kurtosis Detects      40.91

Variance Detects      0.010 Percent Non-Detects      11.76
Mean Detects      0.040 SD Detects

Mean of Logged Detects     -3.87 SD of Logged Detects       0.93

Median Detects      0.018 CV Detects       2.49
Skewness Detects

Normal GOF Test on Detects Only
Shapiro Wilk Test Statistic       0.3 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.94Detected Data Not Normal at 5% Significance Leve
Lilliefors Test Statistic       0.36 Lilliefors GOF Test

5% Lilliefors Critical Value       0.13Detected Data Not Normal at 5% Significance Leve

     0.062

Detected Data Not Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs
Mean      0.036 Standard Error of Mean      0.013

     0.076 95% KM Chebyshev UCL      0.095

SD      0.094    95% KM (BCA) UCL      0.064
   95% KM (t) UCL      0.059    95% KM (Percentile Bootstrap) UCL

97.5% KM Chebyshev UCL       0.12 99% KM Chebyshev UCL       0.17

   95% KM (z) UCL      0.058    95% KM Bootstrap t UCL       0.12
90% KM Chebyshev UCL

Gamma GOF Tests on Detected Observations Only
A-D Test Statistic       3.14 Anderson-Darling GOF Test

5% A-D Critical Value       0.78ed Data Not Gamma Distributed at 5% Significanc
K-S Test Statistic       0.20 Kolmogrov-Smirnoff GOF

5% K-S Critical Value       0.13ed Data Not Gamma Distributed at 5% Significanc
Detected Data Not Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only
k hat (MLE)       0.88 k star (bias corrected MLE)       0.83

Theta hat (MLE)      0.045 Theta star (bias corrected MLE)      0.048
nu hat (MLE)      79.41 nu star (bias corrected)      75.45

Gamma Kaplan-Meier (KM) Statistics
k hat (KM)       0.15 nu hat (KM)      15.29

MLE Mean (bias corrected)      0.040 MLE Sd (bias corrected)      0.044

Approximate Chi Square Value (15.29, α)       7.46 Adjusted Chi Square Value (15.29, β)       7.30
 Approximate KM-UCL (use when n>=50)      0.075mma Adjusted KM-UCL (use when n<50)      0.076
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ma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM e
Minimum     0.004 Mean      0.036

Gamma ROS Statistics using Imputed  Non-Detects
GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1
For such situations, GROS method tends to yield inflated values of UCLs and BTVs

Maximum       0.69 Median      0.016
SD      0.095 CV       2.58

     0.040

k hat (MLE)       0.89 k star (bias corrected MLE)       0.85
Theta hat (MLE)      0.041 Theta star (bias corrected MLE)      0.043

     66.29 Adjusted Chi Square Value (86.76, β)      65.77

nu hat (MLE)      90.77 nu star (bias corrected)      86.76
MLE Mean (bias corrected)      0.036 MLE Sd (bias corrected)

mma Approximate UCL (use when n>=50)      0.048% Gamma Adjusted UCL (use when n<50)      0.048

Adjusted Level of Significance (β)      0.045
Approximate Chi Square Value (86.76, α)

Lognormal GOF Test on Detected Observations Only
Shapiro Wilk Test Statistic       0.93 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.94etected Data Not Lognormal at 5% Significance Le
Lilliefors Test Statistic       0.10 Lilliefors GOF Test

5% Lilliefors Critical Value       0.13ected Data appear Lognormal at 5% Significance L
Detected Data appear Approximate Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects
Mean in Original Scale      0.036 Mean in Log Scale     -4.004

SD in Original Scale      0.095 SD in Log Scale       0.95
% t UCL (assumes normality of ROS data)      0.059    95% Percentile Bootstrap UCL      0.063

   95% BCA Bootstrap UCL      0.077    95% Bootstrap t UCL       0.12
   95% H-UCL (Log ROS)      0.038

CLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distribute
KM Mean (logged)     -3.996    95% H-UCL (KM -Log)      0.038

KM SD (logged)       0.93    95% Critical H Value (KM-Log)       2.24
KM Standard Error of Mean (logged)       0.13

DL/2 Statistics
DL/2 Normal DL/2 Log-Transformed
Mean in Original Scale      0.036 Mean in Log Scale     -4.02

SD in Original Scale      0.095 SD in Log Scale       0.96
   95% t UCL (Assumes normality)      0.058    95% H-Stat UCL      0.039

Suggested UCL to Use
95% KM (Chebyshev) UCL      0.095

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics
Detected Data appear Approximate Lognormal Distributed at 5% Significance Level

Nickel

General Statistics

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
Recommendations are based upon data size, data distribution, and skewness.

mmendations are based upon the results of the simulation studies summarized in Singh, Maichle, and 
ations results will not cover all Real World data sets; for additional insight the user may want to cons

      3.88

Total Number of Observations      51 Number of Distinct Observations      49
Number of Missing Observations       0

      0.43 Skewness       0.43

Minimum       1.04 Mean       4.16
Maximum       8.46 Median

Normal GOF Test
Shapiro Wilk Test Statistic       0.95 Shapiro Wilk GOF Test

SD       1.80 Std. Error of Mean       0.25
Coefficient of Variation

5% Shapiro Wilk P Value      0.093 Data appear Normal at 5% Significance Level
Lilliefors Test Statistic       0.13 Lilliefors GOF Test

   95% Adjusted-CLT UCL (Chen-1995)       4.59

5% Lilliefors Critical Value       0.12 Data Not Normal at 5% Significance Level
Data appear Approximate Normal at 5% Significance Level

   95% Modified-t UCL (Johnson-1978)       4.59

Assuming Normal Distribution
   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL       4.58

Gamma GOF Test
A-D Test Statistic       0.45 Anderson-Darling Gamma GOF Test

5% A-D Critical Value       0.75d data appear Gamma Distributed at 5% Significan
K-S Test Statistic      0.090 Kolmogrov-Smirnoff Gamma GOF Test

5% K-S Critical Value       0.12d data appear Gamma Distributed at 5% Significan
Detected data appear Gamma Distributed at 5% Significance Level
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Gamma Statistics

k hat (MLE)       4.93 k star (bias corrected MLE)       4.66
Theta hat (MLE)       0.84 Theta star (bias corrected MLE)       0.89

nu hat (MLE)    503.7 nu star (bias corrected)    475.4
MLE Mean (bias corrected)       4.16 MLE Sd (bias corrected)       1.92

Approximate Chi Square Value (0.05)    425.8

Assuming Gamma Distribution
oximate Gamma UCL (use when n>=50))       4.64% Adjusted Gamma UCL (use when n<50)       4.66

Adjusted Level of Significance      0.045 Adjusted Chi Square Value    424.5

Lilliefors Lognormal GOF Test

Lognormal GOF Test
Shapiro Wilk Test Statistic       0.94 Shapiro Wilk Lognormal GOF Test

5% Lilliefors Critical Value       0.12Data appear Lognormal at 5% Significance Level
Data appear Approximate Lognormal at 5% Significance Level

5% Shapiro Wilk P Value      0.045 Data Not Lognormal at 5% Significance Level
Lilliefors Test Statistic       0.12

Maximum of Logged Data       2.13 SD of logged Data       0.48

Lognormal Statistics
Minimum of Logged Data      0.039 Mean of logged Data       1.32

      7.20

Assuming Lognormal Distribution
   95% H-UCL       4.80    90% Chebyshev (MVUE) UCL       5.11

Nonparametric Distribution Free UCL Statistics
Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

   95% Chebyshev (MVUE) UCL       5.52  97.5% Chebyshev (MVUE) UCL       6.08
   99% Chebyshev (MVUE) UCL

   95% CLT UCL       4.58    95% Jackknife UCL       4.58
   95% Standard Bootstrap UCL       4.58    95% Bootstrap-t UCL       4.60

   95% Hall's Bootstrap UCL       4.59    95% Percentile Bootstrap UCL       4.56
   95% BCA Bootstrap UCL       4.59

   90% Chebyshev(Mean, Sd) UCL       4.92    95% Chebyshev(Mean, Sd) UCL       5.26
 97.5% Chebyshev(Mean, Sd) UCL       5.74    99% Chebyshev(Mean, Sd) UCL       6.68

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
mmendations are based upon the results of the simulation studies summarized in Singh, Singh, and 

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.
For additional insight the user may want to consult a statistician.

Suggested UCL to Use
95% Student's-t UCL       4.58

Nitrate

General Statistics
Total Number of Observations      51 Number of Distinct Observations      33

Number of Detects      12 Number of Non-Detects      39
Number of Distinct Detects      12 Number of Distinct Non-Detects      22

      1.75

Minimum Detect       1.18 Minimum Non-Detect       0.97
Maximum Detect       7.07 Maximum Non-Detect       1.43

      1.78 Kurtosis Detects       2.93

Variance Detects       3.07 Percent Non-Detects      76.47
Mean Detects       2.65 SD Detects

Mean of Logged Detects       0.82 SD of Logged Detects       0.54

Median Detects       1.93 CV Detects       0.66
Skewness Detects

Normal GOF Test on Detects Only
Shapiro Wilk Test Statistic       0.77 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.85Detected Data Not Normal at 5% Significance Leve
Lilliefors Test Statistic       0.26 Lilliefors GOF Test

5% Lilliefors Critical Value       0.25Detected Data Not Normal at 5% Significance Leve

      1.65

Detected Data Not Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs
Mean       1.37 Standard Error of Mean       0.15

      1.84 95% KM Chebyshev UCL       2.06

SD       1.08    95% KM (BCA) UCL       1.69
95% KM (t) UCL       1.63 95% KM (Percentile Bootstrap) UCL

97.5% KM Chebyshev UCL       2.35 99% KM Chebyshev UCL       2.94

   95% KM (z) UCL       1.63    95% KM Bootstrap t UCL       1.87
90% KM Chebyshev UCL

Gamma GOF Tests on Detected Observations Only
A-D Test Statistic       0.68 Anderson-Darling GOF Test

5% A-D Critical Value       0.73d data appear Gamma Distributed at 5% Significan
K-S Test Statistic       0.22 Kolmogrov-Smirnoff GOF

5% K-S Critical Value       0.24d data appear Gamma Distributed at 5% Significan
Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only
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k hat (MLE)       3.42 k star (bias corrected MLE)       2.62

Theta hat (MLE)       0.77 Theta star (bias corrected MLE)       1.01
nu hat (MLE)      82.19 nu star (bias corrected)      62.98

Gamma Kaplan-Meier (KM) Statistics
k hat (KM)       1.60 nu hat (KM)    164.1

MLE Mean (bias corrected)       2.65 MLE Sd (bias corrected)       1.63

pproximate Chi Square Value (164.07, α)    135.5 Adjusted Chi Square Value (164.07, β)    134.7
 Approximate KM-UCL (use when n>=50)       1.66mma Adjusted KM-UCL (use when n<50)       1.67

ma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM e
Minimum      0.01 Mean       0.63

Gamma ROS Statistics using Imputed  Non-Detects
GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1
For such situations, GROS method tends to yield inflated values of UCLs and BTVs

Maximum       7.07 Median      0.01
SD       1.39 CV       2.21

      1.27

k hat (MLE)       0.24 k star (bias corrected MLE)       0.24
Theta hat (MLE)       2.54 Theta star (bias corrected MLE)       2.56

     14.71 Adjusted Chi Square Value (25.13, β)      14.48

nu hat (MLE)      25.29 nu star (bias corrected)      25.13
MLE Mean (bias corrected)       0.63 MLE Sd (bias corrected)

mma Approximate UCL (use when n>=50)       1.08% Gamma Adjusted UCL (use when n<50)       1.09

Adjusted Level of Significance (β)      0.045
Approximate Chi Square Value (25.13, α)

Lognormal GOF Test on Detected Observations Only
Shapiro Wilk Test Statistic       0.91 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.85ected Data appear Lognormal at 5% Significance L
Lilliefors Test Statistic       0.20 Lilliefors GOF Test

5% Lilliefors Critical Value       0.25ected Data appear Lognormal at 5% Significance L
Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects
Mean in Original Scale       0.86 Mean in Log Scale     -0.768

SD in Original Scale       1.30 SD in Log Scale       1.01
% t UCL (assumes normality of ROS data)       1.17    95% Percentile Bootstrap UCL       1.19

   95% BCA Bootstrap UCL       1.26    95% Bootstrap t UCL       1.35
   95% H-UCL (Log ROS)       1.07

CLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distribute
KM Mean (logged)       0.17    95% H-UCL (KM -Log)       1.47

KM SD (logged)       0.43    95% Critical H Value (KM-Log)       1.84
KM Standard Error of Mean (logged)      0.064

DL/2 Statistics
DL/2 Normal DL/2 Log-Transformed
Mean in Original Scale       1.06 Mean in Log Scale     -0.239

SD in Original Scale       1.21 SD in Log Scale       0.65
   95% t UCL (Assumes normality)       1.34    95% H-Stat UCL       1.16

Suggested UCL to Use
95% KM (t) UCL       1.63 95% GROS Approximate Gamma UCL       1.08

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics
Detected Data appear Gamma Distributed at 5% Significance Level

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
Recommendations are based upon data size, data distribution, and skewness.

mmendations are based upon the results of the simulation studies summarized in Singh, Maichle, and 
ations results will not cover all Real World data sets; for additional insight the user may want to cons

95% Approximate Gamma KM-UCL       1.66

Perchlorate

General Statistics
Total Number of Observations      51 Number of Distinct Observations      43

Number of Detects       9 Number of Non-Detects      42
Number of Distinct Detects       9 Number of Distinct Non-Detects      34

    0.001

Minimum Detect 6.8900E Minimum Non-Detect     0.002
Maximum Detect     0.004 Maximum Non-Detect     0.002

      1.73 Kurtosis Detects       2.06

Variance Detects 2.1695E Percent Non-Detects      82.35
Mean Detects     0.001 SD Detects

Mean of Logged Detects     -6.677 SD of Logged Detects       0.71

Median Detects 8.3500E CV Detects       0.89
Skewness Detects

Normal GOF Test on Detects Only
Shapiro Wilk Test Statistic       0.70 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.82Detected Data Not Normal at 5% Significance Leve
Lilliefors Test Statistic       0.31 Lilliefors GOF Test

5% Lilliefors Critical Value       0.29Detected Data Not Normal at 5% Significance Leve
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    0.001

Detected Data Not Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs
Mean     0.001 Standard Error of Mean 1.4567E

    0.001 95% KM Chebyshev UCL     0.001

SD 6.9394E    95% KM (BCA) UCL     0.001
95% KM (t) UCL     0.001 95% KM (Percentile Bootstrap) UCL

97.5% KM Chebyshev UCL     0.001 99% KM Chebyshev UCL     0.002

   95% KM (z) UCL     0.001    95% KM Bootstrap t UCL     0.001
90% KM Chebyshev UCL

Gamma GOF Tests on Detected Observations Only
A-D Test Statistic       1.00 Anderson-Darling GOF Test

5% A-D Critical Value       0.73ed Data Not Gamma Distributed at 5% Significanc
K-S Test Statistic       0.28 Kolmogrov-Smirnoff GOF

5% K-S Critical Value       0.28ed Data Not Gamma Distributed at 5% Significanc
Detected Data Not Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only
k hat (MLE)       2.01 k star (bias corrected MLE)       1.42

Theta hat (MLE) 8.1571E Theta star (bias corrected MLE)     0.001
nu hat (MLE)      36.33 nu star (bias corrected)      25.55

Gamma Kaplan-Meier (KM) Statistics
k hat (KM)       2.35 nu hat (KM)    239.9

MLE Mean (bias corrected)     0.001 MLE Sd (bias corrected)     0.001

pproximate Chi Square Value (239.87, α)    205 Adjusted Chi Square Value (239.87, β)    204.1
 Approximate KM-UCL (use when n>=50)     0.001mma Adjusted KM-UCL (use when n<50)     0.001

ma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM e
Minimum 6.8900E Mean     0.008

Gamma ROS Statistics using Imputed  Non-Detects
GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1
For such situations, GROS method tends to yield inflated values of UCLs and BTVs

Maximum      0.01 Median      0.01
SD     0.003 CV       0.38

    0.005

k hat (MLE)       2.58 k star (bias corrected MLE)       2.44
Theta hat (MLE)     0.003 Theta star (bias corrected MLE)     0.003

   213.5 Adjusted Chi Square Value (249.02, β)    212.5

nu hat (MLE)    263.2 nu star (bias corrected)    249
MLE Mean (bias corrected)     0.008 MLE Sd (bias corrected)

mma Approximate UCL (use when n>=50)     0.009% Gamma Adjusted UCL (use when n<50)     0.009

Adjusted Level of Significance (β)      0.045
pproximate Chi Square Value (249.02, α)

Lognormal GOF Test on Detected Observations Only
Shapiro Wilk Test Statistic       0.80 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.82etected Data Not Lognormal at 5% Significance Le
Lilliefors Test Statistic       0.27 Lilliefors GOF Test

5% Lilliefors Critical Value       0.29ected Data appear Lognormal at 5% Significance L
Detected Data appear Approximate Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects
Mean in Original Scale     0.001 Mean in Log Scale     -6.903

SD in Original Scale 6.5821E SD in Log Scale       0.33
% t UCL (assumes normality of ROS data)     0.001    95% Percentile Bootstrap UCL     0.001

   95% BCA Bootstrap UCL     0.001    95% Bootstrap t UCL     0.001
   95% H-UCL (Log ROS)     0.001

CLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distribute
KM Mean (logged)     -6.952    95% H-UCL (KM -Log)     0.001

    -6.728

KM SD (logged)       0.39    95% Critical H Value (KM-Log)       1.81
KM Standard Error of Mean (logged)       0.11

    0.001    95% H-Stat UCL     0.001

DL/2 Statistics
DL/2 Normal DL/2 Log-Transformed
Mean in Original Scale     0.001 Mean in Log Scale

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics
Detected Data appear Approximate Lognormal Distributed at 5% Significance Level

SD in Original Scale 6.2125E SD in Log Scale       0.29
   95% t UCL (Assumes normality)

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
Recommendations are based upon data size, data distribution, and skewness.

mmendations are based upon the results of the simulation studies summarized in Singh, Maichle, and 
ations results will not cover all Real World data sets; for additional insight the user may want to cons

Suggested UCL to Use
95% KM (t) UCL     0.001 95% KM (% Bootstrap) UCL     0.001

Phenanthrene
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General Statistics

Total Number of Observations      51 Number of Distinct Observations      44
Number of Detects      12 Number of Non-Detects      39

Number of Distinct Detects      12 Number of Distinct Non-Detects      32

     0.058

Minimum Detect      0.018 Minimum Non-Detect      0.034
Maximum Detect       0.22 Maximum Non-Detect      0.047

      2.25 Kurtosis Detects       6.00

Variance Detects     0.003 Percent Non-Detects      76.47
Mean Detects      0.064 SD Detects

Mean of Logged Detects     -3.046 SD of Logged Detects       0.77

Median Detects      0.055 CV Detects       0.91
Skewness Detects

Normal GOF Test on Detects Only
Shapiro Wilk Test Statistic       0.74 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.85Detected Data Not Normal at 5% Significance Leve
Lilliefors Test Statistic       0.22 Lilliefors GOF Test

5% Lilliefors Critical Value       0.25etected Data appear Normal at 5% Significance Le

     0.040

Detected Data appear Approximate Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs
Mean      0.032 Standard Error of Mean     0.004

     0.047 95% KM Chebyshev UCL      0.053

SD      0.032    95% KM (BCA) UCL      0.041
95% KM (t) UCL      0.040 95% KM (Percentile Bootstrap) UCL

97.5% KM Chebyshev UCL      0.063 99% KM Chebyshev UCL      0.081

   95% KM (z) UCL      0.040    95% KM Bootstrap t UCL      0.047
90% KM Chebyshev UCL

Gamma GOF Tests on Detected Observations Only
A-D Test Statistic       0.46 Anderson-Darling GOF Test

5% A-D Critical Value       0.74d data appear Gamma Distributed at 5% Significan
K-S Test Statistic       0.17 Kolmogrov-Smirnoff GOF

5% K-S Critical Value       0.24d data appear Gamma Distributed at 5% Significan
Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only
k hat (MLE)       1.83 k star (bias corrected MLE)       1.43

Theta hat (MLE)      0.034 Theta star (bias corrected MLE)      0.044
nu hat (MLE)      44.04 nu star (bias corrected)      34.37

Gamma Kaplan-Meier (KM) Statistics
k hat (KM)       0.97 nu hat (KM)      99.28

MLE Mean (bias corrected)      0.064 MLE Sd (bias corrected)      0.053

Approximate Chi Square Value (99.28, α)      77.29 Adjusted Chi Square Value (99.28, β)      76.73
 Approximate KM-UCL (use when n>=50)      0.041mma Adjusted KM-UCL (use when n<50)      0.041

ma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM e
Minimum      0.01 Mean      0.025

Gamma ROS Statistics using Imputed  Non-Detects
GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1
For such situations, GROS method tends to yield inflated values of UCLs and BTVs

Maximum       0.22 Median      0.012
SD      0.035 CV       1.35

     0.021

k hat (MLE)       1.54 k star (bias corrected MLE)       1.46
Theta hat (MLE)      0.016 Theta star (bias corrected MLE)      0.017

   122 Adjusted Chi Square Value (149.26, β)    121.3

nu hat (MLE)    157.2 nu star (bias corrected)    149.3
MLE Mean (bias corrected)      0.025 MLE Sd (bias corrected)

mma Approximate UCL (use when n>=50)      0.031% Gamma Adjusted UCL (use when n<50)      0.031

Adjusted Level of Significance (β)      0.045
pproximate Chi Square Value (149.26, α)

Lognormal GOF Test on Detected Observations Only
Shapiro Wilk Test Statistic       0.93 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.85ected Data appear Lognormal at 5% Significance L
Lilliefors Test Statistic       0.16 Lilliefors GOF Test

5% Lilliefors Critical Value       0.25ected Data appear Lognormal at 5% Significance L
Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects
Mean in Original Scale      0.033 Mean in Log Scale     -3.596

SD in Original Scale      0.032 SD in Log Scale       0.50
% t UCL (assumes normality of ROS data)      0.040    95% Percentile Bootstrap UCL      0.040

   95% BCA Bootstrap UCL      0.044    95% Bootstrap t UCL      0.049
   95% H-UCL (Log ROS)      0.035

CLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distribute
KM Mean (logged)     -3.63    95% H-UCL (KM -Log)      0.034

    -3.739

KM SD (logged)       0.50    95% Critical H Value (KM-Log)       1.88
KM Standard Error of Mean (logged)      0.096

DL/2 Statistics
DL/2 Normal DL/2 Log-Transformed
Mean in Original Scale      0.029 Mean in Log Scale
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     0.037    95% H-Stat UCL      0.031
DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics
Detected Data appear Approximate Normal Distributed at 5% Significance Level

SD in Original Scale      0.033 SD in Log Scale       0.53
   95% t UCL (Assumes normality)

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
Recommendations are based upon data size, data distribution, and skewness.

mmendations are based upon the results of the simulation studies summarized in Singh, Maichle, and 
ations results will not cover all Real World data sets; for additional insight the user may want to cons

Suggested UCL to Use
95% KM (t) UCL      0.040 95% KM (Percentile Bootstrap) UCL      0.040

Plutonium-239/240

General Statistics
Total Number of Observations      51 Number of Distinct Observations      47

Number of Detects      12 Number of Non-Detects      39
Number of Distinct Detects      12 Number of Distinct Non-Detects      35

Minimum Detect      0.021 Minimum Non-Detect   -0.008
Maximum Detect      0.081 Maximum Non-Detect      0.027
Variance Detects 3.8169E Percent Non-Detects      76.47

Mean Detects      0.045 SD Detects      0.019
Median Detects      0.037 CV Detects       0.43

Skewness Detects       0.97 Kurtosis Detects       0.12

Lilliefors GOF Test

Normal GOF Test on Detects Only
Shapiro Wilk Test Statistic       0.87 Shapiro Wilk GOF Test

5% Lilliefors Critical Value       0.25etected Data appear Normal at 5% Significance Le
Detected Data appear Normal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.85etected Data appear Normal at 5% Significance Le
Lilliefors Test Statistic       0.20

     0.012

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs
Mean     0.003 Standard Error of Mean     0.003

     0.014 95% KM Chebyshev UCL      0.019

SD      0.024    95% KM (BCA) UCL      0.014
95% KM (t) UCL     0.009 95% KM (Percentile Bootstrap) UCL

97.5% KM Chebyshev UCL      0.026 99% KM Chebyshev UCL      0.039

   95% KM (z) UCL     0.009    95% KM Bootstrap t UCL     0.009
90% KM Chebyshev UCL

Gamma GOF Tests on Detected Observations Only
A-D Test Statistic       0.37 Anderson-Darling GOF Test

5% A-D Critical Value       0.73d data appear Gamma Distributed at 5% Significan
K-S Test Statistic       0.17 Kolmogrov-Smirnoff GOF

5% K-S Critical Value       0.24d data appear Gamma Distributed at 5% Significan

   152.5 nu star (bias corrected)    115.7

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only
k hat (MLE)       6.35 k star (bias corrected MLE)       4.82

MLE Mean (bias corrected)      0.045 MLE Sd (bias corrected)      0.020

Theta hat (MLE)     0.007 Theta star (bias corrected MLE)     0.009
nu hat (MLE)

Adjusted Chi Square Value (2.39, β)       0.20

Gamma Kaplan-Meier (KM) Statistics
k hat (KM)      0.023 nu hat (KM)       2.39

 Approximate KM-UCL (use when n>=50)      0.041mma Adjusted KM-UCL (use when n<50)      0.044
Gamma (KM) may not be used when k hat (KM) is < 0.1

Adjusted Level of Significance (β)      0.045
Approximate Chi Square Value (2.39, α)       0.21

DL/2 Statistics
Mean in Original Scale      0.012 SD in Original Scale      0.020

Nonparametric Distribution Free UCL Statistics
Detected Data appear Normal Distributed at 5% Significance Level

Suggested UCL to Use

   95% t UCL (Assumes normality)      0.017
DL/2 is not a recommended method, provided for comparisons and historical reasons

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
Recommendations are based upon data size, data distribution, and skewness.

mmendations are based upon the results of the simulation studies summarized in Singh, Maichle, and 
ations results will not cover all Real World data sets; for additional insight the user may want to cons

95% KM (t) UCL     0.009 95% KM (Percentile Bootstrap) UCL      0.012

Pyrene

General Statistics
Total Number of Observations      51 Number of Distinct Observations      44
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Number of Detects      14 Number of Non-Detects      37

Number of Distinct Detects      14 Number of Distinct Non-Detects      30

     0.090

Minimum Detect      0.014 Minimum Non-Detect      0.034
Maximum Detect       0.34 Maximum Non-Detect      0.047

      2.13 Kurtosis Detects       4.71

Variance Detects     0.008 Percent Non-Detects      72.55
Mean Detects      0.090 SD Detects

Mean of Logged Detects     -2.753 SD of Logged Detects       0.84

Median Detects      0.058 CV Detects       1.00
Skewness Detects

Normal GOF Test on Detects Only
Shapiro Wilk Test Statistic       0.74 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.87Detected Data Not Normal at 5% Significance Leve
Lilliefors Test Statistic       0.25 Lilliefors GOF Test

5% Lilliefors Critical Value       0.23Detected Data Not Normal at 5% Significance Leve

     0.058

Detected Data Not Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs
Mean      0.043 Standard Error of Mean     0.008

     0.068 95% KM Chebyshev UCL      0.080

SD      0.054    95% KM (BCA) UCL      0.059
95% KM (t) UCL      0.057 95% KM (Percentile Bootstrap) UCL

97.5% KM Chebyshev UCL      0.096 99% KM Chebyshev UCL       0.12

   95% KM (z) UCL      0.057    95% KM Bootstrap t UCL      0.067
90% KM Chebyshev UCL

Gamma GOF Tests on Detected Observations Only
A-D Test Statistic       0.47 Anderson-Darling GOF Test

5% A-D Critical Value       0.75d data appear Gamma Distributed at 5% Significan
K-S Test Statistic       0.16 Kolmogrov-Smirnoff GOF

5% K-S Critical Value       0.23d data appear Gamma Distributed at 5% Significan
Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only
k hat (MLE)       1.56 k star (bias corrected MLE)       1.27

Theta hat (MLE)      0.057 Theta star (bias corrected MLE)      0.070
nu hat (MLE)      43.84 nu star (bias corrected)      35.78

Gamma Kaplan-Meier (KM) Statistics
k hat (KM)       0.62 nu hat (KM)      63.24

MLE Mean (bias corrected)      0.090 MLE Sd (bias corrected)      0.080

Approximate Chi Square Value (63.24, α)      45.94 Adjusted Chi Square Value (63.24, β)      45.51
 Approximate KM-UCL (use when n>=50)      0.059mma Adjusted KM-UCL (use when n<50)      0.059

ma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM e
Minimum      0.01 Mean      0.032

Gamma ROS Statistics using Imputed  Non-Detects
GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1
For such situations, GROS method tends to yield inflated values of UCLs and BTVs

Maximum       0.34 Median      0.01
SD      0.058 CV       1.81

     0.034

k hat (MLE)       0.89 k star (bias corrected MLE)       0.85
Theta hat (MLE)      0.036 Theta star (bias corrected MLE)      0.037

     67.02 Adjusted Chi Square Value (87.59, β)      66.49

nu hat (MLE)      91.65 nu star (bias corrected)      87.59
MLE Mean (bias corrected)      0.032 MLE Sd (bias corrected)

mma Approximate UCL (use when n>=50)      0.042% Gamma Adjusted UCL (use when n<50)      0.042

Adjusted Level of Significance (β)      0.045
Approximate Chi Square Value (87.59, α)

Lognormal GOF Test on Detected Observations Only
Shapiro Wilk Test Statistic       0.97 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.87ected Data appear Lognormal at 5% Significance L
Lilliefors Test Statistic       0.11 Lilliefors GOF Test

5% Lilliefors Critical Value       0.23ected Data appear Lognormal at 5% Significance L
Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects
Mean in Original Scale      0.039 Mean in Log Scale     -3.607

SD in Original Scale      0.056 SD in Log Scale       0.70
% t UCL (assumes normality of ROS data)      0.052    95% Percentile Bootstrap UCL      0.053

   95% BCA Bootstrap UCL      0.060    95% Bootstrap t UCL      0.069
   95% H-UCL (Log ROS)      0.042

CLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distribute
KM Mean (logged)     -3.466    95% H-UCL (KM -Log)      0.047

KM SD (logged)       0.67    95% Critical H Value (KM-Log)       2.00
KM Standard Error of Mean (logged)       0.17

DL/2 Statistics
DL/2 Normal DL/2 Log-Transformed
Mean in Original Scale      0.038 Mean in Log Scale     -3.626

SD in Original Scale      0.056 SD in Log Scale       0.69
   95% t UCL (Assumes normality)      0.052    95% H-Stat UCL      0.041
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Suggested UCL to Use
95% KM (t) UCL      0.057 95% GROS Approximate Gamma UCL      0.042

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics
Detected Data appear Gamma Distributed at 5% Significance Level

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
Recommendations are based upon data size, data distribution, and skewness.

mmendations are based upon the results of the simulation studies summarized in Singh, Maichle, and 
ations results will not cover all Real World data sets; for additional insight the user may want to cons

95% Approximate Gamma KM-UCL      0.059

Sodium

General Statistics
Total Number of Observations      51 Number of Distinct Observations      48

Number of Detects      36 Number of Non-Detects      15
Number of Distinct Detects      34 Number of Distinct Non-Detects      15

   165.2

Minimum Detect      34.6 Minimum Non-Detect      43.5
Maximum Detect    992 Maximum Non-Detect    141

      3.26 Kurtosis Detects      14.8

Variance Detects  27304 Percent Non-Detects      29.41
Mean Detects    202.1 SD Detects

Mean of Logged Detects       5.07 SD of Logged Detects       0.68

Median Detects    191 CV Detects       0.81
Skewness Detects

Normal GOF Test on Detects Only
Shapiro Wilk Test Statistic       0.70 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.93Detected Data Not Normal at 5% Significance Leve
Lilliefors Test Statistic       0.18 Lilliefors GOF Test

5% Lilliefors Critical Value       0.14Detected Data Not Normal at 5% Significance Leve

   196.1

Detected Data Not Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs
Mean    155.1 Standard Error of Mean      22.09

   221.4 95% KM Chebyshev UCL    251.4

SD    155.3    95% KM (BCA) UCL    198
95% KM (t) UCL    192.1 95% KM (Percentile Bootstrap) UCL

97.5% KM Chebyshev UCL    293 99% KM Chebyshev UCL    374.9

   95% KM (z) UCL    191.4    95% KM Bootstrap t UCL    208.9
90% KM Chebyshev UCL

Gamma GOF Tests on Detected Observations Only
A-D Test Statistic       0.64 Anderson-Darling GOF Test

5% A-D Critical Value       0.75d data appear Gamma Distributed at 5% Significan
K-S Test Statistic      0.098 Kolmogrov-Smirnoff GOF

5% K-S Critical Value       0.14d data appear Gamma Distributed at 5% Significan
Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only
k hat (MLE)       2.32 k star (bias corrected MLE)       2.14

Theta hat (MLE)      87.04 Theta star (bias corrected MLE)      94.14
nu hat (MLE)    167.2 nu star (bias corrected)    154.6

Gamma Kaplan-Meier (KM) Statistics
k hat (KM)       0.99 nu hat (KM)    101.8

MLE Mean (bias corrected)    202.1 MLE Sd (bias corrected)    137.9

pproximate Chi Square Value (101.76, α)      79.48 Adjusted Chi Square Value (101.76, β)      78.91
 Approximate KM-UCL (use when n>=50)    198.6mma Adjusted KM-UCL (use when n<50)    200

ma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM e
Minimum      0.01 Mean    143.7

Gamma ROS Statistics using Imputed  Non-Detects
GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1
For such situations, GROS method tends to yield inflated values of UCLs and BTVs

Maximum    992 Median    110
SD    165.8 CV       1.15

   264.9

k hat (MLE)       0.29 k star (bias corrected MLE)       0.29
Theta hat (MLE)    481 Theta star (bias corrected MLE)    488.4

     18.5 Adjusted Chi Square Value (30.01, β)      18.23

nu hat (MLE)      30.46 nu star (bias corrected)      30.01
MLE Mean (bias corrected)    143.7 MLE Sd (bias corrected)

mma Approximate UCL (use when n>=50)    233 % Gamma Adjusted UCL (use when n<50)    236.4

Adjusted Level of Significance (β)      0.045
Approximate Chi Square Value (30.01, α)

Lognormal GOF Test on Detected Observations Only
Shapiro Wilk Test Statistic       0.96 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.93ected Data appear Lognormal at 5% Significance L
Lilliefors Test Statistic       0.12 Lilliefors GOF Test

5% Lilliefors Critical Value       0.14ected Data appear Lognormal at 5% Significance L
Detected Data appear Lognormal at 5% Significance Level
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Lognormal ROS Statistics Using Imputed Non-Detects
Mean in Original Scale    156 Mean in Log Scale       4.70

SD in Original Scale    156 SD in Log Scale       0.82
% t UCL (assumes normality of ROS data)    192.6    95% Percentile Bootstrap UCL    196.5

   95% BCA Bootstrap UCL    207.5    95% Bootstrap t UCL    210.3
   95% H-UCL (Log ROS)    199.2

CLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distribute
KM Mean (logged)       4.67    95% H-UCL (KM -Log)    201.9

KM SD (logged)       0.86    95% Critical H Value (KM-Log)       2.16
KM Standard Error of Mean (logged)       0.12

DL/2 Statistics
DL/2 Normal DL/2 Log-Transformed
Mean in Original Scale    152.9 Mean in Log Scale       4.61

SD in Original Scale    158.4 SD in Log Scale       0.93
   95% t UCL (Assumes normality)    190.1    95% H-Stat UCL    211.1

Suggested UCL to Use
95% KM (Percentile Bootstrap) UCL    196.1 95% GROS Approximate Gamma UCL    233

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics
Detected Data appear Gamma Distributed at 5% Significance Level

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
Recommendations are based upon data size, data distribution, and skewness.

mmendations are based upon the results of the simulation studies summarized in Singh, Maichle, and 
ations results will not cover all Real World data sets; for additional insight the user may want to cons

95% Approximate Gamma KM-UCL    198.6

TATB

General Statistics
Total Number of Observations      51 Number of Distinct Observations       8

Number of Detects       7 Number of Non-Detects      44
Number of Distinct Detects       7 Number of Distinct Non-Detects       1

      1.36

Minimum Detect       0.68 Minimum Non-Detect       1
Maximum Detect       4.88 Maximum Non-Detect       1

      1.85 Kurtosis Detects       4.04

Variance Detects       1.85 Percent Non-Detects      86.27
Mean Detects       2.03 SD Detects

Mean of Logged Detects       0.54 SD of Logged Detects       0.60

Median Detects       1.61 CV Detects       0.67
Skewness Detects

Normal GOF Test on Detects Only
Shapiro Wilk Test Statistic       0.81 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.80etected Data appear Normal at 5% Significance Le
Lilliefors Test Statistic       0.25 Lilliefors GOF Test

5% Lilliefors Critical Value       0.33etected Data appear Normal at 5% Significance Le

      1.24

Detected Data appear Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs
Mean       0.86 Standard Error of Mean      0.099

      1.16 95% KM Chebyshev UCL       1.30

SD       0.65    95% KM (BCA) UCL       1.29
95% KM (t) UCL       1.03 95% KM (Percentile Bootstrap) UCL

97.5% KM Chebyshev UCL       1.48 99% KM Chebyshev UCL       1.85

   95% KM (z) UCL       1.03    95% KM Bootstrap t UCL       1.13
90% KM Chebyshev UCL

Gamma GOF Tests on Detected Observations Only
A-D Test Statistic       0.34 Anderson-Darling GOF Test

5% A-D Critical Value       0.71d data appear Gamma Distributed at 5% Significan
K-S Test Statistic       0.17 Kolmogrov-Smirnoff GOF

5% K-S Critical Value       0.31d data appear Gamma Distributed at 5% Significan
Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only
k hat (MLE)       3.24 k star (bias corrected MLE)       1.95

Theta hat (MLE)       0.62 Theta star (bias corrected MLE)       1.04
nu hat (MLE)      45.47 nu star (bias corrected)      27.32

Gamma Kaplan-Meier (KM) Statistics
k hat (KM)       1.73 nu hat (KM)    176.8

MLE Mean (bias corrected)       2.03 MLE Sd (bias corrected)       1.45

pproximate Chi Square Value (176.85, α)    147.1 Adjusted Chi Square Value (176.85, β)    146.3
 Approximate KM-UCL (use when n>=50)       1.04mma Adjusted KM-UCL (use when n<50)       1.04

Gamma ROS Statistics using Imputed  Non-Detects
GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1
For such situations, GROS method tends to yield inflated values of UCLs and BTVs



2657
2658
2659
2660
2661
2662
2663
2664
2665
2666
2667
2668
2669
2670
2671
2672
2673
2674
2675
2676
2677
2678
2679
2680
2681
2682
2683
2684
2685
2686
2687
2688
2689
2690
2691
2692
2693
2694
2695
2696
2697
2698
2699
2700
2701
2702
2703
2704
2705
2706
2707
2708
2709
2710
2711
2712
2713
2714
2715
2716
2717
2718
2719
2720
2721
2722
2723
2724
2725
2726
2727
2728
2729
2730
2731
2732
2733
2734
2735
2736
2737
2738
2739

A B C D E F G H I J K L
ma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM e

Minimum      0.01 Mean       0.53
Maximum       4.88 Median      0.071

SD       0.86 CV       1.62

      0.88

k hat (MLE)       0.37 k star (bias corrected MLE)       0.36
Theta hat (MLE)       1.43 Theta star (bias corrected MLE)       1.46

     24.11 Adjusted Chi Square Value (37.05, β)      23.81

nu hat (MLE)      37.95 nu star (bias corrected)      37.05
MLE Mean (bias corrected)       0.53 MLE Sd (bias corrected)

mma Approximate UCL (use when n>=50)       0.81% Gamma Adjusted UCL (use when n<50)       0.82

Adjusted Level of Significance (β)      0.045
Approximate Chi Square Value (37.05, α)

Lognormal GOF Test on Detected Observations Only
Shapiro Wilk Test Statistic       0.96 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.80ected Data appear Lognormal at 5% Significance L
Lilliefors Test Statistic       0.18 Lilliefors GOF Test

5% Lilliefors Critical Value       0.33ected Data appear Lognormal at 5% Significance L
Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects
Mean in Original Scale       0.81 Mean in Log Scale     -0.477

SD in Original Scale       0.74 SD in Log Scale       0.71
% t UCL (assumes normality of ROS data)       0.98    95% Percentile Bootstrap UCL       0.99

   95% BCA Bootstrap UCL       1.05    95% Bootstrap t UCL       1.11
   95% H-UCL (Log ROS)       0.98

CLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distribute
KM Mean (logged)     -0.255    95% H-UCL (KM -Log)       0.91

KM SD (logged)       0.38    95% Critical H Value (KM-Log)       1.78
KM Standard Error of Mean (logged)      0.057

DL/2 Statistics
DL/2 Normal DL/2 Log-Transformed
Mean in Original Scale       0.71 Mean in Log Scale     -0.523

SD in Original Scale       0.71 SD in Log Scale       0.47
   95% t UCL (Assumes normality)       0.87    95% H-Stat UCL       0.75

Suggested UCL to Use
95% KM (t) UCL       1.03 95% KM (Percentile Bootstrap) UCL       1.24

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics
Detected Data appear Normal Distributed at 5% Significance Level

Zinc

General Statistics

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
Recommendations are based upon data size, data distribution, and skewness.

mmendations are based upon the results of the simulation studies summarized in Singh, Maichle, and 
ations results will not cover all Real World data sets; for additional insight the user may want to cons

     21.7

Total Number of Observations      51 Number of Distinct Observations      47
Number of Missing Observations       0

      1.15 Skewness       4.57

Minimum       9.36 Mean      30.67
Maximum    239 Median

Normal GOF Test
Shapiro Wilk Test Statistic       0.49 Shapiro Wilk GOF Test

SD      35.34 Std. Error of Mean       4.94
Coefficient of Variation

5% Shapiro Wilk P Value       0 Data Not Normal at 5% Significance Level
Lilliefors Test Statistic       0.34 Lilliefors GOF Test

   95% Adjusted-CLT UCL (Chen-1995)      42.2

5% Lilliefors Critical Value       0.12 Data Not Normal at 5% Significance Level
Data Not Normal at 5% Significance Level

   95% Modified-t UCL (Johnson-1978)      39.49

Assuming Normal Distribution
   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL      38.96

Gamma GOF Test
A-D Test Statistic       4.05 Anderson-Darling Gamma GOF Test

5% A-D Critical Value       0.76ata Not Gamma Distributed at 5% Significance Lev
K-S Test Statistic       0.25 Kolmogrov-Smirnoff Gamma GOF Test

5% K-S Critical Value       0.12ata Not Gamma Distributed at 5% Significance Lev
Data Not Gamma Distributed at 5% Significance Level

Gamma Statistics
k hat (MLE)       2.07 k star (bias corrected MLE)       1.96

Theta hat (MLE)      14.8 Theta star (bias corrected MLE)      15.62
nu hat (MLE)    211.4 nu star (bias corrected)    200.3
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MLE Mean (bias corrected)      30.67 MLE Sd (bias corrected)      21.89

Approximate Chi Square Value (0.05)    168.5

Assuming Gamma Distribution
oximate Gamma UCL (use when n>=50))      36.45% Adjusted Gamma UCL (use when n<50)      36.63

Adjusted Level of Significance      0.045 Adjusted Chi Square Value    167.7

Lilliefors Lognormal GOF Test

Lognormal GOF Test
Shapiro Wilk Test Statistic       0.87 Shapiro Wilk Lognormal GOF Test

5% Lilliefors Critical Value       0.12 Data Not Lognormal at 5% Significance Level
Data Not Lognormal at 5% Significance Level

5% Shapiro Wilk P Value 1.1656E Data Not Lognormal at 5% Significance Level
Lilliefors Test Statistic       0.17

Maximum of Logged Data       5.47 SD of logged Data       0.61

Lognormal Statistics
Minimum of Logged Data       2.23 Mean of logged Data       3.16

   90% Chebyshev(Mean, Sd) UCL      45.52    95% Chebyshev(Mean, Sd) UCL      52.24

     54.53

Assuming Lognormal Distribution
   95% H-UCL      33.82    90% Chebyshev (MVUE) UCL      36.29

Nonparametric Distribution Free UCL Statistics
Data do not follow a Discernible Distribution (0.05)

Nonparametric Distribution Free UCLs

   95% Chebyshev (MVUE) UCL      39.86  97.5% Chebyshev (MVUE) UCL      44.81
   99% Chebyshev (MVUE) UCL

 97.5% Chebyshev(Mean, Sd) UCL      61.58    99% Chebyshev(Mean, Sd) UCL      79.91

Suggested UCL to Use
95% Chebyshev (Mean, Sd) UCL      52.24

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
mmendations are based upon the results of the simulation studies summarized in Singh, Singh, and 

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.
For additional insight the user may want to consult a statistician.

   95% CLT UCL      38.81    95% Jackknife UCL      38.96
   95% Standard Bootstrap UCL      38.64    95% Bootstrap-t UCL      47.91

   95% Hall's Bootstrap UCL      69.1    95% Percentile Bootstrap UCL      40.06
   95% BCA Bootstrap UCL      42.19
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From File   13-002_0-5.xls
Full Precision   OFF

Confidence Coefficient   95%

UCL Statistics for Data Sets with Non-Detects

User Selected Options
e/Time of Computation   2/2/2015 12:05:48 PM

Number of Missing Observations       0
Minimum      39.3 Mean      78.28

General Statistics
Total Number of Observations       8 Number of Distinct Observations       8

 f Bootstrap Operations   2000

Barium

Note: Sample size is small (e.g., <10), if data are collected using ISM approach, you should use
guidance provided in ITRC Tech Reg Guide on ISM (ITRC, 2012) to compute statistics of interest.

For example, you may want to use Chebyshev UCL to estimate EPC (ITRC, 2012).
Chebyshev UCL can be computed using the Nonparametric and All UCL Options of ProUCL 5.0

Coefficient of Variation       0.32 Skewness       0.29

Maximum    120 Median      75.7
SD      25.37 Std. Error of Mean       8.97

Data appear Normal at 5% Significance Level

Assuming Normal Distribution
   95% Normal UCL    95% UCLs (Adjusted for Skewness)

Lilliefors Test Statistic       0.18 Lilliefors GOF Test
5% Lilliefors Critical Value       0.31 Data appear Normal at 5% Significance Level

Normal GOF Test
Shapiro Wilk Test Statistic       0.97 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.81 Data appear Normal at 5% Significance Level

5% A-D Critical Value       0.71d data appear Gamma Distributed at 5% Significan
K-S Test Statistic       0.14 Kolmogrov-Smirnoff Gamma GOF Test

Gamma GOF Test
A-D Test Statistic       0.20 Anderson-Darling Gamma GOF Test

   95% Student's-t UCL      95.27    95% Adjusted-CLT UCL (Chen-1995)      94.03
   95% Modified-t UCL (Johnson-1978)      95.43

Theta hat (MLE)       7.58 Theta star (bias corrected MLE)      11.99
nu hat (MLE)    165.1 nu star (bias corrected)    104.5

Gamma Statistics
k hat (MLE)      10.32 k star (bias corrected MLE)       6.53

5% K-S Critical Value       0.29d data appear Gamma Distributed at 5% Significan
Detected data appear Gamma Distributed at 5% Significance Level

Assuming Gamma Distribution
oximate Gamma UCL (use when n>=50))      99.86% Adjusted Gamma UCL (use when n<50)    106.4

Adjusted Level of Significance      0.019 Adjusted Chi Square Value      76.85

MLE Mean (bias corrected)      78.28 MLE Sd (bias corrected)      30.63
Approximate Chi Square Value (0.05)      81.9

Lognormal Statistics
Minimum of Logged Data       3.67 Mean of logged Data       4.31

5% Lilliefors Critical Value       0.31Data appear Lognormal at 5% Significance Level
Data appear Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.81Data appear Lognormal at 5% Significance Level
Lilliefors Test Statistic       0.14 Lilliefors Lognormal GOF Test

Lognormal GOF Test
Shapiro Wilk Test Statistic       0.96 Shapiro Wilk Lognormal GOF Test

   95% Chebyshev (MVUE) UCL    120.3  97.5% Chebyshev (MVUE) UCL    138.4
   99% Chebyshev (MVUE) UCL    174

Assuming Lognormal Distribution
   95% H-UCL    104.1    90% Chebyshev (MVUE) UCL    107.3

Maximum of Logged Data       4.78 SD of logged Data       0.34

   95% Hall's Bootstrap UCL    103    95% Percentile Bootstrap UCL      93.08
   95% BCA Bootstrap UCL      92.14

   95% CLT UCL      93.03    95% Jackknife UCL      95.27
   95% Standard Bootstrap UCL      92.17    95% Bootstrap-t UCL      97.73

Nonparametric Distribution Free UCL Statistics
Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

Suggested UCL to Use

   90% Chebyshev(Mean, Sd) UCL    105.2    95% Chebyshev(Mean, Sd) UCL    117.4
 97.5% Chebyshev(Mean, Sd) UCL    134.3    99% Chebyshev(Mean, Sd) UCL    167.5
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Chromium

General Statistics

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
mmendations are based upon the results of the simulation studies summarized in Singh, Singh, and 

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.
For additional insight the user may want to consult a statistician.

95% Student's-t UCL      95.27

SD       3.01 Std. Error of Mean       1.06
Coefficient of Variation       0.46 Skewness       2.18

Minimum       4.25 Mean       6.52
Maximum      13.5 Median       5.54

Total Number of Observations       8 Number of Distinct Observations       8
Number of Missing Observations       0

5% Lilliefors Critical Value       0.31 Data appear Normal at 5% Significance Level
Data appear Approximate Normal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.81 Data Not Normal at 5% Significance Level
Lilliefors Test Statistic       0.30 Lilliefors GOF Test

Normal GOF Test
Shapiro Wilk Test Statistic       0.72 Shapiro Wilk GOF Test

Note: Sample size is small (e.g., <10), if data are collected using ISM approach, you should use
guidance provided in ITRC Tech Reg Guide on ISM (ITRC, 2012) to compute statistics of interest.

For example, you may want to use Chebyshev UCL to estimate EPC (ITRC, 2012).
Chebyshev UCL can be computed using the Nonparametric and All UCL Options of ProUCL 5.0

Gamma GOF Test
A-D Test Statistic       0.69 Anderson-Darling Gamma GOF Test

5% A-D Critical Value       0.71d data appear Gamma Distributed at 5% Significan

   95% Modified-t UCL (Johnson-1978)       8.68

Assuming Normal Distribution
   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL       8.55    95% Adjusted-CLT UCL (Chen-1995)       9.16

Theta hat (MLE)       0.88 Theta star (bias corrected MLE)       1.39
nu hat (MLE)    117.6 nu star (bias corrected)      74.82

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics
k hat (MLE)       7.34 k star (bias corrected MLE)       4.67

K-S Test Statistic       0.27 Kolmogrov-Smirnoff Gamma GOF Test
5% K-S Critical Value       0.29d data appear Gamma Distributed at 5% Significan

Assuming Gamma Distribution
oximate Gamma UCL (use when n>=50))       8.73% Adjusted Gamma UCL (use when n<50)       9.43

Adjusted Level of Significance      0.019 Adjusted Chi Square Value      51.78

MLE Mean (bias corrected)       6.52 MLE Sd (bias corrected)       3.01
Approximate Chi Square Value (0.05)      55.9

Lognormal Statistics
Minimum of Logged Data       1.44 Mean of logged Data       1.80

5% Lilliefors Critical Value       0.31Data appear Lognormal at 5% Significance Level
Data appear Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.81Data appear Lognormal at 5% Significance Level
Lilliefors Test Statistic       0.25 Lilliefors Lognormal GOF Test

Lognormal GOF Test
Shapiro Wilk Test Statistic       0.84 Shapiro Wilk Lognormal GOF Test

   95% Chebyshev (MVUE) UCL      10.19  97.5% Chebyshev (MVUE) UCL      11.8
   99% Chebyshev (MVUE) UCL      14.96

Assuming Lognormal Distribution
   95% H-UCL       8.82    90% Chebyshev (MVUE) UCL       9.02

Maximum of Logged Data       2.60 SD of logged Data       0.37

   95% Hall's Bootstrap UCL      16.63    95% Percentile Bootstrap UCL       8.28
   95% BCA Bootstrap UCL       9.22

   95% CLT UCL       8.28    95% Jackknife UCL       8.55
   95% Standard Bootstrap UCL       8.10    95% Bootstrap-t UCL      13.09

Nonparametric Distribution Free UCL Statistics
Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

Suggested UCL to Use
95% Student's-t UCL       8.55

   90% Chebyshev(Mean, Sd) UCL       9.73    95% Chebyshev(Mean, Sd) UCL      11.18
 97.5% Chebyshev(Mean, Sd) UCL      13.19    99% Chebyshev(Mean, Sd) UCL      17.15
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Cobalt

General Statistics

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
mmendations are based upon the results of the simulation studies summarized in Singh, Singh, and 

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.
For additional insight the user may want to consult a statistician.

SD       1.25 Std. Error of Mean       0.44
Coefficient of Variation       0.59 Skewness       1.95

Minimum       1.04 Mean       2.12
Maximum       4.96 Median       1.85

Total Number of Observations       8 Number of Distinct Observations       8
Number of Missing Observations       0

5% Lilliefors Critical Value       0.31 Data appear Normal at 5% Significance Level
Data appear Approximate Normal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.81 Data Not Normal at 5% Significance Level
Lilliefors Test Statistic       0.25 Lilliefors GOF Test

Normal GOF Test
Shapiro Wilk Test Statistic       0.79 Shapiro Wilk GOF Test

Note: Sample size is small (e.g., <10), if data are collected using ISM approach, you should use
guidance provided in ITRC Tech Reg Guide on ISM (ITRC, 2012) to compute statistics of interest.

For example, you may want to use Chebyshev UCL to estimate EPC (ITRC, 2012).
Chebyshev UCL can be computed using the Nonparametric and All UCL Options of ProUCL 5.0

Gamma GOF Test
A-D Test Statistic       0.38 Anderson-Darling Gamma GOF Test

5% A-D Critical Value       0.71d data appear Gamma Distributed at 5% Significan

   95% Modified-t UCL (Johnson-1978)       3.02

Assuming Normal Distribution
   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL       2.97    95% Adjusted-CLT UCL (Chen-1995)       3.18

Theta hat (MLE)       0.48 Theta star (bias corrected MLE)       0.75
nu hat (MLE)      69.92 nu star (bias corrected)      45.03

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics
k hat (MLE)       4.37 k star (bias corrected MLE)       2.81

K-S Test Statistic       0.19 Kolmogrov-Smirnoff Gamma GOF Test
5% K-S Critical Value       0.29d data appear Gamma Distributed at 5% Significan

Assuming Gamma Distribution
oximate Gamma UCL (use when n>=50))       3.12% Adjusted Gamma UCL (use when n<50)       3.46

Adjusted Level of Significance      0.019 Adjusted Chi Square Value      27.67

MLE Mean (bias corrected)       2.12 MLE Sd (bias corrected)       1.26
Approximate Chi Square Value (0.05)      30.64

Lognormal Statistics
Minimum of Logged Data      0.039 Mean of logged Data       0.63

5% Lilliefors Critical Value       0.31Data appear Lognormal at 5% Significance Level
Data appear Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.81Data appear Lognormal at 5% Significance Level
Lilliefors Test Statistic       0.15 Lilliefors Lognormal GOF Test

Lognormal GOF Test
Shapiro Wilk Test Statistic       0.94 Shapiro Wilk Lognormal GOF Test

   95% Chebyshev (MVUE) UCL       3.72  97.5% Chebyshev (MVUE) UCL       4.42
   99% Chebyshev (MVUE) UCL       5.79

Assuming Lognormal Distribution
   95% H-UCL       3.31    90% Chebyshev (MVUE) UCL       3.21

Maximum of Logged Data       1.60 SD of logged Data       0.49

   95% Hall's Bootstrap UCL       6.22    95% Percentile Bootstrap UCL       2.88
   95% BCA Bootstrap UCL       3.09

   95% CLT UCL       2.85    95% Jackknife UCL       2.97
   95% Standard Bootstrap UCL       2.82    95% Bootstrap-t UCL       3.88

Nonparametric Distribution Free UCL Statistics
Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
mmendations are based upon the results of the simulation studies summarized in Singh, Singh, and 

Suggested UCL to Use
95% Student's-t UCL       2.97

   90% Chebyshev(Mean, Sd) UCL       3.46    95% Chebyshev(Mean, Sd) UCL       4.06
 97.5% Chebyshev(Mean, Sd) UCL       4.90    99% Chebyshev(Mean, Sd) UCL       6.54
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Copper

General Statistics

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.
For additional insight the user may want to consult a statistician.

SD       2.35 Std. Error of Mean       0.83
Coefficient of Variation       0.41 Skewness       1.86

Minimum       3.16 Mean       5.62
Maximum      10.9 Median       5.05

Total Number of Observations       8 Number of Distinct Observations       8
Number of Missing Observations       0

5% Lilliefors Critical Value       0.31 Data appear Normal at 5% Significance Level
Data appear Approximate Normal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.81 Data Not Normal at 5% Significance Level
Lilliefors Test Statistic       0.29 Lilliefors GOF Test

Normal GOF Test
Shapiro Wilk Test Statistic       0.81 Shapiro Wilk GOF Test

Note: Sample size is small (e.g., <10), if data are collected using ISM approach, you should use
guidance provided in ITRC Tech Reg Guide on ISM (ITRC, 2012) to compute statistics of interest.

For example, you may want to use Chebyshev UCL to estimate EPC (ITRC, 2012).
Chebyshev UCL can be computed using the Nonparametric and All UCL Options of ProUCL 5.0

Gamma GOF Test
A-D Test Statistic       0.45 Anderson-Darling Gamma GOF Test

5% A-D Critical Value       0.71d data appear Gamma Distributed at 5% Significan

   95% Modified-t UCL (Johnson-1978)       7.29

Assuming Normal Distribution
   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL       7.20    95% Adjusted-CLT UCL (Chen-1995)       7.58

Theta hat (MLE)       0.69 Theta star (bias corrected MLE)       1.08
nu hat (MLE)    130.3 nu star (bias corrected)      82.77

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics
k hat (MLE)       8.14 k star (bias corrected MLE)       5.17

K-S Test Statistic       0.25 Kolmogrov-Smirnoff Gamma GOF Test
5% K-S Critical Value       0.29d data appear Gamma Distributed at 5% Significan

Assuming Gamma Distribution
oximate Gamma UCL (use when n>=50))       7.41% Adjusted Gamma UCL (use when n<50)       7.97

Adjusted Level of Significance      0.019 Adjusted Chi Square Value      58.42

MLE Mean (bias corrected)       5.62 MLE Sd (bias corrected)       2.47
Approximate Chi Square Value (0.05)      62.8

Lognormal Statistics
Minimum of Logged Data       1.15 Mean of logged Data       1.66

5% Lilliefors Critical Value       0.31Data appear Lognormal at 5% Significance Level
Data appear Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.81Data appear Lognormal at 5% Significance Level
Lilliefors Test Statistic       0.22 Lilliefors Lognormal GOF Test

Lognormal GOF Test
Shapiro Wilk Test Statistic       0.93 Shapiro Wilk Lognormal GOF Test

   95% Chebyshev (MVUE) UCL       8.74  97.5% Chebyshev (MVUE) UCL      10.11
   99% Chebyshev (MVUE) UCL      12.78

Assuming Lognormal Distribution
   95% H-UCL       7.57    90% Chebyshev (MVUE) UCL       7.76

Maximum of Logged Data       2.38 SD of logged Data       0.36

   95% Hall's Bootstrap UCL      14.87    95% Percentile Bootstrap UCL       7.08
   95% BCA Bootstrap UCL       7.35

   95% CLT UCL       6.99    95% Jackknife UCL       7.20
   95% Standard Bootstrap UCL       6.89    95% Bootstrap-t UCL       9.05

Nonparametric Distribution Free UCL Statistics
Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
mmendations are based upon the results of the simulation studies summarized in Singh, Singh, and 

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.
For additional insight the user may want to consult a statistician.

Suggested UCL to Use
95% Student's-t UCL       7.20

   90% Chebyshev(Mean, Sd) UCL       8.12    95% Chebyshev(Mean, Sd) UCL       9.25
 97.5% Chebyshev(Mean, Sd) UCL      10.83    99% Chebyshev(Mean, Sd) UCL      13.92
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Fluoride

General Statistics

SD       0.86 Std. Error of Mean       0.30
Coefficient of Variation       0.52 Skewness       0.82

Minimum       0.60 Mean       1.66
Maximum       3.2 Median       1.4

Total Number of Observations       8 Number of Distinct Observations       8
Number of Missing Observations       0

5% Lilliefors Critical Value       0.31 Data appear Normal at 5% Significance Level
Data appear Normal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.81 Data appear Normal at 5% Significance Level
Lilliefors Test Statistic       0.18 Lilliefors GOF Test

Normal GOF Test
Shapiro Wilk Test Statistic       0.93 Shapiro Wilk GOF Test

Note: Sample size is small (e.g., <10), if data are collected using ISM approach, you should use
guidance provided in ITRC Tech Reg Guide on ISM (ITRC, 2012) to compute statistics of interest.

For example, you may want to use Chebyshev UCL to estimate EPC (ITRC, 2012).
Chebyshev UCL can be computed using the Nonparametric and All UCL Options of ProUCL 5.0

Gamma GOF Test
A-D Test Statistic       0.17 Anderson-Darling Gamma GOF Test

5% A-D Critical Value       0.71d data appear Gamma Distributed at 5% Significan

   95% Modified-t UCL (Johnson-1978)       2.25

Assuming Normal Distribution
   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL       2.24    95% Adjusted-CLT UCL (Chen-1995)       2.26

Theta hat (MLE)       0.38 Theta star (bias corrected MLE)       0.60
nu hat (MLE)      68.57 nu star (bias corrected)      44.19

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics
k hat (MLE)       4.28 k star (bias corrected MLE)       2.76

K-S Test Statistic       0.14 Kolmogrov-Smirnoff Gamma GOF Test
5% K-S Critical Value       0.29d data appear Gamma Distributed at 5% Significan

Assuming Gamma Distribution
oximate Gamma UCL (use when n>=50))       2.45% Adjusted Gamma UCL (use when n<50)       2.71

Adjusted Level of Significance      0.019 Adjusted Chi Square Value      27.01

MLE Mean (bias corrected)       1.66 MLE Sd (bias corrected)       1
Approximate Chi Square Value (0.05)      29.94

Lognormal Statistics
Minimum of Logged Data     -0.506 Mean of logged Data       0.38

5% Lilliefors Critical Value       0.31Data appear Lognormal at 5% Significance Level
Data appear Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.81Data appear Lognormal at 5% Significance Level
Lilliefors Test Statistic       0.11 Lilliefors Lognormal GOF Test

Lognormal GOF Test
Shapiro Wilk Test Statistic       0.98 Shapiro Wilk Lognormal GOF Test

   95% Chebyshev (MVUE) UCL       3.05  97.5% Chebyshev (MVUE) UCL       3.65
   99% Chebyshev (MVUE) UCL       4.83

Assuming Lognormal Distribution
   95% H-UCL       2.77    90% Chebyshev (MVUE) UCL       2.62

Maximum of Logged Data       1.16 SD of logged Data       0.53

   95% Hall's Bootstrap UCL       2.86    95% Percentile Bootstrap UCL       2.13
   95% BCA Bootstrap UCL       2.22

   95% CLT UCL       2.16    95% Jackknife UCL       2.24
   95% Standard Bootstrap UCL       2.13    95% Bootstrap-t UCL       2.56

Nonparametric Distribution Free UCL Statistics
Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
mmendations are based upon the results of the simulation studies summarized in Singh, Singh, and 

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.
For additional insight the user may want to consult a statistician.

Suggested UCL to Use
95% Student's-t UCL       2.24

   90% Chebyshev(Mean, Sd) UCL       2.58    95% Chebyshev(Mean, Sd) UCL       2.99
 97.5% Chebyshev(Mean, Sd) UCL       3.57    99% Chebyshev(Mean, Sd) UCL       4.70
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Minimum       3.86 Mean      10.31
Maximum      28.5 Median       8.38

Total Number of Observations       8 Number of Distinct Observations       8
Number of Missing Observations       0

Lead

General Statistics

Normal GOF Test
Shapiro Wilk Test Statistic       0.70 Shapiro Wilk GOF Test

Note: Sample size is small (e.g., <10), if data are collected using ISM approach, you should use
guidance provided in ITRC Tech Reg Guide on ISM (ITRC, 2012) to compute statistics of interest.

For example, you may want to use Chebyshev UCL to estimate EPC (ITRC, 2012).
Chebyshev UCL can be computed using the Nonparametric and All UCL Options of ProUCL 5.0

SD       7.72 Std. Error of Mean       2.73
Coefficient of Variation       0.74 Skewness       2.30

Assuming Normal Distribution
   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL      15.49    95% Adjusted-CLT UCL (Chen-1995)      17.18

5% Lilliefors Critical Value       0.31 Data Not Normal at 5% Significance Level
Data Not Normal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.81 Data Not Normal at 5% Significance Level
Lilliefors Test Statistic       0.35 Lilliefors GOF Test

K-S Test Statistic       0.26 Kolmogrov-Smirnoff Gamma GOF Test
5% K-S Critical Value       0.29d data appear Gamma Distributed at 5% Significan

Gamma GOF Test
A-D Test Statistic       0.59 Anderson-Darling Gamma GOF Test

5% A-D Critical Value       0.72d data appear Gamma Distributed at 5% Significan

   95% Modified-t UCL (Johnson-1978)      15.86

MLE Mean (bias corrected)      10.31 MLE Sd (bias corrected)       7.33
Approximate Chi Square Value (0.05)      19.79

Theta hat (MLE)       3.40 Theta star (bias corrected MLE)       5.21
nu hat (MLE)      48.49 nu star (bias corrected)      31.64

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics
k hat (MLE)       3.03 k star (bias corrected MLE)       1.97

5% Shapiro Wilk Critical Value       0.81Data appear Lognormal at 5% Significance Level
Lilliefors Test Statistic       0.22 Lilliefors Lognormal GOF Test

Lognormal GOF Test
Shapiro Wilk Test Statistic       0.91 Shapiro Wilk Lognormal GOF Test

Assuming Gamma Distribution
roximate Gamma UCL (use when n>=50)      16.49% Adjusted Gamma UCL (use when n<50)      18.69

Adjusted Level of Significance      0.019 Adjusted Chi Square Value      17.46

Assuming Lognormal Distribution
   95% H-UCL      18.03    90% Chebyshev (MVUE) UCL      16.42

Maximum of Logged Data       3.35 SD of logged Data       0.58

Lognormal Statistics
Minimum of Logged Data       1.35 Mean of logged Data       2.15

5% Lilliefors Critical Value       0.31Data appear Lognormal at 5% Significance Level
Data appear Lognormal at 5% Significance Level

   95% CLT UCL      14.8    95% Jackknife UCL      15.49
   95% Standard Bootstrap UCL      14.62    95% Bootstrap-t UCL      22.43

Nonparametric Distribution Free UCL Statistics
Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

   95% Chebyshev (MVUE) UCL      19.31  97.5% Chebyshev (MVUE) UCL      23.31
   99% Chebyshev (MVUE) UCL      31.16

Suggested UCL to Use
95% Adjusted Gamma UCL      18.69

   90% Chebyshev(Mean, Sd) UCL      18.51    95% Chebyshev(Mean, Sd) UCL      22.22
 97.5% Chebyshev(Mean, Sd) UCL      27.37    99% Chebyshev(Mean, Sd) UCL      37.48

   95% Hall's Bootstrap UCL      32.86    95% Percentile Bootstrap UCL      15.13
   95% BCA Bootstrap UCL      16.05

Mercury

General Statistics

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
mmendations are based upon the results of the simulation studies summarized in Singh, Singh, and 

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.
For additional insight the user may want to consult a statistician.
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Number of Detects       6 Number of Non-Detects       2
Number of Distinct Detects       6 Number of Distinct Non-Detects       2

Total Number of Observations       8 Number of Distinct Observations       8

Median Detects      0.019 CV Detects       1.43
Skewness Detects       2.13 Kurtosis Detects       4.60

Variance Detects     0.007 Percent Non-Detects      25%
Mean Detects      0.059 SD Detects      0.085

Minimum Detect     0.006 Minimum Non-Detect      0.015
Maximum Detect       0.22 Maximum Non-Detect      0.021

Normal GOF Test on Detects Only
Shapiro Wilk Test Statistic       0.68 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.78Detected Data Not Normal at 5% Significance Leve

Note: Sample size is small (e.g., <10), if data are collected using ISM approach, you should use
guidance provided in ITRC Tech Reg Guide on ISM (ITRC, 2012) to compute statistics of interest.

For example, you may want to use Chebyshev UCL to estimate EPC (ITRC, 2012).
Chebyshev UCL can be computed using the Nonparametric and All UCL Options of ProUCL 5.0

Mean of Logged Detects     -3.539 SD of Logged Detects       1.26

SD      0.071    95% KM (BCA) UCL      0.093
95% KM (t) UCL      0.099 95% KM (Percentile Bootstrap) UCL      0.093

Detected Data appear Approximate Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs
Mean      0.047 Standard Error of Mean      0.027

Lilliefors Test Statistic       0.34 Lilliefors GOF Test
5% Lilliefors Critical Value       0.36etected Data appear Normal at 5% Significance Le

Gamma GOF Tests on Detected Observations Only
A-D Test Statistic       0.54 Anderson-Darling GOF Test

5% A-D Critical Value       0.71d data appear Gamma Distributed at 5% Significan

97.5% KM Chebyshev UCL       0.22 99% KM Chebyshev UCL       0.32

   95% KM (z) UCL      0.092    95% KM Bootstrap t UCL       0.43
90% KM Chebyshev UCL       0.13 95% KM Chebyshev UCL       0.16

Theta hat (MLE)      0.072 Theta star (bias corrected MLE)       0.11
nu hat (MLE)       9.83 nu star (bias corrected)       6.25

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only
k hat (MLE)       0.82 k star (bias corrected MLE)       0.52

K-S Test Statistic       0.32 Kolmogrov-Smirnoff GOF
5% K-S Critical Value       0.34d data appear Gamma Distributed at 5% Significan

Approximate Chi Square Value (7.08, α)       2.21 Adjusted Chi Square Value (7.08, β)       1.59
 Approximate KM-UCL (use when n>=50)       0.15mma Adjusted KM-UCL (use when n<50)       0.21

Gamma Kaplan-Meier (KM) Statistics
k hat (KM)       0.44 nu hat (KM)       7.07

MLE Mean (bias corrected)      0.059 MLE Sd (bias corrected)      0.082

Maximum       0.22 Median      0.016
SD      0.076 CV       1.60

ma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM e
Minimum     0.006 Mean      0.047

Gamma ROS Statistics using Imputed  Non-Detects
GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1
For such situations, GROS method tends to yield inflated values of UCLs and BTVs

Adjusted Level of Significance (β)      0.019
Approximate Chi Square Value (9.21, α)       3.45 Adjusted Chi Square Value (9.21, β)       2.62

nu hat (MLE)      12.6 nu star (bias corrected)       9.21
MLE Mean (bias corrected)      0.047 MLE Sd (bias corrected)      0.062

k hat (MLE)       0.78 k star (bias corrected MLE)       0.57
Theta hat (MLE)      0.060 Theta star (bias corrected MLE)      0.082

Lilliefors Test Statistic       0.26 Lilliefors GOF Test
5% Lilliefors Critical Value       0.36ected Data appear Lognormal at 5% Significance L

Lognormal GOF Test on Detected Observations Only
Shapiro Wilk Test Statistic       0.92 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.78ected Data appear Lognormal at 5% Significance L

mma Approximate UCL (use when n>=50)       0.12% Gamma Adjusted UCL (use when n<50)       0.16

   95% BCA Bootstrap UCL       0.12    95% Bootstrap t UCL       0.48
   95% H-UCL (Log ROS)       0.32

SD in Original Scale      0.076 SD in Log Scale       1.25
% t UCL (assumes normality of ROS data)      0.098    95% Percentile Bootstrap UCL      0.095

Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects
Mean in Original Scale      0.047 Mean in Log Scale     -3.865

KM SD (logged)       1.15    95% Critical H Value (KM-Log)       3.81
KM Standard Error of Mean (logged)       0.45

CLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distribute
KM Mean (logged)     -3.839    95% H-UCL (KM -Log)       0.22
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DL/2 Statistics
DL/2 Normal DL/2 Log-Transformed
Mean in Original Scale      0.047 Mean in Log Scale     -3.829

Suggested UCL to Use
95% KM (t) UCL      0.099 95% KM (Percentile Bootstrap) UCL      0.093

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics
Detected Data appear Approximate Normal Distributed at 5% Significance Level

SD in Original Scale      0.076 SD in Log Scale       1.20
   95% t UCL (Assumes normality)      0.098    95% H-Stat UCL       0.26

Number of Detects       5 Number of Non-Detects       3
Number of Distinct Detects       5 Number of Distinct Non-Detects       3

Methylene Chloride

General Statistics
Total Number of Observations       8 Number of Distinct Observations       8

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
Recommendations are based upon data size, data distribution, and skewness.

mmendations are based upon the results of the simulation studies summarized in Singh, Maichle, and 
ations results will not cover all Real World data sets; for additional insight the user may want to cons

Median Detects     0.004 CV Detects       0.33
Skewness Detects       1.75 Kurtosis Detects       3.08

Variance Detects 2.8575E Percent Non-Detects      37.5%
Mean Detects     0.005 SD Detects     0.001

Minimum Detect     0.003 Minimum Non-Detect     0.006
Maximum Detect     0.007 Maximum Non-Detect      0.01

Normal GOF Test on Detects Only
Shapiro Wilk Test Statistic       0.80 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.76etected Data appear Normal at 5% Significance Le

Note: Sample size is small (e.g., <10), if data are collected using ISM approach, you should use
guidance provided in ITRC Tech Reg Guide on ISM (ITRC, 2012) to compute statistics of interest.

For example, you may want to use Chebyshev UCL to estimate EPC (ITRC, 2012).
Chebyshev UCL can be computed using the Nonparametric and All UCL Options of ProUCL 5.0

Mean of Logged Detects     -5.337 SD of Logged Detects       0.3

SD     0.001    95% KM (BCA) UCL     0.005
95% KM (t) UCL     0.005 95% KM (Percentile Bootstrap) UCL     0.005

Detected Data appear Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs
Mean     0.004 Standard Error of Mean 5.8754E

Lilliefors Test Statistic       0.27 Lilliefors GOF Test
5% Lilliefors Critical Value       0.39etected Data appear Normal at 5% Significance Le

Gamma GOF Tests on Detected Observations Only
A-D Test Statistic       0.49 Anderson-Darling GOF Test

5% A-D Critical Value       0.67d data appear Gamma Distributed at 5% Significan

97.5% KM Chebyshev UCL     0.008 99% KM Chebyshev UCL      0.010

   95% KM (z) UCL     0.005    95% KM Bootstrap t UCL     0.008
90% KM Chebyshev UCL     0.006 95% KM Chebyshev UCL     0.007

Theta hat (MLE) 3.8521E Theta star (bias corrected MLE) 9.3894E
nu hat (MLE)    129.9 nu star (bias corrected)      53.29

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only
k hat (MLE)      12.99 k star (bias corrected MLE)       5.32

K-S Test Statistic       0.28 Kolmogrov-Smirnoff GOF
5% K-S Critical Value       0.35d data appear Gamma Distributed at 5% Significan

pproximate Chi Square Value (202.85, α)    170.9 Adjusted Chi Square Value (202.85, β)    163.5
 Approximate KM-UCL (use when n>=50)     0.005mma Adjusted KM-UCL (use when n<50)     0.005

Gamma Kaplan-Meier (KM) Statistics
k hat (KM)      12.68 nu hat (KM)    202.8

MLE Mean (bias corrected)     0.005 MLE Sd (bias corrected)     0.002

Maximum      0.01 Median     0.006
SD     0.002 CV       0.41

ma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM e
Minimum     0.003 Mean     0.006

Gamma ROS Statistics using Imputed  Non-Detects
GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1
For such situations, GROS method tends to yield inflated values of UCLs and BTVs

nu hat (MLE)      99.26 nu star (bias corrected)      63.37
MLE Mean (bias corrected)     0.006 MLE Sd (bias corrected)     0.003

k hat (MLE)       6.20 k star (bias corrected MLE)       3.96
Theta hat (MLE)     0.001 Theta star (bias corrected MLE)     0.001
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Adjusted Level of Significance (β)      0.019

Approximate Chi Square Value (63.37, α)      46.06 Adjusted Chi Square Value (63.37, β)      42.35

Lilliefors Test Statistic       0.25 Lilliefors GOF Test
5% Lilliefors Critical Value       0.39ected Data appear Lognormal at 5% Significance L

Lognormal GOF Test on Detected Observations Only
Shapiro Wilk Test Statistic       0.86 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.76ected Data appear Lognormal at 5% Significance L

mma Approximate UCL (use when n>=50)     0.009% Gamma Adjusted UCL (use when n<50)      0.010

   95% BCA Bootstrap UCL     0.005    95% Bootstrap t UCL     0.007
   95% H-UCL (Log ROS)     0.005

SD in Original Scale     0.001 SD in Log Scale       0.23
% t UCL (assumes normality of ROS data)     0.005    95% Percentile Bootstrap UCL     0.005

Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects
Mean in Original Scale     0.004 Mean in Log Scale     -5.366

DL/2 Statistics
DL/2 Normal DL/2 Log-Transformed
Mean in Original Scale     0.004 Mean in Log Scale     -5.442

KM SD (logged)       0.24    95% Critical H Value (KM-Log)       1.98
KM Standard Error of Mean (logged)       0.10

CLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distribute
KM Mean (logged)     -5.372    95% H-UCL (KM -Log)     0.005

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
Recommendations are based upon data size, data distribution, and skewness.

mmendations are based upon the results of the simulation studies summarized in Singh, Maichle, and 
ations results will not cover all Real World data sets; for additional insight the user may want to cons

Suggested UCL to Use
95% KM (t) UCL     0.005 95% KM (Percentile Bootstrap) UCL     0.005

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics
Detected Data appear Normal Distributed at 5% Significance Level

SD in Original Scale     0.001 SD in Log Scale       0.30
   95% t UCL (Assumes normality)     0.005    95% H-Stat UCL     0.005
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tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
mmendations are based upon the results of the simulation studies summarized in Singh, Singh, and 

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

   95% BCA Bootstrap UCL    101
   90% Chebyshev(Mean, Sd) UCL    114    95% Chebyshev(Mean, Sd) UCL    131.3

 97.5% Chebyshev(Mean, Sd) UCL    155.4    99% Chebyshev(Mean, Sd) UCL    202.7

Suggested UCL to Use
95% Student's-t UCL      98.43

Nonparametric Distribution Free UCLs

   95% Chebyshev (MVUE) UCL    126.7  97.5% Chebyshev (MVUE) UCL    149
   99% Chebyshev (MVUE) UCL

   95% CLT UCL      96.68    95% Jackknife UCL      98.43
   95% Standard Bootstrap UCL      95.64    95% Bootstrap-t UCL    110.8

   95% Hall's Bootstrap UCL    199.2    95% Percentile Bootstrap UCL      96.44

Lognormal Statistics
Minimum of Logged Data       3.31 Mean of logged Data       4.18

   192.8

Assuming Lognormal Distribution
   95% H-UCL    107.5    90% Chebyshev (MVUE) UCL    110.6

Nonparametric Distribution Free UCL Statistics
Data appear to follow a Discernible Distribution at 5% Significance Level

Lilliefors Lognormal GOF Test

Lognormal GOF Test
Shapiro Wilk Test Statistic       0.97 Shapiro Wilk Lognormal GOF Test

5% Lilliefors Critical Value       0.24Data appear Lognormal at 5% Significance Level
Data appear Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.86Data appear Lognormal at 5% Significance Level
Lilliefors Test Statistic       0.13

Maximum of Logged Data       5.29 SD of logged Data       0.55

nu hat (MLE)      93.81 nu star (bias corrected)      73.49
MLE Mean (bias corrected)      75.68 MLE Sd (bias corrected)      45.01

Approximate Chi Square Value (0.05)      54.75

Assuming Gamma Distribution
oximate Gamma UCL (use when n>=50))    101.6% Adjusted Gamma UCL (use when n<50)    106

Adjusted Level of Significance      0.030 Adjusted Chi Square Value      52.45

5% A-D Critical Value       0.73d data appear Gamma Distributed at 5% Significan
K-S Test Statistic       0.13 Kolmogrov-Smirnoff Gamma GOF Test

Gamma Statistics
k hat (MLE)       3.60 k star (bias corrected MLE)       2.82

5% K-S Critical Value       0.23d data appear Gamma Distributed at 5% Significan
Detected data appear Gamma Distributed at 5% Significance Level

Theta hat (MLE)      20.98 Theta star (bias corrected MLE)      26.77

Lilliefors Test Statistic       0.20 Lilliefors GOF Test
5% Lilliefors Critical Value       0.24 Data appear Normal at 5% Significance Level

   95% Modified-t UCL (Johnson-1978)      99.45

Data appear Approximate Normal at 5% Significance Level

Assuming Normal Distribution
   95% Normal UCL    95% UCLs (Adjusted for Skewness)

Gamma GOF Test
A-D Test Statistic       0.26 Anderson-Darling Gamma GOF Test

   95% Student's-t UCL      98.43    95% Adjusted-CLT UCL (Chen-1995)    103.2

Coefficient of Variation       0.60 Skewness       1.71

Maximum    199 Median      67.3
SD

Normal GOF Test
Shapiro Wilk Test Statistic       0.84 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.86 Data Not Normal at 5% Significance Level

     75.68

General Statistics
Total Number of Observations      13 Number of Distinct Observations      12

     46.04 Std. Error of Mean      12.77

Number of Missing Observations       0
Minimum      27.6 Mean

95%

UCL Statistics for Data Sets with Non-Detects

User Selected Options
e/Time of Computation   2/2/2015 12:08:10 PM

 f Bootstrap Operations   2000

Barium

From File   13-002_0-10.xls
Full Precision   OFF

Confidence Coefficient   
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Total Number of Observations      13 Number of Distinct Observations      13

 97.5% Chebyshev(Mean, Sd) UCL      13.02    99% Chebyshev(Mean, Sd) UCL      17.03

Suggested UCL to Use
95% Adjusted Gamma UCL       8.74

Cobalt

General Statistics

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
mmendations are based upon the results of the simulation studies summarized in Singh, Singh, and 

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.
For additional insight the user may want to consult a statistician.

   95% CLT UCL       8.03    95% Jackknife UCL       8.18
   95% Standard Bootstrap UCL       7.96    95% Bootstrap-t UCL      10.67

   95% Hall's Bootstrap UCL      19.1    95% Percentile Bootstrap UCL       8.07
   95% BCA Bootstrap UCL       8.53

   90% Chebyshev(Mean, Sd) UCL       9.50    95% Chebyshev(Mean, Sd) UCL      10.98

     15.49

Assuming Lognormal Distribution
   95% H-UCL       8.68    90% Chebyshev (MVUE) UCL       8.98

Nonparametric Distribution Free UCL Statistics
Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

   95% Chebyshev (MVUE) UCL      10.25  97.5% Chebyshev (MVUE) UCL      12.02
   99% Chebyshev (MVUE) UCL

5% Lilliefors Critical Value       0.24Data appear Lognormal at 5% Significance Level
Data appear Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.86Data appear Lognormal at 5% Significance Level
Lilliefors Test Statistic       0.18

Maximum of Logged Data       2.73 SD of logged Data       0.53

Lognormal Statistics
Minimum of Logged Data       0.84 Mean of logged Data       1.69

Approximate Chi Square Value (0.05)      55.71

Assuming Gamma Distribution
roximate Gamma UCL (use when n>=50)       8.37% Adjusted Gamma UCL (use when n<50)       8.74

Adjusted Level of Significance      0.030 Adjusted Chi Square Value      53.39

Lilliefors Lognormal GOF Test

Lognormal GOF Test
Shapiro Wilk Test Statistic       0.93 Shapiro Wilk Lognormal GOF Test

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics
k hat (MLE)       3.66 k star (bias corrected MLE)       2.86

Theta hat (MLE)       1.70 Theta star (bias corrected MLE)       2.18
nu hat (MLE)      95.25 nu star (bias corrected)      74.6

MLE Mean (bias corrected)       6.25 MLE Sd (bias corrected)       3.69

Assuming Normal Distribution
   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL       8.18

Gamma GOF Test
A-D Test Statistic       0.65 Anderson-Darling Gamma GOF Test

5% A-D Critical Value       0.73d data appear Gamma Distributed at 5% Significan
K-S Test Statistic       0.22 Kolmogrov-Smirnoff Gamma GOF Test

5% K-S Critical Value       0.23d data appear Gamma Distributed at 5% Significan

5% Shapiro Wilk Critical Value       0.86 Data Not Normal at 5% Significance Level
Lilliefors Test Statistic       0.28 Lilliefors GOF Test

   95% Adjusted-CLT UCL (Chen-1995)       8.57

5% Lilliefors Critical Value       0.24 Data Not Normal at 5% Significance Level
Data Not Normal at 5% Significance Level

   95% Modified-t UCL (Johnson-1978)       8.27

      0.62 Skewness       1.68

Minimum       2.32 Mean       6.25
Maximum      15.4 Median

Normal GOF Test
Shapiro Wilk Test Statistic       0.78 Shapiro Wilk GOF Test

SD       3.90 Std. Error of Mean       1.08
Coefficient of Variation

Chromium

General Statistics

For additional insight the user may want to consult a statistician.

      4.89

Total Number of Observations      13 Number of Distinct Observations      13
Number of Missing Observations       0
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      0.49 Skewness       1.83

Minimum       1.82 Mean       4.62
Maximum      10.9 Median

Normal GOF Test

SD       2.27 Std. Error of Mean       0.63
Coefficient of Variation

Copper

General Statistics

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
mmendations are based upon the results of the simulation studies summarized in Singh, Singh, and 

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.
For additional insight the user may want to consult a statistician.

      4.22

Total Number of Observations      13 Number of Distinct Observations      13
Number of Missing Observations       0

   95% BCA Bootstrap UCL       2.35
   90% Chebyshev(Mean, Sd) UCL       2.58    95% Chebyshev(Mean, Sd) UCL       3.03

 97.5% Chebyshev(Mean, Sd) UCL       3.66    99% Chebyshev(Mean, Sd) UCL       4.90

Suggested UCL to Use
95% Student's-t UCL       2.17

Nonparametric Distribution Free UCLs

   95% Chebyshev (MVUE) UCL       2.81  97.5% Chebyshev (MVUE) UCL       3.36
   99% Chebyshev (MVUE) UCL

   95% CLT UCL       2.12    95% Jackknife UCL       2.17
   95% Standard Bootstrap UCL       2.09    95% Bootstrap-t UCL       2.65

   95% Hall's Bootstrap UCL       4.57    95% Percentile Bootstrap UCL       2.12

Lognormal Statistics
Minimum of Logged Data     -0.68 Mean of logged Data       0.24

      4.44

Assuming Lognormal Distribution
   95% H-UCL       2.43    90% Chebyshev (MVUE) UCL       2.42

Nonparametric Distribution Free UCL Statistics
Data appear to follow a Discernible Distribution at 5% Significance Level

Lilliefors Lognormal GOF Test

Lognormal GOF Test
Shapiro Wilk Test Statistic       0.96 Shapiro Wilk Lognormal GOF Test

5% Lilliefors Critical Value       0.24Data appear Lognormal at 5% Significance Level
Data appear Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.86Data appear Lognormal at 5% Significance Level
Lilliefors Test Statistic       0.13

Maximum of Logged Data       1.60 SD of logged Data       0.65

nu hat (MLE)      65.83 nu star (bias corrected)      51.97
MLE Mean (bias corrected)       1.57 MLE Sd (bias corrected)       1.11

Approximate Chi Square Value (0.05)      36.41

Assuming Gamma Distribution
oximate Gamma UCL (use when n>=50))       2.25% Adjusted Gamma UCL (use when n<50)       2.37

Adjusted Level of Significance      0.030 Adjusted Chi Square Value      34.56

K-S Test Statistic       0.13 Kolmogrov-Smirnoff Gamma GOF Test
5% K-S Critical Value       0.23d data appear Gamma Distributed at 5% Significan

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics
k hat (MLE)       2.53 k star (bias corrected MLE)       1.99

Theta hat (MLE)       0.62 Theta star (bias corrected MLE)       0.78

   95% Modified-t UCL (Johnson-1978)       2.20

Assuming Normal Distribution
   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL       2.17

Gamma GOF Test
A-D Test Statistic       0.37 Anderson-Darling Gamma GOF Test

5% A-D Critical Value       0.74d data appear Gamma Distributed at 5% Significan

Normal GOF Test
Shapiro Wilk Test Statistic       0.78 Shapiro Wilk GOF Test

SD       1.20 Std. Error of Mean       0.33
Coefficient of Variation

5% Shapiro Wilk Critical Value       0.86 Data Not Normal at 5% Significance Level
Lilliefors Test Statistic       0.19 Lilliefors GOF Test

   95% Adjusted-CLT UCL (Chen-1995)       2.32

5% Lilliefors Critical Value       0.24 Data appear Normal at 5% Significance Level
Data appear Approximate Normal at 5% Significance Level

      1.24

Number of Missing Observations       0

      0.76 Skewness       2.03

Minimum       0.50 Mean       1.57
Maximum       4.96 Median
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Assuming Normal Distribution

Normal GOF Test
Shapiro Wilk Test Statistic       0.91 Shapiro Wilk GOF Test

SD       0.93 Std. Error of Mean       0.25
Coefficient of Variation

5% Shapiro Wilk Critical Value       0.86 Data appear Normal at 5% Significance Level
Lilliefors Test Statistic       0.2 Lilliefors GOF Test

5% Lilliefors Critical Value       0.24 Data appear Normal at 5% Significance Level
Data appear Normal at 5% Significance Level

      1.54

Total Number of Observations      13 Number of Distinct Observations      13
Number of Missing Observations       0

      0.49 Skewness       0.41

Minimum       0.60 Mean       1.86
Maximum       3.41 Median

 97.5% Chebyshev(Mean, Sd) UCL       8.56    99% Chebyshev(Mean, Sd) UCL      10.91

Suggested UCL to Use
95% Student's-t UCL       5.75

Fluoride

General Statistics

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
mmendations are based upon the results of the simulation studies summarized in Singh, Singh, and 

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.
For additional insight the user may want to consult a statistician.

   95% CLT UCL       5.66    95% Jackknife UCL       5.75
   95% Standard Bootstrap UCL       5.64    95% Bootstrap-t UCL       6.39

   95% Hall's Bootstrap UCL      11.19    95% Percentile Bootstrap UCL       5.68
   95% BCA Bootstrap UCL       6.08

   90% Chebyshev(Mean, Sd) UCL       6.51    95% Chebyshev(Mean, Sd) UCL       7.37

     10.32

Assuming Lognormal Distribution
   95% H-UCL       6.02    90% Chebyshev (MVUE) UCL       6.32

Nonparametric Distribution Free UCL Statistics
Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

   95% Chebyshev (MVUE) UCL       7.10  97.5% Chebyshev (MVUE) UCL       8.19
   99% Chebyshev (MVUE) UCL

5% Lilliefors Critical Value       0.24Data appear Lognormal at 5% Significance Level
Data appear Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.86Data appear Lognormal at 5% Significance Level
Lilliefors Test Statistic       0.13

Maximum of Logged Data       2.38 SD of logged Data       0.44

Lognormal Statistics
Minimum of Logged Data       0.59 Mean of logged Data       1.43

Approximate Chi Square Value (0.05)      88.02

Assuming Gamma Distribution
oximate Gamma UCL (use when n>=50))       5.85% Adjusted Gamma UCL (use when n<50)       6.05

Adjusted Level of Significance      0.030 Adjusted Chi Square Value      85.06

Lilliefors Lognormal GOF Test

Lognormal GOF Test
Shapiro Wilk Test Statistic       0.97 Shapiro Wilk Lognormal GOF Test

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics
k hat (MLE)       5.50 k star (bias corrected MLE)       4.28

Theta hat (MLE)       0.84 Theta star (bias corrected MLE)       1.08
nu hat (MLE)    143.1 nu star (bias corrected)    111.4

MLE Mean (bias corrected)       4.62 MLE Sd (bias corrected)       2.23

Assuming Normal Distribution
   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL       5.75

Gamma GOF Test
A-D Test Statistic       0.31 Anderson-Darling Gamma GOF Test

5% A-D Critical Value       0.73d data appear Gamma Distributed at 5% Significan
K-S Test Statistic       0.15 Kolmogrov-Smirnoff Gamma GOF Test

5% K-S Critical Value       0.23d data appear Gamma Distributed at 5% Significan

5% Shapiro Wilk Critical Value       0.86 Data Not Normal at 5% Significance Level
Lilliefors Test Statistic       0.21 Lilliefors GOF Test

   95% Adjusted-CLT UCL (Chen-1995)       6.00

5% Lilliefors Critical Value       0.24 Data appear Normal at 5% Significance Level
Data appear Approximate Normal at 5% Significance Level

   95% Modified-t UCL (Johnson-1978)       5.80

Shapiro Wilk Test Statistic       0.84 Shapiro Wilk GOF Test
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Assuming Normal Distribution
   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL      10.89

Gamma GOF Test
A-D Test Statistic       0.38 Anderson-Darling Gamma GOF Test

5% A-D Critical Value       0.74d data appear Gamma Distributed at 5% Significan

5% Shapiro Wilk Critical Value       0.86 Data Not Normal at 5% Significance Level
Lilliefors Test Statistic       0.23 Lilliefors GOF Test

   95% Adjusted-CLT UCL (Chen-1995)      12.04

5% Lilliefors Critical Value       0.24 Data appear Normal at 5% Significance Level
Data appear Approximate Normal at 5% Significance Level

   95% Modified-t UCL (Johnson-1978)      11.11

      0.96 Skewness       2.42

Minimum       1.58 Mean       7.38
Maximum      28.5 Median

Normal GOF Test
Shapiro Wilk Test Statistic       0.72 Shapiro Wilk GOF Test

SD       7.09 Std. Error of Mean       1.96
Coefficient of Variation

Lead

General Statistics

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
mmendations are based upon the results of the simulation studies summarized in Singh, Singh, and 

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.
For additional insight the user may want to consult a statistician.

      6.19

Total Number of Observations      13 Number of Distinct Observations      13
Number of Missing Observations       0

   95% BCA Bootstrap UCL       2.30
   90% Chebyshev(Mean, Sd) UCL       2.63    95% Chebyshev(Mean, Sd) UCL       2.98

 97.5% Chebyshev(Mean, Sd) UCL       3.47    99% Chebyshev(Mean, Sd) UCL       4.43

Suggested UCL to Use
95% Student's-t UCL       2.32

Nonparametric Distribution Free UCLs

   95% Chebyshev (MVUE) UCL       3.12  97.5% Chebyshev (MVUE) UCL       3.66
   99% Chebyshev (MVUE) UCL

   95% CLT UCL       2.28    95% Jackknife UCL       2.32
   95% Standard Bootstrap UCL       2.27    95% Bootstrap-t UCL       2.38

   95% Hall's Bootstrap UCL       2.26    95% Percentile Bootstrap UCL       2.27

Lognormal Statistics
Minimum of Logged Data     -0.506 Mean of logged Data       0.49

      4.72

Assuming Lognormal Distribution
   95% H-UCL       2.64    90% Chebyshev (MVUE) UCL       2.73

Nonparametric Distribution Free UCL Statistics
Data appear to follow a Discernible Distribution at 5% Significance Level

Lilliefors Lognormal GOF Test

Lognormal GOF Test
Shapiro Wilk Test Statistic       0.94 Shapiro Wilk Lognormal GOF Test

5% Lilliefors Critical Value       0.24Data appear Lognormal at 5% Significance Level
Data appear Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.86Data appear Lognormal at 5% Significance Level
Lilliefors Test Statistic       0.16

Maximum of Logged Data       1.22 SD of logged Data       0.53

nu hat (MLE)    108.3 nu star (bias corrected)      84.63
MLE Mean (bias corrected)       1.86 MLE Sd (bias corrected)       1.03

Approximate Chi Square Value (0.05)      64.42

Assuming Gamma Distribution
oximate Gamma UCL (use when n>=50))       2.44% Adjusted Gamma UCL (use when n<50)       2.54

Adjusted Level of Significance      0.030 Adjusted Chi Square Value      61.92

K-S Test Statistic       0.17 Kolmogrov-Smirnoff Gamma GOF Test
5% K-S Critical Value       0.23d data appear Gamma Distributed at 5% Significan

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics
k hat (MLE)       4.16 k star (bias corrected MLE)       3.25

Theta hat (MLE)       0.44 Theta star (bias corrected MLE)       0.57

   95% Modified-t UCL (Johnson-1978)       2.32

   95% Normal UCL    95% UCLs (Adjusted for Skewness)
   95% Student's-t UCL       2.32

Gamma GOF Test
A-D Test Statistic       0.37 Anderson-Darling Gamma GOF Test

5% A-D Critical Value       0.73d data appear Gamma Distributed at 5% Significan

   95% Adjusted-CLT UCL (Chen-1995)       2.32
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Gamma GOF Tests on Detected Observations Only
A-D Test Statistic       0.76 Anderson-Darling GOF Test

5% A-D Critical Value       0.74ed Data Not Gamma Distributed at 5% Significanc
K-S Test Statistic       0.31 Kolmogrov-Smirnoff GOF

     0.084 95% KM Chebyshev UCL       0.10

SD      0.059    95% KM (BCA) UCL      0.064
   95% KM (t) UCL      0.062    95% KM (Percentile Bootstrap) UCL

97.5% KM Chebyshev UCL       0.14 99% KM Chebyshev UCL       0.20

   95% KM (z) UCL      0.060    95% KM Bootstrap t UCL       0.25
90% KM Chebyshev UCL

Normal GOF Test on Detects Only
Shapiro Wilk Test Statistic       0.60 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.81Detected Data Not Normal at 5% Significance Leve
Lilliefors Test Statistic       0.37 Lilliefors GOF Test

5% Lilliefors Critical Value       0.31Detected Data Not Normal at 5% Significance Leve

     0.063

Detected Data Not Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs
Mean      0.031 Standard Error of Mean      0.017

      2.47 Kurtosis Detects       6.28

Variance Detects     0.005 Percent Non-Detects      38.46
Mean Detects      0.046 SD Detects

Mean of Logged Detects     -3.933 SD of Logged Detects       1.29

Median Detects      0.016 CV Detects       1.65
Skewness Detects

Number of Detects       8 Number of Non-Detects       5
Number of Distinct Detects       8 Number of Distinct Non-Detects       5

     0.076

Minimum Detect     0.005 Minimum Non-Detect      0.011
Maximum Detect       0.22 Maximum Non-Detect      0.021

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
mmendations are based upon the results of the simulation studies summarized in Singh, Singh, and 

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.
For additional insight the user may want to consult a statistician.

Suggested UCL to Use
95% Student's-t UCL      10.89

Mercury

General Statistics
Total Number of Observations      13 Number of Distinct Observations      13

   95% CLT UCL      10.62    95% Jackknife UCL      10.89
   95% Standard Bootstrap UCL      10.51    95% Bootstrap-t UCL      14.22

   95% Hall's Bootstrap UCL      24.12    95% Percentile Bootstrap UCL      10.79
   95% BCA Bootstrap UCL      12.26

   90% Chebyshev(Mean, Sd) UCL      13.29    95% Chebyshev(Mean, Sd) UCL      15.97
 97.5% Chebyshev(Mean, Sd) UCL      19.68    99% Chebyshev(Mean, Sd) UCL      26.97

     24.75

Assuming Lognormal Distribution
   95% H-UCL      13.78    90% Chebyshev (MVUE) UCL      12.53

Nonparametric Distribution Free UCL Statistics
Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

   95% Chebyshev (MVUE) UCL      14.92  97.5% Chebyshev (MVUE) UCL      18.24
   99% Chebyshev (MVUE) UCL

5% Lilliefors Critical Value       0.24Data appear Lognormal at 5% Significance Level
Data appear Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.86Data appear Lognormal at 5% Significance Level
Lilliefors Test Statistic       0.14

Maximum of Logged Data       3.35 SD of logged Data       0.82

Lognormal Statistics
Minimum of Logged Data       0.45 Mean of logged Data       1.67

Approximate Chi Square Value (0.05)      22.5

Assuming Gamma Distribution
oximate Gamma UCL (use when n>=50))      11.5% Adjusted Gamma UCL (use when n<50)      12.28

Adjusted Level of Significance      0.030 Adjusted Chi Square Value      21.08

Lilliefors Lognormal GOF Test

Lognormal GOF Test
Shapiro Wilk Test Statistic       0.95 Shapiro Wilk Lognormal GOF Test

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics
k hat (MLE)       1.68 k star (bias corrected MLE)       1.34

Theta hat (MLE)       4.38 Theta star (bias corrected MLE)       5.47
nu hat (MLE)      43.83 nu star (bias corrected)      35.05

MLE Mean (bias corrected)       7.38 MLE Sd (bias corrected)       6.36

K-S Test Statistic       0.14 Kolmogrov-Smirnoff Gamma GOF Test
5% K-S Critical Value       0.24d data appear Gamma Distributed at 5% Significan
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Normal GOF Test on Detects Only
Shapiro Wilk Test Statistic       0.80 Shapiro Wilk GOF Test

      1.75 Kurtosis Detects       3.08

Variance Detects 2.8575E Percent Non-Detects      61.54
Mean Detects     0.005 SD Detects

Mean of Logged Detects     -5.337 SD of Logged Detects       0.3

Median Detects     0.004 CV Detects       0.33
Skewness Detects

Methylene Chloride

General Statistics
Total Number of Observations      13 Number of Distinct Observations      13

Number of Detects       5 Number of Non-Detects       8
Number of Distinct Detects       5 Number of Distinct Non-Detects       8

    0.001

Minimum Detect     0.003 Minimum Non-Detect     0.005
Maximum Detect     0.007 Maximum Non-Detect      0.01

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics
Detected Data appear Lognormal Distributed at 5% Significance Level

SD in Original Scale      0.061 SD in Log Scale       1.12
   95% t UCL (Assumes normality)

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
Recommendations are based upon data size, data distribution, and skewness.

mmendations are based upon the results of the simulation studies summarized in Singh, Maichle, and 
ations results will not cover all Real World data sets; for additional insight the user may want to cons

Suggested UCL to Use
97.5% KM (Chebyshev) UCL       0.14

CLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distribute
KM Mean (logged)     -4.355    95% H-UCL (KM -Log)      0.062

    -4.318

KM SD (logged)       1.10    95% Critical H Value (KM-Log)       3.03
KM Standard Error of Mean (logged)       0.33

     0.061    95% H-Stat UCL      0.067

DL/2 Statistics
DL/2 Normal DL/2 Log-Transformed
Mean in Original Scale      0.031 Mean in Log Scale

SD in Original Scale      0.061 SD in Log Scale       1.14
% t UCL (assumes normality of ROS data)      0.061    95% Percentile Bootstrap UCL      0.062

   95% BCA Bootstrap UCL      0.081    95% Bootstrap t UCL       0.27
   95% H-UCL (Log ROS)      0.068

Lognormal GOF Test on Detected Observations Only
Shapiro Wilk Test Statistic       0.88 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.81ected Data appear Lognormal at 5% Significance L
Lilliefors Test Statistic       0.22 Lilliefors GOF Test

5% Lilliefors Critical Value       0.31ected Data appear Lognormal at 5% Significance L
Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects
Mean in Original Scale      0.031 Mean in Log Scale     -4.363

      8.65 Adjusted Chi Square Value (16.98, β)       7.82

nu hat (MLE)      20.34 nu star (bias corrected)      16.98
MLE Mean (bias corrected)      0.032 MLE Sd (bias corrected)

mma Approximate UCL (use when n>=50)      0.063% Gamma Adjusted UCL (use when n<50)      0.070

Adjusted Level of Significance (β)      0.030
Approximate Chi Square Value (16.98, α)

Maximum       0.22 Median      0.01
SD      0.061 CV       1.89

     0.040

k hat (MLE)       0.78 k star (bias corrected MLE)       0.65
Theta hat (MLE)      0.041 Theta star (bias corrected MLE)      0.049

Approximate Chi Square Value (7.16, α)       2.25 Adjusted Chi Square Value (7.16, β)       1.88
 Approximate KM-UCL (use when n>=50)      0.098mma Adjusted KM-UCL (use when n<50)       0.11

ma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM e
Minimum     0.005 Mean      0.032

Gamma ROS Statistics using Imputed  Non-Detects
GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1
For such situations, GROS method tends to yield inflated values of UCLs and BTVs

Theta hat (MLE)      0.066 Theta star (bias corrected MLE)      0.088
nu hat (MLE)      11.22 nu star (bias corrected)       8.34

Gamma Kaplan-Meier (KM) Statistics
k hat (KM)       0.27 nu hat (KM)       7.15

MLE Mean (bias corrected)      0.046 MLE Sd (bias corrected)      0.064

5% K-S Critical Value       0.30ed Data Not Gamma Distributed at 5% Significanc
Detected Data Not Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only
k hat (MLE)       0.70 k star (bias corrected MLE)       0.52
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DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics
Detected Data appear Normal Distributed at 5% Significance Level

SD in Original Scale     0.001 SD in Log Scale       0.31
   95% t UCL (Assumes normality)

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
Recommendations are based upon data size, data distribution, and skewness.

mmendations are based upon the results of the simulation studies summarized in Singh, Maichle, and 
ations results will not cover all Real World data sets; for additional insight the user may want to cons

Suggested UCL to Use
95% KM (t) UCL     0.005 95% KM (Percentile Bootstrap) UCL     0.005

CLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distribute
KM Mean (logged)     -5.408    95% H-UCL (KM -Log)     0.005

    -5.605

KM SD (logged)       0.20    95% Critical H Value (KM-Log)       1.83
KM Standard Error of Mean (logged)      0.081

    0.004    95% H-Stat UCL     0.004

DL/2 Statistics
DL/2 Normal DL/2 Log-Transformed
Mean in Original Scale     0.003 Mean in Log Scale

SD in Original Scale     0.001 SD in Log Scale       0.18
% t UCL (assumes normality of ROS data)     0.005    95% Percentile Bootstrap UCL     0.005

   95% BCA Bootstrap UCL     0.005    95% Bootstrap t UCL     0.006
   95% H-UCL (Log ROS)     0.005

Lognormal GOF Test on Detected Observations Only
Shapiro Wilk Test Statistic       0.86 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.76ected Data appear Lognormal at 5% Significance L
Lilliefors Test Statistic       0.25 Lilliefors GOF Test

5% Lilliefors Critical Value       0.39ected Data appear Lognormal at 5% Significance L
Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects
Mean in Original Scale     0.004 Mean in Log Scale     -5.397

   124.4 Adjusted Chi Square Value (151.87, β)    120.8

nu hat (MLE)    195.7 nu star (bias corrected)    151.9
MLE Mean (bias corrected)     0.008 MLE Sd (bias corrected)

mma Approximate UCL (use when n>=50)     0.009% Gamma Adjusted UCL (use when n<50)      0.010

Adjusted Level of Significance (β)      0.030
pproximate Chi Square Value (151.87, α)

Maximum      0.01 Median      0.01
SD     0.002 CV       0.33

    0.003

k hat (MLE)       7.52 k star (bias corrected MLE)       5.84
Theta hat (MLE)     0.001 Theta star (bias corrected MLE)     0.001

pproximate Chi Square Value (441.70, α)    394 Adjusted Chi Square Value (441.70, β)    387.6
 Approximate KM-UCL (use when n>=50)     0.005mma Adjusted KM-UCL (use when n<50)     0.005

ma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM e
Minimum     0.003 Mean     0.008

Gamma ROS Statistics using Imputed  Non-Detects
GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1
For such situations, GROS method tends to yield inflated values of UCLs and BTVs

Theta hat (MLE) 3.8521E Theta star (bias corrected MLE) 9.3894E
nu hat (MLE)    129.9 nu star (bias corrected)      53.29

Gamma Kaplan-Meier (KM) Statistics
k hat (KM)      16.99 nu hat (KM)    441.7

MLE Mean (bias corrected)     0.005 MLE Sd (bias corrected)     0.002

Gamma GOF Tests on Detected Observations Only
A-D Test Statistic       0.49 Anderson-Darling GOF Test

5% A-D Critical Value       0.67d data appear Gamma Distributed at 5% Significan
K-S Test Statistic       0.28 Kolmogrov-Smirnoff GOF

5% K-S Critical Value       0.35d data appear Gamma Distributed at 5% Significan
Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only
k hat (MLE)      12.99 k star (bias corrected MLE)       5.32

    0.005 95% KM Chebyshev UCL     0.006

SD     0.001    95% KM (BCA) UCL     0.005
95% KM (t) UCL     0.005 95% KM (Percentile Bootstrap) UCL

97.5% KM Chebyshev UCL     0.007 99% KM Chebyshev UCL     0.008

   95% KM (z) UCL     0.005    95% KM Bootstrap t UCL     0.006
90% KM Chebyshev UCL

5% Shapiro Wilk Critical Value       0.76etected Data appear Normal at 5% Significance Le
Lilliefors Test Statistic       0.27 Lilliefors GOF Test

5% Lilliefors Critical Value       0.39etected Data appear Normal at 5% Significance Le

    0.005

Detected Data appear Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs
Mean     0.004 Standard Error of Mean 4.1766E
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CLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distribute
KM Mean (logged)       0.30    95% H-UCL (KM -Log)       1.74

KM SD (logged)       0.33    95% Critical H Value (KM-Log)       1.94
KM Standard Error of Mean (logged)       0.10

SD in Original Scale       0.83 SD in Log Scale       0.56
% t UCL (assumes normality of ROS data)       1.62    95% Percentile Bootstrap UCL       1.59

   95% BCA Bootstrap UCL       1.73    95% Bootstrap t UCL       1.93
   95% H-UCL (Log ROS)       1.71

Lognormal GOF Test on Detected Observations Only
Shapiro Wilk Test Statistic       0.91 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.76ected Data appear Lognormal at 5% Significance L
Lilliefors Test Statistic       0.20 Lilliefors GOF Test

5% Lilliefors Critical Value       0.39ected Data appear Lognormal at 5% Significance L
Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects
Mean in Original Scale       1.20 Mean in Log Scale      0.025

      5.09 Adjusted Chi Square Value (11.79, β)       4.48

nu hat (MLE)      13.6 nu star (bias corrected)      11.79
MLE Mean (bias corrected)       0.90 MLE Sd (bias corrected)

mma Approximate UCL (use when n>=50)       2.1% Gamma Adjusted UCL (use when n<50)       2.38

Adjusted Level of Significance (β)      0.030
Approximate Chi Square Value (11.79, α)

Maximum       3.52 Median       0.50
SD       1.05 CV       1.16

      1.34

k hat (MLE)       0.52 k star (bias corrected MLE)       0.45
Theta hat (MLE)       1.73 Theta star (bias corrected MLE)       1.99

pproximate Chi Square Value (127.41, α)    102.3 Adjusted Chi Square Value (127.41, β)      99.14
 Approximate KM-UCL (use when n>=50)       1.81mma Adjusted KM-UCL (use when n<50)       1.87

ma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM e
Minimum      0.01 Mean       0.90

Gamma ROS Statistics using Imputed  Non-Detects
GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1
For such situations, GROS method tends to yield inflated values of UCLs and BTVs

Theta hat (MLE)       0.27 Theta star (bias corrected MLE)       0.65
nu hat (MLE)      72.27 nu star (bias corrected)      30.24

Gamma Kaplan-Meier (KM) Statistics
k hat (KM)       4.9 nu hat (KM)    127.4

MLE Mean (bias corrected)       1.98 MLE Sd (bias corrected)       1.14

Gamma GOF Tests on Detected Observations Only
A-D Test Statistic       0.38 Anderson-Darling GOF Test

5% A-D Critical Value       0.68d data appear Gamma Distributed at 5% Significan
K-S Test Statistic       0.22 Kolmogrov-Smirnoff GOF

5% K-S Critical Value       0.35d data appear Gamma Distributed at 5% Significan
Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only
k hat (MLE)       7.22 k star (bias corrected MLE)       3.02

      2.07 95% KM Chebyshev UCL       2.35

SD       0.65    95% KM (BCA) UCL       1.81
95% KM (t) UCL       1.82 95% KM (Percentile Bootstrap) UCL

97.5% KM Chebyshev UCL       2.74 99% KM Chebyshev UCL       3.50

   95% KM (z) UCL       1.79    95% KM Bootstrap t UCL       1.97
90% KM Chebyshev UCL

Normal GOF Test on Detects Only
Shapiro Wilk Test Statistic       0.83 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.76etected Data appear Normal at 5% Significance Le
Lilliefors Test Statistic       0.27 Lilliefors GOF Test

5% Lilliefors Critical Value       0.39etected Data appear Normal at 5% Significance Le

      1.80

Detected Data appear Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs
Mean       1.45 Standard Error of Mean       0.20

      1.67 Kurtosis Detects       2.91

Variance Detects       0.82 Percent Non-Detects      61.54
Mean Detects       1.98 SD Detects

Mean of Logged Detects       0.61 SD of Logged Detects       0.40

Median Detects       1.7 CV Detects       0.45
Skewness Detects

Nitrate

General Statistics
Total Number of Observations      13 Number of Distinct Observations      11

Number of Detects       5 Number of Non-Detects       8
Number of Distinct Detects       5 Number of Distinct Non-Detects       6

      0.90

Minimum Detect       1.26 Minimum Non-Detect       1.09
Maximum Detect       3.52 Maximum Non-Detect       2
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tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
Recommendations are based upon data size, data distribution, and skewness.

mmendations are based upon the results of the simulation studies summarized in Singh, Maichle, and 
ations results will not cover all Real World data sets; for additional insight the user may want to cons

Mean in Original Scale       1.17 Mean in Log Scale    -0.022
SD in Original Scale       0.85 SD in Log Scale       0.59

   95% t UCL (Assumes normality)       1.59    95% H-Stat UCL       1.71

Suggested UCL to Use
95% KM (t) UCL       1.82 95% KM (Percentile Bootstrap) UCL       1.80

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics
Detected Data appear Normal Distributed at 5% Significance Level

DL/2 Statistics
DL/2 Normal DL/2 Log-Transformed
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From File   16-003(p)_0-10.xls
Full Precision   OFF

Confidence Coefficient   95%

UCL Statistics for Data Sets with Non-Detects

User Selected Options
e/Time of Computation   2/2/2015 12:10:02 PM

Number of Missing Observations       0
Minimum      59.8 Mean      93.08

General Statistics
Total Number of Observations       8 Number of Distinct Observations       8

 f Bootstrap Operations   2000

Barium

Note: Sample size is small (e.g., <10), if data are collected using ISM approach, you should use
guidance provided in ITRC Tech Reg Guide on ISM (ITRC, 2012) to compute statistics of interest.

For example, you may want to use Chebyshev UCL to estimate EPC (ITRC, 2012).
Chebyshev UCL can be computed using the Nonparametric and All UCL Options of ProUCL 5.0

Coefficient of Variation       0.60 Skewness       2.67

Maximum    231 Median      74.6
SD      56.52 Std. Error of Mean      19.98

Data Not Normal at 5% Significance Level

Assuming Normal Distribution
   95% Normal UCL    95% UCLs (Adjusted for Skewness)

Lilliefors Test Statistic       0.39 Lilliefors GOF Test
5% Lilliefors Critical Value       0.31 Data Not Normal at 5% Significance Level

Normal GOF Test
Shapiro Wilk Test Statistic       0.57 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.81 Data Not Normal at 5% Significance Level

5% A-D Critical Value       0.71ata Not Gamma Distributed at 5% Significance Lev
K-S Test Statistic       0.34 Kolmogrov-Smirnoff Gamma GOF Test

Gamma GOF Test
A-D Test Statistic       1.28 Anderson-Darling Gamma GOF Test

   95% Student's-t UCL    130.9    95% Adjusted-CLT UCL (Chen-1995)    146.1
   95% Modified-t UCL (Johnson-1978)    134.1

Theta hat (MLE)      18.33 Theta star (bias corrected MLE)      28.57
nu hat (MLE)      81.26 nu star (bias corrected)      52.12

Gamma Statistics
k hat (MLE)       5.07 k star (bias corrected MLE)       3.25

5% K-S Critical Value       0.29ata Not Gamma Distributed at 5% Significance Lev
Data Not Gamma Distributed at 5% Significance Level

Assuming Gamma Distribution
oximate Gamma UCL (use when n>=50))    132.8% Adjusted Gamma UCL (use when n<50)    145.8

Adjusted Level of Significance      0.019 Adjusted Chi Square Value      33.27

MLE Mean (bias corrected)      93.08 MLE Sd (bias corrected)      51.57
Approximate Chi Square Value (0.05)      36.54

Lognormal Statistics
Minimum of Logged Data       4.09 Mean of logged Data       4.43

5% Lilliefors Critical Value       0.31Data appear Lognormal at 5% Significance Level
Data appear Approximate Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.81 Data Not Lognormal at 5% Significance Level
Lilliefors Test Statistic       0.30 Lilliefors Lognormal GOF Test

Lognormal GOF Test
Shapiro Wilk Test Statistic       0.70 Shapiro Wilk Lognormal GOF Test

   95% Chebyshev (MVUE) UCL    151.5  97.5% Chebyshev (MVUE) UCL    177.7
   99% Chebyshev (MVUE) UCL    229.1

Assuming Lognormal Distribution
   95% H-UCL    132.3    90% Chebyshev (MVUE) UCL    132.7

Maximum of Logged Data       5.44 SD of logged Data       0.42

   95% Hall's Bootstrap UCL    304.3    95% Percentile Bootstrap UCL    130.7
   95% BCA Bootstrap UCL    149

   95% CLT UCL    125.9    95% Jackknife UCL    130.9
   95% Standard Bootstrap UCL    123.3    95% Bootstrap-t UCL    273

Nonparametric Distribution Free UCL Statistics
Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

Suggested UCL to Use

   90% Chebyshev(Mean, Sd) UCL    153    95% Chebyshev(Mean, Sd) UCL    180.2
 97.5% Chebyshev(Mean, Sd) UCL    217.9    99% Chebyshev(Mean, Sd) UCL    291.9
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Calcium

General Statistics

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
mmendations are based upon the results of the simulation studies summarized in Singh, Singh, and 

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.
For additional insight the user may want to consult a statistician.

95% Student's-t UCL    130.9 or 95% Modified-t UCL    134.1

SD  16383 Std. Error of Mean   5792
Coefficient of Variation       1.10 Skewness       1.13

Minimum   1150 Mean  14875
Maximum  41900 Median   8045

Total Number of Observations       8 Number of Distinct Observations       8
Number of Missing Observations       0

5% Lilliefors Critical Value       0.31 Data appear Normal at 5% Significance Level
Data appear Approximate Normal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.81 Data Not Normal at 5% Significance Level
Lilliefors Test Statistic       0.28 Lilliefors GOF Test

Normal GOF Test
Shapiro Wilk Test Statistic       0.78 Shapiro Wilk GOF Test

Note: Sample size is small (e.g., <10), if data are collected using ISM approach, you should use
guidance provided in ITRC Tech Reg Guide on ISM (ITRC, 2012) to compute statistics of interest.

For example, you may want to use Chebyshev UCL to estimate EPC (ITRC, 2012).
Chebyshev UCL can be computed using the Nonparametric and All UCL Options of ProUCL 5.0

Gamma GOF Test
A-D Test Statistic       0.36 Anderson-Darling Gamma GOF Test

5% A-D Critical Value       0.74d data appear Gamma Distributed at 5% Significan

   95% Modified-t UCL (Johnson-1978)  26236

Assuming Normal Distribution
   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL  25849    95% Adjusted-CLT UCL (Chen-1995)  26881

Theta hat (MLE)  16617 Theta star (bias corrected MLE)  23141
nu hat (MLE)      14.32 nu star (bias corrected)      10.28

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics
k hat (MLE)       0.89 k star (bias corrected MLE)       0.64

K-S Test Statistic       0.18 Kolmogrov-Smirnoff Gamma GOF Test
5% K-S Critical Value       0.30d data appear Gamma Distributed at 5% Significan

Assuming Gamma Distribution
oximate Gamma UCL (use when n>=50))  37128% Adjusted Gamma UCL (use when n<50)  47907

Adjusted Level of Significance      0.019 Adjusted Chi Square Value       3.19

MLE Mean (bias corrected)  14875 MLE Sd (bias corrected)  18553
Approximate Chi Square Value (0.05)       4.12

Lognormal Statistics
Minimum of Logged Data       7.04 Mean of logged Data       8.95

5% Lilliefors Critical Value       0.31Data appear Lognormal at 5% Significance Level
Data appear Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.81Data appear Lognormal at 5% Significance Level
Lilliefors Test Statistic       0.16 Lilliefors Lognormal GOF Test

Lognormal GOF Test
Shapiro Wilk Test Statistic       0.93 Shapiro Wilk Lognormal GOF Test

   95% Chebyshev (MVUE) UCL  47517  97.5% Chebyshev (MVUE) UCL  61343
   99% Chebyshev (MVUE) UCL  88501

Assuming Lognormal Distribution
   95% H-UCL 148813    90% Chebyshev (MVUE) UCL  37556

Maximum of Logged Data      10.64 SD of logged Data       1.31

   95% Hall's Bootstrap UCL  72192    95% Percentile Bootstrap UCL  23576
   95% BCA Bootstrap UCL  26349

   95% CLT UCL  24402    95% Jackknife UCL  25849
   95% Standard Bootstrap UCL  23831    95% Bootstrap-t UCL  44149

Nonparametric Distribution Free UCL Statistics
Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

Suggested UCL to Use
95% Student's-t UCL  25849

   90% Chebyshev(Mean, Sd) UCL  32252    95% Chebyshev(Mean, Sd) UCL  40123
 97.5% Chebyshev(Mean, Sd) UCL  51048    99% Chebyshev(Mean, Sd) UCL  72507
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Chromium

General Statistics

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
mmendations are based upon the results of the simulation studies summarized in Singh, Singh, and 

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.
For additional insight the user may want to consult a statistician.

SD       8.43 Std. Error of Mean       2.98
Coefficient of Variation       0.86 Skewness       1.73

Minimum       3.82 Mean       9.73
Maximum      27.6 Median       6.45

Total Number of Observations       8 Number of Distinct Observations       8
Number of Missing Observations       0

5% Lilliefors Critical Value       0.31 Data Not Normal at 5% Significance Level
Data Not Normal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.81 Data Not Normal at 5% Significance Level
Lilliefors Test Statistic       0.32 Lilliefors GOF Test

Normal GOF Test
Shapiro Wilk Test Statistic       0.75 Shapiro Wilk GOF Test

Note: Sample size is small (e.g., <10), if data are collected using ISM approach, you should use
guidance provided in ITRC Tech Reg Guide on ISM (ITRC, 2012) to compute statistics of interest.

For example, you may want to use Chebyshev UCL to estimate EPC (ITRC, 2012).
Chebyshev UCL can be computed using the Nonparametric and All UCL Options of ProUCL 5.0

Gamma GOF Test
A-D Test Statistic       0.62 Anderson-Darling Gamma GOF Test

5% A-D Critical Value       0.72d data appear Gamma Distributed at 5% Significan

   95% Modified-t UCL (Johnson-1978)      15.69

Assuming Normal Distribution
   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL      15.39    95% Adjusted-CLT UCL (Chen-1995)      16.6

Theta hat (MLE)       4.64 Theta star (bias corrected MLE)       6.98
nu hat (MLE)      33.54 nu star (bias corrected)      22.3

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics
k hat (MLE)       2.09 k star (bias corrected MLE)       1.39

K-S Test Statistic       0.25 Kolmogrov-Smirnoff Gamma GOF Test
5% K-S Critical Value       0.29d data appear Gamma Distributed at 5% Significan

Assuming Gamma Distribution
roximate Gamma UCL (use when n>=50)      17.29% Adjusted Gamma UCL (use when n<50)      20.18

Adjusted Level of Significance      0.019 Adjusted Chi Square Value      10.76

MLE Mean (bias corrected)       9.73 MLE Sd (bias corrected)       8.25
Approximate Chi Square Value (0.05)      12.56

Lognormal Statistics
Minimum of Logged Data       1.34 Mean of logged Data       2.01

5% Lilliefors Critical Value       0.31Data appear Lognormal at 5% Significance Level
Data appear Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.81Data appear Lognormal at 5% Significance Level
Lilliefors Test Statistic       0.21 Lilliefors Lognormal GOF Test

Lognormal GOF Test
Shapiro Wilk Test Statistic       0.87 Shapiro Wilk Lognormal GOF Test

   95% Chebyshev (MVUE) UCL      20.01  97.5% Chebyshev (MVUE) UCL      24.6
   99% Chebyshev (MVUE) UCL      33.62

Assuming Lognormal Distribution
   95% H-UCL      20.8    90% Chebyshev (MVUE) UCL      16.7

Maximum of Logged Data       3.31 SD of logged Data       0.72

   95% Hall's Bootstrap UCL      42.98    95% Percentile Bootstrap UCL      15
   95% BCA Bootstrap UCL      16.65

   95% CLT UCL      14.64    95% Jackknife UCL      15.39
   95% Standard Bootstrap UCL      14.35    95% Bootstrap-t UCL      32.01

Nonparametric Distribution Free UCL Statistics
Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
mmendations are based upon the results of the simulation studies summarized in Singh, Singh, and 

Suggested UCL to Use
95% Adjusted Gamma UCL      20.18

   90% Chebyshev(Mean, Sd) UCL      18.68    95% Chebyshev(Mean, Sd) UCL      22.73
 97.5% Chebyshev(Mean, Sd) UCL      28.36    99% Chebyshev(Mean, Sd) UCL      39.4
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Cobalt

General Statistics

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.
For additional insight the user may want to consult a statistician.

SD       1.69 Std. Error of Mean       0.59
Coefficient of Variation       0.69 Skewness       1.16

Minimum       0.47 Mean       2.43
Maximum       5.82 Median       1.95

Total Number of Observations       8 Number of Distinct Observations       8
Number of Missing Observations       0

5% Lilliefors Critical Value       0.31 Data appear Normal at 5% Significance Level
Data appear Normal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.81 Data appear Normal at 5% Significance Level
Lilliefors Test Statistic       0.21 Lilliefors GOF Test

Normal GOF Test
Shapiro Wilk Test Statistic       0.90 Shapiro Wilk GOF Test

Note: Sample size is small (e.g., <10), if data are collected using ISM approach, you should use
guidance provided in ITRC Tech Reg Guide on ISM (ITRC, 2012) to compute statistics of interest.

For example, you may want to use Chebyshev UCL to estimate EPC (ITRC, 2012).
Chebyshev UCL can be computed using the Nonparametric and All UCL Options of ProUCL 5.0

Gamma GOF Test
A-D Test Statistic       0.21 Anderson-Darling Gamma GOF Test

5% A-D Critical Value       0.72d data appear Gamma Distributed at 5% Significan

   95% Modified-t UCL (Johnson-1978)       3.60

Assuming Normal Distribution
   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL       3.56    95% Adjusted-CLT UCL (Chen-1995)       3.67

Theta hat (MLE)       1.04 Theta star (bias corrected MLE)       1.57
nu hat (MLE)      37.42 nu star (bias corrected)      24.72

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics
k hat (MLE)       2.33 k star (bias corrected MLE)       1.54

K-S Test Statistic       0.18 Kolmogrov-Smirnoff Gamma GOF Test
5% K-S Critical Value       0.29d data appear Gamma Distributed at 5% Significan

Assuming Gamma Distribution
oximate Gamma UCL (use when n>=50))       4.17% Adjusted Gamma UCL (use when n<50)       4.83

Adjusted Level of Significance      0.019 Adjusted Chi Square Value      12.45

MLE Mean (bias corrected)       2.43 MLE Sd (bias corrected)       1.95
Approximate Chi Square Value (0.05)      14.4

Lognormal Statistics
Minimum of Logged Data     -0.738 Mean of logged Data       0.66

5% Lilliefors Critical Value       0.31Data appear Lognormal at 5% Significance Level
Data appear Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.81Data appear Lognormal at 5% Significance Level
Lilliefors Test Statistic       0.17 Lilliefors Lognormal GOF Test

Lognormal GOF Test
Shapiro Wilk Test Statistic       0.96 Shapiro Wilk Lognormal GOF Test

   95% Chebyshev (MVUE) UCL       5.45  97.5% Chebyshev (MVUE) UCL       6.74
   99% Chebyshev (MVUE) UCL       9.27

Assuming Lognormal Distribution
   95% H-UCL       5.94    90% Chebyshev (MVUE) UCL       4.53

Maximum of Logged Data       1.76 SD of logged Data       0.76

   95% Hall's Bootstrap UCL       4.52    95% Percentile Bootstrap UCL       3.41
   95% BCA Bootstrap UCL       3.58

   95% CLT UCL       3.41    95% Jackknife UCL       3.56
   95% Standard Bootstrap UCL       3.35    95% Bootstrap-t UCL       4.05

Nonparametric Distribution Free UCL Statistics
Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
mmendations are based upon the results of the simulation studies summarized in Singh, Singh, and 

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.
For additional insight the user may want to consult a statistician.

Suggested UCL to Use
95% Student's-t UCL       3.56

   90% Chebyshev(Mean, Sd) UCL       4.22    95% Chebyshev(Mean, Sd) UCL       5.03
 97.5% Chebyshev(Mean, Sd) UCL       6.16    99% Chebyshev(Mean, Sd) UCL       8.37
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Copper

General Statistics

SD       5.84 Std. Error of Mean       2.06
Coefficient of Variation       0.58 Skewness       1.23

Minimum       2.86 Mean       9.98
Maximum      21.9 Median       7.89

Total Number of Observations       8 Number of Distinct Observations       7
Number of Missing Observations       0

5% Lilliefors Critical Value       0.31 Data appear Normal at 5% Significance Level
Data appear Normal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.81 Data appear Normal at 5% Significance Level
Lilliefors Test Statistic       0.26 Lilliefors GOF Test

Normal GOF Test
Shapiro Wilk Test Statistic       0.89 Shapiro Wilk GOF Test

Note: Sample size is small (e.g., <10), if data are collected using ISM approach, you should use
guidance provided in ITRC Tech Reg Guide on ISM (ITRC, 2012) to compute statistics of interest.

For example, you may want to use Chebyshev UCL to estimate EPC (ITRC, 2012).
Chebyshev UCL can be computed using the Nonparametric and All UCL Options of ProUCL 5.0

Gamma GOF Test
A-D Test Statistic       0.28 Anderson-Darling Gamma GOF Test

5% A-D Critical Value       0.72d data appear Gamma Distributed at 5% Significan

   95% Modified-t UCL (Johnson-1978)      14.05

Assuming Normal Distribution
   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL      13.9    95% Adjusted-CLT UCL (Chen-1995)      14.34

Theta hat (MLE)       2.87 Theta star (bias corrected MLE)       4.43
nu hat (MLE)      55.52 nu star (bias corrected)      36.03

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics
k hat (MLE)       3.47 k star (bias corrected MLE)       2.25

K-S Test Statistic       0.21 Kolmogrov-Smirnoff Gamma GOF Test
5% K-S Critical Value       0.29d data appear Gamma Distributed at 5% Significan

Assuming Gamma Distribution
oximate Gamma UCL (use when n>=50))      15.44% Adjusted Gamma UCL (use when n<50)      17.34

Adjusted Level of Significance      0.019 Adjusted Chi Square Value      20.74

MLE Mean (bias corrected)       9.98 MLE Sd (bias corrected)       6.65
Approximate Chi Square Value (0.05)      23.29

Lognormal Statistics
Minimum of Logged Data       1.05 Mean of logged Data       2.15

5% Lilliefors Critical Value       0.31Data appear Lognormal at 5% Significance Level
Data appear Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.81Data appear Lognormal at 5% Significance Level
Lilliefors Test Statistic       0.19 Lilliefors Lognormal GOF Test

Lognormal GOF Test
Shapiro Wilk Test Statistic       0.95 Shapiro Wilk Lognormal GOF Test

   95% Chebyshev (MVUE) UCL      19.54  97.5% Chebyshev (MVUE) UCL      23.65
   99% Chebyshev (MVUE) UCL      31.73

Assuming Lognormal Distribution
   95% H-UCL      18.45    90% Chebyshev (MVUE) UCL      16.58

Maximum of Logged Data       3.08 SD of logged Data       0.60

   95% Hall's Bootstrap UCL      18.63    95% Percentile Bootstrap UCL      13.4
   95% BCA Bootstrap UCL      14.04

   95% CLT UCL      13.38    95% Jackknife UCL      13.9
   95% Standard Bootstrap UCL      13.2    95% Bootstrap-t UCL      16.03

Nonparametric Distribution Free UCL Statistics
Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
mmendations are based upon the results of the simulation studies summarized in Singh, Singh, and 

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.
For additional insight the user may want to consult a statistician.

Suggested UCL to Use
95% Student's-t UCL      13.9

   90% Chebyshev(Mean, Sd) UCL      16.18    95% Chebyshev(Mean, Sd) UCL      18.99
 97.5% Chebyshev(Mean, Sd) UCL      22.89    99% Chebyshev(Mean, Sd) UCL      30.55
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Fluoride

General Statistics

SD       3.89 Std. Error of Mean       1.37
Coefficient of Variation       0.90 Skewness       1.27

Minimum       0.47 Mean       4.32
Maximum      12.1 Median       3.57

Total Number of Observations       8 Number of Distinct Observations       8
Number of Missing Observations       0

5% Lilliefors Critical Value       0.31 Data appear Normal at 5% Significance Level
Data appear Normal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.81 Data appear Normal at 5% Significance Level
Lilliefors Test Statistic       0.23 Lilliefors GOF Test

Normal GOF Test
Shapiro Wilk Test Statistic       0.88 Shapiro Wilk GOF Test

Note: Sample size is small (e.g., <10), if data are collected using ISM approach, you should use
guidance provided in ITRC Tech Reg Guide on ISM (ITRC, 2012) to compute statistics of interest.

For example, you may want to use Chebyshev UCL to estimate EPC (ITRC, 2012).
Chebyshev UCL can be computed using the Nonparametric and All UCL Options of ProUCL 5.0

Gamma GOF Test
A-D Test Statistic       0.17 Anderson-Darling Gamma GOF Test

5% A-D Critical Value       0.73d data appear Gamma Distributed at 5% Significan

   95% Modified-t UCL (Johnson-1978)       7.03

Assuming Normal Distribution
   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL       6.93    95% Adjusted-CLT UCL (Chen-1995)       7.25

Theta hat (MLE)       3.26 Theta star (bias corrected MLE)       4.74
nu hat (MLE)      21.16 nu star (bias corrected)      14.56

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics
k hat (MLE)       1.32 k star (bias corrected MLE)       0.91

K-S Test Statistic       0.14 Kolmogrov-Smirnoff Gamma GOF Test
5% K-S Critical Value       0.3d data appear Gamma Distributed at 5% Significan

Assuming Gamma Distribution
oximate Gamma UCL (use when n>=50))       9.04% Adjusted Gamma UCL (use when n<50)      11.07

Adjusted Level of Significance      0.019 Adjusted Chi Square Value       5.67

MLE Mean (bias corrected)       4.32 MLE Sd (bias corrected)       4.53
Approximate Chi Square Value (0.05)       6.95

Lognormal Statistics
Minimum of Logged Data     -0.755 Mean of logged Data       1.04

5% Lilliefors Critical Value       0.31Data appear Lognormal at 5% Significance Level
Data appear Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.81Data appear Lognormal at 5% Significance Level
Lilliefors Test Statistic       0.19 Lilliefors Lognormal GOF Test

Lognormal GOF Test
Shapiro Wilk Test Statistic       0.96 Shapiro Wilk Lognormal GOF Test

   95% Chebyshev (MVUE) UCL      12.28  97.5% Chebyshev (MVUE) UCL      15.61
   99% Chebyshev (MVUE) UCL      22.17

Assuming Lognormal Distribution
   95% H-UCL      21.76    90% Chebyshev (MVUE) UCL       9.87

Maximum of Logged Data       2.49 SD of logged Data       1.07

   95% Hall's Bootstrap UCL      20.53    95% Percentile Bootstrap UCL       6.55
   95% BCA Bootstrap UCL       7.01

   95% CLT UCL       6.58    95% Jackknife UCL       6.93
   95% Standard Bootstrap UCL       6.46    95% Bootstrap-t UCL       8.94

Nonparametric Distribution Free UCL Statistics
Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

Lead

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
mmendations are based upon the results of the simulation studies summarized in Singh, Singh, and 

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.
For additional insight the user may want to consult a statistician.

Suggested UCL to Use
95% Student's-t UCL       6.93

   90% Chebyshev(Mean, Sd) UCL       8.45    95% Chebyshev(Mean, Sd) UCL      10.33
 97.5% Chebyshev(Mean, Sd) UCL      12.92    99% Chebyshev(Mean, Sd) UCL      18.03
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General Statistics

SD      39.4 Std. Error of Mean      13.93
Coefficient of Variation       0.91 Skewness       1.60

Minimum       9.21 Mean      43.31
Maximum    126 Median      31.55

Total Number of Observations       8 Number of Distinct Observations       8
Number of Missing Observations       0

5% Lilliefors Critical Value       0.31 Data Not Normal at 5% Significance Level
Data Not Normal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.81 Data Not Normal at 5% Significance Level
Lilliefors Test Statistic       0.31 Lilliefors GOF Test

Normal GOF Test
Shapiro Wilk Test Statistic       0.81 Shapiro Wilk GOF Test

Note: Sample size is small (e.g., <10), if data are collected using ISM approach, you should use
guidance provided in ITRC Tech Reg Guide on ISM (ITRC, 2012) to compute statistics of interest.

For example, you may want to use Chebyshev UCL to estimate EPC (ITRC, 2012).
Chebyshev UCL can be computed using the Nonparametric and All UCL Options of ProUCL 5.0

Gamma GOF Test
A-D Test Statistic       0.33 Anderson-Darling Gamma GOF Test

5% A-D Critical Value       0.72d data appear Gamma Distributed at 5% Significan

   95% Modified-t UCL (Johnson-1978)      71.02

Assuming Normal Distribution
   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL      69.71    95% Adjusted-CLT UCL (Chen-1995)      74.68

Theta hat (MLE)      26.68 Theta star (bias corrected MLE)      39.45
nu hat (MLE)      25.97 nu star (bias corrected)      17.57

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics
k hat (MLE)       1.62 k star (bias corrected MLE)       1.09

K-S Test Statistic       0.22 Kolmogrov-Smirnoff Gamma GOF Test
5% K-S Critical Value       0.29d data appear Gamma Distributed at 5% Significan

Assuming Gamma Distribution
roximate Gamma UCL (use when n>=50)      83.81% Adjusted Gamma UCL (use when n<50)    100.3

Adjusted Level of Significance      0.019 Adjusted Chi Square Value       7.58

MLE Mean (bias corrected)      43.31 MLE Sd (bias corrected)      41.34
Approximate Chi Square Value (0.05)       9.07

Lognormal Statistics
Minimum of Logged Data       2.22 Mean of logged Data       3.43

5% Lilliefors Critical Value       0.31Data appear Lognormal at 5% Significance Level
Data appear Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.81Data appear Lognormal at 5% Significance Level
Lilliefors Test Statistic       0.17 Lilliefors Lognormal GOF Test

Lognormal GOF Test
Shapiro Wilk Test Statistic       0.94 Shapiro Wilk Lognormal GOF Test

   95% Chebyshev (MVUE) UCL    103.4  97.5% Chebyshev (MVUE) UCL    129.5
   99% Chebyshev (MVUE) UCL    180.8

Assuming Lognormal Distribution
   95% H-UCL    132.7    90% Chebyshev (MVUE) UCL      84.63

Maximum of Logged Data       4.83 SD of logged Data       0.89

   95% Hall's Bootstrap UCL    220    95% Percentile Bootstrap UCL      66.66
   95% BCA Bootstrap UCL      75.34

   95% CLT UCL      66.23    95% Jackknife UCL      69.71
   95% Standard Bootstrap UCL      65.65    95% Bootstrap-t UCL    113.1

Nonparametric Distribution Free UCL Statistics
Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

Manganese

General Statistics

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
mmendations are based upon the results of the simulation studies summarized in Singh, Singh, and 

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.
For additional insight the user may want to consult a statistician.

Suggested UCL to Use
95% Adjusted Gamma UCL    100.3

   90% Chebyshev(Mean, Sd) UCL      85.1    95% Chebyshev(Mean, Sd) UCL    104
 97.5% Chebyshev(Mean, Sd) UCL    130.3    99% Chebyshev(Mean, Sd) UCL    181.9

Total Number of Observations       8 Number of Distinct Observations       8
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SD    155 Std. Error of Mean      54.8
Coefficient of Variation       0.76 Skewness       2.16

Minimum      74.1 Mean    201.5
Maximum    561 Median    170.5

Number of Missing Observations       0

5% Lilliefors Critical Value       0.31 Data appear Normal at 5% Significance Level
Data appear Approximate Normal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.81 Data Not Normal at 5% Significance Level
Lilliefors Test Statistic       0.31 Lilliefors GOF Test

Normal GOF Test
Shapiro Wilk Test Statistic       0.73 Shapiro Wilk GOF Test

Note: Sample size is small (e.g., <10), if data are collected using ISM approach, you should use
guidance provided in ITRC Tech Reg Guide on ISM (ITRC, 2012) to compute statistics of interest.

For example, you may want to use Chebyshev UCL to estimate EPC (ITRC, 2012).
Chebyshev UCL can be computed using the Nonparametric and All UCL Options of ProUCL 5.0

Gamma GOF Test
A-D Test Statistic       0.49 Anderson-Darling Gamma GOF Test

5% A-D Critical Value       0.72d data appear Gamma Distributed at 5% Significan

   95% Modified-t UCL (Johnson-1978)    312.3

Assuming Normal Distribution
   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL    305.3    95% Adjusted-CLT UCL (Chen-1995)    336.4

Theta hat (MLE)      74.23 Theta star (bias corrected MLE)    113.2
nu hat (MLE)      43.42 nu star (bias corrected)      28.47

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics
k hat (MLE)       2.71 k star (bias corrected MLE)       1.78

K-S Test Statistic       0.24 Kolmogrov-Smirnoff Gamma GOF Test
5% K-S Critical Value       0.29d data appear Gamma Distributed at 5% Significan

Assuming Gamma Distribution
oximate Gamma UCL (use when n>=50))    331.6% Adjusted Gamma UCL (use when n<50)    379

Adjusted Level of Significance      0.019 Adjusted Chi Square Value      15.14

MLE Mean (bias corrected)    201.5 MLE Sd (bias corrected)    151
Approximate Chi Square Value (0.05)      17.3

Lognormal Statistics
Minimum of Logged Data       4.30 Mean of logged Data       5.11

5% Lilliefors Critical Value       0.31Data appear Lognormal at 5% Significance Level
Data appear Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.81Data appear Lognormal at 5% Significance Level
Lilliefors Test Statistic       0.20 Lilliefors Lognormal GOF Test

Lognormal GOF Test
Shapiro Wilk Test Statistic       0.92 Shapiro Wilk Lognormal GOF Test

   95% Chebyshev (MVUE) UCL    393.9  97.5% Chebyshev (MVUE) UCL    479
   99% Chebyshev (MVUE) UCL    646.2

Assuming Lognormal Distribution
   95% H-UCL    380.6    90% Chebyshev (MVUE) UCL    332.6

Maximum of Logged Data       6.33 SD of logged Data       0.63

   95% Hall's Bootstrap UCL    730.9    95% Percentile Bootstrap UCL    290.3
   95% BCA Bootstrap UCL    342

   95% CLT UCL    291.6    95% Jackknife UCL    305.3
   95% Standard Bootstrap UCL    289.3    95% Bootstrap-t UCL    430

Nonparametric Distribution Free UCL Statistics
Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

Nickel

General Statistics

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
mmendations are based upon the results of the simulation studies summarized in Singh, Singh, and 

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.
For additional insight the user may want to consult a statistician.

Suggested UCL to Use
95% Student's-t UCL    305.3

   90% Chebyshev(Mean, Sd) UCL    365.9    95% Chebyshev(Mean, Sd) UCL    440.3
 97.5% Chebyshev(Mean, Sd) UCL    543.7    99% Chebyshev(Mean, Sd) UCL    746.7

Minimum       2.78 Mean       9.72

Total Number of Observations       8 Number of Distinct Observations       8
Number of Missing Observations       0
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SD      11.58 Std. Error of Mean       4.09
Coefficient of Variation       1.19 Skewness       2.21

Maximum      36.4 Median       4.72

5% Lilliefors Critical Value       0.31 Data Not Normal at 5% Significance Level
Data Not Normal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.81 Data Not Normal at 5% Significance Level
Lilliefors Test Statistic       0.34 Lilliefors GOF Test

Normal GOF Test
Shapiro Wilk Test Statistic       0.66 Shapiro Wilk GOF Test

Note: Sample size is small (e.g., <10), if data are collected using ISM approach, you should use
guidance provided in ITRC Tech Reg Guide on ISM (ITRC, 2012) to compute statistics of interest.

For example, you may want to use Chebyshev UCL to estimate EPC (ITRC, 2012).
Chebyshev UCL can be computed using the Nonparametric and All UCL Options of ProUCL 5.0

Gamma GOF Test
A-D Test Statistic       0.75 Anderson-Darling Gamma GOF Test

5% A-D Critical Value       0.73ata Not Gamma Distributed at 5% Significance Lev

   95% Modified-t UCL (Johnson-1978)      18.01

Assuming Normal Distribution
   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL      17.48    95% Adjusted-CLT UCL (Chen-1995)      19.88

Theta hat (MLE)       7.48 Theta star (bias corrected MLE)      10.85
nu hat (MLE)      20.8 nu star (bias corrected)      14.33

Detected data follow Appr. Gamma Distribution at 5% Significance Level

Gamma Statistics
k hat (MLE)       1.3 k star (bias corrected MLE)       0.89

K-S Test Statistic       0.27 Kolmogrov-Smirnoff Gamma GOF Test
5% K-S Critical Value       0.3d data appear Gamma Distributed at 5% Significan

Assuming Gamma Distribution
roximate Gamma UCL (use when n>=50)      20.49% Adjusted Gamma UCL (use when n<50)      25.15

Adjusted Level of Significance      0.019 Adjusted Chi Square Value       5.54

MLE Mean (bias corrected)       9.72 MLE Sd (bias corrected)      10.27
Approximate Chi Square Value (0.05)       6.79

Lognormal Statistics
Minimum of Logged Data       1.02 Mean of logged Data       1.84

5% Lilliefors Critical Value       0.31Data appear Lognormal at 5% Significance Level
Data appear Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.81Data appear Lognormal at 5% Significance Level
Lilliefors Test Statistic       0.21 Lilliefors Lognormal GOF Test

Lognormal GOF Test
Shapiro Wilk Test Statistic       0.86 Shapiro Wilk Lognormal GOF Test

   95% Chebyshev (MVUE) UCL      21.57  97.5% Chebyshev (MVUE) UCL      27.05
   99% Chebyshev (MVUE) UCL      37.82

Assuming Lognormal Distribution
   95% H-UCL      28.28    90% Chebyshev (MVUE) UCL      17.63

Maximum of Logged Data       3.59 SD of logged Data       0.90

   95% Hall's Bootstrap UCL      47.11    95% Percentile Bootstrap UCL      16.73
   95% BCA Bootstrap UCL      20.59

   95% CLT UCL      16.45    95% Jackknife UCL      17.48
   95% Standard Bootstrap UCL      16.18    95% Bootstrap-t UCL      53.98

Nonparametric Distribution Free UCL Statistics
Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

Zinc

General Statistics

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
mmendations are based upon the results of the simulation studies summarized in Singh, Singh, and 

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.
For additional insight the user may want to consult a statistician.

Suggested UCL to Use
95% Adjusted Gamma UCL      25.15

   90% Chebyshev(Mean, Sd) UCL      22    95% Chebyshev(Mean, Sd) UCL      27.56
 97.5% Chebyshev(Mean, Sd) UCL      35.28    99% Chebyshev(Mean, Sd) UCL      50.45

SD      22.62 Std. Error of Mean       7.99

Minimum      15.3 Mean      42.33
Maximum      78.5 Median      37.1

Total Number of Observations       8 Number of Distinct Observations       8
Number of Missing Observations       0
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Coefficient of Variation       0.53 Skewness       0.72

5% Lilliefors Critical Value       0.31 Data appear Normal at 5% Significance Level
Data appear Normal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.81 Data appear Normal at 5% Significance Level
Lilliefors Test Statistic       0.21 Lilliefors GOF Test

Normal GOF Test
Shapiro Wilk Test Statistic       0.90 Shapiro Wilk GOF Test

Note: Sample size is small (e.g., <10), if data are collected using ISM approach, you should use
guidance provided in ITRC Tech Reg Guide on ISM (ITRC, 2012) to compute statistics of interest.

For example, you may want to use Chebyshev UCL to estimate EPC (ITRC, 2012).
Chebyshev UCL can be computed using the Nonparametric and All UCL Options of ProUCL 5.0

Gamma GOF Test
A-D Test Statistic       0.27 Anderson-Darling Gamma GOF Test

5% A-D Critical Value       0.71d data appear Gamma Distributed at 5% Significan

   95% Modified-t UCL (Johnson-1978)      57.82

Assuming Normal Distribution
   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL      57.48    95% Adjusted-CLT UCL (Chen-1995)      57.68

Theta hat (MLE)      10.64 Theta star (bias corrected MLE)      16.47
nu hat (MLE)      63.67 nu star (bias corrected)      41.13

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics
k hat (MLE)       3.97 k star (bias corrected MLE)       2.57

K-S Test Statistic       0.16 Kolmogrov-Smirnoff Gamma GOF Test
5% K-S Critical Value       0.29d data appear Gamma Distributed at 5% Significan

Assuming Gamma Distribution
oximate Gamma UCL (use when n>=50))      63.46% Adjusted Gamma UCL (use when n<50)      70.66

Adjusted Level of Significance      0.019 Adjusted Chi Square Value      24.63

MLE Mean (bias corrected)      42.33 MLE Sd (bias corrected)      26.4
Approximate Chi Square Value (0.05)      27.43

Lognormal Statistics
Minimum of Logged Data       2.72 Mean of logged Data       3.61

5% Lilliefors Critical Value       0.31Data appear Lognormal at 5% Significance Level
Data appear Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.81Data appear Lognormal at 5% Significance Level
Lilliefors Test Statistic       0.16 Lilliefors Lognormal GOF Test

Lognormal GOF Test
Shapiro Wilk Test Statistic       0.95 Shapiro Wilk Lognormal GOF Test

   95% Chebyshev (MVUE) UCL      79.6  97.5% Chebyshev (MVUE) UCL      95.65
   99% Chebyshev (MVUE) UCL    127.2

Assuming Lognormal Distribution
   95% H-UCL      73.06    90% Chebyshev (MVUE) UCL      68.03

Maximum of Logged Data       4.36 SD of logged Data       0.56

   95% Hall's Bootstrap UCL      87.95    95% Percentile Bootstrap UCL      55.35
   95% BCA Bootstrap UCL      56.64

   95% CLT UCL      55.48    95% Jackknife UCL      57.48
   95% Standard Bootstrap UCL      54.42    95% Bootstrap-t UCL      68.14

Nonparametric Distribution Free UCL Statistics
Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
mmendations are based upon the results of the simulation studies summarized in Singh, Singh, and 

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.
For additional insight the user may want to consult a statistician.

Suggested UCL to Use
95% Student's-t UCL      57.48

   90% Chebyshev(Mean, Sd) UCL      66.32    95% Chebyshev(Mean, Sd) UCL      77.19
 97.5% Chebyshev(Mean, Sd) UCL      92.28    99% Chebyshev(Mean, Sd) UCL    121.9
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UCL Statistics for Data Sets with Non-Detects

User Selected Options
e/Time of Computation   2/3/2015 5:21:40 PM

General Statistics
Total Number of Observations      10 Number of Distinct Observations      10

 f Bootstrap Operations   2000

Barium

From File   16-004(d)_0-10.xls
Full Precision   OFF

Confidence Coefficient   95%

Coefficient of Variation       0.44 Skewness       0.89

Maximum      77.2 Median      33.45
SD      18.33 Std. Error of Mean       5.79

Number of Missing Observations       0
Minimum      19.8 Mean      41

Data appear Normal at 5% Significance Level

Assuming Normal Distribution
   95% Normal UCL    95% UCLs (Adjusted for Skewness)

Lilliefors Test Statistic       0.24 Lilliefors GOF Test
5% Lilliefors Critical Value       0.28 Data appear Normal at 5% Significance Level

Normal GOF Test
Shapiro Wilk Test Statistic       0.90 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.84 Data appear Normal at 5% Significance Level

5% A-D Critical Value       0.72d data appear Gamma Distributed at 5% Significan
K-S Test Statistic       0.21 Kolmogrov-Smirnoff Gamma GOF Test

Gamma GOF Test
A-D Test Statistic       0.34 Anderson-Darling Gamma GOF Test

   95% Student's-t UCL      51.62    95% Adjusted-CLT UCL (Chen-1995)      52.28
   95% Modified-t UCL (Johnson-1978)      51.9

Theta hat (MLE)       6.81 Theta star (bias corrected MLE)       9.58
nu hat (MLE)    120.4 nu star (bias corrected)      85.58

Gamma Statistics
k hat (MLE)       6.01 k star (bias corrected MLE)       4.27

5% K-S Critical Value       0.26d data appear Gamma Distributed at 5% Significan
Detected data appear Gamma Distributed at 5% Significance Level

Assuming Gamma Distribution
oximate Gamma UCL (use when n>=50))      53.77% Adjusted Gamma UCL (use when n<50)      56.43

Adjusted Level of Significance      0.026 Adjusted Chi Square Value      62.18

MLE Mean (bias corrected)      41 MLE Sd (bias corrected)      19.82
Approximate Chi Square Value (0.05)      65.26

Lognormal Statistics
Minimum of Logged Data       2.98 Mean of logged Data       3.62

5% Lilliefors Critical Value       0.28Data appear Lognormal at 5% Significance Level
Data appear Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.84Data appear Lognormal at 5% Significance Level
Lilliefors Test Statistic       0.18 Lilliefors Lognormal GOF Test

Lognormal GOF Test
Shapiro Wilk Test Statistic       0.95 Shapiro Wilk Lognormal GOF Test

   95% Chebyshev (MVUE) UCL      65.61  97.5% Chebyshev (MVUE) UCL      76.29
   99% Chebyshev (MVUE) UCL      97.28

Assuming Lognormal Distribution
   95% H-UCL      56.14    90% Chebyshev (MVUE) UCL      57.91

Maximum of Logged Data       4.34 SD of logged Data       0.43

   95% Hall's Bootstrap UCL      51.67    95% Percentile Bootstrap UCL      50.66
   95% BCA Bootstrap UCL      51.6

   95% CLT UCL      50.53    95% Jackknife UCL      51.62
   95% Standard Bootstrap UCL      49.83    95% Bootstrap-t UCL      54.29

Nonparametric Distribution Free UCL Statistics
Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
mmendations are based upon the results of the simulation studies summarized in Singh, Singh, and 

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

Suggested UCL to Use
95% Student's-t UCL      51.62

   90% Chebyshev(Mean, Sd) UCL      58.39    95% Chebyshev(Mean, Sd) UCL      66.26
 97.5% Chebyshev(Mean, Sd) UCL      77.19    99% Chebyshev(Mean, Sd) UCL      98.66
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A B C D E F G H I J K L
For additional insight the user may want to consult a statistician.

Minimum    659 Mean   1441
Maximum   3400 Median   1270

Total Number of Observations      10 Number of Distinct Observations      10
Number of Missing Observations       0

Calcium

General Statistics

5% Lilliefors Critical Value       0.28 Data appear Normal at 5% Significance Level
Data appear Approximate Normal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.84 Data Not Normal at 5% Significance Level
Lilliefors Test Statistic       0.21 Lilliefors GOF Test

Normal GOF Test
Shapiro Wilk Test Statistic       0.84 Shapiro Wilk GOF Test

SD    840.4 Std. Error of Mean    265.8
Coefficient of Variation       0.58 Skewness       1.60

Gamma GOF Test
A-D Test Statistic       0.33 Anderson-Darling Gamma GOF Test

5% A-D Critical Value       0.72d data appear Gamma Distributed at 5% Significan

   95% Modified-t UCL (Johnson-1978)   1951

Assuming Normal Distribution
   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL   1928    95% Adjusted-CLT UCL (Chen-1995)   2023

Theta hat (MLE)    354.4 Theta star (bias corrected MLE)    494.7
nu hat (MLE)      81.34 nu star (bias corrected)      58.27

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics
k hat (MLE)       4.06 k star (bias corrected MLE)       2.91

K-S Test Statistic       0.15 Kolmogrov-Smirnoff Gamma GOF Test
5% K-S Critical Value       0.26d data appear Gamma Distributed at 5% Significan

Lognormal GOF Test
Shapiro Wilk Test Statistic       0.95 Shapiro Wilk Lognormal GOF Test

Assuming Gamma Distribution
oximate Gamma UCL (use when n>=50))   2013% Adjusted Gamma UCL (use when n<50)   2137

Adjusted Level of Significance      0.026 Adjusted Chi Square Value      39.3

MLE Mean (bias corrected)   1441 MLE Sd (bias corrected)    844.4
Approximate Chi Square Value (0.05)      41.72

Maximum of Logged Data       8.13 SD of logged Data       0.51

Lognormal Statistics
Minimum of Logged Data       6.49 Mean of logged Data       7.14

5% Lilliefors Critical Value       0.28Data appear Lognormal at 5% Significance Level
Data appear Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.84Data appear Lognormal at 5% Significance Level
Lilliefors Test Statistic       0.14 Lilliefors Lognormal GOF Test

Nonparametric Distribution Free UCL Statistics
Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

   95% Chebyshev (MVUE) UCL   2461  97.5% Chebyshev (MVUE) UCL   2908
   99% Chebyshev (MVUE) UCL   3786

Assuming Lognormal Distribution
   95% H-UCL   2129    90% Chebyshev (MVUE) UCL   2139

   90% Chebyshev(Mean, Sd) UCL   2239    95% Chebyshev(Mean, Sd) UCL   2600
 97.5% Chebyshev(Mean, Sd) UCL   3101    99% Chebyshev(Mean, Sd) UCL   4086

   95% Hall's Bootstrap UCL   4237    95% Percentile Bootstrap UCL   1885
   95% BCA Bootstrap UCL   1968

   95% CLT UCL   1878    95% Jackknife UCL   1928
   95% Standard Bootstrap UCL   1860    95% Bootstrap-t UCL   2374

Chromium

General Statistics
Total Number of Observations      10 Number of Distinct Observations       9

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
mmendations are based upon the results of the simulation studies summarized in Singh, Singh, and 

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.
For additional insight the user may want to consult a statistician.

Suggested UCL to Use
95% Student's-t UCL   1928

Number of Detects       9 Number of Non-Detects       1
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Variance Detects       6.66 Percent Non-Detects      10%
Mean Detects       3.79 SD Detects       2.58

Minimum Detect       1.54 Minimum Non-Detect       1.53
Maximum Detect      10.1 Maximum Non-Detect       1.53

Number of Distinct Detects       8 Number of Distinct Non-Detects       1

Normal GOF Test on Detects Only
Shapiro Wilk Test Statistic       0.75 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.82Detected Data Not Normal at 5% Significance Leve

Mean of Logged Detects       1.17 SD of Logged Detects       0.57

Median Detects       2.81 CV Detects       0.68
Skewness Detects       2.10 Kurtosis Detects       5.25

SD       2.40    95% KM (BCA) UCL       5.04
95% KM (t) UCL       5.05 95% KM (Percentile Bootstrap) UCL       4.91

Detected Data appear Approximate Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs
Mean       3.57 Standard Error of Mean       0.80

Lilliefors Test Statistic       0.29 Lilliefors GOF Test
5% Lilliefors Critical Value       0.29etected Data appear Normal at 5% Significance Le

Gamma GOF Tests on Detected Observations Only
A-D Test Statistic       0.47 Anderson-Darling GOF Test

5% A-D Critical Value       0.72d data appear Gamma Distributed at 5% Significan

97.5% KM Chebyshev UCL       8.61 99% KM Chebyshev UCL      11.6

   95% KM (z) UCL       4.89    95% KM Bootstrap t UCL       6.34
90% KM Chebyshev UCL       5.99 95% KM Chebyshev UCL       7.09

Theta hat (MLE)       1.14 Theta star (bias corrected MLE)       1.65
nu hat (MLE)      59.95 nu star (bias corrected)      41.3

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only
k hat (MLE)       3.33 k star (bias corrected MLE)       2.29

K-S Test Statistic       0.20 Kolmogrov-Smirnoff GOF
5% K-S Critical Value       0.28d data appear Gamma Distributed at 5% Significan

Approximate Chi Square Value (44.03, α)      29.81 Adjusted Chi Square Value (44.03, β)      27.79
 Approximate KM-UCL (use when n>=50)       5.27mma Adjusted KM-UCL (use when n<50)       5.65

Gamma Kaplan-Meier (KM) Statistics
k hat (KM)       2.20 nu hat (KM)      44.03

MLE Mean (bias corrected)       3.79 MLE Sd (bias corrected)       2.50

Maximum      10.1 Median       2.81
SD       2.71 CV       0.79

ma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM e
Minimum      0.01 Mean       3.41

Gamma ROS Statistics using Imputed  Non-Detects
GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1
For such situations, GROS method tends to yield inflated values of UCLs and BTVs

Adjusted Level of Significance (β)      0.026
Approximate Chi Square Value (14.27, α)       6.75 Adjusted Chi Square Value (14.27, β)       5.88

nu hat (MLE)      18.48 nu star (bias corrected)      14.27
MLE Mean (bias corrected)       3.41 MLE Sd (bias corrected)       4.04

k hat (MLE)       0.92 k star (bias corrected MLE)       0.71
Theta hat (MLE)       3.70 Theta star (bias corrected MLE)       4.79

Lilliefors Test Statistic       0.18 Lilliefors GOF Test
5% Lilliefors Critical Value       0.29ected Data appear Lognormal at 5% Significance L

Lognormal GOF Test on Detected Observations Only
Shapiro Wilk Test Statistic       0.92 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.82ected Data appear Lognormal at 5% Significance L

mma Approximate UCL (use when n>=50)       7.22% Gamma Adjusted UCL (use when n<50)       8.29

   95% BCA Bootstrap UCL       5.29    95% Bootstrap t UCL       5.96
   95% H-UCL (Log ROS)       6.40

SD in Original Scale       2.60 SD in Log Scale       0.69
% t UCL (assumes normality of ROS data)       5.01    95% Percentile Bootstrap UCL       4.89

Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects
Mean in Original Scale       3.5 Mean in Log Scale       1.04

DL/2 Statistics
DL/2 Normal DL/2 Log-Transformed
Mean in Original Scale       3.49 Mean in Log Scale       1.03

KM SD (logged)       0.55    95% Critical H Value (KM-Log)       2.30
KM Standard Error of Mean (logged)       0.18

CLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distribute
KM Mean (logged)       1.10    95% H-UCL (KM -Log)       5.39

DL/2 is not a recommended method, provided for comparisons and historical reasons

SD in Original Scale       2.61 SD in Log Scale       0.70
   95% t UCL (Assumes normality)       5.01    95% H-Stat UCL       6.54
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tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
Recommendations are based upon data size, data distribution, and skewness.

mmendations are based upon the results of the simulation studies summarized in Singh, Maichle, and 
ations results will not cover all Real World data sets; for additional insight the user may want to cons

Suggested UCL to Use
95% KM (t) UCL       5.05 95% KM (Percentile Bootstrap) UCL       4.91

Nonparametric Distribution Free UCL Statistics
Detected Data appear Approximate Normal Distributed at 5% Significance Level

Minimum       0.72 Mean       0.99
Maximum       1.74 Median       0.89

Total Number of Observations      10 Number of Distinct Observations      10
Number of Missing Observations       0

Cobalt

General Statistics

5% Lilliefors Critical Value       0.28 Data appear Normal at 5% Significance Level
Data appear Approximate Normal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.84 Data Not Normal at 5% Significance Level
Lilliefors Test Statistic       0.21 Lilliefors GOF Test

Normal GOF Test
Shapiro Wilk Test Statistic       0.80 Shapiro Wilk GOF Test

SD       0.30 Std. Error of Mean      0.097
Coefficient of Variation       0.31 Skewness       1.80

Gamma GOF Test
A-D Test Statistic       0.56 Anderson-Darling Gamma GOF Test

5% A-D Critical Value       0.72d data appear Gamma Distributed at 5% Significan

   95% Modified-t UCL (Johnson-1978)       1.18

Assuming Normal Distribution
   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL       1.17    95% Adjusted-CLT UCL (Chen-1995)       1.21

Theta hat (MLE)      0.070 Theta star (bias corrected MLE)       0.1
nu hat (MLE)    282.2 nu star (bias corrected)    198.9

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics
k hat (MLE)      14.11 k star (bias corrected MLE)       9.94

K-S Test Statistic       0.17 Kolmogrov-Smirnoff Gamma GOF Test
5% K-S Critical Value       0.26d data appear Gamma Distributed at 5% Significan

Assuming Gamma Distribution
oximate Gamma UCL (use when n>=50))       1.18% Adjusted Gamma UCL (use when n<50)       1.22

Adjusted Level of Significance      0.026 Adjusted Chi Square Value    162.2

MLE Mean (bias corrected)       0.99 MLE Sd (bias corrected)       0.31
Approximate Chi Square Value (0.05)    167.3

Lognormal Statistics
Minimum of Logged Data     -0.326 Mean of logged Data    -0.039

5% Lilliefors Critical Value       0.28Data appear Lognormal at 5% Significance Level
Data appear Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.84Data appear Lognormal at 5% Significance Level
Lilliefors Test Statistic       0.15 Lilliefors Lognormal GOF Test

Lognormal GOF Test
Shapiro Wilk Test Statistic       0.88 Shapiro Wilk Lognormal GOF Test

   95% Chebyshev (MVUE) UCL       1.36  97.5% Chebyshev (MVUE) UCL       1.52
   99% Chebyshev (MVUE) UCL       1.84

Assuming Lognormal Distribution
   95% H-UCL       1.18    90% Chebyshev (MVUE) UCL       1.24

Maximum of Logged Data       0.55 SD of logged Data       0.27

   95% Hall's Bootstrap UCL       1.94    95% Percentile Bootstrap UCL       1.15
   95% BCA Bootstrap UCL       1.23

   95% CLT UCL       1.15    95% Jackknife UCL       1.17
   95% Standard Bootstrap UCL       1.14    95% Bootstrap-t UCL       1.37

Nonparametric Distribution Free UCL Statistics
Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

Suggested UCL to Use
95% Student's-t UCL       1.17

   90% Chebyshev(Mean, Sd) UCL       1.29    95% Chebyshev(Mean, Sd) UCL       1.42
 97.5% Chebyshev(Mean, Sd) UCL       1.60    99% Chebyshev(Mean, Sd) UCL       1.97
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tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
mmendations are based upon the results of the simulation studies summarized in Singh, Singh, and 

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.
For additional insight the user may want to consult a statistician.

Minimum       2.5 Mean       3.58
Maximum       6.7 Median       3.38

Total Number of Observations      10 Number of Distinct Observations       9
Number of Missing Observations       0

Copper

General Statistics

5% Lilliefors Critical Value       0.28 Data appear Normal at 5% Significance Level
Data appear Approximate Normal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.84 Data Not Normal at 5% Significance Level
Lilliefors Test Statistic       0.22 Lilliefors GOF Test

Normal GOF Test
Shapiro Wilk Test Statistic       0.80 Shapiro Wilk GOF Test

SD       1.26 Std. Error of Mean       0.4
Coefficient of Variation       0.35 Skewness       1.83

Gamma GOF Test
A-D Test Statistic       0.50 Anderson-Darling Gamma GOF Test

5% A-D Critical Value       0.72d data appear Gamma Distributed at 5% Significan

   95% Modified-t UCL (Johnson-1978)       4.36

Assuming Normal Distribution
   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL       4.32    95% Adjusted-CLT UCL (Chen-1995)       4.49

Theta hat (MLE)       0.32 Theta star (bias corrected MLE)       0.46
nu hat (MLE)    220.9 nu star (bias corrected)    155.9

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics
k hat (MLE)      11.04 k star (bias corrected MLE)       7.79

K-S Test Statistic       0.19 Kolmogrov-Smirnoff Gamma GOF Test
5% K-S Critical Value       0.26d data appear Gamma Distributed at 5% Significan

Assuming Gamma Distribution
oximate Gamma UCL (use when n>=50))       4.36% Adjusted Gamma UCL (use when n<50)       4.52

Adjusted Level of Significance      0.026 Adjusted Chi Square Value    123.7

MLE Mean (bias corrected)       3.58 MLE Sd (bias corrected)       1.28
Approximate Chi Square Value (0.05)    128.1

Lognormal Statistics
Minimum of Logged Data       0.91 Mean of logged Data       1.23

5% Lilliefors Critical Value       0.28Data appear Lognormal at 5% Significance Level
Data appear Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.84Data appear Lognormal at 5% Significance Level
Lilliefors Test Statistic       0.17 Lilliefors Lognormal GOF Test

Lognormal GOF Test
Shapiro Wilk Test Statistic       0.89 Shapiro Wilk Lognormal GOF Test

   95% Chebyshev (MVUE) UCL       5.09  97.5% Chebyshev (MVUE) UCL       5.74
   99% Chebyshev (MVUE) UCL       7.03

Assuming Lognormal Distribution
   95% H-UCL       4.39    90% Chebyshev (MVUE) UCL       4.61

Maximum of Logged Data       1.90 SD of logged Data       0.30

   95% Hall's Bootstrap UCL       7.21    95% Percentile Bootstrap UCL       4.23
   95% BCA Bootstrap UCL       4.46

   95% CLT UCL       4.24    95% Jackknife UCL       4.32
   95% Standard Bootstrap UCL       4.20    95% Bootstrap-t UCL       4.88

Nonparametric Distribution Free UCL Statistics
Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
mmendations are based upon the results of the simulation studies summarized in Singh, Singh, and 

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.
For additional insight the user may want to consult a statistician.

Suggested UCL to Use
95% Student's-t UCL       4.32

   90% Chebyshev(Mean, Sd) UCL       4.78    95% Chebyshev(Mean, Sd) UCL       5.33
 97.5% Chebyshev(Mean, Sd) UCL       6.08    99% Chebyshev(Mean, Sd) UCL       7.57

Fluoride
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Minimum       1.19 Mean       1.67
Maximum       3.36 Median       1.29

Total Number of Observations      10 Number of Distinct Observations       9
Number of Missing Observations       0

General Statistics

5% Lilliefors Critical Value       0.28 Data Not Normal at 5% Significance Level
Data Not Normal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.84 Data Not Normal at 5% Significance Level
Lilliefors Test Statistic       0.33 Lilliefors GOF Test

Normal GOF Test
Shapiro Wilk Test Statistic       0.68 Shapiro Wilk GOF Test

SD       0.76 Std. Error of Mean       0.24
Coefficient of Variation       0.45 Skewness       1.73

Gamma GOF Test
A-D Test Statistic       1.35 Anderson-Darling Gamma GOF Test

5% A-D Critical Value       0.72ata Not Gamma Distributed at 5% Significance Lev

   95% Modified-t UCL (Johnson-1978)       2.14

Assuming Normal Distribution
   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL       2.12    95% Adjusted-CLT UCL (Chen-1995)       2.21

Theta hat (MLE)       0.23 Theta star (bias corrected MLE)       0.33
nu hat (MLE)    142.6 nu star (bias corrected)    101.1

Data Not Gamma Distributed at 5% Significance Level

Gamma Statistics
k hat (MLE)       7.12 k star (bias corrected MLE)       5.05

K-S Test Statistic       0.32 Kolmogrov-Smirnoff Gamma GOF Test
5% K-S Critical Value       0.26ata Not Gamma Distributed at 5% Significance Lev

Assuming Gamma Distribution
oximate Gamma UCL (use when n>=50))       2.15% Adjusted Gamma UCL (use when n<50)       2.24

Adjusted Level of Significance      0.026 Adjusted Chi Square Value      75.53

MLE Mean (bias corrected)       1.67 MLE Sd (bias corrected)       0.74
Approximate Chi Square Value (0.05)      78.93

Lognormal Statistics
Minimum of Logged Data       0.17 Mean of logged Data       0.44

5% Lilliefors Critical Value       0.28 Data Not Lognormal at 5% Significance Level
Data Not Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.84 Data Not Lognormal at 5% Significance Level
Lilliefors Test Statistic       0.30 Lilliefors Lognormal GOF Test

Lognormal GOF Test
Shapiro Wilk Test Statistic       0.73 Shapiro Wilk Lognormal GOF Test

   95% Chebyshev (MVUE) UCL       2.52  97.5% Chebyshev (MVUE) UCL       2.90
   99% Chebyshev (MVUE) UCL       3.63

Assuming Lognormal Distribution
   95% H-UCL       2.16    90% Chebyshev (MVUE) UCL       2.25

Maximum of Logged Data       1.21 SD of logged Data       0.37

   95% Hall's Bootstrap UCL       3.75    95% Percentile Bootstrap UCL       2.09
   95% BCA Bootstrap UCL       2.23

   95% CLT UCL       2.07    95% Jackknife UCL       2.12
   95% Standard Bootstrap UCL       2.05    95% Bootstrap-t UCL       3.29

Nonparametric Distribution Free UCL Statistics
Data do not follow a Discernible Distribution (0.05)

Nonparametric Distribution Free UCLs

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
mmendations are based upon the results of the simulation studies summarized in Singh, Singh, and 

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.
For additional insight the user may want to consult a statistician.

Suggested UCL to Use
95% Student's-t UCL       2.12 or 95% Modified-t UCL       2.14

   90% Chebyshev(Mean, Sd) UCL       2.40    95% Chebyshev(Mean, Sd) UCL       2.72
 97.5% Chebyshev(Mean, Sd) UCL       3.18    99% Chebyshev(Mean, Sd) UCL       4.07

Minimum Detect      0.035 Minimum Non-Detect      0.012
Maximum Detect       0.26 Maximum Non-Detect      0.014

Number of Detects       6 Number of Non-Detects       4
Number of Distinct Detects       6 Number of Distinct Non-Detects       4

Mercury

General Statistics
Total Number of Observations      10 Number of Distinct Observations      10

Variance Detects     0.007 Percent Non-Detects      40%
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Mean of Logged Detects     -2.448 SD of Logged Detects       0.68

Median Detects      0.074 CV Detects       0.79
Skewness Detects       1.88 Kurtosis Detects       3.76

Mean Detects       0.10 SD Detects      0.084

Detected Data appear Approximate Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs
Mean      0.069 Standard Error of Mean      0.026

Lilliefors Test Statistic       0.30 Lilliefors GOF Test
5% Lilliefors Critical Value       0.36etected Data appear Normal at 5% Significance Le

Normal GOF Test on Detects Only
Shapiro Wilk Test Statistic       0.78 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.78Detected Data Not Normal at 5% Significance Leve

97.5% KM Chebyshev UCL       0.23 99% KM Chebyshev UCL       0.32

   95% KM (z) UCL       0.11    95% KM Bootstrap t UCL       0.14
90% KM Chebyshev UCL       0.14 95% KM Chebyshev UCL       0.18

SD      0.075    95% KM (BCA) UCL       0.11
95% KM (t) UCL       0.11 95% KM (Percentile Bootstrap) UCL       0.11

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only
k hat (MLE)       2.52 k star (bias corrected MLE)       1.37

K-S Test Statistic       0.27 Kolmogrov-Smirnoff GOF
5% K-S Critical Value       0.33d data appear Gamma Distributed at 5% Significan

Gamma GOF Tests on Detected Observations Only
A-D Test Statistic       0.40 Anderson-Darling GOF Test

5% A-D Critical Value       0.70d data appear Gamma Distributed at 5% Significan

Gamma Kaplan-Meier (KM) Statistics
k hat (KM)       0.83 nu hat (KM)      16.72

MLE Mean (bias corrected)       0.10 MLE Sd (bias corrected)      0.091

Theta hat (MLE)      0.042 Theta star (bias corrected MLE)      0.077
nu hat (MLE)      30.32 nu star (bias corrected)      16.49

ma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM e
Minimum      0.01 Mean      0.068

Gamma ROS Statistics using Imputed  Non-Detects
GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1
For such situations, GROS method tends to yield inflated values of UCLs and BTVs

Approximate Chi Square Value (16.72, α)       8.47 Adjusted Chi Square Value (16.72, β)       7.47
 Approximate KM-UCL (use when n>=50)       0.13mma Adjusted KM-UCL (use when n<50)       0.15

nu hat (MLE)      18.68 nu star (bias corrected)      14.41
MLE Mean (bias corrected)      0.068 MLE Sd (bias corrected)      0.080

k hat (MLE)       0.93 k star (bias corrected MLE)       0.72
Theta hat (MLE)      0.072 Theta star (bias corrected MLE)      0.094

Maximum       0.26 Median      0.049
SD      0.080 CV       1.18

Lognormal GOF Test on Detected Observations Only
Shapiro Wilk Test Statistic       0.94 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.78ected Data appear Lognormal at 5% Significance L

mma Approximate UCL (use when n>=50)       0.14% Gamma Adjusted UCL (use when n<50)       0.16

Adjusted Level of Significance (β)      0.026
Approximate Chi Square Value (14.41, α)       6.85 Adjusted Chi Square Value (14.41, β)       5.96

SD in Original Scale      0.079 SD in Log Scale       1.07
% t UCL (assumes normality of ROS data)       0.11    95% Percentile Bootstrap UCL       0.11

Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects
Mean in Original Scale      0.069 Mean in Log Scale     -3.184

Lilliefors Test Statistic       0.23 Lilliefors GOF Test
5% Lilliefors Critical Value       0.36ected Data appear Lognormal at 5% Significance L

KM SD (logged)       1.06    95% Critical H Value (KM-Log)       3.24
KM Standard Error of Mean (logged)       0.37

CLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distribute
KM Mean (logged)     -3.225    95% H-UCL (KM -Log)       0.22

   95% BCA Bootstrap UCL       0.12    95% Bootstrap t UCL       0.16
   95% H-UCL (Log ROS)       0.23

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics
Detected Data appear Approximate Normal Distributed at 5% Significance Level

SD in Original Scale      0.081 SD in Log Scale       1.43
   95% t UCL (Assumes normality)       0.11    95% H-Stat UCL       0.58

DL/2 Statistics
DL/2 Normal DL/2 Log-Transformed
Mean in Original Scale      0.066 Mean in Log Scale     -3.483
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Uranium-235/236

General Statistics
Total Number of Observations      10 Number of Distinct Observations      10

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
Recommendations are based upon data size, data distribution, and skewness.

mmendations are based upon the results of the simulation studies summarized in Singh, Maichle, and 
ations results will not cover all Real World data sets; for additional insight the user may want to cons

Suggested UCL to Use
95% KM (t) UCL       0.11 95% KM (Percentile Bootstrap) UCL       0.11

Variance Detects 1.5030E Percent Non-Detects      30%
Mean Detects      0.078 SD Detects      0.012

Minimum Detect      0.060 Minimum Non-Detect      0.046
Maximum Detect      0.092 Maximum Non-Detect      0.061

Number of Detects       7 Number of Non-Detects       3
Number of Distinct Detects       7 Number of Distinct Non-Detects       3

Normal GOF Test on Detects Only
Shapiro Wilk Test Statistic       0.91 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.80etected Data appear Normal at 5% Significance Le

Mean of Logged Detects     -2.557 SD of Logged Detects       0.16

Median Detects      0.079 CV Detects       0.15
Skewness Detects     -0.512 Kurtosis Detects     -1.225

SD      0.017    95% KM (BCA) UCL      0.078
95% KM (t) UCL      0.08 95% KM (Percentile Bootstrap) UCL      0.078

Detected Data appear Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs
Mean      0.069 Standard Error of Mean     0.005

Lilliefors Test Statistic       0.18 Lilliefors GOF Test
5% Lilliefors Critical Value       0.33etected Data appear Normal at 5% Significance Le

Gamma GOF Tests on Detected Observations Only
A-D Test Statistic       0.38 Anderson-Darling GOF Test

5% A-D Critical Value       0.70d data appear Gamma Distributed at 5% Significan

97.5% KM Chebyshev UCL       0.10 99% KM Chebyshev UCL       0.12

   95% KM (z) UCL      0.078    95% KM Bootstrap t UCL      0.078
90% KM Chebyshev UCL      0.086 95% KM Chebyshev UCL      0.095

Theta hat (MLE)     0.001 Theta star (bias corrected MLE)     0.003
nu hat (MLE)    632.9 nu star (bias corrected)    363

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only
k hat (MLE)      45.21 k star (bias corrected MLE)      25.93

K-S Test Statistic       0.20 Kolmogrov-Smirnoff GOF
5% K-S Critical Value       0.31d data appear Gamma Distributed at 5% Significan

pproximate Chi Square Value (324.28, α)    283.6 Adjusted Chi Square Value (324.28, β)    276.9
 Approximate KM-UCL (use when n>=50)      0.079mma Adjusted KM-UCL (use when n<50)      0.081

Gamma Kaplan-Meier (KM) Statistics
k hat (KM)      16.21 nu hat (KM)    324.3

MLE Mean (bias corrected)      0.078 MLE Sd (bias corrected)      0.015

Maximum      0.092 Median      0.070
SD      0.016 CV       0.23

ma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM e
Minimum      0.050 Mean      0.070

Gamma ROS Statistics using Imputed  Non-Detects
GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1
For such situations, GROS method tends to yield inflated values of UCLs and BTVs

Adjusted Level of Significance (β)      0.026
pproximate Chi Square Value (288.17, α)    249.9 Adjusted Chi Square Value (288.17, β)    243.6

nu hat (MLE)    409.8 nu star (bias corrected)    288.2
MLE Mean (bias corrected)      0.070 MLE Sd (bias corrected)      0.018

k hat (MLE)      20.49 k star (bias corrected MLE)      14.41
Theta hat (MLE)     0.003 Theta star (bias corrected MLE)     0.004

Lilliefors Test Statistic       0.21 Lilliefors GOF Test
5% Lilliefors Critical Value       0.33ected Data appear Lognormal at 5% Significance L

Lognormal GOF Test on Detected Observations Only
Shapiro Wilk Test Statistic       0.89 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.80ected Data appear Lognormal at 5% Significance L

mma Approximate UCL (use when n>=50)      0.081% Gamma Adjusted UCL (use when n<50)      0.083

   95% BCA Bootstrap UCL      0.078    95% Bootstrap t UCL      0.080

SD in Original Scale      0.015 SD in Log Scale       0.22
% t UCL (assumes normality of ROS data)      0.08    95% Percentile Bootstrap UCL      0.078

Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects
Mean in Original Scale      0.070 Mean in Log Scale     -2.669



665
666
667
668
669
670
671
672
673
674
675
676
677
678
679
680
681
682
683
684
685
686
687
688
689

A B C D E F G H I J K L
   95% H-UCL (Log ROS)      0.082

DL/2 Statistics
DL/2 Normal DL/2 Log-Transformed
Mean in Original Scale      0.062 Mean in Log Scale     -2.887

KM SD (logged)       0.26    95% Critical H Value (KM-Log)       1.93
KM Standard Error of Mean (logged)      0.091

CLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distribute
KM Mean (logged)     -2.705    95% H-UCL (KM -Log)      0.082

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
Recommendations are based upon data size, data distribution, and skewness.

mmendations are based upon the results of the simulation studies summarized in Singh, Maichle, and 
ations results will not cover all Real World data sets; for additional insight the user may want to cons

Suggested UCL to Use
95% KM (t) UCL      0.08 95% KM (Percentile Bootstrap) UCL      0.078

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics
Detected Data appear Normal Distributed at 5% Significance Level

SD in Original Scale      0.027 SD in Log Scale       0.55
   95% t UCL (Assumes normality)      0.078    95% H-Stat UCL      0.099
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UCL Statistics for Data Sets with Non-Detects

User Selected Options
e/Time of Computation   2/2/2015 2:17:50 PM

 f Bootstrap Operations   2000

Calcium

From File   16-004(e)_0-10.xls
Full Precision   OFF

Confidence Coefficient   95%

Number of Missing Observations       0
Minimum    809 Mean   2329

General Statistics
Total Number of Observations       8 Number of Distinct Observations       8

Coefficient of Variation       0.98 Skewness       2.21

Maximum   7630 Median   1500
SD   2296 Std. Error of Mean    811.6

Normal GOF Test
Shapiro Wilk Test Statistic       0.69 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.81 Data Not Normal at 5% Significance Level

Note: Sample size is small (e.g., <10), if data are collected using ISM approach, you should use
guidance provided in ITRC Tech Reg Guide on ISM (ITRC, 2012) to compute statistics of interest.

For example, you may want to use Chebyshev UCL to estimate EPC (ITRC, 2012).
Chebyshev UCL can be computed using the Nonparametric and All UCL Options of ProUCL 5.0

Data Not Normal at 5% Significance Level

Assuming Normal Distribution
   95% Normal UCL    95% UCLs (Adjusted for Skewness)

Lilliefors Test Statistic       0.33 Lilliefors GOF Test
5% Lilliefors Critical Value       0.31 Data Not Normal at 5% Significance Level

Gamma GOF Test
A-D Test Statistic       0.64 Anderson-Darling Gamma GOF Test

   95% Student's-t UCL   3867    95% Adjusted-CLT UCL (Chen-1995)   4342
   95% Modified-t UCL (Johnson-1978)   3972

5% K-S Critical Value       0.29d data appear Gamma Distributed at 5% Significan
Detected data appear Gamma Distributed at 5% Significance Level

5% A-D Critical Value       0.72d data appear Gamma Distributed at 5% Significan
K-S Test Statistic       0.27 Kolmogrov-Smirnoff Gamma GOF Test

Theta hat (MLE)   1262 Theta star (bias corrected MLE)   1883
nu hat (MLE)      29.53 nu star (bias corrected)      19.79

Gamma Statistics
k hat (MLE)       1.84 k star (bias corrected MLE)       1.23

Adjusted Level of Significance      0.019 Adjusted Chi Square Value       9.05

MLE Mean (bias corrected)   2329 MLE Sd (bias corrected)   2094
Approximate Chi Square Value (0.05)      10.7

Lognormal GOF Test
Shapiro Wilk Test Statistic       0.88 Shapiro Wilk Lognormal GOF Test

Assuming Gamma Distribution
roximate Gamma UCL (use when n>=50)   4309% Adjusted Gamma UCL (use when n<50)   5091

5% Lilliefors Critical Value       0.31Data appear Lognormal at 5% Significance Level
Data appear Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.81Data appear Lognormal at 5% Significance Level
Lilliefors Test Statistic       0.22 Lilliefors Lognormal GOF Test

Maximum of Logged Data       8.94 SD of logged Data       0.75

Lognormal Statistics
Minimum of Logged Data       6.69 Mean of logged Data       7.45

   95% Chebyshev (MVUE) UCL   4811  97.5% Chebyshev (MVUE) UCL   5938
   99% Chebyshev (MVUE) UCL   8151

Assuming Lognormal Distribution
   95% H-UCL   5169    90% Chebyshev (MVUE) UCL   3999

   95% CLT UCL   3664    95% Jackknife UCL   3867
   95% Standard Bootstrap UCL   3586    95% Bootstrap-t UCL   8651

Nonparametric Distribution Free UCL Statistics
Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

   90% Chebyshev(Mean, Sd) UCL   4764    95% Chebyshev(Mean, Sd) UCL   5867
 97.5% Chebyshev(Mean, Sd) UCL   7397    99% Chebyshev(Mean, Sd) UCL  10404

   95% Hall's Bootstrap UCL  10245    95% Percentile Bootstrap UCL   3754
   95% BCA Bootstrap UCL   4268

Suggested UCL to Use
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tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
mmendations are based upon the results of the simulation studies summarized in Singh, Singh, and 

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.
For additional insight the user may want to consult a statistician.

95% Adjusted Gamma UCL   5091

Total Number of Observations       8 Number of Distinct Observations       8
Number of Missing Observations       0

Fluoride

General Statistics

SD       0.35 Std. Error of Mean       0.12
Coefficient of Variation       0.19 Skewness       0.83

Minimum       1.42 Mean       1.84
Maximum       2.46 Median       1.73

Normal GOF Test
Shapiro Wilk Test Statistic       0.92 Shapiro Wilk GOF Test

Note: Sample size is small (e.g., <10), if data are collected using ISM approach, you should use
guidance provided in ITRC Tech Reg Guide on ISM (ITRC, 2012) to compute statistics of interest.

For example, you may want to use Chebyshev UCL to estimate EPC (ITRC, 2012).
Chebyshev UCL can be computed using the Nonparametric and All UCL Options of ProUCL 5.0

5% Lilliefors Critical Value       0.31 Data appear Normal at 5% Significance Level
Data appear Normal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.81 Data appear Normal at 5% Significance Level
Lilliefors Test Statistic       0.19 Lilliefors GOF Test

   95% Modified-t UCL (Johnson-1978)       2.08

Assuming Normal Distribution
   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL       2.07    95% Adjusted-CLT UCL (Chen-1995)       2.08

K-S Test Statistic       0.18 Kolmogrov-Smirnoff Gamma GOF Test
5% K-S Critical Value       0.29d data appear Gamma Distributed at 5% Significan

Gamma GOF Test
A-D Test Statistic       0.28 Anderson-Darling Gamma GOF Test

5% A-D Critical Value       0.71d data appear Gamma Distributed at 5% Significan

Theta hat (MLE)      0.055 Theta star (bias corrected MLE)      0.087
nu hat (MLE)    535.2 nu star (bias corrected)    335.8

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics
k hat (MLE)      33.45 k star (bias corrected MLE)      20.99

Adjusted Level of Significance      0.019 Adjusted Chi Square Value    284.5

MLE Mean (bias corrected)       1.84 MLE Sd (bias corrected)       0.40
Approximate Chi Square Value (0.05)    294.4

Lognormal GOF Test
Shapiro Wilk Test Statistic       0.95 Shapiro Wilk Lognormal GOF Test

Assuming Gamma Distribution
oximate Gamma UCL (use when n>=50))       2.10% Adjusted Gamma UCL (use when n<50)       2.17

5% Lilliefors Critical Value       0.31Data appear Lognormal at 5% Significance Level
Data appear Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.81Data appear Lognormal at 5% Significance Level
Lilliefors Test Statistic       0.16 Lilliefors Lognormal GOF Test

Maximum of Logged Data       0.9 SD of logged Data       0.18

Lognormal Statistics
Minimum of Logged Data       0.35 Mean of logged Data       0.59

   95% Chebyshev (MVUE) UCL       2.36  97.5% Chebyshev (MVUE) UCL       2.58
   99% Chebyshev (MVUE) UCL       3.03

Assuming Lognormal Distribution
   95% H-UCL       2.10    90% Chebyshev (MVUE) UCL       2.2

   95% CLT UCL       2.04    95% Jackknife UCL       2.07
   95% Standard Bootstrap UCL       2.03    95% Bootstrap-t UCL       2.23

Nonparametric Distribution Free UCL Statistics
Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

   90% Chebyshev(Mean, Sd) UCL       2.21    95% Chebyshev(Mean, Sd) UCL       2.38
 97.5% Chebyshev(Mean, Sd) UCL       2.61    99% Chebyshev(Mean, Sd) UCL       3.07

   95% Hall's Bootstrap UCL       2.23    95% Percentile Bootstrap UCL       2.05
   95% BCA Bootstrap UCL       2.05

Suggested UCL to Use
95% Student's-t UCL       2.07
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tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
mmendations are based upon the results of the simulation studies summarized in Singh, Singh, and 

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.
For additional insight the user may want to consult a statistician.
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Suggested UCL to Use

   90% Chebyshev(Mean, Sd) UCL      44.11    95% Chebyshev(Mean, Sd) UCL      47.36
 97.5% Chebyshev(Mean, Sd) UCL      51.87    99% Chebyshev(Mean, Sd) UCL      60.72

   95% Hall's Bootstrap UCL      40.63    95% Percentile Bootstrap UCL      40.64
   95% BCA Bootstrap UCL      40.31

   95% CLT UCL      40.87    95% Jackknife UCL      41.39
   95% Standard Bootstrap UCL      40.61    95% Bootstrap-t UCL      40.98

Nonparametric Distribution Free UCL Statistics
Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

   95% Chebyshev (MVUE) UCL      48.21  97.5% Chebyshev (MVUE) UCL      53.08
   99% Chebyshev (MVUE) UCL      62.62

Assuming Lognormal Distribution
   95% H-UCL      42.69    90% Chebyshev (MVUE) UCL      44.71

Maximum of Logged Data       3.86 SD of logged Data       0.20

Lognormal Statistics
Minimum of Logged Data       3.15 Mean of logged Data       3.59

5% Lilliefors Critical Value       0.29Data appear Lognormal at 5% Significance Level
Data appear Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.82Data appear Lognormal at 5% Significance Level
Lilliefors Test Statistic       0.19 Lilliefors Lognormal GOF Test

Lognormal GOF Test
Shapiro Wilk Test Statistic       0.91 Shapiro Wilk Lognormal GOF Test

Assuming Gamma Distribution
oximate Gamma UCL (use when n>=50))      42.19% Adjusted Gamma UCL (use when n<50)      43.41

Adjusted Level of Significance      0.023 Adjusted Chi Square Value    281.3

MLE Mean (bias corrected)      36.94 MLE Sd (bias corrected)       8.62
Approximate Chi Square Value (0.05)    289.5

Theta hat (MLE)       1.34 Theta star (bias corrected MLE)       2.01
nu hat (MLE)    493.9 nu star (bias corrected)    330.6

Gamma Statistics
k hat (MLE)      27.44 k star (bias corrected MLE)      18.37

5% K-S Critical Value       0.27d data appear Gamma Distributed at 5% Significan
Detected data appear Gamma Distributed at 5% Significance Level

5% A-D Critical Value       0.72d data appear Gamma Distributed at 5% Significan
K-S Test Statistic       0.17 Kolmogrov-Smirnoff Gamma GOF Test

Gamma GOF Test
A-D Test Statistic       0.37 Anderson-Darling Gamma GOF Test

   95% Student's-t UCL      41.39    95% Adjusted-CLT UCL (Chen-1995)      40.51
   95% Modified-t UCL (Johnson-1978)      41.33

Data appear Normal at 5% Significance Level

Assuming Normal Distribution
   95% Normal UCL    95% UCLs (Adjusted for Skewness)

Lilliefors Test Statistic       0.16 Lilliefors GOF Test
5% Lilliefors Critical Value       0.29 Data appear Normal at 5% Significance Level

Normal GOF Test
Shapiro Wilk Test Statistic       0.94 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.82 Data appear Normal at 5% Significance Level

Note: Sample size is small (e.g., <10), if data are collected using ISM approach, you should use
guidance provided in ITRC Tech Reg Guide on ISM (ITRC, 2012) to compute statistics of interest.

For example, you may want to use Chebyshev UCL to estimate EPC (ITRC, 2012).
Chebyshev UCL can be computed using the Nonparametric and All UCL Options of ProUCL 5.0

Coefficient of Variation       0.19 Skewness     -0.43

Maximum      47.5 Median      34.9
SD       7.16 Std. Error of Mean       2.38

From File   16-004(f)_0-10.xls
Full Precision   OFF

Confidence Coefficient   95%

UCL Statistics for Data Sets with Non-Detects

User Selected Options
e/Time of Computation   2/2/2015 12:11:47 PM

Number of Missing Observations       0
Minimum      23.5 Mean      36.94

General Statistics
Total Number of Observations       9 Number of Distinct Observations       9

 f Bootstrap Operations   2000

Barium
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Lilliefors Test Statistic       0.24 Lilliefors GOF Test
5% Lilliefors Critical Value       0.33ected Data appear Lognormal at 5% Significance L

Lognormal GOF Test on Detected Observations Only
Shapiro Wilk Test Statistic       0.91 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.80ected Data appear Lognormal at 5% Significance L

mma Approximate UCL (use when n>=50)      13.98% Gamma Adjusted UCL (use when n<50)      18.3

Adjusted Level of Significance (β)      0.023
Approximate Chi Square Value (7.22, α)       2.29 Adjusted Chi Square Value (7.22, β)       1.75

nu hat (MLE)       8.83 nu star (bias corrected)       7.22
MLE Mean (bias corrected)       4.44 MLE Sd (bias corrected)       7.01

k hat (MLE)       0.49 k star (bias corrected MLE)       0.40
Theta hat (MLE)       9.04 Theta star (bias corrected MLE)      11.07

Maximum      15.2 Median       4.25
SD       4.52 CV       1.01

ma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM e
Minimum      0.01 Mean       4.44

Gamma ROS Statistics using Imputed  Non-Detects
GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1
For such situations, GROS method tends to yield inflated values of UCLs and BTVs

Approximate Chi Square Value (25.70, α)      15.15 Adjusted Chi Square Value (25.70, β)      13.47
 Approximate KM-UCL (use when n>=50)       8.05mma Adjusted KM-UCL (use when n<50)       9.05

Gamma Kaplan-Meier (KM) Statistics
k hat (KM)       1.42 nu hat (KM)      25.7

MLE Mean (bias corrected)       5.70 MLE Sd (bias corrected)       4.26

Theta hat (MLE)       1.92 Theta star (bias corrected MLE)       3.18
nu hat (MLE)      41.56 nu star (bias corrected)      25.08

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only
k hat (MLE)       2.96 k star (bias corrected MLE)       1.79

K-S Test Statistic       0.28 Kolmogrov-Smirnoff GOF
5% K-S Critical Value       0.31d data appear Gamma Distributed at 5% Significan

Gamma GOF Tests on Detected Observations Only
A-D Test Statistic       0.57 Anderson-Darling GOF Test

5% A-D Critical Value       0.71d data appear Gamma Distributed at 5% Significan

97.5% KM Chebyshev UCL      13.68 99% KM Chebyshev UCL      18.98

   95% KM (z) UCL       7.10    95% KM Bootstrap t UCL      10.01
90% KM Chebyshev UCL       9.03 95% KM Chebyshev UCL      10.98

SD       3.97 95% KM (BCA) UCL       6.95
   95% KM (t) UCL       7.40    95% KM (Percentile Bootstrap) UCL       7.26

Detected Data Not Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs
Mean       4.74 Standard Error of Mean       1.43

Lilliefors Test Statistic       0.35 Lilliefors GOF Test
5% Lilliefors Critical Value       0.33Detected Data Not Normal at 5% Significance Leve

Normal GOF Test on Detects Only
Shapiro Wilk Test Statistic       0.71 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.80Detected Data Not Normal at 5% Significance Leve

Note: Sample size is small (e.g., <10), if data are collected using ISM approach, you should use
guidance provided in ITRC Tech Reg Guide on ISM (ITRC, 2012) to compute statistics of interest.

For example, you may want to use Chebyshev UCL to estimate EPC (ITRC, 2012).
Chebyshev UCL can be computed using the Nonparametric and All UCL Options of ProUCL 5.0

Mean of Logged Detects       1.56 SD of Logged Detects       0.60

Median Detects       4.39 CV Detects       0.76
Skewness Detects       2.25 Kurtosis Detects       5.53

Variance Detects      18.85 Percent Non-Detects      22.22
Mean Detects       5.70 SD Detects       4.34

Minimum Detect       2.17 Minimum Non-Detect       1.39
Maximum Detect      15.2 Maximum Non-Detect       1.46

Number of Detects       7 Number of Non-Detects       2
Number of Distinct Detects       7 Number of Distinct Non-Detects       2

General Statistics
Total Number of Observations       9 Number of Distinct Observations       9

 highly negatively-skewed data, confidence limits (e.g., Chen, Johnson, Lognormal, and Gamma) ma
reliable.  Chen's and Johnson's methods provide adjustments for positvely skewed data sets.

Chromium

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
mmendations are based upon the results of the simulation studies summarized in Singh, Singh, and 

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.
For additional insight the user may want to consult a statistician.

95% Student's-t UCL      41.39
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5% Shapiro Wilk Critical Value       0.82Data appear Lognormal at 5% Significance Level

Lognormal GOF Test
Shapiro Wilk Test Statistic       0.96 Shapiro Wilk Lognormal GOF Test

Assuming Gamma Distribution
oximate Gamma UCL (use when n>=50))       1.10% Adjusted Gamma UCL (use when n<50)       1.16

Adjusted Level of Significance      0.023 Adjusted Chi Square Value      78.73

MLE Mean (bias corrected)       0.87 MLE Sd (bias corrected)       0.35
Approximate Chi Square Value (0.05)      82.97

Theta hat (MLE)       0.1 Theta star (bias corrected MLE)       0.14
nu hat (MLE)    156.5 nu star (bias corrected)    105.7

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics
k hat (MLE)       8.69 k star (bias corrected MLE)       5.87

K-S Test Statistic       0.14 Kolmogrov-Smirnoff Gamma GOF Test
5% K-S Critical Value       0.27d data appear Gamma Distributed at 5% Significan

Gamma GOF Test
A-D Test Statistic       0.22 Anderson-Darling Gamma GOF Test

5% A-D Critical Value       0.72d data appear Gamma Distributed at 5% Significan

   95% Modified-t UCL (Johnson-1978)       1.06

Assuming Normal Distribution
   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL       1.06    95% Adjusted-CLT UCL (Chen-1995)       1.05

5% Lilliefors Critical Value       0.29 Data appear Normal at 5% Significance Level
Data appear Normal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.82 Data appear Normal at 5% Significance Level
Lilliefors Test Statistic       0.18 Lilliefors GOF Test

Normal GOF Test
Shapiro Wilk Test Statistic       0.95 Shapiro Wilk GOF Test

Note: Sample size is small (e.g., <10), if data are collected using ISM approach, you should use
guidance provided in ITRC Tech Reg Guide on ISM (ITRC, 2012) to compute statistics of interest.

For example, you may want to use Chebyshev UCL to estimate EPC (ITRC, 2012).
Chebyshev UCL can be computed using the Nonparametric and All UCL Options of ProUCL 5.0

SD       0.30 Std. Error of Mean       0.10
Coefficient of Variation       0.35 Skewness       0.36

Minimum       0.41 Mean       0.87
Maximum       1.37 Median       0.82

Total Number of Observations       9 Number of Distinct Observations       9
Number of Missing Observations       0

Cobalt

General Statistics

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
Recommendations are based upon data size, data distribution, and skewness.

mmendations are based upon the results of the simulation studies summarized in Singh, Maichle, and 
ations results will not cover all Real World data sets; for additional insight the user may want to cons

95% Adjusted Gamma KM-UCL       9.05
Warning: Recommended UCL exceeds the maximum observation

Suggested UCL to Use
95% KM (BCA) UCL       6.95 95% GROS Adjusted Gamma UCL      18.3

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics
Detected Data appear Gamma Distributed at 5% Significance Level

SD in Original Scale       4.35 SD in Log Scale       0.98
   95% t UCL (Assumes normality)       7.29    95% H-Stat UCL      15.64

DL/2 Statistics
DL/2 Normal DL/2 Log-Transformed
Mean in Original Scale       4.59 Mean in Log Scale       1.14

KM SD (logged)       0.71    95% Critical H Value (KM-Log)       2.63
KM Standard Error of Mean (logged)       0.25

CLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distribute
KM Mean (logged)       1.29    95% H-UCL (KM -Log)       9.06

   95% BCA Bootstrap UCL       7.96    95% Bootstrap t UCL       9.69
   95% H-UCL (Log ROS)      11.07

SD in Original Scale       4.26 SD in Log Scale       0.81
% t UCL (assumes normality of ROS data)       7.33    95% Percentile Bootstrap UCL       7.04

Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects
Mean in Original Scale       4.69 Mean in Log Scale       1.24
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5% Lilliefors Critical Value       0.29Data appear Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.82Data appear Lognormal at 5% Significance Level
Lilliefors Test Statistic       0.15 Lilliefors Lognormal GOF Test

Lognormal GOF Test
Shapiro Wilk Test Statistic       0.94 Shapiro Wilk Lognormal GOF Test

Assuming Gamma Distribution
oximate Gamma UCL (use when n>=50))       4.30% Adjusted Gamma UCL (use when n<50)       4.58

Adjusted Level of Significance      0.023 Adjusted Chi Square Value      53.76

MLE Mean (bias corrected)       3.22 MLE Sd (bias corrected)       1.56
Approximate Chi Square Value (0.05)      57.24

Theta hat (MLE)       0.51 Theta star (bias corrected MLE)       0.76
nu hat (MLE)    112.6 nu star (bias corrected)      76.37

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics
k hat (MLE)       6.25 k star (bias corrected MLE)       4.24

K-S Test Statistic       0.17 Kolmogrov-Smirnoff Gamma GOF Test
5% K-S Critical Value       0.28d data appear Gamma Distributed at 5% Significan

Gamma GOF Test
A-D Test Statistic       0.29 Anderson-Darling Gamma GOF Test

5% A-D Critical Value       0.72d data appear Gamma Distributed at 5% Significan

   95% Modified-t UCL (Johnson-1978)       4.07

Assuming Normal Distribution
   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL       4.06    95% Adjusted-CLT UCL (Chen-1995)       4.02

5% Lilliefors Critical Value       0.29 Data appear Normal at 5% Significance Level
Data appear Normal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.82 Data appear Normal at 5% Significance Level
Lilliefors Test Statistic       0.18 Lilliefors GOF Test

Normal GOF Test
Shapiro Wilk Test Statistic       0.92 Shapiro Wilk GOF Test

Note: Sample size is small (e.g., <10), if data are collected using ISM approach, you should use
guidance provided in ITRC Tech Reg Guide on ISM (ITRC, 2012) to compute statistics of interest.

For example, you may want to use Chebyshev UCL to estimate EPC (ITRC, 2012).
Chebyshev UCL can be computed using the Nonparametric and All UCL Options of ProUCL 5.0

SD       1.35 Std. Error of Mean       0.45
Coefficient of Variation       0.41 Skewness       0.36

Minimum       1.47 Mean       3.22
Maximum       5.23 Median       3.11

Total Number of Observations       9 Number of Distinct Observations       9
Number of Missing Observations       0

Copper

General Statistics

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
mmendations are based upon the results of the simulation studies summarized in Singh, Singh, and 

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.
For additional insight the user may want to consult a statistician.

Suggested UCL to Use
95% Student's-t UCL       1.06

   90% Chebyshev(Mean, Sd) UCL       1.17    95% Chebyshev(Mean, Sd) UCL       1.31
 97.5% Chebyshev(Mean, Sd) UCL       1.51    99% Chebyshev(Mean, Sd) UCL       1.89

   95% Hall's Bootstrap UCL       1.05    95% Percentile Bootstrap UCL       1.03
   95% BCA Bootstrap UCL       1.04

   95% CLT UCL       1.03    95% Jackknife UCL       1.06
   95% Standard Bootstrap UCL       1.03    95% Bootstrap-t UCL       1.08

Nonparametric Distribution Free UCL Statistics
Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

   95% Chebyshev (MVUE) UCL       1.34  97.5% Chebyshev (MVUE) UCL       1.54
   99% Chebyshev (MVUE) UCL       1.95

Assuming Lognormal Distribution
   95% H-UCL       1.15    90% Chebyshev (MVUE) UCL       1.19

Maximum of Logged Data       0.31 SD of logged Data       0.37

Lognormal Statistics
Minimum of Logged Data     -0.87 Mean of logged Data     -0.198

5% Lilliefors Critical Value       0.29Data appear Lognormal at 5% Significance Level
Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic       0.13 Lilliefors Lognormal GOF Test
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5% Lilliefors Critical Value       0.29Data appear Lognormal at 5% Significance Level
Data appear Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.82Data appear Lognormal at 5% Significance Level
Lilliefors Test Statistic       0.2 Lilliefors Lognormal GOF Test

Lognormal GOF Test
Shapiro Wilk Test Statistic       0.95 Shapiro Wilk Lognormal GOF Test

Assuming Gamma Distribution
oximate Gamma UCL (use when n>=50))       1.99% Adjusted Gamma UCL (use when n<50)       2.05

Adjusted Level of Significance      0.023 Adjusted Chi Square Value    225.2

MLE Mean (bias corrected)       1.71 MLE Sd (bias corrected)       0.44
Approximate Chi Square Value (0.05)    232.4

Theta hat (MLE)      0.076 Theta star (bias corrected MLE)       0.11
nu hat (MLE)    402.2 nu star (bias corrected)    269.4

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics
k hat (MLE)      22.34 k star (bias corrected MLE)      14.97

K-S Test Statistic       0.18 Kolmogrov-Smirnoff Gamma GOF Test
5% K-S Critical Value       0.27d data appear Gamma Distributed at 5% Significan

Gamma GOF Test
A-D Test Statistic       0.28 Anderson-Darling Gamma GOF Test

5% A-D Critical Value       0.72d data appear Gamma Distributed at 5% Significan

   95% Modified-t UCL (Johnson-1978)       1.95

Assuming Normal Distribution
   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL       1.95    95% Adjusted-CLT UCL (Chen-1995)       1.94

5% Lilliefors Critical Value       0.29 Data appear Normal at 5% Significance Level
Data appear Normal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.82 Data appear Normal at 5% Significance Level
Lilliefors Test Statistic       0.17 Lilliefors GOF Test

Normal GOF Test
Shapiro Wilk Test Statistic       0.94 Shapiro Wilk GOF Test

Note: Sample size is small (e.g., <10), if data are collected using ISM approach, you should use
guidance provided in ITRC Tech Reg Guide on ISM (ITRC, 2012) to compute statistics of interest.

For example, you may want to use Chebyshev UCL to estimate EPC (ITRC, 2012).
Chebyshev UCL can be computed using the Nonparametric and All UCL Options of ProUCL 5.0

SD       0.38 Std. Error of Mean       0.12
Coefficient of Variation       0.22 Skewness       0.30

Minimum       1.2 Mean       1.71
Maximum       2.37 Median       1.74

Total Number of Observations       9 Number of Distinct Observations       9
Number of Missing Observations       0

Fluoride

General Statistics

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
mmendations are based upon the results of the simulation studies summarized in Singh, Singh, and 

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.
For additional insight the user may want to consult a statistician.

Suggested UCL to Use
95% Student's-t UCL       4.06

   90% Chebyshev(Mean, Sd) UCL       4.58    95% Chebyshev(Mean, Sd) UCL       5.19
 97.5% Chebyshev(Mean, Sd) UCL       6.04    99% Chebyshev(Mean, Sd) UCL       7.71

   95% Hall's Bootstrap UCL       3.91    95% Percentile Bootstrap UCL       3.96
   95% BCA Bootstrap UCL       3.97

   95% CLT UCL       3.97    95% Jackknife UCL       4.06
   95% Standard Bootstrap UCL       3.92    95% Bootstrap-t UCL       4.11

Nonparametric Distribution Free UCL Statistics
Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

   95% Chebyshev (MVUE) UCL       5.31  97.5% Chebyshev (MVUE) UCL       6.21
   99% Chebyshev (MVUE) UCL       7.97

Assuming Lognormal Distribution
   95% H-UCL       4.57    90% Chebyshev (MVUE) UCL       4.66

Maximum of Logged Data       1.65 SD of logged Data       0.43

Lognormal Statistics
Minimum of Logged Data       0.38 Mean of logged Data       1.09

Data appear Lognormal at 5% Significance Level
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Gamma ROS Statistics using Imputed  Non-Detects
GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1

Approximate Chi Square Value (13.46, α)       6.20 Adjusted Chi Square Value (13.46, β)       5.20
 Approximate KM-UCL (use when n>=50)      0.091mma Adjusted KM-UCL (use when n<50)       0.10

Gamma Kaplan-Meier (KM) Statistics
k hat (KM)       0.74 nu hat (KM)      13.46

MLE Mean (bias corrected)      0.052 MLE Sd (bias corrected)      0.060

Theta hat (MLE)      0.045 Theta star (bias corrected MLE)      0.069
nu hat (MLE)      16.27 nu star (bias corrected)      10.63

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only
k hat (MLE)       1.16 k star (bias corrected MLE)       0.75

K-S Test Statistic       0.22 Kolmogrov-Smirnoff GOF
5% K-S Critical Value       0.31d data appear Gamma Distributed at 5% Significan

Gamma GOF Tests on Detected Observations Only
A-D Test Statistic       0.3 Anderson-Darling GOF Test

5% A-D Critical Value       0.72d data appear Gamma Distributed at 5% Significan

97.5% KM Chebyshev UCL       0.15 99% KM Chebyshev UCL       0.21

   95% KM (z) UCL      0.070    95% KM Bootstrap t UCL       0.15
90% KM Chebyshev UCL      0.094 95% KM Chebyshev UCL       0.11

SD      0.048    95% KM (BCA) UCL      0.074
95% KM (t) UCL      0.074 95% KM (Percentile Bootstrap) UCL      0.071

Detected Data appear Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs
Mean      0.042 Standard Error of Mean      0.017

Lilliefors Test Statistic       0.28 Lilliefors GOF Test
5% Lilliefors Critical Value       0.33etected Data appear Normal at 5% Significance Le

Normal GOF Test on Detects Only
Shapiro Wilk Test Statistic       0.81 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.80etected Data appear Normal at 5% Significance Le

Note: Sample size is small (e.g., <10), if data are collected using ISM approach, you should use
guidance provided in ITRC Tech Reg Guide on ISM (ITRC, 2012) to compute statistics of interest.

For example, you may want to use Chebyshev UCL to estimate EPC (ITRC, 2012).
Chebyshev UCL can be computed using the Nonparametric and All UCL Options of ProUCL 5.0

Mean of Logged Detects     -3.437 SD of Logged Detects       1.10

Median Detects      0.025 CV Detects       1.04
Skewness Detects       1.40 Kurtosis Detects       1.01

Variance Detects     0.003 Percent Non-Detects      22.22
Mean Detects      0.052 SD Detects      0.054

Minimum Detect     0.006 Minimum Non-Detect      0.012
Maximum Detect       0.15 Maximum Non-Detect      0.012

Number of Detects       7 Number of Non-Detects       2
Number of Distinct Detects       7 Number of Distinct Non-Detects       2

Mercury

General Statistics
Total Number of Observations       9 Number of Distinct Observations       9

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
mmendations are based upon the results of the simulation studies summarized in Singh, Singh, and 

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.
For additional insight the user may want to consult a statistician.

Suggested UCL to Use
95% Student's-t UCL       1.95

   90% Chebyshev(Mean, Sd) UCL       2.10    95% Chebyshev(Mean, Sd) UCL       2.27
 97.5% Chebyshev(Mean, Sd) UCL       2.51    99% Chebyshev(Mean, Sd) UCL       2.99

   95% Hall's Bootstrap UCL       2.02    95% Percentile Bootstrap UCL       1.91
   95% BCA Bootstrap UCL       1.91

   95% CLT UCL       1.92    95% Jackknife UCL       1.95
   95% Standard Bootstrap UCL       1.91    95% Bootstrap-t UCL       1.96

Nonparametric Distribution Free UCL Statistics
Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

   95% Chebyshev (MVUE) UCL       2.28  97.5% Chebyshev (MVUE) UCL       2.52
   99% Chebyshev (MVUE) UCL       3.01

Assuming Lognormal Distribution
   95% H-UCL       2.01    90% Chebyshev (MVUE) UCL       2.10

Maximum of Logged Data       0.86 SD of logged Data       0.22

Lognormal Statistics
Minimum of Logged Data       0.18 Mean of logged Data       0.51
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tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
Recommendations are based upon data size, data distribution, and skewness.

mmendations are based upon the results of the simulation studies summarized in Singh, Maichle, and 
ations results will not cover all Real World data sets; for additional insight the user may want to cons

Suggested UCL to Use
95% KM (t) UCL      0.074 95% KM (Percentile Bootstrap) UCL      0.071

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics
Detected Data appear Normal Distributed at 5% Significance Level

SD in Original Scale      0.051 SD in Log Scale       1.19
   95% t UCL (Assumes normality)      0.074    95% H-Stat UCL       0.21

DL/2 Statistics
DL/2 Normal DL/2 Log-Transformed
Mean in Original Scale      0.042 Mean in Log Scale     -3.798

KM SD (logged)       1.13    95% Critical H Value (KM-Log)       3.55
KM Standard Error of Mean (logged)       0.41

CLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distribute
KM Mean (logged)     -3.808    95% H-UCL (KM -Log)       0.17

   95% BCA Bootstrap UCL      0.079    95% Bootstrap t UCL       0.14
   95% H-UCL (Log ROS)       0.25

SD in Original Scale      0.051 SD in Log Scale       1.25
% t UCL (assumes normality of ROS data)      0.074    95% Percentile Bootstrap UCL      0.070

Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects
Mean in Original Scale      0.041 Mean in Log Scale     -3.844

Lilliefors Test Statistic       0.16 Lilliefors GOF Test
5% Lilliefors Critical Value       0.33ected Data appear Lognormal at 5% Significance L

Lognormal GOF Test on Detected Observations Only
Shapiro Wilk Test Statistic       0.97 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.80ected Data appear Lognormal at 5% Significance L

mma Approximate UCL (use when n>=50)      0.091% Gamma Adjusted UCL (use when n<50)       0.10

Adjusted Level of Significance (β)      0.023
Approximate Chi Square Value (13.87, α)       6.48 Adjusted Chi Square Value (13.87, β)       5.45

nu hat (MLE)      18.81 nu star (bias corrected)      13.87
MLE Mean (bias corrected)      0.043 MLE Sd (bias corrected)      0.048

k hat (MLE)       1.04 k star (bias corrected MLE)       0.77
Theta hat (MLE)      0.041 Theta star (bias corrected MLE)      0.055

Maximum       0.15 Median      0.022
SD      0.051 CV       1.18

ma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM e
Minimum     0.006 Mean      0.043

For such situations, GROS method tends to yield inflated values of UCLs and BTVs
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UCL Statistics for Data Sets with Non-Detects

User Selected Options
e/Time of Computation   2/2/2015 2:19:38 PM

General Statistics
Total Number of Observations      10 Number of Distinct Observations      10

 f Bootstrap Operations   2000

Aluminum

From File   16-024(a)_0-10.xls
Full Precision   OFF

Confidence Coefficient   95%

Coefficient of Variation       0.46 Skewness       0.54

Maximum  15500 Median   7090
SD   3975 Std. Error of Mean   1257

Number of Missing Observations       0
Minimum   3790 Mean   8485

Data appear Normal at 5% Significance Level

Assuming Normal Distribution
   95% Normal UCL    95% UCLs (Adjusted for Skewness)

Lilliefors Test Statistic       0.22 Lilliefors GOF Test
5% Lilliefors Critical Value       0.28 Data appear Normal at 5% Significance Level

Normal GOF Test
Shapiro Wilk Test Statistic       0.90 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.84 Data appear Normal at 5% Significance Level

5% A-D Critical Value       0.72d data appear Gamma Distributed at 5% Significan
K-S Test Statistic       0.19 Kolmogrov-Smirnoff Gamma GOF Test

Gamma GOF Test
A-D Test Statistic       0.38 Anderson-Darling Gamma GOF Test

   95% Student's-t UCL  10789    95% Adjusted-CLT UCL (Chen-1995)  10784
   95% Modified-t UCL (Johnson-1978)  10825

Theta hat (MLE)   1663 Theta star (bias corrected MLE)   2333
nu hat (MLE)    102 nu star (bias corrected)      72.75

Gamma Statistics
k hat (MLE)       5.10 k star (bias corrected MLE)       3.63

5% K-S Critical Value       0.26d data appear Gamma Distributed at 5% Significan
Detected data appear Gamma Distributed at 5% Significance Level

Assuming Gamma Distribution
oximate Gamma UCL (use when n>=50))  11408% Adjusted Gamma UCL (use when n<50)  12027

Adjusted Level of Significance      0.026 Adjusted Chi Square Value      51.32

MLE Mean (bias corrected)   8485 MLE Sd (bias corrected)   4449
Approximate Chi Square Value (0.05)      54.11

Lognormal Statistics
Minimum of Logged Data       8.24 Mean of logged Data       8.94

5% Lilliefors Critical Value       0.28Data appear Lognormal at 5% Significance Level
Data appear Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.84Data appear Lognormal at 5% Significance Level
Lilliefors Test Statistic       0.19 Lilliefors Lognormal GOF Test

Lognormal GOF Test
Shapiro Wilk Test Statistic       0.94 Shapiro Wilk Lognormal GOF Test

   95% Chebyshev (MVUE) UCL  14183  97.5% Chebyshev (MVUE) UCL  16646
   99% Chebyshev (MVUE) UCL  21484

Assuming Lognormal Distribution
   95% H-UCL  12190    90% Chebyshev (MVUE) UCL  12409

Maximum of Logged Data       9.64 SD of logged Data       0.47

   95% Hall's Bootstrap UCL  10510    95% Percentile Bootstrap UCL  10649
   95% BCA Bootstrap UCL  10639

   95% CLT UCL  10553    95% Jackknife UCL  10789
   95% Standard Bootstrap UCL  10421    95% Bootstrap-t UCL  11118

Nonparametric Distribution Free UCL Statistics
Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
mmendations are based upon the results of the simulation studies summarized in Singh, Singh, and 

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

Suggested UCL to Use
95% Student's-t UCL  10789

   90% Chebyshev(Mean, Sd) UCL  12256    95% Chebyshev(Mean, Sd) UCL  13964
 97.5% Chebyshev(Mean, Sd) UCL  16335    99% Chebyshev(Mean, Sd) UCL  20992
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For additional insight the user may want to consult a statistician.

Minimum      67.2 Mean    119
Maximum    175 Median    116

Total Number of Observations      10 Number of Distinct Observations      10
Number of Missing Observations       0

Barium

General Statistics

5% Lilliefors Critical Value       0.28 Data appear Normal at 5% Significance Level
Data appear Normal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.84 Data appear Normal at 5% Significance Level
Lilliefors Test Statistic       0.14 Lilliefors GOF Test

Normal GOF Test
Shapiro Wilk Test Statistic       0.98 Shapiro Wilk GOF Test

SD      32.32 Std. Error of Mean      10.22
Coefficient of Variation       0.27 Skewness       0.24

Gamma GOF Test
A-D Test Statistic       0.15 Anderson-Darling Gamma GOF Test

5% A-D Critical Value       0.72d data appear Gamma Distributed at 5% Significan

   95% Modified-t UCL (Johnson-1978)    137.8

Assuming Normal Distribution
   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL    137.7    95% Adjusted-CLT UCL (Chen-1995)    136.6

Theta hat (MLE)       8.15 Theta star (bias corrected MLE)      11.58
nu hat (MLE)    291.6 nu star (bias corrected)    205.5

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics
k hat (MLE)      14.58 k star (bias corrected MLE)      10.27

K-S Test Statistic       0.12 Kolmogrov-Smirnoff Gamma GOF Test
5% K-S Critical Value       0.26d data appear Gamma Distributed at 5% Significan

Assuming Gamma Distribution
oximate Gamma UCL (use when n>=50))    141 % Adjusted Gamma UCL (use when n<50)    145.3

Adjusted Level of Significance      0.026 Adjusted Chi Square Value    168.2

MLE Mean (bias corrected)    119 MLE Sd (bias corrected)      37.11
Approximate Chi Square Value (0.05)    173.3

Lognormal Statistics
Minimum of Logged Data       4.20 Mean of logged Data       4.74

5% Lilliefors Critical Value       0.28Data appear Lognormal at 5% Significance Level
Data appear Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.84Data appear Lognormal at 5% Significance Level
Lilliefors Test Statistic       0.11 Lilliefors Lognormal GOF Test

Lognormal GOF Test
Shapiro Wilk Test Statistic       0.97 Shapiro Wilk Lognormal GOF Test

   95% Chebyshev (MVUE) UCL    165.7  97.5% Chebyshev (MVUE) UCL    185.8
   99% Chebyshev (MVUE) UCL    225.4

Assuming Lognormal Distribution
   95% H-UCL    143.7    90% Chebyshev (MVUE) UCL    151.1

Maximum of Logged Data       5.16 SD of logged Data       0.28

   95% Hall's Bootstrap UCL    138.4    95% Percentile Bootstrap UCL    135
   95% BCA Bootstrap UCL    136.2

   95% CLT UCL    135.8    95% Jackknife UCL    137.7
   95% Standard Bootstrap UCL    134.3    95% Bootstrap-t UCL    138

Nonparametric Distribution Free UCL Statistics
Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
mmendations are based upon the results of the simulation studies summarized in Singh, Singh, and 

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.
For additional insight the user may want to consult a statistician.

Suggested UCL to Use
95% Student's-t UCL    137.7

   90% Chebyshev(Mean, Sd) UCL    149.6    95% Chebyshev(Mean, Sd) UCL    163.5
 97.5% Chebyshev(Mean, Sd) UCL    182.8    99% Chebyshev(Mean, Sd) UCL    220.7

Total Number of Observations      10 Number of Distinct Observations      10

Calcium

General Statistics
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Minimum    998 Mean   2114
Maximum   3540 Median   2070

Number of Missing Observations       0

5% Lilliefors Critical Value       0.28 Data appear Normal at 5% Significance Level
Data appear Normal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.84 Data appear Normal at 5% Significance Level
Lilliefors Test Statistic       0.11 Lilliefors GOF Test

Normal GOF Test
Shapiro Wilk Test Statistic       0.97 Shapiro Wilk GOF Test

SD    766.1 Std. Error of Mean    242.3
Coefficient of Variation       0.36 Skewness       0.37

Gamma GOF Test
A-D Test Statistic       0.17 Anderson-Darling Gamma GOF Test

5% A-D Critical Value       0.72d data appear Gamma Distributed at 5% Significan

   95% Modified-t UCL (Johnson-1978)   2563

Assuming Normal Distribution
   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL   2558    95% Adjusted-CLT UCL (Chen-1995)   2543

Theta hat (MLE)    259.8 Theta star (bias corrected MLE)    366.9
nu hat (MLE)    162.7 nu star (bias corrected)    115.2

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics
k hat (MLE)       8.13 k star (bias corrected MLE)       5.76

K-S Test Statistic       0.14 Kolmogrov-Smirnoff Gamma GOF Test
5% K-S Critical Value       0.26d data appear Gamma Distributed at 5% Significan

Lognormal GOF Test
Shapiro Wilk Test Statistic       0.97 Shapiro Wilk Lognormal GOF Test

Assuming Gamma Distribution
oximate Gamma UCL (use when n>=50))   2664% Adjusted Gamma UCL (use when n<50)   2775

Adjusted Level of Significance      0.026 Adjusted Chi Square Value      87.77

MLE Mean (bias corrected)   2114 MLE Sd (bias corrected)    880.6
Approximate Chi Square Value (0.05)      91.45

Maximum of Logged Data       8.17 SD of logged Data       0.38

Lognormal Statistics
Minimum of Logged Data       6.90 Mean of logged Data       7.59

5% Lilliefors Critical Value       0.28Data appear Lognormal at 5% Significance Level
Data appear Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.84Data appear Lognormal at 5% Significance Level
Lilliefors Test Statistic       0.13 Lilliefors Lognormal GOF Test

Nonparametric Distribution Free UCL Statistics
Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

   95% Chebyshev (MVUE) UCL   3246  97.5% Chebyshev (MVUE) UCL   3734
   99% Chebyshev (MVUE) UCL   4692

Assuming Lognormal Distribution
   95% H-UCL   2778    90% Chebyshev (MVUE) UCL   2895

   90% Chebyshev(Mean, Sd) UCL   2841    95% Chebyshev(Mean, Sd) UCL   3170
 97.5% Chebyshev(Mean, Sd) UCL   3627    99% Chebyshev(Mean, Sd) UCL   4524

   95% Hall's Bootstrap UCL   2582    95% Percentile Bootstrap UCL   2479
   95% BCA Bootstrap UCL   2539

   95% CLT UCL   2512    95% Jackknife UCL   2558
   95% Standard Bootstrap UCL   2486    95% Bootstrap-t UCL   2587

Cesium-137

General Statistics
Total Number of Observations      10 Number of Distinct Observations      10

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
mmendations are based upon the results of the simulation studies summarized in Singh, Singh, and 

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.
For additional insight the user may want to consult a statistician.

Suggested UCL to Use
95% Student's-t UCL   2558

Variance Detects       0.13 Percent Non-Detects      40%
Mean Detects       0.53 SD Detects       0.36

Minimum Detect       0.11 Minimum Non-Detect    -0.022
Maximum Detect       1 Maximum Non-Detect      0.038

Number of Detects       6 Number of Non-Detects       4
Number of Distinct Detects       6 Number of Distinct Non-Detects       4

Median Detects       0.49 CV Detects       0.68
Skewness Detects       0.23 Kurtosis Detects     -1.883
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5% Shapiro Wilk Critical Value       0.78etected Data appear Normal at 5% Significance Le
Lilliefors Test Statistic       0.17 Lilliefors GOF Test

Normal GOF Test on Detects Only
Shapiro Wilk Test Statistic       0.92 Shapiro Wilk GOF Test

SD       0.37    95% KM (BCA) UCL       0.52
95% KM (t) UCL       0.54 95% KM (Percentile Bootstrap) UCL       0.52

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs
Mean       0.31 Standard Error of Mean       0.13

5% Lilliefors Critical Value       0.36etected Data appear Normal at 5% Significance Le
Detected Data appear Normal at 5% Significance Level

Gamma GOF Tests on Detected Observations Only
A-D Test Statistic       0.26 Anderson-Darling GOF Test

5% A-D Critical Value       0.70d data appear Gamma Distributed at 5% Significan

97.5% KM Chebyshev UCL       1.12 99% KM Chebyshev UCL       1.60

   95% KM (z) UCL       0.52    95% KM Bootstrap t UCL       0.55
90% KM Chebyshev UCL       0.7 95% KM Chebyshev UCL       0.87

Theta hat (MLE)       0.26 Theta star (bias corrected MLE)       0.47
nu hat (MLE)      24.07 nu star (bias corrected)      13.37

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only
k hat (MLE)       2.00 k star (bias corrected MLE)       1.11

K-S Test Statistic       0.18 Kolmogrov-Smirnoff GOF
5% K-S Critical Value       0.33d data appear Gamma Distributed at 5% Significan

Adjusted Level of Significance (β)      0.026
Approximate Chi Square Value (13.66, α)       6.34 Adjusted Chi Square Value (13.66, β)       5.49

Gamma Kaplan-Meier (KM) Statistics
k hat (KM)       0.68 nu hat (KM)      13.66

MLE Mean (bias corrected)       0.53 MLE Sd (bias corrected)       0.50

Nonparametric Distribution Free UCL Statistics
Detected Data appear Normal Distributed at 5% Significance Level

Suggested UCL to Use

   95% t UCL (Assumes normality)       0.54
DL/2 is not a recommended method, provided for comparisons and historical reasons

DL/2 Statistics
Mean in Original Scale       0.32 SD in Original Scale       0.38

 Approximate KM-UCL (use when n>=50)       0.66mma Adjusted KM-UCL (use when n<50)       0.77

Chromium

General Statistics
Total Number of Observations      10 Number of Distinct Observations      10

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
Recommendations are based upon data size, data distribution, and skewness.

mmendations are based upon the results of the simulation studies summarized in Singh, Maichle, and 
ations results will not cover all Real World data sets; for additional insight the user may want to cons

95% KM (t) UCL       0.54 95% KM (Percentile Bootstrap) UCL       0.52

Coefficient of Variation       0.24 Skewness       1.11

Maximum      15.2 Median       9.6
SD       2.49 Std. Error of Mean       0.78

Number of Missing Observations       0
Minimum       7.02 Mean      10.07

Data appear Normal at 5% Significance Level

Assuming Normal Distribution
   95% Normal UCL    95% UCLs (Adjusted for Skewness)

Lilliefors Test Statistic       0.21 Lilliefors GOF Test
5% Lilliefors Critical Value       0.28 Data appear Normal at 5% Significance Level

Normal GOF Test
Shapiro Wilk Test Statistic       0.90 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.84 Data appear Normal at 5% Significance Level

5% K-S Critical Value       0.26d data appear Gamma Distributed at 5% Significan
Detected data appear Gamma Distributed at 5% Significance Level

5% A-D Critical Value       0.72d data appear Gamma Distributed at 5% Significan
K-S Test Statistic       0.18 Kolmogrov-Smirnoff Gamma GOF Test

Gamma GOF Test
A-D Test Statistic       0.34 Anderson-Darling Gamma GOF Test

   95% Student's-t UCL      11.51    95% Adjusted-CLT UCL (Chen-1995)      11.66
   95% Modified-t UCL (Johnson-1978)      11.56

Gamma Statistics
k hat (MLE)      19.95 k star (bias corrected MLE)      14.03
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MLE Mean (bias corrected)      10.07 MLE Sd (bias corrected)       2.68
Approximate Chi Square Value (0.05)    242.8

Theta hat (MLE)       0.50 Theta star (bias corrected MLE)       0.71
nu hat (MLE)    398.9 nu star (bias corrected)    280.6

5% Shapiro Wilk Critical Value       0.84Data appear Lognormal at 5% Significance Level
Lilliefors Test Statistic       0.16 Lilliefors Lognormal GOF Test

Lognormal GOF Test
Shapiro Wilk Test Statistic       0.95 Shapiro Wilk Lognormal GOF Test

Assuming Gamma Distribution
oximate Gamma UCL (use when n>=50))      11.64% Adjusted Gamma UCL (use when n<50)      11.94

Adjusted Level of Significance      0.026 Adjusted Chi Square Value    236.7

Assuming Lognormal Distribution
   95% H-UCL      11.7    90% Chebyshev (MVUE) UCL      12.29

Maximum of Logged Data       2.72 SD of logged Data       0.23

Lognormal Statistics
Minimum of Logged Data       1.94 Mean of logged Data       2.28

5% Lilliefors Critical Value       0.28Data appear Lognormal at 5% Significance Level
Data appear Lognormal at 5% Significance Level

   95% CLT UCL      11.37    95% Jackknife UCL      11.51
   95% Standard Bootstrap UCL      11.33    95% Bootstrap-t UCL      12.56

Nonparametric Distribution Free UCL Statistics
Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

   95% Chebyshev (MVUE) UCL      13.3  97.5% Chebyshev (MVUE) UCL      14.7
   99% Chebyshev (MVUE) UCL      17.45

Suggested UCL to Use
95% Student's-t UCL      11.51

   90% Chebyshev(Mean, Sd) UCL      12.43    95% Chebyshev(Mean, Sd) UCL      13.5
 97.5% Chebyshev(Mean, Sd) UCL      14.99    99% Chebyshev(Mean, Sd) UCL      17.91

   95% Hall's Bootstrap UCL      19.5    95% Percentile Bootstrap UCL      11.41
   95% BCA Bootstrap UCL      11.58

Total Number of Observations      10 Number of Distinct Observations      10
Number of Missing Observations       0

Cobalt

General Statistics

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
mmendations are based upon the results of the simulation studies summarized in Singh, Singh, and 

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.
For additional insight the user may want to consult a statistician.

Normal GOF Test
Shapiro Wilk Test Statistic       0.93 Shapiro Wilk GOF Test

SD       2.2 Std. Error of Mean       0.69
Coefficient of Variation       0.45 Skewness       1.08

Minimum       1.87 Mean       4.89
Maximum       9.81 Median       4.69

Assuming Normal Distribution
   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL       6.16    95% Adjusted-CLT UCL (Chen-1995)       6.29

5% Lilliefors Critical Value       0.28 Data appear Normal at 5% Significance Level
Data appear Normal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.84 Data appear Normal at 5% Significance Level
Lilliefors Test Statistic       0.18 Lilliefors GOF Test

K-S Test Statistic       0.12 Kolmogrov-Smirnoff Gamma GOF Test
5% K-S Critical Value       0.26d data appear Gamma Distributed at 5% Significan

Gamma GOF Test
A-D Test Statistic       0.18 Anderson-Darling Gamma GOF Test

5% A-D Critical Value       0.72d data appear Gamma Distributed at 5% Significan

   95% Modified-t UCL (Johnson-1978)       6.20

MLE Mean (bias corrected)       4.89 MLE Sd (bias corrected)       2.43
Approximate Chi Square Value (0.05)      61.03

Theta hat (MLE)       0.86 Theta star (bias corrected MLE)       1.21
nu hat (MLE)    113.4 nu star (bias corrected)      80.73

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics
k hat (MLE)       5.67 k star (bias corrected MLE)       4.03

Assuming Gamma Distribution

Adjusted Level of Significance      0.026 Adjusted Chi Square Value      58.06
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5% Shapiro Wilk Critical Value       0.84Data appear Lognormal at 5% Significance Level
Lilliefors Test Statistic       0.13 Lilliefors Lognormal GOF Test

Lognormal GOF Test
Shapiro Wilk Test Statistic       0.97 Shapiro Wilk Lognormal GOF Test

oximate Gamma UCL (use when n>=50))       6.47% Adjusted Gamma UCL (use when n<50)       6.80

Assuming Lognormal Distribution
   95% H-UCL       6.90    90% Chebyshev (MVUE) UCL       7.07

Maximum of Logged Data       2.28 SD of logged Data       0.45

Lognormal Statistics
Minimum of Logged Data       0.62 Mean of logged Data       1.49

5% Lilliefors Critical Value       0.28Data appear Lognormal at 5% Significance Level
Data appear Lognormal at 5% Significance Level

   95% CLT UCL       6.03    95% Jackknife UCL       6.16
   95% Standard Bootstrap UCL       5.99    95% Bootstrap-t UCL       6.53

Nonparametric Distribution Free UCL Statistics
Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

   95% Chebyshev (MVUE) UCL       8.05  97.5% Chebyshev (MVUE) UCL       9.41
   99% Chebyshev (MVUE) UCL      12.09

Suggested UCL to Use
95% Student's-t UCL       6.16

   90% Chebyshev(Mean, Sd) UCL       6.97    95% Chebyshev(Mean, Sd) UCL       7.92
 97.5% Chebyshev(Mean, Sd) UCL       9.23    99% Chebyshev(Mean, Sd) UCL      11.81

   95% Hall's Bootstrap UCL       7.25    95% Percentile Bootstrap UCL       6.01
   95% BCA Bootstrap UCL       6.16

Total Number of Observations      10 Number of Distinct Observations      10
Number of Missing Observations       0

Copper

General Statistics

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
mmendations are based upon the results of the simulation studies summarized in Singh, Singh, and 

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.
For additional insight the user may want to consult a statistician.

Normal GOF Test
Shapiro Wilk Test Statistic       0.91 Shapiro Wilk GOF Test

SD       1.75 Std. Error of Mean       0.55
Coefficient of Variation       0.25 Skewness       0.11

Minimum       4.49 Mean       6.98
Maximum       9.49 Median       6.61

Assuming Normal Distribution
   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL       7.99    95% Adjusted-CLT UCL (Chen-1995)       7.91

5% Lilliefors Critical Value       0.28 Data appear Normal at 5% Significance Level
Data appear Normal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.84 Data appear Normal at 5% Significance Level
Lilliefors Test Statistic       0.20 Lilliefors GOF Test

K-S Test Statistic       0.20 Kolmogrov-Smirnoff Gamma GOF Test
5% K-S Critical Value       0.26d data appear Gamma Distributed at 5% Significan

Gamma GOF Test
A-D Test Statistic       0.43 Anderson-Darling Gamma GOF Test

5% A-D Critical Value       0.72d data appear Gamma Distributed at 5% Significan

   95% Modified-t UCL (Johnson-1978)       8.00

MLE Mean (bias corrected)       6.98 MLE Sd (bias corrected)       2
Approximate Chi Square Value (0.05)    208.7

Theta hat (MLE)       0.40 Theta star (bias corrected MLE)       0.57
nu hat (MLE)    346.5 nu star (bias corrected)    243.9

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics
k hat (MLE)      17.32 k star (bias corrected MLE)      12.19

5% Shapiro Wilk Critical Value       0.84Data appear Lognormal at 5% Significance Level
Lilliefors Test Statistic       0.19 Lilliefors Lognormal GOF Test

Lognormal GOF Test
Shapiro Wilk Test Statistic       0.92 Shapiro Wilk Lognormal GOF Test

Assuming Gamma Distribution
oximate Gamma UCL (use when n>=50))       8.16% Adjusted Gamma UCL (use when n<50)       8.38

Adjusted Level of Significance      0.026 Adjusted Chi Square Value    203.1

5% Lilliefors Critical Value       0.28Data appear Lognormal at 5% Significance Level
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Assuming Lognormal Distribution
   95% H-UCL       8.27    90% Chebyshev (MVUE) UCL       8.69

Maximum of Logged Data       2.25 SD of logged Data       0.25

Lognormal Statistics
Minimum of Logged Data       1.50 Mean of logged Data       1.91

Data appear Lognormal at 5% Significance Level

   95% CLT UCL       7.89    95% Jackknife UCL       7.99
   95% Standard Bootstrap UCL       7.82    95% Bootstrap-t UCL       7.99

Nonparametric Distribution Free UCL Statistics
Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

   95% Chebyshev (MVUE) UCL       9.46  97.5% Chebyshev (MVUE) UCL      10.54
   99% Chebyshev (MVUE) UCL      12.65

Suggested UCL to Use
95% Student's-t UCL       7.99

   90% Chebyshev(Mean, Sd) UCL       8.64    95% Chebyshev(Mean, Sd) UCL       9.39
 97.5% Chebyshev(Mean, Sd) UCL      10.44    99% Chebyshev(Mean, Sd) UCL      12.49

   95% Hall's Bootstrap UCL       7.79    95% Percentile Bootstrap UCL       7.88
   95% BCA Bootstrap UCL       7.83

Total Number of Observations      10 Number of Distinct Observations      10
Number of Missing Observations       0

Fluoride

General Statistics

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
mmendations are based upon the results of the simulation studies summarized in Singh, Singh, and 

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.
For additional insight the user may want to consult a statistician.

Normal GOF Test
Shapiro Wilk Test Statistic       0.78 Shapiro Wilk GOF Test

SD       2.31 Std. Error of Mean       0.73
Coefficient of Variation       0.74 Skewness       1.71

Minimum       1.21 Mean       3.1
Maximum       8.69 Median       2.47

Assuming Normal Distribution
   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL       4.44    95% Adjusted-CLT UCL (Chen-1995)       4.73

5% Lilliefors Critical Value       0.28 Data appear Normal at 5% Significance Level
Data appear Approximate Normal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.84 Data Not Normal at 5% Significance Level
Lilliefors Test Statistic       0.24 Lilliefors GOF Test

K-S Test Statistic       0.27 Kolmogrov-Smirnoff Gamma GOF Test
5% K-S Critical Value       0.26ata Not Gamma Distributed at 5% Significance Lev

Gamma GOF Test
A-D Test Statistic       0.64 Anderson-Darling Gamma GOF Test

5% A-D Critical Value       0.73d data appear Gamma Distributed at 5% Significan

   95% Modified-t UCL (Johnson-1978)       4.51

MLE Mean (bias corrected)       3.1 MLE Sd (bias corrected)       2.29
Approximate Chi Square Value (0.05)      23.77

Theta hat (MLE)       1.23 Theta star (bias corrected MLE)       1.69
nu hat (MLE)      50.41 nu star (bias corrected)      36.62

Detected data follow Appr. Gamma Distribution at 5% Significance Level

Gamma Statistics
k hat (MLE)       2.52 k star (bias corrected MLE)       1.83

5% Shapiro Wilk Critical Value       0.84Data appear Lognormal at 5% Significance Level
Lilliefors Test Statistic       0.25 Lilliefors Lognormal GOF Test

Lognormal GOF Test
Shapiro Wilk Test Statistic       0.88 Shapiro Wilk Lognormal GOF Test

Assuming Gamma Distribution
oximate Gamma UCL (use when n>=50))       4.77% Adjusted Gamma UCL (use when n<50)       5.16

Adjusted Level of Significance      0.026 Adjusted Chi Square Value      21.99

Assuming Lognormal Distribution

Maximum of Logged Data       2.16 SD of logged Data       0.66

Lognormal Statistics
Minimum of Logged Data       0.19 Mean of logged Data       0.92

5% Lilliefors Critical Value       0.28Data appear Lognormal at 5% Significance Level
Data appear Lognormal at 5% Significance Level
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   95% H-UCL       5.40    90% Chebyshev (MVUE) UCL       5.02

   95% CLT UCL       4.30    95% Jackknife UCL       4.44
   95% Standard Bootstrap UCL       4.25    95% Bootstrap-t UCL       5.35

Nonparametric Distribution Free UCL Statistics
Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

   95% Chebyshev (MVUE) UCL       5.92  97.5% Chebyshev (MVUE) UCL       7.16
   99% Chebyshev (MVUE) UCL       9.60

Suggested UCL to Use
95% Student's-t UCL       4.44

   90% Chebyshev(Mean, Sd) UCL       5.29    95% Chebyshev(Mean, Sd) UCL       6.29
 97.5% Chebyshev(Mean, Sd) UCL       7.67    99% Chebyshev(Mean, Sd) UCL      10.39

   95% Hall's Bootstrap UCL       9.24    95% Percentile Bootstrap UCL       4.30
   95% BCA Bootstrap UCL       4.77

Total Number of Observations      10 Number of Distinct Observations      10
Number of Missing Observations       0

Iron

General Statistics

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
mmendations are based upon the results of the simulation studies summarized in Singh, Singh, and 

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.
For additional insight the user may want to consult a statistician.

Normal GOF Test
Shapiro Wilk Test Statistic       0.94 Shapiro Wilk GOF Test

SD   2929 Std. Error of Mean    926.3
Coefficient of Variation       0.23 Skewness     -0.417

Minimum   7000 Mean  12475
Maximum  16100 Median  12250

Assuming Normal Distribution
   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL  14173    95% Adjusted-CLT UCL (Chen-1995)  13868

5% Lilliefors Critical Value       0.28 Data appear Normal at 5% Significance Level
Data appear Normal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.84 Data appear Normal at 5% Significance Level
Lilliefors Test Statistic       0.15 Lilliefors GOF Test

K-S Test Statistic       0.15 Kolmogrov-Smirnoff Gamma GOF Test
5% K-S Critical Value       0.26d data appear Gamma Distributed at 5% Significan

Gamma GOF Test
A-D Test Statistic       0.29 Anderson-Darling Gamma GOF Test

5% A-D Critical Value       0.72d data appear Gamma Distributed at 5% Significan

   95% Modified-t UCL (Johnson-1978)  14153

MLE Mean (bias corrected)  12475 MLE Sd (bias corrected)   3501
Approximate Chi Square Value (0.05)    218

Theta hat (MLE)    691.5 Theta star (bias corrected MLE)    982.7
nu hat (MLE)    360.8 nu star (bias corrected)    253.9

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics
k hat (MLE)      18.04 k star (bias corrected MLE)      12.69

5% Shapiro Wilk Critical Value       0.84Data appear Lognormal at 5% Significance Level
Lilliefors Test Statistic       0.13 Lilliefors Lognormal GOF Test

Lognormal GOF Test
Shapiro Wilk Test Statistic       0.91 Shapiro Wilk Lognormal GOF Test

Assuming Gamma Distribution
oximate Gamma UCL (use when n>=50))  14529% Adjusted Gamma UCL (use when n<50)  14925

Adjusted Level of Significance      0.026 Adjusted Chi Square Value    212.2

Assuming Lognormal Distribution
   95% H-UCL  14812    90% Chebyshev (MVUE) UCL  15574

Maximum of Logged Data       9.68 SD of logged Data       0.25

Lognormal Statistics
Minimum of Logged Data       8.85 Mean of logged Data       9.40

5% Lilliefors Critical Value       0.28Data appear Lognormal at 5% Significance Level
Data appear Lognormal at 5% Significance Level

Nonparametric Distribution Free UCL Statistics
Data appear to follow a Discernible Distribution at 5% Significance Level

   95% Chebyshev (MVUE) UCL  16968  97.5% Chebyshev (MVUE) UCL  18901
   99% Chebyshev (MVUE) UCL  22700
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   95% CLT UCL  13999    95% Jackknife UCL  14173
   95% Standard Bootstrap UCL  13891    95% Bootstrap-t UCL  14041

Nonparametric Distribution Free UCLs

Suggested UCL to Use
95% Student's-t UCL  14173

   90% Chebyshev(Mean, Sd) UCL  15254    95% Chebyshev(Mean, Sd) UCL  16512
 97.5% Chebyshev(Mean, Sd) UCL  18259    99% Chebyshev(Mean, Sd) UCL  21691

   95% Hall's Bootstrap UCL  13894    95% Percentile Bootstrap UCL  13905
   95% BCA Bootstrap UCL  13920

Lead

General Statistics
Total Number of Observations      10 Number of Distinct Observations      10

 highly negatively-skewed data, confidence limits (e.g., Chen, Johnson, Lognormal, and Gamma) ma
reliable.  Chen's and Johnson's methods provide adjustments for positvely skewed data sets.

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
mmendations are based upon the results of the simulation studies summarized in Singh, Singh, and 

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.
For additional insight the user may want to consult a statistician.

Coefficient of Variation       0.38 Skewness     -0.269

Maximum      20.9 Median      13.55
SD       5.17 Std. Error of Mean       1.63

Number of Missing Observations       0
Minimum       4.53 Mean      13.46

Data appear Normal at 5% Significance Level

Assuming Normal Distribution
   95% Normal UCL    95% UCLs (Adjusted for Skewness)

Lilliefors Test Statistic       0.11 Lilliefors GOF Test
5% Lilliefors Critical Value       0.28 Data appear Normal at 5% Significance Level

Normal GOF Test
Shapiro Wilk Test Statistic       0.97 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.84 Data appear Normal at 5% Significance Level

5% K-S Critical Value       0.26d data appear Gamma Distributed at 5% Significan
Detected data appear Gamma Distributed at 5% Significance Level

5% A-D Critical Value       0.72d data appear Gamma Distributed at 5% Significan
K-S Test Statistic       0.14 Kolmogrov-Smirnoff Gamma GOF Test

Gamma GOF Test
A-D Test Statistic       0.26 Anderson-Darling Gamma GOF Test

   95% Student's-t UCL      16.46    95% Adjusted-CLT UCL (Chen-1995)      16
   95% Modified-t UCL (Johnson-1978)      16.43

MLE Mean (bias corrected)      13.46 MLE Sd (bias corrected)       6.49
Approximate Chi Square Value (0.05)      65.6

Theta hat (MLE)       2.22 Theta star (bias corrected MLE)       3.13
nu hat (MLE)    120.9 nu star (bias corrected)      85.98

Gamma Statistics
k hat (MLE)       6.04 k star (bias corrected MLE)       4.29

5% Shapiro Wilk Critical Value       0.84Data appear Lognormal at 5% Significance Level
Lilliefors Test Statistic       0.17 Lilliefors Lognormal GOF Test

Lognormal GOF Test
Shapiro Wilk Test Statistic       0.91 Shapiro Wilk Lognormal GOF Test

Assuming Gamma Distribution
oximate Gamma UCL (use when n>=50))      17.64% Adjusted Gamma UCL (use when n<50)      18.51

Adjusted Level of Significance      0.026 Adjusted Chi Square Value      62.52

Assuming Lognormal Distribution
   95% H-UCL      19.36    90% Chebyshev (MVUE) UCL      19.78

Maximum of Logged Data       3.04 SD of logged Data       0.46

Lognormal Statistics
Minimum of Logged Data       1.51 Mean of logged Data       2.51

5% Lilliefors Critical Value       0.28Data appear Lognormal at 5% Significance Level
Data appear Lognormal at 5% Significance Level

   95% CLT UCL      16.15    95% Jackknife UCL      16.46
   95% Standard Bootstrap UCL      16.07    95% Bootstrap-t UCL      16.31

Nonparametric Distribution Free UCL Statistics
Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

   95% Chebyshev (MVUE) UCL      22.56  97.5% Chebyshev (MVUE) UCL      26.42
   99% Chebyshev (MVUE) UCL      34.01

   95% Hall's Bootstrap UCL      16.07    95% Percentile Bootstrap UCL      15.86
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Suggested UCL to Use
95% Student's-t UCL      16.46

   90% Chebyshev(Mean, Sd) UCL      18.36    95% Chebyshev(Mean, Sd) UCL      20.59
 97.5% Chebyshev(Mean, Sd) UCL      23.67    99% Chebyshev(Mean, Sd) UCL      29.73

   95% BCA Bootstrap UCL      15.81

Magnesium

General Statistics
Total Number of Observations      10 Number of Distinct Observations      10

 highly negatively-skewed data, confidence limits (e.g., Chen, Johnson, Lognormal, and Gamma) ma
reliable.  Chen's and Johnson's methods provide adjustments for positvely skewed data sets.

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
mmendations are based upon the results of the simulation studies summarized in Singh, Singh, and 

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.
For additional insight the user may want to consult a statistician.

Coefficient of Variation       0.31 Skewness       0.92

Maximum   2600 Median   1495
SD    504.1 Std. Error of Mean    159.4

Number of Missing Observations       0
Minimum   1060 Mean   1609

Data appear Normal at 5% Significance Level

Assuming Normal Distribution
   95% Normal UCL    95% UCLs (Adjusted for Skewness)

Lilliefors Test Statistic       0.22 Lilliefors GOF Test
5% Lilliefors Critical Value       0.28 Data appear Normal at 5% Significance Level

Normal GOF Test
Shapiro Wilk Test Statistic       0.90 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.84 Data appear Normal at 5% Significance Level

5% A-D Critical Value       0.72d data appear Gamma Distributed at 5% Significan
K-S Test Statistic       0.18 Kolmogrov-Smirnoff Gamma GOF Test

Gamma GOF Test
A-D Test Statistic       0.33 Anderson-Darling Gamma GOF Test

   95% Student's-t UCL   1901    95% Adjusted-CLT UCL (Chen-1995)   1921
   95% Modified-t UCL (Johnson-1978)   1909

Theta hat (MLE)    130.5 Theta star (bias corrected MLE)    185
nu hat (MLE)    246.5 nu star (bias corrected)    173.9

Gamma Statistics
k hat (MLE)      12.33 k star (bias corrected MLE)       8.69

5% K-S Critical Value       0.26d data appear Gamma Distributed at 5% Significan
Detected data appear Gamma Distributed at 5% Significance Level

Assuming Gamma Distribution
oximate Gamma UCL (use when n>=50))   1938% Adjusted Gamma UCL (use when n<50)   2002

Adjusted Level of Significance      0.026 Adjusted Chi Square Value    139.7

MLE Mean (bias corrected)   1609 MLE Sd (bias corrected)    545.7
Approximate Chi Square Value (0.05)    144.4

Lognormal Statistics
Minimum of Logged Data       6.96 Mean of logged Data       7.34

5% Lilliefors Critical Value       0.28Data appear Lognormal at 5% Significance Level
Data appear Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.84Data appear Lognormal at 5% Significance Level
Lilliefors Test Statistic       0.16 Lilliefors Lognormal GOF Test

Lognormal GOF Test
Shapiro Wilk Test Statistic       0.94 Shapiro Wilk Lognormal GOF Test

   95% Chebyshev (MVUE) UCL   2270  97.5% Chebyshev (MVUE) UCL   2557
   99% Chebyshev (MVUE) UCL   3121

Assuming Lognormal Distribution
   95% H-UCL   1963    90% Chebyshev (MVUE) UCL   2063

Maximum of Logged Data       7.86 SD of logged Data       0.29

   95% Hall's Bootstrap UCL   1967    95% Percentile Bootstrap UCL   1865
   95% BCA Bootstrap UCL   1906

   95% CLT UCL   1871    95% Jackknife UCL   1901
   95% Standard Bootstrap UCL   1853    95% Bootstrap-t UCL   1999

Nonparametric Distribution Free UCL Statistics
Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

   90% Chebyshev(Mean, Sd) UCL   2087    95% Chebyshev(Mean, Sd) UCL   2304
 97.5% Chebyshev(Mean, Sd) UCL   2605    99% Chebyshev(Mean, Sd) UCL   3195
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tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
mmendations are based upon the results of the simulation studies summarized in Singh, Singh, and 

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.
For additional insight the user may want to consult a statistician.

Suggested UCL to Use
95% Student's-t UCL   1901

Minimum       4.39 Mean       6.71
Maximum       9.93 Median       6.34

Total Number of Observations      10 Number of Distinct Observations      10
Number of Missing Observations       0

Nickel

General Statistics

5% Lilliefors Critical Value       0.28 Data appear Normal at 5% Significance Level
Data appear Normal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.84 Data appear Normal at 5% Significance Level
Lilliefors Test Statistic       0.17 Lilliefors GOF Test

Normal GOF Test
Shapiro Wilk Test Statistic       0.89 Shapiro Wilk GOF Test

SD       1.90 Std. Error of Mean       0.60
Coefficient of Variation       0.28 Skewness       0.84

Gamma GOF Test
A-D Test Statistic       0.35 Anderson-Darling Gamma GOF Test

5% A-D Critical Value       0.72d data appear Gamma Distributed at 5% Significan

   95% Modified-t UCL (Johnson-1978)       7.84

Assuming Normal Distribution
   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL       7.81    95% Adjusted-CLT UCL (Chen-1995)       7.87

Theta hat (MLE)       0.45 Theta star (bias corrected MLE)       0.64
nu hat (MLE)    296.9 nu star (bias corrected)    209.2

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics
k hat (MLE)      14.85 k star (bias corrected MLE)      10.46

K-S Test Statistic       0.16 Kolmogrov-Smirnoff Gamma GOF Test
5% K-S Critical Value       0.26d data appear Gamma Distributed at 5% Significan

Lognormal GOF Test
Shapiro Wilk Test Statistic       0.94 Shapiro Wilk Lognormal GOF Test

Assuming Gamma Distribution
oximate Gamma UCL (use when n>=50))       7.94% Adjusted Gamma UCL (use when n<50)       8.18

Adjusted Level of Significance      0.026 Adjusted Chi Square Value    171.5

MLE Mean (bias corrected)       6.71 MLE Sd (bias corrected)       2.07
Approximate Chi Square Value (0.05)    176.7

Maximum of Logged Data       2.29 SD of logged Data       0.27

Lognormal Statistics
Minimum of Logged Data       1.47 Mean of logged Data       1.87

5% Lilliefors Critical Value       0.28Data appear Lognormal at 5% Significance Level
Data appear Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.84Data appear Lognormal at 5% Significance Level
Lilliefors Test Statistic       0.14 Lilliefors Lognormal GOF Test

Nonparametric Distribution Free UCL Statistics
Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

   95% Chebyshev (MVUE) UCL       9.23  97.5% Chebyshev (MVUE) UCL      10.33
   99% Chebyshev (MVUE) UCL      12.47

Assuming Lognormal Distribution
   95% H-UCL       8.03    90% Chebyshev (MVUE) UCL       8.44

   90% Chebyshev(Mean, Sd) UCL       8.51    95% Chebyshev(Mean, Sd) UCL       9.33
 97.5% Chebyshev(Mean, Sd) UCL      10.47    99% Chebyshev(Mean, Sd) UCL      12.7

   95% Hall's Bootstrap UCL       8.72    95% Percentile Bootstrap UCL       7.69
   95% BCA Bootstrap UCL       7.76

   95% CLT UCL       7.70    95% Jackknife UCL       7.81
   95% Standard Bootstrap UCL       7.67    95% Bootstrap-t UCL       8.43

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
mmendations are based upon the results of the simulation studies summarized in Singh, Singh, and 

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.
For additional insight the user may want to consult a statistician.

Suggested UCL to Use
95% Student's-t UCL       7.81
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Perchlorate

General Statistics
Total Number of Observations      10 Number of Distinct Observations      10

Variance Detects 2.0262E Percent Non-Detects      40%
Mean Detects     0.002 SD Detects     0.001

Minimum Detect 6.4500E Minimum Non-Detect     0.002
Maximum Detect     0.004 Maximum Non-Detect     0.002

Number of Detects       6 Number of Non-Detects       4
Number of Distinct Detects       6 Number of Distinct Non-Detects       4

Normal GOF Test on Detects Only
Shapiro Wilk Test Statistic       0.94 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.78etected Data appear Normal at 5% Significance Le

Mean of Logged Detects     -6.11 SD of Logged Detects       0.71

Median Detects     0.002 CV Detects       0.53
Skewness Detects     -0.225 Kurtosis Detects     -1.6

SD     0.001    95% KM (BCA) UCL     0.002
95% KM (t) UCL     0.003 95% KM (Percentile Bootstrap) UCL     0.002

Detected Data appear Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs
Mean     0.002 Standard Error of Mean 4.6375E

Lilliefors Test Statistic       0.19 Lilliefors GOF Test
5% Lilliefors Critical Value       0.36etected Data appear Normal at 5% Significance Le

Gamma GOF Tests on Detected Observations Only
A-D Test Statistic       0.33 Anderson-Darling GOF Test

5% A-D Critical Value       0.70d data appear Gamma Distributed at 5% Significan

97.5% KM Chebyshev UCL     0.005 99% KM Chebyshev UCL     0.006

   95% KM (z) UCL     0.002    95% KM Bootstrap t UCL     0.002
90% KM Chebyshev UCL     0.003 95% KM Chebyshev UCL     0.004

Theta hat (MLE) 8.6336E Theta star (bias corrected MLE)     0.001
nu hat (MLE)      36.68 nu star (bias corrected)      19.67

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only
k hat (MLE)       3.05 k star (bias corrected MLE)       1.64

K-S Test Statistic       0.23 Kolmogrov-Smirnoff GOF
5% K-S Critical Value       0.33d data appear Gamma Distributed at 5% Significan

Approximate Chi Square Value (62.46, α)      45.28 Adjusted Chi Square Value (62.46, β)      42.75
 Approximate KM-UCL (use when n>=50)     0.002mma Adjusted KM-UCL (use when n<50)     0.003

Gamma Kaplan-Meier (KM) Statistics
k hat (KM)       3.12 nu hat (KM)      62.46

MLE Mean (bias corrected)     0.002 MLE Sd (bias corrected)     0.002

Maximum      0.01 Median     0.004
SD     0.003 CV       0.70

ma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM e
Minimum 6.4500E Mean     0.005

Gamma ROS Statistics using Imputed  Non-Detects
GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1
For such situations, GROS method tends to yield inflated values of UCLs and BTVs

Adjusted Level of Significance (β)      0.026
Approximate Chi Square Value (25.28, α)      14.83 Adjusted Chi Square Value (25.28, β)      13.45

nu hat (MLE)      34.21 nu star (bias corrected)      25.28
MLE Mean (bias corrected)     0.005 MLE Sd (bias corrected)     0.004

k hat (MLE)       1.71 k star (bias corrected MLE)       1.26
Theta hat (MLE)     0.003 Theta star (bias corrected MLE)     0.004

Lilliefors Test Statistic       0.22 Lilliefors GOF Test
5% Lilliefors Critical Value       0.36ected Data appear Lognormal at 5% Significance L

Lognormal GOF Test on Detected Observations Only
Shapiro Wilk Test Statistic       0.88 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.78ected Data appear Lognormal at 5% Significance L

mma Approximate UCL (use when n>=50)     0.009% Gamma Adjusted UCL (use when n<50)      0.010

   95% BCA Bootstrap UCL     0.002    95% Bootstrap t UCL     0.003
   95% H-UCL (Log ROS)     0.003

SD in Original Scale     0.001 SD in Log Scale       0.59
% t UCL (assumes normality of ROS data)     0.002    95% Percentile Bootstrap UCL     0.002

Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects
Mean in Original Scale     0.002 Mean in Log Scale     -6.325

KM SD (logged)       0.64    95% Critical H Value (KM-Log)       2.44
KM Standard Error of Mean (logged)       0.27

CLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distribute
KM Mean (logged)     -6.327    95% H-UCL (KM -Log)     0.003
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DL/2 Statistics

DL/2 Normal DL/2 Log-Transformed
Mean in Original Scale     0.002 Mean in Log Scale     -6.312

Suggested UCL to Use
95% KM (t) UCL     0.003 95% KM (Percentile Bootstrap) UCL     0.002

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics
Detected Data appear Normal Distributed at 5% Significance Level

SD in Original Scale     0.001 SD in Log Scale       0.59
   95% t UCL (Assumes normality)     0.002    95% H-Stat UCL     0.003

Number of Detects       5 Number of Non-Detects       5
Number of Distinct Detects       5 Number of Distinct Non-Detects       5

Sulfate

General Statistics
Total Number of Observations      10 Number of Distinct Observations      10

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
Recommendations are based upon data size, data distribution, and skewness.

mmendations are based upon the results of the simulation studies summarized in Singh, Maichle, and 
ations results will not cover all Real World data sets; for additional insight the user may want to cons

Median Detects    150 CV Detects       1.48
Skewness Detects       2.17 Kurtosis Detects       4.76

Variance Detects 379928 Percent Non-Detects      50%
Mean Detects    413.9 SD Detects    616.4

Minimum Detect      65.3 Minimum Non-Detect       5.74
Maximum Detect   1510 Maximum Non-Detect       9.77

Lilliefors Test Statistic       0.40 Lilliefors GOF Test
5% Lilliefors Critical Value       0.39Detected Data Not Normal at 5% Significance Leve

Normal GOF Test on Detects Only
Shapiro Wilk Test Statistic       0.65 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.76Detected Data Not Normal at 5% Significance Leve

Mean of Logged Detects       5.32 SD of Logged Detects       1.21

   95% KM (z) UCL    465.7    95% KM Bootstrap t UCL   1367
90% KM Chebyshev UCL    676.5 95% KM Chebyshev UCL    887.9

SD    440    95% KM (BCA) UCL    488.1
95% KM (t) UCL    495 95% KM (Percentile Bootstrap) UCL    496.4

Detected Data Not Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs
Mean    209.8 Standard Error of Mean    155.6

K-S Test Statistic       0.32 Kolmogrov-Smirnoff GOF
5% K-S Critical Value       0.36d data appear Gamma Distributed at 5% Significan

Gamma GOF Tests on Detected Observations Only
A-D Test Statistic       0.60 Anderson-Darling GOF Test

5% A-D Critical Value       0.69d data appear Gamma Distributed at 5% Significan

97.5% KM Chebyshev UCL   1181 99% KM Chebyshev UCL   1758

MLE Mean (bias corrected)    413.9 MLE Sd (bias corrected)    604.1

Theta hat (MLE)    492.6 Theta star (bias corrected MLE)    881.7
nu hat (MLE)       8.40 nu star (bias corrected)       4.69

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only
k hat (MLE)       0.84 k star (bias corrected MLE)       0.46

Gamma ROS Statistics using Imputed  Non-Detects
GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1
For such situations, GROS method tends to yield inflated values of UCLs and BTVs

Approximate Chi Square Value (4.55, α)       0.94 Adjusted Chi Square Value (4.55, β)       0.7
 Approximate KM-UCL (use when n>=50)   1005 mma Adjusted KM-UCL (use when n<50)   1362

Gamma Kaplan-Meier (KM) Statistics
k hat (KM)       0.22 nu hat (KM)       4.54

k hat (MLE)       0.15 k star (bias corrected MLE)       0.17
Theta hat (MLE)   1344 Theta star (bias corrected MLE)   1186

Maximum   1510 Median      32.66
SD    465.2 CV       2.24

ma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM e
Minimum      0.01 Mean    206.9

mma Approximate UCL (use when n>=50)   1360% Gamma Adjusted UCL (use when n<50)   1944

Adjusted Level of Significance (β)      0.026
Approximate Chi Square Value (3.49, α)       0.53 Adjusted Chi Square Value (3.49, β)       0.37

nu hat (MLE)       3.07 nu star (bias corrected)       3.48
MLE Mean (bias corrected)    206.9 MLE Sd (bias corrected)    495.5

Lognormal GOF Test on Detected Observations Only
Shapiro Wilk Test Statistic       0.89 Shapiro Wilk GOF Test
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Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects
Mean in Original Scale    209.7 Mean in Log Scale       3.51

Lilliefors Test Statistic       0.24 Lilliefors GOF Test
5% Lilliefors Critical Value       0.39ected Data appear Lognormal at 5% Significance L

5% Shapiro Wilk Critical Value       0.76ected Data appear Lognormal at 5% Significance L

CLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distribute
KM Mean (logged)       3.53    95% H-UCL (KM -Log)   6958

   95% BCA Bootstrap UCL    652.6    95% Bootstrap t UCL   1756
   95% H-UCL (Log ROS)  13262

SD in Original Scale    463.9 SD in Log Scale       2.06
% t UCL (assumes normality of ROS data)    478.6    95% Percentile Bootstrap UCL    491.7

SD in Original Scale    464.3 SD in Log Scale       2.28
   95% t UCL (Assumes normality)    477.9    95% H-Stat UCL  38310

DL/2 Statistics
DL/2 Normal DL/2 Log-Transformed
Mean in Original Scale    208.8 Mean in Log Scale       3.30

KM SD (logged)       1.94    95% Critical H Value (KM-Log)       5.26
KM Standard Error of Mean (logged)       0.68

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
Recommendations are based upon data size, data distribution, and skewness.

mmendations are based upon the results of the simulation studies summarized in Singh, Maichle, and 
ations results will not cover all Real World data sets; for additional insight the user may want to cons

95% Adjusted Gamma KM-UCL   1362
Warning: Recommended UCL exceeds the maximum observation

Suggested UCL to Use
95% KM (t) UCL    495 95% GROS Adjusted Gamma UCL   1944

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics
Detected Data appear Gamma Distributed at 5% Significance Level

Minimum      12.2 Mean      22.48
Maximum      28.1 Median      23.65

Total Number of Observations      10 Number of Distinct Observations      10
Number of Missing Observations       0

Vanadium

General Statistics

5% Lilliefors Critical Value       0.28 Data appear Normal at 5% Significance Level
Data appear Normal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.84 Data appear Normal at 5% Significance Level
Lilliefors Test Statistic       0.20 Lilliefors GOF Test

Normal GOF Test
Shapiro Wilk Test Statistic       0.89 Shapiro Wilk GOF Test

SD       5.24 Std. Error of Mean       1.65
Coefficient of Variation       0.23 Skewness     -1.043

Gamma GOF Test
A-D Test Statistic       0.64 Anderson-Darling Gamma GOF Test

5% A-D Critical Value       0.72d data appear Gamma Distributed at 5% Significan

   95% Modified-t UCL (Johnson-1978)      25.43

Assuming Normal Distribution
   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL      25.52    95% Adjusted-CLT UCL (Chen-1995)      24.62

Theta hat (MLE)       1.33 Theta star (bias corrected MLE)       1.89
nu hat (MLE)    337.7 nu star (bias corrected)    237.8

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics
k hat (MLE)      16.89 k star (bias corrected MLE)      11.89

K-S Test Statistic       0.23 Kolmogrov-Smirnoff Gamma GOF Test
5% K-S Critical Value       0.26d data appear Gamma Distributed at 5% Significan

Assuming Gamma Distribution
oximate Gamma UCL (use when n>=50))      26.32% Adjusted Gamma UCL (use when n<50)      27.06

Adjusted Level of Significance      0.026 Adjusted Chi Square Value    197.5

MLE Mean (bias corrected)      22.48 MLE Sd (bias corrected)       6.52
Approximate Chi Square Value (0.05)    203.1

5% Lilliefors Critical Value       0.28Data appear Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.84 Data Not Lognormal at 5% Significance Level
Lilliefors Test Statistic       0.24 Lilliefors Lognormal GOF Test

Lognormal GOF Test
Shapiro Wilk Test Statistic       0.83 Shapiro Wilk Lognormal GOF Test
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Lognormal Statistics
Minimum of Logged Data       2.50 Mean of logged Data       3.08

Data appear Approximate Lognormal at 5% Significance Level

   95% Chebyshev (MVUE) UCL      31.05  97.5% Chebyshev (MVUE) UCL      34.72
   99% Chebyshev (MVUE) UCL      41.94

Assuming Lognormal Distribution
   95% H-UCL      27    90% Chebyshev (MVUE) UCL      28.4

Maximum of Logged Data       3.33 SD of logged Data       0.27

   95% Hall's Bootstrap UCL      24.68    95% Percentile Bootstrap UCL      24.91
   95% BCA Bootstrap UCL      24.68

   95% CLT UCL      25.21    95% Jackknife UCL      25.52
   95% Standard Bootstrap UCL      25.03    95% Bootstrap-t UCL      24.98

Nonparametric Distribution Free UCL Statistics
Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

 highly negatively-skewed data, confidence limits (e.g., Chen, Johnson, Lognormal, and Gamma) ma
reliable.  Chen's and Johnson's methods provide adjustments for positvely skewed data sets.

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
mmendations are based upon the results of the simulation studies summarized in Singh, Singh, and 

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.
For additional insight the user may want to consult a statistician.

Suggested UCL to Use
95% Student's-t UCL      25.52

   90% Chebyshev(Mean, Sd) UCL      27.45    95% Chebyshev(Mean, Sd) UCL      29.7
 97.5% Chebyshev(Mean, Sd) UCL      32.83    99% Chebyshev(Mean, Sd) UCL      38.97
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General Statistics
Total Number of Observations      10 Number of Distinct Observations      10

 f Bootstrap Operations   2000

Benzo(a)anthracene

From File   16-024(u)_0-10.xls
Full Precision   OFF

Confidence Coefficient   95%

UCL Statistics for Data Sets with Non-Detects

User Selected Options
e/Time of Computation   2/2/2015 2:22:08 PM

Variance Detects       2.10 Percent Non-Detects      40%
Mean Detects       0.83 SD Detects       1.45

Minimum Detect      0.016 Minimum Non-Detect      0.036
Maximum Detect       3.64 Maximum Non-Detect      0.038

Number of Detects       6 Number of Non-Detects       4
Number of Distinct Detects       6 Number of Distinct Non-Detects       4

Normal GOF Test on Detects Only
Shapiro Wilk Test Statistic       0.67 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.78Detected Data Not Normal at 5% Significance Leve

Mean of Logged Detects     -1.977 SD of Logged Detects       2.20

Median Detects      0.066 CV Detects       1.73
Skewness Detects       1.97 Kurtosis Detects       3.76

SD       1.10 95% KM (BCA) UCL       1.12
   95% KM (t) UCL       1.21    95% KM (Percentile Bootstrap) UCL       1.22

Detected Data Not Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs
Mean       0.51 Standard Error of Mean       0.38

Lilliefors Test Statistic       0.36 Lilliefors GOF Test
5% Lilliefors Critical Value       0.36Detected Data Not Normal at 5% Significance Leve

Gamma GOF Tests on Detected Observations Only
A-D Test Statistic       0.60 Anderson-Darling GOF Test

5% A-D Critical Value       0.75d data appear Gamma Distributed at 5% Significan

97.5% KM Chebyshev UCL       2.89 99% KM Chebyshev UCL       4.30

   95% KM (z) UCL       1.13    95% KM Bootstrap t UCL      22.7
90% KM Chebyshev UCL       1.65 95% KM Chebyshev UCL       2.17

Theta hat (MLE)       2.26 Theta star (bias corrected MLE)       2.82
nu hat (MLE)       4.44 nu star (bias corrected)       3.55

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only
k hat (MLE)       0.37 k star (bias corrected MLE)       0.29

K-S Test Statistic       0.32 Kolmogrov-Smirnoff GOF
5% K-S Critical Value       0.35d data appear Gamma Distributed at 5% Significan

Approximate Chi Square Value (4.32, α)       0.85 Adjusted Chi Square Value (4.32, β)       0.62
 Approximate KM-UCL (use when n>=50)       2.59mma Adjusted KM-UCL (use when n<50)       3.55

Gamma Kaplan-Meier (KM) Statistics
k hat (KM)       0.21 nu hat (KM)       4.31

MLE Mean (bias corrected)       0.83 MLE Sd (bias corrected)       1.53

Maximum       3.64 Median      0.021
SD       1.16 CV       2.29

ma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM e
Minimum      0.01 Mean       0.50

Gamma ROS Statistics using Imputed  Non-Detects
GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1
For such situations, GROS method tends to yield inflated values of UCLs and BTVs

Adjusted Level of Significance (β)      0.026
Approximate Chi Square Value (5.46, α)       1.36 Adjusted Chi Square Value (5.46, β)       1.04

nu hat (MLE)       5.89 nu star (bias corrected)       5.45
MLE Mean (bias corrected)       0.50 MLE Sd (bias corrected)       0.97

k hat (MLE)       0.29 k star (bias corrected MLE)       0.27
Theta hat (MLE)       1.72 Theta star (bias corrected MLE)       1.85

Lilliefors Test Statistic       0.23 Lilliefors GOF Test
5% Lilliefors Critical Value       0.36ected Data appear Lognormal at 5% Significance L

Lognormal GOF Test on Detected Observations Only
Shapiro Wilk Test Statistic       0.87 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.78ected Data appear Lognormal at 5% Significance L

mma Approximate UCL (use when n>=50)       2.01% Gamma Adjusted UCL (use when n<50)       2.63

SD in Original Scale       1.16 SD in Log Scale       2.00
% t UCL (assumes normality of ROS data)       1.18    95% Percentile Bootstrap UCL       1.22

Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects
Mean in Original Scale       0.50 Mean in Log Scale     -2.862
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   95% BCA Bootstrap UCL       1.48    95% Bootstrap t UCL      23.24

   95% H-UCL (Log ROS)      15.77

DL/2 Statistics
DL/2 Normal DL/2 Log-Transformed
Mean in Original Scale       0.51 Mean in Log Scale     -2.778

KM SD (logged)       1.82    95% Critical H Value (KM-Log)       4.96
KM Standard Error of Mean (logged)       0.63

CLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distribute
KM Mean (logged)     -2.732    95% H-UCL (KM -Log)       7

Suggested UCL to Use
95% KM (BCA) UCL       1.12 95% GROS Adjusted Gamma UCL       2.63

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics
Detected Data appear Gamma Distributed at 5% Significance Level

SD in Original Scale       1.16 SD in Log Scale       1.94
   95% t UCL (Assumes normality)       1.18    95% H-Stat UCL      12.45

Benzo(a)pyrene

General Statistics
Total Number of Observations      10 Number of Distinct Observations      10

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
Recommendations are based upon data size, data distribution, and skewness.

mmendations are based upon the results of the simulation studies summarized in Singh, Maichle, and 
ations results will not cover all Real World data sets; for additional insight the user may want to cons

95% Adjusted Gamma KM-UCL       3.55

Variance Detects       3.05 Percent Non-Detects      50%
Mean Detects       1.11 SD Detects       1.74

Minimum Detect      0.013 Minimum Non-Detect      0.036
Maximum Detect       4.08 Maximum Non-Detect      0.039

Number of Detects       5 Number of Non-Detects       5
Number of Distinct Detects       5 Number of Distinct Non-Detects       5

Normal GOF Test on Detects Only
Shapiro Wilk Test Statistic       0.74 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.76Detected Data Not Normal at 5% Significance Leve

Mean of Logged Detects     -1.613 SD of Logged Detects       2.39

Median Detects       0.10 CV Detects       1.56
Skewness Detects       1.74 Kurtosis Detects       2.80

SD       1.23    95% KM (BCA) UCL       1.26
95% KM (t) UCL       1.36 95% KM (Percentile Bootstrap) UCL       1.37

Detected Data appear Approximate Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs
Mean       0.56 Standard Error of Mean       0.43

Lilliefors Test Statistic       0.31 Lilliefors GOF Test
5% Lilliefors Critical Value       0.39etected Data appear Normal at 5% Significance Le

Gamma GOF Tests on Detected Observations Only
A-D Test Statistic       0.36 Anderson-Darling GOF Test

5% A-D Critical Value       0.72d data appear Gamma Distributed at 5% Significan

97.5% KM Chebyshev UCL       3.29 99% KM Chebyshev UCL       4.91

   95% KM (z) UCL       1.28    95% KM Bootstrap t UCL      20.63
90% KM Chebyshev UCL       1.87 95% KM Chebyshev UCL       2.47

Theta hat (MLE)       2.90 Theta star (bias corrected MLE)       3.89
nu hat (MLE)       3.84 nu star (bias corrected)       2.87

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only
k hat (MLE)       0.38 k star (bias corrected MLE)       0.28

K-S Test Statistic       0.29 Kolmogrov-Smirnoff GOF
5% K-S Critical Value       0.37d data appear Gamma Distributed at 5% Significan

Approximate Chi Square Value (4.18, α)       0.79 Adjusted Chi Square Value (4.18, β)       0.57
 Approximate KM-UCL (use when n>=50)       2.97mma Adjusted KM-UCL (use when n<50)       4.10

Gamma Kaplan-Meier (KM) Statistics
k hat (KM)       0.20 nu hat (KM)       4.18

MLE Mean (bias corrected)       1.11 MLE Sd (bias corrected)       2.08

Maximum       4.08 Median      0.011
SD       1.30 CV       2.31

ma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM e
Minimum      0.01 Mean       0.56

Gamma ROS Statistics using Imputed  Non-Detects
GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1
For such situations, GROS method tends to yield inflated values of UCLs and BTVs

k hat (MLE)       0.27 k star (bias corrected MLE)       0.26
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Adjusted Level of Significance (β)      0.026
Approximate Chi Square Value (5.19, α)       1.24 Adjusted Chi Square Value (5.19, β)       0.94

nu hat (MLE)       5.51 nu star (bias corrected)       5.19
MLE Mean (bias corrected)       0.56 MLE Sd (bias corrected)       1.10

Theta hat (MLE)       2.04 Theta star (bias corrected MLE)       2.17

Lilliefors Test Statistic       0.20 Lilliefors GOF Test
5% Lilliefors Critical Value       0.39ected Data appear Lognormal at 5% Significance L

Lognormal GOF Test on Detected Observations Only
Shapiro Wilk Test Statistic       0.94 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.76ected Data appear Lognormal at 5% Significance L

mma Approximate UCL (use when n>=50)       2.35% Gamma Adjusted UCL (use when n<50)       3.11

   95% BCA Bootstrap UCL       1.78    95% Bootstrap t UCL      23.23
   95% H-UCL (Log ROS)    119.8

SD in Original Scale       1.30 SD in Log Scale       2.42
% t UCL (assumes normality of ROS data)       1.31    95% Percentile Bootstrap UCL       1.28

Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects
Mean in Original Scale       0.56 Mean in Log Scale     -3.339

DL/2 Statistics
DL/2 Normal DL/2 Log-Transformed
Mean in Original Scale       0.56 Mean in Log Scale     -2.789

KM SD (logged)       2.03    95% Critical H Value (KM-Log)       5.48
KM Standard Error of Mean (logged)       0.72

CLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distribute
KM Mean (logged)     -2.974    95% H-UCL (KM -Log)      16.99

Suggested UCL to Use
95% KM (t) UCL       1.36 95% KM (Percentile Bootstrap) UCL       1.37

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics
Detected Data appear Approximate Normal Distributed at 5% Significance Level

SD in Original Scale       1.30 SD in Log Scale       2.02
   95% t UCL (Assumes normality)       1.32    95% H-Stat UCL      18.89

Number of Detects       6 Number of Non-Detects       4
Number of Distinct Detects       6 Number of Distinct Non-Detects       4

Benzo(b)fluoranthene

General Statistics
Total Number of Observations      10 Number of Distinct Observations      10

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
Recommendations are based upon data size, data distribution, and skewness.

mmendations are based upon the results of the simulation studies summarized in Singh, Maichle, and 
ations results will not cover all Real World data sets; for additional insight the user may want to cons

Median Detects      0.094 CV Detects       1.73
Skewness Detects       1.95 Kurtosis Detects       3.66

Variance Detects       3.93 Percent Non-Detects      40%
Mean Detects       1.14 SD Detects       1.98

Minimum Detect      0.014 Minimum Non-Detect      0.036
Maximum Detect       4.97 Maximum Non-Detect      0.038

Lilliefors Test Statistic       0.36 Lilliefors GOF Test
5% Lilliefors Critical Value       0.36Detected Data Not Normal at 5% Significance Leve

Normal GOF Test on Detects Only
Shapiro Wilk Test Statistic       0.68 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.78Detected Data Not Normal at 5% Significance Leve

Mean of Logged Detects     -1.834 SD of Logged Detects       2.40

   95% KM (z) UCL       1.55    95% KM Bootstrap t UCL      27.96
90% KM Chebyshev UCL       2.26 95% KM Chebyshev UCL       2.97

SD       1.50 95% KM (BCA) UCL       1.53
   95% KM (t) UCL       1.65    95% KM (Percentile Bootstrap) UCL       1.52

Detected Data Not Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs
Mean       0.69 Standard Error of Mean       0.52

K-S Test Statistic       0.30 Kolmogrov-Smirnoff GOF
5% K-S Critical Value       0.35d data appear Gamma Distributed at 5% Significan

Gamma GOF Tests on Detected Observations Only
A-D Test Statistic       0.51 Anderson-Darling GOF Test

5% A-D Critical Value       0.76d data appear Gamma Distributed at 5% Significan

97.5% KM Chebyshev UCL       3.95 99% KM Chebyshev UCL       5.89

Theta hat (MLE)       3.34 Theta star (bias corrected MLE)       4.06

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only
k hat (MLE)       0.34 k star (bias corrected MLE)       0.28
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MLE Mean (bias corrected)       1.14 MLE Sd (bias corrected)       2.15
nu hat (MLE)       4.11 nu star (bias corrected)       3.38

Gamma ROS Statistics using Imputed  Non-Detects
GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1
For such situations, GROS method tends to yield inflated values of UCLs and BTVs

Approximate Chi Square Value (4.24, α)       0.81 Adjusted Chi Square Value (4.24, β)       0.59
 Approximate KM-UCL (use when n>=50)       3.59mma Adjusted KM-UCL (use when n<50)       4.94

Gamma Kaplan-Meier (KM) Statistics
k hat (KM)       0.21 nu hat (KM)       4.23

k hat (MLE)       0.27 k star (bias corrected MLE)       0.25
Theta hat (MLE)       2.54 Theta star (bias corrected MLE)       2.69

Maximum       4.97 Median      0.016
SD       1.59 CV       2.29

ma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM e
Minimum      0.01 Mean       0.69

mma Approximate UCL (use when n>=50)       2.92% Gamma Adjusted UCL (use when n<50)       3.86

Adjusted Level of Significance (β)      0.026
Approximate Chi Square Value (5.14, α)       1.21 Adjusted Chi Square Value (5.14, β)       0.92

nu hat (MLE)       5.44 nu star (bias corrected)       5.14
MLE Mean (bias corrected)       0.69 MLE Sd (bias corrected)       1.36

Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects
Mean in Original Scale       0.69 Mean in Log Scale     -2.832

Lilliefors Test Statistic       0.20 Lilliefors GOF Test
5% Lilliefors Critical Value       0.36ected Data appear Lognormal at 5% Significance L

Lognormal GOF Test on Detected Observations Only
Shapiro Wilk Test Statistic       0.89 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.78ected Data appear Lognormal at 5% Significance L

CLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distribute
KM Mean (logged)     -2.753    95% H-UCL (KM -Log)      21.57

   95% BCA Bootstrap UCL       2.01    95% Bootstrap t UCL      28.76
   95% H-UCL (Log ROS)      52.19

SD in Original Scale       1.59 SD in Log Scale       2.20
% t UCL (assumes normality of ROS data)       1.61    95% Percentile Bootstrap UCL       1.66

SD in Original Scale       1.59 SD in Log Scale       2.10
   95% t UCL (Assumes normality)       1.61    95% H-Stat UCL      33.36

DL/2 Statistics
DL/2 Normal DL/2 Log-Transformed
Mean in Original Scale       0.69 Mean in Log Scale     -2.69

KM SD (logged)       2.04    95% Critical H Value (KM-Log)       5.49
KM Standard Error of Mean (logged)       0.70

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
Recommendations are based upon data size, data distribution, and skewness.

mmendations are based upon the results of the simulation studies summarized in Singh, Maichle, and 
ations results will not cover all Real World data sets; for additional insight the user may want to cons

95% Adjusted Gamma KM-UCL       4.94

Suggested UCL to Use
95% KM (BCA) UCL       1.53 95% GROS Adjusted Gamma UCL       3.86

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics
Detected Data appear Gamma Distributed at 5% Significance Level

Minimum Detect       0.15 Minimum Non-Detect       0.51
Maximum Detect       0.33 Maximum Non-Detect       0.57

Number of Detects       5 Number of Non-Detects       5
Number of Distinct Detects       5 Number of Distinct Non-Detects       5

Cadmium

General Statistics
Total Number of Observations      10 Number of Distinct Observations      10

Mean of Logged Detects     -1.61 SD of Logged Detects       0.30

Median Detects       0.17 CV Detects       0.34
Skewness Detects       1.94 Kurtosis Detects       3.90

Variance Detects     0.005 Percent Non-Detects      50%
Mean Detects       0.20 SD Detects      0.072

Detected Data appear Normal at 5% Significance Level

Lilliefors Test Statistic       0.33 Lilliefors GOF Test
5% Lilliefors Critical Value       0.39etected Data appear Normal at 5% Significance Le

Normal GOF Test on Detects Only
Shapiro Wilk Test Statistic       0.76 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.76etected Data appear Normal at 5% Significance Le
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Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs

Mean       0.20 Standard Error of Mean      0.032

97.5% KM Chebyshev UCL       0.40 99% KM Chebyshev UCL       0.52

   95% KM (z) UCL       0.26    95% KM Bootstrap t UCL       0.46
90% KM Chebyshev UCL       0.30 95% KM Chebyshev UCL       0.34

SD      0.064    95% KM (BCA) UCL       0.26
95% KM (t) UCL       0.26 95% KM (Percentile Bootstrap) UCL       0.26

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only
k hat (MLE)      12.69 k star (bias corrected MLE)       5.20

K-S Test Statistic       0.30 Kolmogrov-Smirnoff GOF
5% K-S Critical Value       0.35d data appear Gamma Distributed at 5% Significan

Gamma GOF Tests on Detected Observations Only
A-D Test Statistic       0.59 Anderson-Darling GOF Test

5% A-D Critical Value       0.67d data appear Gamma Distributed at 5% Significan

Gamma Kaplan-Meier (KM) Statistics
k hat (KM)      10.41 nu hat (KM)    208.2

MLE Mean (bias corrected)       0.20 MLE Sd (bias corrected)      0.091

Theta hat (MLE)      0.016 Theta star (bias corrected MLE)      0.039
nu hat (MLE)    126.9 nu star (bias corrected)      52.09

ma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM e
Minimum       0.15 Mean       0.20

Gamma ROS Statistics using Imputed  Non-Detects
GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1
For such situations, GROS method tends to yield inflated values of UCLs and BTVs

pproximate Chi Square Value (208.21, α)    175.8 Adjusted Chi Square Value (208.21, β)    170.6
 Approximate KM-UCL (use when n>=50)       0.24mma Adjusted KM-UCL (use when n<50)       0.25

nu hat (MLE)    503.4 nu star (bias corrected)    353.7
MLE Mean (bias corrected)       0.20 MLE Sd (bias corrected)      0.049

k hat (MLE)      25.17 k star (bias corrected MLE)      17.68
Theta hat (MLE)     0.008 Theta star (bias corrected MLE)      0.011

Maximum       0.33 Median       0.20
SD      0.048 CV       0.23

Lognormal GOF Test on Detected Observations Only
Shapiro Wilk Test Statistic       0.82 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.76ected Data appear Lognormal at 5% Significance L

mma Approximate UCL (use when n>=50)       0.23% Gamma Adjusted UCL (use when n<50)       0.24

Adjusted Level of Significance (β)      0.026
pproximate Chi Square Value (353.68, α)    311.1 Adjusted Chi Square Value (353.68, β)    304.2

SD in Original Scale      0.048 SD in Log Scale       0.20
% t UCL (assumes normality of ROS data)       0.23    95% Percentile Bootstrap UCL       0.23

Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects
Mean in Original Scale       0.20 Mean in Log Scale     -1.61

Lilliefors Test Statistic       0.28 Lilliefors GOF Test
5% Lilliefors Critical Value       0.39ected Data appear Lognormal at 5% Significance L

KM SD (logged)       0.26    95% Critical H Value (KM-Log)       1.94
KM Standard Error of Mean (logged)       0.13

CLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distribute
KM Mean (logged)     -1.61    95% H-UCL (KM -Log)       0.24

   95% BCA Bootstrap UCL       0.23    95% Bootstrap t UCL       0.25
   95% H-UCL (Log ROS)       0.23

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics
Detected Data appear Normal Distributed at 5% Significance Level

SD in Original Scale      0.058 SD in Log Scale       0.25
   95% t UCL (Assumes normality)       0.27    95% H-Stat UCL       0.28

DL/2 Statistics
DL/2 Normal DL/2 Log-Transformed
Mean in Original Scale       0.23 Mean in Log Scale     -1.46

Chrysene

General Statistics
Total Number of Observations      10 Number of Distinct Observations      10

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
Recommendations are based upon data size, data distribution, and skewness.

mmendations are based upon the results of the simulation studies summarized in Singh, Maichle, and 
ations results will not cover all Real World data sets; for additional insight the user may want to cons

Suggested UCL to Use
95% KM (t) UCL       0.26 95% KM (Percentile Bootstrap) UCL       0.26
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Variance Detects       2.82 Percent Non-Detects      40%
Mean Detects       0.95 SD Detects       1.68

Minimum Detect      0.014 Minimum Non-Detect      0.036
Maximum Detect       4.22 Maximum Non-Detect      0.038

Number of Detects       6 Number of Non-Detects       4
Number of Distinct Detects       6 Number of Distinct Non-Detects       4

Normal GOF Test on Detects Only
Shapiro Wilk Test Statistic       0.67 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.78Detected Data Not Normal at 5% Significance Leve

Mean of Logged Detects     -1.949 SD of Logged Detects       2.30

Median Detects      0.072 CV Detects       1.75
Skewness Detects       2.00 Kurtosis Detects       3.94

SD       1.27    95% KM (BCA) UCL       1.29
95% KM (t) UCL       1.39 95% KM (Percentile Bootstrap) UCL       1.29

Detected Data appear Approximate Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs
Mean       0.58 Standard Error of Mean       0.44

Lilliefors Test Statistic       0.36 Lilliefors GOF Test
5% Lilliefors Critical Value       0.36etected Data appear Normal at 5% Significance Le

Gamma GOF Tests on Detected Observations Only
A-D Test Statistic       0.56 Anderson-Darling GOF Test

5% A-D Critical Value       0.75d data appear Gamma Distributed at 5% Significan

97.5% KM Chebyshev UCL       3.33 99% KM Chebyshev UCL       4.97

   95% KM (z) UCL       1.30    95% KM Bootstrap t UCL      22.03
90% KM Chebyshev UCL       1.90 95% KM Chebyshev UCL       2.50

Theta hat (MLE)       2.71 Theta star (bias corrected MLE)       3.33
nu hat (MLE)       4.23 nu star (bias corrected)       3.44

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only
k hat (MLE)       0.35 k star (bias corrected MLE)       0.28

K-S Test Statistic       0.31 Kolmogrov-Smirnoff GOF
5% K-S Critical Value       0.35d data appear Gamma Distributed at 5% Significan

Approximate Chi Square Value (4.17, α)       0.79 Adjusted Chi Square Value (4.17, β)       0.57
 Approximate KM-UCL (use when n>=50)       3.07mma Adjusted KM-UCL (use when n<50)       4.23

Gamma Kaplan-Meier (KM) Statistics
k hat (KM)       0.20 nu hat (KM)       4.17

MLE Mean (bias corrected)       0.95 MLE Sd (bias corrected)       1.78

Maximum       4.22 Median      0.019
SD       1.34 CV       2.32

ma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM e
Minimum      0.01 Mean       0.57

Gamma ROS Statistics using Imputed  Non-Detects
GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1
For such situations, GROS method tends to yield inflated values of UCLs and BTVs

Adjusted Level of Significance (β)      0.026
Approximate Chi Square Value (5.29, α)       1.28 Adjusted Chi Square Value (5.29, β)       0.98

nu hat (MLE)       5.65 nu star (bias corrected)       5.29
MLE Mean (bias corrected)       0.57 MLE Sd (bias corrected)       1.12

k hat (MLE)       0.28 k star (bias corrected MLE)       0.26
Theta hat (MLE)       2.04 Theta star (bias corrected MLE)       2.18

Lilliefors Test Statistic       0.22 Lilliefors GOF Test
5% Lilliefors Critical Value       0.36ected Data appear Lognormal at 5% Significance L

Lognormal GOF Test on Detected Observations Only
Shapiro Wilk Test Statistic       0.88 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.78ected Data appear Lognormal at 5% Significance L

mma Approximate UCL (use when n>=50)       2.37% Gamma Adjusted UCL (use when n<50)       3.12

   95% BCA Bootstrap UCL       1.83    95% Bootstrap t UCL      26.73
   95% H-UCL (Log ROS)      26.13

SD in Original Scale       1.34 SD in Log Scale       2.09
% t UCL (assumes normality of ROS data)       1.35    95% Percentile Bootstrap UCL       1.29

Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects
Mean in Original Scale       0.58 Mean in Log Scale     -2.884

DL/2 Statistics
DL/2 Normal DL/2 Log-Transformed
Mean in Original Scale       0.58 Mean in Log Scale     -2.76

KM SD (logged)       1.91    95% Critical H Value (KM-Log)       5.19
KM Standard Error of Mean (logged)       0.66

CLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distribute
KM Mean (logged)     -2.765    95% H-UCL (KM -Log)      10.9

SD in Original Scale       1.34 SD in Log Scale       2.01
   95% t UCL (Assumes normality)       1.36    95% H-Stat UCL      18.18
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tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
Recommendations are based upon data size, data distribution, and skewness.

mmendations are based upon the results of the simulation studies summarized in Singh, Maichle, and 
ations results will not cover all Real World data sets; for additional insight the user may want to cons

Suggested UCL to Use
95% KM (t) UCL       1.39 95% KM (Percentile Bootstrap) UCL       1.29

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics
Detected Data appear Approximate Normal Distributed at 5% Significance Level

Minimum Detect      0.034 Minimum Non-Detect      0.036
Maximum Detect       9.19 Maximum Non-Detect      0.038

Number of Detects       6 Number of Non-Detects       4
Number of Distinct Detects       6 Number of Distinct Non-Detects       4

Fluoranthene

General Statistics
Total Number of Observations      10 Number of Distinct Observations      10

Mean of Logged Detects     -1.18 SD of Logged Detects       2.31

Median Detects       0.16 CV Detects       1.76
Skewness Detects       2.02 Kurtosis Detects       4.03

Variance Detects      13.36 Percent Non-Detects      40%
Mean Detects       2.07 SD Detects       3.65

Detected Data appear Approximate Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs
Mean       1.25 Standard Error of Mean       0.96

Lilliefors Test Statistic       0.35 Lilliefors GOF Test
5% Lilliefors Critical Value       0.36etected Data appear Normal at 5% Significance Le

Normal GOF Test on Detects Only
Shapiro Wilk Test Statistic       0.67 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.78Detected Data Not Normal at 5% Significance Leve

97.5% KM Chebyshev UCL       7.25 99% KM Chebyshev UCL      10.81

   95% KM (z) UCL       2.83    95% KM Bootstrap t UCL      48.49
90% KM Chebyshev UCL       4.13 95% KM Chebyshev UCL       5.44

SD       2.77    95% KM (BCA) UCL       2.81
95% KM (t) UCL       3.01 95% KM (Percentile Bootstrap) UCL       2.80

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only
k hat (MLE)       0.35 k star (bias corrected MLE)       0.28

K-S Test Statistic       0.29 Kolmogrov-Smirnoff GOF
5% K-S Critical Value       0.35d data appear Gamma Distributed at 5% Significan

Gamma GOF Tests on Detected Observations Only
A-D Test Statistic       0.57 Anderson-Darling GOF Test

5% A-D Critical Value       0.75d data appear Gamma Distributed at 5% Significan

Gamma Kaplan-Meier (KM) Statistics
k hat (KM)       0.20 nu hat (KM)       4.13

MLE Mean (bias corrected)       2.07 MLE Sd (bias corrected)       3.87

Theta hat (MLE)       5.90 Theta star (bias corrected MLE)       7.23
nu hat (MLE)       4.22 nu star (bias corrected)       3.44

ma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM e
Minimum      0.01 Mean       1.25

Gamma ROS Statistics using Imputed  Non-Detects
GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1
For such situations, GROS method tends to yield inflated values of UCLs and BTVs

Approximate Chi Square Value (4.13, α)       0.77 Adjusted Chi Square Value (4.13, β)       0.56
 Approximate KM-UCL (use when n>=50)       6.72mma Adjusted KM-UCL (use when n<50)       9.29

nu hat (MLE)       5.10 nu star (bias corrected)       4.90
MLE Mean (bias corrected)       1.25 MLE Sd (bias corrected)       2.52

k hat (MLE)       0.25 k star (bias corrected MLE)       0.24
Theta hat (MLE)       4.89 Theta star (bias corrected MLE)       5.09

Maximum       9.19 Median      0.043
SD       2.92 CV       2.34

Lognormal GOF Test on Detected Observations Only
Shapiro Wilk Test Statistic       0.87 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.78ected Data appear Lognormal at 5% Significance L

mma Approximate UCL (use when n>=50)       5.52% Gamma Adjusted UCL (use when n<50)       7.37

Adjusted Level of Significance (β)      0.026
Approximate Chi Square Value (4.91, α)       1.11 Adjusted Chi Square Value (4.91, β)       0.83

Detected Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic       0.24 Lilliefors GOF Test
5% Lilliefors Critical Value       0.36ected Data appear Lognormal at 5% Significance L
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SD in Original Scale       2.92 SD in Log Scale       2.45
% t UCL (assumes normality of ROS data)       2.94    95% Percentile Bootstrap UCL       2.82

Lognormal ROS Statistics Using Imputed Non-Detects
Mean in Original Scale       1.25 Mean in Log Scale     -2.534

KM SD (logged)       1.95    95% Critical H Value (KM-Log)       5.29
KM Standard Error of Mean (logged)       0.67

CLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distribute
KM Mean (logged)     -2.057    95% H-UCL (KM -Log)      27.28

   95% BCA Bootstrap UCL       3.99    95% Bootstrap t UCL      46.72
   95% H-UCL (Log ROS)    332.2

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics
Detected Data appear Approximate Normal Distributed at 5% Significance Level

SD in Original Scale       2.92 SD in Log Scale       2.24
   95% t UCL (Assumes normality)       2.94    95% H-Stat UCL    113.3

DL/2 Statistics
DL/2 Normal DL/2 Log-Transformed
Mean in Original Scale       1.25 Mean in Log Scale     -2.299

Fluoride

General Statistics
Total Number of Observations      10 Number of Distinct Observations       9

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
Recommendations are based upon data size, data distribution, and skewness.

mmendations are based upon the results of the simulation studies summarized in Singh, Maichle, and 
ations results will not cover all Real World data sets; for additional insight the user may want to cons

Suggested UCL to Use
95% KM (t) UCL       3.01 95% KM (Percentile Bootstrap) UCL       2.80

Variance Detects       3.05 Percent Non-Detects      40%
Mean Detects       2.95 SD Detects       1.74

Minimum Detect       0.62 Minimum Non-Detect       1.16
Maximum Detect       5.08 Maximum Non-Detect       1.2

Number of Detects       6 Number of Non-Detects       4
Number of Distinct Detects       6 Number of Distinct Non-Detects       3

Normal GOF Test on Detects Only
Shapiro Wilk Test Statistic       0.92 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.78etected Data appear Normal at 5% Significance Le

Mean of Logged Detects       0.88 SD of Logged Detects       0.77

Median Detects       2.57 CV Detects       0.59
Skewness Detects       0.16 Kurtosis Detects     -1.355

SD       1.68    95% KM (BCA) UCL       3.18
95% KM (t) UCL       3.09 95% KM (Percentile Bootstrap) UCL       3.04

Detected Data appear Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs
Mean       2.02 Standard Error of Mean       0.58

Lilliefors Test Statistic       0.2 Lilliefors GOF Test
5% Lilliefors Critical Value       0.36etected Data appear Normal at 5% Significance Le

Gamma GOF Tests on Detected Observations Only
A-D Test Statistic       0.30 Anderson-Darling GOF Test

5% A-D Critical Value       0.70d data appear Gamma Distributed at 5% Significan

97.5% KM Chebyshev UCL       5.66 99% KM Chebyshev UCL       7.82

   95% KM (z) UCL       2.98    95% KM Bootstrap t UCL       3.27
90% KM Chebyshev UCL       3.77 95% KM Chebyshev UCL       4.56

Theta hat (MLE)       1.11 Theta star (bias corrected MLE)       2.06
nu hat (MLE)      31.7 nu star (bias corrected)      17.18

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only
k hat (MLE)       2.64 k star (bias corrected MLE)       1.43

K-S Test Statistic       0.19 Kolmogrov-Smirnoff GOF
5% K-S Critical Value       0.33d data appear Gamma Distributed at 5% Significan

Approximate Chi Square Value (28.95, α)      17.67 Adjusted Chi Square Value (28.95, β)      16.15
 Approximate KM-UCL (use when n>=50)       3.31mma Adjusted KM-UCL (use when n<50)       3.62

Gamma Kaplan-Meier (KM) Statistics
k hat (KM)       1.44 nu hat (KM)      28.95

MLE Mean (bias corrected)       2.95 MLE Sd (bias corrected)       2.46

ma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM e
Minimum      0.050 Mean       1.95

Gamma ROS Statistics using Imputed  Non-Detects
GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1
For such situations, GROS method tends to yield inflated values of UCLs and BTVs
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A B C D E F G H I J K L
Maximum       5.08 Median       1.40

SD       1.84 CV       0.94

Adjusted Level of Significance (β)      0.026
Approximate Chi Square Value (14.56, α)       6.95 Adjusted Chi Square Value (14.56, β)       6.06

nu hat (MLE)      18.9 nu star (bias corrected)      14.56
MLE Mean (bias corrected)       1.95 MLE Sd (bias corrected)       2.28

k hat (MLE)       0.94 k star (bias corrected MLE)       0.72
Theta hat (MLE)       2.06 Theta star (bias corrected MLE)       2.68

Lilliefors Test Statistic       0.22 Lilliefors GOF Test
5% Lilliefors Critical Value       0.36ected Data appear Lognormal at 5% Significance L

Lognormal GOF Test on Detected Observations Only
Shapiro Wilk Test Statistic       0.89 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.78ected Data appear Lognormal at 5% Significance L

mma Approximate UCL (use when n>=50)       4.08% Gamma Adjusted UCL (use when n<50)       4.68

   95% BCA Bootstrap UCL       3.14    95% Bootstrap t UCL       3.55
   95% H-UCL (Log ROS)       4.98

SD in Original Scale       1.75 SD in Log Scale       0.88
% t UCL (assumes normality of ROS data)       3.06    95% Percentile Bootstrap UCL       2.98

Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects
Mean in Original Scale       2.05 Mean in Log Scale       0.37

DL/2 Statistics
DL/2 Normal DL/2 Log-Transformed
Mean in Original Scale       2.00 Mean in Log Scale       0.31

KM SD (logged)       0.85    95% Critical H Value (KM-Log)       2.81
KM Standard Error of Mean (logged)       0.29

CLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distribute
KM Mean (logged)       0.34    95% H-UCL (KM -Log)       4.54

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
Recommendations are based upon data size, data distribution, and skewness.

mmendations are based upon the results of the simulation studies summarized in Singh, Maichle, and 
ations results will not cover all Real World data sets; for additional insight the user may want to cons

Suggested UCL to Use
95% KM (t) UCL       3.09 95% KM (Percentile Bootstrap) UCL       3.04

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics
Detected Data appear Normal Distributed at 5% Significance Level

SD in Original Scale       1.78 SD in Log Scale       0.93
   95% t UCL (Assumes normality)       3.04    95% H-Stat UCL       5.29

Minimum Detect      0.018 Minimum Non-Detect      0.036
Maximum Detect       6.76 Maximum Non-Detect      0.038

Number of Detects       5 Number of Non-Detects       5
Number of Distinct Detects       5 Number of Distinct Non-Detects       4

Phenanthrene

General Statistics
Total Number of Observations      10 Number of Distinct Observations       9

Mean of Logged Detects     -1.619 SD of Logged Detects       2.77

Median Detects      0.037 CV Detects       1.59
Skewness Detects       1.68 Kurtosis Detects       2.53

Variance Detects       8.57 Percent Non-Detects      50%
Mean Detects       1.83 SD Detects       2.92

Detected Data appear Approximate Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs
Mean       0.93 Standard Error of Mean       0.72

Lilliefors Test Statistic       0.33 Lilliefors GOF Test
5% Lilliefors Critical Value       0.39etected Data appear Normal at 5% Significance Le

Normal GOF Test on Detects Only
Shapiro Wilk Test Statistic       0.74 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.76Detected Data Not Normal at 5% Significance Leve

97.5% KM Chebyshev UCL       5.48 99% KM Chebyshev UCL       8.18

   95% KM (z) UCL       2.13    95% KM Bootstrap t UCL    202
90% KM Chebyshev UCL       3.11 95% KM Chebyshev UCL       4.10

SD       2.06    95% KM (BCA) UCL       2.27
95% KM (t) UCL       2.26 95% KM (Percentile Bootstrap) UCL       2.05

Detected data appear Gamma Distributed at 5% Significance Level

K-S Test Statistic       0.36 Kolmogrov-Smirnoff GOF
5% K-S Critical Value       0.38d data appear Gamma Distributed at 5% Significan

Gamma GOF Tests on Detected Observations Only
A-D Test Statistic       0.59 Anderson-Darling GOF Test

5% A-D Critical Value       0.73d data appear Gamma Distributed at 5% Significan
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Gamma Statistics on Detected Data Only
k hat (MLE)       0.30 k star (bias corrected MLE)       0.25

Gamma Kaplan-Meier (KM) Statistics
k hat (KM)       0.20 nu hat (KM)       4.07

MLE Mean (bias corrected)       1.83 MLE Sd (bias corrected)       3.62

Theta hat (MLE)       5.95 Theta star (bias corrected MLE)       7.15
nu hat (MLE)       3.08 nu star (bias corrected)       2.56

ma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM e
Minimum      0.01 Mean       0.92

Gamma ROS Statistics using Imputed  Non-Detects
GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1
For such situations, GROS method tends to yield inflated values of UCLs and BTVs

Approximate Chi Square Value (4.07, α)       0.75 Adjusted Chi Square Value (4.07, β)       0.54
 Approximate KM-UCL (use when n>=50)       5.04mma Adjusted KM-UCL (use when n<50)       7.00

nu hat (MLE)       4.72 nu star (bias corrected)       4.64
MLE Mean (bias corrected)       0.92 MLE Sd (bias corrected)       1.91

k hat (MLE)       0.23 k star (bias corrected MLE)       0.23
Theta hat (MLE)       3.90 Theta star (bias corrected MLE)       3.97

Maximum       6.76 Median      0.014
SD       2.17 CV       2.35

Lognormal GOF Test on Detected Observations Only
Shapiro Wilk Test Statistic       0.81 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.76ected Data appear Lognormal at 5% Significance L

mma Approximate UCL (use when n>=50)       4.32% Gamma Adjusted UCL (use when n<50)       5.83

Adjusted Level of Significance (β)      0.026
Approximate Chi Square Value (4.64, α)       0.99 Adjusted Chi Square Value (4.64, β)       0.73

SD in Original Scale       2.17 SD in Log Scale       2.23
% t UCL (assumes normality of ROS data)       2.19    95% Percentile Bootstrap UCL       2.27

Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects
Mean in Original Scale       0.93 Mean in Log Scale     -2.739

Lilliefors Test Statistic       0.32 Lilliefors GOF Test
5% Lilliefors Critical Value       0.39ected Data appear Lognormal at 5% Significance L

KM SD (logged)       2.06    95% Critical H Value (KM-Log)       5.54
KM Standard Error of Mean (logged)       0.73

CLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distribute
KM Mean (logged)     -2.687    95% H-UCL (KM -Log)      25.86

   95% BCA Bootstrap UCL       2.94    95% Bootstrap t UCL    198.9
   95% H-UCL (Log ROS)      68.35

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics
Detected Data appear Approximate Normal Distributed at 5% Significance Level

SD in Original Scale       2.17 SD in Log Scale       2.22
   95% t UCL (Assumes normality)       2.18    95% H-Stat UCL      61.03

DL/2 Statistics
DL/2 Normal DL/2 Log-Transformed
Mean in Original Scale       0.92 Mean in Log Scale     -2.798

Pyrene

General Statistics
Total Number of Observations      10 Number of Distinct Observations      10

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
Recommendations are based upon data size, data distribution, and skewness.

mmendations are based upon the results of the simulation studies summarized in Singh, Maichle, and 
ations results will not cover all Real World data sets; for additional insight the user may want to cons

Suggested UCL to Use
95% KM (t) UCL       2.26 95% KM (Percentile Bootstrap) UCL       2.05

Variance Detects      10.38 Percent Non-Detects      40%
Mean Detects       1.83 SD Detects       3.22

Minimum Detect      0.034 Minimum Non-Detect      0.036
Maximum Detect       8.09 Maximum Non-Detect      0.038

Number of Detects       6 Number of Non-Detects       4
Number of Distinct Detects       6 Number of Distinct Non-Detects       4

Normal GOF Test on Detects Only
Shapiro Wilk Test Statistic       0.67 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.78Detected Data Not Normal at 5% Significance Leve

Mean of Logged Detects     -1.28 SD of Logged Detects       2.27

Median Detects       0.13 CV Detects       1.75
Skewness Detects       2.00 Kurtosis Detects       3.91

Lilliefors Test Statistic       0.36 Lilliefors GOF Test
5% Lilliefors Critical Value       0.36etected Data appear Normal at 5% Significance Le
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SD       2.44    95% KM (BCA) UCL       2.70
95% KM (t) UCL       2.66 95% KM (Percentile Bootstrap) UCL       2.46

Detected Data appear Approximate Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs
Mean       1.11 Standard Error of Mean       0.84

Gamma GOF Tests on Detected Observations Only
A-D Test Statistic       0.63 Anderson-Darling GOF Test

5% A-D Critical Value       0.75d data appear Gamma Distributed at 5% Significan

97.5% KM Chebyshev UCL       6.40 99% KM Chebyshev UCL       9.54

   95% KM (z) UCL       2.51    95% KM Bootstrap t UCL      50.36
90% KM Chebyshev UCL       3.65 95% KM Chebyshev UCL       4.80

Theta hat (MLE)       5.17 Theta star (bias corrected MLE)       6.37
nu hat (MLE)       4.26 nu star (bias corrected)       3.46

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only
k hat (MLE)       0.35 k star (bias corrected MLE)       0.28

K-S Test Statistic       0.31 Kolmogrov-Smirnoff GOF
5% K-S Critical Value       0.35d data appear Gamma Distributed at 5% Significan

Approximate Chi Square Value (4.18, α)       0.79 Adjusted Chi Square Value (4.18, β)       0.57
 Approximate KM-UCL (use when n>=50)       5.88mma Adjusted KM-UCL (use when n<50)       8.11

Gamma Kaplan-Meier (KM) Statistics
k hat (KM)       0.20 nu hat (KM)       4.17

MLE Mean (bias corrected)       1.83 MLE Sd (bias corrected)       3.42

Maximum       8.09 Median      0.044
SD       2.58 CV       2.33

ma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM e
Minimum      0.01 Mean       1.10

Gamma ROS Statistics using Imputed  Non-Detects
GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1
For such situations, GROS method tends to yield inflated values of UCLs and BTVs

Adjusted Level of Significance (β)      0.026
Approximate Chi Square Value (4.98, α)       1.14 Adjusted Chi Square Value (4.98, β)       0.85

nu hat (MLE)       5.20 nu star (bias corrected)       4.97
MLE Mean (bias corrected)       1.10 MLE Sd (bias corrected)       2.22

k hat (MLE)       0.26 k star (bias corrected MLE)       0.24
Theta hat (MLE)       4.25 Theta star (bias corrected MLE)       4.45

Lilliefors Test Statistic       0.25 Lilliefors GOF Test
5% Lilliefors Critical Value       0.36ected Data appear Lognormal at 5% Significance L

Lognormal GOF Test on Detected Observations Only
Shapiro Wilk Test Statistic       0.85 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.78ected Data appear Lognormal at 5% Significance L

mma Approximate UCL (use when n>=50)       4.82% Gamma Adjusted UCL (use when n<50)       6.42

   95% BCA Bootstrap UCL       3.52    95% Bootstrap t UCL      46.32
   95% H-UCL (Log ROS)    221.1

SD in Original Scale       2.58 SD in Log Scale       2.40
% t UCL (assumes normality of ROS data)       2.60    95% Percentile Bootstrap UCL       2.48

Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects
Mean in Original Scale       1.10 Mean in Log Scale     -2.596

DL/2 Statistics
DL/2 Normal DL/2 Log-Transformed
Mean in Original Scale       1.11 Mean in Log Scale     -2.359

KM SD (logged)       1.91    95% Critical H Value (KM-Log)       5.17
KM Standard Error of Mean (logged)       0.66

CLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distribute
KM Mean (logged)     -2.117    95% H-UCL (KM -Log)      20.14

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
Recommendations are based upon data size, data distribution, and skewness.

mmendations are based upon the results of the simulation studies summarized in Singh, Maichle, and 
ations results will not cover all Real World data sets; for additional insight the user may want to cons

Suggested UCL to Use
95% KM (t) UCL       2.66 95% KM (Percentile Bootstrap) UCL       2.46

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics
Detected Data appear Approximate Normal Distributed at 5% Significance Level

SD in Original Scale       2.57 SD in Log Scale       2.19
   95% t UCL (Assumes normality)       2.60    95% H-Stat UCL      77.94
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 f Bootstrap Operations   2000

Acenaphthene

From File   16-025(d2)_0-10.xls
Full Precision   OFF

Confidence Coefficient   95%

UCL Statistics for Data Sets with Non-Detects

User Selected Options
e/Time of Computation   2/2/2015 2:24:30 PM

Minimum Detect      0.013 Minimum Non-Detect      0.037
Maximum Detect       0.91 Maximum Non-Detect      0.043

Number of Detects       5 Number of Non-Detects       5
Number of Distinct Detects       5 Number of Distinct Non-Detects       5

General Statistics
Total Number of Observations      10 Number of Distinct Observations      10

Mean of Logged Detects     -2.843 SD of Logged Detects       1.77

Median Detects      0.022 CV Detects       1.77
Skewness Detects       2.15 Kurtosis Detects       4.66

Variance Detects       0.15 Percent Non-Detects      50%
Mean Detects       0.22 SD Detects       0.39

Detected Data appear Approximate Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs
Mean       0.11 Standard Error of Mean      0.094

Lilliefors Test Statistic       0.38 Lilliefors GOF Test
5% Lilliefors Critical Value       0.39etected Data appear Normal at 5% Significance Le

Normal GOF Test on Detects Only
Shapiro Wilk Test Statistic       0.64 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.76Detected Data Not Normal at 5% Significance Leve

97.5% KM Chebyshev UCL       0.70 99% KM Chebyshev UCL       1.05

   95% KM (z) UCL       0.27    95% KM Bootstrap t UCL       5.49
90% KM Chebyshev UCL       0.40 95% KM Chebyshev UCL       0.53

SD       0.26    95% KM (BCA) UCL       0.28
95% KM (t) UCL       0.29 95% KM (Percentile Bootstrap) UCL       0.28

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only
k hat (MLE)       0.48 k star (bias corrected MLE)       0.32

K-S Test Statistic       0.33 Kolmogrov-Smirnoff GOF
5% K-S Critical Value       0.37d data appear Gamma Distributed at 5% Significan

Gamma GOF Tests on Detected Observations Only
A-D Test Statistic       0.62 Anderson-Darling GOF Test

5% A-D Critical Value       0.71d data appear Gamma Distributed at 5% Significan

Gamma Kaplan-Meier (KM) Statistics
k hat (KM)       0.19 nu hat (KM)       3.97

MLE Mean (bias corrected)       0.22 MLE Sd (bias corrected)       0.38

Theta hat (MLE)       0.45 Theta star (bias corrected MLE)       0.67
nu hat (MLE)       4.80 nu star (bias corrected)       3.25

ma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM e
Minimum      0.01 Mean       0.11

Gamma ROS Statistics using Imputed  Non-Detects
GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1
For such situations, GROS method tends to yield inflated values of UCLs and BTVs

Approximate Chi Square Value (3.97, α)       0.71 Adjusted Chi Square Value (3.97, β)       0.51
 Approximate KM-UCL (use when n>=50)       0.66mma Adjusted KM-UCL (use when n<50)       0.92

nu hat (MLE)       8.36 nu star (bias corrected)       7.19
MLE Mean (bias corrected)       0.11 MLE Sd (bias corrected)       0.19

k hat (MLE)       0.41 k star (bias corrected MLE)       0.36
Theta hat (MLE)       0.27 Theta star (bias corrected MLE)       0.32

Maximum       0.91 Median      0.011
SD       0.28 CV       2.46

Lognormal GOF Test on Detected Observations Only
Shapiro Wilk Test Statistic       0.84 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.76ected Data appear Lognormal at 5% Significance L

mma Approximate UCL (use when n>=50)       0.36% Gamma Adjusted UCL (use when n<50)       0.45

Adjusted Level of Significance (β)      0.026
Approximate Chi Square Value (7.19, α)       2.27 Adjusted Chi Square Value (7.19, β)       1.82

SD in Original Scale       0.28 SD in Log Scale       1.30
% t UCL (assumes normality of ROS data)       0.28    95% Percentile Bootstrap UCL       0.28

Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects
Mean in Original Scale       0.12 Mean in Log Scale     -3.362

Lilliefors Test Statistic       0.30 Lilliefors GOF Test
5% Lilliefors Critical Value       0.39ected Data appear Lognormal at 5% Significance L
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KM SD (logged)       1.27    95% Critical H Value (KM-Log)       3.70
KM Standard Error of Mean (logged)       0.46

CLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distribute
KM Mean (logged)     -3.438    95% H-UCL (KM -Log)       0.35

   95% BCA Bootstrap UCL       0.38    95% Bootstrap t UCL      11.9
   95% H-UCL (Log ROS)       0.41

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics
Detected Data appear Approximate Normal Distributed at 5% Significance Level

SD in Original Scale       0.28 SD in Log Scale       1.31
   95% t UCL (Assumes normality)       0.28    95% H-Stat UCL       0.42

DL/2 Statistics
DL/2 Normal DL/2 Log-Transformed
Mean in Original Scale       0.12 Mean in Log Scale     -3.377

Benzo(a)anthracene

General Statistics
Total Number of Observations      10 Number of Distinct Observations      10

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
Recommendations are based upon data size, data distribution, and skewness.

mmendations are based upon the results of the simulation studies summarized in Singh, Maichle, and 
ations results will not cover all Real World data sets; for additional insight the user may want to cons

Suggested UCL to Use
95% KM (t) UCL       0.29 95% KM (Percentile Bootstrap) UCL       0.28

Variance Detects 7.8283E Percent Non-Detects      40%
Mean Detects      0.046 SD Detects      0.028

Minimum Detect      0.016 Minimum Non-Detect      0.037
Maximum Detect      0.079 Maximum Non-Detect      0.040

Number of Detects       6 Number of Non-Detects       4
Number of Distinct Detects       6 Number of Distinct Non-Detects       4

Normal GOF Test on Detects Only
Shapiro Wilk Test Statistic       0.85 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.78etected Data appear Normal at 5% Significance Le

Mean of Logged Detects     -3.254 SD of Logged Detects       0.69

Median Detects      0.046 CV Detects       0.60
Skewness Detects      0.053 Kurtosis Detects     -2.78

SD      0.023    95% KM (BCA) UCL      0.049
95% KM (t) UCL      0.051 95% KM (Percentile Bootstrap) UCL      0.049

Detected Data appear Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs
Mean      0.036 Standard Error of Mean     0.008

Lilliefors Test Statistic       0.25 Lilliefors GOF Test
5% Lilliefors Critical Value       0.36etected Data appear Normal at 5% Significance Le

Gamma GOF Tests on Detected Observations Only
A-D Test Statistic       0.52 Anderson-Darling GOF Test

5% A-D Critical Value       0.70d data appear Gamma Distributed at 5% Significan

97.5% KM Chebyshev UCL      0.088 99% KM Chebyshev UCL       0.11

   95% KM (z) UCL      0.05    95% KM Bootstrap t UCL      0.053
90% KM Chebyshev UCL      0.061 95% KM Chebyshev UCL      0.072

Theta hat (MLE)      0.016 Theta star (bias corrected MLE)      0.03
nu hat (MLE)      34.41 nu star (bias corrected)      18.54

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only
k hat (MLE)       2.86 k star (bias corrected MLE)       1.54

K-S Test Statistic       0.29 Kolmogrov-Smirnoff GOF
5% K-S Critical Value       0.33d data appear Gamma Distributed at 5% Significan

Approximate Chi Square Value (48.30, α)      33.35 Adjusted Chi Square Value (48.30, β)      31.2
 Approximate KM-UCL (use when n>=50)      0.052mma Adjusted KM-UCL (use when n<50)      0.056

Gamma Kaplan-Meier (KM) Statistics
k hat (KM)       2.41 nu hat (KM)      48.3

MLE Mean (bias corrected)      0.046 MLE Sd (bias corrected)      0.037

Maximum      0.079 Median      0.023
SD      0.024 CV       0.64

ma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM e
Minimum      0.016 Mean      0.037

Gamma ROS Statistics using Imputed  Non-Detects
GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1
For such situations, GROS method tends to yield inflated values of UCLs and BTVs

k hat (MLE)       3.23 k star (bias corrected MLE)       2.32
Theta hat (MLE)      0.011 Theta star (bias corrected MLE)      0.016
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Adjusted Level of Significance (β)      0.026
Approximate Chi Square Value (46.57, α)      31.91 Adjusted Chi Square Value (46.57, β)      29.81

nu hat (MLE)      64.62 nu star (bias corrected)      46.57
MLE Mean (bias corrected)      0.037 MLE Sd (bias corrected)      0.024

Lilliefors Test Statistic       0.28 Lilliefors GOF Test
5% Lilliefors Critical Value       0.36ected Data appear Lognormal at 5% Significance L

Lognormal GOF Test on Detected Observations Only
Shapiro Wilk Test Statistic       0.86 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.78ected Data appear Lognormal at 5% Significance L

mma Approximate UCL (use when n>=50)      0.054% Gamma Adjusted UCL (use when n<50)      0.058

   95% BCA Bootstrap UCL      0.051    95% Bootstrap t UCL      0.055
   95% H-UCL (Log ROS)      0.058

SD in Original Scale      0.024 SD in Log Scale       0.58
% t UCL (assumes normality of ROS data)      0.050    95% Percentile Bootstrap UCL      0.048

Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects
Mean in Original Scale      0.036 Mean in Log Scale     -3.469

DL/2 Statistics
DL/2 Normal DL/2 Log-Transformed
Mean in Original Scale      0.035 Mean in Log Scale     -3.525

KM SD (logged)       0.59    95% Critical H Value (KM-Log)       2.35
KM Standard Error of Mean (logged)       0.21

CLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distribute
KM Mean (logged)     -3.499    95% H-UCL (KM -Log)      0.057

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
Recommendations are based upon data size, data distribution, and skewness.

mmendations are based upon the results of the simulation studies summarized in Singh, Maichle, and 
ations results will not cover all Real World data sets; for additional insight the user may want to cons

Suggested UCL to Use
95% KM (t) UCL      0.051 95% KM (Percentile Bootstrap) UCL      0.049

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics
Detected Data appear Normal Distributed at 5% Significance Level

SD in Original Scale      0.025 SD in Log Scale       0.62
   95% t UCL (Assumes normality)      0.050    95% H-Stat UCL      0.059

Minimum Detect      0.017 Minimum Non-Detect      0.037
Maximum Detect      0.087 Maximum Non-Detect      0.040

Number of Detects       5 Number of Non-Detects       5
Number of Distinct Detects       5 Number of Distinct Non-Detects       5

Benzo(a)pyrene

General Statistics
Total Number of Observations      10 Number of Distinct Observations      10

Mean of Logged Detects     -3.36 SD of Logged Detects       0.67

Median Detects      0.026 CV Detects       0.70
Skewness Detects       1.16 Kurtosis Detects      0.031

Variance Detects 8.8352E Percent Non-Detects      50%
Mean Detects      0.042 SD Detects      0.029

Detected Data appear Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs
Mean      0.032 Standard Error of Mean     0.007

Lilliefors Test Statistic       0.30 Lilliefors GOF Test
5% Lilliefors Critical Value       0.39etected Data appear Normal at 5% Significance Le

Normal GOF Test on Detects Only
Shapiro Wilk Test Statistic       0.84 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.76etected Data appear Normal at 5% Significance Le

97.5% KM Chebyshev UCL      0.08 99% KM Chebyshev UCL       0.10

   95% KM (z) UCL      0.044    95% KM Bootstrap t UCL      0.077
90% KM Chebyshev UCL      0.055 95% KM Chebyshev UCL      0.065

SD      0.021    95% KM (BCA) UCL      0.046
95% KM (t) UCL      0.046 95% KM (Percentile Bootstrap) UCL      0.046

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only
k hat (MLE)       2.79 k star (bias corrected MLE)       1.25

K-S Test Statistic       0.30 Kolmogrov-Smirnoff GOF
5% K-S Critical Value       0.36d data appear Gamma Distributed at 5% Significan

Gamma GOF Tests on Detected Observations Only
A-D Test Statistic       0.41 Anderson-Darling GOF Test

5% A-D Critical Value       0.68d data appear Gamma Distributed at 5% Significan

Theta hat (MLE)      0.015 Theta star (bias corrected MLE)      0.033
nu hat (MLE)      27.92 nu star (bias corrected)      12.5
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Gamma Kaplan-Meier (KM) Statistics
k hat (KM)       2.22 nu hat (KM)      44.52

MLE Mean (bias corrected)      0.042 MLE Sd (bias corrected)      0.037

ma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM e
Minimum      0.017 Mean      0.032

Gamma ROS Statistics using Imputed  Non-Detects
GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1
For such situations, GROS method tends to yield inflated values of UCLs and BTVs

Approximate Chi Square Value (44.52, α)      30.22 Adjusted Chi Square Value (44.52, β)      28.18
 Approximate KM-UCL (use when n>=50)      0.047mma Adjusted KM-UCL (use when n<50)      0.050

nu hat (MLE)      71.84 nu star (bias corrected)      51.62
MLE Mean (bias corrected)      0.032 MLE Sd (bias corrected)      0.019

k hat (MLE)       3.59 k star (bias corrected MLE)       2.58
Theta hat (MLE)     0.008 Theta star (bias corrected MLE)      0.012

Maximum      0.087 Median      0.022
SD      0.022 CV       0.7

Lognormal GOF Test on Detected Observations Only
Shapiro Wilk Test Statistic       0.90 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.76ected Data appear Lognormal at 5% Significance L

mma Approximate UCL (use when n>=50)      0.045% Gamma Adjusted UCL (use when n<50)      0.048

Adjusted Level of Significance (β)      0.026
Approximate Chi Square Value (51.62, α)      36.12 Adjusted Chi Square Value (51.62, β)      33.88

SD in Original Scale      0.022 SD in Log Scale       0.50
% t UCL (assumes normality of ROS data)      0.045    95% Percentile Bootstrap UCL      0.045

Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects
Mean in Original Scale      0.032 Mean in Log Scale     -3.568

Lilliefors Test Statistic       0.26 Lilliefors GOF Test
5% Lilliefors Critical Value       0.39ected Data appear Lognormal at 5% Significance L

KM SD (logged)       0.49    95% Critical H Value (KM-Log)       2.21
KM Standard Error of Mean (logged)       0.18

CLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distribute
KM Mean (logged)     -3.595    95% H-UCL (KM -Log)      0.045

   95% BCA Bootstrap UCL      0.049    95% Bootstrap t UCL       0.14
   95% H-UCL (Log ROS)      0.046

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics
Detected Data appear Normal Distributed at 5% Significance Level

SD in Original Scale      0.023 SD in Log Scale       0.54
   95% t UCL (Assumes normality)      0.044    95% H-Stat UCL      0.045

DL/2 Statistics
DL/2 Normal DL/2 Log-Transformed
Mean in Original Scale      0.030 Mean in Log Scale     -3.643

Benzo(b)fluoranthene

General Statistics
Total Number of Observations      10 Number of Distinct Observations      10

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
Recommendations are based upon data size, data distribution, and skewness.

mmendations are based upon the results of the simulation studies summarized in Singh, Maichle, and 
ations results will not cover all Real World data sets; for additional insight the user may want to cons

Suggested UCL to Use
95% KM (t) UCL      0.046 95% KM (Percentile Bootstrap) UCL      0.046

Variance Detects     0.006 Percent Non-Detects      40%
Mean Detects      0.085 SD Detects      0.083

Minimum Detect      0.017 Minimum Non-Detect      0.037
Maximum Detect       0.22 Maximum Non-Detect      0.040

Number of Detects       6 Number of Non-Detects       4
Number of Distinct Detects       6 Number of Distinct Non-Detects       4

Normal GOF Test on Detects Only
Shapiro Wilk Test Statistic       0.83 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.78etected Data appear Normal at 5% Significance Le

Mean of Logged Detects     -2.898 SD of Logged Detects       1.05

Median Detects      0.051 CV Detects       0.97
Skewness Detects       1.09 Kurtosis Detects     -0.33

Detected Data appear Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs
Mean      0.058 Standard Error of Mean      0.023

Lilliefors Test Statistic       0.29 Lilliefors GOF Test
5% Lilliefors Critical Value       0.36etected Data appear Normal at 5% Significance Le
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SD      0.067    95% KM (BCA) UCL       0.10

95% KM (t) UCL       0.10 95% KM (Percentile Bootstrap) UCL      0.098

Gamma GOF Tests on Detected Observations Only
A-D Test Statistic       0.35 Anderson-Darling GOF Test

5% A-D Critical Value       0.71d data appear Gamma Distributed at 5% Significan

97.5% KM Chebyshev UCL       0.20 99% KM Chebyshev UCL       0.29

   95% KM (z) UCL      0.097    95% KM Bootstrap t UCL       0.20
90% KM Chebyshev UCL       0.12 95% KM Chebyshev UCL       0.16

Theta hat (MLE)      0.067 Theta star (bias corrected MLE)       0.11
nu hat (MLE)      15.28 nu star (bias corrected)       8.97

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only
k hat (MLE)       1.27 k star (bias corrected MLE)       0.74

K-S Test Statistic       0.20 Kolmogrov-Smirnoff GOF
5% K-S Critical Value       0.33d data appear Gamma Distributed at 5% Significan

Approximate Chi Square Value (14.93, α)       7.21 Adjusted Chi Square Value (14.93, β)       6.30
 Approximate KM-UCL (use when n>=50)       0.12mma Adjusted KM-UCL (use when n<50)       0.13

Gamma Kaplan-Meier (KM) Statistics
k hat (KM)       0.74 nu hat (KM)      14.93

MLE Mean (bias corrected)      0.085 MLE Sd (bias corrected)      0.099

Maximum       0.22 Median      0.017
SD      0.073 CV       1.32

ma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM e
Minimum      0.01 Mean      0.055

Gamma ROS Statistics using Imputed  Non-Detects
GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1
For such situations, GROS method tends to yield inflated values of UCLs and BTVs

Adjusted Level of Significance (β)      0.026
Approximate Chi Square Value (13.30, α)       6.09 Adjusted Chi Square Value (13.30, β)       5.27

nu hat (MLE)      17.1 nu star (bias corrected)      13.3
MLE Mean (bias corrected)      0.055 MLE Sd (bias corrected)      0.068

k hat (MLE)       0.85 k star (bias corrected MLE)       0.66
Theta hat (MLE)      0.064 Theta star (bias corrected MLE)      0.083

Lilliefors Test Statistic       0.18 Lilliefors GOF Test
5% Lilliefors Critical Value       0.36ected Data appear Lognormal at 5% Significance L

Lognormal GOF Test on Detected Observations Only
Shapiro Wilk Test Statistic       0.91 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.78ected Data appear Lognormal at 5% Significance L

mma Approximate UCL (use when n>=50)       0.12% Gamma Adjusted UCL (use when n<50)       0.14

   95% BCA Bootstrap UCL       0.10    95% Bootstrap t UCL       0.20
   95% H-UCL (Log ROS)       0.15

SD in Original Scale      0.071 SD in Log Scale       0.98
% t UCL (assumes normality of ROS data)      0.099    95% Percentile Bootstrap UCL      0.095

Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects
Mean in Original Scale      0.058 Mean in Log Scale     -3.354

DL/2 Statistics
DL/2 Normal DL/2 Log-Transformed
Mean in Original Scale      0.059 Mean in Log Scale     -3.312

KM SD (logged)       0.92    95% Critical H Value (KM-Log)       2.96
KM Standard Error of Mean (logged)       0.32

CLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distribute
KM Mean (logged)     -3.348    95% H-UCL (KM -Log)       0.13

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
Recommendations are based upon data size, data distribution, and skewness.

mmendations are based upon the results of the simulation studies summarized in Singh, Maichle, and 
ations results will not cover all Real World data sets; for additional insight the user may want to cons

Suggested UCL to Use
95% KM (t) UCL       0.10 95% KM (Percentile Bootstrap) UCL      0.098

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics
Detected Data appear Normal Distributed at 5% Significance Level

SD in Original Scale      0.071 SD in Log Scale       0.95
   95% t UCL (Assumes normality)       0.1    95% H-Stat UCL       0.14

Number of Detects       6 Number of Non-Detects       4
Number of Distinct Detects       6 Number of Distinct Non-Detects       4

Chrysene

General Statistics
Total Number of Observations      10 Number of Distinct Observations      10
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Minimum Detect      0.012 Minimum Non-Detect      0.037

Maximum Detect       0.12 Maximum Non-Detect      0.040

Mean of Logged Detects     -3.14 SD of Logged Detects       0.84

Median Detects      0.054 CV Detects       0.72
Skewness Detects       0.93 Kurtosis Detects       1.07

Variance Detects     0.001 Percent Non-Detects      40%
Mean Detects      0.056 SD Detects      0.040

Detected Data appear Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs
Mean      0.040 Standard Error of Mean      0.012

Lilliefors Test Statistic       0.21 Lilliefors GOF Test
5% Lilliefors Critical Value       0.36etected Data appear Normal at 5% Significance Le

Normal GOF Test on Detects Only
Shapiro Wilk Test Statistic       0.92 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.78etected Data appear Normal at 5% Significance Le

97.5% KM Chebyshev UCL       0.11 99% KM Chebyshev UCL       0.16

   95% KM (z) UCL      0.060    95% KM Bootstrap t UCL      0.070
90% KM Chebyshev UCL      0.076 95% KM Chebyshev UCL      0.093

SD      0.034    95% KM (BCA) UCL      0.064
95% KM (t) UCL      0.062 95% KM (Percentile Bootstrap) UCL      0.062

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only
k hat (MLE)       2.06 k star (bias corrected MLE)       1.14

K-S Test Statistic       0.17 Kolmogrov-Smirnoff GOF
5% K-S Critical Value       0.33d data appear Gamma Distributed at 5% Significan

Gamma GOF Tests on Detected Observations Only
A-D Test Statistic       0.24 Anderson-Darling GOF Test

5% A-D Critical Value       0.70d data appear Gamma Distributed at 5% Significan

Gamma Kaplan-Meier (KM) Statistics
k hat (KM)       1.33 nu hat (KM)      26.66

MLE Mean (bias corrected)      0.056 MLE Sd (bias corrected)      0.052

Theta hat (MLE)      0.027 Theta star (bias corrected MLE)      0.049
nu hat (MLE)      24.75 nu star (bias corrected)      13.71

ma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM e
Minimum      0.012 Mean      0.038

Gamma ROS Statistics using Imputed  Non-Detects
GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1
For such situations, GROS method tends to yield inflated values of UCLs and BTVs

Approximate Chi Square Value (26.66, α)      15.89 Adjusted Chi Square Value (26.66, β)      14.46
 Approximate KM-UCL (use when n>=50)      0.067mma Adjusted KM-UCL (use when n<50)      0.074

nu hat (MLE)      28.81 nu star (bias corrected)      21.5
MLE Mean (bias corrected)      0.038 MLE Sd (bias corrected)      0.037

k hat (MLE)       1.44 k star (bias corrected MLE)       1.07
Theta hat (MLE)      0.026 Theta star (bias corrected MLE)      0.036

Maximum       0.12 Median      0.016
SD      0.037 CV       0.97

Lognormal GOF Test on Detected Observations Only
Shapiro Wilk Test Statistic       0.94 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.78ected Data appear Lognormal at 5% Significance L

mma Approximate UCL (use when n>=50)      0.069% Gamma Adjusted UCL (use when n<50)      0.077

Adjusted Level of Significance (β)      0.026
Approximate Chi Square Value (21.50, α)      11.96 Adjusted Chi Square Value (21.50, β)      10.75

SD in Original Scale      0.036 SD in Log Scale       0.79
% t UCL (assumes normality of ROS data)      0.061    95% Percentile Bootstrap UCL      0.060

Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects
Mean in Original Scale      0.040 Mean in Log Scale     -3.52

Lilliefors Test Statistic       0.21 Lilliefors GOF Test
5% Lilliefors Critical Value       0.36ected Data appear Lognormal at 5% Significance L

KM SD (logged)       0.78    95% Critical H Value (KM-Log)       2.68
KM Standard Error of Mean (logged)       0.28

CLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distribute
KM Mean (logged)     -3.538    95% H-UCL (KM -Log)      0.079

   95% BCA Bootstrap UCL      0.064    95% Bootstrap t UCL      0.075
   95% H-UCL (Log ROS)      0.083

DL/2 is not a recommended method, provided for comparisons and historical reasons

SD in Original Scale      0.035 SD in Log Scale       0.75
   95% t UCL (Assumes normality)      0.062    95% H-Stat UCL      0.080

DL/2 Statistics
DL/2 Normal DL/2 Log-Transformed
Mean in Original Scale      0.041 Mean in Log Scale     -3.456
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Nonparametric Distribution Free UCL Statistics

Detected Data appear Normal Distributed at 5% Significance Level

Fluoranthene

General Statistics
Total Number of Observations      10 Number of Distinct Observations      10

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
Recommendations are based upon data size, data distribution, and skewness.

mmendations are based upon the results of the simulation studies summarized in Singh, Maichle, and 
ations results will not cover all Real World data sets; for additional insight the user may want to cons

Suggested UCL to Use
95% KM (t) UCL      0.062 95% KM (Percentile Bootstrap) UCL      0.062

Variance Detects     0.009 Percent Non-Detects      40%
Mean Detects       0.11 SD Detects      0.096

Minimum Detect      0.023 Minimum Non-Detect      0.037
Maximum Detect       0.25 Maximum Non-Detect      0.040

Number of Detects       6 Number of Non-Detects       4
Number of Distinct Detects       6 Number of Distinct Non-Detects       4

Normal GOF Test on Detects Only
Shapiro Wilk Test Statistic       0.91 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.78etected Data appear Normal at 5% Significance Le

Mean of Logged Detects     -2.517 SD of Logged Detects       1.04

Median Detects       0.10 CV Detects       0.81
Skewness Detects       0.48 Kurtosis Detects     -1.463

SD      0.082    95% KM (BCA) UCL       0.13
95% KM (t) UCL       0.13 95% KM (Percentile Bootstrap) UCL       0.12

Detected Data appear Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs
Mean      0.080 Standard Error of Mean      0.028

Lilliefors Test Statistic       0.19 Lilliefors GOF Test
5% Lilliefors Critical Value       0.36etected Data appear Normal at 5% Significance Le

Gamma GOF Tests on Detected Observations Only
A-D Test Statistic       0.34 Anderson-Darling GOF Test

5% A-D Critical Value       0.70d data appear Gamma Distributed at 5% Significan

97.5% KM Chebyshev UCL       0.25 99% KM Chebyshev UCL       0.36

   95% KM (z) UCL       0.12    95% KM Bootstrap t UCL       0.16
90% KM Chebyshev UCL       0.16 95% KM Chebyshev UCL       0.20

Theta hat (MLE)      0.082 Theta star (bias corrected MLE)       0.14
nu hat (MLE)      17.33 nu star (bias corrected)       9.99

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only
k hat (MLE)       1.44 k star (bias corrected MLE)       0.83

K-S Test Statistic       0.22 Kolmogrov-Smirnoff GOF
5% K-S Critical Value       0.33d data appear Gamma Distributed at 5% Significan

Approximate Chi Square Value (19.05, α)      10.15 Adjusted Chi Square Value (19.05, β)       9.04
 Approximate KM-UCL (use when n>=50)       0.15mma Adjusted KM-UCL (use when n<50)       0.17

Gamma Kaplan-Meier (KM) Statistics
k hat (KM)       0.95 nu hat (KM)      19.05

MLE Mean (bias corrected)       0.11 MLE Sd (bias corrected)       0.13

Maximum       0.25 Median      0.023
SD      0.089 CV       1.16

ma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM e
Minimum      0.015 Mean      0.077

Gamma ROS Statistics using Imputed  Non-Detects
GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1
For such situations, GROS method tends to yield inflated values of UCLs and BTVs

Adjusted Level of Significance (β)      0.026
Approximate Chi Square Value (14.44, α)       6.87 Adjusted Chi Square Value (14.44, β)       5.99

nu hat (MLE)      18.73 nu star (bias corrected)      14.44
MLE Mean (bias corrected)      0.077 MLE Sd (bias corrected)      0.090

k hat (MLE)       0.93 k star (bias corrected MLE)       0.72
Theta hat (MLE)      0.082 Theta star (bias corrected MLE)       0.10

Lilliefors Test Statistic       0.20 Lilliefors GOF Test
5% Lilliefors Critical Value       0.36ected Data appear Lognormal at 5% Significance L

Lognormal GOF Test on Detected Observations Only
Shapiro Wilk Test Statistic       0.88 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.78ected Data appear Lognormal at 5% Significance L

mma Approximate UCL (use when n>=50)       0.16% Gamma Adjusted UCL (use when n<50)       0.18

Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects
Mean in Original Scale      0.081 Mean in Log Scale     -2.975
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   95% BCA Bootstrap UCL       0.13    95% Bootstrap t UCL       0.16
   95% H-UCL (Log ROS)       0.22

SD in Original Scale      0.086 SD in Log Scale       0.97
% t UCL (assumes normality of ROS data)       0.13    95% Percentile Bootstrap UCL       0.12

DL/2 Statistics
DL/2 Normal DL/2 Log-Transformed
Mean in Original Scale      0.079 Mean in Log Scale     -3.083

KM SD (logged)       0.95    95% Critical H Value (KM-Log)       3.00
KM Standard Error of Mean (logged)       0.33

CLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distribute
KM Mean (logged)     -3.007    95% H-UCL (KM -Log)       0.20

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
Recommendations are based upon data size, data distribution, and skewness.

mmendations are based upon the results of the simulation studies summarized in Singh, Maichle, and 
ations results will not cover all Real World data sets; for additional insight the user may want to cons

Suggested UCL to Use
95% KM (t) UCL       0.13 95% KM (Percentile Bootstrap) UCL       0.12

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics
Detected Data appear Normal Distributed at 5% Significance Level

SD in Original Scale      0.088 SD in Log Scale       1.06
   95% t UCL (Assumes normality)       0.13    95% H-Stat UCL       0.25

Minimum Detect       2.5 Minimum Non-Detect       1.09
Maximum Detect       3.72 Maximum Non-Detect       2.15

Number of Detects       5 Number of Non-Detects       5
Number of Distinct Detects       5 Number of Distinct Non-Detects       5

Fluoride

General Statistics
Total Number of Observations      10 Number of Distinct Observations      10

Mean of Logged Detects       1.04 SD of Logged Detects       0.16

Median Detects       2.61 CV Detects       0.17
Skewness Detects       1.66 Kurtosis Detects       2.51

Variance Detects       0.25 Percent Non-Detects      50%
Mean Detects       2.86 SD Detects       0.50

Detected Data appear Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs
Mean       1.97 Standard Error of Mean       0.33

Lilliefors Test Statistic       0.29 Lilliefors GOF Test
5% Lilliefors Critical Value       0.39etected Data appear Normal at 5% Significance Le

Normal GOF Test on Detects Only
Shapiro Wilk Test Statistic       0.79 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.76etected Data appear Normal at 5% Significance Le

97.5% KM Chebyshev UCL       4.06 99% KM Chebyshev UCL       5.30

   95% KM (z) UCL       2.52    95% KM Bootstrap t UCL       2.28
90% KM Chebyshev UCL       2.98 95% KM Chebyshev UCL       3.43

SD       0.94    95% KM (BCA) UCL       2.53
95% KM (t) UCL       2.59 95% KM (Percentile Bootstrap) UCL       2.49

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only
k hat (MLE)      43.78 k star (bias corrected MLE)      17.64

K-S Test Statistic       0.31 Kolmogrov-Smirnoff GOF
5% K-S Critical Value       0.35d data appear Gamma Distributed at 5% Significan

Gamma GOF Tests on Detected Observations Only
A-D Test Statistic       0.56 Anderson-Darling GOF Test

5% A-D Critical Value       0.67d data appear Gamma Distributed at 5% Significan

Gamma Kaplan-Meier (KM) Statistics
k hat (KM)       4.38 nu hat (KM)      87.71

MLE Mean (bias corrected)       2.86 MLE Sd (bias corrected)       0.68

Theta hat (MLE)      0.065 Theta star (bias corrected MLE)       0.16
nu hat (MLE)    437.8 nu star (bias corrected)    176.4

ma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM e
Minimum       1.49 Mean       2.18

Gamma ROS Statistics using Imputed  Non-Detects
GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1
For such situations, GROS method tends to yield inflated values of UCLs and BTVs

Approximate Chi Square Value (87.71, α)      67.12 Adjusted Chi Square Value (87.71, β)      64
 Approximate KM-UCL (use when n>=50)       2.58mma Adjusted KM-UCL (use when n<50)       2.71

Maximum       3.72 Median       1.99
SD       0.79 CV       0.36
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nu hat (MLE)    176.9 nu star (bias corrected)    125.1
MLE Mean (bias corrected)       2.18 MLE Sd (bias corrected)       0.87

k hat (MLE)       8.84 k star (bias corrected MLE)       6.25
Theta hat (MLE)       0.24 Theta star (bias corrected MLE)       0.34

Lognormal GOF Test on Detected Observations Only
Shapiro Wilk Test Statistic       0.82 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.76ected Data appear Lognormal at 5% Significance L

mma Approximate UCL (use when n>=50)       2.72% Gamma Adjusted UCL (use when n<50)       2.83

Adjusted Level of Significance (β)      0.026
pproximate Chi Square Value (125.14, α)    100.3 Adjusted Chi Square Value (125.14, β)      96.45

SD in Original Scale       0.67 SD in Log Scale       0.27
% t UCL (assumes normality of ROS data)       2.70    95% Percentile Bootstrap UCL       2.66

Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects
Mean in Original Scale       2.30 Mean in Log Scale       0.80

Lilliefors Test Statistic       0.29 Lilliefors GOF Test
5% Lilliefors Critical Value       0.39ected Data appear Lognormal at 5% Significance L

KM SD (logged)       0.48    95% Critical H Value (KM-Log)       2.20
KM Standard Error of Mean (logged)       0.17

CLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distribute
KM Mean (logged)       0.56    95% H-UCL (KM -Log)       2.83

   95% BCA Bootstrap UCL       2.70    95% Bootstrap t UCL       2.83
   95% H-UCL (Log ROS)       2.77

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics
Detected Data appear Normal Distributed at 5% Significance Level

SD in Original Scale       1.20 SD in Log Scale       0.79
   95% t UCL (Assumes normality)       2.47    95% H-Stat UCL       3.84

DL/2 Statistics
DL/2 Normal DL/2 Log-Transformed
Mean in Original Scale       1.77 Mean in Log Scale       0.31

Nitrate

General Statistics
Total Number of Observations      10 Number of Distinct Observations      10

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
Recommendations are based upon data size, data distribution, and skewness.

mmendations are based upon the results of the simulation studies summarized in Singh, Maichle, and 
ations results will not cover all Real World data sets; for additional insight the user may want to cons

Suggested UCL to Use
95% KM (t) UCL       2.59 95% KM (Percentile Bootstrap) UCL       2.49

Variance Detects       0.49 Percent Non-Detects      50%
Mean Detects       1.64 SD Detects       0.70

Minimum Detect       1.24 Minimum Non-Detect       1.19
Maximum Detect       2.88 Maximum Non-Detect       1.4

Number of Detects       5 Number of Non-Detects       5
Number of Distinct Detects       5 Number of Distinct Non-Detects       5

Normal GOF Test on Detects Only
Shapiro Wilk Test Statistic       0.67 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.76Detected Data Not Normal at 5% Significance Leve

Mean of Logged Detects       0.43 SD of Logged Detects       0.35

Median Detects       1.3 CV Detects       0.42
Skewness Detects       2.10 Kurtosis Detects       4.46

SD       0.49    95% KM (BCA) UCL       1.76
95% KM (t) UCL       1.74 95% KM (Percentile Bootstrap) UCL       1.74

Detected Data appear Approximate Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs
Mean       1.42 Standard Error of Mean       0.17

Lilliefors Test Statistic       0.36 Lilliefors GOF Test
5% Lilliefors Critical Value       0.39etected Data appear Normal at 5% Significance Le

Gamma GOF Tests on Detected Observations Only
A-D Test Statistic       0.84 Anderson-Darling GOF Test

5% A-D Critical Value       0.67ed Data Not Gamma Distributed at 5% Significanc

97.5% KM Chebyshev UCL       2.51 99% KM Chebyshev UCL       3.16

   95% KM (z) UCL       1.71    95% KM Bootstrap t UCL       3.27
90% KM Chebyshev UCL       1.94 95% KM Chebyshev UCL       2.18

Detected data follow Appr. Gamma Distribution at 5% Significance Level

Gamma Statistics on Detected Data Only
k hat (MLE)       8.83 k star (bias corrected MLE)       3.66

K-S Test Statistic       0.34 Kolmogrov-Smirnoff GOF
5% K-S Critical Value       0.35d data appear Gamma Distributed at 5% Significan
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Theta hat (MLE)       0.18 Theta star (bias corrected MLE)       0.44

nu hat (MLE)      88.32 nu star (bias corrected)      36.66

pproximate Chi Square Value (166.39, α)    137.6 Adjusted Chi Square Value (166.39, β)    133
 Approximate KM-UCL (use when n>=50)       1.72mma Adjusted KM-UCL (use when n<50)       1.78

Gamma Kaplan-Meier (KM) Statistics
k hat (KM)       8.32 nu hat (KM)    166.4

MLE Mean (bias corrected)       1.64 MLE Sd (bias corrected)       0.85

Maximum       2.88 Median       1.05
SD       0.72 CV       0.64

ma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM e
Minimum       0.40 Mean       1.13

Gamma ROS Statistics using Imputed  Non-Detects
GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1
For such situations, GROS method tends to yield inflated values of UCLs and BTVs

Adjusted Level of Significance (β)      0.026
Approximate Chi Square Value (45.40, α)      30.94 Adjusted Chi Square Value (45.40, β)      28.88

nu hat (MLE)      62.95 nu star (bias corrected)      45.4
MLE Mean (bias corrected)       1.13 MLE Sd (bias corrected)       0.75

k hat (MLE)       3.14 k star (bias corrected MLE)       2.27
Theta hat (MLE)       0.36 Theta star (bias corrected MLE)       0.5

Lilliefors Test Statistic       0.32 Lilliefors GOF Test
5% Lilliefors Critical Value       0.39ected Data appear Lognormal at 5% Significance L

Lognormal GOF Test on Detected Observations Only
Shapiro Wilk Test Statistic       0.72 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.76etected Data Not Lognormal at 5% Significance Le

mma Approximate UCL (use when n>=50)       1.66% Gamma Adjusted UCL (use when n<50)       1.78

   95% BCA Bootstrap UCL       1.69    95% Bootstrap t UCL       1.96
   95% H-UCL (Log ROS)       1.66

SD in Original Scale       0.62 SD in Log Scale       0.40
% t UCL (assumes normality of ROS data)       1.61    95% Percentile Bootstrap UCL       1.60

Detected Data appear Approximate Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects
Mean in Original Scale       1.25 Mean in Log Scale       0.14

DL/2 Statistics
DL/2 Normal DL/2 Log-Transformed
Mean in Original Scale       1.13 Mean in Log Scale   -0.007

KM SD (logged)       0.25    95% Critical H Value (KM-Log)       1.93
KM Standard Error of Mean (logged)      0.091

CLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distribute
KM Mean (logged)       0.31    95% H-UCL (KM -Log)       1.67

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
Recommendations are based upon data size, data distribution, and skewness.

mmendations are based upon the results of the simulation studies summarized in Singh, Maichle, and 
ations results will not cover all Real World data sets; for additional insight the user may want to cons

Suggested UCL to Use
95% KM (t) UCL       1.74 95% KM (Percentile Bootstrap) UCL       1.74

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics
Detected Data appear Approximate Normal Distributed at 5% Significance Level

SD in Original Scale       0.70 SD in Log Scale       0.52
   95% t UCL (Assumes normality)       1.54    95% H-Stat UCL       1.69

Minimum Detect      0.014 Minimum Non-Detect      0.037
Maximum Detect       0.32 Maximum Non-Detect      0.040

Number of Detects       6 Number of Non-Detects       4
Number of Distinct Detects       6 Number of Distinct Non-Detects       4

Phenanthrene

General Statistics
Total Number of Observations      10 Number of Distinct Observations      10

Mean of Logged Detects     -2.902 SD of Logged Detects       1.22

Median Detects      0.062 CV Detects       1.19
Skewness Detects       1.81 Kurtosis Detects       3.46

Variance Detects      0.014 Percent Non-Detects      40%
Mean Detects       0.1 SD Detects       0.11

Detected Data appear Approximate Normal at 5% Significance Level

Lilliefors Test Statistic       0.28 Lilliefors GOF Test
5% Lilliefors Critical Value       0.36etected Data appear Normal at 5% Significance Le

Normal GOF Test on Detects Only
Shapiro Wilk Test Statistic       0.77 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.78Detected Data Not Normal at 5% Significance Leve
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Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs

Mean      0.068 Standard Error of Mean      0.032

97.5% KM Chebyshev UCL       0.27 99% KM Chebyshev UCL       0.39

   95% KM (z) UCL       0.12    95% KM Bootstrap t UCL       0.21
90% KM Chebyshev UCL       0.16 95% KM Chebyshev UCL       0.20

SD      0.093    95% KM (BCA) UCL       0.12
95% KM (t) UCL       0.12 95% KM (Percentile Bootstrap) UCL       0.12

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only
k hat (MLE)       0.96 k star (bias corrected MLE)       0.59

K-S Test Statistic       0.22 Kolmogrov-Smirnoff GOF
5% K-S Critical Value       0.34d data appear Gamma Distributed at 5% Significan

Gamma GOF Tests on Detected Observations Only
A-D Test Statistic       0.35 Anderson-Darling GOF Test

5% A-D Critical Value       0.71d data appear Gamma Distributed at 5% Significan

Gamma Kaplan-Meier (KM) Statistics
k hat (KM)       0.54 nu hat (KM)      10.8

MLE Mean (bias corrected)       0.1 MLE Sd (bias corrected)       0.13

Theta hat (MLE)       0.10 Theta star (bias corrected MLE)       0.16
nu hat (MLE)      11.57 nu star (bias corrected)       7.12

ma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM e
Minimum      0.01 Mean      0.064

Gamma ROS Statistics using Imputed  Non-Detects
GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1
For such situations, GROS method tends to yield inflated values of UCLs and BTVs

Approximate Chi Square Value (10.80, α)       4.44 Adjusted Chi Square Value (10.80, β)       3.76
 Approximate KM-UCL (use when n>=50)       0.16mma Adjusted KM-UCL (use when n<50)       0.19

nu hat (MLE)      14.4 nu star (bias corrected)      11.42
MLE Mean (bias corrected)      0.064 MLE Sd (bias corrected)      0.084

k hat (MLE)       0.72 k star (bias corrected MLE)       0.57
Theta hat (MLE)      0.089 Theta star (bias corrected MLE)       0.11

Maximum       0.32 Median      0.015
SD       0.1 CV       1.56

Lognormal GOF Test on Detected Observations Only
Shapiro Wilk Test Statistic       0.92 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.78ected Data appear Lognormal at 5% Significance L

mma Approximate UCL (use when n>=50)       0.15% Gamma Adjusted UCL (use when n<50)       0.17

Adjusted Level of Significance (β)      0.026
Approximate Chi Square Value (11.42, α)       4.84 Adjusted Chi Square Value (11.42, β)       4.12

SD in Original Scale      0.097 SD in Log Scale       1.03
% t UCL (assumes normality of ROS data)       0.12    95% Percentile Bootstrap UCL       0.12

Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects
Mean in Original Scale      0.068 Mean in Log Scale     -3.28

Lilliefors Test Statistic       0.18 Lilliefors GOF Test
5% Lilliefors Critical Value       0.36ected Data appear Lognormal at 5% Significance L

KM SD (logged)       1.02    95% Critical H Value (KM-Log)       3.14
KM Standard Error of Mean (logged)       0.37

CLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distribute
KM Mean (logged)     -3.313    95% H-UCL (KM -Log)       0.18

   95% BCA Bootstrap UCL       0.15    95% Bootstrap t UCL       0.23
   95% H-UCL (Log ROS)       0.19

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics
Detected Data appear Approximate Normal Distributed at 5% Significance Level

SD in Original Scale      0.098 SD in Log Scale       1.05
   95% t UCL (Assumes normality)       0.12    95% H-Stat UCL       0.19

DL/2 Statistics
DL/2 Normal DL/2 Log-Transformed
Mean in Original Scale      0.067 Mean in Log Scale     -3.314

Pyrene

General Statistics
Total Number of Observations      10 Number of Distinct Observations      10

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
Recommendations are based upon data size, data distribution, and skewness.

mmendations are based upon the results of the simulation studies summarized in Singh, Maichle, and 
ations results will not cover all Real World data sets; for additional insight the user may want to cons

Suggested UCL to Use
95% KM (t) UCL       0.12 95% KM (Percentile Bootstrap) UCL       0.12
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Variance Detects     0.007 Percent Non-Detects      40%
Mean Detects       0.11 SD Detects      0.084

Minimum Detect      0.024 Minimum Non-Detect      0.037
Maximum Detect       0.22 Maximum Non-Detect      0.040

Number of Detects       6 Number of Non-Detects       4
Number of Distinct Detects       6 Number of Distinct Non-Detects       4

Normal GOF Test on Detects Only
Shapiro Wilk Test Statistic       0.91 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.78etected Data appear Normal at 5% Significance Le

Mean of Logged Detects     -2.516 SD of Logged Detects       0.94

Median Detects      0.099 CV Detects       0.75
Skewness Detects       0.36 Kurtosis Detects     -1.86

SD      0.072    95% KM (BCA) UCL       0.12
95% KM (t) UCL       0.12 95% KM (Percentile Bootstrap) UCL       0.11

Detected Data appear Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs
Mean      0.077 Standard Error of Mean      0.025

Lilliefors Test Statistic       0.19 Lilliefors GOF Test
5% Lilliefors Critical Value       0.36etected Data appear Normal at 5% Significance Le

Gamma GOF Tests on Detected Observations Only
A-D Test Statistic       0.32 Anderson-Darling GOF Test

5% A-D Critical Value       0.70d data appear Gamma Distributed at 5% Significan

97.5% KM Chebyshev UCL       0.23 99% KM Chebyshev UCL       0.32

   95% KM (z) UCL       0.11    95% KM Bootstrap t UCL       0.14
90% KM Chebyshev UCL       0.15 95% KM Chebyshev UCL       0.18

Theta hat (MLE)      0.065 Theta star (bias corrected MLE)       0.11
nu hat (MLE)      20.48 nu star (bias corrected)      11.57

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only
k hat (MLE)       1.70 k star (bias corrected MLE)       0.96

K-S Test Statistic       0.20 Kolmogrov-Smirnoff GOF
5% K-S Critical Value       0.33d data appear Gamma Distributed at 5% Significan

Approximate Chi Square Value (22.91, α)      13.02 Adjusted Chi Square Value (22.91, β)      11.75
 Approximate KM-UCL (use when n>=50)       0.13mma Adjusted KM-UCL (use when n<50)       0.15

Gamma Kaplan-Meier (KM) Statistics
k hat (KM)       1.14 nu hat (KM)      22.91

MLE Mean (bias corrected)       0.11 MLE Sd (bias corrected)       0.11

Maximum       0.22 Median      0.027
SD      0.078 CV       1.04

ma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM e
Minimum      0.021 Mean      0.075

Gamma ROS Statistics using Imputed  Non-Detects
GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1
For such situations, GROS method tends to yield inflated values of UCLs and BTVs

Adjusted Level of Significance (β)      0.026
Approximate Chi Square Value (18.26, α)       9.58 Adjusted Chi Square Value (18.26, β)       8.50

nu hat (MLE)      24.18 nu star (bias corrected)      18.26
MLE Mean (bias corrected)      0.075 MLE Sd (bias corrected)      0.078

k hat (MLE)       1.20 k star (bias corrected MLE)       0.91
Theta hat (MLE)      0.062 Theta star (bias corrected MLE)      0.082

Lilliefors Test Statistic       0.19 Lilliefors GOF Test
5% Lilliefors Critical Value       0.36ected Data appear Lognormal at 5% Significance L

Lognormal GOF Test on Detected Observations Only
Shapiro Wilk Test Statistic       0.90 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.78ected Data appear Lognormal at 5% Significance L

mma Approximate UCL (use when n>=50)       0.14% Gamma Adjusted UCL (use when n<50)       0.16

   95% BCA Bootstrap UCL       0.12    95% Bootstrap t UCL       0.16
   95% H-UCL (Log ROS)       0.18

SD in Original Scale      0.076 SD in Log Scale       0.88
% t UCL (assumes normality of ROS data)       0.12    95% Percentile Bootstrap UCL       0.12

Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects
Mean in Original Scale      0.078 Mean in Log Scale     -2.933

DL/2 Statistics
DL/2 Normal DL/2 Log-Transformed
Mean in Original Scale      0.074 Mean in Log Scale     -3.082

KM SD (logged)       0.85    95% Critical H Value (KM-Log)       2.82
KM Standard Error of Mean (logged)       0.3

CLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distribute
KM Mean (logged)     -2.954    95% H-UCL (KM -Log)       0.16

SD in Original Scale      0.078 SD in Log Scale       1.01
   95% t UCL (Assumes normality)       0.12    95% H-Stat UCL       0.22
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tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
Recommendations are based upon data size, data distribution, and skewness.

mmendations are based upon the results of the simulation studies summarized in Singh, Maichle, and 
ations results will not cover all Real World data sets; for additional insight the user may want to cons

Suggested UCL to Use
95% KM (t) UCL       0.12 95% KM (Percentile Bootstrap) UCL       0.11

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics
Detected Data appear Normal Distributed at 5% Significance Level



1
2
3
4
5
6
7
8
9

10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60
61
62
63
64
65
66
67
68
69
70
71
72
73
74
75
76
77
78
79
80
81
82
83
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UCL Statistics for Data Sets with Non-Detects

User Selected Options
e/Time of Computation   2/2/2015 2:26:19 PM

General Statistics
Total Number of Observations      17 Number of Distinct Observations      17

 f Bootstrap Operations   2000

Aluminum

From File   16-029(h)_0-1.xls
Full Precision   OFF

Confidence Coefficient   95%

Coefficient of Variation       0.24 Skewness     -0.222

Maximum   9050 Median   5880
SD   1488 Std. Error of Mean    360.9

Number of Missing Observations       0
Minimum   2780 Mean   6184

Data appear Normal at 5% Significance Level

Assuming Normal Distribution
   95% Normal UCL    95% UCLs (Adjusted for Skewness)

Lilliefors Test Statistic       0.11 Lilliefors GOF Test
5% Lilliefors Critical Value       0.21 Data appear Normal at 5% Significance Level

Normal GOF Test
Shapiro Wilk Test Statistic       0.97 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.89 Data appear Normal at 5% Significance Level

5% K-S Critical Value       0.20d data appear Gamma Distributed at 5% Significan
Detected data appear Gamma Distributed at 5% Significance Level

5% A-D Critical Value       0.73d data appear Gamma Distributed at 5% Significan
K-S Test Statistic       0.12 Kolmogrov-Smirnoff Gamma GOF Test

Gamma GOF Test
A-D Test Statistic       0.33 Anderson-Darling Gamma GOF Test

   95% Student's-t UCL   6814    95% Adjusted-CLT UCL (Chen-1995)   6757
   95% Modified-t UCL (Johnson-1978)   6811

MLE Mean (bias corrected)   6184 MLE Sd (bias corrected)   1696
Approximate Chi Square Value (0.05)    403.9

Theta hat (MLE)    384 Theta star (bias corrected MLE)    464.9
nu hat (MLE)    547.5 nu star (bias corrected)    452.2

Gamma Statistics
k hat (MLE)      16.1 k star (bias corrected MLE)      13.3

5% Shapiro Wilk Critical Value       0.89Data appear Lognormal at 5% Significance Level
Lilliefors Test Statistic       0.14 Lilliefors Lognormal GOF Test

Lognormal GOF Test
Shapiro Wilk Test Statistic       0.91 Shapiro Wilk Lognormal GOF Test

Assuming Gamma Distribution
oximate Gamma UCL (use when n>=50))   6924% Adjusted Gamma UCL (use when n<50)   7007

Adjusted Level of Significance      0.034 Adjusted Chi Square Value    399.2

Assuming Lognormal Distribution
   95% H-UCL   7040    90% Chebyshev (MVUE) UCL   7436

Maximum of Logged Data       9.11 SD of logged Data       0.27

Lognormal Statistics
Minimum of Logged Data       7.93 Mean of logged Data       8.69

5% Lilliefors Critical Value       0.21Data appear Lognormal at 5% Significance Level
Data appear Lognormal at 5% Significance Level

   95% CLT UCL   6778    95% Jackknife UCL   6814
   95% Standard Bootstrap UCL   6765    95% Bootstrap-t UCL   6802

Nonparametric Distribution Free UCL Statistics
Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

   95% Chebyshev (MVUE) UCL   7995  97.5% Chebyshev (MVUE) UCL   8771
   99% Chebyshev (MVUE) UCL  10294

Suggested UCL to Use
95% Student's-t UCL   6814

   90% Chebyshev(Mean, Sd) UCL   7267    95% Chebyshev(Mean, Sd) UCL   7757
 97.5% Chebyshev(Mean, Sd) UCL   8438    99% Chebyshev(Mean, Sd) UCL   9775

   95% Hall's Bootstrap UCL   6822    95% Percentile Bootstrap UCL   6755
   95% BCA Bootstrap UCL   6773

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
mmendations are based upon the results of the simulation studies summarized in Singh, Singh, and 

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.
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Arsenic

General Statistics
Total Number of Observations      17 Number of Distinct Observations      17

 highly negatively-skewed data, confidence limits (e.g., Chen, Johnson, Lognormal, and Gamma) ma
reliable.  Chen's and Johnson's methods provide adjustments for positvely skewed data sets.

For additional insight the user may want to consult a statistician.

Coefficient of Variation       0.36 Skewness       0.93

Maximum       4.2 Median       2.06
SD       0.82 Std. Error of Mean       0.2

Number of Missing Observations       0
Minimum       1.01 Mean       2.25

Data appear Normal at 5% Significance Level

Assuming Normal Distribution
   95% Normal UCL    95% UCLs (Adjusted for Skewness)

Lilliefors Test Statistic       0.17 Lilliefors GOF Test
5% Lilliefors Critical Value       0.21 Data appear Normal at 5% Significance Level

Normal GOF Test
Shapiro Wilk Test Statistic       0.93 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.89 Data appear Normal at 5% Significance Level

5% A-D Critical Value       0.74d data appear Gamma Distributed at 5% Significan
K-S Test Statistic       0.13 Kolmogrov-Smirnoff Gamma GOF Test

Gamma GOF Test
A-D Test Statistic       0.27 Anderson-Darling Gamma GOF Test

   95% Student's-t UCL       2.60    95% Adjusted-CLT UCL (Chen-1995)       2.63
   95% Modified-t UCL (Johnson-1978)       2.61

Theta hat (MLE)       0.26 Theta star (bias corrected MLE)       0.32
nu hat (MLE)    287 nu star (bias corrected)    237.7

Gamma Statistics
k hat (MLE)       8.44 k star (bias corrected MLE)       6.99

5% K-S Critical Value       0.20d data appear Gamma Distributed at 5% Significan
Detected data appear Gamma Distributed at 5% Significance Level

Assuming Gamma Distribution
oximate Gamma UCL (use when n>=50))       2.64% Adjusted Gamma UCL (use when n<50)       2.68

Adjusted Level of Significance      0.034 Adjusted Chi Square Value    199.7

MLE Mean (bias corrected)       2.25 MLE Sd (bias corrected)       0.85
Approximate Chi Square Value (0.05)    203

Lognormal Statistics
Minimum of Logged Data     0.009 Mean of logged Data       0.75

5% Lilliefors Critical Value       0.21Data appear Lognormal at 5% Significance Level
Data appear Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.89Data appear Lognormal at 5% Significance Level
Lilliefors Test Statistic       0.12 Lilliefors Lognormal GOF Test

Lognormal GOF Test
Shapiro Wilk Test Statistic       0.97 Shapiro Wilk Lognormal GOF Test

   95% Chebyshev (MVUE) UCL       3.13  97.5% Chebyshev (MVUE) UCL       3.50
   99% Chebyshev (MVUE) UCL       4.25

Assuming Lognormal Distribution
   95% H-UCL       2.69    90% Chebyshev (MVUE) UCL       2.85

Maximum of Logged Data       1.43 SD of logged Data       0.36

   95% Hall's Bootstrap UCL       2.78    95% Percentile Bootstrap UCL       2.58
   95% BCA Bootstrap UCL       2.61

   95% CLT UCL       2.58    95% Jackknife UCL       2.60
   95% Standard Bootstrap UCL       2.58    95% Bootstrap-t UCL       2.68

Nonparametric Distribution Free UCL Statistics
Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
mmendations are based upon the results of the simulation studies summarized in Singh, Singh, and 

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.
For additional insight the user may want to consult a statistician.

Suggested UCL to Use
95% Student's-t UCL       2.60

   90% Chebyshev(Mean, Sd) UCL       2.85    95% Chebyshev(Mean, Sd) UCL       3.12
 97.5% Chebyshev(Mean, Sd) UCL       3.50    99% Chebyshev(Mean, Sd) UCL       4.24

Barium
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Minimum      43.7 Mean      96.79
Maximum    205 Median      89.1

Total Number of Observations      17 Number of Distinct Observations      16
Number of Missing Observations       0

General Statistics

5% Lilliefors Critical Value       0.21 Data appear Normal at 5% Significance Level
Data appear Approximate Normal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.89 Data Not Normal at 5% Significance Level
Lilliefors Test Statistic       0.18 Lilliefors GOF Test

Normal GOF Test
Shapiro Wilk Test Statistic       0.86 Shapiro Wilk GOF Test

SD      41.02 Std. Error of Mean       9.94
Coefficient of Variation       0.42 Skewness       1.42

Gamma GOF Test
A-D Test Statistic       0.45 Anderson-Darling Gamma GOF Test

5% A-D Critical Value       0.74d data appear Gamma Distributed at 5% Significan

   95% Modified-t UCL (Johnson-1978)    114.7

Assuming Normal Distribution
   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL    114.2    95% Adjusted-CLT UCL (Chen-1995)    116.8

Theta hat (MLE)      14.24 Theta star (bias corrected MLE)      17.18
nu hat (MLE)    231 nu star (bias corrected)    191.6

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics
k hat (MLE)       6.79 k star (bias corrected MLE)       5.63

K-S Test Statistic       0.13 Kolmogrov-Smirnoff Gamma GOF Test
5% K-S Critical Value       0.20d data appear Gamma Distributed at 5% Significan

Assuming Gamma Distribution
oximate Gamma UCL (use when n>=50))    115.5% Adjusted Gamma UCL (use when n<50)    117.7

Adjusted Level of Significance      0.034 Adjusted Chi Square Value    157.6

MLE Mean (bias corrected)      96.79 MLE Sd (bias corrected)      40.77
Approximate Chi Square Value (0.05)    160.6

Lognormal Statistics
Minimum of Logged Data       3.77 Mean of logged Data       4.49

5% Lilliefors Critical Value       0.21Data appear Lognormal at 5% Significance Level
Data appear Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.89Data appear Lognormal at 5% Significance Level
Lilliefors Test Statistic       0.12 Lilliefors Lognormal GOF Test

Lognormal GOF Test
Shapiro Wilk Test Statistic       0.95 Shapiro Wilk Lognormal GOF Test

   95% Chebyshev (MVUE) UCL    137.9  97.5% Chebyshev (MVUE) UCL    155.8
   99% Chebyshev (MVUE) UCL    190.9

Assuming Lognormal Distribution
   95% H-UCL    117.6    90% Chebyshev (MVUE) UCL    125

Maximum of Logged Data       5.32 SD of logged Data       0.39

   95% Hall's Bootstrap UCL    148.4    95% Percentile Bootstrap UCL    112.5
   95% BCA Bootstrap UCL    116.6

   95% CLT UCL    113.2    95% Jackknife UCL    114.2
   95% Standard Bootstrap UCL    112.1    95% Bootstrap-t UCL    123.2

Nonparametric Distribution Free UCL Statistics
Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
mmendations are based upon the results of the simulation studies summarized in Singh, Singh, and 

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.
For additional insight the user may want to consult a statistician.

Suggested UCL to Use
95% Student's-t UCL    114.2

   90% Chebyshev(Mean, Sd) UCL    126.6    95% Chebyshev(Mean, Sd) UCL    140.1
 97.5% Chebyshev(Mean, Sd) UCL    158.9    99% Chebyshev(Mean, Sd) UCL    195.8

Minimum Detect      0.017 Minimum Non-Detect      0.038
Maximum Detect      0.033 Maximum Non-Detect       0.15

Number of Detects       5 Number of Non-Detects      12
Number of Distinct Detects       5 Number of Distinct Non-Detects      11

Benzo(a)anthracene

General Statistics
Total Number of Observations      17 Number of Distinct Observations      16

Variance Detects 5.3467E Percent Non-Detects      70.59



250
251
252
253
254
255
256
257
258
259
260
261
262
263
264
265
266
267
268
269
270
271
272
273
274
275
276
277
278
279
280
281
282
283
284
285
286
287
288
289
290
291
292
293
294
295
296
297
298
299
300
301
302
303
304
305
306
307
308
309
310
311
312
313
314
315
316
317
318
319
320
321
322
323
324
325
326
327
328
329
330
331
332

A B C D E F G H I J K L

Mean of Logged Detects     -3.753 SD of Logged Detects       0.29

Median Detects      0.020 CV Detects       0.30
Skewness Detects       0.63 Kurtosis Detects     -2.489

Mean Detects      0.024 SD Detects     0.007

Detected Data appear Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs
Mean      0.024 Standard Error of Mean     0.003

Lilliefors Test Statistic       0.31 Lilliefors GOF Test
5% Lilliefors Critical Value       0.39etected Data appear Normal at 5% Significance Le

Normal GOF Test on Detects Only
Shapiro Wilk Test Statistic       0.85 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.76etected Data appear Normal at 5% Significance Le

97.5% KM Chebyshev UCL      0.044 99% KM Chebyshev UCL      0.056

   95% KM (z) UCL      0.029    95% KM Bootstrap t UCL      0.052
90% KM Chebyshev UCL      0.034 95% KM Chebyshev UCL      0.038

SD     0.006    95% KM (BCA) UCL      0.030
95% KM (t) UCL      0.03 95% KM (Percentile Bootstrap) UCL      0.029

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only
k hat (MLE)      14.41 k star (bias corrected MLE)       5.89

K-S Test Statistic       0.32 Kolmogrov-Smirnoff GOF
5% K-S Critical Value       0.35d data appear Gamma Distributed at 5% Significan

Gamma GOF Tests on Detected Observations Only
A-D Test Statistic       0.50 Anderson-Darling GOF Test

5% A-D Critical Value       0.67d data appear Gamma Distributed at 5% Significan

Gamma Kaplan-Meier (KM) Statistics
k hat (KM)      13.78 nu hat (KM)    468.6

MLE Mean (bias corrected)      0.024 MLE Sd (bias corrected)     0.01

Theta hat (MLE)     0.001 Theta star (bias corrected MLE)     0.004
nu hat (MLE)    144.1 nu star (bias corrected)      58.95

ma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM e
Minimum      0.017 Mean      0.024

Gamma ROS Statistics using Imputed  Non-Detects
GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1
For such situations, GROS method tends to yield inflated values of UCLs and BTVs

pproximate Chi Square Value (468.60, α)    419.4 Adjusted Chi Square Value (468.60, β)    414.5
 Approximate KM-UCL (use when n>=50)      0.027mma Adjusted KM-UCL (use when n<50)      0.027

nu hat (MLE)   1426 nu star (bias corrected)   1176
MLE Mean (bias corrected)      0.024 MLE Sd (bias corrected)     0.004

k hat (MLE)      41.95 k star (bias corrected MLE)      34.59
Theta hat (MLE) 5.7304E Theta star (bias corrected MLE) 6.9504E

Maximum      0.033 Median      0.023
SD     0.003 CV       0.16

Lognormal GOF Test on Detected Observations Only
Shapiro Wilk Test Statistic       0.86 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.76ected Data appear Lognormal at 5% Significance L

mma Approximate UCL (use when n>=50)      0.025% Gamma Adjusted UCL (use when n<50)      0.025

Adjusted Level of Significance (β)      0.034
Approximate Chi Square Value (N/A, α)   1097 Adjusted Chi Square Value (N/A, β)   1089

SD in Original Scale     0.003 SD in Log Scale       0.15
% t UCL (assumes normality of ROS data)      0.025    95% Percentile Bootstrap UCL      0.025

Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects
Mean in Original Scale      0.023 Mean in Log Scale     -3.753

Lilliefors Test Statistic       0.3 Lilliefors GOF Test
5% Lilliefors Critical Value       0.39ected Data appear Lognormal at 5% Significance L

KM SD (logged)       0.26    95% Critical H Value (KM-Log)       1.83
KM Standard Error of Mean (logged)       0.13

CLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distribute
KM Mean (logged)     -3.753    95% H-UCL (KM -Log)      0.027

   95% BCA Bootstrap UCL      0.025    95% Bootstrap t UCL      0.025
   95% H-UCL (Log ROS)      0.025

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics
Detected Data appear Normal Distributed at 5% Significance Level

SD in Original Scale      0.014 SD in Log Scale       0.34
   95% t UCL (Assumes normality)      0.031    95% H-Stat UCL      0.029

DL/2 Statistics
DL/2 Normal DL/2 Log-Transformed
Mean in Original Scale      0.025 Mean in Log Scale     -3.756
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Benzo(a)pyrene

General Statistics
Total Number of Observations      17 Number of Distinct Observations      17

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
Recommendations are based upon data size, data distribution, and skewness.

mmendations are based upon the results of the simulation studies summarized in Singh, Maichle, and 
ations results will not cover all Real World data sets; for additional insight the user may want to cons

Suggested UCL to Use
95% KM (t) UCL      0.03 95% KM (Percentile Bootstrap) UCL      0.029

Variance Detects 1.6103E Percent Non-Detects      52.94
Mean Detects      0.016 SD Detects     0.004

Minimum Detect      0.013 Minimum Non-Detect      0.038
Maximum Detect      0.026 Maximum Non-Detect       0.15

Number of Detects       8 Number of Non-Detects       9
Number of Distinct Detects       8 Number of Distinct Non-Detects       9

Normal GOF Test on Detects Only
Shapiro Wilk Test Statistic       0.79 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.81Detected Data Not Normal at 5% Significance Leve

Mean of Logged Detects     -4.104 SD of Logged Detects       0.21

Median Detects      0.016 CV Detects       0.23
Skewness Detects       1.99 Kurtosis Detects       4.68

SD     0.003    95% KM (BCA) UCL      0.019
95% KM (t) UCL      0.019 95% KM (Percentile Bootstrap) UCL      0.019

Detected Data appear Approximate Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs
Mean      0.016 Standard Error of Mean     0.001

Lilliefors Test Statistic       0.28 Lilliefors GOF Test
5% Lilliefors Critical Value       0.31etected Data appear Normal at 5% Significance Le

Gamma GOF Tests on Detected Observations Only
A-D Test Statistic       0.56 Anderson-Darling GOF Test

5% A-D Critical Value       0.71d data appear Gamma Distributed at 5% Significan

97.5% KM Chebyshev UCL      0.025 99% KM Chebyshev UCL      0.031

   95% KM (z) UCL      0.019    95% KM Bootstrap t UCL      0.022
90% KM Chebyshev UCL      0.021 95% KM Chebyshev UCL      0.023

Theta hat (MLE) 7.0020E Theta star (bias corrected MLE)     0.001
nu hat (MLE)    385.3 nu star (bias corrected)    242.2

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only
k hat (MLE)      24.08 k star (bias corrected MLE)      15.13

K-S Test Statistic       0.24 Kolmogrov-Smirnoff GOF
5% K-S Critical Value       0.29d data appear Gamma Distributed at 5% Significan

pproximate Chi Square Value (686.15, α)    626.4 Adjusted Chi Square Value (686.15, β)    620.4
 Approximate KM-UCL (use when n>=50)      0.018mma Adjusted KM-UCL (use when n<50)      0.018

Gamma Kaplan-Meier (KM) Statistics
k hat (KM)      20.18 nu hat (KM)    686.1

MLE Mean (bias corrected)      0.016 MLE Sd (bias corrected)     0.004

Maximum      0.026 Median      0.016
SD     0.002 CV       0.15

ma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM e
Minimum      0.013 Mean      0.016

Gamma ROS Statistics using Imputed  Non-Detects
GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1
For such situations, GROS method tends to yield inflated values of UCLs and BTVs

Adjusted Level of Significance (β)      0.034
Approximate Chi Square Value (N/A, α)   1340 Adjusted Chi Square Value (N/A, β)   1332

nu hat (MLE)   1731 nu star (bias corrected)   1427
MLE Mean (bias corrected)      0.016 MLE Sd (bias corrected)     0.002

k hat (MLE)      50.92 k star (bias corrected MLE)      41.98
Theta hat (MLE) 3.2936E Theta star (bias corrected MLE) 3.9956E

Lilliefors Test Statistic       0.23 Lilliefors GOF Test
5% Lilliefors Critical Value       0.31ected Data appear Lognormal at 5% Significance L

Lognormal GOF Test on Detected Observations Only
Shapiro Wilk Test Statistic       0.86 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.81ected Data appear Lognormal at 5% Significance L

mma Approximate UCL (use when n>=50)      0.017% Gamma Adjusted UCL (use when n<50)      0.018

   95% BCA Bootstrap UCL      0.018    95% Bootstrap t UCL      0.018

SD in Original Scale     0.002 SD in Log Scale       0.13
% t UCL (assumes normality of ROS data)      0.017    95% Percentile Bootstrap UCL      0.017

Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects
Mean in Original Scale      0.016 Mean in Log Scale     -4.104



416
417
418
419
420
421
422
423
424
425
426
427
428
429
430
431
432
433
434
435
436
437
438
439
440
441
442
443
444
445
446
447
448
449
450
451
452
453
454
455
456
457
458
459
460
461
462
463
464
465
466
467
468
469
470
471
472
473
474
475
476
477
478
479
480
481
482
483
484
485
486
487
488
489
490
491
492
493
494
495
496
497
498

A B C D E F G H I J K L
   95% H-UCL (Log ROS)      0.017

DL/2 Statistics
DL/2 Normal DL/2 Log-Transformed
Mean in Original Scale      0.022 Mean in Log Scale     -3.897

KM SD (logged)       0.19    95% Critical H Value (KM-Log)       1.79
KM Standard Error of Mean (logged)      0.074

CLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distribute
KM Mean (logged)     -4.104    95% H-UCL (KM -Log)      0.018

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
Recommendations are based upon data size, data distribution, and skewness.

mmendations are based upon the results of the simulation studies summarized in Singh, Maichle, and 
ations results will not cover all Real World data sets; for additional insight the user may want to cons

Suggested UCL to Use
95% KM (t) UCL      0.019 95% KM (Percentile Bootstrap) UCL      0.019

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics
Detected Data appear Approximate Normal Distributed at 5% Significance Level

SD in Original Scale      0.014 SD in Log Scale       0.39
   95% t UCL (Assumes normality)      0.028    95% H-Stat UCL      0.026

Minimum Detect      0.016 Minimum Non-Detect      0.038
Maximum Detect      0.040 Maximum Non-Detect       0.15

Number of Detects       9 Number of Non-Detects       8
Number of Distinct Detects       9 Number of Distinct Non-Detects       8

Benzo(b)fluoranthene

General Statistics
Total Number of Observations      17 Number of Distinct Observations      17

Mean of Logged Detects     -3.745 SD of Logged Detects       0.31

Median Detects      0.022 CV Detects       0.34
Skewness Detects       1.19 Kurtosis Detects       0.19

Variance Detects 7.2465E Percent Non-Detects      47.06
Mean Detects      0.024 SD Detects     0.008

Detected Data appear Approximate Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs
Mean      0.024 Standard Error of Mean     0.002

Lilliefors Test Statistic       0.25 Lilliefors GOF Test
5% Lilliefors Critical Value       0.29etected Data appear Normal at 5% Significance Le

Normal GOF Test on Detects Only
Shapiro Wilk Test Statistic       0.81 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.82Detected Data Not Normal at 5% Significance Leve

97.5% KM Chebyshev UCL      0.040 99% KM Chebyshev UCL      0.05

   95% KM (z) UCL      0.028    95% KM Bootstrap t UCL      0.033
90% KM Chebyshev UCL      0.032 95% KM Chebyshev UCL      0.035

SD     0.007    95% KM (BCA) UCL      0.028
95% KM (t) UCL      0.028 95% KM (Percentile Bootstrap) UCL      0.028

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only
k hat (MLE)      10.92 k star (bias corrected MLE)       7.35

K-S Test Statistic       0.23 Kolmogrov-Smirnoff GOF
5% K-S Critical Value       0.27d data appear Gamma Distributed at 5% Significan

Gamma GOF Tests on Detected Observations Only
A-D Test Statistic       0.62 Anderson-Darling GOF Test

5% A-D Critical Value       0.72d data appear Gamma Distributed at 5% Significan

Gamma Kaplan-Meier (KM) Statistics
k hat (KM)      10.06 nu hat (KM)    342

MLE Mean (bias corrected)      0.024 MLE Sd (bias corrected)     0.009

Theta hat (MLE)     0.002 Theta star (bias corrected MLE)     0.003
nu hat (MLE)    196.5 nu star (bias corrected)    132.3

ma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM e
Minimum      0.016 Mean      0.024

Gamma ROS Statistics using Imputed  Non-Detects
GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1
For such situations, GROS method tends to yield inflated values of UCLs and BTVs

pproximate Chi Square Value (342.02, α)    300.2 Adjusted Chi Square Value (342.02, β)    296.1
 Approximate KM-UCL (use when n>=50)      0.027mma Adjusted KM-UCL (use when n<50)      0.028

nu hat (MLE)    679.3 nu star (bias corrected)    560.8

k hat (MLE)      19.98 k star (bias corrected MLE)      16.49
Theta hat (MLE)     0.001 Theta star (bias corrected MLE)     0.001

Maximum      0.040 Median      0.022
SD     0.006 CV       0.25
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A B C D E F G H I J K L
MLE Mean (bias corrected)      0.024 MLE Sd (bias corrected)     0.005

Lognormal GOF Test on Detected Observations Only
Shapiro Wilk Test Statistic       0.87 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.82ected Data appear Lognormal at 5% Significance L

mma Approximate UCL (use when n>=50)      0.026% Gamma Adjusted UCL (use when n<50)      0.026

Adjusted Level of Significance (β)      0.034
pproximate Chi Square Value (560.76, α)    506.8 Adjusted Chi Square Value (560.76, β)    501.5

SD in Original Scale     0.006 SD in Log Scale       0.22
% t UCL (assumes normality of ROS data)      0.026    95% Percentile Bootstrap UCL      0.026

Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects
Mean in Original Scale      0.023 Mean in Log Scale     -3.762

Lilliefors Test Statistic       0.21 Lilliefors GOF Test
5% Lilliefors Critical Value       0.29ected Data appear Lognormal at 5% Significance L

KM SD (logged)       0.28    95% Critical H Value (KM-Log)       1.85
KM Standard Error of Mean (logged)      0.097

CLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distribute
KM Mean (logged)     -3.762    95% H-UCL (KM -Log)      0.027

   95% BCA Bootstrap UCL      0.027    95% Bootstrap t UCL      0.029
   95% H-UCL (Log ROS)      0.026

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics
Detected Data appear Approximate Normal Distributed at 5% Significance Level

SD in Original Scale      0.014 SD in Log Scale       0.38
   95% t UCL (Assumes normality)      0.032    95% H-Stat UCL      0.031

DL/2 Statistics
DL/2 Normal DL/2 Log-Transformed
Mean in Original Scale      0.026 Mean in Log Scale     -3.728

Cadmium

General Statistics
Total Number of Observations      17 Number of Distinct Observations      16

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
Recommendations are based upon data size, data distribution, and skewness.

mmendations are based upon the results of the simulation studies summarized in Singh, Maichle, and 
ations results will not cover all Real World data sets; for additional insight the user may want to cons

Suggested UCL to Use
95% KM (t) UCL      0.028 95% KM (Percentile Bootstrap) UCL      0.028

Variance Detects     0.003 Percent Non-Detects      47.06
Mean Detects       0.20 SD Detects      0.061

Minimum Detect       0.14 Minimum Non-Detect       0.53
Maximum Detect       0.30 Maximum Non-Detect       0.69

Number of Detects       9 Number of Non-Detects       8
Number of Distinct Detects       8 Number of Distinct Non-Detects       8

Normal GOF Test on Detects Only
Shapiro Wilk Test Statistic       0.87 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.82etected Data appear Normal at 5% Significance Le

Mean of Logged Detects     -1.638 SD of Logged Detects       0.29

Median Detects       0.17 CV Detects       0.30
Skewness Detects       0.68 Kurtosis Detects     -1.113

SD      0.058    95% KM (BCA) UCL       0.23
95% KM (t) UCL       0.23 95% KM (Percentile Bootstrap) UCL       0.23

Detected Data appear Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs
Mean       0.20 Standard Error of Mean      0.020

Lilliefors Test Statistic       0.22 Lilliefors GOF Test
5% Lilliefors Critical Value       0.29etected Data appear Normal at 5% Significance Le

Gamma GOF Tests on Detected Observations Only
A-D Test Statistic       0.49 Anderson-Darling GOF Test

5% A-D Critical Value       0.72d data appear Gamma Distributed at 5% Significan

97.5% KM Chebyshev UCL       0.33 99% KM Chebyshev UCL       0.40

   95% KM (z) UCL       0.23    95% KM Bootstrap t UCL       0.25
90% KM Chebyshev UCL       0.26 95% KM Chebyshev UCL       0.29

Theta hat (MLE)      0.015 Theta star (bias corrected MLE)      0.023
nu hat (MLE)    229.2 nu star (bias corrected)    154.2

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only
k hat (MLE)      12.73 k star (bias corrected MLE)       8.56

K-S Test Statistic       0.21 Kolmogrov-Smirnoff GOF
5% K-S Critical Value       0.27d data appear Gamma Distributed at 5% Significan

MLE Mean (bias corrected)       0.20 MLE Sd (bias corrected)      0.069
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pproximate Chi Square Value (408.33, α)    362.5 Adjusted Chi Square Value (408.33, β)    358
 Approximate KM-UCL (use when n>=50)       0.22mma Adjusted KM-UCL (use when n<50)       0.23

Gamma Kaplan-Meier (KM) Statistics
k hat (KM)      12.01 nu hat (KM)    408.3

Maximum       0.30 Median       0.19
SD      0.043 CV       0.21

ma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM e
Minimum       0.14 Mean       0.2

Gamma ROS Statistics using Imputed  Non-Detects
GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1
For such situations, GROS method tends to yield inflated values of UCLs and BTVs

Adjusted Level of Significance (β)      0.034
pproximate Chi Square Value (669.16, α)    610.1 Adjusted Chi Square Value (669.16, β)    604.2

nu hat (MLE)    810.9 nu star (bias corrected)    669.2
MLE Mean (bias corrected)       0.2 MLE Sd (bias corrected)      0.045

k hat (MLE)      23.85 k star (bias corrected MLE)      19.68
Theta hat (MLE)     0.008 Theta star (bias corrected MLE)      0.010

Lilliefors Test Statistic       0.19 Lilliefors GOF Test
5% Lilliefors Critical Value       0.29ected Data appear Lognormal at 5% Significance L

Lognormal GOF Test on Detected Observations Only
Shapiro Wilk Test Statistic       0.88 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.82ected Data appear Lognormal at 5% Significance L

mma Approximate UCL (use when n>=50)       0.22% Gamma Adjusted UCL (use when n<50)       0.22

   95% BCA Bootstrap UCL       0.21    95% Bootstrap t UCL       0.22
   95% H-UCL (Log ROS)       0.21

SD in Original Scale      0.044 SD in Log Scale       0.20
% t UCL (assumes normality of ROS data)       0.21    95% Percentile Bootstrap UCL       0.21

Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects
Mean in Original Scale       0.19 Mean in Log Scale     -1.638

DL/2 Statistics
DL/2 Normal DL/2 Log-Transformed
Mean in Original Scale       0.25 Mean in Log Scale     -1.417

KM SD (logged)       0.27    95% Critical H Value (KM-Log)       1.84
KM Standard Error of Mean (logged)      0.098

CLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distribute
KM Mean (logged)     -1.638    95% H-UCL (KM -Log)       0.23

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
Recommendations are based upon data size, data distribution, and skewness.

mmendations are based upon the results of the simulation studies summarized in Singh, Maichle, and 
ations results will not cover all Real World data sets; for additional insight the user may want to cons

Suggested UCL to Use
95% KM (t) UCL       0.23 95% KM (Percentile Bootstrap) UCL       0.23

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics
Detected Data appear Normal Distributed at 5% Significance Level

SD in Original Scale      0.073 SD in Log Scale       0.32
   95% t UCL (Assumes normality)       0.28    95% H-Stat UCL       0.29

Minimum   1120 Mean   8286
Maximum  79100 Median   2380

Total Number of Observations      17 Number of Distinct Observations      16
Number of Missing Observations       0

Calcium

General Statistics

5% Lilliefors Critical Value       0.21 Data Not Normal at 5% Significance Level
Data Not Normal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.89 Data Not Normal at 5% Significance Level
Lilliefors Test Statistic       0.43 Lilliefors GOF Test

Normal GOF Test
Shapiro Wilk Test Statistic       0.39 Shapiro Wilk GOF Test

SD  18931 Std. Error of Mean   4591
Coefficient of Variation       2.28 Skewness       3.70

Gamma GOF Test

   95% Modified-t UCL (Johnson-1978)  16991

Assuming Normal Distribution
   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL  16303    95% Adjusted-CLT UCL (Chen-1995)  20251
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A-D Test Statistic       2.95 Anderson-Darling Gamma GOF Test

5% A-D Critical Value       0.78ata Not Gamma Distributed at 5% Significance Lev

Theta hat (MLE)  12397 Theta star (bias corrected MLE)  14052
nu hat (MLE)      22.73 nu star (bias corrected)      20.05

Data Not Gamma Distributed at 5% Significance Level

Gamma Statistics
k hat (MLE)       0.66 k star (bias corrected MLE)       0.59

K-S Test Statistic       0.36 Kolmogrov-Smirnoff Gamma GOF Test
5% K-S Critical Value       0.21ata Not Gamma Distributed at 5% Significance Lev

Lognormal GOF Test
Shapiro Wilk Test Statistic       0.75 Shapiro Wilk Lognormal GOF Test

Assuming Gamma Distribution
oximate Gamma UCL (use when n>=50))  15259% Adjusted Gamma UCL (use when n<50)  16313

Adjusted Level of Significance      0.034 Adjusted Chi Square Value      10.18

MLE Mean (bias corrected)   8286 MLE Sd (bias corrected)  10791
Approximate Chi Square Value (0.05)      10.89

Maximum of Logged Data      11.28 SD of logged Data       1.06

Lognormal Statistics
Minimum of Logged Data       7.02 Mean of logged Data       8.11

5% Lilliefors Critical Value       0.21 Data Not Lognormal at 5% Significance Level
Data Not Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.89 Data Not Lognormal at 5% Significance Level
Lilliefors Test Statistic       0.25 Lilliefors Lognormal GOF Test

Nonparametric Distribution Free UCL Statistics
Data do not follow a Discernible Distribution (0.05)

Nonparametric Distribution Free UCLs

   95% Chebyshev (MVUE) UCL  12571  97.5% Chebyshev (MVUE) UCL  15593
   99% Chebyshev (MVUE) UCL  21529

Assuming Lognormal Distribution
   95% H-UCL  12201    90% Chebyshev (MVUE) UCL  10394

   90% Chebyshev(Mean, Sd) UCL  22061    95% Chebyshev(Mean, Sd) UCL  28300
 97.5% Chebyshev(Mean, Sd) UCL  36960    99% Chebyshev(Mean, Sd) UCL  53971

   95% Hall's Bootstrap UCL  55847    95% Percentile Bootstrap UCL  17192
   95% BCA Bootstrap UCL  22407

   95% CLT UCL  15839    95% Jackknife UCL  16303
   95% Standard Bootstrap UCL  15547    95% Bootstrap-t UCL 110360

Cesium-137

General Statistics
Total Number of Observations      17 Number of Distinct Observations      17

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
mmendations are based upon the results of the simulation studies summarized in Singh, Singh, and 

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.
For additional insight the user may want to consult a statistician.

Suggested UCL to Use
95% Chebyshev (Mean, Sd) UCL  28300

Variance Detects       0.19 Percent Non-Detects      23.53
Mean Detects       0.67 SD Detects       0.43

Minimum Detect       0.13 Minimum Non-Detect   -0.002
Maximum Detect       1.52 Maximum Non-Detect      0.041

Number of Detects      13 Number of Non-Detects       4
Number of Distinct Detects      13 Number of Distinct Non-Detects       4

5% Shapiro Wilk Critical Value       0.86etected Data appear Normal at 5% Significance Le
Lilliefors Test Statistic       0.16 Lilliefors GOF Test

Normal GOF Test on Detects Only
Shapiro Wilk Test Statistic       0.93 Shapiro Wilk GOF Test

Median Detects       0.61 CV Detects       0.65
Skewness Detects       0.37 Kurtosis Detects     -0.815

SD       0.46    95% KM (BCA) UCL       0.71
95% KM (t) UCL       0.71 95% KM (Percentile Bootstrap) UCL       0.70

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs
Mean       0.51 Standard Error of Mean       0.11

5% Lilliefors Critical Value       0.24etected Data appear Normal at 5% Significance Le
Detected Data appear Normal at 5% Significance Level

Gamma GOF Tests on Detected Observations Only
A-D Test Statistic       0.41 Anderson-Darling GOF Test

5% A-D Critical Value       0.74d data appear Gamma Distributed at 5% Significan

97.5% KM Chebyshev UCL       1.24 99% KM Chebyshev UCL       1.68

   95% KM (z) UCL       0.70    95% KM Bootstrap t UCL       0.73
90% KM Chebyshev UCL       0.86 95% KM Chebyshev UCL       1.02
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Theta hat (MLE)       0.32 Theta star (bias corrected MLE)       0.41
nu hat (MLE)      53.26 nu star (bias corrected)      42.3

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only
k hat (MLE)       2.04 k star (bias corrected MLE)       1.62

K-S Test Statistic       0.16 Kolmogrov-Smirnoff GOF
5% K-S Critical Value       0.23d data appear Gamma Distributed at 5% Significan

Adjusted Level of Significance (β)      0.034
Approximate Chi Square Value (40.86, α)      27.21 Adjusted Chi Square Value (40.86, β)      26.04

Gamma Kaplan-Meier (KM) Statistics
k hat (KM)       1.20 nu hat (KM)      40.86

MLE Mean (bias corrected)       0.67 MLE Sd (bias corrected)       0.52

Nonparametric Distribution Free UCL Statistics
Detected Data appear Normal Distributed at 5% Significance Level

Suggested UCL to Use

   95% t UCL (Assumes normality)       0.71
DL/2 is not a recommended method, provided for comparisons and historical reasons

DL/2 Statistics
Mean in Original Scale       0.51 SD in Original Scale       0.47

 Approximate KM-UCL (use when n>=50)       0.76mma Adjusted KM-UCL (use when n<50)       0.80

Chromium

General Statistics
Total Number of Observations      17 Number of Distinct Observations      17

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
Recommendations are based upon data size, data distribution, and skewness.

mmendations are based upon the results of the simulation studies summarized in Singh, Maichle, and 
ations results will not cover all Real World data sets; for additional insight the user may want to cons

95% KM (t) UCL       0.71 95% KM (Percentile Bootstrap) UCL       0.70

Coefficient of Variation       0.30 Skewness       1.39

Maximum       9.52 Median       4.61
SD       1.54 Std. Error of Mean       0.37

Number of Missing Observations       0
Minimum       2.81 Mean       5.11

Data appear Approximate Normal at 5% Significance Level

Assuming Normal Distribution
   95% Normal UCL    95% UCLs (Adjusted for Skewness)

Lilliefors Test Statistic       0.17 Lilliefors GOF Test
5% Lilliefors Critical Value       0.21 Data appear Normal at 5% Significance Level

Normal GOF Test
Shapiro Wilk Test Statistic       0.88 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.89 Data Not Normal at 5% Significance Level

5% A-D Critical Value       0.73d data appear Gamma Distributed at 5% Significan
K-S Test Statistic       0.17 Kolmogrov-Smirnoff Gamma GOF Test

Gamma GOF Test
A-D Test Statistic       0.48 Anderson-Darling Gamma GOF Test

   95% Student's-t UCL       5.77    95% Adjusted-CLT UCL (Chen-1995)       5.86
   95% Modified-t UCL (Johnson-1978)       5.79

Theta hat (MLE)       0.38 Theta star (bias corrected MLE)       0.47
nu hat (MLE)    447.3 nu star (bias corrected)    369.7

Gamma Statistics
k hat (MLE)      13.15 k star (bias corrected MLE)      10.87

5% K-S Critical Value       0.20d data appear Gamma Distributed at 5% Significan
Detected data appear Gamma Distributed at 5% Significance Level

Lognormal GOF Test
Shapiro Wilk Test Statistic       0.95 Shapiro Wilk Lognormal GOF Test

Assuming Gamma Distribution
oximate Gamma UCL (use when n>=50))       5.80% Adjusted Gamma UCL (use when n<50)       5.87

Adjusted Level of Significance      0.034 Adjusted Chi Square Value    321.8

MLE Mean (bias corrected)       5.11 MLE Sd (bias corrected)       1.55
Approximate Chi Square Value (0.05)    326.1

Maximum of Logged Data       2.25 SD of logged Data       0.28

Lognormal Statistics
Minimum of Logged Data       1.03 Mean of logged Data       1.59

5% Lilliefors Critical Value       0.21Data appear Lognormal at 5% Significance Level
Data appear Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.89Data appear Lognormal at 5% Significance Level
Lilliefors Test Statistic       0.16 Lilliefors Lognormal GOF Test
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Nonparametric Distribution Free UCL Statistics
Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

   95% Chebyshev (MVUE) UCL       6.64  97.5% Chebyshev (MVUE) UCL       7.31
   99% Chebyshev (MVUE) UCL       8.62

Assuming Lognormal Distribution
   95% H-UCL       5.83    90% Chebyshev (MVUE) UCL       6.16

   90% Chebyshev(Mean, Sd) UCL       6.24    95% Chebyshev(Mean, Sd) UCL       6.75
 97.5% Chebyshev(Mean, Sd) UCL       7.45    99% Chebyshev(Mean, Sd) UCL       8.84

   95% Hall's Bootstrap UCL       6.34    95% Percentile Bootstrap UCL       5.74
   95% BCA Bootstrap UCL       5.83

   95% CLT UCL       5.73    95% Jackknife UCL       5.77
   95% Standard Bootstrap UCL       5.71    95% Bootstrap-t UCL       5.92

Chrysene

General Statistics
Total Number of Observations      17 Number of Distinct Observations      17

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
mmendations are based upon the results of the simulation studies summarized in Singh, Singh, and 

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.
For additional insight the user may want to consult a statistician.

Suggested UCL to Use
95% Student's-t UCL       5.77

Variance Detects 3.5010E Percent Non-Detects      52.94
Mean Detects      0.020 SD Detects     0.005

Minimum Detect      0.013 Minimum Non-Detect      0.038
Maximum Detect      0.028 Maximum Non-Detect       0.15

Number of Detects       8 Number of Non-Detects       9
Number of Distinct Detects       8 Number of Distinct Non-Detects       9

Normal GOF Test on Detects Only
Shapiro Wilk Test Statistic       0.87 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.81etected Data appear Normal at 5% Significance Le

Mean of Logged Detects     -3.934 SD of Logged Detects       0.29

Median Detects      0.019 CV Detects       0.29
Skewness Detects       0.27 Kurtosis Detects     -1.883

SD     0.005    95% KM (BCA) UCL      0.023
95% KM (t) UCL      0.024 95% KM (Percentile Bootstrap) UCL      0.023

Detected Data appear Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs
Mean      0.020 Standard Error of Mean     0.002

Lilliefors Test Statistic       0.25 Lilliefors GOF Test
5% Lilliefors Critical Value       0.31etected Data appear Normal at 5% Significance Le

Gamma GOF Tests on Detected Observations Only
A-D Test Statistic       0.51 Anderson-Darling GOF Test

5% A-D Critical Value       0.71d data appear Gamma Distributed at 5% Significan

97.5% KM Chebyshev UCL      0.033 99% KM Chebyshev UCL      0.041

   95% KM (z) UCL      0.023    95% KM Bootstrap t UCL      0.025
90% KM Chebyshev UCL      0.026 95% KM Chebyshev UCL      0.029

Theta hat (MLE)     0.001 Theta star (bias corrected MLE)     0.002
nu hat (MLE)    215.9 nu star (bias corrected)    136.3

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only
k hat (MLE)      13.5 k star (bias corrected MLE)       8.51

K-S Test Statistic       0.26 Kolmogrov-Smirnoff GOF
5% K-S Critical Value       0.29d data appear Gamma Distributed at 5% Significan

pproximate Chi Square Value (457.94, α)    409.3 Adjusted Chi Square Value (457.94, β)    404.5
 Approximate KM-UCL (use when n>=50)      0.022mma Adjusted KM-UCL (use when n<50)      0.023

Gamma Kaplan-Meier (KM) Statistics
k hat (KM)      13.47 nu hat (KM)    457.9

MLE Mean (bias corrected)      0.020 MLE Sd (bias corrected)     0.006

Maximum      0.028 Median      0.019
SD     0.003 CV       0.19

ma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM e
Minimum      0.013 Mean      0.020

Gamma ROS Statistics using Imputed  Non-Detects
GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1
For such situations, GROS method tends to yield inflated values of UCLs and BTVs

nu hat (MLE)    966.5 nu star (bias corrected)    797.3

k hat (MLE)      28.43 k star (bias corrected MLE)      23.45
Theta hat (MLE) 7.0771E Theta star (bias corrected MLE) 8.5792E
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Adjusted Level of Significance (β)      0.034
pproximate Chi Square Value (797.29, α)    732.8 Adjusted Chi Square Value (797.29, β)    726.3

MLE Mean (bias corrected)      0.020 MLE Sd (bias corrected)     0.004

Lilliefors Test Statistic       0.24 Lilliefors GOF Test
5% Lilliefors Critical Value       0.31ected Data appear Lognormal at 5% Significance L

Lognormal GOF Test on Detected Observations Only
Shapiro Wilk Test Statistic       0.87 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.81ected Data appear Lognormal at 5% Significance L

mma Approximate UCL (use when n>=50)      0.021% Gamma Adjusted UCL (use when n<50)      0.022

   95% BCA Bootstrap UCL      0.021    95% Bootstrap t UCL      0.021
   95% H-UCL (Log ROS)      0.021

SD in Original Scale     0.003 SD in Log Scale       0.19
% t UCL (assumes normality of ROS data)      0.021    95% Percentile Bootstrap UCL      0.021

Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects
Mean in Original Scale      0.019 Mean in Log Scale     -3.934

DL/2 Statistics
DL/2 Normal DL/2 Log-Transformed
Mean in Original Scale      0.024 Mean in Log Scale     -3.817

KM SD (logged)       0.27    95% Critical H Value (KM-Log)       1.84
KM Standard Error of Mean (logged)       0.10

CLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distribute
KM Mean (logged)     -3.934    95% H-UCL (KM -Log)      0.023

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
Recommendations are based upon data size, data distribution, and skewness.

mmendations are based upon the results of the simulation studies summarized in Singh, Maichle, and 
ations results will not cover all Real World data sets; for additional insight the user may want to cons

Suggested UCL to Use
95% KM (t) UCL      0.024 95% KM (Percentile Bootstrap) UCL      0.023

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics
Detected Data appear Normal Distributed at 5% Significance Level

SD in Original Scale      0.014 SD in Log Scale       0.38
   95% t UCL (Assumes normality)      0.030    95% H-Stat UCL      0.028

Minimum       1.71 Mean       3.55
Maximum      14.8 Median       3.08

Total Number of Observations      17 Number of Distinct Observations      16
Number of Missing Observations       0

Cobalt

General Statistics

5% Lilliefors Critical Value       0.21 Data Not Normal at 5% Significance Level
Data Not Normal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.89 Data Not Normal at 5% Significance Level
Lilliefors Test Statistic       0.39 Lilliefors GOF Test

Normal GOF Test
Shapiro Wilk Test Statistic       0.47 Shapiro Wilk GOF Test

SD       2.97 Std. Error of Mean       0.72
Coefficient of Variation       0.83 Skewness       3.76

Gamma GOF Test
A-D Test Statistic       1.83 Anderson-Darling Gamma GOF Test

5% A-D Critical Value       0.74ata Not Gamma Distributed at 5% Significance Lev

   95% Modified-t UCL (Johnson-1978)       4.92

Assuming Normal Distribution
   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL       4.81    95% Adjusted-CLT UCL (Chen-1995)       5.44

Theta hat (MLE)       1.03 Theta star (bias corrected MLE)       1.23
nu hat (MLE)    117.2 nu star (bias corrected)      97.88

Data Not Gamma Distributed at 5% Significance Level

Gamma Statistics
k hat (MLE)       3.44 k star (bias corrected MLE)       2.87

K-S Test Statistic       0.30 Kolmogrov-Smirnoff Gamma GOF Test
5% K-S Critical Value       0.21ata Not Gamma Distributed at 5% Significance Lev

Assuming Gamma Distribution
oximate Gamma UCL (use when n>=50))       4.58% Adjusted Gamma UCL (use when n<50)       4.70

Adjusted Level of Significance      0.034 Adjusted Chi Square Value      74.04

MLE Mean (bias corrected)       3.55 MLE Sd (bias corrected)       2.09
Approximate Chi Square Value (0.05)      76.06
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Lognormal Statistics
Minimum of Logged Data       0.53 Mean of logged Data       1.11

5% Lilliefors Critical Value       0.21 Data Not Lognormal at 5% Significance Level
Data Not Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.89 Data Not Lognormal at 5% Significance Level
Lilliefors Test Statistic       0.24 Lilliefors Lognormal GOF Test

Lognormal GOF Test
Shapiro Wilk Test Statistic       0.77 Shapiro Wilk Lognormal GOF Test

   95% Chebyshev (MVUE) UCL       5.18  97.5% Chebyshev (MVUE) UCL       5.95
   99% Chebyshev (MVUE) UCL       7.46

Assuming Lognormal Distribution
   95% H-UCL       4.36    90% Chebyshev (MVUE) UCL       4.62

Maximum of Logged Data       2.69 SD of logged Data       0.47

   95% Hall's Bootstrap UCL       9.84    95% Percentile Bootstrap UCL       4.94
   95% BCA Bootstrap UCL       5.76

   95% CLT UCL       4.74    95% Jackknife UCL       4.81
   95% Standard Bootstrap UCL       4.70    95% Bootstrap-t UCL       7.44

Nonparametric Distribution Free UCL Statistics
Data do not follow a Discernible Distribution (0.05)

Nonparametric Distribution Free UCLs

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
mmendations are based upon the results of the simulation studies summarized in Singh, Singh, and 

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.
For additional insight the user may want to consult a statistician.

Suggested UCL to Use
95% Student's-t UCL       4.81 or 95% Modified-t UCL       4.92

   90% Chebyshev(Mean, Sd) UCL       5.72    95% Chebyshev(Mean, Sd) UCL       6.70
 97.5% Chebyshev(Mean, Sd) UCL       8.06    99% Chebyshev(Mean, Sd) UCL      10.74

Minimum       4.13 Mean      13.88
Maximum      45.7 Median       8.07

Total Number of Observations      17 Number of Distinct Observations      17
Number of Missing Observations       0

Copper

General Statistics

5% Lilliefors Critical Value       0.21 Data Not Normal at 5% Significance Level
Data Not Normal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.89 Data Not Normal at 5% Significance Level
Lilliefors Test Statistic       0.22 Lilliefors GOF Test

Normal GOF Test
Shapiro Wilk Test Statistic       0.76 Shapiro Wilk GOF Test

SD      12.69 Std. Error of Mean       3.07
Coefficient of Variation       0.91 Skewness       1.51

Gamma GOF Test
A-D Test Statistic       0.90 Anderson-Darling Gamma GOF Test

5% A-D Critical Value       0.75ata Not Gamma Distributed at 5% Significance Lev

   95% Modified-t UCL (Johnson-1978)      19.45

Assuming Normal Distribution
   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL      19.26    95% Adjusted-CLT UCL (Chen-1995)      20.16

Theta hat (MLE)       8.33 Theta star (bias corrected MLE)       9.83
nu hat (MLE)      56.65 nu star (bias corrected)      47.98

Detected data follow Appr. Gamma Distribution at 5% Significance Level

Gamma Statistics
k hat (MLE)       1.66 k star (bias corrected MLE)       1.41

K-S Test Statistic       0.17 Kolmogrov-Smirnoff Gamma GOF Test
5% K-S Critical Value       0.21d data appear Gamma Distributed at 5% Significan

Lognormal GOF Test
Shapiro Wilk Test Statistic       0.89 Shapiro Wilk Lognormal GOF Test

Assuming Gamma Distribution
roximate Gamma UCL (use when n>=50)      20.14% Adjusted Gamma UCL (use when n<50)      20.96

Adjusted Level of Significance      0.034 Adjusted Chi Square Value      31.79

MLE Mean (bias corrected)      13.88 MLE Sd (bias corrected)      11.69
Approximate Chi Square Value (0.05)      33.08

5% Lilliefors Critical Value       0.21Data appear Lognormal at 5% Significance Level
Data appear Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.89Data appear Lognormal at 5% Significance Level
Lilliefors Test Statistic       0.17 Lilliefors Lognormal GOF Test



1080
1081
1082
1083
1084
1085
1086
1087
1088
1089
1090
1091
1092
1093
1094
1095
1096
1097
1098
1099
1100
1101
1102
1103
1104
1105
1106
1107
1108
1109
1110
1111
1112
1113
1114
1115
1116
1117
1118
1119
1120
1121
1122
1123
1124
1125
1126
1127
1128
1129
1130
1131
1132
1133
1134
1135
1136
1137
1138
1139
1140
1141
1142
1143
1144
1145
1146
1147
1148
1149
1150
1151
1152
1153
1154
1155
1156
1157
1158
1159
1160
1161
1162

A B C D E F G H I J K L

Maximum of Logged Data       3.82 SD of logged Data       0.80

Lognormal Statistics
Minimum of Logged Data       1.41 Mean of logged Data       2.30

Nonparametric Distribution Free UCL Statistics
Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

   95% Chebyshev (MVUE) UCL      25.78  97.5% Chebyshev (MVUE) UCL      31.1
   99% Chebyshev (MVUE) UCL      41.56

Assuming Lognormal Distribution
   95% H-UCL      22.17    90% Chebyshev (MVUE) UCL      21.94

   90% Chebyshev(Mean, Sd) UCL      23.12    95% Chebyshev(Mean, Sd) UCL      27.3
 97.5% Chebyshev(Mean, Sd) UCL      33.11    99% Chebyshev(Mean, Sd) UCL      44.52

   95% Hall's Bootstrap UCL      19.54    95% Percentile Bootstrap UCL      19.12
   95% BCA Bootstrap UCL      19.95

   95% CLT UCL      18.95    95% Jackknife UCL      19.26
   95% Standard Bootstrap UCL      18.82    95% Bootstrap-t UCL      22.12

Fluoranthene

General Statistics
Total Number of Observations      17 Number of Distinct Observations      17

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
mmendations are based upon the results of the simulation studies summarized in Singh, Singh, and 

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.
For additional insight the user may want to consult a statistician.

Suggested UCL to Use
95% Adjusted Gamma UCL      20.96

Variance Detects 2.9389E Percent Non-Detects      35.29
Mean Detects      0.036 SD Detects      0.017

Minimum Detect      0.014 Minimum Non-Detect      0.038
Maximum Detect      0.068 Maximum Non-Detect       0.15

Number of Detects      11 Number of Non-Detects       6
Number of Distinct Detects      11 Number of Distinct Non-Detects       6

Normal GOF Test on Detects Only
Shapiro Wilk Test Statistic       0.91 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.85etected Data appear Normal at 5% Significance Le

Mean of Logged Detects     -3.424 SD of Logged Detects       0.47

Median Detects      0.029 CV Detects       0.47
Skewness Detects       0.75 Kurtosis Detects     -0.475

SD      0.014    95% KM (BCA) UCL      0.039
95% KM (t) UCL      0.039 95% KM (Percentile Bootstrap) UCL      0.039

Detected Data appear Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs
Mean      0.032 Standard Error of Mean     0.004

Lilliefors Test Statistic       0.24 Lilliefors GOF Test
5% Lilliefors Critical Value       0.26etected Data appear Normal at 5% Significance Le

Gamma GOF Tests on Detected Observations Only
A-D Test Statistic       0.30 Anderson-Darling GOF Test

5% A-D Critical Value       0.73d data appear Gamma Distributed at 5% Significan

97.5% KM Chebyshev UCL      0.057 99% KM Chebyshev UCL      0.072

   95% KM (z) UCL      0.039    95% KM Bootstrap t UCL      0.041
90% KM Chebyshev UCL      0.044 95% KM Chebyshev UCL      0.050

Theta hat (MLE)     0.007 Theta star (bias corrected MLE)     0.009
nu hat (MLE)    111.3 nu star (bias corrected)      82.25

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only
k hat (MLE)       5.05 k star (bias corrected MLE)       3.73

K-S Test Statistic       0.2 Kolmogrov-Smirnoff GOF
5% K-S Critical Value       0.25d data appear Gamma Distributed at 5% Significan

pproximate Chi Square Value (163.68, α)    135.1 Adjusted Chi Square Value (163.68, β)    132.4
 Approximate KM-UCL (use when n>=50)      0.039mma Adjusted KM-UCL (use when n<50)      0.040

Gamma Kaplan-Meier (KM) Statistics
k hat (KM)       4.81 nu hat (KM)    163.7

MLE Mean (bias corrected)      0.036 MLE Sd (bias corrected)      0.018

Maximum      0.068 Median      0.026
SD      0.014 CV       0.44

ma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM e
Minimum      0.014 Mean      0.032

Gamma ROS Statistics using Imputed  Non-Detects
GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1
For such situations, GROS method tends to yield inflated values of UCLs and BTVs
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Adjusted Level of Significance (β)      0.034
pproximate Chi Square Value (185.75, α)    155.2 Adjusted Chi Square Value (185.75, β)    152.3

nu hat (MLE)    223.9 nu star (bias corrected)    185.7
MLE Mean (bias corrected)      0.032 MLE Sd (bias corrected)      0.014

k hat (MLE)       6.58 k star (bias corrected MLE)       5.46
Theta hat (MLE)     0.004 Theta star (bias corrected MLE)     0.005

Lilliefors Test Statistic       0.17 Lilliefors GOF Test
5% Lilliefors Critical Value       0.26ected Data appear Lognormal at 5% Significance L

Lognormal GOF Test on Detected Observations Only
Shapiro Wilk Test Statistic       0.96 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.85ected Data appear Lognormal at 5% Significance L

mma Approximate UCL (use when n>=50)      0.039% Gamma Adjusted UCL (use when n<50)      0.039

   95% BCA Bootstrap UCL      0.039    95% Bootstrap t UCL      0.041
   95% H-UCL (Log ROS)      0.039

SD in Original Scale      0.014 SD in Log Scale       0.39
% t UCL (assumes normality of ROS data)      0.038    95% Percentile Bootstrap UCL      0.038

Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects
Mean in Original Scale      0.032 Mean in Log Scale     -3.507

DL/2 Statistics
DL/2 Normal DL/2 Log-Transformed
Mean in Original Scale      0.033 Mean in Log Scale     -3.51

KM SD (logged)       0.42    95% Critical H Value (KM-Log)       1.96
KM Standard Error of Mean (logged)       0.12

CLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distribute
KM Mean (logged)     -3.518    95% H-UCL (KM -Log)      0.040

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
Recommendations are based upon data size, data distribution, and skewness.

mmendations are based upon the results of the simulation studies summarized in Singh, Maichle, and 
ations results will not cover all Real World data sets; for additional insight the user may want to cons

Suggested UCL to Use
95% KM (t) UCL      0.039 95% KM (Percentile Bootstrap) UCL      0.039

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics
Detected Data appear Normal Distributed at 5% Significance Level

SD in Original Scale      0.019 SD in Log Scale       0.5
   95% t UCL (Assumes normality)      0.042    95% H-Stat UCL      0.043

Minimum       1.05 Mean       1.79
Maximum       2.79 Median       1.77

Total Number of Observations      17 Number of Distinct Observations      17
Number of Missing Observations       0

Fluoride

General Statistics

5% Lilliefors Critical Value       0.21 Data appear Normal at 5% Significance Level
Data appear Normal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.89 Data appear Normal at 5% Significance Level
Lilliefors Test Statistic       0.14 Lilliefors GOF Test

Normal GOF Test
Shapiro Wilk Test Statistic       0.96 Shapiro Wilk GOF Test

SD       0.46 Std. Error of Mean       0.11
Coefficient of Variation       0.25 Skewness       0.48

Gamma GOF Test
A-D Test Statistic       0.2 Anderson-Darling Gamma GOF Test

5% A-D Critical Value       0.73d data appear Gamma Distributed at 5% Significan

   95% Modified-t UCL (Johnson-1978)       1.99

Assuming Normal Distribution
   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL       1.99    95% Adjusted-CLT UCL (Chen-1995)       1.99

Theta hat (MLE)       0.11 Theta star (bias corrected MLE)       0.13
nu hat (MLE)    545.6 nu star (bias corrected)    450.7

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics
k hat (MLE)      16.05 k star (bias corrected MLE)      13.25

K-S Test Statistic       0.12 Kolmogrov-Smirnoff Gamma GOF Test
5% K-S Critical Value       0.20d data appear Gamma Distributed at 5% Significan

Adjusted Level of Significance      0.034 Adjusted Chi Square Value    397.7

MLE Mean (bias corrected)       1.79 MLE Sd (bias corrected)       0.49
Approximate Chi Square Value (0.05)    402.4
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Assuming Gamma Distribution

oximate Gamma UCL (use when n>=50))       2.00% Adjusted Gamma UCL (use when n<50)       2.03

Lognormal Statistics
Minimum of Logged Data      0.048 Mean of logged Data       0.55

5% Lilliefors Critical Value       0.21Data appear Lognormal at 5% Significance Level
Data appear Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.89Data appear Lognormal at 5% Significance Level
Lilliefors Test Statistic       0.11 Lilliefors Lognormal GOF Test

Lognormal GOF Test
Shapiro Wilk Test Statistic       0.98 Shapiro Wilk Lognormal GOF Test

   95% Chebyshev (MVUE) UCL       2.29  97.5% Chebyshev (MVUE) UCL       2.50
   99% Chebyshev (MVUE) UCL       2.92

Assuming Lognormal Distribution
   95% H-UCL       2.02    90% Chebyshev (MVUE) UCL       2.13

Maximum of Logged Data       1.02 SD of logged Data       0.25

   95% Hall's Bootstrap UCL       1.99    95% Percentile Bootstrap UCL       1.97
   95% BCA Bootstrap UCL       1.98

   95% CLT UCL       1.98    95% Jackknife UCL       1.99
   95% Standard Bootstrap UCL       1.97    95% Bootstrap-t UCL       2.00

Nonparametric Distribution Free UCL Statistics
Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
mmendations are based upon the results of the simulation studies summarized in Singh, Singh, and 

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.
For additional insight the user may want to consult a statistician.

Suggested UCL to Use
95% Student's-t UCL       1.99

   90% Chebyshev(Mean, Sd) UCL       2.13    95% Chebyshev(Mean, Sd) UCL       2.28
 97.5% Chebyshev(Mean, Sd) UCL       2.49    99% Chebyshev(Mean, Sd) UCL       2.91

Minimum   7420 Mean  10358
Maximum  13100 Median   9970

Total Number of Observations      17 Number of Distinct Observations      17
Number of Missing Observations       0

Iron

General Statistics

5% Lilliefors Critical Value       0.21 Data appear Normal at 5% Significance Level
Data appear Normal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.89 Data appear Normal at 5% Significance Level
Lilliefors Test Statistic       0.21 Lilliefors GOF Test

Normal GOF Test
Shapiro Wilk Test Statistic       0.91 Shapiro Wilk GOF Test

SD   1542 Std. Error of Mean    374
Coefficient of Variation       0.14 Skewness      0.034

Gamma GOF Test
A-D Test Statistic       0.81 Anderson-Darling Gamma GOF Test

5% A-D Critical Value       0.73ata Not Gamma Distributed at 5% Significance Lev

   95% Modified-t UCL (Johnson-1978)  11012

Assuming Normal Distribution
   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL  11011    95% Adjusted-CLT UCL (Chen-1995)  10977

Theta hat (MLE)    220.9 Theta star (bias corrected MLE)    268
nu hat (MLE)   1594 nu star (bias corrected)   1314

Detected data follow Appr. Gamma Distribution at 5% Significance Level

Gamma Statistics
k hat (MLE)      46.89 k star (bias corrected MLE)      38.65

K-S Test Statistic       0.19 Kolmogrov-Smirnoff Gamma GOF Test
5% K-S Critical Value       0.20d data appear Gamma Distributed at 5% Significan

Assuming Gamma Distribution
oximate Gamma UCL (use when n>=50))  11058% Adjusted Gamma UCL (use when n<50)  11134

Adjusted Level of Significance      0.034 Adjusted Chi Square Value   1223

MLE Mean (bias corrected)  10358 MLE Sd (bias corrected)   1666
Approximate Chi Square Value (0.05)   1231

5% Shapiro Wilk Critical Value       0.89Data appear Lognormal at 5% Significance Level
Lilliefors Test Statistic       0.20 Lilliefors Lognormal GOF Test

Lognormal GOF Test
Shapiro Wilk Test Statistic       0.90 Shapiro Wilk Lognormal GOF Test
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Lognormal Statistics
Minimum of Logged Data       8.91 Mean of logged Data       9.23

5% Lilliefors Critical Value       0.21Data appear Lognormal at 5% Significance Level
Data appear Lognormal at 5% Significance Level

   95% Chebyshev (MVUE) UCL  12032  97.5% Chebyshev (MVUE) UCL  12755
   99% Chebyshev (MVUE) UCL  14176

Assuming Lognormal Distribution
   95% H-UCL  11087    90% Chebyshev (MVUE) UCL  11511

Maximum of Logged Data       9.48 SD of logged Data       0.15

   95% Hall's Bootstrap UCL  10980    95% Percentile Bootstrap UCL  10966
   95% BCA Bootstrap UCL  10936

   95% CLT UCL  10973    95% Jackknife UCL  11011
   95% Standard Bootstrap UCL  10952    95% Bootstrap-t UCL  10982

Nonparametric Distribution Free UCL Statistics
Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
mmendations are based upon the results of the simulation studies summarized in Singh, Singh, and 

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.
For additional insight the user may want to consult a statistician.

Suggested UCL to Use
95% Student's-t UCL  11011

   90% Chebyshev(Mean, Sd) UCL  11480    95% Chebyshev(Mean, Sd) UCL  11988
 97.5% Chebyshev(Mean, Sd) UCL  12694    99% Chebyshev(Mean, Sd) UCL  14079

Minimum      10.8 Mean      31.85
Maximum    125 Median      21.8

Total Number of Observations      17 Number of Distinct Observations      17
Number of Missing Observations       0

Lead

General Statistics

5% Lilliefors Critical Value       0.21 Data Not Normal at 5% Significance Level
Data Not Normal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.89 Data Not Normal at 5% Significance Level
Lilliefors Test Statistic       0.23 Lilliefors GOF Test

Normal GOF Test
Shapiro Wilk Test Statistic       0.67 Shapiro Wilk GOF Test

SD      27.41 Std. Error of Mean       6.64
Coefficient of Variation       0.86 Skewness       2.70

Gamma GOF Test
A-D Test Statistic       0.82 Anderson-Darling Gamma GOF Test

5% A-D Critical Value       0.74ata Not Gamma Distributed at 5% Significance Lev

   95% Modified-t UCL (Johnson-1978)      44.18

Assuming Normal Distribution
   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL      43.45    95% Adjusted-CLT UCL (Chen-1995)      47.45

Theta hat (MLE)      13.24 Theta star (bias corrected MLE)      15.76
nu hat (MLE)      81.8 nu star (bias corrected)      68.7

Detected data follow Appr. Gamma Distribution at 5% Significance Level

Gamma Statistics
k hat (MLE)       2.40 k star (bias corrected MLE)       2.02

K-S Test Statistic       0.18 Kolmogrov-Smirnoff Gamma GOF Test
5% K-S Critical Value       0.21d data appear Gamma Distributed at 5% Significan

Assuming Gamma Distribution
roximate Gamma UCL (use when n>=50)      43.22% Adjusted Gamma UCL (use when n<50)      44.65

Adjusted Level of Significance      0.034 Adjusted Chi Square Value      49

MLE Mean (bias corrected)      31.85 MLE Sd (bias corrected)      22.4
Approximate Chi Square Value (0.05)      50.62

Lognormal Statistics
Minimum of Logged Data       2.38 Mean of logged Data       3.23

5% Lilliefors Critical Value       0.21Data appear Lognormal at 5% Significance Level
Data appear Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.89Data appear Lognormal at 5% Significance Level
Lilliefors Test Statistic       0.15 Lilliefors Lognormal GOF Test

Lognormal GOF Test
Shapiro Wilk Test Statistic       0.92 Shapiro Wilk Lognormal GOF Test

Maximum of Logged Data       4.82 SD of logged Data       0.63
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   95% Chebyshev (MVUE) UCL      52.25  97.5% Chebyshev (MVUE) UCL      61.57
   99% Chebyshev (MVUE) UCL      79.87

Assuming Lognormal Distribution
   95% H-UCL      43.9    90% Chebyshev (MVUE) UCL      45.54

   95% Hall's Bootstrap UCL      84.6    95% Percentile Bootstrap UCL      43.54
   95% BCA Bootstrap UCL      48.92

   95% CLT UCL      42.78    95% Jackknife UCL      43.45
   95% Standard Bootstrap UCL      42.59    95% Bootstrap-t UCL      55.52

Nonparametric Distribution Free UCL Statistics
Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
mmendations are based upon the results of the simulation studies summarized in Singh, Singh, and 

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.
For additional insight the user may want to consult a statistician.

Suggested UCL to Use
95% Adjusted Gamma UCL      44.65

   90% Chebyshev(Mean, Sd) UCL      51.79    95% Chebyshev(Mean, Sd) UCL      60.82
 97.5% Chebyshev(Mean, Sd) UCL      73.36    99% Chebyshev(Mean, Sd) UCL      97.98

Minimum    124 Mean    361.1
Maximum   1420 Median    321

Total Number of Observations      17 Number of Distinct Observations      17
Number of Missing Observations       0

Manganese

General Statistics

5% Lilliefors Critical Value       0.21 Data Not Normal at 5% Significance Level
Data Not Normal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.89 Data Not Normal at 5% Significance Level
Lilliefors Test Statistic       0.33 Lilliefors GOF Test

Normal GOF Test
Shapiro Wilk Test Statistic       0.58 Shapiro Wilk GOF Test

SD    290.2 Std. Error of Mean      70.39
Coefficient of Variation       0.80 Skewness       3.35

Gamma GOF Test
A-D Test Statistic       1.07 Anderson-Darling Gamma GOF Test

5% A-D Critical Value       0.74ata Not Gamma Distributed at 5% Significance Lev

   95% Modified-t UCL (Johnson-1978)    493.5

Assuming Normal Distribution
   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL    484    95% Adjusted-CLT UCL (Chen-1995)    538

Theta hat (MLE)    114.8 Theta star (bias corrected MLE)    137.3
nu hat (MLE)    107 nu star (bias corrected)      89.44

Data Not Gamma Distributed at 5% Significance Level

Gamma Statistics
k hat (MLE)       3.14 k star (bias corrected MLE)       2.63

K-S Test Statistic       0.24 Kolmogrov-Smirnoff Gamma GOF Test
5% K-S Critical Value       0.21ata Not Gamma Distributed at 5% Significance Lev

Assuming Gamma Distribution
oximate Gamma UCL (use when n>=50))    470.6% Adjusted Gamma UCL (use when n<50)    484

Adjusted Level of Significance      0.034 Adjusted Chi Square Value      66.73

MLE Mean (bias corrected)    361.1 MLE Sd (bias corrected)    222.7
Approximate Chi Square Value (0.05)      68.63

Lognormal Statistics
Minimum of Logged Data       4.82 Mean of logged Data       5.72

5% Lilliefors Critical Value       0.21Data appear Lognormal at 5% Significance Level
Data appear Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.89Data appear Lognormal at 5% Significance Level
Lilliefors Test Statistic       0.20 Lilliefors Lognormal GOF Test

Lognormal GOF Test
Shapiro Wilk Test Statistic       0.89 Shapiro Wilk Lognormal GOF Test

   95% Chebyshev (MVUE) UCL    554  97.5% Chebyshev (MVUE) UCL    642.6
   99% Chebyshev (MVUE) UCL    816.7

Assuming Lognormal Distribution
   95% H-UCL    464.9    90% Chebyshev (MVUE) UCL    490.1

Maximum of Logged Data       7.25 SD of logged Data       0.53

Nonparametric Distribution Free UCL Statistics
Data appear to follow a Discernible Distribution at 5% Significance Level
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   95% Hall's Bootstrap UCL    987.9    95% Percentile Bootstrap UCL    482.1
   95% BCA Bootstrap UCL    552.5

   95% CLT UCL    476.9    95% Jackknife UCL    484
   95% Standard Bootstrap UCL    473.7    95% Bootstrap-t UCL    677.9

Nonparametric Distribution Free UCLs

ProUCL computes and outputs H-statistic based UCLs for historical reasons only.
 often results in unstable (both high and low) values of UCL95 as shown in examples in the Technica

It is therefore recommended to avoid the use of H-statistic based 95% UCLs.
ametric methods are preferred to compute UCL95 for skewed data sets which do not follow a gamma 

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
mmendations are based upon the results of the simulation studies summarized in Singh, Singh, and 

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.
For additional insight the user may want to consult a statistician.

Suggested UCL to Use
95% H-UCL    464.9

   90% Chebyshev(Mean, Sd) UCL    572.3    95% Chebyshev(Mean, Sd) UCL    667.9
 97.5% Chebyshev(Mean, Sd) UCL    800.7    99% Chebyshev(Mean, Sd) UCL   1061

Minimum      0.019 Mean       0.11
Maximum       0.95 Median      0.050

Total Number of Observations      17 Number of Distinct Observations      17
Number of Missing Observations       0

Mercury

General Statistics

5% Lilliefors Critical Value       0.21 Data Not Normal at 5% Significance Level
Data Not Normal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.89 Data Not Normal at 5% Significance Level
Lilliefors Test Statistic       0.36 Lilliefors GOF Test

Normal GOF Test
Shapiro Wilk Test Statistic       0.45 Shapiro Wilk GOF Test

SD       0.22 Std. Error of Mean      0.054
Coefficient of Variation       1.87 Skewness       3.67

Gamma GOF Test
A-D Test Statistic       1.53 Anderson-Darling Gamma GOF Test

5% A-D Critical Value       0.77ata Not Gamma Distributed at 5% Significance Lev

   95% Modified-t UCL (Johnson-1978)       0.22

Assuming Normal Distribution
   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL       0.21    95% Adjusted-CLT UCL (Chen-1995)       0.26

Theta hat (MLE)       0.14 Theta star (bias corrected MLE)       0.16
nu hat (MLE)      28.9 nu star (bias corrected)      25.13

Data Not Gamma Distributed at 5% Significance Level

Gamma Statistics
k hat (MLE)       0.85 k star (bias corrected MLE)       0.73

K-S Test Statistic       0.25 Kolmogrov-Smirnoff Gamma GOF Test
5% K-S Critical Value       0.21ata Not Gamma Distributed at 5% Significance Lev

Assuming Gamma Distribution
oximate Gamma UCL (use when n>=50))       0.20% Adjusted Gamma UCL (use when n<50)       0.21

Adjusted Level of Significance      0.034 Adjusted Chi Square Value      13.88

MLE Mean (bias corrected)       0.11 MLE Sd (bias corrected)       0.13
Approximate Chi Square Value (0.05)      14.71

Lognormal Statistics
Minimum of Logged Data     -3.917 Mean of logged Data     -2.818

5% Lilliefors Critical Value       0.21Data appear Lognormal at 5% Significance Level
Data appear Approximate Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.89 Data Not Lognormal at 5% Significance Level
Lilliefors Test Statistic       0.15 Lilliefors Lognormal GOF Test

Lognormal GOF Test
Shapiro Wilk Test Statistic       0.88 Shapiro Wilk Lognormal GOF Test

   95% Chebyshev (MVUE) UCL       0.21  97.5% Chebyshev (MVUE) UCL       0.26
   99% Chebyshev (MVUE) UCL       0.35

Assuming Lognormal Distribution
   95% H-UCL       0.19    90% Chebyshev (MVUE) UCL       0.17

Maximum of Logged Data    -0.046 SD of logged Data       1.01

Nonparametric Distribution Free UCL Statistics
Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs
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   95% Hall's Bootstrap UCL       0.53    95% Percentile Bootstrap UCL       0.21
   95% BCA Bootstrap UCL       0.27

   95% CLT UCL       0.20    95% Jackknife UCL       0.21
   95% Standard Bootstrap UCL       0.20    95% Bootstrap-t UCL       0.57

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
mmendations are based upon the results of the simulation studies summarized in Singh, Singh, and 

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.
For additional insight the user may want to consult a statistician.

Suggested UCL to Use
95% Chebyshev (Mean, Sd) UCL       0.35

   90% Chebyshev(Mean, Sd) UCL       0.28    95% Chebyshev(Mean, Sd) UCL       0.35
 97.5% Chebyshev(Mean, Sd) UCL       0.45    99% Chebyshev(Mean, Sd) UCL       0.65

Minimum       3.07 Mean       4.88
Maximum      11.4 Median       4.24

Total Number of Observations      17 Number of Distinct Observations      17
Number of Missing Observations       0

Nickel

General Statistics

5% Lilliefors Critical Value       0.21 Data Not Normal at 5% Significance Level
Data Not Normal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.89 Data Not Normal at 5% Significance Level
Lilliefors Test Statistic       0.23 Lilliefors GOF Test

Normal GOF Test
Shapiro Wilk Test Statistic       0.71 Shapiro Wilk GOF Test

SD       1.94 Std. Error of Mean       0.47
Coefficient of Variation       0.39 Skewness       2.61

Gamma GOF Test
A-D Test Statistic       0.95 Anderson-Darling Gamma GOF Test

5% A-D Critical Value       0.73ata Not Gamma Distributed at 5% Significance Lev

   95% Modified-t UCL (Johnson-1978)       5.75

Assuming Normal Distribution
   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL       5.70    95% Adjusted-CLT UCL (Chen-1995)       5.97

Theta hat (MLE)       0.50 Theta star (bias corrected MLE)       0.61
nu hat (MLE)    326.7 nu star (bias corrected)    270.4

Detected data follow Appr. Gamma Distribution at 5% Significance Level

Gamma Statistics
k hat (MLE)       9.60 k star (bias corrected MLE)       7.95

K-S Test Statistic       0.18 Kolmogrov-Smirnoff Gamma GOF Test
5% K-S Critical Value       0.20d data appear Gamma Distributed at 5% Significan

Assuming Gamma Distribution
roximate Gamma UCL (use when n>=50)       5.65% Adjusted Gamma UCL (use when n<50)       5.74

Adjusted Level of Significance      0.034 Adjusted Chi Square Value    229.7

MLE Mean (bias corrected)       4.88 MLE Sd (bias corrected)       1.73
Approximate Chi Square Value (0.05)    233.3

Lognormal Statistics
Minimum of Logged Data       1.12 Mean of logged Data       1.53

5% Lilliefors Critical Value       0.21Data appear Lognormal at 5% Significance Level
Data appear Approximate Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.89 Data Not Lognormal at 5% Significance Level
Lilliefors Test Statistic       0.16 Lilliefors Lognormal GOF Test

Lognormal GOF Test
Shapiro Wilk Test Statistic       0.87 Shapiro Wilk Lognormal GOF Test

   95% Chebyshev (MVUE) UCL       6.46  97.5% Chebyshev (MVUE) UCL       7.16
   99% Chebyshev (MVUE) UCL       8.53

Assuming Lognormal Distribution
   95% H-UCL       5.62    90% Chebyshev (MVUE) UCL       5.96

Maximum of Logged Data       2.43 SD of logged Data       0.31

   95% Hall's Bootstrap UCL       8.93    95% Percentile Bootstrap UCL       5.68
   95% BCA Bootstrap UCL       6.03

   95% CLT UCL       5.65    95% Jackknife UCL       5.70
   95% Standard Bootstrap UCL       5.63    95% Bootstrap-t UCL       6.54

Nonparametric Distribution Free UCL Statistics
Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

   90% Chebyshev(Mean, Sd) UCL       6.29    95% Chebyshev(Mean, Sd) UCL       6.93
 97.5% Chebyshev(Mean, Sd) UCL       7.82    99% Chebyshev(Mean, Sd) UCL       9.56
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tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
mmendations are based upon the results of the simulation studies summarized in Singh, Singh, and 

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.
For additional insight the user may want to consult a statistician.

Suggested UCL to Use
95% Adjusted Gamma UCL       5.74

Minimum Detect       1.37 Minimum Non-Detect       1.16
Maximum Detect       8.85 Maximum Non-Detect       1.32

Number of Detects      11 Number of Non-Detects       6
Number of Distinct Detects      11 Number of Distinct Non-Detects       5

Nitrate

General Statistics
Total Number of Observations      17 Number of Distinct Observations      16

Mean of Logged Detects       0.85 SD of Logged Detects       0.58

Median Detects       2.03 CV Detects       0.79
Skewness Detects       2.27 Kurtosis Detects       5.09

Variance Detects       5.16 Percent Non-Detects      35.29
Mean Detects       2.85 SD Detects       2.27

Detected Data Not Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs
Mean       2.25 Standard Error of Mean       0.48

Lilliefors Test Statistic       0.36 Lilliefors GOF Test
5% Lilliefors Critical Value       0.26Detected Data Not Normal at 5% Significance Leve

Normal GOF Test on Detects Only
Shapiro Wilk Test Statistic       0.66 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.85Detected Data Not Normal at 5% Significance Leve

97.5% KM Chebyshev UCL       5.30 99% KM Chebyshev UCL       7.11

   95% KM (z) UCL       3.05    95% KM Bootstrap t UCL       4.94
90% KM Chebyshev UCL       3.72 95% KM Chebyshev UCL       4.38

SD       1.92 95% KM (BCA) UCL       3.24
   95% KM (t) UCL       3.10    95% KM (Percentile Bootstrap) UCL       3.06

Detected Data Not Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only
k hat (MLE)       2.80 k star (bias corrected MLE)       2.10

K-S Test Statistic       0.30 Kolmogrov-Smirnoff GOF
5% K-S Critical Value       0.25ed Data Not Gamma Distributed at 5% Significanc

Gamma GOF Tests on Detected Observations Only
A-D Test Statistic       1.08 Anderson-Darling GOF Test

5% A-D Critical Value       0.73ed Data Not Gamma Distributed at 5% Significanc

Gamma Kaplan-Meier (KM) Statistics
k hat (KM)       1.37 nu hat (KM)      46.77

MLE Mean (bias corrected)       2.85 MLE Sd (bias corrected)       1.96

Theta hat (MLE)       1.01 Theta star (bias corrected MLE)       1.35
nu hat (MLE)      61.8 nu star (bias corrected)      46.28

ma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM e
Minimum      0.01 Mean       1.84

Gamma ROS Statistics using Imputed  Non-Detects
GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1
For such situations, GROS method tends to yield inflated values of UCLs and BTVs

Approximate Chi Square Value (46.77, α)      32.08 Adjusted Chi Square Value (46.77, β)      30.8
 Approximate KM-UCL (use when n>=50)       3.28mma Adjusted KM-UCL (use when n<50)       3.42

nu hat (MLE)      13.33 nu star (bias corrected)      12.31
MLE Mean (bias corrected)       1.84 MLE Sd (bias corrected)       3.07

k hat (MLE)       0.39 k star (bias corrected MLE)       0.36
Theta hat (MLE)       4.71 Theta star (bias corrected MLE)       5.10

Maximum       8.85 Median       1.5
SD       2.27 CV       1.23

Lognormal GOF Test on Detected Observations Only
Shapiro Wilk Test Statistic       0.82 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.85etected Data Not Lognormal at 5% Significance Le

mma Approximate UCL (use when n>=50)       4.18% Gamma Adjusted UCL (use when n<50)       4.58

Adjusted Level of Significance (β)      0.034
Approximate Chi Square Value (12.31, α)       5.43 Adjusted Chi Square Value (12.31, β)       4.96

SD in Original Scale       2.11 SD in Log Scale       0.83
% t UCL (assumes normality of ROS data)       2.94    95% Percentile Bootstrap UCL       2.91

Detected Data appear Approximate Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects
Mean in Original Scale       2.05 Mean in Log Scale       0.36

Lilliefors Test Statistic       0.25 Lilliefors GOF Test
5% Lilliefors Critical Value       0.26ected Data appear Lognormal at 5% Significance L

   95% BCA Bootstrap UCL       3.31    95% Bootstrap t UCL       4.16
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KM SD (logged)       0.55    95% Critical H Value (KM-Log)       2.09
KM Standard Error of Mean (logged)       0.14

CLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distribute
KM Mean (logged)       0.60    95% H-UCL (KM -Log)       2.88

   95% H-UCL (Log ROS)       3.35

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics
Detected Data appear Approximate Lognormal Distributed at 5% Significance Level

SD in Original Scale       2.10 SD in Log Scale       0.80
   95% t UCL (Assumes normality)       2.95    95% H-Stat UCL       3.27

DL/2 Statistics
DL/2 Normal DL/2 Log-Transformed
Mean in Original Scale       2.06 Mean in Log Scale       0.38

Phenanthrene

General Statistics
Total Number of Observations      17 Number of Distinct Observations      17

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
Recommendations are based upon data size, data distribution, and skewness.

mmendations are based upon the results of the simulation studies summarized in Singh, Maichle, and 
ations results will not cover all Real World data sets; for additional insight the user may want to cons

Suggested UCL to Use
95% KM (BCA) UCL       3.24

Variance Detects 7.5940E Percent Non-Detects      47.06
Mean Detects      0.022 SD Detects     0.008

Minimum Detect      0.014 Minimum Non-Detect      0.038
Maximum Detect      0.044 Maximum Non-Detect       0.15

Number of Detects       9 Number of Non-Detects       8
Number of Distinct Detects       9 Number of Distinct Non-Detects       8

Normal GOF Test on Detects Only
Shapiro Wilk Test Statistic       0.70 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.82Detected Data Not Normal at 5% Significance Leve

Mean of Logged Detects     -3.862 SD of Logged Detects       0.32

Median Detects      0.020 CV Detects       0.39
Skewness Detects       2.32 Kurtosis Detects       6.32

SD     0.006    95% KM (BCA) UCL      0.024
95% KM (t) UCL      0.024 95% KM (Percentile Bootstrap) UCL      0.024

Detected Data Not Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs
Mean      0.021 Standard Error of Mean     0.001

Lilliefors Test Statistic       0.35 Lilliefors GOF Test
5% Lilliefors Critical Value       0.29Detected Data Not Normal at 5% Significance Leve

Gamma GOF Tests on Detected Observations Only
A-D Test Statistic       0.82 Anderson-Darling GOF Test

5% A-D Critical Value       0.72ed Data Not Gamma Distributed at 5% Significanc

97.5% KM Chebyshev UCL      0.033 99% KM Chebyshev UCL      0.040

   95% KM (z) UCL      0.024    95% KM Bootstrap t UCL      0.026
90% KM Chebyshev UCL      0.027 95% KM Chebyshev UCL      0.029

Theta hat (MLE)     0.002 Theta star (bias corrected MLE)     0.003
nu hat (MLE)    175.7 nu star (bias corrected)    118.5

Detected Data Not Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only
k hat (MLE)       9.76 k star (bias corrected MLE)       6.58

K-S Test Statistic       0.31 Kolmogrov-Smirnoff GOF
5% K-S Critical Value       0.27ed Data Not Gamma Distributed at 5% Significanc

pproximate Chi Square Value (328.99, α)    288 Adjusted Chi Square Value (328.99, β)    283.9
 Approximate KM-UCL (use when n>=50)      0.024mma Adjusted KM-UCL (use when n<50)      0.024

Gamma Kaplan-Meier (KM) Statistics
k hat (KM)       9.67 nu hat (KM)    329

MLE Mean (bias corrected)      0.022 MLE Sd (bias corrected)     0.008

Maximum      0.044 Median      0.02
SD     0.006 CV       0.29

ma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM e
Minimum      0.014 Mean      0.021

Gamma ROS Statistics using Imputed  Non-Detects
GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1
For such situations, GROS method tends to yield inflated values of UCLs and BTVs

nu hat (MLE)    596.4 nu star (bias corrected)    492.5

k hat (MLE)      17.54 k star (bias corrected MLE)      14.49
Theta hat (MLE)     0.001 Theta star (bias corrected MLE)     0.001
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Adjusted Level of Significance (β)      0.034
pproximate Chi Square Value (492.52, α)    442.1 Adjusted Chi Square Value (492.52, β)    437.1

MLE Mean (bias corrected)      0.021 MLE Sd (bias corrected)     0.005

Lilliefors Test Statistic       0.28 Lilliefors GOF Test
5% Lilliefors Critical Value       0.29ected Data appear Lognormal at 5% Significance L

Lognormal GOF Test on Detected Observations Only
Shapiro Wilk Test Statistic       0.83 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.82ected Data appear Lognormal at 5% Significance L

mma Approximate UCL (use when n>=50)      0.023% Gamma Adjusted UCL (use when n<50)      0.023

   95% BCA Bootstrap UCL      0.025    95% Bootstrap t UCL      0.026
   95% H-UCL (Log ROS)      0.023

SD in Original Scale     0.006 SD in Log Scale       0.22
% t UCL (assumes normality of ROS data)      0.023    95% Percentile Bootstrap UCL      0.023

Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects
Mean in Original Scale      0.021 Mean in Log Scale     -3.888

DL/2 Statistics
DL/2 Normal DL/2 Log-Transformed
Mean in Original Scale      0.024 Mean in Log Scale     -3.789

KM SD (logged)       0.26    95% Critical H Value (KM-Log)       1.83
KM Standard Error of Mean (logged)      0.080

CLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distribute
KM Mean (logged)     -3.899    95% H-UCL (KM -Log)      0.023

Suggested UCL to Use
95% KM (t) UCL      0.024 95% KM (% Bootstrap) UCL      0.024

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics
Detected Data appear Lognormal Distributed at 5% Significance Level

SD in Original Scale      0.014 SD in Log Scale       0.39
   95% t UCL (Assumes normality)      0.031    95% H-Stat UCL      0.029

Number of Detects       8 Number of Non-Detects       9
Number of Distinct Detects       8 Number of Distinct Non-Detects       9

Plutonium-239/240

General Statistics
Total Number of Observations      17 Number of Distinct Observations      17

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
Recommendations are based upon data size, data distribution, and skewness.

mmendations are based upon the results of the simulation studies summarized in Singh, Maichle, and 
ations results will not cover all Real World data sets; for additional insight the user may want to cons

Median Detects      0.037 CV Detects       0.31
Skewness Detects       0.25 Kurtosis Detects     -0.497

Variance Detects 1.2593E Percent Non-Detects      52.94
Mean Detects      0.035 SD Detects      0.011

Minimum Detect      0.020 Minimum Non-Detect   -0.001
Maximum Detect      0.054 Maximum Non-Detect      0.014

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs
Mean      0.016 Standard Error of Mean     0.005

5% Lilliefors Critical Value       0.31etected Data appear Normal at 5% Significance Le
Detected Data appear Normal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.81etected Data appear Normal at 5% Significance Le
Lilliefors Test Statistic       0.16 Lilliefors GOF Test

Normal GOF Test on Detects Only
Shapiro Wilk Test Statistic       0.96 Shapiro Wilk GOF Test

97.5% KM Chebyshev UCL      0.047 99% KM Chebyshev UCL      0.066

   95% KM (z) UCL      0.024    95% KM Bootstrap t UCL      0.024
90% KM Chebyshev UCL      0.031 95% KM Chebyshev UCL      0.038

SD      0.019    95% KM (BCA) UCL      0.026
95% KM (t) UCL      0.024 95% KM (Percentile Bootstrap) UCL      0.025

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only
k hat (MLE)      10.92 k star (bias corrected MLE)       6.90

K-S Test Statistic       0.19 Kolmogrov-Smirnoff GOF
5% K-S Critical Value       0.29d data appear Gamma Distributed at 5% Significan

Gamma GOF Tests on Detected Observations Only
A-D Test Statistic       0.25 Anderson-Darling GOF Test

5% A-D Critical Value       0.71d data appear Gamma Distributed at 5% Significan

MLE Mean (bias corrected)      0.035 MLE Sd (bias corrected)      0.013

Theta hat (MLE)     0.003 Theta star (bias corrected MLE)     0.005
nu hat (MLE)    174.7 nu star (bias corrected)    110.5
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Gamma Kaplan-Meier (KM) Statistics
k hat (KM)       0.68 nu hat (KM)      23.1

DL/2 Statistics
Mean in Original Scale      0.018 SD in Original Scale      0.017

 Approximate KM-UCL (use when n>=50)      0.028mma Adjusted KM-UCL (use when n<50)      0.03

Adjusted Level of Significance (β)      0.034
Approximate Chi Square Value (23.10, α)      13.17 Adjusted Chi Square Value (23.10, β)      12.39

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
Recommendations are based upon data size, data distribution, and skewness.

mmendations are based upon the results of the simulation studies summarized in Singh, Maichle, and 
ations results will not cover all Real World data sets; for additional insight the user may want to cons

95% KM (t) UCL      0.024 95% KM (Percentile Bootstrap) UCL      0.025

Nonparametric Distribution Free UCL Statistics
Detected Data appear Normal Distributed at 5% Significance Level

Suggested UCL to Use

   95% t UCL (Assumes normality)      0.026
DL/2 is not a recommended method, provided for comparisons and historical reasons

Minimum Detect      0.018 Minimum Non-Detect      0.038
Maximum Detect      0.061 Maximum Non-Detect       0.15

Number of Detects      11 Number of Non-Detects       6
Number of Distinct Detects      11 Number of Distinct Non-Detects       6

Pyrene

General Statistics
Total Number of Observations      17 Number of Distinct Observations      17

Mean of Logged Detects     -3.39 SD of Logged Detects       0.40

Median Detects      0.031 CV Detects       0.40
Skewness Detects       0.63 Kurtosis Detects     -0.91

Variance Detects 2.1994E Percent Non-Detects      35.29
Mean Detects      0.036 SD Detects      0.014

Detected Data appear Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs
Mean      0.033 Standard Error of Mean     0.003

Lilliefors Test Statistic       0.23 Lilliefors GOF Test
5% Lilliefors Critical Value       0.26etected Data appear Normal at 5% Significance Le

Normal GOF Test on Detects Only
Shapiro Wilk Test Statistic       0.90 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.85etected Data appear Normal at 5% Significance Le

97.5% KM Chebyshev UCL      0.055 99% KM Chebyshev UCL      0.068

   95% KM (z) UCL      0.039    95% KM Bootstrap t UCL      0.040
90% KM Chebyshev UCL      0.043 95% KM Chebyshev UCL      0.048

SD      0.012    95% KM (BCA) UCL      0.039
95% KM (t) UCL      0.039 95% KM (Percentile Bootstrap) UCL      0.038

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only
k hat (MLE)       6.83 k star (bias corrected MLE)       5.03

K-S Test Statistic       0.19 Kolmogrov-Smirnoff GOF
5% K-S Critical Value       0.25d data appear Gamma Distributed at 5% Significan

Gamma GOF Tests on Detected Observations Only
A-D Test Statistic       0.37 Anderson-Darling GOF Test

5% A-D Critical Value       0.73d data appear Gamma Distributed at 5% Significan

Gamma Kaplan-Meier (KM) Statistics
k hat (KM)       6.66 nu hat (KM)    226.5

MLE Mean (bias corrected)      0.036 MLE Sd (bias corrected)      0.016

Theta hat (MLE)     0.005 Theta star (bias corrected MLE)     0.007
nu hat (MLE)    150.4 nu star (bias corrected)    110.7

ma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM e
Minimum      0.018 Mean      0.033

Gamma ROS Statistics using Imputed  Non-Detects
GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1
For such situations, GROS method tends to yield inflated values of UCLs and BTVs

pproximate Chi Square Value (226.54, α)    192.7 Adjusted Chi Square Value (226.54, β)    189.4
 Approximate KM-UCL (use when n>=50)      0.039mma Adjusted KM-UCL (use when n<50)      0.039

nu hat (MLE)    306.9 nu star (bias corrected)    254.1
MLE Mean (bias corrected)      0.033 MLE Sd (bias corrected)      0.012

k hat (MLE)       9.02 k star (bias corrected MLE)       7.47
Theta hat (MLE)     0.003 Theta star (bias corrected MLE)     0.004

Maximum      0.061 Median      0.028
SD      0.012 CV       0.37

Adjusted Level of Significance (β)      0.034
pproximate Chi Square Value (254.10, α)    218.2 Adjusted Chi Square Value (254.10, β)    214.7
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Lognormal GOF Test on Detected Observations Only
Shapiro Wilk Test Statistic       0.93 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.85ected Data appear Lognormal at 5% Significance L

mma Approximate UCL (use when n>=50)      0.038% Gamma Adjusted UCL (use when n<50)      0.039

SD in Original Scale      0.012 SD in Log Scale       0.33
% t UCL (assumes normality of ROS data)      0.038    95% Percentile Bootstrap UCL      0.038

Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects
Mean in Original Scale      0.033 Mean in Log Scale     -3.46

Lilliefors Test Statistic       0.16 Lilliefors GOF Test
5% Lilliefors Critical Value       0.26ected Data appear Lognormal at 5% Significance L

KM SD (logged)       0.36    95% Critical H Value (KM-Log)       1.90
KM Standard Error of Mean (logged)       0.10

CLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distribute
KM Mean (logged)     -3.47    95% H-UCL (KM -Log)      0.039

   95% BCA Bootstrap UCL      0.038    95% Bootstrap t UCL      0.040
   95% H-UCL (Log ROS)      0.039

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics
Detected Data appear Normal Distributed at 5% Significance Level

SD in Original Scale      0.017 SD in Log Scale       0.46
   95% t UCL (Assumes normality)      0.041    95% H-Stat UCL      0.042

DL/2 Statistics
DL/2 Normal DL/2 Log-Transformed
Mean in Original Scale      0.034 Mean in Log Scale     -3.489

Silver

General Statistics
Total Number of Observations      17 Number of Distinct Observations      17

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
Recommendations are based upon data size, data distribution, and skewness.

mmendations are based upon the results of the simulation studies summarized in Singh, Maichle, and 
ations results will not cover all Real World data sets; for additional insight the user may want to cons

Suggested UCL to Use
95% KM (t) UCL      0.039 95% KM (Percentile Bootstrap) UCL      0.038

Variance Detects      0.038 Percent Non-Detects      41.18
Mean Detects       0.58 SD Detects       0.19

Minimum Detect       0.20 Minimum Non-Detect       0.55
Maximum Detect       0.82 Maximum Non-Detect       3.28

Number of Detects      10 Number of Non-Detects       7
Number of Distinct Detects      10 Number of Distinct Non-Detects       7

Normal GOF Test on Detects Only
Shapiro Wilk Test Statistic       0.93 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.84etected Data appear Normal at 5% Significance Le

Mean of Logged Detects     -0.615 SD of Logged Detects       0.43

Median Detects       0.59 CV Detects       0.33
Skewness Detects     -0.8 Kurtosis Detects       0.13

SD       0.18    95% KM (BCA) UCL       0.62
95% KM (t) UCL       0.63 95% KM (Percentile Bootstrap) UCL       0.61

Detected Data appear Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs
Mean       0.52 Standard Error of Mean      0.059

Lilliefors Test Statistic       0.20 Lilliefors GOF Test
5% Lilliefors Critical Value       0.28etected Data appear Normal at 5% Significance Le

Gamma GOF Tests on Detected Observations Only
A-D Test Statistic       0.59 Anderson-Darling GOF Test

5% A-D Critical Value       0.72d data appear Gamma Distributed at 5% Significan

97.5% KM Chebyshev UCL       0.89 99% KM Chebyshev UCL       1.11

   95% KM (z) UCL       0.62    95% KM Bootstrap t UCL       0.62
90% KM Chebyshev UCL       0.70 95% KM Chebyshev UCL       0.78

Theta hat (MLE)      0.079 Theta star (bias corrected MLE)       0.11
nu hat (MLE)    146.1 nu star (bias corrected)    103.6

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only
k hat (MLE)       7.30 k star (bias corrected MLE)       5.17

K-S Test Statistic       0.26 Kolmogrov-Smirnoff GOF
5% K-S Critical Value       0.26d data appear Gamma Distributed at 5% Significan

Gamma Kaplan-Meier (KM) Statistics
k hat (KM)       8.11 nu hat (KM)    276

MLE Mean (bias corrected)       0.58 MLE Sd (bias corrected)       0.25
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pproximate Chi Square Value (276.05, α)    238.6 Adjusted Chi Square Value (276.05, β)    234.9
 Approximate KM-UCL (use when n>=50)       0.60mma Adjusted KM-UCL (use when n<50)       0.61

Maximum       0.82 Median       0.50
SD       0.16 CV       0.31

ma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM e
Minimum       0.20 Mean       0.52

Gamma ROS Statistics using Imputed  Non-Detects
GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1
For such situations, GROS method tends to yield inflated values of UCLs and BTVs

Adjusted Level of Significance (β)      0.034
pproximate Chi Square Value (282.29, α)    244.4 Adjusted Chi Square Value (282.29, β)    240.7

nu hat (MLE)    341.2 nu star (bias corrected)    282.3
MLE Mean (bias corrected)       0.52 MLE Sd (bias corrected)       0.18

k hat (MLE)      10.03 k star (bias corrected MLE)       8.30
Theta hat (MLE)      0.052 Theta star (bias corrected MLE)      0.063

Lilliefors Test Statistic       0.28 Lilliefors GOF Test
5% Lilliefors Critical Value       0.28etected Data Not Lognormal at 5% Significance Le

Lognormal GOF Test on Detected Observations Only
Shapiro Wilk Test Statistic       0.83 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.84etected Data Not Lognormal at 5% Significance Le

mma Approximate UCL (use when n>=50)       0.60% Gamma Adjusted UCL (use when n<50)       0.61

   95% BCA Bootstrap UCL       0.57    95% Bootstrap t UCL       0.58
   95% H-UCL (Log ROS)       0.60

SD in Original Scale       0.17 SD in Log Scale       0.35
% t UCL (assumes normality of ROS data)       0.58    95% Percentile Bootstrap UCL       0.57

Detected Data Not Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects
Mean in Original Scale       0.51 Mean in Log Scale     -0.728

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics
Detected Data appear Normal Distributed at 5% Significance Level

SD in Original Scale       0.34 SD in Log Scale       0.54
   95% t UCL (Assumes normality)       0.69    95% H-Stat UCL       0.71

DL/2 Statistics
DL/2 Normal DL/2 Log-Transformed
Mean in Original Scale       0.54 Mean in Log Scale     -0.759

Thallium

General Statistics
Total Number of Observations      17 Number of Distinct Observations      16

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
Recommendations are based upon data size, data distribution, and skewness.

mmendations are based upon the results of the simulation studies summarized in Singh, Maichle, and 
ations results will not cover all Real World data sets; for additional insight the user may want to cons

Suggested UCL to Use
95% KM (t) UCL       0.63 95% KM (Percentile Bootstrap) UCL       0.61

Variance Detects      0.055 Percent Non-Detects      47.06
Mean Detects       0.32 SD Detects       0.23

Minimum Detect      0.098 Minimum Non-Detect       0.13
Maximum Detect       0.75 Maximum Non-Detect       0.25

Number of Detects       9 Number of Non-Detects       8
Number of Distinct Detects       9 Number of Distinct Non-Detects       7

Normal GOF Test on Detects Only
Shapiro Wilk Test Statistic       0.76 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.82Detected Data Not Normal at 5% Significance Leve

Mean of Logged Detects     -1.329 SD of Logged Detects       0.65

Median Detects       0.22 CV Detects       0.72
Skewness Detects       1.37 Kurtosis Detects       0.42

SD       0.19    95% KM (BCA) UCL       0.33
95% KM (t) UCL       0.32 95% KM (Percentile Bootstrap) UCL       0.31

Detected Data Not Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs
Mean       0.23 Standard Error of Mean      0.050

Lilliefors Test Statistic       0.31 Lilliefors GOF Test
5% Lilliefors Critical Value       0.29Detected Data Not Normal at 5% Significance Leve

Gamma GOF Tests on Detected Observations Only
A-D Test Statistic       0.71 Anderson-Darling GOF Test

5% A-D Critical Value       0.72d data appear Gamma Distributed at 5% Significan

97.5% KM Chebyshev UCL       0.54 99% KM Chebyshev UCL       0.73

   95% KM (z) UCL       0.31    95% KM Bootstrap t UCL       0.40
90% KM Chebyshev UCL       0.38 95% KM Chebyshev UCL       0.45
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Theta hat (MLE)       0.12 Theta star (bias corrected MLE)       0.17
nu hat (MLE)      47.37 nu star (bias corrected)      32.91

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only
k hat (MLE)       2.63 k star (bias corrected MLE)       1.82

K-S Test Statistic       0.28 Kolmogrov-Smirnoff GOF
5% K-S Critical Value       0.28d data appear Gamma Distributed at 5% Significan

Approximate Chi Square Value (50.39, α)      35.09 Adjusted Chi Square Value (50.39, β)      33.75
 Approximate KM-UCL (use when n>=50)       0.33mma Adjusted KM-UCL (use when n<50)       0.34

Gamma Kaplan-Meier (KM) Statistics
k hat (KM)       1.48 nu hat (KM)      50.39

MLE Mean (bias corrected)       0.32 MLE Sd (bias corrected)       0.24

Maximum       0.75 Median       0.11
SD       0.21 CV       1.03

ma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM e
Minimum      0.01 Mean       0.20

Gamma ROS Statistics using Imputed  Non-Detects
GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1
For such situations, GROS method tends to yield inflated values of UCLs and BTVs

Adjusted Level of Significance (β)      0.034
Approximate Chi Square Value (34.45, α)      22.02 Adjusted Chi Square Value (34.45, β)      20.98

nu hat (MLE)      40.21 nu star (bias corrected)      34.45
MLE Mean (bias corrected)       0.20 MLE Sd (bias corrected)       0.20

k hat (MLE)       1.18 k star (bias corrected MLE)       1.01
Theta hat (MLE)       0.17 Theta star (bias corrected MLE)       0.20

Lilliefors Test Statistic       0.24 Lilliefors GOF Test
5% Lilliefors Critical Value       0.29ected Data appear Lognormal at 5% Significance L

Lognormal GOF Test on Detected Observations Only
Shapiro Wilk Test Statistic       0.90 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.82ected Data appear Lognormal at 5% Significance L

mma Approximate UCL (use when n>=50)       0.32% Gamma Adjusted UCL (use when n<50)       0.33

   95% BCA Bootstrap UCL       0.34    95% Bootstrap t UCL       0.46
   95% H-UCL (Log ROS)       0.31

SD in Original Scale       0.19 SD in Log Scale       0.64
% t UCL (assumes normality of ROS data)       0.31    95% Percentile Bootstrap UCL       0.30

Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects
Mean in Original Scale       0.22 Mean in Log Scale     -1.715

DL/2 Statistics
DL/2 Normal DL/2 Log-Transformed
Mean in Original Scale       0.21 Mean in Log Scale     -1.795

KM SD (logged)       0.63    95% Critical H Value (KM-Log)       2.17
KM Standard Error of Mean (logged)       0.17

CLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distribute
KM Mean (logged)     -1.69    95% H-UCL (KM -Log)       0.31

Suggested UCL to Use
95% KM (t) UCL       0.32 95% GROS Adjusted Gamma UCL       0.33

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics
Detected Data appear Gamma Distributed at 5% Significance Level

SD in Original Scale       0.20 SD in Log Scale       0.71
   95% t UCL (Assumes normality)       0.30    95% H-Stat UCL       0.32

Zinc

General Statistics
Total Number of Observations      17 Number of Distinct Observations      17

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
Recommendations are based upon data size, data distribution, and skewness.

mmendations are based upon the results of the simulation studies summarized in Singh, Maichle, and 
ations results will not cover all Real World data sets; for additional insight the user may want to cons

95% Adjusted Gamma KM-UCL       0.34

Coefficient of Variation       0.56 Skewness       1.24

Maximum      73.8 Median      26.4
SD      18.32 Std. Error of Mean       4.44

Number of Missing Observations       0
Minimum      13.4 Mean      32.19

Normal GOF Test
Shapiro Wilk Test Statistic       0.84 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.89 Data Not Normal at 5% Significance Level
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Data Not Normal at 5% Significance Level

Assuming Normal Distribution
   95% Normal UCL    95% UCLs (Adjusted for Skewness)

Lilliefors Test Statistic       0.21 Lilliefors GOF Test
5% Lilliefors Critical Value       0.21 Data Not Normal at 5% Significance Level

5% A-D Critical Value       0.74d data appear Gamma Distributed at 5% Significan
K-S Test Statistic       0.16 Kolmogrov-Smirnoff Gamma GOF Test

Gamma GOF Test
A-D Test Statistic       0.62 Anderson-Darling Gamma GOF Test

   95% Student's-t UCL      39.95    95% Adjusted-CLT UCL (Chen-1995)      40.94
   95% Modified-t UCL (Johnson-1978)      40.18

Theta hat (MLE)       8.16 Theta star (bias corrected MLE)       9.79
nu hat (MLE)    134.1 nu star (bias corrected)    111.7

Gamma Statistics
k hat (MLE)       3.94 k star (bias corrected MLE)       3.28

5% K-S Critical Value       0.21d data appear Gamma Distributed at 5% Significan
Detected data appear Gamma Distributed at 5% Significance Level

Assuming Gamma Distribution
roximate Gamma UCL (use when n>=50)      40.72% Adjusted Gamma UCL (use when n<50)      41.75

Adjusted Level of Significance      0.034 Adjusted Chi Square Value      86.16

MLE Mean (bias corrected)      32.19 MLE Sd (bias corrected)      17.76
Approximate Chi Square Value (0.05)      88.34

Lognormal Statistics
Minimum of Logged Data       2.59 Mean of logged Data       3.34

5% Lilliefors Critical Value       0.21Data appear Lognormal at 5% Significance Level
Data appear Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.89Data appear Lognormal at 5% Significance Level
Lilliefors Test Statistic       0.14 Lilliefors Lognormal GOF Test

Lognormal GOF Test
Shapiro Wilk Test Statistic       0.93 Shapiro Wilk Lognormal GOF Test

   95% Chebyshev (MVUE) UCL      49.87  97.5% Chebyshev (MVUE) UCL      57.64
   99% Chebyshev (MVUE) UCL      72.9

Assuming Lognormal Distribution
   95% H-UCL      41.9    90% Chebyshev (MVUE) UCL      44.27

Maximum of Logged Data       4.30 SD of logged Data       0.51

   95% Hall's Bootstrap UCL      41.84    95% Percentile Bootstrap UCL      39.82
   95% BCA Bootstrap UCL      40.89

   95% CLT UCL      39.5    95% Jackknife UCL      39.95
   95% Standard Bootstrap UCL      39.29    95% Bootstrap-t UCL      42.13

Nonparametric Distribution Free UCL Statistics
Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
mmendations are based upon the results of the simulation studies summarized in Singh, Singh, and 

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.
For additional insight the user may want to consult a statistician.

Suggested UCL to Use
95% Adjusted Gamma UCL      41.75

   90% Chebyshev(Mean, Sd) UCL      45.53    95% Chebyshev(Mean, Sd) UCL      51.56
 97.5% Chebyshev(Mean, Sd) UCL      59.95    99% Chebyshev(Mean, Sd) UCL      76.41
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tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
mmendations are based upon the results of the simulation studies summarized in Singh, Singh, and 

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

   95% BCA Bootstrap UCL   6088
   90% Chebyshev(Mean, Sd) UCL   6813    95% Chebyshev(Mean, Sd) UCL   7466

 97.5% Chebyshev(Mean, Sd) UCL   8373    99% Chebyshev(Mean, Sd) UCL  10155

Suggested UCL to Use
95% Student's-t UCL   6199

Nonparametric Distribution Free UCLs

   95% Chebyshev (MVUE) UCL   8702  97.5% Chebyshev (MVUE) UCL  10068
   99% Chebyshev (MVUE) UCL

   95% CLT UCL   6161    95% Jackknife UCL   6199
   95% Standard Bootstrap UCL   6147    95% Bootstrap-t UCL   6143

   95% Hall's Bootstrap UCL   6106    95% Percentile Bootstrap UCL   6117

Lognormal Statistics
Minimum of Logged Data       7.09 Mean of logged Data       8.46

 12751

Assuming Lognormal Distribution
   95% H-UCL   7274    90% Chebyshev (MVUE) UCL   7718

Nonparametric Distribution Free UCL Statistics
Data appear to follow a Discernible Distribution at 5% Significance Level

Lilliefors Lognormal GOF Test

Lognormal GOF Test
Shapiro Wilk Test Statistic       0.82 Shapiro Wilk Lognormal GOF Test

5% Lilliefors Critical Value       0.19 Data Not Lognormal at 5% Significance Level
Data Not Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.90 Data Not Lognormal at 5% Significance Level
Lilliefors Test Statistic       0.25

Maximum of Logged Data       9.11 SD of logged Data       0.57

nu hat (MLE)    178.5 nu star (bias corrected)    154.4
MLE Mean (bias corrected)   5370 MLE Sd (bias corrected)   2801

Approximate Chi Square Value (0.05)    126.7

Assuming Gamma Distribution
oximate Gamma UCL (use when n>=50))   6545% Adjusted Gamma UCL (use when n<50)   6647

Adjusted Level of Significance      0.038 Adjusted Chi Square Value    124.7

5% A-D Critical Value       0.74ata Not Gamma Distributed at 5% Significance Lev
K-S Test Statistic       0.22 Kolmogrov-Smirnoff Gamma GOF Test

Gamma Statistics
k hat (MLE)       4.25 k star (bias corrected MLE)       3.67

5% K-S Critical Value       0.19ata Not Gamma Distributed at 5% Significance Lev
Data Not Gamma Distributed at 5% Significance Level

Theta hat (MLE)   1263 Theta star (bias corrected MLE)   1461

Lilliefors Test Statistic       0.15 Lilliefors GOF Test
5% Lilliefors Critical Value       0.19 Data appear Normal at 5% Significance Level

   95% Modified-t UCL (Johnson-1978)   6190

Data appear Normal at 5% Significance Level

Assuming Normal Distribution
   95% Normal UCL    95% UCLs (Adjusted for Skewness)

Gamma GOF Test
A-D Test Statistic       1.15 Anderson-Darling Gamma GOF Test

   95% Student's-t UCL   6199    95% Adjusted-CLT UCL (Chen-1995)   6100

Coefficient of Variation       0.41 Skewness     -0.54

Maximum   9050 Median   5600
SD

Normal GOF Test
Shapiro Wilk Test Statistic       0.94 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.90 Data appear Normal at 5% Significance Level

  5370

General Statistics
Total Number of Observations      21 Number of Distinct Observations      21

  2204 Std. Error of Mean    480.9

Number of Missing Observations       0
Minimum   1210 Mean

95%

UCL Statistics for Data Sets with Non-Detects

User Selected Options
e/Time of Computation   2/2/2015 2:29:06 PM

 f Bootstrap Operations   2000

Aluminum

From File   16-029(h)_0-5.xls
Full Precision   OFF

Confidence Coefficient   
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Barium

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
mmendations are based upon the results of the simulation studies summarized in Singh, Singh, and 

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.
For additional insight the user may want to consult a statistician.

   95% BCA Bootstrap UCL       2.47
   90% Chebyshev(Mean, Sd) UCL       2.66    95% Chebyshev(Mean, Sd) UCL       2.89

 97.5% Chebyshev(Mean, Sd) UCL       3.21    99% Chebyshev(Mean, Sd) UCL       3.83

Suggested UCL to Use
95% Student's-t UCL       2.45

Nonparametric Distribution Free UCLs

   95% Chebyshev (MVUE) UCL       2.86  97.5% Chebyshev (MVUE) UCL       3.17
   99% Chebyshev (MVUE) UCL

   95% CLT UCL       2.43    95% Jackknife UCL       2.45
   95% Standard Bootstrap UCL       2.42    95% Bootstrap-t UCL       2.56

   95% Hall's Bootstrap UCL       2.55    95% Percentile Bootstrap UCL       2.44

Lognormal Statistics
Minimum of Logged Data     0.009 Mean of logged Data       0.71

      3.77

Assuming Lognormal Distribution
   95% H-UCL       2.49    90% Chebyshev (MVUE) UCL       2.64

Nonparametric Distribution Free UCL Statistics
Data appear to follow a Discernible Distribution at 5% Significance Level

Lilliefors Lognormal GOF Test

Lognormal GOF Test
Shapiro Wilk Test Statistic       0.97 Shapiro Wilk Lognormal GOF Test

5% Lilliefors Critical Value       0.19Data appear Lognormal at 5% Significance Level
Data appear Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.90Data appear Lognormal at 5% Significance Level
Lilliefors Test Statistic       0.12

Maximum of Logged Data       1.43 SD of logged Data       0.33

MLE Mean (bias corrected)       2.16 MLE Sd (bias corrected)       0.76
Approximate Chi Square Value (0.05)    290.8

Assuming Gamma Distribution
oximate Gamma UCL (use when n>=50))       2.46% Adjusted Gamma UCL (use when n<50)       2.49

Adjusted Level of Significance      0.038 Adjusted Chi Square Value    287.9

k hat (MLE)       9.18 k star (bias corrected MLE)       7.90

5% K-S Critical Value       0.18d data appear Gamma Distributed at 5% Significan
Detected data appear Gamma Distributed at 5% Significance Level

Theta hat (MLE)       0.23 Theta star (bias corrected MLE)       0.27
nu hat (MLE)    385.8 nu star (bias corrected)    332

Gamma GOF Test
A-D Test Statistic       0.36 Anderson-Darling Gamma GOF Test

   95% Student's-t UCL       2.45    95% Adjusted-CLT UCL (Chen-1995)       2.48

5% A-D Critical Value       0.74d data appear Gamma Distributed at 5% Significan
K-S Test Statistic       0.14 Kolmogrov-Smirnoff Gamma GOF Test

Gamma Statistics

Normal GOF Test
Shapiro Wilk Test Statistic       0.90 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.90 Data Not Normal at 5% Significance Level
Lilliefors Test Statistic       0.18 Lilliefors GOF Test

5% Lilliefors Critical Value       0.19 Data appear Normal at 5% Significance Level

   95% Modified-t UCL (Johnson-1978)       2.46

Data appear Approximate Normal at 5% Significance Level

Assuming Normal Distribution
   95% Normal UCL    95% UCLs (Adjusted for Skewness)

      0.77 Std. Error of Mean       0.16

Number of Missing Observations       0
Minimum       1.01 Mean

Coefficient of Variation       0.35 Skewness       1.19

Maximum       4.2 Median       2.05
SD

 highly negatively-skewed data, confidence limits (e.g., Chen, Johnson, Lognormal, and Gamma) ma
reliable.  Chen's and Johnson's methods provide adjustments for positvely skewed data sets.

For additional insight the user may want to consult a statistician.

      2.16

Arsenic

General Statistics
Total Number of Observations      21 Number of Distinct Observations      21
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Variance Detects 5.3467E Percent Non-Detects      76.19

Number of Detects       5 Number of Non-Detects      16
Number of Distinct Detects       5 Number of Distinct Non-Detects      15

Minimum Detect      0.017 Minimum Non-Detect      0.035
Maximum Detect      0.033 Maximum Non-Detect       0.15

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
mmendations are based upon the results of the simulation studies summarized in Singh, Singh, and 

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.
For additional insight the user may want to consult a statistician.

Suggested UCL to Use
95% Student's-t UCL    100.3

Benzo(a)anthracene

General Statistics
Total Number of Observations      21 Number of Distinct Observations      20

   95% CLT UCL      99.46    95% Jackknife UCL    100.3
   95% Standard Bootstrap UCL      98.81    95% Bootstrap-t UCL    104.5

   95% Hall's Bootstrap UCL    103.9    95% Percentile Bootstrap UCL      99.8
   95% BCA Bootstrap UCL    101.1

   90% Chebyshev(Mean, Sd) UCL    113.6    95% Chebyshev(Mean, Sd) UCL    127.8
 97.5% Chebyshev(Mean, Sd) UCL    147.5    99% Chebyshev(Mean, Sd) UCL    186.1

   223.4

Assuming Lognormal Distribution
   95% H-UCL    121.7    90% Chebyshev (MVUE) UCL    126.9

Nonparametric Distribution Free UCL Statistics
Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

   95% Chebyshev (MVUE) UCL    145.7  97.5% Chebyshev (MVUE) UCL    172
   99% Chebyshev (MVUE) UCL

5% Lilliefors Critical Value       0.19 Data Not Lognormal at 5% Significance Level
Data Not Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.90 Data Not Lognormal at 5% Significance Level
Lilliefors Test Statistic       0.21

Maximum of Logged Data       5.32 SD of logged Data       0.69

Lognormal Statistics
Minimum of Logged Data       2.83 Mean of logged Data       4.21

Approximate Chi Square Value (0.05)      76.85

Assuming Gamma Distribution
oximate Gamma UCL (use when n>=50))    105.8% Adjusted Gamma UCL (use when n<50)    107.9

Adjusted Level of Significance      0.038 Adjusted Chi Square Value      75.37

Lilliefors Lognormal GOF Test

Lognormal GOF Test
Shapiro Wilk Test Statistic       0.90 Shapiro Wilk Lognormal GOF Test

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics
k hat (MLE)       2.70 k star (bias corrected MLE)       2.35

Theta hat (MLE)      30.4 Theta star (bias corrected MLE)      34.99
nu hat (MLE)    113.7 nu star (bias corrected)      98.78

MLE Mean (bias corrected)      82.3 MLE Sd (bias corrected)      53.66

Assuming Normal Distribution
   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL    100.3

Gamma GOF Test
A-D Test Statistic       0.59 Anderson-Darling Gamma GOF Test

5% A-D Critical Value       0.75d data appear Gamma Distributed at 5% Significan
K-S Test Statistic       0.17 Kolmogrov-Smirnoff Gamma GOF Test

5% K-S Critical Value       0.19d data appear Gamma Distributed at 5% Significan

5% Shapiro Wilk Critical Value       0.90 Data appear Normal at 5% Significance Level
Lilliefors Test Statistic       0.13 Lilliefors GOF Test

   95% Adjusted-CLT UCL (Chen-1995)    101.5

5% Lilliefors Critical Value       0.19 Data appear Normal at 5% Significance Level
Data appear Normal at 5% Significance Level

   95% Modified-t UCL (Johnson-1978)    100.6

      0.58 Skewness       0.84

Minimum      17 Mean      82.3
Maximum    205 Median

Normal GOF Test
Shapiro Wilk Test Statistic       0.92 Shapiro Wilk GOF Test

SD      47.82 Std. Error of Mean      10.43
Coefficient of Variation

General Statistics

     83

Total Number of Observations      21 Number of Distinct Observations      20
Number of Missing Observations       0
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DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics
Detected Data appear Normal Distributed at 5% Significance Level

SD in Original Scale      0.012 SD in Log Scale       0.33
   95% t UCL (Assumes normality)

CLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distribute
KM Mean (logged)     -3.753    95% H-UCL (KM -Log)      0.027

    -3.807

KM SD (logged)       0.26    95% Critical H Value (KM-Log)       1.80
KM Standard Error of Mean (logged)       0.13

     0.028    95% H-Stat UCL      0.026

DL/2 Statistics
DL/2 Normal DL/2 Log-Transformed
Mean in Original Scale      0.023 Mean in Log Scale

SD in Original Scale     0.003 SD in Log Scale       0.14
% t UCL (assumes normality of ROS data)      0.025    95% Percentile Bootstrap UCL      0.024

   95% BCA Bootstrap UCL      0.025    95% Bootstrap t UCL      0.025
   95% H-UCL (Log ROS)      0.025

Lognormal GOF Test on Detected Observations Only
Shapiro Wilk Test Statistic       0.86 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.76ected Data appear Lognormal at 5% Significance L
Lilliefors Test Statistic       0.3 Lilliefors GOF Test

5% Lilliefors Critical Value       0.39ected Data appear Lognormal at 5% Significance L
Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects
Mean in Original Scale      0.023 Mean in Log Scale     -3.753

  1766 Adjusted Chi Square Value (N/A, β)   1758

nu hat (MLE)   2174 nu star (bias corrected)   1865
MLE Mean (bias corrected)      0.024 MLE Sd (bias corrected)

mma Approximate UCL (use when n>=50)      0.025% Gamma Adjusted UCL (use when n<50)      0.025

Adjusted Level of Significance (β)      0.038
Approximate Chi Square Value (N/A, α)

Maximum      0.033 Median      0.023
SD     0.003 CV       0.14

    0.003

k hat (MLE)      51.77 k star (bias corrected MLE)      44.41
Theta hat (MLE) 4.6387E Theta star (bias corrected MLE) 5.4080E

pproximate Chi Square Value (578.86, α)    524 Adjusted Chi Square Value (578.86, β)    520.1
 Approximate KM-UCL (use when n>=50)      0.026mma Adjusted KM-UCL (use when n<50)      0.027

ma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM e
Minimum      0.017 Mean      0.024

Gamma ROS Statistics using Imputed  Non-Detects
GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1
For such situations, GROS method tends to yield inflated values of UCLs and BTVs

Theta hat (MLE)     0.001 Theta star (bias corrected MLE)     0.004
nu hat (MLE)    144.1 nu star (bias corrected)      58.95

Gamma Kaplan-Meier (KM) Statistics
k hat (KM)      13.78 nu hat (KM)    578.9

MLE Mean (bias corrected)      0.024 MLE Sd (bias corrected)     0.01

Gamma GOF Tests on Detected Observations Only
A-D Test Statistic       0.50 Anderson-Darling GOF Test

5% A-D Critical Value       0.67d data appear Gamma Distributed at 5% Significan
K-S Test Statistic       0.32 Kolmogrov-Smirnoff GOF

5% K-S Critical Value       0.35d data appear Gamma Distributed at 5% Significan
Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only
k hat (MLE)      14.41 k star (bias corrected MLE)       5.89

     0.034 95% KM Chebyshev UCL      0.038

SD     0.006    95% KM (BCA) UCL      0.029
95% KM (t) UCL      0.029 95% KM (Percentile Bootstrap) UCL

97.5% KM Chebyshev UCL      0.044 99% KM Chebyshev UCL      0.056

   95% KM (z) UCL      0.029    95% KM Bootstrap t UCL      0.051
90% KM Chebyshev UCL

Normal GOF Test on Detects Only
Shapiro Wilk Test Statistic       0.85 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.76etected Data appear Normal at 5% Significance Le
Lilliefors Test Statistic       0.31 Lilliefors GOF Test

5% Lilliefors Critical Value       0.39etected Data appear Normal at 5% Significance Le

     0.029

Detected Data appear Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs
Mean      0.024 Standard Error of Mean     0.003

      0.63 Kurtosis Detects     -2.489

Mean Detects      0.024 SD Detects

Mean of Logged Detects     -3.753 SD of Logged Detects       0.29

Median Detects      0.020 CV Detects       0.30
Skewness Detects

    0.007
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SD in Original Scale     0.002 SD in Log Scale       0.12
% t UCL (assumes normality of ROS data)      0.017    95% Percentile Bootstrap UCL      0.017

   95% BCA Bootstrap UCL      0.017    95% Bootstrap t UCL      0.018

Lognormal GOF Test on Detected Observations Only
Shapiro Wilk Test Statistic       0.86 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.81ected Data appear Lognormal at 5% Significance L
Lilliefors Test Statistic       0.23 Lilliefors GOF Test

5% Lilliefors Critical Value       0.31ected Data appear Lognormal at 5% Significance L
Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects
Mean in Original Scale      0.016 Mean in Log Scale     -4.104

  2154 Adjusted Chi Square Value (N/A, β)   2146

nu hat (MLE)   2640 nu star (bias corrected)   2264
MLE Mean (bias corrected)      0.016 MLE Sd (bias corrected)

mma Approximate UCL (use when n>=50)      0.017% Gamma Adjusted UCL (use when n<50)      0.017

Adjusted Level of Significance (β)      0.038
Approximate Chi Square Value (N/A, α)

Maximum      0.026 Median      0.016
SD     0.002 CV       0.14

    0.002

k hat (MLE)      62.85 k star (bias corrected MLE)      53.9
Theta hat (MLE) 2.6660E Theta star (bias corrected MLE) 3.1085E

pproximate Chi Square Value (847.59, α)    781 Adjusted Chi Square Value (847.59, β)    776.1
 Approximate KM-UCL (use when n>=50)      0.018mma Adjusted KM-UCL (use when n<50)      0.018

ma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM e
Minimum      0.013 Mean      0.016

Gamma ROS Statistics using Imputed  Non-Detects
GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1
For such situations, GROS method tends to yield inflated values of UCLs and BTVs

Theta hat (MLE) 7.0020E Theta star (bias corrected MLE)     0.001
nu hat (MLE)    385.3 nu star (bias corrected)    242.2

Gamma Kaplan-Meier (KM) Statistics
k hat (KM)      20.18 nu hat (KM)    847.6

MLE Mean (bias corrected)      0.016 MLE Sd (bias corrected)     0.004

Gamma GOF Tests on Detected Observations Only
A-D Test Statistic       0.56 Anderson-Darling GOF Test

5% A-D Critical Value       0.71d data appear Gamma Distributed at 5% Significan
K-S Test Statistic       0.24 Kolmogrov-Smirnoff GOF

5% K-S Critical Value       0.29d data appear Gamma Distributed at 5% Significan
Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only
k hat (MLE)      24.08 k star (bias corrected MLE)      15.13

     0.021 95% KM Chebyshev UCL      0.023

SD     0.003    95% KM (BCA) UCL      0.019
95% KM (t) UCL      0.019 95% KM (Percentile Bootstrap) UCL

97.5% KM Chebyshev UCL      0.025 99% KM Chebyshev UCL      0.031

   95% KM (z) UCL      0.019    95% KM Bootstrap t UCL      0.022
90% KM Chebyshev UCL

Normal GOF Test on Detects Only
Shapiro Wilk Test Statistic       0.79 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.81Detected Data Not Normal at 5% Significance Leve
Lilliefors Test Statistic       0.28 Lilliefors GOF Test

5% Lilliefors Critical Value       0.31etected Data appear Normal at 5% Significance Le

     0.019

Detected Data appear Approximate Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs
Mean      0.016 Standard Error of Mean     0.001

      1.99 Kurtosis Detects       4.68

Variance Detects 1.6103E Percent Non-Detects      61.9%
Mean Detects      0.016 SD Detects

Mean of Logged Detects     -4.104 SD of Logged Detects       0.21

Median Detects      0.016 CV Detects       0.23
Skewness Detects

Benzo(a)pyrene

General Statistics
Total Number of Observations      21 Number of Distinct Observations      21

Number of Detects       8 Number of Non-Detects      13
Number of Distinct Detects       8 Number of Distinct Non-Detects      13

    0.004

Minimum Detect      0.013 Minimum Non-Detect      0.035
Maximum Detect      0.026 Maximum Non-Detect       0.15

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
Recommendations are based upon data size, data distribution, and skewness.

mmendations are based upon the results of the simulation studies summarized in Singh, Maichle, and 
ations results will not cover all Real World data sets; for additional insight the user may want to cons

Suggested UCL to Use
95% KM (t) UCL      0.029 95% KM (Percentile Bootstrap) UCL      0.029
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nu hat (MLE)    971 nu star (bias corrected)    833.7

Maximum      0.040 Median      0.022
SD     0.005 CV       0.24

k hat (MLE)      23.12 k star (bias corrected MLE)      19.85
Theta hat (MLE)     0.001 Theta star (bias corrected MLE)     0.001

pproximate Chi Square Value (481.76, α)    431.9 Adjusted Chi Square Value (481.76, β)    428.2
 Approximate KM-UCL (use when n>=50)      0.025mma Adjusted KM-UCL (use when n<50)      0.026

ma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM e
Minimum      0.016 Mean      0.023

Gamma ROS Statistics using Imputed  Non-Detects
GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1
For such situations, GROS method tends to yield inflated values of UCLs and BTVs

Theta hat (MLE)     0.002 Theta star (bias corrected MLE)     0.003
nu hat (MLE)    196.5 nu star (bias corrected)    132.3

Gamma Kaplan-Meier (KM) Statistics
k hat (KM)      11.47 nu hat (KM)    481.8

MLE Mean (bias corrected)      0.024 MLE Sd (bias corrected)     0.009

Gamma GOF Tests on Detected Observations Only
A-D Test Statistic       0.62 Anderson-Darling GOF Test

5% A-D Critical Value       0.72d data appear Gamma Distributed at 5% Significan
K-S Test Statistic       0.23 Kolmogrov-Smirnoff GOF

5% K-S Critical Value       0.27d data appear Gamma Distributed at 5% Significan
Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only
k hat (MLE)      10.92 k star (bias corrected MLE)       7.35

     0.029 95% KM Chebyshev UCL      0.032

SD     0.006    95% KM (BCA) UCL      0.026
95% KM (t) UCL      0.026 95% KM (Percentile Bootstrap) UCL

97.5% KM Chebyshev UCL      0.036 99% KM Chebyshev UCL      0.043

   95% KM (z) UCL      0.026    95% KM Bootstrap t UCL      0.028
90% KM Chebyshev UCL

Normal GOF Test on Detects Only
Shapiro Wilk Test Statistic       0.81 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.82Detected Data Not Normal at 5% Significance Leve
Lilliefors Test Statistic       0.25 Lilliefors GOF Test

5% Lilliefors Critical Value       0.29etected Data appear Normal at 5% Significance Le

     0.026

Detected Data appear Approximate Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs
Mean      0.023 Standard Error of Mean     0.002

      1.19 Kurtosis Detects       0.19

Variance Detects 7.2465E Percent Non-Detects      57.14
Mean Detects      0.024 SD Detects

Mean of Logged Detects     -3.745 SD of Logged Detects       0.31

Median Detects      0.022 CV Detects       0.34
Skewness Detects

Benzo(b)fluoranthene

General Statistics
Total Number of Observations      21 Number of Distinct Observations      21

Number of Detects       9 Number of Non-Detects      12
Number of Distinct Detects       9 Number of Distinct Non-Detects      12

    0.008

Minimum Detect      0.016 Minimum Non-Detect      0.035
Maximum Detect      0.040 Maximum Non-Detect       0.15

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics
Detected Data appear Approximate Normal Distributed at 5% Significance Level

SD in Original Scale      0.013 SD in Log Scale       0.35
   95% t UCL (Assumes normality)

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
Recommendations are based upon data size, data distribution, and skewness.

mmendations are based upon the results of the simulation studies summarized in Singh, Maichle, and 
ations results will not cover all Real World data sets; for additional insight the user may want to cons

Suggested UCL to Use
95% KM (t) UCL      0.019 95% KM (Percentile Bootstrap) UCL      0.019

CLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distribute
KM Mean (logged)     -4.104    95% H-UCL (KM -Log)      0.018

    -3.92

KM SD (logged)       0.19    95% Critical H Value (KM-Log)       1.76
KM Standard Error of Mean (logged)      0.074

     0.026    95% H-Stat UCL      0.024

DL/2 Statistics
DL/2 Normal DL/2 Log-Transformed
Mean in Original Scale      0.021 Mean in Log Scale

   95% H-UCL (Log ROS)      0.017
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Theta hat (MLE)      0.015 Theta star (bias corrected MLE)      0.023
nu hat (MLE)    229.2 nu star (bias corrected)    154.2

MLE Mean (bias corrected)       0.20 MLE Sd (bias corrected)      0.069

Gamma GOF Tests on Detected Observations Only
A-D Test Statistic       0.49 Anderson-Darling GOF Test

5% A-D Critical Value       0.72d data appear Gamma Distributed at 5% Significan
K-S Test Statistic       0.21 Kolmogrov-Smirnoff GOF

5% K-S Critical Value       0.27d data appear Gamma Distributed at 5% Significan
Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only
k hat (MLE)      12.73 k star (bias corrected MLE)       8.56

      0.26 95% KM Chebyshev UCL       0.29

SD      0.058    95% KM (BCA) UCL       0.23
95% KM (t) UCL       0.23 95% KM (Percentile Bootstrap) UCL

97.5% KM Chebyshev UCL       0.33 99% KM Chebyshev UCL       0.40

   95% KM (z) UCL       0.23    95% KM Bootstrap t UCL       0.24
90% KM Chebyshev UCL

Normal GOF Test on Detects Only
Shapiro Wilk Test Statistic       0.87 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.82etected Data appear Normal at 5% Significance Le
Lilliefors Test Statistic       0.22 Lilliefors GOF Test

5% Lilliefors Critical Value       0.29etected Data appear Normal at 5% Significance Le

      0.23

Detected Data appear Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs
Mean       0.20 Standard Error of Mean      0.020

      0.68 Kurtosis Detects     -1.113

Variance Detects     0.003 Percent Non-Detects      57.14
Mean Detects       0.20 SD Detects

Mean of Logged Detects     -1.638 SD of Logged Detects       0.29

Median Detects       0.17 CV Detects       0.30
Skewness Detects

Cadmium

General Statistics
Total Number of Observations      21 Number of Distinct Observations      20

Number of Detects       9 Number of Non-Detects      12
Number of Distinct Detects       8 Number of Distinct Non-Detects      12

     0.061

Minimum Detect       0.14 Minimum Non-Detect       0.50
Maximum Detect       0.30 Maximum Non-Detect       0.69

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics
Detected Data appear Approximate Normal Distributed at 5% Significance Level

SD in Original Scale      0.013 SD in Log Scale       0.36
   95% t UCL (Assumes normality)

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
Recommendations are based upon data size, data distribution, and skewness.

mmendations are based upon the results of the simulation studies summarized in Singh, Maichle, and 
ations results will not cover all Real World data sets; for additional insight the user may want to cons

Suggested UCL to Use
95% KM (t) UCL      0.026 95% KM (Percentile Bootstrap) UCL      0.026

CLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distribute
KM Mean (logged)     -3.798    95% H-UCL (KM -Log)      0.025

    -3.784

KM SD (logged)       0.26    95% Critical H Value (KM-Log)       1.80
KM Standard Error of Mean (logged)      0.080

     0.029    95% H-Stat UCL      0.028

DL/2 Statistics
DL/2 Normal DL/2 Log-Transformed
Mean in Original Scale      0.024 Mean in Log Scale

SD in Original Scale     0.005 SD in Log Scale       0.20
% t UCL (assumes normality of ROS data)      0.025    95% Percentile Bootstrap UCL      0.025

   95% BCA Bootstrap UCL      0.025    95% Bootstrap t UCL      0.028
   95% H-UCL (Log ROS)      0.025

Lognormal GOF Test on Detected Observations Only
Shapiro Wilk Test Statistic       0.87 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.82ected Data appear Lognormal at 5% Significance L
Lilliefors Test Statistic       0.21 Lilliefors GOF Test

5% Lilliefors Critical Value       0.29ected Data appear Lognormal at 5% Significance L
Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects
Mean in Original Scale      0.023 Mean in Log Scale     -3.79

   767.6 Adjusted Chi Square Value (833.66, β)    762.8

MLE Mean (bias corrected)      0.023 MLE Sd (bias corrected)

mma Approximate UCL (use when n>=50)      0.025% Gamma Adjusted UCL (use when n<50)      0.025

Adjusted Level of Significance (β)      0.038
pproximate Chi Square Value (833.66, α)

    0.005
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Assuming Normal Distribution
   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL  13315

Gamma GOF Test

5% Shapiro Wilk Critical Value       0.90 Data Not Normal at 5% Significance Level
Lilliefors Test Statistic       0.42 Lilliefors GOF Test

   95% Adjusted-CLT UCL (Chen-1995)  16616

5% Lilliefors Critical Value       0.19 Data Not Normal at 5% Significance Level
Data Not Normal at 5% Significance Level

   95% Modified-t UCL (Johnson-1978)  13876

      2.51 Skewness       4.11

Minimum    500 Mean   6839
Maximum  79100 Median

Normal GOF Test
Shapiro Wilk Test Statistic       0.36 Shapiro Wilk GOF Test

SD  17207 Std. Error of Mean   3755
Coefficient of Variation

Calcium

General Statistics

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
Recommendations are based upon data size, data distribution, and skewness.

mmendations are based upon the results of the simulation studies summarized in Singh, Maichle, and 
ations results will not cover all Real World data sets; for additional insight the user may want to cons

  2310

Total Number of Observations      21 Number of Distinct Observations      20
Number of Missing Observations       0

Mean in Original Scale       0.25 Mean in Log Scale     -1.40
SD in Original Scale      0.066 SD in Log Scale       0.29

   95% t UCL (Assumes normality)       0.28    95% H-Stat UCL       0.29

Suggested UCL to Use
95% KM (t) UCL       0.23 95% KM (Percentile Bootstrap) UCL       0.23

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics
Detected Data appear Normal Distributed at 5% Significance Level

CLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distribute
KM Mean (logged)     -1.638    95% H-UCL (KM -Log)       0.22

KM SD (logged)       0.27    95% Critical H Value (KM-Log)       1.81
KM Standard Error of Mean (logged)      0.098

DL/2 Statistics
DL/2 Normal DL/2 Log-Transformed

SD in Original Scale      0.039 SD in Log Scale       0.18
% t UCL (assumes normality of ROS data)       0.21    95% Percentile Bootstrap UCL       0.21

   95% BCA Bootstrap UCL       0.21    95% Bootstrap t UCL       0.21
   95% H-UCL (Log ROS)       0.21

Lognormal GOF Test on Detected Observations Only
Shapiro Wilk Test Statistic       0.88 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.82ected Data appear Lognormal at 5% Significance L
Lilliefors Test Statistic       0.19 Lilliefors GOF Test

5% Lilliefors Critical Value       0.29ected Data appear Lognormal at 5% Significance L
Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects
Mean in Original Scale       0.19 Mean in Log Scale     -1.638

   985.5 Adjusted Chi Square Value (N/A, β)    980

nu hat (MLE)   1235 nu star (bias corrected)   1060
MLE Mean (bias corrected)       0.2 MLE Sd (bias corrected)

mma Approximate UCL (use when n>=50)       0.21% Gamma Adjusted UCL (use when n<50)       0.21

Adjusted Level of Significance (β)      0.038
Approximate Chi Square Value (N/A, α)

Maximum       0.30 Median       0.19
SD      0.039 CV       0.19

     0.039

k hat (MLE)      29.41 k star (bias corrected MLE)      25.24
Theta hat (MLE)     0.006 Theta star (bias corrected MLE)     0.007

pproximate Chi Square Value (504.41, α)    453.3 Adjusted Chi Square Value (504.41, β)    449.6
 Approximate KM-UCL (use when n>=50)       0.22mma Adjusted KM-UCL (use when n<50)       0.22

ma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM e
Minimum       0.14 Mean       0.2

Gamma ROS Statistics using Imputed  Non-Detects
GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1
For such situations, GROS method tends to yield inflated values of UCLs and BTVs

Gamma Kaplan-Meier (KM) Statistics
k hat (KM)      12.01 nu hat (KM)    504.4
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97.5% KM Chebyshev UCL       1.07 99% KM Chebyshev UCL       1.47

   95% KM (z) UCL       0.58    95% KM Bootstrap t UCL       0.61
90% KM Chebyshev UCL

Gamma GOF Tests on Detected Observations Only
A-D Test Statistic       0.41 Anderson-Darling GOF Test

5% A-D Critical Value       0.74d data appear Gamma Distributed at 5% Significan

5% Lilliefors Critical Value       0.24etected Data appear Normal at 5% Significance Le
Detected Data appear Normal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.86etected Data appear Normal at 5% Significance Le
Lilliefors Test Statistic       0.16

      0.59

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs
Mean       0.40 Standard Error of Mean       0.10

      0.72 95% KM Chebyshev UCL       0.87

SD       0.47    95% KM (BCA) UCL       0.58
95% KM (t) UCL       0.59 95% KM (Percentile Bootstrap) UCL

Mean Detects       0.67 SD Detects       0.43
Median Detects       0.61 CV Detects       0.65

Skewness Detects       0.37 Kurtosis Detects     -0.815

Lilliefors GOF Test

Normal GOF Test on Detects Only
Shapiro Wilk Test Statistic       0.93 Shapiro Wilk GOF Test

Number of Detects      13 Number of Non-Detects       8
Number of Distinct Detects      13 Number of Distinct Non-Detects       8

Minimum Detect       0.13 Minimum Non-Detect    -0.019
Maximum Detect       1.52 Maximum Non-Detect      0.041
Variance Detects       0.19 Percent Non-Detects      38.1%

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
mmendations are based upon the results of the simulation studies summarized in Singh, Singh, and 

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.
For additional insight the user may want to consult a statistician.

Suggested UCL to Use
95% Chebyshev (Mean, Sd) UCL  23205

Cesium-137

General Statistics
Total Number of Observations      21 Number of Distinct Observations      21

   95% CLT UCL  13015    95% Jackknife UCL  13315
   95% Standard Bootstrap UCL  13012    95% Bootstrap-t UCL  73777

   95% Hall's Bootstrap UCL  40892    95% Percentile Bootstrap UCL  13831
   95% BCA Bootstrap UCL  17951

   90% Chebyshev(Mean, Sd) UCL  18103    95% Chebyshev(Mean, Sd) UCL  23205
 97.5% Chebyshev(Mean, Sd) UCL  30287    99% Chebyshev(Mean, Sd) UCL  44198

 17732

Assuming Lognormal Distribution
   95% H-UCL   9836    90% Chebyshev (MVUE) UCL   8530

Nonparametric Distribution Free UCL Statistics
Data do not follow a Discernible Distribution (0.05)

Nonparametric Distribution Free UCLs

   95% Chebyshev (MVUE) UCL  10329  97.5% Chebyshev (MVUE) UCL  12827
   99% Chebyshev (MVUE) UCL

5% Lilliefors Critical Value       0.19 Data Not Lognormal at 5% Significance Level
Data Not Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.90 Data Not Lognormal at 5% Significance Level
Lilliefors Test Statistic       0.19

Maximum of Logged Data      11.28 SD of logged Data       1.15

Lognormal Statistics
Minimum of Logged Data       6.21 Mean of logged Data       7.80

Approximate Chi Square Value (0.05)      13.09

Assuming Gamma Distribution
oximate Gamma UCL (use when n>=50))  12014% Adjusted Gamma UCL (use when n<50)  12565

Adjusted Level of Significance      0.038 Adjusted Chi Square Value      12.52

Lilliefors Lognormal GOF Test

Lognormal GOF Test
Shapiro Wilk Test Statistic       0.85 Shapiro Wilk Lognormal GOF Test

Data Not Gamma Distributed at 5% Significance Level

Gamma Statistics
k hat (MLE)       0.60 k star (bias corrected MLE)       0.54

Theta hat (MLE)  11360 Theta star (bias corrected MLE)  12485
nu hat (MLE)      25.28 nu star (bias corrected)      23.01

MLE Mean (bias corrected)   6839 MLE Sd (bias corrected)   9240

A-D Test Statistic       2.82 Anderson-Darling Gamma GOF Test
5% A-D Critical Value       0.79ata Not Gamma Distributed at 5% Significance Lev

K-S Test Statistic       0.33 Kolmogrov-Smirnoff Gamma GOF Test
5% K-S Critical Value       0.19ata Not Gamma Distributed at 5% Significance Lev
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Lognormal Statistics
Minimum of Logged Data       0.27 Mean of logged Data       1.54

Lilliefors Lognormal GOF Test

Lognormal GOF Test
Shapiro Wilk Test Statistic       0.81 Shapiro Wilk Lognormal GOF Test

5% Lilliefors Critical Value       0.19 Data Not Lognormal at 5% Significance Level
Data Not Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.90 Data Not Lognormal at 5% Significance Level
Lilliefors Test Statistic       0.22

Maximum of Logged Data       4.07 SD of logged Data       0.76

nu hat (MLE)      54.94 nu star (bias corrected)      48.43
MLE Mean (bias corrected)       7.16 MLE Sd (bias corrected)       6.67

Approximate Chi Square Value (0.05)      33.45

Assuming Gamma Distribution
oximate Gamma UCL (use when n>=50))      10.37% Adjusted Gamma UCL (use when n<50)      10.68

Adjusted Level of Significance      0.038 Adjusted Chi Square Value      32.5

5% A-D Critical Value       0.76ata Not Gamma Distributed at 5% Significance Lev
K-S Test Statistic       0.31 Kolmogrov-Smirnoff Gamma GOF Test

Gamma Statistics
k hat (MLE)       1.30 k star (bias corrected MLE)       1.15

5% K-S Critical Value       0.19ata Not Gamma Distributed at 5% Significance Lev
Data Not Gamma Distributed at 5% Significance Level

Theta hat (MLE)       5.47 Theta star (bias corrected MLE)       6.21

Lilliefors Test Statistic       0.41 Lilliefors GOF Test
5% Lilliefors Critical Value       0.19 Data Not Normal at 5% Significance Level

   95% Modified-t UCL (Johnson-1978)      12.11

Data Not Normal at 5% Significance Level

Assuming Normal Distribution
   95% Normal UCL    95% UCLs (Adjusted for Skewness)

Gamma GOF Test
A-D Test Statistic       2.50 Anderson-Darling Gamma GOF Test

   95% Student's-t UCL      11.69    95% Adjusted-CLT UCL (Chen-1995)      14.17

Coefficient of Variation       1.67 Skewness       4.39

Maximum      59 Median       4.27
SD

Normal GOF Test
Shapiro Wilk Test Statistic       0.36 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.90 Data Not Normal at 5% Significance Level

      7.16

Chromium

General Statistics
Total Number of Observations      21 Number of Distinct Observations      21

     12.03 Std. Error of Mean       2.62

Number of Missing Observations       0
Minimum       1.31 Mean

Suggested UCL to Use

   95% t UCL (Assumes normality)       0.59
DL/2 is not a recommended method, provided for comparisons and historical reasons

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
Recommendations are based upon data size, data distribution, and skewness.

mmendations are based upon the results of the simulation studies summarized in Singh, Maichle, and 
ations results will not cover all Real World data sets; for additional insight the user may want to cons

95% KM (t) UCL       0.59 95% KM (Percentile Bootstrap) UCL       0.59

Approximate Chi Square Value (31.35, α)      19.56 Adjusted Chi Square Value (31.35, β)      18.84

DL/2 Statistics
Mean in Original Scale       0.41 SD in Original Scale       0.47

 Approximate KM-UCL (use when n>=50)       0.65mma Adjusted KM-UCL (use when n<50)       0.67

Nonparametric Distribution Free UCL Statistics
Detected Data appear Normal Distributed at 5% Significance Level

nu hat (MLE)      53.26 nu star (bias corrected)      42.3

Gamma Kaplan-Meier (KM) Statistics
k hat (KM)       0.74 nu hat (KM)      31.35

MLE Mean (bias corrected)       0.67 MLE Sd (bias corrected)       0.52

Adjusted Level of Significance (β)      0.038

K-S Test Statistic       0.16 Kolmogrov-Smirnoff GOF
5% K-S Critical Value       0.23d data appear Gamma Distributed at 5% Significan

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only
k hat (MLE)       2.04 k star (bias corrected MLE)       1.62

Theta hat (MLE)       0.32 Theta star (bias corrected MLE)       0.41
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SD     0.003 CV       0.17
k hat (MLE)      35.06 k star (bias corrected MLE)      30.09

Theta hat (MLE) 5.7283E Theta star (bias corrected MLE) 6.6760E
nu hat (MLE)   1473 nu star (bias corrected)   1264

 Approximate KM-UCL (use when n>=50)      0.022mma Adjusted KM-UCL (use when n<50)      0.022

ma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM e
Minimum      0.013 Mean      0.020

Gamma ROS Statistics using Imputed  Non-Detects
GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1
For such situations, GROS method tends to yield inflated values of UCLs and BTVs

Maximum      0.028 Median      0.019

nu hat (MLE)    215.9 nu star (bias corrected)    136.3

Gamma Kaplan-Meier (KM) Statistics
k hat (KM)      13.47 nu hat (KM)    565.7

MLE Mean (bias corrected)      0.020 MLE Sd (bias corrected)     0.006

pproximate Chi Square Value (565.69, α)    511.5 Adjusted Chi Square Value (565.69, β)    507.6

K-S Test Statistic       0.26 Kolmogrov-Smirnoff GOF
5% K-S Critical Value       0.29d data appear Gamma Distributed at 5% Significan

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only
k hat (MLE)      13.5 k star (bias corrected MLE)       8.51

Theta hat (MLE)     0.001 Theta star (bias corrected MLE)     0.002

97.5% KM Chebyshev UCL      0.033 99% KM Chebyshev UCL      0.041

   95% KM (z) UCL      0.023    95% KM Bootstrap t UCL      0.024
90% KM Chebyshev UCL

Gamma GOF Tests on Detected Observations Only
A-D Test Statistic       0.51 Anderson-Darling GOF Test

5% A-D Critical Value       0.71d data appear Gamma Distributed at 5% Significan

Lilliefors Test Statistic       0.25 Lilliefors GOF Test
5% Lilliefors Critical Value       0.31etected Data appear Normal at 5% Significance Le

     0.023

Detected Data appear Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs
Mean      0.020 Standard Error of Mean     0.002

     0.026 95% KM Chebyshev UCL      0.029

SD     0.005    95% KM (BCA) UCL      0.023
95% KM (t) UCL      0.023 95% KM (Percentile Bootstrap) UCL

Mean of Logged Detects     -3.934 SD of Logged Detects       0.29

Median Detects      0.019 CV Detects       0.29
Skewness Detects

Normal GOF Test on Detects Only
Shapiro Wilk Test Statistic       0.87 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.81etected Data appear Normal at 5% Significance Le

Number of Distinct Detects       8 Number of Distinct Non-Detects      13

    0.005

Minimum Detect      0.013 Minimum Non-Detect      0.035
Maximum Detect      0.028 Maximum Non-Detect       0.15

      0.27 Kurtosis Detects     -1.883

Variance Detects 3.5010E Percent Non-Detects      61.9%
Mean Detects      0.020 SD Detects

For additional insight the user may want to consult a statistician.

Suggested UCL to Use
95% Chebyshev (Mean, Sd) UCL      18.6

Chrysene

General Statistics
Total Number of Observations      21 Number of Distinct Observations      21

Number of Detects       8 Number of Non-Detects      13

   95% BCA Bootstrap UCL      14.84
   90% Chebyshev(Mean, Sd) UCL      15.04    95% Chebyshev(Mean, Sd) UCL      18.6

 97.5% Chebyshev(Mean, Sd) UCL      23.56    99% Chebyshev(Mean, Sd) UCL      33.28

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
mmendations are based upon the results of the simulation studies summarized in Singh, Singh, and 

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

Nonparametric Distribution Free UCLs

   95% Chebyshev (MVUE) UCL      11  97.5% Chebyshev (MVUE) UCL      13.1
   99% Chebyshev (MVUE) UCL

   95% CLT UCL      11.48    95% Jackknife UCL      11.69
   95% Standard Bootstrap UCL      11.39    95% Bootstrap-t UCL      29.95

   95% Hall's Bootstrap UCL      33.74    95% Percentile Bootstrap UCL      12.37

     17.22

Assuming Lognormal Distribution
   95% H-UCL       9.23    90% Chebyshev (MVUE) UCL       9.48

Nonparametric Distribution Free UCL Statistics
Data do not follow a Discernible Distribution (0.05)
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nu hat (MLE)      83.71 nu star (bias corrected)      73.08
MLE Mean (bias corrected)       3.01 MLE Sd (bias corrected)       2.28

Approximate Chi Square Value (0.05)      54.4

Assuming Gamma Distribution
oximate Gamma UCL (use when n>=50))       4.05% Adjusted Gamma UCL (use when n<50)       4.14

Adjusted Level of Significance      0.038 Adjusted Chi Square Value      53.16

K-S Test Statistic       0.22 Kolmogrov-Smirnoff Gamma GOF Test
5% K-S Critical Value       0.19ata Not Gamma Distributed at 5% Significance Lev

Data Not Gamma Distributed at 5% Significance Level

Gamma Statistics
k hat (MLE)       1.99 k star (bias corrected MLE)       1.74

Theta hat (MLE)       1.51 Theta star (bias corrected MLE)       1.73

   95% Modified-t UCL (Johnson-1978)       4.18

Assuming Normal Distribution
   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL       4.10

Gamma GOF Test
A-D Test Statistic       1.06 Anderson-Darling Gamma GOF Test

5% A-D Critical Value       0.75ata Not Gamma Distributed at 5% Significance Lev

Normal GOF Test
Shapiro Wilk Test Statistic       0.56 Shapiro Wilk GOF Test

SD       2.89 Std. Error of Mean       0.63
Coefficient of Variation

5% Shapiro Wilk Critical Value       0.90 Data Not Normal at 5% Significance Level
Lilliefors Test Statistic       0.33 Lilliefors GOF Test

   95% Adjusted-CLT UCL (Chen-1995)       4.58

5% Lilliefors Critical Value       0.19 Data Not Normal at 5% Significance Level
Data Not Normal at 5% Significance Level

General Statistics

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
Recommendations are based upon data size, data distribution, and skewness.

mmendations are based upon the results of the simulation studies summarized in Singh, Maichle, and 
ations results will not cover all Real World data sets; for additional insight the user may want to cons

      2.71

Total Number of Observations      21 Number of Distinct Observations      20
Number of Missing Observations       0

      0.96 Skewness       3.59

Minimum       0.54 Mean       3.01
Maximum      14.8 Median

   95% t UCL (Assumes normality)      0.027    95% H-Stat UCL      0.026

Suggested UCL to Use
95% KM (t) UCL      0.023 95% KM (Percentile Bootstrap) UCL      0.023

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics
Detected Data appear Normal Distributed at 5% Significance Level

Cobalt

KM SD (logged)       0.27    95% Critical H Value (KM-Log)       1.81
KM Standard Error of Mean (logged)       0.10

DL/2 Statistics
DL/2 Normal DL/2 Log-Transformed
Mean in Original Scale      0.022 Mean in Log Scale     -3.856

SD in Original Scale      0.013 SD in Log Scale       0.35

% t UCL (assumes normality of ROS data)      0.021    95% Percentile Bootstrap UCL      0.021
   95% BCA Bootstrap UCL      0.021    95% Bootstrap t UCL      0.021

   95% H-UCL (Log ROS)      0.021

CLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distribute
KM Mean (logged)     -3.934    95% H-UCL (KM -Log)      0.022

Lilliefors Test Statistic       0.24 Lilliefors GOF Test
5% Lilliefors Critical Value       0.31ected Data appear Lognormal at 5% Significance L

Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects
Mean in Original Scale      0.019 Mean in Log Scale     -3.934

SD in Original Scale     0.003 SD in Log Scale       0.17

mma Approximate UCL (use when n>=50)      0.021% Gamma Adjusted UCL (use when n<50)      0.021

Adjusted Level of Significance (β)      0.038
Approximate Chi Square Value (N/A, α)

Lognormal GOF Test on Detected Observations Only
Shapiro Wilk Test Statistic       0.87 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.81ected Data appear Lognormal at 5% Significance L

    0.003

  1182 Adjusted Chi Square Value (N/A, β)   1176

MLE Mean (bias corrected)      0.020 MLE Sd (bias corrected)
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5% Lilliefors Critical Value       0.19Data appear Lognormal at 5% Significance Level
Data appear Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.90Data appear Lognormal at 5% Significance Level
Lilliefors Test Statistic       0.11

Approximate Chi Square Value (0.05)      32.36

Assuming Gamma Distribution
roximate Gamma UCL (use when n>=50)      17.77% Adjusted Gamma UCL (use when n<50)      18.3

Adjusted Level of Significance      0.038 Adjusted Chi Square Value      31.42

Lilliefors Lognormal GOF Test

Lognormal GOF Test
Shapiro Wilk Test Statistic       0.96 Shapiro Wilk Lognormal GOF Test

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics
k hat (MLE)       1.27 k star (bias corrected MLE)       1.12

Theta hat (MLE)       9.60 Theta star (bias corrected MLE)      10.88
nu hat (MLE)      53.4 nu star (bias corrected)      47.11

MLE Mean (bias corrected)      12.21 MLE Sd (bias corrected)      11.53

Assuming Normal Distribution
   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL      16.8

Gamma GOF Test
A-D Test Statistic       0.49 Anderson-Darling Gamma GOF Test

5% A-D Critical Value       0.76d data appear Gamma Distributed at 5% Significan
K-S Test Statistic       0.15 Kolmogrov-Smirnoff Gamma GOF Test

5% K-S Critical Value       0.19d data appear Gamma Distributed at 5% Significan

5% Shapiro Wilk Critical Value       0.90 Data Not Normal at 5% Significance Level
Lilliefors Test Statistic       0.20 Lilliefors GOF Test

   95% Adjusted-CLT UCL (Chen-1995)      17.59

5% Lilliefors Critical Value       0.19 Data Not Normal at 5% Significance Level
Data Not Normal at 5% Significance Level

   95% Modified-t UCL (Johnson-1978)      16.95

      0.99 Skewness       1.62

Minimum       1.26 Mean      12.21
Maximum      45.7 Median

Normal GOF Test
Shapiro Wilk Test Statistic       0.78 Shapiro Wilk GOF Test

SD      12.19 Std. Error of Mean       2.66
Coefficient of Variation

Copper

General Statistics

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
mmendations are based upon the results of the simulation studies summarized in Singh, Singh, and 

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.
For additional insight the user may want to consult a statistician.

      7.74

Total Number of Observations      21 Number of Distinct Observations      20
Number of Missing Observations       0

   95% BCA Bootstrap UCL       4.69
   90% Chebyshev(Mean, Sd) UCL       4.91    95% Chebyshev(Mean, Sd) UCL       5.77

 97.5% Chebyshev(Mean, Sd) UCL       6.96    99% Chebyshev(Mean, Sd) UCL       9.30

Suggested UCL to Use
95% Chebyshev (Mean, Sd) UCL       5.77

Nonparametric Distribution Free UCLs

   95% Chebyshev (MVUE) UCL       5.27  97.5% Chebyshev (MVUE) UCL       6.26
   99% Chebyshev (MVUE) UCL

   95% CLT UCL       4.05    95% Jackknife UCL       4.10
   95% Standard Bootstrap UCL       4.04    95% Bootstrap-t UCL       5.31

   95% Hall's Bootstrap UCL       8.51    95% Percentile Bootstrap UCL       4.25

Lognormal Statistics
Minimum of Logged Data     -0.614 Mean of logged Data       0.83

      8.21

Assuming Lognormal Distribution
   95% H-UCL       4.42    90% Chebyshev (MVUE) UCL       4.56

Nonparametric Distribution Free UCL Statistics
Data appear to follow a Discernible Distribution at 5% Significance Level

Lilliefors Lognormal GOF Test

Lognormal GOF Test
Shapiro Wilk Test Statistic       0.88 Shapiro Wilk Lognormal GOF Test

5% Lilliefors Critical Value       0.19Data appear Lognormal at 5% Significance Level
Data appear Approximate Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.90 Data Not Lognormal at 5% Significance Level
Lilliefors Test Statistic       0.19

Maximum of Logged Data       2.69 SD of logged Data       0.74
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Maximum      0.068 Median      0.025
SD      0.013 CV       0.42

pproximate Chi Square Value (210.62, α)    178 Adjusted Chi Square Value (210.62, β)    175.7
 Approximate KM-UCL (use when n>=50)      0.036mma Adjusted KM-UCL (use when n<50)      0.037

ma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM e
Minimum      0.014 Mean      0.031

Gamma ROS Statistics using Imputed  Non-Detects
GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1
For such situations, GROS method tends to yield inflated values of UCLs and BTVs

Theta hat (MLE)     0.007 Theta star (bias corrected MLE)     0.009
nu hat (MLE)    111.3 nu star (bias corrected)      82.25

Gamma Kaplan-Meier (KM) Statistics
k hat (KM)       5.01 nu hat (KM)    210.6

MLE Mean (bias corrected)      0.036 MLE Sd (bias corrected)      0.018

Gamma GOF Tests on Detected Observations Only
A-D Test Statistic       0.30 Anderson-Darling GOF Test

5% A-D Critical Value       0.73d data appear Gamma Distributed at 5% Significan
K-S Test Statistic       0.2 Kolmogrov-Smirnoff GOF

5% K-S Critical Value       0.25d data appear Gamma Distributed at 5% Significan
Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only
k hat (MLE)       5.05 k star (bias corrected MLE)       3.73

     0.041 95% KM Chebyshev UCL      0.046

SD      0.013    95% KM (BCA) UCL      0.037
95% KM (t) UCL      0.037 95% KM (Percentile Bootstrap) UCL

97.5% KM Chebyshev UCL      0.053 99% KM Chebyshev UCL      0.066

   95% KM (z) UCL      0.036    95% KM Bootstrap t UCL      0.038
90% KM Chebyshev UCL

Normal GOF Test on Detects Only
Shapiro Wilk Test Statistic       0.91 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.85etected Data appear Normal at 5% Significance Le
Lilliefors Test Statistic       0.24 Lilliefors GOF Test

5% Lilliefors Critical Value       0.26etected Data appear Normal at 5% Significance Le

     0.036

Detected Data appear Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs
Mean      0.031 Standard Error of Mean     0.003

      0.75 Kurtosis Detects     -0.475

Variance Detects 2.9389E Percent Non-Detects      47.62
Mean Detects      0.036 SD Detects

Mean of Logged Detects     -3.424 SD of Logged Detects       0.47

Median Detects      0.029 CV Detects       0.47
Skewness Detects

Number of Detects      11 Number of Non-Detects      10
Number of Distinct Detects      11 Number of Distinct Non-Detects      10

     0.017

Minimum Detect      0.014 Minimum Non-Detect      0.035
Maximum Detect      0.068 Maximum Non-Detect       0.15

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
mmendations are based upon the results of the simulation studies summarized in Singh, Singh, and 

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.
For additional insight the user may want to consult a statistician.

Suggested UCL to Use
95% Adjusted Gamma UCL      18.3

Fluoranthene

General Statistics
Total Number of Observations      21 Number of Distinct Observations      21

   95% CLT UCL      16.58    95% Jackknife UCL      16.8
   95% Standard Bootstrap UCL      16.51    95% Bootstrap-t UCL      18.91

   95% Hall's Bootstrap UCL      17.57    95% Percentile Bootstrap UCL      16.51
   95% BCA Bootstrap UCL      18.04

   90% Chebyshev(Mean, Sd) UCL      20.19    95% Chebyshev(Mean, Sd) UCL      23.81
 97.5% Chebyshev(Mean, Sd) UCL      28.83    99% Chebyshev(Mean, Sd) UCL      38.68

     42.11

Assuming Lognormal Distribution
   95% H-UCL      22.44    90% Chebyshev (MVUE) UCL      21.34

Nonparametric Distribution Free UCL Statistics
Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

   95% Chebyshev (MVUE) UCL      25.4  97.5% Chebyshev (MVUE) UCL      31.03
   99% Chebyshev (MVUE) UCL

Maximum of Logged Data       3.82 SD of logged Data       0.98

Lognormal Statistics
Minimum of Logged Data       0.23 Mean of logged Data       2.06
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Approximate Chi Square Value (0.05)    303.7
Adjusted Level of Significance      0.038 Adjusted Chi Square Value    300.7

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics
k hat (MLE)       9.56 k star (bias corrected MLE)       8.23

Theta hat (MLE)       0.21 Theta star (bias corrected MLE)       0.24
nu hat (MLE)    401.9 nu star (bias corrected)    345.8

MLE Mean (bias corrected)       2.03 MLE Sd (bias corrected)       0.71

Assuming Normal Distribution
   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL       2.30

Gamma GOF Test
A-D Test Statistic       0.24 Anderson-Darling Gamma GOF Test

5% A-D Critical Value       0.74d data appear Gamma Distributed at 5% Significan
K-S Test Statistic       0.11 Kolmogrov-Smirnoff Gamma GOF Test

5% K-S Critical Value       0.18d data appear Gamma Distributed at 5% Significan

5% Shapiro Wilk Critical Value       0.90 Data appear Normal at 5% Significance Level
Lilliefors Test Statistic       0.12 Lilliefors GOF Test

   95% Adjusted-CLT UCL (Chen-1995)       2.32

5% Lilliefors Critical Value       0.19 Data appear Normal at 5% Significance Level
Data appear Normal at 5% Significance Level

   95% Modified-t UCL (Johnson-1978)       2.30

      0.34 Skewness       0.96

Minimum       1.05 Mean       2.03
Maximum       3.89 Median

Normal GOF Test
Shapiro Wilk Test Statistic       0.93 Shapiro Wilk GOF Test

SD       0.70 Std. Error of Mean       0.15
Coefficient of Variation

Fluoride

General Statistics

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
Recommendations are based upon data size, data distribution, and skewness.

mmendations are based upon the results of the simulation studies summarized in Singh, Maichle, and 
ations results will not cover all Real World data sets; for additional insight the user may want to cons

      1.85

Total Number of Observations      21 Number of Distinct Observations      21
Number of Missing Observations       0

Mean in Original Scale      0.030 Mean in Log Scale     -3.608
SD in Original Scale      0.018 SD in Log Scale       0.49

   95% t UCL (Assumes normality)      0.037    95% H-Stat UCL      0.038

Suggested UCL to Use
95% KM (t) UCL      0.037 95% KM (Percentile Bootstrap) UCL      0.036

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics
Detected Data appear Normal Distributed at 5% Significance Level

CLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distribute
KM Mean (logged)     -3.559    95% H-UCL (KM -Log)      0.036

KM SD (logged)       0.40    95% Critical H Value (KM-Log)       1.91
KM Standard Error of Mean (logged)       0.11

DL/2 Statistics
DL/2 Normal DL/2 Log-Transformed

SD in Original Scale      0.013 SD in Log Scale       0.36
% t UCL (assumes normality of ROS data)      0.036    95% Percentile Bootstrap UCL      0.035

   95% BCA Bootstrap UCL      0.036    95% Bootstrap t UCL      0.038
   95% H-UCL (Log ROS)      0.035

Lognormal GOF Test on Detected Observations Only
Shapiro Wilk Test Statistic       0.96 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.85ected Data appear Lognormal at 5% Significance L
Lilliefors Test Statistic       0.17 Lilliefors GOF Test

5% Lilliefors Critical Value       0.26ected Data appear Lognormal at 5% Significance L
Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects
Mean in Original Scale      0.031 Mean in Log Scale     -3.544

   234.4 Adjusted Chi Square Value (271.54, β)    231.7

nu hat (MLE)    315.2 nu star (bias corrected)    271.5
MLE Mean (bias corrected)      0.031 MLE Sd (bias corrected)

mma Approximate UCL (use when n>=50)      0.036% Gamma Adjusted UCL (use when n<50)      0.036

Adjusted Level of Significance (β)      0.038
pproximate Chi Square Value (271.54, α)

     0.012

k hat (MLE)       7.50 k star (bias corrected MLE)       6.46
Theta hat (MLE)     0.004 Theta star (bias corrected MLE)     0.004
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Lilliefors Lognormal GOF Test

Lognormal GOF Test
Shapiro Wilk Test Statistic       0.92 Shapiro Wilk Lognormal GOF Test

5% Shapiro Wilk Critical Value       0.90Data appear Lognormal at 5% Significance Level
Lilliefors Test Statistic       0.20

nu hat (MLE)   1230 nu star (bias corrected)   1055
MLE Mean (bias corrected)   9791 MLE Sd (bias corrected)   1953

Approximate Chi Square Value (0.05)    981

Assuming Gamma Distribution
oximate Gamma UCL (use when n>=50))  10534% Adjusted Gamma UCL (use when n<50)  10594

Adjusted Level of Significance      0.038 Adjusted Chi Square Value    975.5

K-S Test Statistic       0.19 Kolmogrov-Smirnoff Gamma GOF Test
5% K-S Critical Value       0.18ata Not Gamma Distributed at 5% Significance Lev

Detected data follow Appr. Gamma Distribution at 5% Significance Level

Gamma Statistics
k hat (MLE)      29.28 k star (bias corrected MLE)      25.13

Theta hat (MLE)    334.4 Theta star (bias corrected MLE)    389.6

   95% Modified-t UCL (Johnson-1978)  10483

Assuming Normal Distribution
   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL  10482

Gamma GOF Test
A-D Test Statistic       0.71 Anderson-Darling Gamma GOF Test

5% A-D Critical Value       0.74d data appear Gamma Distributed at 5% Significan

Normal GOF Test
Shapiro Wilk Test Statistic       0.93 Shapiro Wilk GOF Test

SD   1835 Std. Error of Mean    400.4
Coefficient of Variation

5% Shapiro Wilk Critical Value       0.90 Data appear Normal at 5% Significance Level
Lilliefors Test Statistic       0.16 Lilliefors GOF Test

   95% Adjusted-CLT UCL (Chen-1995)  10458

5% Lilliefors Critical Value       0.19 Data appear Normal at 5% Significance Level
Data appear Normal at 5% Significance Level

  9940

Total Number of Observations      21 Number of Distinct Observations      21
Number of Missing Observations       0

      0.18 Skewness      0.081

Minimum   6880 Mean   9791
Maximum  13100 Median

 97.5% Chebyshev(Mean, Sd) UCL       2.99    99% Chebyshev(Mean, Sd) UCL       3.56

Suggested UCL to Use
95% Student's-t UCL       2.30

Iron

General Statistics

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
mmendations are based upon the results of the simulation studies summarized in Singh, Singh, and 

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.
For additional insight the user may want to consult a statistician.

   95% CLT UCL       2.29    95% Jackknife UCL       2.30
   95% Standard Bootstrap UCL       2.28    95% Bootstrap-t UCL       2.35

   95% Hall's Bootstrap UCL       2.34    95% Percentile Bootstrap UCL       2.29
   95% BCA Bootstrap UCL       2.30

   90% Chebyshev(Mean, Sd) UCL       2.49    95% Chebyshev(Mean, Sd) UCL       2.70

      3.52

Assuming Lognormal Distribution
   95% H-UCL       2.34    90% Chebyshev (MVUE) UCL       2.48

Nonparametric Distribution Free UCL Statistics
Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

   95% Chebyshev (MVUE) UCL       2.68  97.5% Chebyshev (MVUE) UCL       2.97
   99% Chebyshev (MVUE) UCL

5% Lilliefors Critical Value       0.19Data appear Lognormal at 5% Significance Level
Data appear Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.90Data appear Lognormal at 5% Significance Level
Lilliefors Test Statistic       0.10

Maximum of Logged Data       1.35 SD of logged Data       0.33

Lognormal Statistics
Minimum of Logged Data      0.048 Mean of logged Data       0.65

Assuming Gamma Distribution
oximate Gamma UCL (use when n>=50))       2.32% Adjusted Gamma UCL (use when n<50)       2.34

Lilliefors Lognormal GOF Test

Lognormal GOF Test
Shapiro Wilk Test Statistic       0.98 Shapiro Wilk Lognormal GOF Test
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5% Lilliefors Critical Value       0.19Data appear Lognormal at 5% Significance Level
Data appear Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.90Data appear Lognormal at 5% Significance Level
Lilliefors Test Statistic       0.13

Maximum of Logged Data       4.82 SD of logged Data       0.88

Lognormal Statistics
Minimum of Logged Data       1.31 Mean of logged Data       2.92

Approximate Chi Square Value (0.05)      39.82

Assuming Gamma Distribution
roximate Gamma UCL (use when n>=50)      37.59% Adjusted Gamma UCL (use when n<50)      38.61

Adjusted Level of Significance      0.038 Adjusted Chi Square Value      38.77

Lilliefors Lognormal GOF Test

Lognormal GOF Test
Shapiro Wilk Test Statistic       0.97 Shapiro Wilk Lognormal GOF Test

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics
k hat (MLE)       1.51 k star (bias corrected MLE)       1.33

Theta hat (MLE)      17.59 Theta star (bias corrected MLE)      20.03
nu hat (MLE)      63.81 nu star (bias corrected)      56.03

MLE Mean (bias corrected)      26.72 MLE Sd (bias corrected)      23.14

Assuming Normal Distribution
   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL      36.81

Gamma GOF Test
A-D Test Statistic       0.39 Anderson-Darling Gamma GOF Test

5% A-D Critical Value       0.75d data appear Gamma Distributed at 5% Significan
K-S Test Statistic       0.12 Kolmogrov-Smirnoff Gamma GOF Test

5% K-S Critical Value       0.19d data appear Gamma Distributed at 5% Significan

5% Shapiro Wilk Critical Value       0.90 Data Not Normal at 5% Significance Level
Lilliefors Test Statistic       0.21 Lilliefors GOF Test

   95% Adjusted-CLT UCL (Chen-1995)      39.99

5% Lilliefors Critical Value       0.19 Data Not Normal at 5% Significance Level
Data Not Normal at 5% Significance Level

   95% Modified-t UCL (Johnson-1978)      37.38

      1.00 Skewness       2.67

Minimum       3.74 Mean      26.72
Maximum    125 Median

Normal GOF Test
Shapiro Wilk Test Statistic       0.71 Shapiro Wilk GOF Test

SD      26.8 Std. Error of Mean       5.84
Coefficient of Variation

Lead

General Statistics

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
mmendations are based upon the results of the simulation studies summarized in Singh, Singh, and 

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.
For additional insight the user may want to consult a statistician.

     18.3

Total Number of Observations      21 Number of Distinct Observations      21
Number of Missing Observations       0

   95% BCA Bootstrap UCL  10463
   90% Chebyshev(Mean, Sd) UCL  10993    95% Chebyshev(Mean, Sd) UCL  11537

 97.5% Chebyshev(Mean, Sd) UCL  12292    99% Chebyshev(Mean, Sd) UCL  13776

Suggested UCL to Use
95% Student's-t UCL  10482

Nonparametric Distribution Free UCLs

   95% Chebyshev (MVUE) UCL  11588  97.5% Chebyshev (MVUE) UCL  12365
   99% Chebyshev (MVUE) UCL

   95% CLT UCL  10450    95% Jackknife UCL  10482
   95% Standard Bootstrap UCL  10407    95% Bootstrap-t UCL  10524

   95% Hall's Bootstrap UCL  10501    95% Percentile Bootstrap UCL  10460

Lognormal Statistics
Minimum of Logged Data       8.83 Mean of logged Data       9.17

 13890

Assuming Lognormal Distribution
   95% H-UCL  10573    90% Chebyshev (MVUE) UCL  11029

Nonparametric Distribution Free UCL Statistics
Data appear to follow a Discernible Distribution at 5% Significance Level

5% Lilliefors Critical Value       0.19 Data Not Lognormal at 5% Significance Level
Data appear Approximate Lognormal at 5% Significance Level

Maximum of Logged Data       9.48 SD of logged Data       0.19
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   95% Chebyshev (MVUE) UCL    480.3  97.5% Chebyshev (MVUE) UCL    551.9
   99% Chebyshev (MVUE) UCL

Lognormal Statistics
Minimum of Logged Data       4.82 Mean of logged Data       5.62

   692.4

Assuming Lognormal Distribution
   95% H-UCL    402.9    90% Chebyshev (MVUE) UCL    428.8

Nonparametric Distribution Free UCL Statistics
Data appear to follow a Discernible Distribution at 5% Significance Level

Lilliefors Lognormal GOF Test

Lognormal GOF Test
Shapiro Wilk Test Statistic       0.89 Shapiro Wilk Lognormal GOF Test

5% Lilliefors Critical Value       0.19Data appear Lognormal at 5% Significance Level
Data appear Approximate Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.90 Data Not Lognormal at 5% Significance Level
Lilliefors Test Statistic       0.15

Maximum of Logged Data       7.25 SD of logged Data       0.53

nu hat (MLE)    130.4 nu star (bias corrected)    113.1
MLE Mean (bias corrected)    326.8 MLE Sd (bias corrected)    199.1

Approximate Chi Square Value (0.05)      89.54

Assuming Gamma Distribution
oximate Gamma UCL (use when n>=50))    412.7% Adjusted Gamma UCL (use when n<50)    420.3

Adjusted Level of Significance      0.038 Adjusted Chi Square Value      87.93

K-S Test Statistic       0.20 Kolmogrov-Smirnoff Gamma GOF Test
5% K-S Critical Value       0.19ata Not Gamma Distributed at 5% Significance Lev

Data Not Gamma Distributed at 5% Significance Level

Gamma Statistics
k hat (MLE)       3.10 k star (bias corrected MLE)       2.69

Theta hat (MLE)    105.3 Theta star (bias corrected MLE)    121.4

   95% Modified-t UCL (Johnson-1978)    436

Assuming Normal Distribution
   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL    428.3

Gamma GOF Test
A-D Test Statistic       1.10 Anderson-Darling Gamma GOF Test

5% A-D Critical Value       0.74ata Not Gamma Distributed at 5% Significance Lev

Normal GOF Test
Shapiro Wilk Test Statistic       0.56 Shapiro Wilk GOF Test

SD    269.8 Std. Error of Mean      58.88
Coefficient of Variation

5% Shapiro Wilk Critical Value       0.90 Data Not Normal at 5% Significance Level
Lilliefors Test Statistic       0.30 Lilliefors GOF Test

   95% Adjusted-CLT UCL (Chen-1995)    473.1

5% Lilliefors Critical Value       0.19 Data Not Normal at 5% Significance Level
Data Not Normal at 5% Significance Level

   272

Total Number of Observations      21 Number of Distinct Observations      20
Number of Missing Observations       0

      0.82 Skewness       3.60

Minimum    124 Mean    326.8
Maximum   1420 Median

 97.5% Chebyshev(Mean, Sd) UCL      63.25    99% Chebyshev(Mean, Sd) UCL      84.91

Suggested UCL to Use
95% Adjusted Gamma UCL      38.61

Manganese

General Statistics

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
mmendations are based upon the results of the simulation studies summarized in Singh, Singh, and 

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.
For additional insight the user may want to consult a statistician.

   95% CLT UCL      36.34    95% Jackknife UCL      36.81
   95% Standard Bootstrap UCL      36.05    95% Bootstrap-t UCL      44.49

   95% Hall's Bootstrap UCL      78.15    95% Percentile Bootstrap UCL      36.83
   95% BCA Bootstrap UCL      41.19

   90% Chebyshev(Mean, Sd) UCL      44.27    95% Chebyshev(Mean, Sd) UCL      52.21

     83.13

Assuming Lognormal Distribution
   95% H-UCL      44.07    90% Chebyshev (MVUE) UCL      43.74

Nonparametric Distribution Free UCL Statistics
Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

   95% Chebyshev (MVUE) UCL      51.44  97.5% Chebyshev (MVUE) UCL      62.13
   99% Chebyshev (MVUE) UCL
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mma Approximate UCL (use when n>=50)       0.16% Gamma Adjusted UCL (use when n<50)       0.17

Adjusted Level of Significance (β)      0.038
Approximate Chi Square Value (26.08, α)

Lognormal GOF Test on Detected Observations Only
Shapiro Wilk Test Statistic       0.96 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.90ected Data appear Lognormal at 5% Significance L

SD       0.20 CV       2.08

      0.12

k hat (MLE)       0.68 k star (bias corrected MLE)       0.62
Theta hat (MLE)       0.14 Theta star (bias corrected MLE)       0.15

     15.44 Adjusted Chi Square Value (26.08, β)      14.82

nu hat (MLE)      28.87 nu star (bias corrected)      26.08
MLE Mean (bias corrected)      0.098 MLE Sd (bias corrected)

 Approximate KM-UCL (use when n>=50)       0.24mma Adjusted KM-UCL (use when n<50)       0.26

ma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM e
Minimum     0.005 Mean      0.098

Gamma ROS Statistics using Imputed  Non-Detects
GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1
For such situations, GROS method tends to yield inflated values of UCLs and BTVs

Maximum       0.95 Median      0.036

nu hat (MLE)      27.72 nu star (bias corrected)      24.67

Gamma Kaplan-Meier (KM) Statistics
k hat (KM)       0.24 nu hat (KM)      10.06

MLE Mean (bias corrected)       0.10 MLE Sd (bias corrected)       0.13

Approximate Chi Square Value (10.06, α)       3.98 Adjusted Chi Square Value (10.06, β)       3.69

K-S Test Statistic       0.22 Kolmogrov-Smirnoff GOF
5% K-S Critical Value       0.20ed Data Not Gamma Distributed at 5% Significanc

Detected Data Not Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only
k hat (MLE)       0.72 k star (bias corrected MLE)       0.64

Theta hat (MLE)       0.14 Theta star (bias corrected MLE)       0.16

97.5% KM Chebyshev UCL       0.37 99% KM Chebyshev UCL       0.54

   95% KM (z) UCL       0.17    95% KM Bootstrap t UCL       0.45
90% KM Chebyshev UCL

Gamma GOF Tests on Detected Observations Only
A-D Test Statistic       1.21 Anderson-Darling GOF Test

5% A-D Critical Value       0.78ed Data Not Gamma Distributed at 5% Significanc

Lilliefors Test Statistic       0.36 Lilliefors GOF Test
5% Lilliefors Critical Value       0.20Detected Data Not Normal at 5% Significance Leve

      0.18

Detected Data Not Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs
Mean      0.097 Standard Error of Mean      0.044

      0.23 95% KM Chebyshev UCL       0.29

SD       0.2    95% KM (BCA) UCL       0.18
   95% KM (t) UCL       0.17    95% KM (Percentile Bootstrap) UCL

Mean of Logged Detects     -3.054 SD of Logged Detects       1.19

Median Detects      0.040 CV Detects       1.98
Skewness Detects

Normal GOF Test on Detects Only
Shapiro Wilk Test Statistic       0.45 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.90Detected Data Not Normal at 5% Significance Leve

Number of Distinct Detects      19 Number of Distinct Non-Detects       2

      0.21

Minimum Detect     0.005 Minimum Non-Detect      0.011
Maximum Detect       0.95 Maximum Non-Detect      0.012

      3.85 Kurtosis Detects      15.67

Variance Detects      0.045 Percent Non-Detects       9.52
Mean Detects       0.10 SD Detects

For additional insight the user may want to consult a statistician.

Suggested UCL to Use
95% Chebyshev (Mean, Sd) UCL    583.4

Mercury

General Statistics
Total Number of Observations      21 Number of Distinct Observations      21

Number of Detects      19 Number of Non-Detects       2

   95% BCA Bootstrap UCL    492.8
   90% Chebyshev(Mean, Sd) UCL    503.4    95% Chebyshev(Mean, Sd) UCL    583.4

 97.5% Chebyshev(Mean, Sd) UCL    694.5    99% Chebyshev(Mean, Sd) UCL    912.6

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
mmendations are based upon the results of the simulation studies summarized in Singh, Singh, and 

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

Nonparametric Distribution Free UCLs
   95% CLT UCL    423.6    95% Jackknife UCL    428.3

   95% Standard Bootstrap UCL    420.4    95% Bootstrap-t UCL    566
   95% Hall's Bootstrap UCL    831.9    95% Percentile Bootstrap UCL    428.9



1578
1579
1580
1581
1582
1583
1584
1585
1586
1587
1588
1589
1590
1591
1592
1593
1594
1595
1596
1597
1598
1599
1600
1601
1602
1603
1604
1605
1606
1607
1608
1609
1610
1611
1612
1613
1614
1615
1616
1617
1618
1619
1620
1621
1622
1623
1624
1625
1626
1627
1628
1629
1630
1631
1632
1633
1634
1635
1636
1637
1638
1639
1640
1641
1642
1643
1644
1645
1646
1647
1648
1649
1650
1651
1652
1653
1654
1655
1656
1657
1658
1659
1660

A B C D E F G H I J K L

Lognormal Statistics

Lilliefors Lognormal GOF Test

Lognormal GOF Test
Shapiro Wilk Test Statistic       0.91 Shapiro Wilk Lognormal GOF Test

5% Lilliefors Critical Value       0.19Data appear Lognormal at 5% Significance Level
Data appear Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.90Data appear Lognormal at 5% Significance Level
Lilliefors Test Statistic       0.19

nu hat (MLE)    203.6 nu star (bias corrected)    175.9
MLE Mean (bias corrected)       4.33 MLE Sd (bias corrected)       2.12

Approximate Chi Square Value (0.05)    146.2

Assuming Gamma Distribution
oximate Gamma UCL (use when n>=50))       5.21% Adjusted Gamma UCL (use when n<50)       5.29

Adjusted Level of Significance      0.038 Adjusted Chi Square Value    144.1

K-S Test Statistic       0.16 Kolmogrov-Smirnoff Gamma GOF Test
5% K-S Critical Value       0.19d data appear Gamma Distributed at 5% Significan

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics
k hat (MLE)       4.84 k star (bias corrected MLE)       4.18

Theta hat (MLE)       0.89 Theta star (bias corrected MLE)       1.03

   95% Modified-t UCL (Johnson-1978)       5.16

Assuming Normal Distribution
   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL       5.13

Gamma GOF Test
A-D Test Statistic       0.63 Anderson-Darling Gamma GOF Test

5% A-D Critical Value       0.74d data appear Gamma Distributed at 5% Significan

Normal GOF Test
Shapiro Wilk Test Statistic       0.84 Shapiro Wilk GOF Test

SD       2.11 Std. Error of Mean       0.46
Coefficient of Variation

5% Shapiro Wilk Critical Value       0.90 Data Not Normal at 5% Significance Level
Lilliefors Test Statistic       0.18 Lilliefors GOF Test

   95% Adjusted-CLT UCL (Chen-1995)       5.28

5% Lilliefors Critical Value       0.19 Data appear Normal at 5% Significance Level
Data appear Approximate Normal at 5% Significance Level

General Statistics

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
Recommendations are based upon data size, data distribution, and skewness.

mmendations are based upon the results of the simulation studies summarized in Singh, Maichle, and 
ations results will not cover all Real World data sets; for additional insight the user may want to cons

      4.08

Total Number of Observations      21 Number of Distinct Observations      21
Number of Missing Observations       0

      0.48 Skewness       1.79

Minimum       1.21 Mean       4.33
Maximum      11.4 Median

   95% t UCL (Assumes normality)       0.17    95% H-Stat UCL       0.21

Suggested UCL to Use
97.5% KM (Chebyshev) UCL       0.37

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics
Detected Data appear Lognormal Distributed at 5% Significance Level

Nickel

KM SD (logged)       1.25    95% Critical H Value (KM-Log)       2.92
KM Standard Error of Mean (logged)       0.28

DL/2 Statistics
DL/2 Normal DL/2 Log-Transformed
Mean in Original Scale      0.097 Mean in Log Scale     -3.25

SD in Original Scale       0.20 SD in Log Scale       1.29

% t UCL (assumes normality of ROS data)       0.17    95% Percentile Bootstrap UCL       0.17
   95% BCA Bootstrap UCL       0.23    95% Bootstrap t UCL       0.41

   95% H-UCL (Log ROS)       0.20

CLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distribute
KM Mean (logged)     -3.245    95% H-UCL (KM -Log)       0.19

Lilliefors Test Statistic       0.12 Lilliefors GOF Test
5% Lilliefors Critical Value       0.20ected Data appear Lognormal at 5% Significance L

Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects
Mean in Original Scale      0.097 Mean in Log Scale     -3.245

SD in Original Scale       0.20 SD in Log Scale       1.28
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SD       2.16 CV       1.44
k hat (MLE)       0.31 k star (bias corrected MLE)       0.30

 Approximate KM-UCL (use when n>=50)       2.85mma Adjusted KM-UCL (use when n<50)       2.93

ma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM e
Minimum      0.01 Mean       1.49

Gamma ROS Statistics using Imputed  Non-Detects
GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1
For such situations, GROS method tends to yield inflated values of UCLs and BTVs

Maximum       8.85 Median       1.37

nu hat (MLE)      61.8 nu star (bias corrected)      46.28

Gamma Kaplan-Meier (KM) Statistics
k hat (KM)       1.19 nu hat (KM)      50.26

MLE Mean (bias corrected)       2.85 MLE Sd (bias corrected)       1.96

Approximate Chi Square Value (50.26, α)      34.99 Adjusted Chi Square Value (50.26, β)      34.01

K-S Test Statistic       0.30 Kolmogrov-Smirnoff GOF
5% K-S Critical Value       0.25ed Data Not Gamma Distributed at 5% Significanc

Detected Data Not Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only
k hat (MLE)       2.80 k star (bias corrected MLE)       2.10

Theta hat (MLE)       1.01 Theta star (bias corrected MLE)       1.35

97.5% KM Chebyshev UCL       4.57 99% KM Chebyshev UCL       6.11

   95% KM (z) UCL       2.66    95% KM Bootstrap t UCL       3.98
90% KM Chebyshev UCL

Gamma GOF Tests on Detected Observations Only
A-D Test Statistic       1.08 Anderson-Darling GOF Test

5% A-D Critical Value       0.73ed Data Not Gamma Distributed at 5% Significanc

Lilliefors Test Statistic       0.36 Lilliefors GOF Test
5% Lilliefors Critical Value       0.26Detected Data Not Normal at 5% Significance Leve

      2.68

Detected Data Not Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs
Mean       1.98 Standard Error of Mean       0.41

      3.22 95% KM Chebyshev UCL       3.79

SD       1.81    95% KM (BCA) UCL       2.74
95% KM (t) UCL       2.69 95% KM (Percentile Bootstrap) UCL

Mean of Logged Detects       0.85 SD of Logged Detects       0.58

Median Detects       2.03 CV Detects       0.79
Skewness Detects

Normal GOF Test on Detects Only
Shapiro Wilk Test Statistic       0.66 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.85Detected Data Not Normal at 5% Significance Leve

Number of Distinct Detects      11 Number of Distinct Non-Detects       9

      2.27

Minimum Detect       1.37 Minimum Non-Detect       1.03
Maximum Detect       8.85 Maximum Non-Detect       1.32

      2.27 Kurtosis Detects       5.09

Variance Detects       5.16 Percent Non-Detects      47.62
Mean Detects       2.85 SD Detects

For additional insight the user may want to consult a statistician.

Suggested UCL to Use
95% Student's-t UCL       5.13

Nitrate

General Statistics
Total Number of Observations      21 Number of Distinct Observations      20

Number of Detects      11 Number of Non-Detects      10

   95% BCA Bootstrap UCL       5.24
   90% Chebyshev(Mean, Sd) UCL       5.71    95% Chebyshev(Mean, Sd) UCL       6.34

 97.5% Chebyshev(Mean, Sd) UCL       7.21    99% Chebyshev(Mean, Sd) UCL       8.92

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
mmendations are based upon the results of the simulation studies summarized in Singh, Singh, and 

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

Nonparametric Distribution Free UCLs

   95% Chebyshev (MVUE) UCL       6.47  97.5% Chebyshev (MVUE) UCL       7.38
   99% Chebyshev (MVUE) UCL

   95% CLT UCL       5.09    95% Jackknife UCL       5.13
   95% Standard Bootstrap UCL       5.07    95% Bootstrap-t UCL       5.42

   95% Hall's Bootstrap UCL       7.04    95% Percentile Bootstrap UCL       5.09

Minimum of Logged Data       0.19 Mean of logged Data       1.36

      9.18

Assuming Lognormal Distribution
   95% H-UCL       5.46    90% Chebyshev (MVUE) UCL       5.81

Nonparametric Distribution Free UCL Statistics
Data appear to follow a Discernible Distribution at 5% Significance Level

Maximum of Logged Data       2.43 SD of logged Data       0.49
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Theta hat (MLE)     0.002 Theta star (bias corrected MLE)     0.003

Gamma GOF Tests on Detected Observations Only
A-D Test Statistic       0.82 Anderson-Darling GOF Test

5% A-D Critical Value       0.72ed Data Not Gamma Distributed at 5% Significanc
K-S Test Statistic       0.31 Kolmogrov-Smirnoff GOF

5% K-S Critical Value       0.27ed Data Not Gamma Distributed at 5% Significanc
Detected Data Not Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only
k hat (MLE)       9.76 k star (bias corrected MLE)       6.58

     0.025 95% KM Chebyshev UCL      0.028

SD     0.006    95% KM (BCA) UCL      0.023
95% KM (t) UCL      0.023 95% KM (Percentile Bootstrap) UCL

97.5% KM Chebyshev UCL      0.031 99% KM Chebyshev UCL      0.037

   95% KM (z) UCL      0.023    95% KM Bootstrap t UCL      0.024
90% KM Chebyshev UCL

Normal GOF Test on Detects Only
Shapiro Wilk Test Statistic       0.70 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.82Detected Data Not Normal at 5% Significance Leve
Lilliefors Test Statistic       0.35 Lilliefors GOF Test

5% Lilliefors Critical Value       0.29Detected Data Not Normal at 5% Significance Leve

     0.023

Detected Data Not Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs
Mean      0.020 Standard Error of Mean     0.001

      2.32 Kurtosis Detects       6.32

Variance Detects 7.5940E Percent Non-Detects      57.14
Mean Detects      0.022 SD Detects

Mean of Logged Detects     -3.862 SD of Logged Detects       0.32

Median Detects      0.020 CV Detects       0.39
Skewness Detects

Phenanthrene

General Statistics
Total Number of Observations      21 Number of Distinct Observations      21

Number of Detects       9 Number of Non-Detects      12
Number of Distinct Detects       9 Number of Distinct Non-Detects      12

    0.008

Minimum Detect      0.014 Minimum Non-Detect      0.035
Maximum Detect      0.044 Maximum Non-Detect       0.15

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics
Detected Data appear Approximate Lognormal Distributed at 5% Significance Level

SD in Original Scale       1.98 SD in Log Scale       0.83
   95% t UCL (Assumes normality)

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
Recommendations are based upon data size, data distribution, and skewness.

mmendations are based upon the results of the simulation studies summarized in Singh, Maichle, and 
ations results will not cover all Real World data sets; for additional insight the user may want to cons

Suggested UCL to Use
95% KM (t) UCL       2.69 95% KM (% Bootstrap) UCL       2.68

      0.18

KM SD (logged)       0.57    95% Critical H Value (KM-Log)       2.06
KM Standard Error of Mean (logged)       0.13

      2.51    95% H-Stat UCL       2.63

DL/2 Statistics
DL/2 Normal DL/2 Log-Transformed
Mean in Original Scale       1.76 Mean in Log Scale

% t UCL (assumes normality of ROS data)       2.49    95% Percentile Bootstrap UCL       2.52
   95% BCA Bootstrap UCL       2.87    95% Bootstrap t UCL       3.33

   95% H-UCL (Log ROS)       2.72

CLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distribute
KM Mean (logged)       0.46    95% H-UCL (KM -Log)       2.44

Lilliefors Test Statistic       0.25 Lilliefors GOF Test
5% Lilliefors Critical Value       0.26ected Data appear Lognormal at 5% Significance L

Detected Data appear Approximate Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects
Mean in Original Scale       1.74 Mean in Log Scale       0.13

SD in Original Scale       2.00 SD in Log Scale       0.88

mma Approximate UCL (use when n>=50)       3.33% Gamma Adjusted UCL (use when n<50)       3.55

Adjusted Level of Significance (β)      0.038
Approximate Chi Square Value (12.79, α)

Lognormal GOF Test on Detected Observations Only
Shapiro Wilk Test Statistic       0.82 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.85etected Data Not Lognormal at 5% Significance Le

      2.71

Theta hat (MLE)       4.70 Theta star (bias corrected MLE)       4.91

      5.74 Adjusted Chi Square Value (12.79, β)       5.38

nu hat (MLE)      13.36 nu star (bias corrected)      12.79
MLE Mean (bias corrected)       1.49 MLE Sd (bias corrected)
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Lilliefors GOF Test

Normal GOF Test on Detects Only
Shapiro Wilk Test Statistic       0.96 Shapiro Wilk GOF Test

5% Lilliefors Critical Value       0.31etected Data appear Normal at 5% Significance Le
Detected Data appear Normal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.81etected Data appear Normal at 5% Significance Le
Lilliefors Test Statistic       0.16

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs
Mean      0.011 Standard Error of Mean     0.004

Maximum Detect      0.054 Maximum Non-Detect      0.014
Variance Detects 1.2593E Percent Non-Detects      61.9%

Mean Detects      0.035 SD Detects      0.011
Median Detects      0.037 CV Detects       0.31

Skewness Detects       0.25 Kurtosis Detects     -0.497

Plutonium-239/240

General Statistics
Total Number of Observations      21 Number of Distinct Observations      21

Number of Detects       8 Number of Non-Detects      13
Number of Distinct Detects       8 Number of Distinct Non-Detects      13

Minimum Detect      0.020 Minimum Non-Detect   -0.003

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics
Detected Data appear Lognormal Distributed at 5% Significance Level

SD in Original Scale      0.013 SD in Log Scale       0.36
   95% t UCL (Assumes normality)

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
Recommendations are based upon data size, data distribution, and skewness.

mmendations are based upon the results of the simulation studies summarized in Singh, Maichle, and 
ations results will not cover all Real World data sets; for additional insight the user may want to cons

Suggested UCL to Use
95% KM (t) UCL      0.023 95% KM (% Bootstrap) UCL      0.023

CLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distribute
KM Mean (logged)     -3.91    95% H-UCL (KM -Log)      0.022

    -3.834

KM SD (logged)       0.24    95% Critical H Value (KM-Log)       1.79
KM Standard Error of Mean (logged)      0.073

     0.028    95% H-Stat UCL      0.026

DL/2 Statistics
DL/2 Normal DL/2 Log-Transformed
Mean in Original Scale      0.023 Mean in Log Scale

SD in Original Scale     0.005 SD in Log Scale       0.20
% t UCL (assumes normality of ROS data)      0.022    95% Percentile Bootstrap UCL      0.023

   95% BCA Bootstrap UCL      0.023    95% Bootstrap t UCL      0.025
   95% H-UCL (Log ROS)      0.022

Lognormal GOF Test on Detected Observations Only
Shapiro Wilk Test Statistic       0.83 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.82ected Data appear Lognormal at 5% Significance L
Lilliefors Test Statistic       0.28 Lilliefors GOF Test

5% Lilliefors Critical Value       0.29ected Data appear Lognormal at 5% Significance L
Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects
Mean in Original Scale      0.020 Mean in Log Scale     -3.896

   704.1 Adjusted Chi Square Value (767.43, β)    699.5

nu hat (MLE)    893.8 nu star (bias corrected)    767.4
MLE Mean (bias corrected)      0.020 MLE Sd (bias corrected)

mma Approximate UCL (use when n>=50)      0.022% Gamma Adjusted UCL (use when n<50)      0.022

Adjusted Level of Significance (β)      0.038
pproximate Chi Square Value (767.43, α)

Maximum      0.044 Median      0.019
SD     0.005 CV       0.26

    0.004

k hat (MLE)      21.28 k star (bias corrected MLE)      18.27
Theta hat (MLE) 9.8188E Theta star (bias corrected MLE)     0.001

pproximate Chi Square Value (468.34, α)    419.2 Adjusted Chi Square Value (468.34, β)    415.6
 Approximate KM-UCL (use when n>=50)      0.023mma Adjusted KM-UCL (use when n<50)      0.023

ma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM e
Minimum      0.014 Mean      0.020

Gamma ROS Statistics using Imputed  Non-Detects
GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1
For such situations, GROS method tends to yield inflated values of UCLs and BTVs

nu hat (MLE)    175.7 nu star (bias corrected)    118.5

Gamma Kaplan-Meier (KM) Statistics
k hat (KM)      11.15 nu hat (KM)    468.3

MLE Mean (bias corrected)      0.022 MLE Sd (bias corrected)     0.008
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Theta hat (MLE)     0.005 Theta star (bias corrected MLE)     0.007
nu hat (MLE)    150.4 nu star (bias corrected)    110.7

MLE Mean (bias corrected)      0.036 MLE Sd (bias corrected)      0.016

Gamma GOF Tests on Detected Observations Only
A-D Test Statistic       0.37 Anderson-Darling GOF Test

5% A-D Critical Value       0.73d data appear Gamma Distributed at 5% Significan
K-S Test Statistic       0.19 Kolmogrov-Smirnoff GOF

5% K-S Critical Value       0.25d data appear Gamma Distributed at 5% Significan
Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only
k hat (MLE)       6.83 k star (bias corrected MLE)       5.03

     0.041 95% KM Chebyshev UCL      0.045

SD      0.012    95% KM (BCA) UCL      0.036
95% KM (t) UCL      0.037 95% KM (Percentile Bootstrap) UCL

97.5% KM Chebyshev UCL      0.051 99% KM Chebyshev UCL      0.062

   95% KM (z) UCL      0.037    95% KM Bootstrap t UCL      0.037
90% KM Chebyshev UCL

Normal GOF Test on Detects Only
Shapiro Wilk Test Statistic       0.90 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.85etected Data appear Normal at 5% Significance Le
Lilliefors Test Statistic       0.23 Lilliefors GOF Test

5% Lilliefors Critical Value       0.26etected Data appear Normal at 5% Significance Le

     0.037

Detected Data appear Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs
Mean      0.031 Standard Error of Mean     0.003

      0.63 Kurtosis Detects     -0.91

Variance Detects 2.1994E Percent Non-Detects      47.62
Mean Detects      0.036 SD Detects

Mean of Logged Detects     -3.39 SD of Logged Detects       0.40

Median Detects      0.031 CV Detects       0.40
Skewness Detects

Pyrene

General Statistics
Total Number of Observations      21 Number of Distinct Observations      21

Number of Detects      11 Number of Non-Detects      10
Number of Distinct Detects      11 Number of Distinct Non-Detects      10

     0.014

Minimum Detect      0.018 Minimum Non-Detect      0.035
Maximum Detect      0.061 Maximum Non-Detect       0.15

Nonparametric Distribution Free UCL Statistics
Detected Data appear Normal Distributed at 5% Significance Level

Suggested UCL to Use

   95% t UCL (Assumes normality)      0.021
DL/2 is not a recommended method, provided for comparisons and historical reasons

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
Recommendations are based upon data size, data distribution, and skewness.

mmendations are based upon the results of the simulation studies summarized in Singh, Maichle, and 
ations results will not cover all Real World data sets; for additional insight the user may want to cons

95% KM (t) UCL      0.019 95% KM (Percentile Bootstrap) UCL      0.019

Adjusted Level of Significance (β)      0.038
Approximate Chi Square Value (12.82, α)       5.77 Adjusted Chi Square Value (12.82, β)       5.41

DL/2 Statistics
Mean in Original Scale      0.015 SD in Original Scale      0.017

 Approximate KM-UCL (use when n>=50)      0.024mma Adjusted KM-UCL (use when n<50)      0.026

Theta hat (MLE)     0.003 Theta star (bias corrected MLE)     0.005
nu hat (MLE)    174.7 nu star (bias corrected)    110.5

Gamma Kaplan-Meier (KM) Statistics
k hat (KM)       0.30 nu hat (KM)      12.82

MLE Mean (bias corrected)      0.035 MLE Sd (bias corrected)      0.013

Gamma GOF Tests on Detected Observations Only
A-D Test Statistic       0.25 Anderson-Darling GOF Test

5% A-D Critical Value       0.71d data appear Gamma Distributed at 5% Significan
K-S Test Statistic       0.19 Kolmogrov-Smirnoff GOF

5% K-S Critical Value       0.29d data appear Gamma Distributed at 5% Significan
Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only
k hat (MLE)      10.92 k star (bias corrected MLE)       6.90

     0.025 95% KM Chebyshev UCL      0.031

SD      0.020    95% KM (BCA) UCL      0.021
95% KM (t) UCL      0.019 95% KM (Percentile Bootstrap) UCL

97.5% KM Chebyshev UCL      0.040 99% KM Chebyshev UCL      0.057

   95% KM (z) UCL      0.018    95% KM Bootstrap t UCL      0.018
90% KM Chebyshev UCL

     0.019
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SD       0.17    95% KM (BCA) UCL       0.56
95% KM (t) UCL       0.55 95% KM (Percentile Bootstrap) UCL

Normal GOF Test on Detects Only
Shapiro Wilk Test Statistic       0.94 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.87etected Data appear Normal at 5% Significance Le
Lilliefors Test Statistic       0.17 Lilliefors GOF Test

5% Lilliefors Critical Value       0.23etected Data appear Normal at 5% Significance Le

      0.55

Detected Data appear Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs
Mean       0.48 Standard Error of Mean      0.045

     0.096 Kurtosis Detects     -1.214

Variance Detects      0.037 Percent Non-Detects      33.33
Mean Detects       0.51 SD Detects

Mean of Logged Detects     -0.736 SD of Logged Detects       0.41

Median Detects       0.54 CV Detects       0.37
Skewness Detects

Silver

General Statistics
Total Number of Observations      21 Number of Distinct Observations      21

Number of Detects      14 Number of Non-Detects       7
Number of Distinct Detects      14 Number of Distinct Non-Detects       7

      0.19

Minimum Detect       0.20 Minimum Non-Detect       0.55
Maximum Detect       0.82 Maximum Non-Detect       3.28

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics
Detected Data appear Normal Distributed at 5% Significance Level

SD in Original Scale      0.017 SD in Log Scale       0.46
   95% t UCL (Assumes normality)

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
Recommendations are based upon data size, data distribution, and skewness.

mmendations are based upon the results of the simulation studies summarized in Singh, Maichle, and 
ations results will not cover all Real World data sets; for additional insight the user may want to cons

Suggested UCL to Use
95% KM (t) UCL      0.037 95% KM (Percentile Bootstrap) UCL      0.037

CLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distribute
KM Mean (logged)     -3.507    95% H-UCL (KM -Log)      0.036

    -3.59

KM SD (logged)       0.34    95% Critical H Value (KM-Log)       1.86
KM Standard Error of Mean (logged)      0.094

     0.037    95% H-Stat UCL      0.037

DL/2 Statistics
DL/2 Normal DL/2 Log-Transformed
Mean in Original Scale      0.031 Mean in Log Scale

SD in Original Scale      0.011 SD in Log Scale       0.30
% t UCL (assumes normality of ROS data)      0.036    95% Percentile Bootstrap UCL      0.036

   95% BCA Bootstrap UCL      0.036    95% Bootstrap t UCL      0.038
   95% H-UCL (Log ROS)      0.036

Lognormal GOF Test on Detected Observations Only
Shapiro Wilk Test Statistic       0.93 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.85ected Data appear Lognormal at 5% Significance L
Lilliefors Test Statistic       0.16 Lilliefors GOF Test

5% Lilliefors Critical Value       0.26ected Data appear Lognormal at 5% Significance L
Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects
Mean in Original Scale      0.032 Mean in Log Scale     -3.492

   330.3 Adjusted Chi Square Value (374.12, β)    327.1

nu hat (MLE)    434.9 nu star (bias corrected)    374.1
MLE Mean (bias corrected)      0.032 MLE Sd (bias corrected)

mma Approximate UCL (use when n>=50)      0.036% Gamma Adjusted UCL (use when n<50)      0.036

Adjusted Level of Significance (β)      0.038
pproximate Chi Square Value (374.12, α)

Maximum      0.061 Median      0.027
SD      0.011 CV       0.35

     0.010

k hat (MLE)      10.36 k star (bias corrected MLE)       8.90
Theta hat (MLE)     0.003 Theta star (bias corrected MLE)     0.003

pproximate Chi Square Value (294.70, α)    255.9 Adjusted Chi Square Value (294.70, β)    253.2
 Approximate KM-UCL (use when n>=50)      0.036mma Adjusted KM-UCL (use when n<50)      0.037

ma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM e
Minimum      0.018 Mean      0.032

Gamma ROS Statistics using Imputed  Non-Detects
GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1
For such situations, GROS method tends to yield inflated values of UCLs and BTVs

Gamma Kaplan-Meier (KM) Statistics
k hat (KM)       7.01 nu hat (KM)    294.7
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Thallium

General Statistics
Total Number of Observations      21 Number of Distinct Observations      18

Number of Detects       9 Number of Non-Detects      12
Number of Distinct Detects       9 Number of Distinct Non-Detects      10

Minimum Detect      0.098 Minimum Non-Detect      0.098
Maximum Detect       0.75 Maximum Non-Detect       0.33

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics
Detected Data appear Normal Distributed at 5% Significance Level

SD in Original Scale       0.31 SD in Log Scale       0.49
   95% t UCL (Assumes normality)

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
Recommendations are based upon data size, data distribution, and skewness.

mmendations are based upon the results of the simulation studies summarized in Singh, Maichle, and 
ations results will not cover all Real World data sets; for additional insight the user may want to cons

Suggested UCL to Use
95% KM (t) UCL       0.55 95% KM (Percentile Bootstrap) UCL       0.55

CLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distribute
KM Mean (logged)     -0.803    95% H-UCL (KM -Log)       0.56

    -0.813

KM SD (logged)       0.38    95% Critical H Value (KM-Log)       1.89
KM Standard Error of Mean (logged)       0.10

      0.62    95% H-Stat UCL       0.62

DL/2 Statistics
DL/2 Normal DL/2 Log-Transformed
Mean in Original Scale       0.50 Mean in Log Scale

SD in Original Scale       0.16 SD in Log Scale       0.34
% t UCL (assumes normality of ROS data)       0.53    95% Percentile Bootstrap UCL       0.53

   95% BCA Bootstrap UCL       0.54    95% Bootstrap t UCL       0.54
   95% H-UCL (Log ROS)       0.55

Lognormal GOF Test on Detected Observations Only
Shapiro Wilk Test Statistic       0.93 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.87ected Data appear Lognormal at 5% Significance L
Lilliefors Test Statistic       0.17 Lilliefors GOF Test

5% Lilliefors Critical Value       0.23ected Data appear Lognormal at 5% Significance L
Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects
Mean in Original Scale       0.47 Mean in Log Scale     -0.799

   292.4 Adjusted Chi Square Value (333.72, β)    289.4

nu hat (MLE)    387.8 nu star (bias corrected)    333.7
MLE Mean (bias corrected)       0.48 MLE Sd (bias corrected)

mma Approximate UCL (use when n>=50)       0.54% Gamma Adjusted UCL (use when n<50)       0.55

Adjusted Level of Significance (β)      0.038
pproximate Chi Square Value (333.72, α)

Maximum       0.82 Median       0.4
SD       0.16 CV       0.34

      0.17

k hat (MLE)       9.23 k star (bias corrected MLE)       7.94
Theta hat (MLE)      0.052 Theta star (bias corrected MLE)      0.060

pproximate Chi Square Value (309.82, α)    270 Adjusted Chi Square Value (309.82, β)    267.2
 Approximate KM-UCL (use when n>=50)       0.55mma Adjusted KM-UCL (use when n<50)       0.55

ma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM e
Minimum       0.20 Mean       0.48

Gamma ROS Statistics using Imputed  Non-Detects
GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1
For such situations, GROS method tends to yield inflated values of UCLs and BTVs

Theta hat (MLE)      0.074 Theta star (bias corrected MLE)      0.093
nu hat (MLE)    194.6 nu star (bias corrected)    154.2

Gamma Kaplan-Meier (KM) Statistics
k hat (KM)       7.37 nu hat (KM)    309.8

MLE Mean (bias corrected)       0.51 MLE Sd (bias corrected)       0.22

Gamma GOF Tests on Detected Observations Only
A-D Test Statistic       0.38 Anderson-Darling GOF Test

5% A-D Critical Value       0.73d data appear Gamma Distributed at 5% Significan
K-S Test Statistic       0.15 Kolmogrov-Smirnoff GOF

5% K-S Critical Value       0.22d data appear Gamma Distributed at 5% Significan
Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only
k hat (MLE)       6.95 k star (bias corrected MLE)       5.50

      0.61 95% KM Chebyshev UCL       0.67
97.5% KM Chebyshev UCL       0.76 99% KM Chebyshev UCL       0.93

   95% KM (z) UCL       0.55    95% KM Bootstrap t UCL       0.56
90% KM Chebyshev UCL
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Mean in Original Scale       0.19 Mean in Log Scale     -1.943
SD in Original Scale       0.19 SD in Log Scale       0.74

   95% t UCL (Assumes normality)       0.26    95% H-Stat UCL       0.27
DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics
Detected Data appear Gamma Distributed at 5% Significance Level

CLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distribute
KM Mean (logged)     -1.817    95% H-UCL (KM -Log)       0.26

KM SD (logged)       0.62    95% Critical H Value (KM-Log)       2.10
KM Standard Error of Mean (logged)       0.15

DL/2 Statistics
DL/2 Normal DL/2 Log-Transformed

SD in Original Scale       0.19 SD in Log Scale       0.75
% t UCL (assumes normality of ROS data)       0.26    95% Percentile Bootstrap UCL       0.25

   95% BCA Bootstrap UCL       0.27    95% Bootstrap t UCL       0.35
   95% H-UCL (Log ROS)       0.26

Lognormal GOF Test on Detected Observations Only
Shapiro Wilk Test Statistic       0.90 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.82ected Data appear Lognormal at 5% Significance L
Lilliefors Test Statistic       0.24 Lilliefors GOF Test

5% Lilliefors Critical Value       0.29ected Data appear Lognormal at 5% Significance L
Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects
Mean in Original Scale       0.18 Mean in Log Scale     -1.99

     15.08 Adjusted Chi Square Value (25.60, β)      14.46

nu hat (MLE)      28.32 nu star (bias corrected)      25.6
MLE Mean (bias corrected)       0.15 MLE Sd (bias corrected)

mma Approximate UCL (use when n>=50)       0.26% Gamma Adjusted UCL (use when n<50)       0.27

Adjusted Level of Significance (β)      0.038
Approximate Chi Square Value (25.60, α)

Maximum       0.75 Median      0.052
SD       0.21 CV       1.36

      0.19

k hat (MLE)       0.67 k star (bias corrected MLE)       0.61
Theta hat (MLE)       0.23 Theta star (bias corrected MLE)       0.25

Approximate Chi Square Value (54.95, α)      38.91 Adjusted Chi Square Value (54.95, β)      37.88
 Approximate KM-UCL (use when n>=50)       0.29mma Adjusted KM-UCL (use when n<50)       0.3

ma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM e
Minimum      0.01 Mean       0.15

Gamma ROS Statistics using Imputed  Non-Detects
GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1
For such situations, GROS method tends to yield inflated values of UCLs and BTVs

Theta hat (MLE)       0.12 Theta star (bias corrected MLE)       0.17
nu hat (MLE)      47.37 nu star (bias corrected)      32.91

Gamma Kaplan-Meier (KM) Statistics
k hat (KM)       1.30 nu hat (KM)      54.95

MLE Mean (bias corrected)       0.32 MLE Sd (bias corrected)       0.24

Gamma GOF Tests on Detected Observations Only
A-D Test Statistic       0.71 Anderson-Darling GOF Test

5% A-D Critical Value       0.72d data appear Gamma Distributed at 5% Significan
K-S Test Statistic       0.28 Kolmogrov-Smirnoff GOF

5% K-S Critical Value       0.28d data appear Gamma Distributed at 5% Significan
Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only
k hat (MLE)       2.63 k star (bias corrected MLE)       1.82

      0.33 95% KM Chebyshev UCL       0.39

SD       0.18    95% KM (BCA) UCL       0.28
95% KM (t) UCL       0.28 95% KM (Percentile Bootstrap) UCL

97.5% KM Chebyshev UCL       0.47 99% KM Chebyshev UCL       0.63

   95% KM (z) UCL       0.27    95% KM Bootstrap t UCL       0.35
90% KM Chebyshev UCL

Normal GOF Test on Detects Only
Shapiro Wilk Test Statistic       0.76 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.82Detected Data Not Normal at 5% Significance Leve
Lilliefors Test Statistic       0.31 Lilliefors GOF Test

5% Lilliefors Critical Value       0.29Detected Data Not Normal at 5% Significance Leve

      0.28

Detected Data Not Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs
Mean       0.20 Standard Error of Mean      0.042

      1.37 Kurtosis Detects       0.42

Variance Detects      0.055 Percent Non-Detects      57.14
Mean Detects       0.32 SD Detects

Mean of Logged Detects     -1.329 SD of Logged Detects       0.65

Median Detects       0.22 CV Detects       0.72
Skewness Detects

      0.23
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tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
mmendations are based upon the results of the simulation studies summarized in Singh, Singh, and 

   95% BCA Bootstrap UCL      35.82
   90% Chebyshev(Mean, Sd) UCL      40.46    95% Chebyshev(Mean, Sd) UCL      45.81

 97.5% Chebyshev(Mean, Sd) UCL      53.24    99% Chebyshev(Mean, Sd) UCL      67.83

Suggested UCL to Use
95% Adjusted Gamma UCL      36.5

Nonparametric Distribution Free UCLs

   95% Chebyshev (MVUE) UCL      43.89  97.5% Chebyshev (MVUE) UCL      50.64
   99% Chebyshev (MVUE) UCL

   95% CLT UCL      35.12    95% Jackknife UCL      35.44
   95% Standard Bootstrap UCL      34.93    95% Bootstrap-t UCL      38.48

   95% Hall's Bootstrap UCL      37.04    95% Percentile Bootstrap UCL      35.53

Lognormal Statistics
Minimum of Logged Data       2.34 Mean of logged Data       3.19

     63.9

Assuming Lognormal Distribution
   95% H-UCL      36.74    90% Chebyshev (MVUE) UCL      39.03

Nonparametric Distribution Free UCL Statistics
Data appear to follow a Discernible Distribution at 5% Significance Level

Lilliefors Lognormal GOF Test

Lognormal GOF Test
Shapiro Wilk Test Statistic       0.94 Shapiro Wilk Lognormal GOF Test

5% Lilliefors Critical Value       0.19Data appear Lognormal at 5% Significance Level
Data appear Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.90Data appear Lognormal at 5% Significance Level
Lilliefors Test Statistic       0.16

Maximum of Logged Data       4.30 SD of logged Data       0.55

MLE Mean (bias corrected)      28.64 MLE Sd (bias corrected)      16.85
Approximate Chi Square Value (0.05)      96.89

Assuming Gamma Distribution
roximate Gamma UCL (use when n>=50)      35.87% Adjusted Gamma UCL (use when n<50)      36.5

Adjusted Level of Significance      0.038 Adjusted Chi Square Value      95.22

k hat (MLE)       3.33 k star (bias corrected MLE)       2.88

5% K-S Critical Value       0.19d data appear Gamma Distributed at 5% Significan
Detected data appear Gamma Distributed at 5% Significance Level

Theta hat (MLE)       8.59 Theta star (bias corrected MLE)       9.91
nu hat (MLE)    140 nu star (bias corrected)    121.3

Gamma GOF Test
A-D Test Statistic       0.73 Anderson-Darling Gamma GOF Test

   95% Student's-t UCL      35.44    95% Adjusted-CLT UCL (Chen-1995)      36.43

5% A-D Critical Value       0.74d data appear Gamma Distributed at 5% Significan
K-S Test Statistic       0.18 Kolmogrov-Smirnoff Gamma GOF Test

Gamma Statistics

Normal GOF Test
Shapiro Wilk Test Statistic       0.82 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.90 Data Not Normal at 5% Significance Level
Lilliefors Test Statistic       0.20 Lilliefors GOF Test

5% Lilliefors Critical Value       0.19 Data Not Normal at 5% Significance Level

   95% Modified-t UCL (Johnson-1978)      35.64

Data Not Normal at 5% Significance Level

Assuming Normal Distribution
   95% Normal UCL    95% UCLs (Adjusted for Skewness)

     18.05 Std. Error of Mean       3.93

Number of Missing Observations       0
Minimum      10.4 Mean

Coefficient of Variation       0.63 Skewness       1.42

Maximum      73.8 Median      21.4
SD

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
Recommendations are based upon data size, data distribution, and skewness.

mmendations are based upon the results of the simulation studies summarized in Singh, Maichle, and 
ations results will not cover all Real World data sets; for additional insight the user may want to cons

95% Adjusted Gamma KM-UCL       0.3

     28.64

Zinc

General Statistics
Total Number of Observations      21 Number of Distinct Observations      21

Suggested UCL to Use
95% KM (t) UCL       0.28 95% GROS Adjusted Gamma UCL       0.27
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and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

For additional insight the user may want to consult a statistician.
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SD in Original Scale     0.004 SD in Log Scale       0.43
% t UCL (assumes normality of ROS data)     0.004    95% Percentile Bootstrap UCL     0.004

Lognormal GOF Test on Detected Observations Only
Shapiro Wilk Test Statistic       0.66 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.76etected Data Not Lognormal at 5% Significance Le
Lilliefors Test Statistic       0.39 Lilliefors GOF Test

5% Lilliefors Critical Value       0.39ected Data appear Lognormal at 5% Significance L
Detected Data appear Approximate Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects
Mean in Original Scale     0.002 Mean in Log Scale     -6.093

   291.5 Adjusted Chi Square Value (332.77, β)    289.8

nu hat (MLE)    361.6 nu star (bias corrected)    332.8
MLE Mean (bias corrected)     0.009 MLE Sd (bias corrected)

mma Approximate UCL (use when n>=50)      0.011% Gamma Adjusted UCL (use when n<50)      0.011

Adjusted Level of Significance (β)      0.042
pproximate Chi Square Value (332.77, α)

Maximum      0.027 Median      0.01
SD     0.003 CV       0.41

    0.004

k hat (MLE)       5.02 k star (bias corrected MLE)       4.62
Theta hat (MLE)     0.001 Theta star (bias corrected MLE)     0.002

Approximate Chi Square Value (31.65, α)      19.8 Adjusted Chi Square Value (31.65, β)      19.37
 Approximate KM-UCL (use when n>=50)     0.004mma Adjusted KM-UCL (use when n<50)     0.004

ma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM e
Minimum     0.001 Mean     0.009

Gamma ROS Statistics using Imputed  Non-Detects
GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1
For such situations, GROS method tends to yield inflated values of UCLs and BTVs

Theta hat (MLE)     0.008 Theta star (bias corrected MLE)      0.015
nu hat (MLE)       8.40 nu star (bias corrected)       4.69

Gamma Kaplan-Meier (KM) Statistics
k hat (KM)       0.44 nu hat (KM)      31.65

MLE Mean (bias corrected)     0.007 MLE Sd (bias corrected)      0.010

Gamma GOF Tests on Detected Observations Only
A-D Test Statistic       1.08 Anderson-Darling GOF Test

5% A-D Critical Value       0.69ed Data Not Gamma Distributed at 5% Significanc
K-S Test Statistic       0.44 Kolmogrov-Smirnoff GOF

5% K-S Critical Value       0.36ed Data Not Gamma Distributed at 5% Significanc
Detected Data Not Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only
k hat (MLE)       0.84 k star (bias corrected MLE)       0.46

    0.005 95% KM Chebyshev UCL     0.006

SD     0.004 95% KM (BCA) UCL     0.004
   95% KM (t) UCL     0.004    95% KM (Percentile Bootstrap) UCL

97.5% KM Chebyshev UCL     0.007 99% KM Chebyshev UCL      0.010

   95% KM (z) UCL     0.004    95% KM Bootstrap t UCL      0.012
90% KM Chebyshev UCL

Normal GOF Test on Detects Only
Shapiro Wilk Test Statistic       0.57 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.76Detected Data Not Normal at 5% Significance Leve
Lilliefors Test Statistic       0.45 Lilliefors GOF Test

5% Lilliefors Critical Value       0.39Detected Data Not Normal at 5% Significance Leve

    0.004

Detected Data Not Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs
Mean     0.002 Standard Error of Mean 7.9617E

      2.23 Kurtosis Detects       4.98

Variance Detects 1.3110E Percent Non-Detects      86.11
Mean Detects     0.007 SD Detects

Mean of Logged Detects     -5.618 SD of Logged Detects       1.14

Median Detects     0.002 CV Detects       1.56
Skewness Detects

Number of Detects       5 Number of Non-Detects      31
Number of Distinct Detects       5 Number of Distinct Non-Detects      31

     0.011

Minimum Detect     0.001 Minimum Non-Detect     0.002
Maximum Detect      0.027 Maximum Non-Detect      0.011

UCL Statistics for Data Sets with Non-Detects

User Selected Options
e/Time of Computation   2/2/2015 2:31:47 PM

From File   16-029(h)_0-10.xls
Full Precision   OFF

Confidence Coefficient   95%

General Statistics
Total Number of Observations      36 Number of Distinct Observations      36

 f Bootstrap Operations   2000

Acetone
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 10168

Assuming Lognormal Distribution
   95% H-UCL   5984    90% Chebyshev (MVUE) UCL   6418

   95% Chebyshev (MVUE) UCL   7151  97.5% Chebyshev (MVUE) UCL   8169
   99% Chebyshev (MVUE) UCL

5% Lilliefors Critical Value       0.14 Data Not Lognormal at 5% Significance Level
Data Not Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.93 Data Not Lognormal at 5% Significance Level
Lilliefors Test Statistic       0.15

Maximum of Logged Data       9.15 SD of logged Data       0.63

Lognormal Statistics
Minimum of Logged Data       6.97 Mean of logged Data       8.28

Approximate Chi Square Value (0.05)    177.6

Assuming Gamma Distribution
oximate Gamma UCL (use when n>=50))   5536% Adjusted Gamma UCL (use when n<50)   5579

Adjusted Level of Significance      0.042 Adjusted Chi Square Value    176.3

Lilliefors Lognormal GOF Test

Lognormal GOF Test
Shapiro Wilk Test Statistic       0.91 Shapiro Wilk Lognormal GOF Test

Detected data follow Appr. Gamma Distribution at 5% Significance Level

Gamma Statistics
k hat (MLE)       3.16 k star (bias corrected MLE)       2.91

Theta hat (MLE)   1479 Theta star (bias corrected MLE)   1603
nu hat (MLE)    227.8 nu star (bias corrected)    210.2

MLE Mean (bias corrected)   4679 MLE Sd (bias corrected)   2739

Assuming Normal Distribution
   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL   5359

Gamma GOF Test
A-D Test Statistic       0.79 Anderson-Darling Gamma GOF Test

5% A-D Critical Value       0.75ata Not Gamma Distributed at 5% Significance Lev
K-S Test Statistic       0.13 Kolmogrov-Smirnoff Gamma GOF Test

5% K-S Critical Value       0.14d data appear Gamma Distributed at 5% Significan

5% Shapiro Wilk Critical Value       0.93 Data appear Normal at 5% Significance Level
Lilliefors Test Statistic      0.093 Lilliefors GOF Test

   95% Adjusted-CLT UCL (Chen-1995)   5351

5% Lilliefors Critical Value       0.14 Data appear Normal at 5% Significance Level
Data appear Normal at 5% Significance Level

   95% Modified-t UCL (Johnson-1978)   5361

      0.51 Skewness       0.13

Minimum   1070 Mean   4679
Maximum   9500 Median

Normal GOF Test
Shapiro Wilk Test Statistic       0.94 Shapiro Wilk GOF Test

SD   2417 Std. Error of Mean    402.8
Coefficient of Variation

Aluminum

General Statistics

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
Recommendations are based upon data size, data distribution, and skewness.

mmendations are based upon the results of the simulation studies summarized in Singh, Maichle, and 
ations results will not cover all Real World data sets; for additional insight the user may want to cons

  4955

Total Number of Observations      36 Number of Distinct Observations      36
Number of Missing Observations       0

Mean in Original Scale     0.003 Mean in Log Scale     -5.872
SD in Original Scale     0.004 SD in Log Scale       0.52

   95% t UCL (Assumes normality)     0.004    95% H-Stat UCL     0.003

Suggested UCL to Use
95% KM (BCA) UCL     0.004

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics
Detected Data appear Approximate Lognormal Distributed at 5% Significance Level

CLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distribute
KM Mean (logged)     -6.105    95% H-UCL (KM -Log)     0.002

KM SD (logged)       0.44    95% Critical H Value (KM-Log)       1.87
KM Standard Error of Mean (logged)      0.095

DL/2 Statistics
DL/2 Normal DL/2 Log-Transformed

   95% BCA Bootstrap UCL     0.004    95% Bootstrap t UCL      0.028
   95% H-UCL (Log ROS)     0.002
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Nonparametric Distribution Free UCLs

   95% Chebyshev (MVUE) UCL       3.70  97.5% Chebyshev (MVUE) UCL       4.29
   99% Chebyshev (MVUE) UCL

   95% CLT UCL       2.76    95% Jackknife UCL       2.78
   95% Standard Bootstrap UCL       2.78    95% Bootstrap-t UCL       3.00

   95% Hall's Bootstrap UCL       4.84    95% Percentile Bootstrap UCL       2.77

Lognormal Statistics
Minimum of Logged Data     -1.556 Mean of logged Data       0.59

      5.45

Assuming Lognormal Distribution
   95% H-UCL       3.07    90% Chebyshev (MVUE) UCL       3.28

Nonparametric Distribution Free UCL Statistics
Data appear to follow a Discernible Distribution at 5% Significance Level

Lilliefors Lognormal GOF Test

Lognormal GOF Test
Shapiro Wilk Test Statistic       0.95 Shapiro Wilk Lognormal GOF Test

5% Lilliefors Critical Value       0.14Data appear Lognormal at 5% Significance Level
Data appear Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.93Data appear Lognormal at 5% Significance Level
Lilliefors Test Statistic       0.13

Maximum of Logged Data       2.29 SD of logged Data       0.73

nu hat (MLE)    164.9 nu star (bias corrected)    152.5
MLE Mean (bias corrected)       2.29 MLE Sd (bias corrected)       1.57

Approximate Chi Square Value (0.05)    125

Assuming Gamma Distribution
roximate Gamma UCL (use when n>=50)       2.79% Adjusted Gamma UCL (use when n<50)       2.82

Adjusted Level of Significance      0.042 Adjusted Chi Square Value    123.8

K-S Test Statistic       0.10 Kolmogrov-Smirnoff Gamma GOF Test
5% K-S Critical Value       0.14d data appear Gamma Distributed at 5% Significan

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics
k hat (MLE)       2.29 k star (bias corrected MLE)       2.11

Theta hat (MLE)       1 Theta star (bias corrected MLE)       1.08

   95% Modified-t UCL (Johnson-1978)       2.80

Assuming Normal Distribution
   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL       2.78

Gamma GOF Test
A-D Test Statistic       0.51 Anderson-Darling Gamma GOF Test

5% A-D Critical Value       0.75d data appear Gamma Distributed at 5% Significan

Normal GOF Test
Shapiro Wilk Test Statistic       0.77 Shapiro Wilk GOF Test

SD       1.74 Std. Error of Mean       0.29
Coefficient of Variation

5% Shapiro Wilk Critical Value       0.93 Data Not Normal at 5% Significance Level
Lilliefors Test Statistic       0.19 Lilliefors GOF Test

   95% Adjusted-CLT UCL (Chen-1995)       2.90

5% Lilliefors Critical Value       0.14 Data Not Normal at 5% Significance Level
Data Not Normal at 5% Significance Level

      1.98

Total Number of Observations      36 Number of Distinct Observations      36
Number of Missing Observations       0

      0.76 Skewness       2.67

Minimum       0.21 Mean       2.29
Maximum       9.92 Median

 97.5% Chebyshev(Mean, Sd) UCL   7194    99% Chebyshev(Mean, Sd) UCL   8686

Suggested UCL to Use
95% Student's-t UCL   5359

Arsenic

General Statistics

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
mmendations are based upon the results of the simulation studies summarized in Singh, Singh, and 

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.
For additional insight the user may want to consult a statistician.

   95% CLT UCL   5341    95% Jackknife UCL   5359
   95% Standard Bootstrap UCL   5334    95% Bootstrap-t UCL   5349

   95% Hall's Bootstrap UCL   5342    95% Percentile Bootstrap UCL   5314
   95% BCA Bootstrap UCL   5314

   90% Chebyshev(Mean, Sd) UCL   5887    95% Chebyshev(Mean, Sd) UCL   6435

Nonparametric Distribution Free UCL Statistics
Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs
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Suggested UCL to Use
95% Student's-t UCL      87.32

   95% CLT UCL      86.96    95% Jackknife UCL      87.32
   95% Standard Bootstrap UCL      86.33    95% Bootstrap-t UCL      89.93

   95% Hall's Bootstrap UCL      90.04    95% Percentile Bootstrap UCL      87.52
   95% BCA Bootstrap UCL      87.84

   90% Chebyshev(Mean, Sd) UCL      97.79    95% Chebyshev(Mean, Sd) UCL    108.6
 97.5% Chebyshev(Mean, Sd) UCL    123.7    99% Chebyshev(Mean, Sd) UCL    153.3

   162.9

Assuming Lognormal Distribution
   95% H-UCL      94.36    90% Chebyshev (MVUE) UCL    101.2

Nonparametric Distribution Free UCL Statistics
Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

   95% Chebyshev (MVUE) UCL    113.2  97.5% Chebyshev (MVUE) UCL    130
   99% Chebyshev (MVUE) UCL

5% Lilliefors Critical Value       0.14Data appear Lognormal at 5% Significance Level
Data appear Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.93Data appear Lognormal at 5% Significance Level
Lilliefors Test Statistic       0.12

Maximum of Logged Data       5.32 SD of logged Data       0.66

Lognormal Statistics
Minimum of Logged Data       2.83 Mean of logged Data       4.09

Approximate Chi Square Value (0.05)    144.5

Assuming Gamma Distribution
oximate Gamma UCL (use when n>=50))      88.89% Adjusted Gamma UCL (use when n<50)      89.65

Adjusted Level of Significance      0.042 Adjusted Chi Square Value    143.3

Lilliefors Lognormal GOF Test

Lognormal GOF Test
Shapiro Wilk Test Statistic       0.95 Shapiro Wilk Lognormal GOF Test

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics
k hat (MLE)       2.61 k star (bias corrected MLE)       2.41

Theta hat (MLE)      28.21 Theta star (bias corrected MLE)      30.54
nu hat (MLE)    188.4 nu star (bias corrected)    174

MLE Mean (bias corrected)      73.82 MLE Sd (bias corrected)      47.48

Assuming Normal Distribution
   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL      87.32

Gamma GOF Test
A-D Test Statistic       0.47 Anderson-Darling Gamma GOF Test

5% A-D Critical Value       0.75d data appear Gamma Distributed at 5% Significan
K-S Test Statistic       0.10 Kolmogrov-Smirnoff Gamma GOF Test

5% K-S Critical Value       0.14d data appear Gamma Distributed at 5% Significan

5% Shapiro Wilk Critical Value       0.93 Data Not Normal at 5% Significance Level
Lilliefors Test Statistic       0.11 Lilliefors GOF Test

   95% Adjusted-CLT UCL (Chen-1995)      88.73

5% Lilliefors Critical Value       0.14 Data appear Normal at 5% Significance Level
Data appear Approximate Normal at 5% Significance Level

   95% Modified-t UCL (Johnson-1978)      87.59

      0.64 Skewness       1.24

Minimum      17 Mean      73.82
Maximum    205 Median

Normal GOF Test
Shapiro Wilk Test Statistic       0.87 Shapiro Wilk GOF Test

SD      47.93 Std. Error of Mean       7.98
Coefficient of Variation

Barium

General Statistics

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
mmendations are based upon the results of the simulation studies summarized in Singh, Singh, and 

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.
For additional insight the user may want to consult a statistician.

     67

Total Number of Observations      36 Number of Distinct Observations      35
Number of Missing Observations       0

   95% BCA Bootstrap UCL       2.91
   90% Chebyshev(Mean, Sd) UCL       3.16    95% Chebyshev(Mean, Sd) UCL       3.55

 97.5% Chebyshev(Mean, Sd) UCL       4.10    99% Chebyshev(Mean, Sd) UCL       5.17

Suggested UCL to Use
95% Adjusted Gamma UCL       2.82
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CLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distribute

SD in Original Scale     0.003 SD in Log Scale       0.13
% t UCL (assumes normality of ROS data)      0.023    95% Percentile Bootstrap UCL      0.023

   95% BCA Bootstrap UCL      0.023    95% Bootstrap t UCL      0.023
   95% H-UCL (Log ROS)      0.023

Lognormal GOF Test on Detected Observations Only
Shapiro Wilk Test Statistic       0.82 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.78ected Data appear Lognormal at 5% Significance L
Lilliefors Test Statistic       0.32 Lilliefors GOF Test

5% Lilliefors Critical Value       0.36ected Data appear Lognormal at 5% Significance L
Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects
Mean in Original Scale      0.022 Mean in Log Scale     -3.79

  3563 Adjusted Chi Square Value (N/A, β)   3556

nu hat (MLE)   4038 nu star (bias corrected)   3703
MLE Mean (bias corrected)      0.023 MLE Sd (bias corrected)

mma Approximate UCL (use when n>=50)      0.024% Gamma Adjusted UCL (use when n<50)      0.024

Adjusted Level of Significance (β)      0.042
Approximate Chi Square Value (N/A, α)

Maximum      0.033 Median      0.023
SD     0.003 CV       0.14

    0.003

k hat (MLE)      56.09 k star (bias corrected MLE)      51.43
Theta hat (MLE) 4.1170E Theta star (bias corrected MLE) 4.4896E

pproximate Chi Square Value (982.16, α)    910.4 Adjusted Chi Square Value (982.16, β)    907.3
 Approximate KM-UCL (use when n>=50)      0.025mma Adjusted KM-UCL (use when n<50)      0.025

ma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM e
Minimum      0.017 Mean      0.023

Gamma ROS Statistics using Imputed  Non-Detects
GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1
For such situations, GROS method tends to yield inflated values of UCLs and BTVs

Theta hat (MLE)     0.001 Theta star (bias corrected MLE)     0.003
nu hat (MLE)    179.9 nu star (bias corrected)      91.28

Gamma Kaplan-Meier (KM) Statistics
k hat (KM)      13.64 nu hat (KM)    982.2

MLE Mean (bias corrected)      0.023 MLE Sd (bias corrected)     0.008

Gamma GOF Tests on Detected Observations Only
A-D Test Statistic       0.67 Anderson-Darling GOF Test

5% A-D Critical Value       0.69d data appear Gamma Distributed at 5% Significan
K-S Test Statistic       0.35 Kolmogrov-Smirnoff GOF

5% K-S Critical Value       0.33ed Data Not Gamma Distributed at 5% Significanc
Detected data follow Appr. Gamma Distribution at 5% Significance Level

Gamma Statistics on Detected Data Only
k hat (MLE)      14.99 k star (bias corrected MLE)       7.60

     0.031 95% KM Chebyshev UCL      0.035

SD     0.006    95% KM (BCA) UCL      0.028
95% KM (t) UCL      0.028 95% KM (Percentile Bootstrap) UCL

97.5% KM Chebyshev UCL      0.041 99% KM Chebyshev UCL      0.051

   95% KM (z) UCL      0.028    95% KM Bootstrap t UCL      0.051
90% KM Chebyshev UCL

Normal GOF Test on Detects Only
Shapiro Wilk Test Statistic       0.80 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.78etected Data appear Normal at 5% Significance Le
Lilliefors Test Statistic       0.34 Lilliefors GOF Test

5% Lilliefors Critical Value       0.36etected Data appear Normal at 5% Significance Le

     0.028

Detected Data appear Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs
Mean      0.023 Standard Error of Mean     0.002

      0.99 Kurtosis Detects     -1.258

Variance Detects 4.7963E Percent Non-Detects      83.33
Mean Detects      0.023 SD Detects

Mean of Logged Detects     -3.79 SD of Logged Detects       0.27

Median Detects      0.019 CV Detects       0.29
Skewness Detects

Number of Detects       6 Number of Non-Detects      30
Number of Distinct Detects       6 Number of Distinct Non-Detects      25

    0.006

Minimum Detect      0.017 Minimum Non-Detect      0.034
Maximum Detect      0.033 Maximum Non-Detect       0.15

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
mmendations are based upon the results of the simulation studies summarized in Singh, Singh, and 

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.
For additional insight the user may want to consult a statistician.

Benzo(a)anthracene

General Statistics
Total Number of Observations      36 Number of Distinct Observations      31
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  5258 Adjusted Chi Square Value (N/A, β)   5251

nu hat (MLE)   5921 nu star (bias corrected)   5429
MLE Mean (bias corrected)      0.016 MLE Sd (bias corrected)

Adjusted Level of Significance (β)      0.042
Approximate Chi Square Value (N/A, α)

Maximum      0.026 Median      0.016
SD     0.002 CV       0.12

    0.001

k hat (MLE)      82.23 k star (bias corrected MLE)      75.4
Theta hat (MLE) 2.0359E Theta star (bias corrected MLE) 2.2204E

Approximate Chi Square Value (N/A, α)   1365 Adjusted Chi Square Value (N/A, β)   1362
 Approximate KM-UCL (use when n>=50)      0.017mma Adjusted KM-UCL (use when n<50)      0.018

ma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM e
Minimum      0.013 Mean      0.016

Gamma ROS Statistics using Imputed  Non-Detects
GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1
For such situations, GROS method tends to yield inflated values of UCLs and BTVs

Theta hat (MLE) 7.0020E Theta star (bias corrected MLE)     0.001
nu hat (MLE)    385.3 nu star (bias corrected)    242.2

Gamma Kaplan-Meier (KM) Statistics
k hat (KM)      20.18 nu hat (KM)   1453

MLE Mean (bias corrected)      0.016 MLE Sd (bias corrected)     0.004

Gamma GOF Tests on Detected Observations Only
A-D Test Statistic       0.56 Anderson-Darling GOF Test

5% A-D Critical Value       0.71d data appear Gamma Distributed at 5% Significan
K-S Test Statistic       0.24 Kolmogrov-Smirnoff GOF

5% K-S Critical Value       0.29d data appear Gamma Distributed at 5% Significan
Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only
k hat (MLE)      24.08 k star (bias corrected MLE)      15.13

     0.021 95% KM Chebyshev UCL      0.023

SD     0.003    95% KM (BCA) UCL      0.019
95% KM (t) UCL      0.019 95% KM (Percentile Bootstrap) UCL

97.5% KM Chebyshev UCL      0.025 99% KM Chebyshev UCL      0.031

   95% KM (z) UCL      0.019    95% KM Bootstrap t UCL      0.022
90% KM Chebyshev UCL

Normal GOF Test on Detects Only
Shapiro Wilk Test Statistic       0.79 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.81Detected Data Not Normal at 5% Significance Leve
Lilliefors Test Statistic       0.28 Lilliefors GOF Test

5% Lilliefors Critical Value       0.31etected Data appear Normal at 5% Significance Le

     0.019

Detected Data appear Approximate Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs
Mean      0.016 Standard Error of Mean     0.001

      1.99 Kurtosis Detects       4.68

Variance Detects 1.6103E Percent Non-Detects      77.78
Mean Detects      0.016 SD Detects

Mean of Logged Detects     -4.104 SD of Logged Detects       0.21

Median Detects      0.016 CV Detects       0.23
Skewness Detects

Benzo(a)pyrene

General Statistics
Total Number of Observations      36 Number of Distinct Observations      32

Number of Detects       8 Number of Non-Detects      28
Number of Distinct Detects       8 Number of Distinct Non-Detects      24

    0.004

Minimum Detect      0.013 Minimum Non-Detect      0.034
Maximum Detect      0.026 Maximum Non-Detect       0.15

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics
Detected Data appear Normal Distributed at 5% Significance Level

SD in Original Scale      0.010 SD in Log Scale       0.27
   95% t UCL (Assumes normality)

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
Recommendations are based upon data size, data distribution, and skewness.

mmendations are based upon the results of the simulation studies summarized in Singh, Maichle, and 
ations results will not cover all Real World data sets; for additional insight the user may want to cons

Suggested UCL to Use
95% KM (t) UCL      0.028 95% KM (Percentile Bootstrap) UCL      0.028

KM Mean (logged)     -3.79    95% H-UCL (KM -Log)      0.025

    -3.89

KM SD (logged)       0.25    95% Critical H Value (KM-Log)       1.75
KM Standard Error of Mean (logged)       0.11

     0.024    95% H-Stat UCL      0.023

DL/2 Statistics
DL/2 Normal DL/2 Log-Transformed
Mean in Original Scale      0.021 Mean in Log Scale
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Theta hat (MLE)     0.002 Theta star (bias corrected MLE)     0.003
nu hat (MLE)    196.5 nu star (bias corrected)    132.3

Gamma Kaplan-Meier (KM) Statistics
k hat (KM)      15.99 nu hat (KM)   1151

MLE Mean (bias corrected)      0.024 MLE Sd (bias corrected)     0.009

Gamma GOF Tests on Detected Observations Only
A-D Test Statistic       0.62 Anderson-Darling GOF Test

5% A-D Critical Value       0.72d data appear Gamma Distributed at 5% Significan
K-S Test Statistic       0.23 Kolmogrov-Smirnoff GOF

5% K-S Critical Value       0.27d data appear Gamma Distributed at 5% Significan
Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only
k hat (MLE)      10.92 k star (bias corrected MLE)       7.35

     0.026 95% KM Chebyshev UCL      0.028

SD     0.005    95% KM (BCA) UCL      0.024
95% KM (t) UCL      0.024 95% KM (Percentile Bootstrap) UCL

97.5% KM Chebyshev UCL      0.031 99% KM Chebyshev UCL      0.036

   95% KM (z) UCL      0.024    95% KM Bootstrap t UCL      0.024
90% KM Chebyshev UCL

Normal GOF Test on Detects Only
Shapiro Wilk Test Statistic       0.81 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.82Detected Data Not Normal at 5% Significance Leve
Lilliefors Test Statistic       0.25 Lilliefors GOF Test

5% Lilliefors Critical Value       0.29etected Data appear Normal at 5% Significance Le

     0.024

Detected Data appear Approximate Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs
Mean      0.022 Standard Error of Mean     0.001

      1.19 Kurtosis Detects       0.19

Variance Detects 7.2465E Percent Non-Detects      75%
Mean Detects      0.024 SD Detects

Mean of Logged Detects     -3.745 SD of Logged Detects       0.31

Median Detects      0.022 CV Detects       0.34
Skewness Detects

Benzo(b)fluoranthene

General Statistics
Total Number of Observations      36 Number of Distinct Observations      32

Number of Detects       9 Number of Non-Detects      27
Number of Distinct Detects       9 Number of Distinct Non-Detects      23

    0.008

Minimum Detect      0.016 Minimum Non-Detect      0.034
Maximum Detect      0.040 Maximum Non-Detect       0.15

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics
Detected Data appear Approximate Normal Distributed at 5% Significance Level

SD in Original Scale      0.010 SD in Log Scale       0.27
   95% t UCL (Assumes normality)

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
Recommendations are based upon data size, data distribution, and skewness.

mmendations are based upon the results of the simulation studies summarized in Singh, Maichle, and 
ations results will not cover all Real World data sets; for additional insight the user may want to cons

Suggested UCL to Use
95% KM (t) UCL      0.019 95% KM (Percentile Bootstrap) UCL      0.019

CLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distribute
KM Mean (logged)     -4.104    95% H-UCL (KM -Log)      0.017

    -3.958

KM SD (logged)       0.19    95% Critical H Value (KM-Log)       1.73
KM Standard Error of Mean (logged)      0.074

     0.023    95% H-Stat UCL      0.021

DL/2 Statistics
DL/2 Normal DL/2 Log-Transformed
Mean in Original Scale      0.020 Mean in Log Scale

SD in Original Scale     0.001 SD in Log Scale       0.10
% t UCL (assumes normality of ROS data)      0.017    95% Percentile Bootstrap UCL      0.017

   95% BCA Bootstrap UCL      0.017    95% Bootstrap t UCL      0.017
   95% H-UCL (Log ROS)      0.017

Lognormal GOF Test on Detected Observations Only
Shapiro Wilk Test Statistic       0.86 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.81ected Data appear Lognormal at 5% Significance L
Lilliefors Test Statistic       0.23 Lilliefors GOF Test

5% Lilliefors Critical Value       0.31ected Data appear Lognormal at 5% Significance L
Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects
Mean in Original Scale      0.016 Mean in Log Scale     -4.104

mma Approximate UCL (use when n>=50)      0.017% Gamma Adjusted UCL (use when n<50)      0.017
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      0.24 95% KM Chebyshev UCL       0.27

SD      0.059    95% KM (BCA) UCL       0.22
95% KM (t) UCL       0.22 95% KM (Percentile Bootstrap) UCL

   95% KM (z) UCL       0.22    95% KM Bootstrap t UCL       0.23
90% KM Chebyshev UCL

Normal GOF Test on Detects Only
Shapiro Wilk Test Statistic       0.84 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.85Detected Data Not Normal at 5% Significance Leve
Lilliefors Test Statistic       0.22 Lilliefors GOF Test

5% Lilliefors Critical Value       0.26etected Data appear Normal at 5% Significance Le

      0.22

Detected Data appear Approximate Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs
Mean       0.18 Standard Error of Mean      0.018

      0.92 Kurtosis Detects     -0.585

Variance Detects     0.003 Percent Non-Detects      69.44
Mean Detects       0.18 SD Detects

Mean of Logged Detects     -1.708 SD of Logged Detects       0.30

Median Detects       0.17 CV Detects       0.32
Skewness Detects

Cadmium

General Statistics
Total Number of Observations      36 Number of Distinct Observations      33

Number of Detects      11 Number of Non-Detects      25
Number of Distinct Detects      10 Number of Distinct Non-Detects      23

     0.062

Minimum Detect       0.13 Minimum Non-Detect       0.49
Maximum Detect       0.30 Maximum Non-Detect       0.69

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics
Detected Data appear Approximate Normal Distributed at 5% Significance Level

SD in Original Scale      0.010 SD in Log Scale       0.29
   95% t UCL (Assumes normality)

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
Recommendations are based upon data size, data distribution, and skewness.

mmendations are based upon the results of the simulation studies summarized in Singh, Maichle, and 
ations results will not cover all Real World data sets; for additional insight the user may want to cons

Suggested UCL to Use
95% KM (t) UCL      0.024 95% KM (Percentile Bootstrap) UCL      0.024

CLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distribute
KM Mean (logged)     -3.84    95% H-UCL (KM -Log)      0.023

    -3.878

KM SD (logged)       0.21    95% Critical H Value (KM-Log)       1.74
KM Standard Error of Mean (logged)      0.064

     0.025    95% H-Stat UCL      0.023

DL/2 Statistics
DL/2 Normal DL/2 Log-Transformed
Mean in Original Scale      0.021 Mean in Log Scale

SD in Original Scale     0.004 SD in Log Scale       0.16
% t UCL (assumes normality of ROS data)      0.023    95% Percentile Bootstrap UCL      0.023

   95% BCA Bootstrap UCL      0.023    95% Bootstrap t UCL      0.024
   95% H-UCL (Log ROS)      0.023

Lognormal GOF Test on Detected Observations Only
Shapiro Wilk Test Statistic       0.87 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.82ected Data appear Lognormal at 5% Significance L
Lilliefors Test Statistic       0.21 Lilliefors GOF Test

5% Lilliefors Critical Value       0.29ected Data appear Lognormal at 5% Significance L
Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects
Mean in Original Scale      0.022 Mean in Log Scale     -3.828

  2011 Adjusted Chi Square Value (N/A, β)   2006

nu hat (MLE)   2308 nu star (bias corrected)   2117
MLE Mean (bias corrected)      0.022 MLE Sd (bias corrected)

mma Approximate UCL (use when n>=50)      0.023% Gamma Adjusted UCL (use when n<50)      0.023

Adjusted Level of Significance (β)      0.042
Approximate Chi Square Value (N/A, α)

Maximum      0.040 Median      0.021
SD     0.004 CV       0.20

    0.004

k hat (MLE)      32.05 k star (bias corrected MLE)      29.4
Theta hat (MLE) 6.9084E Theta star (bias corrected MLE) 7.5317E

Approximate Chi Square Value (N/A, α)   1074 Adjusted Chi Square Value (N/A, β)   1070
 Approximate KM-UCL (use when n>=50)      0.023mma Adjusted KM-UCL (use when n<50)      0.023

ma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM e
Minimum      0.016 Mean      0.022

Gamma ROS Statistics using Imputed  Non-Detects
GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1
For such situations, GROS method tends to yield inflated values of UCLs and BTVs
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      2.99 Skewness       5.38

Minimum    495 Mean   4449
Maximum  79100 Median

SD  13324 Std. Error of Mean   2221
Coefficient of Variation

Calcium

General Statistics

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
Recommendations are based upon data size, data distribution, and skewness.

mmendations are based upon the results of the simulation studies summarized in Singh, Maichle, and 
ations results will not cover all Real World data sets; for additional insight the user may want to cons

  1365

Total Number of Observations      36 Number of Distinct Observations      34
Number of Missing Observations       0

Mean in Original Scale       0.25 Mean in Log Scale     -1.41
SD in Original Scale      0.058 SD in Log Scale       0.27

   95% t UCL (Assumes normality)       0.26    95% H-Stat UCL       0.27

Suggested UCL to Use
95% KM (t) UCL       0.22 95% KM (Percentile Bootstrap) UCL       0.22

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics
Detected Data appear Approximate Normal Distributed at 5% Significance Level

CLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distribute
KM Mean (logged)     -1.708    95% H-UCL (KM -Log)       0.20

KM SD (logged)       0.29    95% Critical H Value (KM-Log)       1.77
KM Standard Error of Mean (logged)      0.092

DL/2 Statistics
DL/2 Normal DL/2 Log-Transformed

SD in Original Scale      0.034 SD in Log Scale       0.17
% t UCL (assumes normality of ROS data)       0.19    95% Percentile Bootstrap UCL       0.19

   95% BCA Bootstrap UCL       0.19    95% Bootstrap t UCL       0.19
   95% H-UCL (Log ROS)       0.19

Lognormal GOF Test on Detected Observations Only
Shapiro Wilk Test Statistic       0.87 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.85ected Data appear Lognormal at 5% Significance L
Lilliefors Test Statistic       0.22 Lilliefors GOF Test

5% Lilliefors Critical Value       0.26ected Data appear Lognormal at 5% Significance L
Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects
Mean in Original Scale       0.18 Mean in Log Scale     -1.708

  2067 Adjusted Chi Square Value (N/A, β)   2062

nu hat (MLE)   2371 nu star (bias corrected)   2174
MLE Mean (bias corrected)       0.18 MLE Sd (bias corrected)

mma Approximate UCL (use when n>=50)       0.19% Gamma Adjusted UCL (use when n<50)       0.19

Adjusted Level of Significance (β)      0.042
Approximate Chi Square Value (N/A, α)

Maximum       0.30 Median       0.18
SD      0.034 CV       0.18

     0.033

k hat (MLE)      32.93 k star (bias corrected MLE)      30.2
Theta hat (MLE)     0.005 Theta star (bias corrected MLE)     0.006

pproximate Chi Square Value (734.24, α)    672.4 Adjusted Chi Square Value (734.24, β)    669.7
 Approximate KM-UCL (use when n>=50)       0.20mma Adjusted KM-UCL (use when n<50)       0.20

ma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM e
Minimum       0.13 Mean       0.18

Gamma ROS Statistics using Imputed  Non-Detects
GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1
For such situations, GROS method tends to yield inflated values of UCLs and BTVs

Theta hat (MLE)      0.016 Theta star (bias corrected MLE)      0.022
nu hat (MLE)    248.7 nu star (bias corrected)    182.2

Gamma Kaplan-Meier (KM) Statistics
k hat (KM)      10.2 nu hat (KM)    734.2

MLE Mean (bias corrected)       0.18 MLE Sd (bias corrected)      0.065

Gamma GOF Tests on Detected Observations Only
A-D Test Statistic       0.65 Anderson-Darling GOF Test

5% A-D Critical Value       0.72d data appear Gamma Distributed at 5% Significan
K-S Test Statistic       0.23 Kolmogrov-Smirnoff GOF

5% K-S Critical Value       0.25d data appear Gamma Distributed at 5% Significan
Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only
k hat (MLE)      11.3 k star (bias corrected MLE)       8.28

97.5% KM Chebyshev UCL       0.30 99% KM Chebyshev UCL       0.37
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5% Shapiro Wilk Critical Value       0.87etected Data appear Normal at 5% Significance Le
Lilliefors Test Statistic       0.17

Mean Detects       0.62 SD Detects       0.44
Median Detects       0.59 CV Detects       0.71

Skewness Detects       0.45 Kurtosis Detects     -0.838

Lilliefors GOF Test

Normal GOF Test on Detects Only
Shapiro Wilk Test Statistic       0.92 Shapiro Wilk GOF Test

Number of Detects      14 Number of Non-Detects      22
Number of Distinct Detects      14 Number of Distinct Non-Detects      22

Minimum Detect       0.10 Minimum Non-Detect    -0.035
Maximum Detect       1.52 Maximum Non-Detect      0.045
Variance Detects       0.20 Percent Non-Detects      61.11

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
mmendations are based upon the results of the simulation studies summarized in Singh, Singh, and 

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.
For additional insight the user may want to consult a statistician.

Suggested UCL to Use
95% Chebyshev (Mean, Sd) UCL  14129

Cesium-137

General Statistics
Total Number of Observations      36 Number of Distinct Observations      36

   95% CLT UCL   8102    95% Jackknife UCL   8201
   95% Standard Bootstrap UCL   8213    95% Bootstrap-t UCL  39499

   95% Hall's Bootstrap UCL  23726    95% Percentile Bootstrap UCL   8649
   95% BCA Bootstrap UCL  11917

   90% Chebyshev(Mean, Sd) UCL  11111    95% Chebyshev(Mean, Sd) UCL  14129
 97.5% Chebyshev(Mean, Sd) UCL  18317    99% Chebyshev(Mean, Sd) UCL  26545

  8287

Assuming Lognormal Distribution
   95% H-UCL   4313    90% Chebyshev (MVUE) UCL   4444

Nonparametric Distribution Free UCL Statistics
Data do not follow a Discernible Distribution (0.05)

Nonparametric Distribution Free UCLs

   95% Chebyshev (MVUE) UCL   5195  97.5% Chebyshev (MVUE) UCL   6238
   99% Chebyshev (MVUE) UCL

5% Lilliefors Critical Value       0.14 Data Not Lognormal at 5% Significance Level
Data Not Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.93 Data Not Lognormal at 5% Significance Level
Lilliefors Test Statistic       0.15

Maximum of Logged Data      11.28 SD of logged Data       1.02

Lognormal Statistics
Minimum of Logged Data       6.20 Mean of logged Data       7.43

Approximate Chi Square Value (0.05)      29.02

Assuming Gamma Distribution
oximate Gamma UCL (use when n>=50))   6603% Adjusted Gamma UCL (use when n<50)   6724

Adjusted Level of Significance      0.042 Adjusted Chi Square Value      28.5

Lilliefors Lognormal GOF Test

Lognormal GOF Test
Shapiro Wilk Test Statistic       0.83 Shapiro Wilk Lognormal GOF Test

Data Not Gamma Distributed at 5% Significance Level

Gamma Statistics
k hat (MLE)       0.63 k star (bias corrected MLE)       0.59

Theta hat (MLE)   7036 Theta star (bias corrected MLE)   7438
nu hat (MLE)      45.53 nu star (bias corrected)      43.07

MLE Mean (bias corrected)   4449 MLE Sd (bias corrected)   5753

Assuming Normal Distribution
   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL   8201

Gamma GOF Test
A-D Test Statistic       4.97 Anderson-Darling Gamma GOF Test

5% A-D Critical Value       0.79ata Not Gamma Distributed at 5% Significance Lev
K-S Test Statistic       0.30 Kolmogrov-Smirnoff Gamma GOF Test

5% K-S Critical Value       0.15ata Not Gamma Distributed at 5% Significance Lev

5% Shapiro Wilk Critical Value       0.93 Data Not Normal at 5% Significance Level
Lilliefors Test Statistic       0.43 Lilliefors GOF Test

   95% Adjusted-CLT UCL (Chen-1995)  10233

5% Lilliefors Critical Value       0.14 Data Not Normal at 5% Significance Level
Data Not Normal at 5% Significance Level

   95% Modified-t UCL (Johnson-1978)   8534

Normal GOF Test
Shapiro Wilk Test Statistic       0.29 Shapiro Wilk GOF Test
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nu hat (MLE)    118.5 nu star (bias corrected)    110
MLE Mean (bias corrected)       5.61 MLE Sd (bias corrected)       4.54

Approximate Chi Square Value (0.05)      86.75
Adjusted Level of Significance      0.042 Adjusted Chi Square Value      85.82

5% A-D Critical Value       0.76ata Not Gamma Distributed at 5% Significance Lev
K-S Test Statistic       0.27 Kolmogrov-Smirnoff Gamma GOF Test

Gamma Statistics
k hat (MLE)       1.64 k star (bias corrected MLE)       1.52

5% K-S Critical Value       0.14ata Not Gamma Distributed at 5% Significance Lev
Data Not Gamma Distributed at 5% Significance Level

Theta hat (MLE)       3.41 Theta star (bias corrected MLE)       3.67

Lilliefors Test Statistic       0.39 Lilliefors GOF Test
5% Lilliefors Critical Value       0.14 Data Not Normal at 5% Significance Level

   95% Modified-t UCL (Johnson-1978)       8.48

Data Not Normal at 5% Significance Level

Assuming Normal Distribution
   95% Normal UCL    95% UCLs (Adjusted for Skewness)

Gamma GOF Test
A-D Test Statistic       3.40 Anderson-Darling Gamma GOF Test

   95% Student's-t UCL       8.24    95% Adjusted-CLT UCL (Chen-1995)       9.74

Coefficient of Variation       1.65 Skewness       5.68

Maximum      59 Median       4.22
SD

Normal GOF Test
Shapiro Wilk Test Statistic       0.31 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.93 Data Not Normal at 5% Significance Level

      5.61

Chromium

General Statistics
Total Number of Observations      36 Number of Distinct Observations      36

      9.30 Std. Error of Mean       1.55

Number of Missing Observations       0
Minimum       1.31 Mean

Suggested UCL to Use

   95% t UCL (Assumes normality)       0.36
DL/2 is not a recommended method, provided for comparisons and historical reasons

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
Recommendations are based upon data size, data distribution, and skewness.

mmendations are based upon the results of the simulation studies summarized in Singh, Maichle, and 
ations results will not cover all Real World data sets; for additional insight the user may want to cons

95% KM (t) UCL       0.34 95% KM (Percentile Bootstrap) UCL       0.34

Approximate Chi Square Value (20.14, α)      10.95 Adjusted Chi Square Value (20.14, β)      10.65

DL/2 Statistics
Mean in Original Scale       0.24 SD in Original Scale       0.41

 Approximate KM-UCL (use when n>=50)       0.41mma Adjusted KM-UCL (use when n<50)       0.42

Nonparametric Distribution Free UCL Statistics
Detected Data appear Normal Distributed at 5% Significance Level

nu hat (MLE)      48.43 nu star (bias corrected)      39.39

Gamma Kaplan-Meier (KM) Statistics
k hat (KM)       0.28 nu hat (KM)      20.14

MLE Mean (bias corrected)       0.62 MLE Sd (bias corrected)       0.53

Adjusted Level of Significance (β)      0.042

K-S Test Statistic       0.15 Kolmogrov-Smirnoff GOF
5% K-S Critical Value       0.23d data appear Gamma Distributed at 5% Significan

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only
k hat (MLE)       1.73 k star (bias corrected MLE)       1.40

Theta hat (MLE)       0.36 Theta star (bias corrected MLE)       0.44

97.5% KM Chebyshev UCL       0.67 99% KM Chebyshev UCL       0.94

   95% KM (z) UCL       0.34    95% KM Bootstrap t UCL       0.36
90% KM Chebyshev UCL

Gamma GOF Tests on Detected Observations Only
A-D Test Statistic       0.44 Anderson-Darling GOF Test

5% A-D Critical Value       0.74d data appear Gamma Distributed at 5% Significan

5% Lilliefors Critical Value       0.23etected Data appear Normal at 5% Significance Le
Detected Data appear Normal at 5% Significance Level

      0.34

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs
Mean       0.22 Standard Error of Mean      0.072

      0.44 95% KM Chebyshev UCL       0.54

SD       0.42    95% KM (BCA) UCL       0.35
95% KM (t) UCL       0.34 95% KM (Percentile Bootstrap) UCL
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nu hat (MLE)    215.9 nu star (bias corrected)    136.3

Gamma Kaplan-Meier (KM) Statistics
k hat (KM)      13.47 nu hat (KM)    969.8

MLE Mean (bias corrected)      0.020 MLE Sd (bias corrected)     0.006

K-S Test Statistic       0.26 Kolmogrov-Smirnoff GOF
5% K-S Critical Value       0.29d data appear Gamma Distributed at 5% Significan

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only
k hat (MLE)      13.5 k star (bias corrected MLE)       8.51

Theta hat (MLE)     0.001 Theta star (bias corrected MLE)     0.002

97.5% KM Chebyshev UCL      0.033 99% KM Chebyshev UCL      0.041

   95% KM (z) UCL      0.023    95% KM Bootstrap t UCL      0.024
90% KM Chebyshev UCL

Gamma GOF Tests on Detected Observations Only
A-D Test Statistic       0.51 Anderson-Darling GOF Test

5% A-D Critical Value       0.71d data appear Gamma Distributed at 5% Significan

Lilliefors Test Statistic       0.25 Lilliefors GOF Test
5% Lilliefors Critical Value       0.31etected Data appear Normal at 5% Significance Le

     0.023

Detected Data appear Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs
Mean      0.020 Standard Error of Mean     0.002

     0.026 95% KM Chebyshev UCL      0.029

SD     0.005    95% KM (BCA) UCL      0.023
95% KM (t) UCL      0.023 95% KM (Percentile Bootstrap) UCL

Mean of Logged Detects     -3.934 SD of Logged Detects       0.29

Median Detects      0.019 CV Detects       0.29
Skewness Detects

Normal GOF Test on Detects Only
Shapiro Wilk Test Statistic       0.87 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.81etected Data appear Normal at 5% Significance Le

Number of Distinct Detects       8 Number of Distinct Non-Detects      24

    0.005

Minimum Detect      0.013 Minimum Non-Detect      0.034
Maximum Detect      0.028 Maximum Non-Detect       0.15

      0.27 Kurtosis Detects     -1.883

Variance Detects 3.5010E Percent Non-Detects      77.78
Mean Detects      0.020 SD Detects

For additional insight the user may want to consult a statistician.

Suggested UCL to Use
95% Chebyshev (Mean, Sd) UCL      12.38

Chrysene

General Statistics
Total Number of Observations      36 Number of Distinct Observations      32

Number of Detects       8 Number of Non-Detects      28

   95% BCA Bootstrap UCL      10.37
   90% Chebyshev(Mean, Sd) UCL      10.27    95% Chebyshev(Mean, Sd) UCL      12.38

 97.5% Chebyshev(Mean, Sd) UCL      15.31    99% Chebyshev(Mean, Sd) UCL      21.05

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
mmendations are based upon the results of the simulation studies summarized in Singh, Singh, and 

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

Nonparametric Distribution Free UCLs

   95% Chebyshev (MVUE) UCL       7.39  97.5% Chebyshev (MVUE) UCL       8.46
   99% Chebyshev (MVUE) UCL

   95% CLT UCL       8.17    95% Jackknife UCL       8.24
   95% Standard Bootstrap UCL       8.16    95% Bootstrap-t UCL      17.19

   95% Hall's Bootstrap UCL      19.58    95% Percentile Bootstrap UCL       8.58

Lognormal Statistics
Minimum of Logged Data       0.27 Mean of logged Data       1.39

     10.57

Assuming Lognormal Distribution
   95% H-UCL       6.17    90% Chebyshev (MVUE) UCL       6.62

Nonparametric Distribution Free UCL Statistics
Data do not follow a Discernible Distribution (0.05)

Lilliefors Lognormal GOF Test

Lognormal GOF Test
Shapiro Wilk Test Statistic       0.84 Shapiro Wilk Lognormal GOF Test

5% Lilliefors Critical Value       0.14 Data Not Lognormal at 5% Significance Level
Data Not Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.93 Data Not Lognormal at 5% Significance Level
Lilliefors Test Statistic       0.17

Maximum of Logged Data       4.07 SD of logged Data       0.64

Assuming Gamma Distribution
oximate Gamma UCL (use when n>=50))       7.12% Adjusted Gamma UCL (use when n<50)       7.2
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K-S Test Statistic       0.13 Kolmogrov-Smirnoff Gamma GOF Test

   95% Modified-t UCL (Johnson-1978)       3.01

Assuming Normal Distribution
   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL       2.97

Gamma GOF Test
A-D Test Statistic       1.06 Anderson-Darling Gamma GOF Test

5% A-D Critical Value       0.76ata Not Gamma Distributed at 5% Significance Lev

Normal GOF Test
Shapiro Wilk Test Statistic       0.58 Shapiro Wilk GOF Test

SD       2.42 Std. Error of Mean       0.40
Coefficient of Variation

5% Shapiro Wilk Critical Value       0.93 Data Not Normal at 5% Significance Level
Lilliefors Test Statistic       0.22 Lilliefors GOF Test

   95% Adjusted-CLT UCL (Chen-1995)       3.24

5% Lilliefors Critical Value       0.14 Data Not Normal at 5% Significance Level
Data Not Normal at 5% Significance Level

General Statistics

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
Recommendations are based upon data size, data distribution, and skewness.

mmendations are based upon the results of the simulation studies summarized in Singh, Maichle, and 
ations results will not cover all Real World data sets; for additional insight the user may want to cons

      1.92

Total Number of Observations      36 Number of Distinct Observations      33
Number of Missing Observations       0

      1.06 Skewness       4.06

Minimum       0.42 Mean       2.28
Maximum      14.8 Median

   95% t UCL (Assumes normality)      0.023    95% H-Stat UCL      0.022

Suggested UCL to Use
95% KM (t) UCL      0.023 95% KM (Percentile Bootstrap) UCL      0.023

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics
Detected Data appear Normal Distributed at 5% Significance Level

Cobalt

KM SD (logged)       0.27    95% Critical H Value (KM-Log)       1.76
KM Standard Error of Mean (logged)       0.10

DL/2 Statistics
DL/2 Normal DL/2 Log-Transformed
Mean in Original Scale      0.020 Mean in Log Scale     -3.92

SD in Original Scale      0.010 SD in Log Scale       0.27

% t UCL (assumes normality of ROS data)      0.020    95% Percentile Bootstrap UCL      0.020
   95% BCA Bootstrap UCL      0.020    95% Bootstrap t UCL      0.020

   95% H-UCL (Log ROS)      0.020

CLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distribute
KM Mean (logged)     -3.934    95% H-UCL (KM -Log)      0.022

Lilliefors Test Statistic       0.24 Lilliefors GOF Test
5% Lilliefors Critical Value       0.31ected Data appear Lognormal at 5% Significance L

Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects
Mean in Original Scale      0.019 Mean in Log Scale     -3.934

SD in Original Scale     0.003 SD in Log Scale       0.14

mma Approximate UCL (use when n>=50)      0.020% Gamma Adjusted UCL (use when n<50)      0.021

Adjusted Level of Significance (β)      0.042
Approximate Chi Square Value (N/A, α)

Lognormal GOF Test on Detected Observations Only
Shapiro Wilk Test Statistic       0.87 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.81ected Data appear Lognormal at 5% Significance L

SD     0.003 CV       0.15

    0.003

k hat (MLE)      45.96 k star (bias corrected MLE)      42.15
Theta hat (MLE) 4.3630E Theta star (bias corrected MLE) 4.7575E

  2908 Adjusted Chi Square Value (N/A, β)   2902

nu hat (MLE)   3309 nu star (bias corrected)   3035
MLE Mean (bias corrected)      0.020 MLE Sd (bias corrected)

 Approximate KM-UCL (use when n>=50)      0.021mma Adjusted KM-UCL (use when n<50)      0.022

ma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM e
Minimum      0.013 Mean      0.020

Gamma ROS Statistics using Imputed  Non-Detects
GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1
For such situations, GROS method tends to yield inflated values of UCLs and BTVs

Maximum      0.028 Median      0.019

pproximate Chi Square Value (969.75, α)    898.5 Adjusted Chi Square Value (969.75, β)    895.4
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K-S Test Statistic       0.18 Kolmogrov-Smirnoff GOF
5% K-S Critical Value       0.15ed Data Not Gamma Distributed at 5% Significanc

97.5% KM Chebyshev UCL      19.06 99% KM Chebyshev UCL      25.51

   95% KM (z) UCL      11.05    95% KM Bootstrap t UCL      12.97
90% KM Chebyshev UCL

Gamma GOF Tests on Detected Observations Only
A-D Test Statistic       1.50 Anderson-Darling GOF Test

5% A-D Critical Value       0.77ed Data Not Gamma Distributed at 5% Significanc

Lilliefors Test Statistic       0.26 Lilliefors GOF Test
5% Lilliefors Critical Value       0.15Detected Data Not Normal at 5% Significance Leve

     11.27

Detected Data Not Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs
Mean       8.19 Standard Error of Mean       1.74

     13.41 95% KM Chebyshev UCL      15.78

SD      10.29    95% KM (BCA) UCL      11.27
   95% KM (t) UCL      11.13    95% KM (Percentile Bootstrap) UCL

Mean of Logged Detects       1.63 SD of Logged Detects       0.97

Median Detects       4.35 CV Detects       1.23
Skewness Detects

Normal GOF Test on Detects Only
Shapiro Wilk Test Statistic       0.67 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.93Detected Data Not Normal at 5% Significance Leve

Number of Distinct Detects      33 Number of Distinct Non-Detects       2

     10.59

Minimum Detect       1.21 Minimum Non-Detect       1.09
Maximum Detect      45.7 Maximum Non-Detect       1.1

      2.26 Kurtosis Detects       4.86

Variance Detects    112.3 Percent Non-Detects       5.55
Mean Detects       8.60 SD Detects

For additional insight the user may want to consult a statistician.

Suggested UCL to Use
95% Adjusted Gamma UCL       2.92

Copper

General Statistics
Total Number of Observations      36 Number of Distinct Observations      35

Number of Detects      34 Number of Non-Detects       2

   95% BCA Bootstrap UCL       3.38
   90% Chebyshev(Mean, Sd) UCL       3.50    95% Chebyshev(Mean, Sd) UCL       4.05

 97.5% Chebyshev(Mean, Sd) UCL       4.81    99% Chebyshev(Mean, Sd) UCL       6.31

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
mmendations are based upon the results of the simulation studies summarized in Singh, Singh, and 

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

Nonparametric Distribution Free UCLs

   95% Chebyshev (MVUE) UCL       3.67  97.5% Chebyshev (MVUE) UCL       4.29
   99% Chebyshev (MVUE) UCL

   95% CLT UCL       2.95    95% Jackknife UCL       2.97
   95% Standard Bootstrap UCL       2.94    95% Bootstrap-t UCL       3.55

   95% Hall's Bootstrap UCL       5.84    95% Percentile Bootstrap UCL       2.95

Lognormal Statistics
Minimum of Logged Data     -0.849 Mean of logged Data       0.50

      5.51

Assuming Lognormal Distribution
   95% H-UCL       3.03    90% Chebyshev (MVUE) UCL       3.22

Nonparametric Distribution Free UCL Statistics
Data appear to follow a Discernible Distribution at 5% Significance Level

Lilliefors Lognormal GOF Test

Lognormal GOF Test
Shapiro Wilk Test Statistic       0.92 Shapiro Wilk Lognormal GOF Test

5% Lilliefors Critical Value       0.14Data appear Lognormal at 5% Significance Level
Data appear Approximate Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.93 Data Not Lognormal at 5% Significance Level
Lilliefors Test Statistic       0.13

Maximum of Logged Data       2.69 SD of logged Data       0.79

nu hat (MLE)    121.7 nu star (bias corrected)    112.9
MLE Mean (bias corrected)       2.28 MLE Sd (bias corrected)       1.82

Approximate Chi Square Value (0.05)      89.38

Assuming Gamma Distribution
roximate Gamma UCL (use when n>=50)       2.89% Adjusted Gamma UCL (use when n<50)       2.92

Adjusted Level of Significance      0.042 Adjusted Chi Square Value      88.43

5% K-S Critical Value       0.14d data appear Gamma Distributed at 5% Significan
Detected data follow Appr. Gamma Distribution at 5% Significance Level

Gamma Statistics
k hat (MLE)       1.69 k star (bias corrected MLE)       1.56

Theta hat (MLE)       1.35 Theta star (bias corrected MLE)       1.45
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Normal GOF Test on Detects Only
Shapiro Wilk Test Statistic       0.91 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.85etected Data appear Normal at 5% Significance Le

      0.75 Kurtosis Detects     -0.475

Variance Detects 2.9389E Percent Non-Detects      69.44
Mean Detects      0.036 SD Detects

Mean of Logged Detects     -3.424 SD of Logged Detects       0.47

Median Detects      0.029 CV Detects       0.47
Skewness Detects

Fluoranthene

General Statistics
Total Number of Observations      36 Number of Distinct Observations      32

Number of Detects      11 Number of Non-Detects      25
Number of Distinct Detects      11 Number of Distinct Non-Detects      21

     0.017

Minimum Detect      0.014 Minimum Non-Detect      0.034
Maximum Detect      0.068 Maximum Non-Detect       0.15

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics
Detected Data appear Lognormal Distributed at 5% Significance Level

SD in Original Scale      10.46 SD in Log Scale       1.08
   95% t UCL (Assumes normality)

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
Recommendations are based upon data size, data distribution, and skewness.

mmendations are based upon the results of the simulation studies summarized in Singh, Maichle, and 
ations results will not cover all Real World data sets; for additional insight the user may want to cons

Suggested UCL to Use
95% KM (Chebyshev) UCL      15.78

      1.51

KM SD (logged)       1    95% Critical H Value (KM-Log)       2.38
KM Standard Error of Mean (logged)       0.16

     11.11    95% H-Stat UCL      12.77

DL/2 Statistics
DL/2 Normal DL/2 Log-Transformed
Mean in Original Scale       8.16 Mean in Log Scale

% t UCL (assumes normality of ROS data)      11.1    95% Percentile Bootstrap UCL      11.05
   95% BCA Bootstrap UCL      11.83    95% Bootstrap t UCL      12.64

   95% H-UCL (Log ROS)      12.92

CLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distribute
KM Mean (logged)       1.54    95% H-UCL (KM -Log)      11.6

Lilliefors Test Statistic       0.11 Lilliefors GOF Test
5% Lilliefors Critical Value       0.15ected Data appear Lognormal at 5% Significance L

Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects
Mean in Original Scale       8.15 Mean in Log Scale       1.50

SD in Original Scale      10.46 SD in Log Scale       1.09

mma Approximate UCL (use when n>=50)      11.68% Gamma Adjusted UCL (use when n<50)      11.88

Adjusted Level of Significance (β)      0.042
Approximate Chi Square Value (50.31, α)

Lognormal GOF Test on Detected Observations Only
Shapiro Wilk Test Statistic       0.93 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.93ected Data appear Lognormal at 5% Significance L

SD      10.48 CV       1.28

      9.72

k hat (MLE)       0.74 k star (bias corrected MLE)       0.69
Theta hat (MLE)      10.96 Theta star (bias corrected MLE)      11.64

     35.02 Adjusted Chi Square Value (50.31, β)      34.44

nu hat (MLE)      53.43 nu star (bias corrected)      50.31
MLE Mean (bias corrected)       8.13 MLE Sd (bias corrected)

 Approximate KM-UCL (use when n>=50)      12.01mma Adjusted KM-UCL (use when n<50)      12.22

ma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM e
Minimum      0.01 Mean       8.13

Gamma ROS Statistics using Imputed  Non-Detects
GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1
For such situations, GROS method tends to yield inflated values of UCLs and BTVs

Maximum      45.7 Median       4.2

nu hat (MLE)      74.9 nu star (bias corrected)      69.62

Gamma Kaplan-Meier (KM) Statistics
k hat (KM)       0.63 nu hat (KM)      45.64

MLE Mean (bias corrected)       8.60 MLE Sd (bias corrected)       8.50

Approximate Chi Square Value (45.64, α)      31.14 Adjusted Chi Square Value (45.64, β)      30.59

Detected Data Not Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only
k hat (MLE)       1.10 k star (bias corrected MLE)       1.02

Theta hat (MLE)       7.81 Theta star (bias corrected MLE)       8.40



1246
1247
1248
1249
1250
1251
1252
1253
1254
1255
1256
1257
1258
1259
1260
1261
1262
1263
1264
1265
1266
1267
1268
1269
1270
1271
1272
1273
1274
1275
1276
1277
1278
1279
1280
1281
1282
1283
1284
1285
1286
1287
1288
1289
1290
1291
1292
1293
1294
1295
1296
1297
1298
1299
1300
1301
1302
1303
1304
1305
1306
1307
1308
1309
1310
1311
1312
1313
1314
1315
1316
1317
1318
1319
1320
1321
1322
1323
1324
1325
1326
1327
1328

A B C D E F G H I J K L

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
Recommendations are based upon data size, data distribution, and skewness.

mmendations are based upon the results of the simulation studies summarized in Singh, Maichle, and 
ations results will not cover all Real World data sets; for additional insight the user may want to cons

Mean in Original Scale      0.025 Mean in Log Scale     -3.775
SD in Original Scale      0.015 SD in Log Scale       0.42

   95% t UCL (Assumes normality)      0.029    95% H-Stat UCL      0.028

Suggested UCL to Use
95% KM (t) UCL      0.032 95% KM (Percentile Bootstrap) UCL      0.033

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics
Detected Data appear Normal Distributed at 5% Significance Level

CLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distribute
KM Mean (logged)     -3.63    95% H-UCL (KM -Log)      0.031

KM SD (logged)       0.35    95% Critical H Value (KM-Log)       1.81
KM Standard Error of Mean (logged)       0.10

DL/2 Statistics
DL/2 Normal DL/2 Log-Transformed

SD in Original Scale      0.010 SD in Log Scale       0.29
% t UCL (assumes normality of ROS data)      0.031    95% Percentile Bootstrap UCL      0.031

   95% BCA Bootstrap UCL      0.031    95% Bootstrap t UCL      0.033
   95% H-UCL (Log ROS)      0.030

Lognormal GOF Test on Detected Observations Only
Shapiro Wilk Test Statistic       0.96 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.85ected Data appear Lognormal at 5% Significance L
Lilliefors Test Statistic       0.17 Lilliefors GOF Test

5% Lilliefors Critical Value       0.26ected Data appear Lognormal at 5% Significance L
Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects
Mean in Original Scale      0.028 Mean in Log Scale     -3.614

   607.9 Adjusted Chi Square Value (666.80, β)    605.3

nu hat (MLE)    726 nu star (bias corrected)    666.8
MLE Mean (bias corrected)      0.028 MLE Sd (bias corrected)

mma Approximate UCL (use when n>=50)      0.031% Gamma Adjusted UCL (use when n<50)      0.031

Adjusted Level of Significance (β)      0.042
pproximate Chi Square Value (666.80, α)

Maximum      0.068 Median      0.024
SD      0.010 CV       0.37

    0.009

k hat (MLE)      10.08 k star (bias corrected MLE)       9.26
Theta hat (MLE)     0.002 Theta star (bias corrected MLE)     0.003

pproximate Chi Square Value (438.39, α)    390.8 Adjusted Chi Square Value (438.39, β)    388.8
 Approximate KM-UCL (use when n>=50)      0.031mma Adjusted KM-UCL (use when n<50)      0.032

ma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM e
Minimum      0.014 Mean      0.028

Gamma ROS Statistics using Imputed  Non-Detects
GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1
For such situations, GROS method tends to yield inflated values of UCLs and BTVs

Theta hat (MLE)     0.007 Theta star (bias corrected MLE)     0.009
nu hat (MLE)    111.3 nu star (bias corrected)      82.25

Gamma Kaplan-Meier (KM) Statistics
k hat (KM)       6.08 nu hat (KM)    438.4

MLE Mean (bias corrected)      0.036 MLE Sd (bias corrected)      0.018

Gamma GOF Tests on Detected Observations Only
A-D Test Statistic       0.30 Anderson-Darling GOF Test

5% A-D Critical Value       0.73d data appear Gamma Distributed at 5% Significan
K-S Test Statistic       0.2 Kolmogrov-Smirnoff GOF

5% K-S Critical Value       0.25d data appear Gamma Distributed at 5% Significan
Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only
k hat (MLE)       5.05 k star (bias corrected MLE)       3.73

     0.036 95% KM Chebyshev UCL      0.04

SD      0.011    95% KM (BCA) UCL      0.033
95% KM (t) UCL      0.032 95% KM (Percentile Bootstrap) UCL

97.5% KM Chebyshev UCL      0.045 99% KM Chebyshev UCL      0.055

   95% KM (z) UCL      0.032    95% KM Bootstrap t UCL      0.032
90% KM Chebyshev UCL

Lilliefors Test Statistic       0.24 Lilliefors GOF Test
5% Lilliefors Critical Value       0.26etected Data appear Normal at 5% Significance Le

     0.033

Detected Data appear Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs
Mean      0.028 Standard Error of Mean     0.002
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Total Number of Observations      36 Number of Distinct Observations      35
Number of Missing Observations       0

Minimum   5080 Mean   9558

 97.5% Chebyshev(Mean, Sd) UCL       8.43    99% Chebyshev(Mean, Sd) UCL      11.11

Suggested UCL to Use
95% Chebyshev (Mean, Sd) UCL       7.07

Iron

General Statistics

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
mmendations are based upon the results of the simulation studies summarized in Singh, Singh, and 

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.
For additional insight the user may want to consult a statistician.

   95% CLT UCL       5.11    95% Jackknife UCL       5.14
   95% Standard Bootstrap UCL       5.11    95% Bootstrap-t UCL       6.16

   95% Hall's Bootstrap UCL       8.96    95% Percentile Bootstrap UCL       5.19
   95% BCA Bootstrap UCL       5.64

   90% Chebyshev(Mean, Sd) UCL       6.09    95% Chebyshev(Mean, Sd) UCL       7.07

      8.41

Assuming Lognormal Distribution
   95% H-UCL       4.76    90% Chebyshev (MVUE) UCL       5.1

Nonparametric Distribution Free UCL Statistics
Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

   95% Chebyshev (MVUE) UCL       5.74  97.5% Chebyshev (MVUE) UCL       6.64
   99% Chebyshev (MVUE) UCL

5% Lilliefors Critical Value       0.14Data appear Lognormal at 5% Significance Level
Data appear Approximate Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.93 Data Not Lognormal at 5% Significance Level
Lilliefors Test Statistic       0.14

Maximum of Logged Data       3.17 SD of logged Data       0.71

Lognormal Statistics
Minimum of Logged Data      0.048 Mean of logged Data       1.05

Approximate Chi Square Value (0.05)      92.16

Assuming Gamma Distribution
oximate Gamma UCL (use when n>=50))       4.94% Adjusted Gamma UCL (use when n<50)       4.99

Adjusted Level of Significance      0.042 Adjusted Chi Square Value      91.2

Lilliefors Lognormal GOF Test

Lognormal GOF Test
Shapiro Wilk Test Statistic       0.91 Shapiro Wilk Lognormal GOF Test

Data Not Gamma Distributed at 5% Significance Level

Gamma Statistics
k hat (MLE)       1.73 k star (bias corrected MLE)       1.61

Theta hat (MLE)       2.25 Theta star (bias corrected MLE)       2.43
nu hat (MLE)    125.1 nu star (bias corrected)    116

MLE Mean (bias corrected)       3.92 MLE Sd (bias corrected)       3.09

Assuming Normal Distribution
   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL       5.14

Gamma GOF Test
A-D Test Statistic       1.95 Anderson-Darling Gamma GOF Test

5% A-D Critical Value       0.76ata Not Gamma Distributed at 5% Significance Lev
K-S Test Statistic       0.18 Kolmogrov-Smirnoff Gamma GOF Test

5% K-S Critical Value       0.14ata Not Gamma Distributed at 5% Significance Lev

5% Shapiro Wilk Critical Value       0.93 Data Not Normal at 5% Significance Level
Lilliefors Test Statistic       0.28 Lilliefors GOF Test

   95% Adjusted-CLT UCL (Chen-1995)       5.53

5% Lilliefors Critical Value       0.14 Data Not Normal at 5% Significance Level
Data Not Normal at 5% Significance Level

   95% Modified-t UCL (Johnson-1978)       5.21

      1.10 Skewness       3.32

Minimum       1.05 Mean       3.92
Maximum      23.9 Median

Normal GOF Test
Shapiro Wilk Test Statistic       0.60 Shapiro Wilk GOF Test

SD       4.33 Std. Error of Mean       0.72
Coefficient of Variation

Fluoride

General Statistics

      2.41

Total Number of Observations      36 Number of Distinct Observations      35
Number of Missing Observations       0
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5% Shapiro Wilk Critical Value       0.93 Data Not Normal at 5% Significance Level

      1.26 Skewness       3.12

Minimum       1.2 Mean      18.25
Maximum    125 Median

Normal GOF Test
Shapiro Wilk Test Statistic       0.67 Shapiro Wilk GOF Test

SD      23.09 Std. Error of Mean       3.84
Coefficient of Variation

Lead

General Statistics

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
mmendations are based upon the results of the simulation studies summarized in Singh, Singh, and 

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.
For additional insight the user may want to consult a statistician.

     11.75

Total Number of Observations      36 Number of Distinct Observations      34
Number of Missing Observations       0

   95% BCA Bootstrap UCL  10423
   90% Chebyshev(Mean, Sd) UCL  10908    95% Chebyshev(Mean, Sd) UCL  11520

 97.5% Chebyshev(Mean, Sd) UCL  12369    99% Chebyshev(Mean, Sd) UCL  14036

Suggested UCL to Use
95% Adjusted Gamma UCL  10350

Nonparametric Distribution Free UCLs

   95% Chebyshev (MVUE) UCL  11389  97.5% Chebyshev (MVUE) UCL  12186
   99% Chebyshev (MVUE) UCL

   95% CLT UCL  10298    95% Jackknife UCL  10318
   95% Standard Bootstrap UCL  10277    95% Bootstrap-t UCL  10481

   95% Hall's Bootstrap UCL  10892    95% Percentile Bootstrap UCL  10321

Lognormal Statistics
Minimum of Logged Data       8.53 Mean of logged Data       9.13

 13750

Assuming Lognormal Distribution
   95% H-UCL  10334    90% Chebyshev (MVUE) UCL  10815

Nonparametric Distribution Free UCL Statistics
Data appear to follow a Discernible Distribution at 5% Significance Level

Lilliefors Lognormal GOF Test

Lognormal GOF Test
Shapiro Wilk Test Statistic       0.96 Shapiro Wilk Lognormal GOF Test

5% Lilliefors Critical Value       0.14Data appear Lognormal at 5% Significance Level
Data appear Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.93Data appear Lognormal at 5% Significance Level
Lilliefors Test Statistic       0.11

Maximum of Logged Data       9.92 SD of logged Data       0.26

nu hat (MLE)   1062 nu star (bias corrected)    974.9
MLE Mean (bias corrected)   9558 MLE Sd (bias corrected)   2597

Approximate Chi Square Value (0.05)    903.4

Assuming Gamma Distribution
roximate Gamma UCL (use when n>=50)  10314% Adjusted Gamma UCL (use when n<50)  10350

Adjusted Level of Significance      0.042 Adjusted Chi Square Value    900.3

K-S Test Statistic       0.13 Kolmogrov-Smirnoff Gamma GOF Test
5% K-S Critical Value       0.14d data appear Gamma Distributed at 5% Significan

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics
k hat (MLE)      14.75 k star (bias corrected MLE)      13.54

Theta hat (MLE)    648 Theta star (bias corrected MLE)    705.9

   95% Modified-t UCL (Johnson-1978)  10340

Assuming Normal Distribution
   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL  10318

Gamma GOF Test
A-D Test Statistic       0.52 Anderson-Darling Gamma GOF Test

5% A-D Critical Value       0.74d data appear Gamma Distributed at 5% Significan

Normal GOF Test
Shapiro Wilk Test Statistic       0.87 Shapiro Wilk GOF Test

SD   2700 Std. Error of Mean    450
Coefficient of Variation

5% Shapiro Wilk Critical Value       0.93 Data Not Normal at 5% Significance Level
Lilliefors Test Statistic       0.17 Lilliefors GOF Test

   95% Adjusted-CLT UCL (Chen-1995)  10439

5% Lilliefors Critical Value       0.14 Data Not Normal at 5% Significance Level
Data Not Normal at 5% Significance Level

  9630

      0.28 Skewness       1.75

Maximum  20400 Median
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Assuming Normal Distribution
   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL    313.3

Normal GOF Test
Shapiro Wilk Test Statistic       0.58 Shapiro Wilk GOF Test

SD    226.6 Std. Error of Mean      37.76
Coefficient of Variation

5% Shapiro Wilk Critical Value       0.93 Data Not Normal at 5% Significance Level
Lilliefors Test Statistic       0.22 Lilliefors GOF Test

   95% Adjusted-CLT UCL (Chen-1995)    339.6

5% Lilliefors Critical Value       0.14 Data Not Normal at 5% Significance Level
Data Not Normal at 5% Significance Level

   192.5

Total Number of Observations      36 Number of Distinct Observations      35
Number of Missing Observations       0

      0.90 Skewness       4.15

Minimum      76.2 Mean    249.5
Maximum   1420 Median

 97.5% Chebyshev(Mean, Sd) UCL      42.28    99% Chebyshev(Mean, Sd) UCL      56.53

Suggested UCL to Use
95% Adjusted Gamma UCL      25.2

Manganese

General Statistics

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
mmendations are based upon the results of the simulation studies summarized in Singh, Singh, and 

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.
For additional insight the user may want to consult a statistician.

   95% CLT UCL      24.57    95% Jackknife UCL      24.75
   95% Standard Bootstrap UCL      24.41    95% Bootstrap-t UCL      29.15

   95% Hall's Bootstrap UCL      52.38    95% Percentile Bootstrap UCL      24.74
   95% BCA Bootstrap UCL      27.07

   90% Chebyshev(Mean, Sd) UCL      29.79    95% Chebyshev(Mean, Sd) UCL      35.02

     58.29

Assuming Lognormal Distribution
   95% H-UCL      30.08    90% Chebyshev (MVUE) UCL      30.4

Nonparametric Distribution Free UCL Statistics
Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

   95% Chebyshev (MVUE) UCL      35.86  97.5% Chebyshev (MVUE) UCL      43.42
   99% Chebyshev (MVUE) UCL

5% Lilliefors Critical Value       0.14Data appear Lognormal at 5% Significance Level
Data appear Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.93Data appear Lognormal at 5% Significance Level
Lilliefors Test Statistic       0.10

Maximum of Logged Data       4.82 SD of logged Data       1.10

Lognormal Statistics
Minimum of Logged Data       0.18 Mean of logged Data       2.32

Approximate Chi Square Value (0.05)      49.47

Assuming Gamma Distribution
roximate Gamma UCL (use when n>=50)      24.84% Adjusted Gamma UCL (use when n<50)      25.2

Adjusted Level of Significance      0.042 Adjusted Chi Square Value      48.77

Lilliefors Lognormal GOF Test

Lognormal GOF Test
Shapiro Wilk Test Statistic       0.97 Shapiro Wilk Lognormal GOF Test

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics
k hat (MLE)       1 k star (bias corrected MLE)       0.93

Theta hat (MLE)      18.24 Theta star (bias corrected MLE)      19.5
nu hat (MLE)      72.03 nu star (bias corrected)      67.36

MLE Mean (bias corrected)      18.25 MLE Sd (bias corrected)      18.86

Assuming Normal Distribution
   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL      24.75

Gamma GOF Test
A-D Test Statistic       0.65 Anderson-Darling Gamma GOF Test

5% A-D Critical Value       0.77d data appear Gamma Distributed at 5% Significan
K-S Test Statistic       0.12 Kolmogrov-Smirnoff Gamma GOF Test

5% K-S Critical Value       0.15d data appear Gamma Distributed at 5% Significan

Lilliefors Test Statistic       0.23 Lilliefors GOF Test

   95% Adjusted-CLT UCL (Chen-1995)      26.72

5% Lilliefors Critical Value       0.14 Data Not Normal at 5% Significance Level
Data Not Normal at 5% Significance Level

   95% Modified-t UCL (Johnson-1978)      25.08
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97.5% KM Chebyshev UCL       0.23 99% KM Chebyshev UCL       0.33

   95% KM (z) UCL       0.11    95% KM Bootstrap t UCL       0.24
90% KM Chebyshev UCL

Lilliefors Test Statistic       0.35 Lilliefors GOF Test
5% Lilliefors Critical Value       0.15Detected Data Not Normal at 5% Significance Leve

      0.11

Detected Data Not Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs
Mean      0.065 Standard Error of Mean      0.026

      0.14 95% KM Chebyshev UCL       0.18

SD       0.15    95% KM (BCA) UCL       0.11
   95% KM (t) UCL       0.11    95% KM (Percentile Bootstrap) UCL

Mean of Logged Detects     -3.408 SD of Logged Detects       1.12

Median Detects      0.030 CV Detects       2.27
Skewness Detects

Normal GOF Test on Detects Only
Shapiro Wilk Test Statistic       0.38 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.92Detected Data Not Normal at 5% Significance Leve

Number of Distinct Detects      31 Number of Distinct Non-Detects       5

      0.17

Minimum Detect     0.005 Minimum Non-Detect      0.011
Maximum Detect       0.95 Maximum Non-Detect      0.012

      4.88 Kurtosis Detects      25.36

Variance Detects      0.029 Percent Non-Detects      13.89
Mean Detects      0.075 SD Detects

For additional insight the user may want to consult a statistician.

Suggested UCL to Use
95% Adjusted Gamma UCL    303.4

Mercury

General Statistics
Total Number of Observations      36 Number of Distinct Observations      36

Number of Detects      31 Number of Non-Detects       5

   95% BCA Bootstrap UCL    352.8
   90% Chebyshev(Mean, Sd) UCL    362.8    95% Chebyshev(Mean, Sd) UCL    414.1

 97.5% Chebyshev(Mean, Sd) UCL    485.4    99% Chebyshev(Mean, Sd) UCL    625.3

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
mmendations are based upon the results of the simulation studies summarized in Singh, Singh, and 

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

Nonparametric Distribution Free UCLs

   95% Chebyshev (MVUE) UCL    350.8  97.5% Chebyshev (MVUE) UCL    398.4
   99% Chebyshev (MVUE) UCL

   95% CLT UCL    311.6    95% Jackknife UCL    313.3
   95% Standard Bootstrap UCL    311    95% Bootstrap-t UCL    380.8

   95% Hall's Bootstrap UCL    576.4    95% Percentile Bootstrap UCL    317.5

Lognormal Statistics
Minimum of Logged Data       4.33 Mean of logged Data       5.31

   492

Assuming Lognormal Distribution
   95% H-UCL    295.1    90% Chebyshev (MVUE) UCL    316.5

Nonparametric Distribution Free UCL Statistics
Data appear to follow a Discernible Distribution at 5% Significance Level

Lilliefors Lognormal GOF Test

Lognormal GOF Test
Shapiro Wilk Test Statistic       0.95 Shapiro Wilk Lognormal GOF Test

5% Lilliefors Critical Value       0.14Data appear Lognormal at 5% Significance Level
Data appear Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.93Data appear Lognormal at 5% Significance Level
Lilliefors Test Statistic      0.076

Maximum of Logged Data       7.25 SD of logged Data       0.59

nu hat (MLE)    186.4 nu star (bias corrected)    172.2
MLE Mean (bias corrected)    249.5 MLE Sd (bias corrected)    161.3

Approximate Chi Square Value (0.05)    142.9

Assuming Gamma Distribution
roximate Gamma UCL (use when n>=50)    300.8% Adjusted Gamma UCL (use when n<50)    303.4

Adjusted Level of Significance      0.042 Adjusted Chi Square Value    141.7

K-S Test Statistic       0.11 Kolmogrov-Smirnoff Gamma GOF Test
5% K-S Critical Value       0.14d data appear Gamma Distributed at 5% Significan

Detected data follow Appr. Gamma Distribution at 5% Significance Level

Gamma Statistics
k hat (MLE)       2.58 k star (bias corrected MLE)       2.39

Theta hat (MLE)      96.37 Theta star (bias corrected MLE)    104.3

   95% Modified-t UCL (Johnson-1978)    317.7

Gamma GOF Test
A-D Test Statistic       0.95 Anderson-Darling Gamma GOF Test

5% A-D Critical Value       0.75ata Not Gamma Distributed at 5% Significance Lev
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Variance Detects 3.4273E Percent Non-Detects      80.56
Mean Detects     0.003 SD Detects

Median Detects     0.003 CV Detects       0.18

Methylene Chloride

General Statistics
Total Number of Observations      36 Number of Distinct Observations      35

Number of Detects       7 Number of Non-Detects      29
Number of Distinct Detects       7 Number of Distinct Non-Detects      28

5.8543E

Minimum Detect     0.002 Minimum Non-Detect     0.004
Maximum Detect     0.004 Maximum Non-Detect     0.007

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics
Detected Data appear Lognormal Distributed at 5% Significance Level

SD in Original Scale       0.16 SD in Log Scale       1.2
   95% t UCL (Assumes normality)

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
Recommendations are based upon data size, data distribution, and skewness.

mmendations are based upon the results of the simulation studies summarized in Singh, Maichle, and 
ations results will not cover all Real World data sets; for additional insight the user may want to cons

Suggested UCL to Use
97.5% KM (Chebyshev) UCL       0.23

    -3.642

KM SD (logged)       1.14    95% Critical H Value (KM-Log)       2.55
KM Standard Error of Mean (logged)       0.19

      0.11    95% H-Stat UCL      0.091

DL/2 Statistics
DL/2 Normal DL/2 Log-Transformed
Mean in Original Scale      0.065 Mean in Log Scale

% t UCL (assumes normality of ROS data)       0.11    95% Percentile Bootstrap UCL       0.11
   95% BCA Bootstrap UCL       0.14    95% Bootstrap t UCL       0.24

   95% H-UCL (Log ROS)      0.087

CLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distribute
KM Mean (logged)     -3.608    95% H-UCL (KM -Log)      0.086

Lilliefors Test Statistic       0.11 Lilliefors GOF Test
5% Lilliefors Critical Value       0.15ected Data appear Lognormal at 5% Significance L

Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects
Mean in Original Scale      0.065 Mean in Log Scale     -3.604

SD in Original Scale       0.16 SD in Log Scale       1.15

mma Approximate UCL (use when n>=50)      0.095% Gamma Adjusted UCL (use when n<50)      0.097

Adjusted Level of Significance (β)      0.042
Approximate Chi Square Value (47.81, α)

Lognormal GOF Test on Detected Observations Only
Shapiro Wilk Test Statistic       0.95 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.92ected Data appear Lognormal at 5% Significance L

SD       0.16 CV       2.41

     0.081

k hat (MLE)       0.70 k star (bias corrected MLE)       0.66
Theta hat (MLE)      0.093 Theta star (bias corrected MLE)      0.099

     32.94 Adjusted Chi Square Value (47.81, β)      32.37

nu hat (MLE)      50.7 nu star (bias corrected)      47.81
MLE Mean (bias corrected)      0.066 MLE Sd (bias corrected)

 Approximate KM-UCL (use when n>=50)       0.14mma Adjusted KM-UCL (use when n<50)       0.15

ma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM e
Minimum     0.005 Mean      0.066

Gamma ROS Statistics using Imputed  Non-Detects
GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1
For such situations, GROS method tends to yield inflated values of UCLs and BTVs

Maximum       0.95 Median      0.026

nu hat (MLE)      45.43 nu star (bias corrected)      42.37

Gamma Kaplan-Meier (KM) Statistics
k hat (KM)       0.17 nu hat (KM)      12.55

MLE Mean (bias corrected)      0.075 MLE Sd (bias corrected)      0.090

Approximate Chi Square Value (12.55, α)       5.59 Adjusted Chi Square Value (12.55, β)       5.38

K-S Test Statistic       0.22 Kolmogrov-Smirnoff GOF
5% K-S Critical Value       0.16ed Data Not Gamma Distributed at 5% Significanc

Detected Data Not Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only
k hat (MLE)       0.73 k star (bias corrected MLE)       0.68

Theta hat (MLE)       0.10 Theta star (bias corrected MLE)       0.11

Gamma GOF Tests on Detected Observations Only
A-D Test Statistic       2.02 Anderson-Darling GOF Test

5% A-D Critical Value       0.78ed Data Not Gamma Distributed at 5% Significanc
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Mean in Original Scale     0.002 Mean in Log Scale     -5.83
SD in Original Scale 3.7267E SD in Log Scale       0.12

   95% t UCL (Assumes normality)     0.003    95% H-Stat UCL     0.003

Suggested UCL to Use
95% KM (t) UCL     0.003 95% KM (Percentile Bootstrap) UCL     0.003

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics
Detected Data appear Normal Distributed at 5% Significance Level

CLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distribute
KM Mean (logged)     -5.783    95% H-UCL (KM -Log)     0.003

KM SD (logged)       0.17    95% Critical H Value (KM-Log)       1.72
KM Standard Error of Mean (logged)      0.069

DL/2 Statistics
DL/2 Normal DL/2 Log-Transformed

SD in Original Scale 2.5388E SD in Log Scale      0.080
% t UCL (assumes normality of ROS data)     0.003    95% Percentile Bootstrap UCL     0.003

   95% BCA Bootstrap UCL     0.003    95% Bootstrap t UCL     0.003
   95% H-UCL (Log ROS)     N/A    

Lognormal GOF Test on Detected Observations Only
Shapiro Wilk Test Statistic       0.96 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.80ected Data appear Lognormal at 5% Significance L
Lilliefors Test Statistic       0.15 Lilliefors GOF Test

5% Lilliefors Critical Value       0.33ected Data appear Lognormal at 5% Significance L
Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects
Mean in Original Scale     0.003 Mean in Log Scale     -5.783

   352.7 Adjusted Chi Square Value (397.95, β)    350.8

nu hat (MLE)    432.7 nu star (bias corrected)    398
MLE Mean (bias corrected)     0.008 MLE Sd (bias corrected)

mma Approximate UCL (use when n>=50)     0.009% Gamma Adjusted UCL (use when n<50)     0.009

Adjusted Level of Significance (β)      0.042
pproximate Chi Square Value (397.95, α)

Maximum      0.01 Median      0.01
SD     0.002 CV       0.32

    0.003

k hat (MLE)       6.00 k star (bias corrected MLE)       5.52
Theta hat (MLE)     0.001 Theta star (bias corrected MLE)     0.001

Approximate Chi Square Value (N/A, α)   2282 Adjusted Chi Square Value (N/A, β)   2277
 Approximate KM-UCL (use when n>=50)     0.003mma Adjusted KM-UCL (use when n<50)     0.003

ma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM e
Minimum     0.002 Mean     0.008

Gamma ROS Statistics using Imputed  Non-Detects
GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1
For such situations, GROS method tends to yield inflated values of UCLs and BTVs

Theta hat (MLE) 9.1687E Theta star (bias corrected MLE) 1.5967E
nu hat (MLE)    477.3 nu star (bias corrected)    274.1

Gamma Kaplan-Meier (KM) Statistics
k hat (KM)      33.26 nu hat (KM)   2395

MLE Mean (bias corrected)     0.003 MLE Sd (bias corrected) 7.0646E

Gamma GOF Tests on Detected Observations Only
A-D Test Statistic       0.22 Anderson-Darling GOF Test

5% A-D Critical Value       0.70d data appear Gamma Distributed at 5% Significan
K-S Test Statistic       0.17 Kolmogrov-Smirnoff GOF

5% K-S Critical Value       0.31d data appear Gamma Distributed at 5% Significan
Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only
k hat (MLE)      34.09 k star (bias corrected MLE)      19.58

    0.003 95% KM Chebyshev UCL     0.004

SD 5.4200E    95% KM (BCA) UCL     0.003
95% KM (t) UCL     0.003 95% KM (Percentile Bootstrap) UCL

97.5% KM Chebyshev UCL     0.004 99% KM Chebyshev UCL     0.005

   95% KM (z) UCL     0.003    95% KM Bootstrap t UCL     0.003
90% KM Chebyshev UCL

Normal GOF Test on Detects Only
Shapiro Wilk Test Statistic       0.95 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.80etected Data appear Normal at 5% Significance Le
Lilliefors Test Statistic       0.16 Lilliefors GOF Test

5% Lilliefors Critical Value       0.33etected Data appear Normal at 5% Significance Le

    0.003

Detected Data appear Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs
Mean     0.003 Standard Error of Mean 2.2127E

      0.52 Kurtosis Detects     -0.672
Mean of Logged Detects     -5.783 SD of Logged Detects       0.18

Skewness Detects
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tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
mmendations are based upon the results of the simulation studies summarized in Singh, Singh, and 

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.
For additional insight the user may want to consult a statistician.

Suggested UCL to Use
95% Adjusted Gamma UCL       5.20

Nitrate

   95% CLT UCL       5.16    95% Jackknife UCL       5.18
   95% Standard Bootstrap UCL       5.17    95% Bootstrap-t UCL       5.49

   95% Hall's Bootstrap UCL       7.26    95% Percentile Bootstrap UCL       5.23
   95% BCA Bootstrap UCL       5.48

   90% Chebyshev(Mean, Sd) UCL       5.77    95% Chebyshev(Mean, Sd) UCL       6.39
 97.5% Chebyshev(Mean, Sd) UCL       7.24    99% Chebyshev(Mean, Sd) UCL       8.92

      8.49

Assuming Lognormal Distribution
   95% H-UCL       5.26    90% Chebyshev (MVUE) UCL       5.63

Nonparametric Distribution Free UCL Statistics
Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

   95% Chebyshev (MVUE) UCL       6.19  97.5% Chebyshev (MVUE) UCL       6.97
   99% Chebyshev (MVUE) UCL

5% Lilliefors Critical Value       0.14Data appear Lognormal at 5% Significance Level
Data appear Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.93Data appear Lognormal at 5% Significance Level
Lilliefors Test Statistic      0.085

Maximum of Logged Data       2.74 SD of logged Data       0.53

Lognormal Statistics
Minimum of Logged Data       0.19 Mean of logged Data       1.34

Approximate Chi Square Value (0.05)    209.8

Assuming Gamma Distribution
roximate Gamma UCL (use when n>=50)       5.16% Adjusted Gamma UCL (use when n<50)       5.20

Adjusted Level of Significance      0.042 Adjusted Chi Square Value    208.3

Lilliefors Lognormal GOF Test

Lognormal GOF Test
Shapiro Wilk Test Statistic       0.96 Shapiro Wilk Lognormal GOF Test

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics
k hat (MLE)       3.69 k star (bias corrected MLE)       3.40

Theta hat (MLE)       1.19 Theta star (bias corrected MLE)       1.29
nu hat (MLE)    265.9 nu star (bias corrected)    245

MLE Mean (bias corrected)       4.42 MLE Sd (bias corrected)       2.39

Assuming Normal Distribution
   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL       5.18

Gamma GOF Test
A-D Test Statistic       0.58 Anderson-Darling Gamma GOF Test

5% A-D Critical Value       0.75d data appear Gamma Distributed at 5% Significan
K-S Test Statistic      0.097 Kolmogrov-Smirnoff Gamma GOF Test

5% K-S Critical Value       0.14d data appear Gamma Distributed at 5% Significan

5% Shapiro Wilk Critical Value       0.93 Data Not Normal at 5% Significance Level
Lilliefors Test Statistic       0.17 Lilliefors GOF Test

   95% Adjusted-CLT UCL (Chen-1995)       5.36

5% Lilliefors Critical Value       0.14 Data Not Normal at 5% Significance Level
Data Not Normal at 5% Significance Level

   95% Modified-t UCL (Johnson-1978)       5.21

      0.61 Skewness       2.46

Minimum       1.21 Mean       4.42
Maximum      15.6 Median

Normal GOF Test
Shapiro Wilk Test Statistic       0.77 Shapiro Wilk GOF Test

SD       2.71 Std. Error of Mean       0.45
Coefficient of Variation

Nickel

General Statistics

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
Recommendations are based upon data size, data distribution, and skewness.

mmendations are based upon the results of the simulation studies summarized in Singh, Maichle, and 
ations results will not cover all Real World data sets; for additional insight the user may want to cons

      3.93

Total Number of Observations      36 Number of Distinct Observations      35
Number of Missing Observations       0
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CLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distribute
KM Mean (logged)       0.28    95% H-UCL (KM -Log)       1.75

KM SD (logged)       0.48    95% Critical H Value (KM-Log)       1.90
KM Standard Error of Mean (logged)      0.085

DL/2 Statistics
DL/2 Normal DL/2 Log-Transformed

SD in Original Scale       1.68 SD in Log Scale       1.02
% t UCL (assumes normality of ROS data)       1.59    95% Percentile Bootstrap UCL       1.65

   95% BCA Bootstrap UCL       1.88    95% Bootstrap t UCL       2.03
   95% H-UCL (Log ROS)       1.54

Lognormal GOF Test on Detected Observations Only
Shapiro Wilk Test Statistic       0.82 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.85etected Data Not Lognormal at 5% Significance Le
Lilliefors Test Statistic       0.25 Lilliefors GOF Test

5% Lilliefors Critical Value       0.26ected Data appear Lognormal at 5% Significance L
Detected Data appear Approximate Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects
Mean in Original Scale       1.11 Mean in Log Scale     -0.509

      9.40 Adjusted Chi Square Value (18.02, β)       9.11

nu hat (MLE)      18.2 nu star (bias corrected)      18.02
MLE Mean (bias corrected)       0.87 MLE Sd (bias corrected)

mma Approximate UCL (use when n>=50)       1.68% Gamma Adjusted UCL (use when n<50)       1.73

Adjusted Level of Significance (β)      0.042
Approximate Chi Square Value (18.02, α)

Maximum       8.85 Median      0.01
SD       1.79 CV       2.05

      1.75

k hat (MLE)       0.25 k star (bias corrected MLE)       0.25
Theta hat (MLE)       3.47 Theta star (bias corrected MLE)       3.50

Approximate Chi Square Value (84.71, α)      64.5 Adjusted Chi Square Value (84.71, β)      63.7
 Approximate KM-UCL (use when n>=50)       2.08mma Adjusted KM-UCL (use when n<50)       2.10

ma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM e
Minimum      0.01 Mean       0.87

Gamma ROS Statistics using Imputed  Non-Detects
GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1
For such situations, GROS method tends to yield inflated values of UCLs and BTVs

Theta hat (MLE)       1.01 Theta star (bias corrected MLE)       1.35
nu hat (MLE)      61.8 nu star (bias corrected)      46.28

Gamma Kaplan-Meier (KM) Statistics
k hat (KM)       1.17 nu hat (KM)      84.71

MLE Mean (bias corrected)       2.85 MLE Sd (bias corrected)       1.96

Gamma GOF Tests on Detected Observations Only
A-D Test Statistic       1.08 Anderson-Darling GOF Test

5% A-D Critical Value       0.73ed Data Not Gamma Distributed at 5% Significanc
K-S Test Statistic       0.30 Kolmogrov-Smirnoff GOF

5% K-S Critical Value       0.25ed Data Not Gamma Distributed at 5% Significanc
Detected Data Not Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only
k hat (MLE)       2.80 k star (bias corrected MLE)       2.10

      2.35 95% KM Chebyshev UCL       2.7

SD       1.46    95% KM (BCA) UCL       2.06
95% KM (t) UCL       2.01 95% KM (Percentile Bootstrap) UCL

97.5% KM Chebyshev UCL       3.18 99% KM Chebyshev UCL       4.12

   95% KM (z) UCL       2.00    95% KM Bootstrap t UCL       2.75
90% KM Chebyshev UCL

Normal GOF Test on Detects Only
Shapiro Wilk Test Statistic       0.66 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.85Detected Data Not Normal at 5% Significance Leve
Lilliefors Test Statistic       0.36 Lilliefors GOF Test

5% Lilliefors Critical Value       0.26Detected Data Not Normal at 5% Significance Leve

      2.03

Detected Data Not Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs
Mean       1.58 Standard Error of Mean       0.25

      2.27 Kurtosis Detects       5.09

Variance Detects       5.16 Percent Non-Detects      69.44
Mean Detects       2.85 SD Detects

Mean of Logged Detects       0.85 SD of Logged Detects       0.58

Median Detects       2.03 CV Detects       0.79
Skewness Detects

Number of Detects      11 Number of Non-Detects      25
Number of Distinct Detects      11 Number of Distinct Non-Detects      15

      2.27

Minimum Detect       1.37 Minimum Non-Detect       1.03
Maximum Detect       8.85 Maximum Non-Detect       1.32

General Statistics
Total Number of Observations      36 Number of Distinct Observations      26
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Lognormal GOF Test on Detected Observations Only
Shapiro Wilk Test Statistic       0.83 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.82ected Data appear Lognormal at 5% Significance L
Lilliefors Test Statistic       0.28 Lilliefors GOF Test

  1886 Adjusted Chi Square Value (N/A, β)   1882

nu hat (MLE)   2168 nu star (bias corrected)   1989
MLE Mean (bias corrected)      0.020 MLE Sd (bias corrected)

mma Approximate UCL (use when n>=50)      0.021% Gamma Adjusted UCL (use when n<50)      0.021

Adjusted Level of Significance (β)      0.042
Approximate Chi Square Value (N/A, α)

Maximum      0.044 Median      0.019
SD     0.004 CV       0.22

    0.003

k hat (MLE)      30.12 k star (bias corrected MLE)      27.62
Theta hat (MLE) 6.7605E Theta star (bias corrected MLE) 7.3702E

Approximate Chi Square Value (N/A, α)   1056 Adjusted Chi Square Value (N/A, β)   1052
 Approximate KM-UCL (use when n>=50)      0.021mma Adjusted KM-UCL (use when n<50)      0.021

ma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM e
Minimum      0.014 Mean      0.020

Gamma ROS Statistics using Imputed  Non-Detects
GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1
For such situations, GROS method tends to yield inflated values of UCLs and BTVs

Theta hat (MLE)     0.002 Theta star (bias corrected MLE)     0.003
nu hat (MLE)    175.7 nu star (bias corrected)    118.5

Gamma Kaplan-Meier (KM) Statistics
k hat (KM)      15.73 nu hat (KM)   1133

MLE Mean (bias corrected)      0.022 MLE Sd (bias corrected)     0.008

Gamma GOF Tests on Detected Observations Only
A-D Test Statistic       0.82 Anderson-Darling GOF Test

5% A-D Critical Value       0.72ed Data Not Gamma Distributed at 5% Significanc
K-S Test Statistic       0.31 Kolmogrov-Smirnoff GOF

5% K-S Critical Value       0.27ed Data Not Gamma Distributed at 5% Significanc
Detected Data Not Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only
k hat (MLE)       9.76 k star (bias corrected MLE)       6.58

     0.024 95% KM Chebyshev UCL      0.025

SD     0.005    95% KM (BCA) UCL      0.022
95% KM (t) UCL      0.022 95% KM (Percentile Bootstrap) UCL

97.5% KM Chebyshev UCL      0.028 99% KM Chebyshev UCL      0.033

   95% KM (z) UCL      0.022    95% KM Bootstrap t UCL      0.022
90% KM Chebyshev UCL

Normal GOF Test on Detects Only
Shapiro Wilk Test Statistic       0.70 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.82Detected Data Not Normal at 5% Significance Leve
Lilliefors Test Statistic       0.35 Lilliefors GOF Test

5% Lilliefors Critical Value       0.29Detected Data Not Normal at 5% Significance Leve

     0.022

Detected Data Not Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs
Mean      0.020 Standard Error of Mean     0.001

      2.32 Kurtosis Detects       6.32

Variance Detects 7.5940E Percent Non-Detects      75%
Mean Detects      0.022 SD Detects

Mean of Logged Detects     -3.862 SD of Logged Detects       0.32

Median Detects      0.020 CV Detects       0.39
Skewness Detects

Phenanthrene

General Statistics
Total Number of Observations      36 Number of Distinct Observations      32

Number of Detects       9 Number of Non-Detects      27
Number of Distinct Detects       9 Number of Distinct Non-Detects      23

    0.008

Minimum Detect      0.014 Minimum Non-Detect      0.034
Maximum Detect      0.044 Maximum Non-Detect       0.15

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics
Detected Data appear Approximate Lognormal Distributed at 5% Significance Level

SD in Original Scale       1.62 SD in Log Scale       0.74
   95% t UCL (Assumes normality)

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
Recommendations are based upon data size, data distribution, and skewness.

mmendations are based upon the results of the simulation studies summarized in Singh, Maichle, and 
ations results will not cover all Real World data sets; for additional insight the user may want to cons

Suggested UCL to Use
95% KM (t) UCL       2.01 95% KM (% Bootstrap) UCL       2.03

    -0.145

      1.71    95% H-Stat UCL       1.49

Mean in Original Scale       1.25 Mean in Log Scale
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 Approximate KM-UCL (use when n>=50)      0.020mma Adjusted KM-UCL (use when n<50)      0.022
Gamma (KM) may not be used when k hat (KM) is < 0.1

Adjusted Level of Significance (β)      0.042
Approximate Chi Square Value (4.64, α)       0.98

DL/2 Statistics
Mean in Original Scale     0.009 SD in Original Scale      0.015

MLE Mean (bias corrected)      0.035 MLE Sd (bias corrected)      0.013

Theta hat (MLE)     0.003 Theta star (bias corrected MLE)     0.005
nu hat (MLE)

Adjusted Chi Square Value (4.64, β)       0.91

Gamma Kaplan-Meier (KM) Statistics
k hat (KM)      0.064 nu hat (KM)       4.63

Gamma GOF Tests on Detected Observations Only
A-D Test Statistic       0.25 Anderson-Darling GOF Test

5% A-D Critical Value       0.71d data appear Gamma Distributed at 5% Significan
K-S Test Statistic       0.19 Kolmogrov-Smirnoff GOF

5% K-S Critical Value       0.29d data appear Gamma Distributed at 5% Significan

   174.7 nu star (bias corrected)    110.5

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only
k hat (MLE)      10.92 k star (bias corrected MLE)       6.90

     0.013 95% KM Chebyshev UCL      0.017

SD      0.017    95% KM (BCA) UCL      0.010
95% KM (t) UCL     0.009 95% KM (Percentile Bootstrap) UCL

97.5% KM Chebyshev UCL      0.023 99% KM Chebyshev UCL      0.035

   95% KM (z) UCL     0.009    95% KM Bootstrap t UCL     0.009
90% KM Chebyshev UCL

Lilliefors GOF Test

Normal GOF Test on Detects Only
Shapiro Wilk Test Statistic       0.96 Shapiro Wilk GOF Test

5% Lilliefors Critical Value       0.31etected Data appear Normal at 5% Significance Le
Detected Data appear Normal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.81etected Data appear Normal at 5% Significance Le
Lilliefors Test Statistic       0.16

    0.009

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs
Mean     0.004 Standard Error of Mean     0.003

Maximum Detect      0.054 Maximum Non-Detect      0.021
Variance Detects 1.2593E Percent Non-Detects      77.78

Mean Detects      0.035 SD Detects      0.011
Median Detects      0.037 CV Detects       0.31

Skewness Detects       0.25 Kurtosis Detects     -0.497

Plutonium-239/240

General Statistics
Total Number of Observations      36 Number of Distinct Observations      35

Number of Detects       8 Number of Non-Detects      28
Number of Distinct Detects       8 Number of Distinct Non-Detects      27

Minimum Detect      0.020 Minimum Non-Detect   -0.0044

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics
Detected Data appear Lognormal Distributed at 5% Significance Level

SD in Original Scale      0.010 SD in Log Scale       0.28
   95% t UCL (Assumes normality)

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
Recommendations are based upon data size, data distribution, and skewness.

mmendations are based upon the results of the simulation studies summarized in Singh, Maichle, and 
ations results will not cover all Real World data sets; for additional insight the user may want to cons

Suggested UCL to Use
95% KM (t) UCL      0.022 95% KM (% Bootstrap) UCL      0.022

CLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distribute
KM Mean (logged)     -3.93    95% H-UCL (KM -Log)      0.021

    -3.907

KM SD (logged)       0.21    95% Critical H Value (KM-Log)       1.74
KM Standard Error of Mean (logged)      0.064

     0.024    95% H-Stat UCL      0.022

DL/2 Statistics
DL/2 Normal DL/2 Log-Transformed
Mean in Original Scale      0.021 Mean in Log Scale

SD in Original Scale     0.004 SD in Log Scale       0.16
% t UCL (assumes normality of ROS data)      0.021    95% Percentile Bootstrap UCL      0.021

   95% BCA Bootstrap UCL      0.022    95% Bootstrap t UCL      0.022
   95% H-UCL (Log ROS)      0.021

5% Lilliefors Critical Value       0.29ected Data appear Lognormal at 5% Significance L
Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects
Mean in Original Scale      0.020 Mean in Log Scale     -3.914
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Lognormal GOF Test on Detected Observations Only
Shapiro Wilk Test Statistic       0.93 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.85ected Data appear Lognormal at 5% Significance L
Lilliefors Test Statistic       0.16 Lilliefors GOF Test

5% Lilliefors Critical Value       0.26ected Data appear Lognormal at 5% Significance L
Detected Data appear Lognormal at 5% Significance Level

   863.2 Adjusted Chi Square Value (933.07, β)    860.1

nu hat (MLE)   1016 nu star (bias corrected)    933.1
MLE Mean (bias corrected)      0.029 MLE Sd (bias corrected)

mma Approximate UCL (use when n>=50)      0.032% Gamma Adjusted UCL (use when n<50)      0.032

Adjusted Level of Significance (β)      0.042
pproximate Chi Square Value (933.07, α)

Maximum      0.061 Median      0.026
SD     0.009 CV       0.31

    0.008

k hat (MLE)      14.12 k star (bias corrected MLE)      12.96
Theta hat (MLE)     0.002 Theta star (bias corrected MLE)     0.002

pproximate Chi Square Value (624.84, α)    567.9 Adjusted Chi Square Value (624.84, β)    565.4
 Approximate KM-UCL (use when n>=50)      0.032mma Adjusted KM-UCL (use when n<50)      0.032

ma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM e
Minimum      0.018 Mean      0.029

Gamma ROS Statistics using Imputed  Non-Detects
GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1
For such situations, GROS method tends to yield inflated values of UCLs and BTVs

Theta hat (MLE)     0.005 Theta star (bias corrected MLE)     0.007
nu hat (MLE)    150.4 nu star (bias corrected)    110.7

Gamma Kaplan-Meier (KM) Statistics
k hat (KM)       8.67 nu hat (KM)    624.8

MLE Mean (bias corrected)      0.036 MLE Sd (bias corrected)      0.016

Gamma GOF Tests on Detected Observations Only
A-D Test Statistic       0.37 Anderson-Darling GOF Test

5% A-D Critical Value       0.73d data appear Gamma Distributed at 5% Significan
K-S Test Statistic       0.19 Kolmogrov-Smirnoff GOF

5% K-S Critical Value       0.25d data appear Gamma Distributed at 5% Significan
Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only
k hat (MLE)       6.83 k star (bias corrected MLE)       5.03

     0.036 95% KM Chebyshev UCL      0.04

SD      0.010    95% KM (BCA) UCL      0.033
95% KM (t) UCL      0.033 95% KM (Percentile Bootstrap) UCL

97.5% KM Chebyshev UCL      0.044 99% KM Chebyshev UCL      0.053

   95% KM (z) UCL      0.033    95% KM Bootstrap t UCL      0.033
90% KM Chebyshev UCL

Normal GOF Test on Detects Only
Shapiro Wilk Test Statistic       0.90 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.85etected Data appear Normal at 5% Significance Le
Lilliefors Test Statistic       0.23 Lilliefors GOF Test

5% Lilliefors Critical Value       0.26etected Data appear Normal at 5% Significance Le

     0.033

Detected Data appear Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs
Mean      0.029 Standard Error of Mean     0.002

      0.63 Kurtosis Detects     -0.91

Variance Detects 2.1994E Percent Non-Detects      69.44
Mean Detects      0.036 SD Detects

Mean of Logged Detects     -3.39 SD of Logged Detects       0.40

Median Detects      0.031 CV Detects       0.40
Skewness Detects

Pyrene

General Statistics
Total Number of Observations      36 Number of Distinct Observations      32

Number of Detects      11 Number of Non-Detects      25
Number of Distinct Detects      11 Number of Distinct Non-Detects      21

     0.014

Minimum Detect      0.018 Minimum Non-Detect      0.034
Maximum Detect      0.061 Maximum Non-Detect       0.15

Nonparametric Distribution Free UCL Statistics
Detected Data appear Normal Distributed at 5% Significance Level

Suggested UCL to Use

   95% t UCL (Assumes normality)      0.013
DL/2 is not a recommended method, provided for comparisons and historical reasons

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
Recommendations are based upon data size, data distribution, and skewness.

mmendations are based upon the results of the simulation studies summarized in Singh, Maichle, and 
ations results will not cover all Real World data sets; for additional insight the user may want to cons

95% KM (t) UCL     0.009 95% KM (Percentile Bootstrap) UCL     0.009



2242
2243
2244
2245
2246
2247
2248
2249
2250
2251
2252
2253
2254
2255
2256
2257
2258
2259
2260
2261
2262
2263
2264
2265
2266
2267
2268
2269
2270
2271
2272
2273
2274
2275
2276
2277
2278
2279
2280
2281
2282
2283
2284
2285
2286
2287
2288
2289
2290
2291
2292
2293
2294
2295
2296
2297
2298
2299
2300
2301
2302
2303
2304
2305
2306
2307
2308
2309
2310
2311
2312
2313
2314
2315
2316
2317
2318
2319
2320
2321
2322
2323
2324

A B C D E F G H I J K L

pproximate Chi Square Value (346.27, α)    304.2 Adjusted Chi Square Value (346.27, β)    302.4
 Approximate KM-UCL (use when n>=50)       0.55mma Adjusted KM-UCL (use when n<50)       0.55

ma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM e

Gamma ROS Statistics using Imputed  Non-Detects
GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1
For such situations, GROS method tends to yield inflated values of UCLs and BTVs

Theta hat (MLE)       0.10 Theta star (bias corrected MLE)       0.11
nu hat (MLE)    282.1 nu star (bias corrected)    254.2

Gamma Kaplan-Meier (KM) Statistics
k hat (KM)       4.80 nu hat (KM)    346.3

MLE Mean (bias corrected)       0.50 MLE Sd (bias corrected)       0.24

Gamma GOF Tests on Detected Observations Only
A-D Test Statistic       0.36 Anderson-Darling GOF Test

5% A-D Critical Value       0.74d data appear Gamma Distributed at 5% Significan
K-S Test Statistic       0.11 Kolmogrov-Smirnoff GOF

5% K-S Critical Value       0.16d data appear Gamma Distributed at 5% Significan
Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only
k hat (MLE)       4.86 k star (bias corrected MLE)       4.38

      0.60 95% KM Chebyshev UCL       0.65

SD       0.22    95% KM (BCA) UCL       0.54
95% KM (t) UCL       0.55 95% KM (Percentile Bootstrap) UCL

97.5% KM Chebyshev UCL       0.72 99% KM Chebyshev UCL       0.87

   95% KM (z) UCL       0.54    95% KM Bootstrap t UCL       0.55
90% KM Chebyshev UCL

Normal GOF Test on Detects Only
Shapiro Wilk Test Statistic       0.94 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.92etected Data appear Normal at 5% Significance Le
Lilliefors Test Statistic       0.14 Lilliefors GOF Test

5% Lilliefors Critical Value       0.16etected Data appear Normal at 5% Significance Le

      0.54

Detected Data appear Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs
Mean       0.48 Standard Error of Mean      0.039

      0.70 Kurtosis Detects       0.52

Variance Detects      0.054 Percent Non-Detects      19.44
Mean Detects       0.50 SD Detects

Mean of Logged Detects     -0.784 SD of Logged Detects       0.48

Median Detects       0.51 CV Detects       0.45
Skewness Detects

Silver

General Statistics
Total Number of Observations      36 Number of Distinct Observations      35

Number of Detects      29 Number of Non-Detects       7
Number of Distinct Detects      28 Number of Distinct Non-Detects       7

      0.23

Minimum Detect       0.18 Minimum Non-Detect       0.55
Maximum Detect       1.16 Maximum Non-Detect       3.28

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics
Detected Data appear Normal Distributed at 5% Significance Level

SD in Original Scale      0.014 SD in Log Scale       0.41
   95% t UCL (Assumes normality)

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
Recommendations are based upon data size, data distribution, and skewness.

mmendations are based upon the results of the simulation studies summarized in Singh, Maichle, and 
ations results will not cover all Real World data sets; for additional insight the user may want to cons

Suggested UCL to Use
95% KM (t) UCL      0.033 95% KM (Percentile Bootstrap) UCL      0.033

CLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distribute
KM Mean (logged)     -3.568    95% H-UCL (KM -Log)      0.032

    -3.765

KM SD (logged)       0.30    95% Critical H Value (KM-Log)       1.78
KM Standard Error of Mean (logged)      0.083

     0.029    95% H-Stat UCL      0.028

DL/2 Statistics
DL/2 Normal DL/2 Log-Transformed
Mean in Original Scale      0.025 Mean in Log Scale

SD in Original Scale     0.009 SD in Log Scale       0.25
% t UCL (assumes normality of ROS data)      0.032    95% Percentile Bootstrap UCL      0.032

   95% BCA Bootstrap UCL      0.033    95% Bootstrap t UCL      0.033
   95% H-UCL (Log ROS)      0.031

Lognormal ROS Statistics Using Imputed Non-Detects
Mean in Original Scale      0.029 Mean in Log Scale     -3.55
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Gamma GOF Tests on Detected Observations Only
A-D Test Statistic       1.00 Anderson-Darling GOF Test

5% A-D Critical Value       0.70ed Data Not Gamma Distributed at 5% Significanc
K-S Test Statistic       0.42 Kolmogrov-Smirnoff GOF

5% K-S Critical Value       0.36ed Data Not Gamma Distributed at 5% Significanc
Detected Data Not Gamma Distributed at 5% Significance Level

      1.24 95% KM Chebyshev UCL       1.53

SD       1.09 95% KM (BCA) UCL       0.98
   95% KM (t) UCL       0.96    95% KM (Percentile Bootstrap) UCL

97.5% KM Chebyshev UCL       1.93 99% KM Chebyshev UCL       2.72

   95% KM (z) UCL       0.95    95% KM Bootstrap t UCL       3.75
90% KM Chebyshev UCL

Normal GOF Test on Detects Only
Shapiro Wilk Test Statistic       0.58 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.76Detected Data Not Normal at 5% Significance Leve
Lilliefors Test Statistic       0.44 Lilliefors GOF Test

5% Lilliefors Critical Value       0.39Detected Data Not Normal at 5% Significance Leve

      0.99

Detected Data Not Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs
Mean       0.60 Standard Error of Mean       0.21

      2.22 Kurtosis Detects       4.97

Variance Detects       8.82 Percent Non-Detects      86.11
Mean Detects       1.75 SD Detects

Mean of Logged Detects     -0.323 SD of Logged Detects       1.29

Median Detects       0.39 CV Detects       1.69
Skewness Detects

TATB

General Statistics
Total Number of Observations      36 Number of Distinct Observations       6

Number of Detects       5 Number of Non-Detects      31
Number of Distinct Detects       5 Number of Distinct Non-Detects       1

      2.97

Minimum Detect       0.32 Minimum Non-Detect       1
Maximum Detect       7.06 Maximum Non-Detect       1

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics
Detected Data appear Normal Distributed at 5% Significance Level

SD in Original Scale       0.29 SD in Log Scale       0.51
   95% t UCL (Assumes normality)

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
Recommendations are based upon data size, data distribution, and skewness.

mmendations are based upon the results of the simulation studies summarized in Singh, Maichle, and 
ations results will not cover all Real World data sets; for additional insight the user may want to cons

Suggested UCL to Use
95% KM (t) UCL       0.55 95% KM (Percentile Bootstrap) UCL       0.54

CLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distribute
KM Mean (logged)     -0.832    95% H-UCL (KM -Log)       0.56

    -0.819

KM SD (logged)       0.46    95% Critical H Value (KM-Log)       1.88
KM Standard Error of Mean (logged)      0.085

      0.58    95% H-Stat UCL       0.59

DL/2 Statistics
DL/2 Normal DL/2 Log-Transformed
Mean in Original Scale       0.50 Mean in Log Scale

SD in Original Scale       0.21 SD in Log Scale       0.44
% t UCL (assumes normality of ROS data)       0.54    95% Percentile Bootstrap UCL       0.54

   95% BCA Bootstrap UCL       0.54    95% Bootstrap t UCL       0.54
   95% H-UCL (Log ROS)       0.55

Lognormal GOF Test on Detected Observations Only
Shapiro Wilk Test Statistic       0.96 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.92ected Data appear Lognormal at 5% Significance L
Lilliefors Test Statistic       0.12 Lilliefors GOF Test

5% Lilliefors Critical Value       0.16ected Data appear Lognormal at 5% Significance L
Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects
Mean in Original Scale       0.48 Mean in Log Scale     -0.826

   325.7 Adjusted Chi Square Value (369.23, β)    323.8

nu hat (MLE)    401.3 nu star (bias corrected)    369.2
MLE Mean (bias corrected)       0.48 MLE Sd (bias corrected)

mma Approximate UCL (use when n>=50)       0.54% Gamma Adjusted UCL (use when n<50)       0.55

Adjusted Level of Significance (β)      0.042
pproximate Chi Square Value (369.23, α)

Maximum       1.16 Median       0.38
SD       0.21 CV       0.44

      0.21

k hat (MLE)       5.57 k star (bias corrected MLE)       5.12
Theta hat (MLE)      0.086 Theta star (bias corrected MLE)      0.094

Minimum       0.18 Mean       0.48
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Normal GOF Test on Detects Only
Shapiro Wilk Test Statistic       0.80 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.87Detected Data Not Normal at 5% Significance Leve
Lilliefors Test Statistic       0.27 Lilliefors GOF Test

      0.83 Kurtosis Detects     -1.087

Variance Detects      0.066 Percent Non-Detects      61.11
Mean Detects       0.32 SD Detects

Mean of Logged Detects     -1.46 SD of Logged Detects       0.85

Median Detects       0.22 CV Detects       0.80
Skewness Detects

Thallium

General Statistics
Total Number of Observations      36 Number of Distinct Observations      33

Number of Detects      14 Number of Non-Detects      22
Number of Distinct Detects      14 Number of Distinct Non-Detects      20

      0.25

Minimum Detect      0.067 Minimum Non-Detect      0.071
Maximum Detect       0.75 Maximum Non-Detect       0.40

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics
Detected Data appear Approximate Lognormal Distributed at 5% Significance Level

SD in Original Scale       1.09 SD in Log Scale       0.45
   95% t UCL (Assumes normality)

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
Recommendations are based upon data size, data distribution, and skewness.

mmendations are based upon the results of the simulation studies summarized in Singh, Maichle, and 
ations results will not cover all Real World data sets; for additional insight the user may want to cons

Suggested UCL to Use
95% KM (BCA) UCL       0.98

CLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distribute
KM Mean (logged)     -0.813    95% H-UCL (KM -Log)       0.60

    -0.642

KM SD (logged)       0.52    95% Critical H Value (KM-Log)       1.93
KM Standard Error of Mean (logged)       0.15

      0.98    95% H-Stat UCL       0.67

DL/2 Statistics
DL/2 Normal DL/2 Log-Transformed
Mean in Original Scale       0.67 Mean in Log Scale

SD in Original Scale       1.19 SD in Log Scale       0.95
% t UCL (assumes normality of ROS data)       1.13    95% Percentile Bootstrap UCL       1.17

   95% BCA Bootstrap UCL       1.34    95% Bootstrap t UCL       1.53
   95% H-UCL (Log ROS)       1.10

Lognormal GOF Test on Detected Observations Only
Shapiro Wilk Test Statistic       0.70 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.76etected Data Not Lognormal at 5% Significance Le
Lilliefors Test Statistic       0.35 Lilliefors GOF Test

5% Lilliefors Critical Value       0.39ected Data appear Lognormal at 5% Significance L
Detected Data appear Approximate Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects
Mean in Original Scale       0.80 Mean in Log Scale     -0.734

     16.91 Adjusted Chi Square Value (27.98, β)      16.52

nu hat (MLE)      29.07 nu star (bias corrected)      27.98
MLE Mean (bias corrected)       0.93 MLE Sd (bias corrected)

mma Approximate UCL (use when n>=50)       1.54% Gamma Adjusted UCL (use when n<50)       1.58

Adjusted Level of Significance (β)      0.042
Approximate Chi Square Value (27.98, α)

Maximum       7.06 Median       0.36
SD       1.46 CV       1.56

      1.50

k hat (MLE)       0.40 k star (bias corrected MLE)       0.38
Theta hat (MLE)       2.31 Theta star (bias corrected MLE)       2.40

Approximate Chi Square Value (22.11, α)      12.42 Adjusted Chi Square Value (22.11, β)      12.09
 Approximate KM-UCL (use when n>=50)       1.08mma Adjusted KM-UCL (use when n<50)       1.11

ma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM e
Minimum      0.01 Mean       0.93

Gamma ROS Statistics using Imputed  Non-Detects
GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1
For such situations, GROS method tends to yield inflated values of UCLs and BTVs

Theta hat (MLE)       2.54 Theta star (bias corrected MLE)       4.29
nu hat (MLE)       6.86 nu star (bias corrected)       4.08

Gamma Kaplan-Meier (KM) Statistics
k hat (KM)       0.30 nu hat (KM)      22.11

MLE Mean (bias corrected)       1.75 MLE Sd (bias corrected)       2.74

Gamma Statistics on Detected Data Only
k hat (MLE)       0.68 k star (bias corrected MLE)       0.40
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tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
Recommendations are based upon data size, data distribution, and skewness.

mmendations are based upon the results of the simulation studies summarized in Singh, Maichle, and 
ations results will not cover all Real World data sets; for additional insight the user may want to cons

95% Adjusted Gamma KM-UCL       0.25

Mean in Original Scale       0.18 Mean in Log Scale     -2.044
SD in Original Scale       0.19 SD in Log Scale       0.78

   95% t UCL (Assumes normality)       0.23    95% H-Stat UCL       0.23

Suggested UCL to Use
95% KM (t) UCL       0.23 95% GROS Adjusted Gamma UCL       0.21

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics
Detected Data appear Gamma Distributed at 5% Significance Level

CLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distribute
KM Mean (logged)     -2.089    95% H-UCL (KM -Log)       0.21

KM SD (logged)       0.76    95% Critical H Value (KM-Log)       2.13
KM Standard Error of Mean (logged)       0.14

DL/2 Statistics
DL/2 Normal DL/2 Log-Transformed

SD in Original Scale       0.19 SD in Log Scale       0.79
% t UCL (assumes normality of ROS data)       0.22    95% Percentile Bootstrap UCL       0.22

   95% BCA Bootstrap UCL       0.23    95% Bootstrap t UCL       0.25
   95% H-UCL (Log ROS)       0.21

Lognormal GOF Test on Detected Observations Only
Shapiro Wilk Test Statistic       0.90 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.87ected Data appear Lognormal at 5% Significance L
Lilliefors Test Statistic       0.17 Lilliefors GOF Test

5% Lilliefors Critical Value       0.23ected Data appear Lognormal at 5% Significance L
Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects
Mean in Original Scale       0.17 Mean in Log Scale     -2.162

     29.06 Adjusted Chi Square Value (43.11, β)      28.53

nu hat (MLE)      45.58 nu star (bias corrected)      43.11
MLE Mean (bias corrected)       0.14 MLE Sd (bias corrected)

mma Approximate UCL (use when n>=50)       0.21% Gamma Adjusted UCL (use when n<50)       0.21

Adjusted Level of Significance (β)      0.042
Approximate Chi Square Value (43.11, α)

Maximum       0.75 Median      0.052
SD       0.21 CV       1.50

      0.18

k hat (MLE)       0.63 k star (bias corrected MLE)       0.59
Theta hat (MLE)       0.22 Theta star (bias corrected MLE)       0.23

Approximate Chi Square Value (61.17, α)      44.18 Adjusted Chi Square Value (61.17, β)      43.52
 Approximate KM-UCL (use when n>=50)       0.24mma Adjusted KM-UCL (use when n<50)       0.25

ma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM e
Minimum      0.01 Mean       0.14

Gamma ROS Statistics using Imputed  Non-Detects
GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1
For such situations, GROS method tends to yield inflated values of UCLs and BTVs

Theta hat (MLE)       0.18 Theta star (bias corrected MLE)       0.23
nu hat (MLE)      47.68 nu star (bias corrected)      38.8

Gamma Kaplan-Meier (KM) Statistics
k hat (KM)       0.85 nu hat (KM)      61.17

MLE Mean (bias corrected)       0.32 MLE Sd (bias corrected)       0.27

Gamma GOF Tests on Detected Observations Only
A-D Test Statistic       0.67 Anderson-Darling GOF Test

5% A-D Critical Value       0.74d data appear Gamma Distributed at 5% Significan
K-S Test Statistic       0.19 Kolmogrov-Smirnoff GOF

5% K-S Critical Value       0.23d data appear Gamma Distributed at 5% Significan
Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only
k hat (MLE)       1.70 k star (bias corrected MLE)       1.38

      0.28 95% KM Chebyshev UCL       0.32

SD       0.19    95% KM (BCA) UCL       0.24
95% KM (t) UCL       0.23 95% KM (Percentile Bootstrap) UCL

97.5% KM Chebyshev UCL       0.39 99% KM Chebyshev UCL       0.51

   95% KM (z) UCL       0.23    95% KM Bootstrap t UCL       0.25
90% KM Chebyshev UCL

5% Lilliefors Critical Value       0.23Detected Data Not Normal at 5% Significance Leve

      0.23

Detected Data Not Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs
Mean       0.17 Standard Error of Mean      0.034
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CLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distribute
KM Mean (logged)       2.87    95% H-UCL (KM -Log)      25.81

KM SD (logged)       0.59    95% Critical H Value (KM-Log)       1.98
KM Standard Error of Mean (logged)       0.1

DL/2 Statistics

SD in Original Scale      16.3 SD in Log Scale       0.61
% t UCL (assumes normality of ROS data)      26.15    95% Percentile Bootstrap UCL      26.19

   95% BCA Bootstrap UCL      26.83    95% Bootstrap t UCL      27.42
   95% H-UCL (Log ROS)      26.17

Lognormal GOF Test on Detected Observations Only
Shapiro Wilk Test Statistic       0.93 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.93ected Data appear Lognormal at 5% Significance L
Lilliefors Test Statistic       0.14 Lilliefors GOF Test

5% Lilliefors Critical Value       0.15ected Data appear Lognormal at 5% Significance L
Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects
Mean in Original Scale      21.56 Mean in Log Scale       2.86

     80.68 Adjusted Chi Square Value (103.11, β)      79.78

nu hat (MLE)    111 nu star (bias corrected)    103.1
MLE Mean (bias corrected)      21.11 MLE Sd (bias corrected)

mma Approximate UCL (use when n>=50)      26.98% Gamma Adjusted UCL (use when n<50)      27.28

Adjusted Level of Significance (β)      0.042
pproximate Chi Square Value (103.11, α)

Maximum      73.8 Median      16.25
SD      16.77 CV       0.79

     17.64

k hat (MLE)       1.54 k star (bias corrected MLE)       1.43
Theta hat (MLE)      13.69 Theta star (bias corrected MLE)      14.74

pproximate Chi Square Value (132.45, α)    106.9 Adjusted Chi Square Value (132.45, β)    105.8
 Approximate KM-UCL (use when n>=50)      26.86mma Adjusted KM-UCL (use when n<50)      27.12

ma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM e
Minimum      0.097 Mean      21.11

Gamma ROS Statistics using Imputed  Non-Detects
GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1
For such situations, GROS method tends to yield inflated values of UCLs and BTVs

Theta hat (MLE)       7.99 Theta star (bias corrected MLE)       8.72
nu hat (MLE)    188.6 nu star (bias corrected)    172.8

Gamma Kaplan-Meier (KM) Statistics
k hat (KM)       1.84 nu hat (KM)    132.4

MLE Mean (bias corrected)      22.85 MLE Sd (bias corrected)      14.12

Gamma GOF Tests on Detected Observations Only
A-D Test Statistic       1.26 Anderson-Darling GOF Test

5% A-D Critical Value       0.75ed Data Not Gamma Distributed at 5% Significanc
K-S Test Statistic       0.18 Kolmogrov-Smirnoff GOF

5% K-S Critical Value       0.15ed Data Not Gamma Distributed at 5% Significanc
Detected Data Not Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only
k hat (MLE)       2.85 k star (bias corrected MLE)       2.61

     29.78 95% KM Chebyshev UCL      33.46

SD      15.98    95% KM (BCA) UCL      26.58
   95% KM (t) UCL      26.24    95% KM (Percentile Bootstrap) UCL

97.5% KM Chebyshev UCL      38.56 99% KM Chebyshev UCL      48.58

   95% KM (z) UCL      26.12    95% KM Bootstrap t UCL      27.98
90% KM Chebyshev UCL

Normal GOF Test on Detects Only
Shapiro Wilk Test Statistic       0.76 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.93Detected Data Not Normal at 5% Significance Leve
Lilliefors Test Statistic       0.23 Lilliefors GOF Test

5% Lilliefors Critical Value       0.15Detected Data Not Normal at 5% Significance Leve

     26.37

Detected Data Not Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs
Mean      21.67 Standard Error of Mean       2.70

      1.89 Kurtosis Detects       3.20

Variance Detects    269.9 Percent Non-Detects       8.33
Mean Detects      22.85 SD Detects

Mean of Logged Detects       2.94 SD of Logged Detects       0.58

Median Detects      17 CV Detects       0.71
Skewness Detects

Number of Detects      33 Number of Non-Detects       3
Number of Distinct Detects      30 Number of Distinct Non-Detects       3

     16.43

Minimum Detect       7.68 Minimum Non-Detect       9.65
Maximum Detect      73.8 Maximum Non-Detect      11.8

Zinc

General Statistics
Total Number of Observations      36 Number of Distinct Observations      33
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tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
Recommendations are based upon data size, data distribution, and skewness.

mmendations are based upon the results of the simulation studies summarized in Singh, Maichle, and 
ations results will not cover all Real World data sets; for additional insight the user may want to cons

Mean in Original Scale      21.38 Mean in Log Scale       2.83
SD in Original Scale      16.46 SD in Log Scale       0.66

   95% t UCL (Assumes normality)      26.02    95% H-Stat UCL      26.72

Suggested UCL to Use
95% KM (Chebyshev) UCL      33.46

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics
Detected Data appear Lognormal Distributed at 5% Significance Level

DL/2 Normal DL/2 Log-Transformed
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A B C D E F G H I J K L
UCL Statistics for Data Sets with Non-Detects

User Selected Options
e/Time of Computation   2/2/2015 2:34:43 PM

General Statistics
Total Number of Observations      10 Number of Distinct Observations      10

 f Bootstrap Operations   2000

Aluminum

From File   16-031(h)_0-10.xls
Full Precision   OFF

Confidence Coefficient   95%

Coefficient of Variation       0.55 Skewness       1.22

Maximum   8910 Median   3155
SD   2285 Std. Error of Mean    722.4

Number of Missing Observations       0
Minimum   1890 Mean   4119

Data appear Normal at 5% Significance Level

Assuming Normal Distribution
   95% Normal UCL    95% UCLs (Adjusted for Skewness)

Lilliefors Test Statistic       0.26 Lilliefors GOF Test
5% Lilliefors Critical Value       0.28 Data appear Normal at 5% Significance Level

Normal GOF Test
Shapiro Wilk Test Statistic       0.86 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.84 Data appear Normal at 5% Significance Level

5% A-D Critical Value       0.72d data appear Gamma Distributed at 5% Significan
K-S Test Statistic       0.23 Kolmogrov-Smirnoff Gamma GOF Test

Gamma GOF Test
A-D Test Statistic       0.41 Anderson-Darling Gamma GOF Test

   95% Student's-t UCL   5443    95% Adjusted-CLT UCL (Chen-1995)   5607
   95% Modified-t UCL (Johnson-1978)   5490

Theta hat (MLE)    971.8 Theta star (bias corrected MLE)   1358
nu hat (MLE)      84.77 nu star (bias corrected)      60.67

Gamma Statistics
k hat (MLE)       4.23 k star (bias corrected MLE)       3.03

5% K-S Critical Value       0.26d data appear Gamma Distributed at 5% Significan
Detected data appear Gamma Distributed at 5% Significance Level

Assuming Gamma Distribution
oximate Gamma UCL (use when n>=50))   5711  Adjusted Gamma UCL (use when n<50)   6055

Adjusted Level of Significance      0.026 Adjusted Chi Square Value      41.27

MLE Mean (bias corrected)   4119 MLE Sd (bias corrected)   2365
Approximate Chi Square Value (0.05)      43.76

Lognormal Statistics
Minimum of Logged Data       7.54 Mean of logged Data       8.20

5% Lilliefors Critical Value       0.28Data appear Lognormal at 5% Significance Level
Data appear Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.84Data appear Lognormal at 5% Significance Level
Lilliefors Test Statistic       0.20 Lilliefors Lognormal GOF Test

Lognormal GOF Test
Shapiro Wilk Test Statistic       0.94 Shapiro Wilk Lognormal GOF Test

   95% Chebyshev (MVUE) UCL   7008  97.5% Chebyshev (MVUE) UCL   8271
   99% Chebyshev (MVUE) UCL  10751

Assuming Lognormal Distribution
   95% H-UCL   6054    90% Chebyshev (MVUE) UCL   6098

Maximum of Logged Data       9.09 SD of logged Data       0.50

   95% Hall's Bootstrap UCL   5813    95% Percentile Bootstrap UCL   5289
   95% BCA Bootstrap UCL   5562

   95% CLT UCL   5307    95% Jackknife UCL   5443
   95% Standard Bootstrap UCL   5249    95% Bootstrap-t UCL   6222

Nonparametric Distribution Free UCL Statistics
Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropr
mmendations are based upon the results of the simulation studies summarized in Singh, Singh, and 

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets
For additional insight the user may want to consult a statistician.

Suggested UCL to Use
95% Student's-t UCL   5443

   90% Chebyshev(Mean, Sd) UCL   6286    95% Chebyshev(Mean, Sd) UCL   7268
 97.5% Chebyshev(Mean, Sd) UCL   8631    99% Chebyshev(Mean, Sd) UCL  11307
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Minimum       1 Mean       1.85
Maximum       2.86 Median       1.8

Total Number of Observations      10 Number of Distinct Observations       9
Number of Missing Observations       0

Arsenic

General Statistics

5% Lilliefors Critical Value       0.28 Data appear Normal at 5% Significance Level
Data appear Normal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.84 Data appear Normal at 5% Significance Level
Lilliefors Test Statistic       0.16 Lilliefors GOF Test

Normal GOF Test
Shapiro Wilk Test Statistic       0.96 Shapiro Wilk GOF Test

SD       0.50 Std. Error of Mean       0.16
Coefficient of Variation       0.27 Skewness       0.44

Gamma GOF Test
A-D Test Statistic       0.23 Anderson-Darling Gamma GOF Test

5% A-D Critical Value       0.72d data appear Gamma Distributed at 5% Significan

   95% Modified-t UCL (Johnson-1978)       2.15

Assuming Normal Distribution
   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL       2.15    95% Adjusted-CLT UCL (Chen-1995)       2.14

Theta hat (MLE)       0.12 Theta star (bias corrected MLE)       0.18
nu hat (MLE)    292.7 nu star (bias corrected)    206.2

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics
k hat (MLE)      14.64 k star (bias corrected MLE)      10.3

K-S Test Statistic       0.13 Kolmogrov-Smirnoff Gamma GOF Test
5% K-S Critical Value       0.26d data appear Gamma Distributed at 5% Significan

Assuming Gamma Distribution
oximate Gamma UCL (use when n>=50))       2.20 Adjusted Gamma UCL (use when n<50)       2.27

Adjusted Level of Significance      0.026 Adjusted Chi Square Value    168.9

MLE Mean (bias corrected)       1.85 MLE Sd (bias corrected)       0.57
Approximate Chi Square Value (0.05)    174

Lognormal Statistics
Minimum of Logged Data       0 Mean of logged Data       0.58

5% Lilliefors Critical Value       0.28Data appear Lognormal at 5% Significance Level
Data appear Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.84Data appear Lognormal at 5% Significance Level
Lilliefors Test Statistic       0.15 Lilliefors Lognormal GOF Test

Lognormal GOF Test
Shapiro Wilk Test Statistic       0.96 Shapiro Wilk Lognormal GOF Test

   95% Chebyshev (MVUE) UCL       2.59  97.5% Chebyshev (MVUE) UCL       2.90
   99% Chebyshev (MVUE) UCL       3.52

Assuming Lognormal Distribution
   95% H-UCL       2.24    90% Chebyshev (MVUE) UCL       2.36

Maximum of Logged Data       1.05 SD of logged Data       0.28

   95% Hall's Bootstrap UCL       2.26    95% Percentile Bootstrap UCL       2.11
   95% BCA Bootstrap UCL       2.13

   95% CLT UCL       2.12    95% Jackknife UCL       2.15
   95% Standard Bootstrap UCL       2.11    95% Bootstrap-t UCL       2.20

Nonparametric Distribution Free UCL Statistics
Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropr
mmendations are based upon the results of the simulation studies summarized in Singh, Singh, and 

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets
For additional insight the user may want to consult a statistician.

Suggested UCL to Use
95% Student's-t UCL       2.15

   90% Chebyshev(Mean, Sd) UCL       2.33    95% Chebyshev(Mean, Sd) UCL       2.55
 97.5% Chebyshev(Mean, Sd) UCL       2.85    99% Chebyshev(Mean, Sd) UCL       3.44

Minimum      33.9 Mean      82.62

Total Number of Observations      10 Number of Distinct Observations      10
Number of Missing Observations       0

Barium

General Statistics



169
170
171
172
173
174
175
176
177
178
179
180
181
182
183
184
185
186
187
188
189
190
191
192
193
194
195
196
197
198
199
200
201
202
203
204
205
206
207
208
209
210
211
212
213
214
215
216
217
218
219
220
221
222
223
224
225
226
227
228
229
230
231
232
233
234
235
236
237
238
239
240
241
242
243
244
245
246
247
248
249
250
251
252
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Maximum    175 Median      65.95

5% Lilliefors Critical Value       0.28 Data appear Normal at 5% Significance Level
Data appear Normal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.84 Data appear Normal at 5% Significance Level
Lilliefors Test Statistic       0.25 Lilliefors GOF Test

Normal GOF Test
Shapiro Wilk Test Statistic       0.87 Shapiro Wilk GOF Test

SD      46.5 Std. Error of Mean      14.7
Coefficient of Variation       0.56 Skewness       1.02

Gamma GOF Test
A-D Test Statistic       0.38 Anderson-Darling Gamma GOF Test

5% A-D Critical Value       0.73d data appear Gamma Distributed at 5% Significan

   95% Modified-t UCL (Johnson-1978)    110.4

Assuming Normal Distribution
   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL    109.6    95% Adjusted-CLT UCL (Chen-1995)    111.9

Theta hat (MLE)      21.53 Theta star (bias corrected MLE)      30.0
nu hat (MLE)      76.77 nu star (bias corrected)      55.07

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics
k hat (MLE)       3.83 k star (bias corrected MLE)       2.75

K-S Test Statistic       0.19 Kolmogrov-Smirnoff Gamma GOF Test
5% K-S Critical Value       0.26d data appear Gamma Distributed at 5% Significan

Lognormal GOF Test
Shapiro Wilk Test Statistic       0.93 Shapiro Wilk Lognormal GOF Test

Assuming Gamma Distribution
oximate Gamma UCL (use when n>=50))    116.6  Adjusted Gamma UCL (use when n<50)    124

Adjusted Level of Significance      0.026 Adjusted Chi Square Value      36.68

MLE Mean (bias corrected)      82.62 MLE Sd (bias corrected)      49.79
Approximate Chi Square Value (0.05)      39.02

Maximum of Logged Data       5.16 SD of logged Data       0.54

Lognormal Statistics
Minimum of Logged Data       3.52 Mean of logged Data       4.27

5% Lilliefors Critical Value       0.28Data appear Lognormal at 5% Significance Level
Data appear Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.84Data appear Lognormal at 5% Significance Level
Lilliefors Test Statistic       0.16 Lilliefors Lognormal GOF Test

Nonparametric Distribution Free UCL Statistics
Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

   95% Chebyshev (MVUE) UCL    146  97.5% Chebyshev (MVUE) UCL    173.5
   99% Chebyshev (MVUE) UCL    227.5

Assuming Lognormal Distribution
   95% H-UCL    127.3    90% Chebyshev (MVUE) UCL    126.2

   90% Chebyshev(Mean, Sd) UCL    126.7    95% Chebyshev(Mean, Sd) UCL    146.7
 97.5% Chebyshev(Mean, Sd) UCL    174.4    99% Chebyshev(Mean, Sd) UCL    228.9

   95% Hall's Bootstrap UCL    114.4    95% Percentile Bootstrap UCL    107.2
   95% BCA Bootstrap UCL    109.3

   95% CLT UCL    106.8    95% Jackknife UCL    109.6
   95% Standard Bootstrap UCL    105.6    95% Bootstrap-t UCL    119.2

Cadmium

General Statistics
Total Number of Observations      10 Number of Distinct Observations      10

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropr
mmendations are based upon the results of the simulation studies summarized in Singh, Singh, and 

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets
For additional insight the user may want to consult a statistician.

Suggested UCL to Use
95% Student's-t UCL    109.6

Variance Detects      0.047 Percent Non-Detects      50%
Mean Detects       0.26 SD Detects       0.21

Minimum Detect      0.07 Minimum Non-Detect      0.054
Maximum Detect       0.62 Maximum Non-Detect       0.61

Number of Detects       5 Number of Non-Detects       5
Number of Distinct Detects       5 Number of Distinct Non-Detects       5

Normal GOF Test on Detects Only

Mean of Logged Detects     -1.606 SD of Logged Detects       0.81

Median Detects       0.17 CV Detects       0.83
Skewness Detects       1.56 Kurtosis Detects       2.52
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Shapiro Wilk Test Statistic       0.85 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.76etected Data appear Normal at 5% Significance Le

SD       0.16    95% KM (BCA) UCL       0.30
95% KM (t) UCL       0.31 95% KM (Percentile Bootstrap) UCL       0.29

Detected Data appear Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs
Mean       0.19 Standard Error of Mean      0.063

Lilliefors Test Statistic       0.26 Lilliefors GOF Test
5% Lilliefors Critical Value       0.39etected Data appear Normal at 5% Significance Le

Gamma GOF Tests on Detected Observations Only
A-D Test Statistic       0.26 Anderson-Darling GOF Test

5% A-D Critical Value       0.68d data appear Gamma Distributed at 5% Significan

97.5% KM Chebyshev UCL       0.58 99% KM Chebyshev UCL       0.82

   95% KM (z) UCL       0.29    95% KM Bootstrap t UCL       0.39
90% KM Chebyshev UCL       0.38 95% KM Chebyshev UCL       0.47

Theta hat (MLE)       0.12 Theta star (bias corrected MLE)       0.27
nu hat (MLE)      20.63 nu star (bias corrected)       9.58

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only
k hat (MLE)       2.06 k star (bias corrected MLE)       0.95

K-S Test Statistic       0.23 Kolmogrov-Smirnoff GOF
5% K-S Critical Value       0.36d data appear Gamma Distributed at 5% Significan

Approximate Chi Square Value (28.40, α)      17.24 Adjusted Chi Square Value (28.40, β)      15.74
 Approximate KM-UCL (use when n>=50)       0.32mma Adjusted KM-UCL (use when n<50)       0.35

Gamma Kaplan-Meier (KM) Statistics
k hat (KM)       1.42 nu hat (KM)      28.4

MLE Mean (bias corrected)       0.26 MLE Sd (bias corrected)       0.26

Maximum       0.62 Median       0.11
SD       0.17 CV       0.96

ma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM e
Minimum      0.01 Mean       0.17

Gamma ROS Statistics using Imputed  Non-Detects
GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1
For such situations, GROS method tends to yield inflated values of UCLs and BTVs

Adjusted Level of Significance (β)      0.026
Approximate Chi Square Value (21.03, α)      11.61 Adjusted Chi Square Value (21.03, β)      10.42

nu hat (MLE)      28.13 nu star (bias corrected)      21.03
MLE Mean (bias corrected)       0.17 MLE Sd (bias corrected)       0.17

k hat (MLE)       1.40 k star (bias corrected MLE)       1.05
Theta hat (MLE)       0.12 Theta star (bias corrected MLE)       0.17

Lilliefors Test Statistic       0.18 Lilliefors GOF Test
5% Lilliefors Critical Value       0.39ected Data appear Lognormal at 5% Significance L

Lognormal GOF Test on Detected Observations Only
Shapiro Wilk Test Statistic       0.98 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.76ected Data appear Lognormal at 5% Significance L

mma Approximate UCL (use when n>=50)       0.32 Gamma Adjusted UCL (use when n<50)       0.36

   95% BCA Bootstrap UCL       0.31    95% Bootstrap t UCL       0.48
   95% H-UCL (Log ROS)       0.35

SD in Original Scale       0.16 SD in Log Scale       0.76
% t UCL (assumes normality of ROS data)       0.27    95% Percentile Bootstrap UCL       0.27

Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects
Mean in Original Scale       0.18 Mean in Log Scale     -1.99

DL/2 Statistics
DL/2 Normal DL/2 Log-Transformed
Mean in Original Scale       0.24 Mean in Log Scale     -1.67

KM SD (logged)       0.75    95% Critical H Value (KM-Log)       2.63
KM Standard Error of Mean (logged)       0.32

Ls using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distributed
KM Mean (logged)     -1.932    95% H-UCL (KM -Log)       0.37

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropr
Recommendations are based upon data size, data distribution, and skewness.

mmendations are based upon the results of the simulation studies summarized in Singh, Maichle, an
ations results will not cover all Real World data sets; for additional insight the user may want to cons

Suggested UCL to Use
95% KM (t) UCL       0.31 95% KM (Percentile Bootstrap) UCL       0.29

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics
Detected Data appear Normal Distributed at 5% Significance Level

SD in Original Scale       0.16 SD in Log Scale       0.88
   95% t UCL (Assumes normality)       0.33    95% H-Stat UCL       0.64
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Minimum    900 Mean   2246
Maximum   6790 Median   1830

Total Number of Observations      10 Number of Distinct Observations      10
Number of Missing Observations       0

Calcium

General Statistics

5% Lilliefors Critical Value       0.28 Data Not Normal at 5% Significance Level
Data Not Normal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.84 Data Not Normal at 5% Significance Level
Lilliefors Test Statistic       0.30 Lilliefors GOF Test

Normal GOF Test
Shapiro Wilk Test Statistic       0.70 Shapiro Wilk GOF Test

SD   1713 Std. Error of Mean    541.6
Coefficient of Variation       0.76 Skewness       2.43

Gamma GOF Test
A-D Test Statistic       0.53 Anderson-Darling Gamma GOF Test

5% A-D Critical Value       0.73d data appear Gamma Distributed at 5% Significan

   95% Modified-t UCL (Johnson-1978)   3309

Assuming Normal Distribution
   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL   3239    95% Adjusted-CLT UCL (Chen-1995)   3583

Theta hat (MLE)    756.2 Theta star (bias corrected MLE)   1047
nu hat (MLE)      59.4 nu star (bias corrected)      42.9

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics
k hat (MLE)       2.97 k star (bias corrected MLE)       2.14

K-S Test Statistic       0.22 Kolmogrov-Smirnoff Gamma GOF Test
5% K-S Critical Value       0.26d data appear Gamma Distributed at 5% Significan

Assuming Gamma Distribution
roximate Gamma UCL (use when n>=50)   3336  Adjusted Gamma UCL (use when n<50)   3582

Adjusted Level of Significance      0.026 Adjusted Chi Square Value      26.9

MLE Mean (bias corrected)   2246 MLE Sd (bias corrected)   1533
Approximate Chi Square Value (0.05)      28.89

Lognormal Statistics
Minimum of Logged Data       6.80 Mean of logged Data       7.53

5% Lilliefors Critical Value       0.28Data appear Lognormal at 5% Significance Level
Data appear Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.84Data appear Lognormal at 5% Significance Level
Lilliefors Test Statistic       0.18 Lilliefors Lognormal GOF Test

Lognormal GOF Test
Shapiro Wilk Test Statistic       0.92 Shapiro Wilk Lognormal GOF Test

   95% Chebyshev (MVUE) UCL   3979  97.5% Chebyshev (MVUE) UCL   4755
   99% Chebyshev (MVUE) UCL   6279

Assuming Lognormal Distribution
   95% H-UCL   3506    90% Chebyshev (MVUE) UCL   3420

Maximum of Logged Data       8.82 SD of logged Data       0.58

   95% Hall's Bootstrap UCL   7002    95% Percentile Bootstrap UCL   3191
   95% BCA Bootstrap UCL   3564

   95% CLT UCL   3137    95% Jackknife UCL   3239
   95% Standard Bootstrap UCL   3089    95% Bootstrap-t UCL   4446

Nonparametric Distribution Free UCL Statistics
Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropr
mmendations are based upon the results of the simulation studies summarized in Singh, Singh, and 

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets
For additional insight the user may want to consult a statistician.

Suggested UCL to Use
95% Adjusted Gamma UCL   3582

   90% Chebyshev(Mean, Sd) UCL   3871    95% Chebyshev(Mean, Sd) UCL   4607
 97.5% Chebyshev(Mean, Sd) UCL   5629    99% Chebyshev(Mean, Sd) UCL   7635

Minimum       1.8 Mean       4.39

Total Number of Observations      10 Number of Distinct Observations      10
Number of Missing Observations       0

Chromium

General Statistics
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A B C D E F G H I J K L
Maximum       7.94 Median       4.68

5% Lilliefors Critical Value       0.28 Data appear Normal at 5% Significance Level
Data appear Normal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.84 Data appear Normal at 5% Significance Level
Lilliefors Test Statistic       0.15 Lilliefors GOF Test

Normal GOF Test
Shapiro Wilk Test Statistic       0.95 Shapiro Wilk GOF Test

SD       1.88 Std. Error of Mean       0.59
Coefficient of Variation       0.42 Skewness       0.34

Gamma GOF Test
A-D Test Statistic       0.32 Anderson-Darling Gamma GOF Test

5% A-D Critical Value       0.72d data appear Gamma Distributed at 5% Significan

   95% Modified-t UCL (Johnson-1978)       5.49

Assuming Normal Distribution
   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL       5.48    95% Adjusted-CLT UCL (Chen-1995)       5.44

Theta hat (MLE)       0.78 Theta star (bias corrected MLE)       1.10
nu hat (MLE)    112.2 nu star (bias corrected)      79.86

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics
k hat (MLE)       5.60 k star (bias corrected MLE)       3.99

K-S Test Statistic       0.20 Kolmogrov-Smirnoff Gamma GOF Test
5% K-S Critical Value       0.26d data appear Gamma Distributed at 5% Significan

Assuming Gamma Distribution
oximate Gamma UCL (use when n>=50))       5.82 Adjusted Gamma UCL (use when n<50)       6.12

Adjusted Level of Significance      0.026 Adjusted Chi Square Value      57.32

MLE Mean (bias corrected)       4.39 MLE Sd (bias corrected)       2.19
Approximate Chi Square Value (0.05)      60.27

Lognormal Statistics
Minimum of Logged Data       0.58 Mean of logged Data       1.38

5% Lilliefors Critical Value       0.28Data appear Lognormal at 5% Significance Level
Data appear Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.84Data appear Lognormal at 5% Significance Level
Lilliefors Test Statistic       0.22 Lilliefors Lognormal GOF Test

Lognormal GOF Test
Shapiro Wilk Test Statistic       0.94 Shapiro Wilk Lognormal GOF Test

   95% Chebyshev (MVUE) UCL       7.31  97.5% Chebyshev (MVUE) UCL       8.56
   99% Chebyshev (MVUE) UCL      11.03

Assuming Lognormal Distribution
   95% H-UCL       6.27    90% Chebyshev (MVUE) UCL       6.41

Maximum of Logged Data       2.07 SD of logged Data       0.46

   95% Hall's Bootstrap UCL       5.53    95% Percentile Bootstrap UCL       5.29
   95% BCA Bootstrap UCL       5.34

   95% CLT UCL       5.37    95% Jackknife UCL       5.48
   95% Standard Bootstrap UCL       5.32    95% Bootstrap-t UCL       5.53

Nonparametric Distribution Free UCL Statistics
Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropr
mmendations are based upon the results of the simulation studies summarized in Singh, Singh, and 

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets
For additional insight the user may want to consult a statistician.

Suggested UCL to Use
95% Student's-t UCL       5.48

   90% Chebyshev(Mean, Sd) UCL       6.18    95% Chebyshev(Mean, Sd) UCL       6.98
 97.5% Chebyshev(Mean, Sd) UCL       8.11    99% Chebyshev(Mean, Sd) UCL      10.3

Minimum       0.40 Mean       1.59
Maximum       3.3 Median       1.49

Total Number of Observations      10 Number of Distinct Observations      10
Number of Missing Observations       0

Cobalt

General Statistics

5% Shapiro Wilk Critical Value       0.84 Data appear Normal at 5% Significance Level
Lilliefors Test Statistic       0.17 Lilliefors GOF Test

Normal GOF Test
Shapiro Wilk Test Statistic       0.93 Shapiro Wilk GOF Test

SD       1.00 Std. Error of Mean       0.31
Coefficient of Variation       0.63 Skewness       0.41
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A B C D E F G H I J K L
5% Lilliefors Critical Value       0.28 Data appear Normal at 5% Significance Level

Data appear Normal at 5% Significance Level

Gamma GOF Test
A-D Test Statistic       0.27 Anderson-Darling Gamma GOF Test

5% A-D Critical Value       0.73d data appear Gamma Distributed at 5% Significan

   95% Modified-t UCL (Johnson-1978)       2.18

Assuming Normal Distribution
   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL       2.17    95% Adjusted-CLT UCL (Chen-1995)       2.16

Theta hat (MLE)       0.64 Theta star (bias corrected MLE)       0.89
nu hat (MLE)      49.12 nu star (bias corrected)      35.7

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics
k hat (MLE)       2.45 k star (bias corrected MLE)       1.78

K-S Test Statistic       0.15 Kolmogrov-Smirnoff Gamma GOF Test
5% K-S Critical Value       0.26d data appear Gamma Distributed at 5% Significan

Assuming Gamma Distribution
oximate Gamma UCL (use when n>=50))       2.47 Adjusted Gamma UCL (use when n<50)       2.67

Adjusted Level of Significance      0.026 Adjusted Chi Square Value      21.28

MLE Mean (bias corrected)       1.59 MLE Sd (bias corrected)       1.19
Approximate Chi Square Value (0.05)      23.04

Lognormal Statistics
Minimum of Logged Data     -0.90 Mean of logged Data       0.25

5% Lilliefors Critical Value       0.28Data appear Lognormal at 5% Significance Level
Data appear Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.84Data appear Lognormal at 5% Significance Level
Lilliefors Test Statistic       0.14 Lilliefors Lognormal GOF Test

Lognormal GOF Test
Shapiro Wilk Test Statistic       0.94 Shapiro Wilk Lognormal GOF Test

   95% Chebyshev (MVUE) UCL       3.32  97.5% Chebyshev (MVUE) UCL       4.06
   99% Chebyshev (MVUE) UCL       5.50

Assuming Lognormal Distribution
   95% H-UCL       3.16    90% Chebyshev (MVUE) UCL       2.79

Maximum of Logged Data       1.19 SD of logged Data       0.73

   95% Hall's Bootstrap UCL       2.13    95% Percentile Bootstrap UCL       2.14
   95% BCA Bootstrap UCL       2.1

   95% CLT UCL       2.11    95% Jackknife UCL       2.17
   95% Standard Bootstrap UCL       2.09    95% Bootstrap-t UCL       2.23

Nonparametric Distribution Free UCL Statistics
Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropr
mmendations are based upon the results of the simulation studies summarized in Singh, Singh, and 

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets
For additional insight the user may want to consult a statistician.

Suggested UCL to Use
95% Student's-t UCL       2.17

   90% Chebyshev(Mean, Sd) UCL       2.55    95% Chebyshev(Mean, Sd) UCL       2.98
 97.5% Chebyshev(Mean, Sd) UCL       3.58    99% Chebyshev(Mean, Sd) UCL       4.76

Minimum       1.46 Mean       8.72
Maximum      28.3 Median       6.59

Total Number of Observations      10 Number of Distinct Observations      10
Number of Missing Observations       0

Copper

General Statistics

5% Lilliefors Critical Value       0.28 Data Not Normal at 5% Significance Level
Data Not Normal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.84 Data Not Normal at 5% Significance Level
Lilliefors Test Statistic       0.33 Lilliefors GOF Test

Normal GOF Test
Shapiro Wilk Test Statistic       0.78 Shapiro Wilk GOF Test

SD       8.29 Std. Error of Mean       2.62
Coefficient of Variation       0.95 Skewness       1.77

   95% Modified-t UCL (Johnson-1978)      13.78

Assuming Normal Distribution
   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL      13.53    95% Adjusted-CLT UCL (Chen-1995)      14.6
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Gamma GOF Test

A-D Test Statistic       0.43 Anderson-Darling Gamma GOF Test
5% A-D Critical Value       0.74d data appear Gamma Distributed at 5% Significan

Theta hat (MLE)       5.96 Theta star (bias corrected MLE)       7.99
nu hat (MLE)      29.26 nu star (bias corrected)      21.8

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics
k hat (MLE)       1.46 k star (bias corrected MLE)       1.09

K-S Test Statistic       0.23 Kolmogrov-Smirnoff Gamma GOF Test
5% K-S Critical Value       0.27d data appear Gamma Distributed at 5% Significan

Assuming Gamma Distribution
roximate Gamma UCL (use when n>=50)      15.6  Adjusted Gamma UCL (use when n<50)      17.35

Adjusted Level of Significance      0.026 Adjusted Chi Square Value      10.97

MLE Mean (bias corrected)       8.72 MLE Sd (bias corrected)       8.35
Approximate Chi Square Value (0.05)      12.2

Lognormal Statistics
Minimum of Logged Data       0.37 Mean of logged Data       1.78

5% Lilliefors Critical Value       0.28Data appear Lognormal at 5% Significance Level
Data appear Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.84Data appear Lognormal at 5% Significance Level
Lilliefors Test Statistic       0.21 Lilliefors Lognormal GOF Test

Lognormal GOF Test
Shapiro Wilk Test Statistic       0.93 Shapiro Wilk Lognormal GOF Test

   95% Chebyshev (MVUE) UCL      20.86  97.5% Chebyshev (MVUE) UCL      26.07
   99% Chebyshev (MVUE) UCL      36.3

Assuming Lognormal Distribution
   95% H-UCL      24.06    90% Chebyshev (MVUE) UCL      17.1

Maximum of Logged Data       3.34 SD of logged Data       0.94

   95% Hall's Bootstrap UCL      40.9    95% Percentile Bootstrap UCL      13.1
   95% BCA Bootstrap UCL      14.34

   95% CLT UCL      13.04    95% Jackknife UCL      13.53
   95% Standard Bootstrap UCL      12.77    95% Bootstrap-t UCL      20.47

Nonparametric Distribution Free UCL Statistics
Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropr
mmendations are based upon the results of the simulation studies summarized in Singh, Singh, and 

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets
For additional insight the user may want to consult a statistician.

Suggested UCL to Use
95% Adjusted Gamma UCL      17.35

   90% Chebyshev(Mean, Sd) UCL      16.59    95% Chebyshev(Mean, Sd) UCL      20.15
 97.5% Chebyshev(Mean, Sd) UCL      25.1    99% Chebyshev(Mean, Sd) UCL      34.8

Minimum       0.64 Mean       7.3
Maximum      17.9 Median       4.39

Total Number of Observations      10 Number of Distinct Observations      10
Number of Missing Observations       0

Fluoride

General Statistics

5% Lilliefors Critical Value       0.28 Data Not Normal at 5% Significance Level
Data Not Normal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.84 Data Not Normal at 5% Significance Level
Lilliefors Test Statistic       0.28 Lilliefors GOF Test

Normal GOF Test
Shapiro Wilk Test Statistic       0.83 Shapiro Wilk GOF Test

SD       6.91 Std. Error of Mean       2.18
Coefficient of Variation       0.94 Skewness       0.43

Gamma GOF Test
A-D Test Statistic       0.67 Anderson-Darling Gamma GOF Test

5% A-D Critical Value       0.75d data appear Gamma Distributed at 5% Significan

   95% Modified-t UCL (Johnson-1978)      11.36

Assuming Normal Distribution
   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL      11.31    95% Adjusted-CLT UCL (Chen-1995)      11.22

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics

K-S Test Statistic       0.25 Kolmogrov-Smirnoff Gamma GOF Test
5% K-S Critical Value       0.27d data appear Gamma Distributed at 5% Significan
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Theta hat (MLE)       7.99 Theta star (bias corrected MLE)      10.34
nu hat (MLE)      18.27 nu star (bias corrected)      14.12

k hat (MLE)       0.91 k star (bias corrected MLE)       0.70

Assuming Gamma Distribution
roximate Gamma UCL (use when n>=50)      15.49 Adjusted Gamma UCL (use when n<50)      17.8

Adjusted Level of Significance      0.026 Adjusted Chi Square Value       5.78

MLE Mean (bias corrected)       7.3 MLE Sd (bias corrected)       8.68
Approximate Chi Square Value (0.05)       6.65

Lognormal Statistics
Minimum of Logged Data     -0.446 Mean of logged Data       1.34

5% Lilliefors Critical Value       0.28Data appear Lognormal at 5% Significance Level
Data appear Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.84Data appear Lognormal at 5% Significance Level
Lilliefors Test Statistic       0.21 Lilliefors Lognormal GOF Test

Lognormal GOF Test
Shapiro Wilk Test Statistic       0.86 Shapiro Wilk Lognormal GOF Test

   95% Chebyshev (MVUE) UCL      23.58  97.5% Chebyshev (MVUE) UCL      30.3
   99% Chebyshev (MVUE) UCL      43.5

Assuming Lognormal Distribution
   95% H-UCL      49.23    90% Chebyshev (MVUE) UCL      18.74

Maximum of Logged Data       2.88 SD of logged Data       1.32

   95% Hall's Bootstrap UCL      10.26    95% Percentile Bootstrap UCL      10.78
   95% BCA Bootstrap UCL      11.08

   95% CLT UCL      10.9    95% Jackknife UCL      11.3
   95% Standard Bootstrap UCL      10.75    95% Bootstrap-t UCL      11.79

Nonparametric Distribution Free UCL Statistics
Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropr
mmendations are based upon the results of the simulation studies summarized in Singh, Singh, and 

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets
For additional insight the user may want to consult a statistician.

Suggested UCL to Use
95% Adjusted Gamma UCL      17.81

   90% Chebyshev(Mean, Sd) UCL      13.86    95% Chebyshev(Mean, Sd) UCL      16.83
 97.5% Chebyshev(Mean, Sd) UCL      20.96    99% Chebyshev(Mean, Sd) UCL      29.06

Minimum       1.6 Mean      14.17
Maximum      35.9 Median       8.4

Total Number of Observations      10 Number of Distinct Observations      10
Number of Missing Observations       0

Lead

General Statistics

5% Lilliefors Critical Value       0.28 Data appear Normal at 5% Significance Level
Data appear Normal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.84 Data appear Normal at 5% Significance Level
Lilliefors Test Statistic       0.23 Lilliefors GOF Test

Normal GOF Test
Shapiro Wilk Test Statistic       0.86 Shapiro Wilk GOF Test

SD      12.45 Std. Error of Mean       3.93
Coefficient of Variation       0.87 Skewness       0.73

Gamma GOF Test
A-D Test Statistic       0.33 Anderson-Darling Gamma GOF Test

5% A-D Critical Value       0.74d data appear Gamma Distributed at 5% Significan

   95% Modified-t UCL (Johnson-1978)      21.54

Assuming Normal Distribution
   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL      21.38    95% Adjusted-CLT UCL (Chen-1995)      21.62

Theta hat (MLE)      11.03 Theta star (bias corrected MLE)      14.67
nu hat (MLE)      25.68 nu star (bias corrected)      19.3

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics
k hat (MLE)       1.28 k star (bias corrected MLE)       0.96

K-S Test Statistic       0.19 Kolmogrov-Smirnoff Gamma GOF Test
5% K-S Critical Value       0.27d data appear Gamma Distributed at 5% Significan

Assuming Gamma Distribution

Adjusted Level of Significance      0.026 Adjusted Chi Square Value       9.22

MLE Mean (bias corrected)      14.17 MLE Sd (bias corrected)      14.42
Approximate Chi Square Value (0.05)      10.35
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oximate Gamma UCL (use when n>=50))      26.45 Adjusted Gamma UCL (use when n<50)      29.66

Lognormal Statistics
Minimum of Logged Data       0.47 Mean of logged Data       2.21

5% Lilliefors Critical Value       0.28Data appear Lognormal at 5% Significance Level
Data appear Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.84Data appear Lognormal at 5% Significance Level
Lilliefors Test Statistic       0.14 Lilliefors Lognormal GOF Test

Lognormal GOF Test
Shapiro Wilk Test Statistic       0.94 Shapiro Wilk Lognormal GOF Test

   95% Chebyshev (MVUE) UCL      37.52  97.5% Chebyshev (MVUE) UCL      47.34
   99% Chebyshev (MVUE) UCL      66.63

Assuming Lognormal Distribution
   95% H-UCL      49.81    90% Chebyshev (MVUE) UCL      30.44

Maximum of Logged Data       3.58 SD of logged Data       1.05

   95% Hall's Bootstrap UCL      20.03    95% Percentile Bootstrap UCL      20.26
   95% BCA Bootstrap UCL      21.22

   95% CLT UCL      20.64    95% Jackknife UCL      21.38
   95% Standard Bootstrap UCL      20.26    95% Bootstrap-t UCL      23.27

Nonparametric Distribution Free UCL Statistics
Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropr
mmendations are based upon the results of the simulation studies summarized in Singh, Singh, and 

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets
For additional insight the user may want to consult a statistician.

Suggested UCL to Use
95% Student's-t UCL      21.38

   90% Chebyshev(Mean, Sd) UCL      25.98    95% Chebyshev(Mean, Sd) UCL      31.33
 97.5% Chebyshev(Mean, Sd) UCL      38.75    99% Chebyshev(Mean, Sd) UCL      53.33

Minimum    269 Mean    842.8
Maximum   1700 Median    771.5

Total Number of Observations      10 Number of Distinct Observations      10
Number of Missing Observations       0

Magnesium

General Statistics

5% Lilliefors Critical Value       0.28 Data appear Normal at 5% Significance Level
Data appear Normal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.84 Data appear Normal at 5% Significance Level
Lilliefors Test Statistic       0.19 Lilliefors GOF Test

Normal GOF Test
Shapiro Wilk Test Statistic       0.91 Shapiro Wilk GOF Test

SD    500.5 Std. Error of Mean    158.3
Coefficient of Variation       0.59 Skewness       0.35

Gamma GOF Test
A-D Test Statistic       0.41 Anderson-Darling Gamma GOF Test

5% A-D Critical Value       0.73d data appear Gamma Distributed at 5% Significan

   95% Modified-t UCL (Johnson-1978)   1136

Assuming Normal Distribution
   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL   1133    95% Adjusted-CLT UCL (Chen-1995)   1122

Theta hat (MLE)    298.2 Theta star (bias corrected MLE)    412.1
nu hat (MLE)      56.53 nu star (bias corrected)      40.9

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics
k hat (MLE)       2.82 k star (bias corrected MLE)       2.04

K-S Test Statistic       0.17 Kolmogrov-Smirnoff Gamma GOF Test
5% K-S Critical Value       0.26d data appear Gamma Distributed at 5% Significan

Lognormal GOF Test
Shapiro Wilk Test Statistic       0.91 Shapiro Wilk Lognormal GOF Test

Assuming Gamma Distribution
oximate Gamma UCL (use when n>=50))   1265  Adjusted Gamma UCL (use when n<50)   1361

Adjusted Level of Significance      0.026 Adjusted Chi Square Value      25.33

MLE Mean (bias corrected)    842.8 MLE Sd (bias corrected)    589.3
Approximate Chi Square Value (0.05)      27.25

5% Lilliefors Critical Value       0.28Data appear Lognormal at 5% Significance Level
Data appear Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.84Data appear Lognormal at 5% Significance Level
Lilliefors Test Statistic       0.17 Lilliefors Lognormal GOF Test
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Maximum of Logged Data       7.43 SD of logged Data       0.67

Lognormal Statistics
Minimum of Logged Data       5.59 Mean of logged Data       6.55

Nonparametric Distribution Free UCL Statistics
Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

   95% Chebyshev (MVUE) UCL   1671  97.5% Chebyshev (MVUE) UCL   2025
   99% Chebyshev (MVUE) UCL   2719

Assuming Lognormal Distribution
   95% H-UCL   1534    90% Chebyshev (MVUE) UCL   1417

   90% Chebyshev(Mean, Sd) UCL   1318    95% Chebyshev(Mean, Sd) UCL   1533
 97.5% Chebyshev(Mean, Sd) UCL   1831    99% Chebyshev(Mean, Sd) UCL   2417

   95% Hall's Bootstrap UCL   1102    95% Percentile Bootstrap UCL   1089
   95% BCA Bootstrap UCL   1105

   95% CLT UCL   1103    95% Jackknife UCL   1133
   95% Standard Bootstrap UCL   1090    95% Bootstrap-t UCL   1152

Mercury

General Statistics
Total Number of Observations      10 Number of Distinct Observations      10

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropr
mmendations are based upon the results of the simulation studies summarized in Singh, Singh, and 

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets
For additional insight the user may want to consult a statistician.

Suggested UCL to Use
95% Student's-t UCL   1133

Variance Detects      0.043 Percent Non-Detects      20%
Mean Detects       0.12 SD Detects       0.20

Minimum Detect     0.007 Minimum Non-Detect      0.012
Maximum Detect       0.63 Maximum Non-Detect      0.035

Number of Detects       8 Number of Non-Detects       2
Number of Distinct Detects       8 Number of Distinct Non-Detects       2

Normal GOF Test on Detects Only
Shapiro Wilk Test Statistic       0.59 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.81Detected Data Not Normal at 5% Significance Leve

Mean of Logged Detects     -2.916 SD of Logged Detects       1.37

Median Detects      0.059 CV Detects       1.63
Skewness Detects       2.61 Kurtosis Detects       7.07

SD       0.18    95% KM (BCA) UCL       0.22
   95% KM (t) UCL       0.21    95% KM (Percentile Bootstrap) UCL       0.21

Detected Data Not Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs
Mean       0.10 Standard Error of Mean      0.060

Lilliefors Test Statistic       0.40 Lilliefors GOF Test
5% Lilliefors Critical Value       0.31Detected Data Not Normal at 5% Significance Leve

Gamma GOF Tests on Detected Observations Only
A-D Test Statistic       0.53 Anderson-Darling GOF Test

5% A-D Critical Value       0.74d data appear Gamma Distributed at 5% Significan

97.5% KM Chebyshev UCL       0.48 99% KM Chebyshev UCL       0.71

   95% KM (z) UCL       0.20    95% KM Bootstrap t UCL       0.48
90% KM Chebyshev UCL       0.28 95% KM Chebyshev UCL       0.37

Theta hat (MLE)       0.18 Theta star (bias corrected MLE)       0.24
nu hat (MLE)      11.28 nu star (bias corrected)       8.38

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only
k hat (MLE)       0.70 k star (bias corrected MLE)       0.52

K-S Test Statistic       0.26 Kolmogrov-Smirnoff GOF
5% K-S Critical Value       0.30d data appear Gamma Distributed at 5% Significan

Approximate Chi Square Value (6.75, α)       2.03 Adjusted Chi Square Value (6.75, β)       1.61
 Approximate KM-UCL (use when n>=50)       0.34mma Adjusted KM-UCL (use when n<50)       0.43

Gamma Kaplan-Meier (KM) Statistics
k hat (KM)       0.33 nu hat (KM)       6.75

MLE Mean (bias corrected)       0.12 MLE Sd (bias corrected)       0.17

Maximum       0.63 Median      0.028
SD       0.19 CV       1.82

ma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM e
Minimum     0.007 Mean       0.10

Gamma ROS Statistics using Imputed  Non-Detects
GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1
For such situations, GROS method tends to yield inflated values of UCLs and BTVs
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Adjusted Level of Significance (β)      0.026
Approximate Chi Square Value (10.02, α)       3.95 Adjusted Chi Square Value (10.02, β)       3.31

nu hat (MLE)      12.41 nu star (bias corrected)      10.02
MLE Mean (bias corrected)       0.10 MLE Sd (bias corrected)       0.14

k hat (MLE)       0.62 k star (bias corrected MLE)       0.50
Theta hat (MLE)       0.16 Theta star (bias corrected MLE)       0.20

Lilliefors Test Statistic       0.17 Lilliefors GOF Test
5% Lilliefors Critical Value       0.31ected Data appear Lognormal at 5% Significance L

Lognormal GOF Test on Detected Observations Only
Shapiro Wilk Test Statistic       0.96 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.81ected Data appear Lognormal at 5% Significance L

mma Approximate UCL (use when n>=50)       0.26 Gamma Adjusted UCL (use when n<50)       0.31

   95% BCA Bootstrap UCL       0.28    95% Bootstrap t UCL       0.49
   95% H-UCL (Log ROS)       0.73

SD in Original Scale       0.19 SD in Log Scale       1.42
% t UCL (assumes normality of ROS data)       0.21    95% Percentile Bootstrap UCL       0.21

Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects
Mean in Original Scale       0.10 Mean in Log Scale     -3.25

DL/2 Statistics
DL/2 Normal DL/2 Log-Transformed
Mean in Original Scale       0.10 Mean in Log Scale     -3.24

KM SD (logged)       1.34    95% Critical H Value (KM-Log)       3.85
KM Standard Error of Mean (logged)       0.46

Ls using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distributed
KM Mean (logged)     -3.244    95% H-UCL (KM -Log)       0.54

Suggested UCL to Use
95% KM (Chebyshev) UCL       0.37 95% GROS Adjusted Gamma UCL       0.31

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics
Detected Data appear Gamma Distributed at 5% Significance Level

SD in Original Scale       0.19 SD in Log Scale       1.41
   95% t UCL (Assumes normality)       0.21    95% H-Stat UCL       0.71

Nitrate

General Statistics
Total Number of Observations      10 Number of Distinct Observations      10

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropr
Recommendations are based upon data size, data distribution, and skewness.

mmendations are based upon the results of the simulation studies summarized in Singh, Maichle, an
ations results will not cover all Real World data sets; for additional insight the user may want to cons

95% Adjusted Gamma KM-UCL       0.43

Variance Detects       1.09 Percent Non-Detects      30%
Mean Detects       0.94 SD Detects       1.04

Minimum Detect      0.076 Minimum Non-Detect       1.07
Maximum Detect       2.61 Maximum Non-Detect       1.14

Number of Detects       7 Number of Non-Detects       3
Number of Distinct Detects       7 Number of Distinct Non-Detects       3

Normal GOF Test on Detects Only
Shapiro Wilk Test Statistic       0.82 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.80etected Data appear Normal at 5% Significance Le

Mean of Logged Detects     -0.87 SD of Logged Detects       1.5

Median Detects       0.31 CV Detects       1.11
Skewness Detects       0.80 Kurtosis Detects     -1.224

SD       0.88    95% KM (BCA) UCL       1.23
95% KM (t) UCL       1.26 95% KM (Percentile Bootstrap) UCL       1.19

Detected Data appear Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs
Mean       0.70 Standard Error of Mean       0.30

Lilliefors Test Statistic       0.29 Lilliefors GOF Test
5% Lilliefors Critical Value       0.33etected Data appear Normal at 5% Significance Le

Gamma GOF Tests on Detected Observations Only
A-D Test Statistic       0.49 Anderson-Darling GOF Test

5% A-D Critical Value       0.73d data appear Gamma Distributed at 5% Significan

97.5% KM Chebyshev UCL       2.60 99% KM Chebyshev UCL       3.73

   95% KM (z) UCL       1.20    95% KM Bootstrap t UCL       1.66
90% KM Chebyshev UCL       1.61 95% KM Chebyshev UCL       2.03

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only
k hat (MLE)       0.74 k star (bias corrected MLE)       0.51

K-S Test Statistic       0.22 Kolmogrov-Smirnoff GOF
5% K-S Critical Value       0.32d data appear Gamma Distributed at 5% Significan
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Theta hat (MLE)       1.26 Theta star (bias corrected MLE)       1.80

nu hat (MLE)      10.39 nu star (bias corrected)       7.27

Approximate Chi Square Value (12.60, α)       5.62 Adjusted Chi Square Value (12.60, β)       4.84
 Approximate KM-UCL (use when n>=50)       1.57mma Adjusted KM-UCL (use when n<50)       1.83

Gamma Kaplan-Meier (KM) Statistics
k hat (KM)       0.63 nu hat (KM)      12.6

MLE Mean (bias corrected)       0.94 MLE Sd (bias corrected)       1.30

Maximum       2.61 Median       0.14
SD       0.93 CV       1.33

ma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM e
Minimum      0.076 Mean       0.70

Gamma ROS Statistics using Imputed  Non-Detects
GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1
For such situations, GROS method tends to yield inflated values of UCLs and BTVs

Adjusted Level of Significance (β)      0.026
Approximate Chi Square Value (11.45, α)       4.87 Adjusted Chi Square Value (11.45, β)       4.14

nu hat (MLE)      14.46 nu star (bias corrected)      11.45
MLE Mean (bias corrected)       0.70 MLE Sd (bias corrected)       0.92

k hat (MLE)       0.72 k star (bias corrected MLE)       0.57
Theta hat (MLE)       0.97 Theta star (bias corrected MLE)       1.22

Lilliefors Test Statistic       0.20 Lilliefors GOF Test
5% Lilliefors Critical Value       0.33ected Data appear Lognormal at 5% Significance L

Lognormal GOF Test on Detected Observations Only
Shapiro Wilk Test Statistic       0.87 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.80ected Data appear Lognormal at 5% Significance L

mma Approximate UCL (use when n>=50)       1.65 Gamma Adjusted UCL (use when n<50)       1.93

   95% BCA Bootstrap UCL       1.32    95% Bootstrap t UCL       1.77
   95% H-UCL (Log ROS)       3.85

SD in Original Scale       0.93 SD in Log Scale       1.31
% t UCL (assumes normality of ROS data)       1.24    95% Percentile Bootstrap UCL       1.16

Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects
Mean in Original Scale       0.70 Mean in Log Scale     -1.16

DL/2 Statistics
DL/2 Normal DL/2 Log-Transformed
Mean in Original Scale       0.82 Mean in Log Scale     -0.78

KM SD (logged)       1.30    95% Critical H Value (KM-Log)       3.76
KM Standard Error of Mean (logged)       0.46

Ls using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distributed
KM Mean (logged)     -1.21    95% H-UCL (KM -Log)       3.61

Suggested UCL to Use
95% KM (t) UCL       1.26 95% KM (Percentile Bootstrap) UCL       1.19

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics
Detected Data appear Normal Distributed at 5% Significance Level

SD in Original Scale       0.87 SD in Log Scale       1.23
   95% t UCL (Assumes normality)       1.33    95% H-Stat UCL       4.24

Number of Detects       9 Number of Non-Detects       1
Number of Distinct Detects       9 Number of Distinct Non-Detects       1

Silver

General Statistics
Total Number of Observations      10 Number of Distinct Observations      10

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropr
Recommendations are based upon data size, data distribution, and skewness.

mmendations are based upon the results of the simulation studies summarized in Singh, Maichle, an
ations results will not cover all Real World data sets; for additional insight the user may want to cons

Median Detects       0.54 CV Detects       0.87
Skewness Detects       0.71 Kurtosis Detects       0.40

Variance Detects       0.23 Percent Non-Detects      10%
Mean Detects       0.55 SD Detects       0.48

Minimum Detect      0.03 Minimum Non-Detect       0.22
Maximum Detect       1.5 Maximum Non-Detect       0.22

Lilliefors Test Statistic       0.17 Lilliefors GOF Test
5% Lilliefors Critical Value       0.29etected Data appear Normal at 5% Significance Le

Normal GOF Test on Detects Only
Shapiro Wilk Test Statistic       0.90 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.82etected Data appear Normal at 5% Significance Le

Mean of Logged Detects     -1.263 SD of Logged Detects       1.51

Detected Data appear Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs
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   95% KM (z) UCL       0.75    95% KM Bootstrap t UCL       0.88
90% KM Chebyshev UCL       0.96 95% KM Chebyshev UCL       1.17

SD       0.46    95% KM (BCA) UCL       0.73
95% KM (t) UCL       0.78 95% KM (Percentile Bootstrap) UCL       0.75

Mean       0.50 Standard Error of Mean       0.15

K-S Test Statistic       0.29 Kolmogrov-Smirnoff GOF
5% K-S Critical Value       0.28ed Data Not Gamma Distributed at 5% Significanc

Gamma GOF Tests on Detected Observations Only
A-D Test Statistic       0.64 Anderson-Darling GOF Test

5% A-D Critical Value       0.74d data appear Gamma Distributed at 5% Significan

97.5% KM Chebyshev UCL       1.46 99% KM Chebyshev UCL       2.04

MLE Mean (bias corrected)       0.55 MLE Sd (bias corrected)       0.68

Theta hat (MLE)       0.63 Theta star (bias corrected MLE)       0.84
nu hat (MLE)      15.68 nu star (bias corrected)      11.79

Detected data follow Appr. Gamma Distribution at 5% Significance Level

Gamma Statistics on Detected Data Only
k hat (MLE)       0.87 k star (bias corrected MLE)       0.65

Gamma ROS Statistics using Imputed  Non-Detects
GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1
For such situations, GROS method tends to yield inflated values of UCLs and BTVs

Approximate Chi Square Value (23.84, α)      13.72 Adjusted Chi Square Value (23.84, β)      12.4
 Approximate KM-UCL (use when n>=50)       0.87mma Adjusted KM-UCL (use when n<50)       0.96

Gamma Kaplan-Meier (KM) Statistics
k hat (KM)       1.19 nu hat (KM)      23.84

k hat (MLE)       0.84 k star (bias corrected MLE)       0.65
Theta hat (MLE)       0.60 Theta star (bias corrected MLE)       0.77

Maximum       1.5 Median       0.53
SD       0.48 CV       0.94

ma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM e
Minimum      0.03 Mean       0.50

mma Approximate UCL (use when n>=50)       1.11 Gamma Adjusted UCL (use when n<50)       1.29

Adjusted Level of Significance (β)      0.026
Approximate Chi Square Value (13.15, α)       5.99 Adjusted Chi Square Value (13.15, β)       5.17

nu hat (MLE)      16.88 nu star (bias corrected)      13.15
MLE Mean (bias corrected)       0.50 MLE Sd (bias corrected)       0.62

Detected Data Not Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects
Mean in Original Scale       0.50 Mean in Log Scale     -1.42

Lilliefors Test Statistic       0.32 Lilliefors GOF Test
5% Lilliefors Critical Value       0.29etected Data Not Lognormal at 5% Significance Le

Lognormal GOF Test on Detected Observations Only
Shapiro Wilk Test Statistic       0.82 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.82etected Data Not Lognormal at 5% Significance Le

DL/2 Statistics
DL/2 Normal DL/2 Log-Transformed
Mean in Original Scale       0.51 Mean in Log Scale     -1.35

   95% BCA Bootstrap UCL       0.78    95% Bootstrap t UCL       0.85
   95% H-UCL (Log ROS)       6.35

SD in Original Scale       0.48 SD in Log Scale       1.51
% t UCL (assumes normality of ROS data)       0.78    95% Percentile Bootstrap UCL       0.74

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropr
Recommendations are based upon data size, data distribution, and skewness.

mmendations are based upon the results of the simulation studies summarized in Singh, Maichle, an
ations results will not cover all Real World data sets; for additional insight the user may want to cons

Suggested UCL to Use
95% KM (t) UCL       0.78 95% KM (Percentile Bootstrap) UCL       0.75

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics
Detected Data appear Normal Distributed at 5% Significance Level

SD in Original Scale       0.47 SD in Log Scale       1.45
   95% t UCL (Assumes normality)       0.78    95% H-Stat UCL       5.47

Minimum       9 Mean      27.58
Maximum      61.9 Median      22.45

Total Number of Observations      10 Number of Distinct Observations      10
Number of Missing Observations       0

Zinc

General Statistics

SD      16.09 Std. Error of Mean       5.08
Coefficient of Variation       0.58 Skewness       1.09
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5% Lilliefors Critical Value       0.28 Data appear Normal at 5% Significance Level
Data appear Normal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.84 Data appear Normal at 5% Significance Level
Lilliefors Test Statistic       0.18 Lilliefors GOF Test

Normal GOF Test
Shapiro Wilk Test Statistic       0.90 Shapiro Wilk GOF Test

Gamma GOF Test
A-D Test Statistic       0.26 Anderson-Darling Gamma GOF Test

5% A-D Critical Value       0.73d data appear Gamma Distributed at 5% Significan

   95% Modified-t UCL (Johnson-1978)      37.2

Assuming Normal Distribution
   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL      36.91    95% Adjusted-CLT UCL (Chen-1995)      37.83

Theta hat (MLE)       7.84 Theta star (bias corrected MLE)      10.9
nu hat (MLE)      70.33 nu star (bias corrected)      50.56

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics
k hat (MLE)       3.51 k star (bias corrected MLE)       2.52

K-S Test Statistic       0.16 Kolmogrov-Smirnoff Gamma GOF Test
5% K-S Critical Value       0.26d data appear Gamma Distributed at 5% Significan

Assuming Gamma Distribution
oximate Gamma UCL (use when n>=50))      39.58 Adjusted Gamma UCL (use when n<50)      42.23

Adjusted Level of Significance      0.026 Adjusted Chi Square Value      33.02

MLE Mean (bias corrected)      27.58 MLE Sd (bias corrected)      17.35
Approximate Chi Square Value (0.05)      35.23

Lognormal Statistics
Minimum of Logged Data       2.19 Mean of logged Data       3.16

5% Lilliefors Critical Value       0.28Data appear Lognormal at 5% Significance Level
Data appear Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.84Data appear Lognormal at 5% Significance Level
Lilliefors Test Statistic       0.14 Lilliefors Lognormal GOF Test

Lognormal GOF Test
Shapiro Wilk Test Statistic       0.97 Shapiro Wilk Lognormal GOF Test

   95% Chebyshev (MVUE) UCL      50.11  97.5% Chebyshev (MVUE) UCL      59.86
   99% Chebyshev (MVUE) UCL      79.01

Assuming Lognormal Distribution
   95% H-UCL      44.12    90% Chebyshev (MVUE) UCL      43.09

Maximum of Logged Data       4.12 SD of logged Data       0.57

   95% Hall's Bootstrap UCL      40.42    95% Percentile Bootstrap UCL      36.02
   95% BCA Bootstrap UCL      37.8

   95% CLT UCL      35.95    95% Jackknife UCL      36.9
   95% Standard Bootstrap UCL      35.46    95% Bootstrap-t UCL      40.38

Nonparametric Distribution Free UCL Statistics
Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropr
mmendations are based upon the results of the simulation studies summarized in Singh, Singh, and 

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets
For additional insight the user may want to consult a statistician.

Suggested UCL to Use
95% Student's-t UCL      36.91

   90% Chebyshev(Mean, Sd) UCL      42.85    95% Chebyshev(Mean, Sd) UCL      49.76
 97.5% Chebyshev(Mean, Sd) UCL      59.36    99% Chebyshev(Mean, Sd) UCL      78.22
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General Statistics
Total Number of Observations      14 Number of Distinct Observations      14

 f Bootstrap Operations   2000

Acenaphthene

From File   C-16-050_0-10.xls
Full Precision   OFF

Confidence Coefficient   95%

UCL Statistics for Data Sets with Non-Detects

User Selected Options
e/Time of Computation   2/2/2015 2:36:29 PM

Variance Detects       0.73 Percent Non-Detects      35.71
Mean Detects       0.48 SD Detects       0.85

Minimum Detect      0.013 Minimum Non-Detect      0.037
Maximum Detect       2.23 Maximum Non-Detect       0.43

Number of Detects       9 Number of Non-Detects       5
Number of Distinct Detects       9 Number of Distinct Non-Detects       5

Normal GOF Test on Detects Only
Shapiro Wilk Test Statistic       0.61 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.82Detected Data Not Normal at 5% Significance Leve

Mean of Logged Detects     -2.40 SD of Logged Detects       1.93

Median Detects      0.058 CV Detects       1.76
Skewness Detects       1.69 Kurtosis Detects       1.33

SD       0.68    95% KM (BCA) UCL       0.70
   95% KM (t) UCL       0.67    95% KM (Percentile Bootstrap) UCL       0.64

Detected Data Not Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs
Mean       0.32 Standard Error of Mean       0.19

Lilliefors Test Statistic       0.40 Lilliefors GOF Test
5% Lilliefors Critical Value       0.29Detected Data Not Normal at 5% Significance Leve

Gamma GOF Tests on Detected Observations Only
A-D Test Statistic       1.00 Anderson-Darling GOF Test

5% A-D Critical Value       0.79ed Data Not Gamma Distributed at 5% Significanc

97.5% KM Chebyshev UCL       1.53 99% KM Chebyshev UCL       2.25

   95% KM (z) UCL       0.64    95% KM Bootstrap t UCL       3.19
90% KM Chebyshev UCL       0.90 95% KM Chebyshev UCL       1.17

Theta hat (MLE)       1.23 Theta star (bias corrected MLE)       1.44
nu hat (MLE)       7.08 nu star (bias corrected)       6.05

Detected Data Not Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only
k hat (MLE)       0.39 k star (bias corrected MLE)       0.33

K-S Test Statistic       0.32 Kolmogrov-Smirnoff GOF
5% K-S Critical Value       0.29ed Data Not Gamma Distributed at 5% Significanc

Approximate Chi Square Value (6.51, α)       1.90 Adjusted Chi Square Value (6.51, β)       1.59
 Approximate KM-UCL (use when n>=50)       1.12mma Adjusted KM-UCL (use when n<50)       1.34

Gamma Kaplan-Meier (KM) Statistics
k hat (KM)       0.23 nu hat (KM)       6.51

MLE Mean (bias corrected)       0.48 MLE Sd (bias corrected)       0.83

Maximum       2.23 Median      0.018
SD       0.71 CV       2.25

ma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM e
Minimum      0.01 Mean       0.31

Gamma ROS Statistics using Imputed  Non-Detects
GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1
For such situations, GROS method tends to yield inflated values of UCLs and BTVs

Adjusted Level of Significance (β)      0.031
Approximate Chi Square Value (8.67, α)       3.12 Adjusted Chi Square Value (8.67, β)       2.70

nu hat (MLE)       9.33 nu star (bias corrected)       8.66
MLE Mean (bias corrected)       0.31 MLE Sd (bias corrected)       0.56

k hat (MLE)       0.33 k star (bias corrected MLE)       0.31
Theta hat (MLE)       0.94 Theta star (bias corrected MLE)       1.01

Lilliefors Test Statistic       0.24 Lilliefors GOF Test
5% Lilliefors Critical Value       0.29ected Data appear Lognormal at 5% Significance L

Lognormal GOF Test on Detected Observations Only
Shapiro Wilk Test Statistic       0.85 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.82ected Data appear Lognormal at 5% Significance L

mma Approximate UCL (use when n>=50)       0.87% Gamma Adjusted UCL (use when n<50)       1.01

SD in Original Scale       0.70 SD in Log Scale       1.59
% t UCL (assumes normality of ROS data)       0.66    95% Percentile Bootstrap UCL       0.64

Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects
Mean in Original Scale       0.32 Mean in Log Scale     -2.723
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   95% BCA Bootstrap UCL       0.79    95% Bootstrap t UCL       4.33

   95% H-UCL (Log ROS)       1.30

DL/2 Statistics
DL/2 Normal DL/2 Log-Transformed
Mean in Original Scale       0.36 Mean in Log Scale     -2.303

KM SD (logged)       1.62    95% Critical H Value (KM-Log)       3.93
KM Standard Error of Mean (logged)       0.49

CLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distribute
KM Mean (logged)     -2.785    95% H-UCL (KM -Log)       1.37

Suggested UCL to Use
99% KM (Chebyshev) UCL       2.25

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics
Detected Data appear Lognormal Distributed at 5% Significance Level

SD in Original Scale       0.69 SD in Log Scale       1.62
   95% t UCL (Assumes normality)       0.69    95% H-Stat UCL       2.22

Total Number of Observations      14 Number of Distinct Observations      14
Number of Detects       9 Number of Non-Detects       5

ations results will not cover all Real World data sets; for additional insight the user may want to cons

Anthracene

General Statistics

Warning: Recommended UCL exceeds the maximum observation

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
Recommendations are based upon data size, data distribution, and skewness.

mmendations are based upon the results of the simulation studies summarized in Singh, Maichle, and 

Mean Detects       0.92 SD Detects       1.62
Median Detects      0.077 CV Detects       1.76

Maximum Detect       4.17 Maximum Non-Detect       0.43
Variance Detects       2.63 Percent Non-Detects      35.71

Number of Distinct Detects       9 Number of Distinct Non-Detects       5
Minimum Detect      0.016 Minimum Non-Detect      0.037

5% Shapiro Wilk Critical Value       0.82Detected Data Not Normal at 5% Significance Leve
Lilliefors Test Statistic       0.39 Lilliefors GOF Test

Normal GOF Test on Detects Only
Shapiro Wilk Test Statistic       0.61 Shapiro Wilk GOF Test

Skewness Detects       1.66 Kurtosis Detects       1.16
Mean of Logged Detects     -1.862 SD of Logged Detects       2.04

SD       1.29 95% KM (BCA) UCL       1.19
   95% KM (t) UCL       1.26    95% KM (Percentile Bootstrap) UCL       1.21

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs
Mean       0.61 Standard Error of Mean       0.36

5% Lilliefors Critical Value       0.29Detected Data Not Normal at 5% Significance Leve
Detected Data Not Normal at 5% Significance Level

Gamma GOF Tests on Detected Observations Only
A-D Test Statistic       0.91 Anderson-Darling GOF Test

5% A-D Critical Value       0.79ed Data Not Gamma Distributed at 5% Significanc

97.5% KM Chebyshev UCL       2.90 99% KM Chebyshev UCL       4.26

   95% KM (z) UCL       1.21    95% KM Bootstrap t UCL       6.83
90% KM Chebyshev UCL       1.71 95% KM Chebyshev UCL       2.21

Theta hat (MLE)       2.45 Theta star (bias corrected MLE)       2.84
nu hat (MLE)       6.73 nu star (bias corrected)       5.82

Detected data follow Appr. Gamma Distribution at 5% Significance Level

Gamma Statistics on Detected Data Only
k hat (MLE)       0.37 k star (bias corrected MLE)       0.32

K-S Test Statistic       0.28 Kolmogrov-Smirnoff GOF
5% K-S Critical Value       0.29d data appear Gamma Distributed at 5% Significan

Approximate Chi Square Value (6.20, α)       1.74 Adjusted Chi Square Value (6.20, β)       1.45
 Approximate KM-UCL (use when n>=50)       2.16mma Adjusted KM-UCL (use when n<50)       2.60

Gamma Kaplan-Meier (KM) Statistics
k hat (KM)       0.22 nu hat (KM)       6.20

MLE Mean (bias corrected)       0.92 MLE Sd (bias corrected)       1.61

Maximum       4.17 Median      0.033
SD       1.35 CV       2.27

ma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM e
Minimum      0.01 Mean       0.59

Gamma ROS Statistics using Imputed  Non-Detects
GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1
For such situations, GROS method tends to yield inflated values of UCLs and BTVs

k hat (MLE)       0.29 k star (bias corrected MLE)       0.28
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Adjusted Level of Significance (β)      0.031
Approximate Chi Square Value (7.88, α)       2.66 Adjusted Chi Square Value (7.88, β)       2.27

nu hat (MLE)       8.32 nu star (bias corrected)       7.87
MLE Mean (bias corrected)       0.59 MLE Sd (bias corrected)       1.12

Theta hat (MLE)       2 Theta star (bias corrected MLE)       2.11

Lilliefors Test Statistic       0.19 Lilliefors GOF Test
5% Lilliefors Critical Value       0.29ected Data appear Lognormal at 5% Significance L

Lognormal GOF Test on Detected Observations Only
Shapiro Wilk Test Statistic       0.88 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.82ected Data appear Lognormal at 5% Significance L

mma Approximate UCL (use when n>=50)       1.75% Gamma Adjusted UCL (use when n<50)       2.05

   95% BCA Bootstrap UCL       1.49    95% Bootstrap t UCL       7.35
   95% H-UCL (Log ROS)       3.79

SD in Original Scale       1.34 SD in Log Scale       1.78
% t UCL (assumes normality of ROS data)       1.24    95% Percentile Bootstrap UCL       1.22

Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects
Mean in Original Scale       0.60 Mean in Log Scale     -2.362

DL/2 Statistics
DL/2 Normal DL/2 Log-Transformed
Mean in Original Scale       0.64 Mean in Log Scale     -1.957

KM SD (logged)       1.76    95% Critical H Value (KM-Log)       4.19
KM Standard Error of Mean (logged)       0.52

CLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distribute
KM Mean (logged)     -2.384    95% H-UCL (KM -Log)       3.36

Suggested UCL to Use
95% KM (BCA) UCL       1.19 95% GROS Adjusted Gamma UCL       2.05

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics
Detected Data appear Approximate Gamma Distributed at 5% Significance Level

SD in Original Scale       1.33 SD in Log Scale       1.70
   95% t UCL (Assumes normality)       1.27    95% H-Stat UCL       4.21

Benzo(a)anthracene

General Statistics
Total Number of Observations      14 Number of Distinct Observations      14

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
Recommendations are based upon data size, data distribution, and skewness.

mmendations are based upon the results of the simulation studies summarized in Singh, Maichle, and 
ations results will not cover all Real World data sets; for additional insight the user may want to cons

95% Adjusted Gamma KM-UCL       2.60

Variance Detects       6.66 Percent Non-Detects      28.57
Mean Detects       1.48 SD Detects       2.58

Minimum Detect      0.043 Minimum Non-Detect      0.037
Maximum Detect       6.44 Maximum Non-Detect       0.38

Number of Detects      10 Number of Non-Detects       4
Number of Distinct Detects      10 Number of Distinct Non-Detects       4

Normal GOF Test on Detects Only
Shapiro Wilk Test Statistic       0.59 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.84Detected Data Not Normal at 5% Significance Leve

Mean of Logged Detects     -1.106 SD of Logged Detects       1.79

Median Detects       0.20 CV Detects       1.74
Skewness Detects       1.71 Kurtosis Detects       1.26

SD       2.16    95% KM (BCA) UCL       2.08
   95% KM (t) UCL       2.16    95% KM (Percentile Bootstrap) UCL       2.04

Detected Data Not Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs
Mean       1.08 Standard Error of Mean       0.60

Lilliefors Test Statistic       0.38 Lilliefors GOF Test
5% Lilliefors Critical Value       0.28Detected Data Not Normal at 5% Significance Leve

Gamma GOF Tests on Detected Observations Only
A-D Test Statistic       1.12 Anderson-Darling GOF Test

5% A-D Critical Value       0.78ed Data Not Gamma Distributed at 5% Significanc

97.5% KM Chebyshev UCL       4.89 99% KM Chebyshev UCL       7.14

   95% KM (z) UCL       2.09    95% KM Bootstrap t UCL       7.93
90% KM Chebyshev UCL       2.91 95% KM Chebyshev UCL       3.74

Detected Data Not Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only
k hat (MLE)       0.43 k star (bias corrected MLE)       0.37

K-S Test Statistic       0.35 Kolmogrov-Smirnoff GOF
5% K-S Critical Value       0.28ed Data Not Gamma Distributed at 5% Significanc
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A B C D E F G H I J K L
Theta hat (MLE)       3.42 Theta star (bias corrected MLE)       4.00

nu hat (MLE)       8.66 nu star (bias corrected)       7.39

Approximate Chi Square Value (7.11, α)       2.22 Adjusted Chi Square Value (7.11, β)       1.88
 Approximate KM-UCL (use when n>=50)       3.47mma Adjusted KM-UCL (use when n<50)       4.10

Gamma Kaplan-Meier (KM) Statistics
k hat (KM)       0.25 nu hat (KM)       7.10

MLE Mean (bias corrected)       1.48 MLE Sd (bias corrected)       2.43

Maximum       6.44 Median       0.11
SD       2.25 CV       2.12

ma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM e
Minimum      0.01 Mean       1.06

Gamma ROS Statistics using Imputed  Non-Detects
GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1
For such situations, GROS method tends to yield inflated values of UCLs and BTVs

Adjusted Level of Significance (β)      0.031
Approximate Chi Square Value (8.28, α)       2.89 Adjusted Chi Square Value (8.28, β)       2.49

nu hat (MLE)       8.83 nu star (bias corrected)       8.27
MLE Mean (bias corrected)       1.06 MLE Sd (bias corrected)       1.95

k hat (MLE)       0.31 k star (bias corrected MLE)       0.29
Theta hat (MLE)       3.36 Theta star (bias corrected MLE)       3.59

Lilliefors Test Statistic       0.27 Lilliefors GOF Test
5% Lilliefors Critical Value       0.28ected Data appear Lognormal at 5% Significance L

Lognormal GOF Test on Detected Observations Only
Shapiro Wilk Test Statistic       0.86 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.84ected Data appear Lognormal at 5% Significance L

mma Approximate UCL (use when n>=50)       3.03% Gamma Adjusted UCL (use when n<50)       3.52

   95% BCA Bootstrap UCL       2.63    95% Bootstrap t UCL       8.04
   95% H-UCL (Log ROS)      10.68

SD in Original Scale       2.24 SD in Log Scale       1.86
% t UCL (assumes normality of ROS data)       2.14    95% Percentile Bootstrap UCL       2.06

Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects
Mean in Original Scale       1.08 Mean in Log Scale     -1.638

DL/2 Statistics
DL/2 Normal DL/2 Log-Transformed
Mean in Original Scale       1.09 Mean in Log Scale     -1.44

KM SD (logged)       1.62    95% Critical H Value (KM-Log)       3.92
KM Standard Error of Mean (logged)       0.46

CLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distribute
KM Mean (logged)     -1.512    95% H-UCL (KM -Log)       4.80

Suggested UCL to Use
99% KM (Chebyshev) UCL       7.14

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics
Detected Data appear Lognormal Distributed at 5% Significance Level

SD in Original Scale       2.23 SD in Log Scale       1.68
   95% t UCL (Assumes normality)       2.15    95% H-Stat UCL       6.37

Total Number of Observations      14 Number of Distinct Observations      14
Number of Detects      10 Number of Non-Detects       4

ations results will not cover all Real World data sets; for additional insight the user may want to cons

Benzo(a)pyrene

General Statistics

Warning: Recommended UCL exceeds the maximum observation

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
Recommendations are based upon data size, data distribution, and skewness.

mmendations are based upon the results of the simulation studies summarized in Singh, Maichle, and 

Mean Detects       1.59 SD Detects       2.78
Median Detects       0.22 CV Detects       1.74

Maximum Detect       7.08 Maximum Non-Detect       0.38
Variance Detects       7.74 Percent Non-Detects      28.57

Number of Distinct Detects      10 Number of Distinct Non-Detects       4
Minimum Detect      0.039 Minimum Non-Detect      0.037

5% Shapiro Wilk Critical Value       0.84Detected Data Not Normal at 5% Significance Leve
Lilliefors Test Statistic       0.38 Lilliefors GOF Test

Normal GOF Test on Detects Only
Shapiro Wilk Test Statistic       0.59 Shapiro Wilk GOF Test

Skewness Detects       1.72 Kurtosis Detects       1.31
Mean of Logged Detects     -1.079 SD of Logged Detects       1.84

5% Lilliefors Critical Value       0.28Detected Data Not Normal at 5% Significance Leve
Detected Data Not Normal at 5% Significance Level
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SD       2.33    95% KM (BCA) UCL       2.19
   95% KM (t) UCL       2.33    95% KM (Percentile Bootstrap) UCL       2.19

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs
Mean       1.16 Standard Error of Mean       0.65

Gamma GOF Tests on Detected Observations Only
A-D Test Statistic       1.02 Anderson-Darling GOF Test

5% A-D Critical Value       0.79ed Data Not Gamma Distributed at 5% Significanc

97.5% KM Chebyshev UCL       5.26 99% KM Chebyshev UCL       7.7

   95% KM (z) UCL       2.24    95% KM Bootstrap t UCL       8.6
90% KM Chebyshev UCL       3.13 95% KM Chebyshev UCL       4.03

Theta hat (MLE)       3.76 Theta star (bias corrected MLE)       4.39
nu hat (MLE)       8.45 nu star (bias corrected)       7.24

Detected Data Not Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only
k hat (MLE)       0.42 k star (bias corrected MLE)       0.36

K-S Test Statistic       0.32 Kolmogrov-Smirnoff GOF
5% K-S Critical Value       0.28ed Data Not Gamma Distributed at 5% Significanc

Approximate Chi Square Value (7.05, α)       2.19 Adjusted Chi Square Value (7.05, β)       1.85
 Approximate KM-UCL (use when n>=50)       3.75mma Adjusted KM-UCL (use when n<50)       4.43

Gamma Kaplan-Meier (KM) Statistics
k hat (KM)       0.25 nu hat (KM)       7.04

MLE Mean (bias corrected)       1.59 MLE Sd (bias corrected)       2.64

Maximum       7.08 Median       0.10
SD       2.43 CV       2.13

ma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM e
Minimum      0.01 Mean       1.14

Gamma ROS Statistics using Imputed  Non-Detects
GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1
For such situations, GROS method tends to yield inflated values of UCLs and BTVs

Adjusted Level of Significance (β)      0.031
Approximate Chi Square Value (8.14, α)       2.81 Adjusted Chi Square Value (8.14, β)       2.41

nu hat (MLE)       8.66 nu star (bias corrected)       8.14
MLE Mean (bias corrected)       1.14 MLE Sd (bias corrected)       2.11

k hat (MLE)       0.30 k star (bias corrected MLE)       0.29
Theta hat (MLE)       3.68 Theta star (bias corrected MLE)       3.92

Lilliefors Test Statistic       0.23 Lilliefors GOF Test
5% Lilliefors Critical Value       0.28ected Data appear Lognormal at 5% Significance L

Lognormal GOF Test on Detected Observations Only
Shapiro Wilk Test Statistic       0.88 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.84ected Data appear Lognormal at 5% Significance L

mma Approximate UCL (use when n>=50)       3.29% Gamma Adjusted UCL (use when n<50)       3.83

   95% BCA Bootstrap UCL       2.68    95% Bootstrap t UCL       8.80
   95% H-UCL (Log ROS)      13.56

SD in Original Scale       2.42 SD in Log Scale       1.91
% t UCL (assumes normality of ROS data)       2.30    95% Percentile Bootstrap UCL       2.17

Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects
Mean in Original Scale       1.16 Mean in Log Scale     -1.629

DL/2 Statistics
DL/2 Normal DL/2 Log-Transformed
Mean in Original Scale       1.17 Mean in Log Scale     -1.42

KM SD (logged)       1.66    95% Critical H Value (KM-Log)       4.00
KM Standard Error of Mean (logged)       0.48

CLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distribute
KM Mean (logged)     -1.49    95% H-UCL (KM -Log)       5.74

Suggested UCL to Use
99% KM (Chebyshev) UCL       7.7

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics
Detected Data appear Lognormal Distributed at 5% Significance Level

SD in Original Scale       2.41 SD in Log Scale       1.71
   95% t UCL (Assumes normality)       2.32    95% H-Stat UCL       7.52

ations results will not cover all Real World data sets; for additional insight the user may want to cons

Benzo(b)fluoranthene

Warning: Recommended UCL exceeds the maximum observation

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
Recommendations are based upon data size, data distribution, and skewness.

mmendations are based upon the results of the simulation studies summarized in Singh, Maichle, and 
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Total Number of Observations      14 Number of Distinct Observations      14
Number of Detects      10 Number of Non-Detects       4

General Statistics

Mean Detects       1.88 SD Detects       3.23
Median Detects       0.30 CV Detects       1.71

Maximum Detect       8.27 Maximum Non-Detect       0.38
Variance Detects      10.48 Percent Non-Detects      28.57

Number of Distinct Detects      10 Number of Distinct Non-Detects       4
Minimum Detect      0.068 Minimum Non-Detect      0.037

5% Shapiro Wilk Critical Value       0.84Detected Data Not Normal at 5% Significance Leve
Lilliefors Test Statistic       0.38 Lilliefors GOF Test

Normal GOF Test on Detects Only
Shapiro Wilk Test Statistic       0.60 Shapiro Wilk GOF Test

Skewness Detects       1.71 Kurtosis Detects       1.30
Mean of Logged Detects     -0.799 SD of Logged Detects       1.75

SD       2.71    95% KM (BCA) UCL       2.64
   95% KM (t) UCL       2.74    95% KM (Percentile Bootstrap) UCL       2.62

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs
Mean       1.38 Standard Error of Mean       0.76

5% Lilliefors Critical Value       0.28Detected Data Not Normal at 5% Significance Leve
Detected Data Not Normal at 5% Significance Level

Gamma GOF Tests on Detected Observations Only
A-D Test Statistic       1.04 Anderson-Darling GOF Test

5% A-D Critical Value       0.78ed Data Not Gamma Distributed at 5% Significanc

97.5% KM Chebyshev UCL       6.16 99% KM Chebyshev UCL       8.99

   95% KM (z) UCL       2.64    95% KM Bootstrap t UCL       9.83
90% KM Chebyshev UCL       3.68 95% KM Chebyshev UCL       4.71

Theta hat (MLE)       4.18 Theta star (bias corrected MLE)       4.93
nu hat (MLE)       9.01 nu star (bias corrected)       7.64

Detected Data Not Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only
k hat (MLE)       0.45 k star (bias corrected MLE)       0.38

K-S Test Statistic       0.33 Kolmogrov-Smirnoff GOF
5% K-S Critical Value       0.28ed Data Not Gamma Distributed at 5% Significanc

Approximate Chi Square Value (7.30, α)       2.33 Adjusted Chi Square Value (7.30, β)       1.98
 Approximate KM-UCL (use when n>=50)       4.32mma Adjusted KM-UCL (use when n<50)       5.10

Gamma Kaplan-Meier (KM) Statistics
k hat (KM)       0.26 nu hat (KM)       7.30

MLE Mean (bias corrected)       1.88 MLE Sd (bias corrected)       3.05

Maximum       8.27 Median       0.14
SD       2.83 CV       2.09

ma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM e
Minimum      0.01 Mean       1.35

Gamma ROS Statistics using Imputed  Non-Detects
GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1
For such situations, GROS method tends to yield inflated values of UCLs and BTVs

Adjusted Level of Significance (β)      0.031
Approximate Chi Square Value (8.22, α)       2.86 Adjusted Chi Square Value (8.22, β)       2.46

nu hat (MLE)       8.77 nu star (bias corrected)       8.22
MLE Mean (bias corrected)       1.35 MLE Sd (bias corrected)       2.49

k hat (MLE)       0.31 k star (bias corrected MLE)       0.29
Theta hat (MLE)       4.30 Theta star (bias corrected MLE)       4.59

Lilliefors Test Statistic       0.25 Lilliefors GOF Test
5% Lilliefors Critical Value       0.28ected Data appear Lognormal at 5% Significance L

Lognormal GOF Test on Detected Observations Only
Shapiro Wilk Test Statistic       0.86 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.84ected Data appear Lognormal at 5% Significance L

mma Approximate UCL (use when n>=50)       3.87% Gamma Adjusted UCL (use when n<50)       4.50

   95% BCA Bootstrap UCL       3.15    95% Bootstrap t UCL       9.81
   95% H-UCL (Log ROS)      12.61

SD in Original Scale       2.82 SD in Log Scale       1.82
% t UCL (assumes normality of ROS data)       2.71    95% Percentile Bootstrap UCL       2.52

Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects
Mean in Original Scale       1.37 Mean in Log Scale     -1.338

DL/2 Statistics
DL/2 Normal DL/2 Log-Transformed
Mean in Original Scale       1.38 Mean in Log Scale     -1.22

KM SD (logged)       1.63    95% Critical H Value (KM-Log)       3.95
KM Standard Error of Mean (logged)       0.47

CLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distribute
KM Mean (logged)     -1.24    95% H-UCL (KM -Log)       6.64
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Suggested UCL to Use
99% KM (Chebyshev) UCL       8.99

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics
Detected Data appear Lognormal Distributed at 5% Significance Level

SD in Original Scale       2.81 SD in Log Scale       1.70
   95% t UCL (Assumes normality)       2.72    95% H-Stat UCL       8.75

Total Number of Observations      14 Number of Distinct Observations      14
Number of Detects      10 Number of Non-Detects       4

ations results will not cover all Real World data sets; for additional insight the user may want to cons

Benzo(g,h,i)perylene

General Statistics

Warning: Recommended UCL exceeds the maximum observation

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
Recommendations are based upon data size, data distribution, and skewness.

mmendations are based upon the results of the simulation studies summarized in Singh, Maichle, and 

Mean Detects       0.84 SD Detects       1.42
Median Detects       0.13 CV Detects       1.68

Maximum Detect       3.67 Maximum Non-Detect       0.38
Variance Detects       2.01 Percent Non-Detects      28.57

Number of Distinct Detects      10 Number of Distinct Non-Detects       4
Minimum Detect      0.022 Minimum Non-Detect      0.037

5% Shapiro Wilk Critical Value       0.84Detected Data Not Normal at 5% Significance Leve
Lilliefors Test Statistic       0.37 Lilliefors GOF Test

Normal GOF Test on Detects Only
Shapiro Wilk Test Statistic       0.61 Shapiro Wilk GOF Test

Skewness Detects       1.69 Kurtosis Detects       1.26
Mean of Logged Detects     -1.608 SD of Logged Detects       1.79

SD       1.19    95% KM (BCA) UCL       1.13
   95% KM (t) UCL       1.21    95% KM (Percentile Bootstrap) UCL       1.16

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs
Mean       0.62 Standard Error of Mean       0.33

5% Lilliefors Critical Value       0.28Detected Data Not Normal at 5% Significance Leve
Detected Data Not Normal at 5% Significance Level

Gamma GOF Tests on Detected Observations Only
A-D Test Statistic       0.91 Anderson-Darling GOF Test

5% A-D Critical Value       0.78ed Data Not Gamma Distributed at 5% Significanc

97.5% KM Chebyshev UCL       2.71 99% KM Chebyshev UCL       3.96

   95% KM (z) UCL       1.17    95% KM Bootstrap t UCL       3.67
90% KM Chebyshev UCL       1.62 95% KM Chebyshev UCL       2.08

Theta hat (MLE)       1.87 Theta star (bias corrected MLE)       2.21
nu hat (MLE)       8.98 nu star (bias corrected)       7.62

Detected Data Not Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only
k hat (MLE)       0.44 k star (bias corrected MLE)       0.38

K-S Test Statistic       0.31 Kolmogrov-Smirnoff GOF
5% K-S Critical Value       0.28ed Data Not Gamma Distributed at 5% Significanc

Approximate Chi Square Value (7.64, α)       2.52 Adjusted Chi Square Value (7.64, β)       2.15
 Approximate KM-UCL (use when n>=50)       1.88mma Adjusted KM-UCL (use when n<50)       2.20

Gamma Kaplan-Meier (KM) Statistics
k hat (KM)       0.27 nu hat (KM)       7.63

MLE Mean (bias corrected)       0.84 MLE Sd (bias corrected)       1.36

Maximum       3.67 Median      0.064
SD       1.24 CV       2.05

ma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM e
Minimum      0.01 Mean       0.60

Gamma ROS Statistics using Imputed  Non-Detects
GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1
For such situations, GROS method tends to yield inflated values of UCLs and BTVs

Adjusted Level of Significance (β)      0.031
Approximate Chi Square Value (8.90, α)       3.26 Adjusted Chi Square Value (8.90, β)       2.82

nu hat (MLE)       9.62 nu star (bias corrected)       8.89
MLE Mean (bias corrected)       0.60 MLE Sd (bias corrected)       1.07

k hat (MLE)       0.34 k star (bias corrected MLE)       0.31
Theta hat (MLE)       1.75 Theta star (bias corrected MLE)       1.90

Lilliefors Test Statistic       0.21 Lilliefors GOF Test

Lognormal GOF Test on Detected Observations Only
Shapiro Wilk Test Statistic       0.89 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.84ected Data appear Lognormal at 5% Significance L

mma Approximate UCL (use when n>=50)       1.64% Gamma Adjusted UCL (use when n<50)       1.90
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5% Lilliefors Critical Value       0.28ected Data appear Lognormal at 5% Significance L

   95% BCA Bootstrap UCL       1.41    95% Bootstrap t UCL       3.76
   95% H-UCL (Log ROS)       3.35

SD in Original Scale       1.23 SD in Log Scale       1.65
% t UCL (assumes normality of ROS data)       1.20    95% Percentile Bootstrap UCL       1.16

Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects
Mean in Original Scale       0.62 Mean in Log Scale     -1.978

DL/2 Statistics
DL/2 Normal DL/2 Log-Transformed
Mean in Original Scale       0.64 Mean in Log Scale     -1.798

KM SD (logged)       1.61    95% Critical H Value (KM-Log)       3.91
KM Standard Error of Mean (logged)       0.47

CLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distribute
KM Mean (logged)     -1.992    95% H-UCL (KM -Log)       2.89

Warning: Recommended UCL exceeds the maximum observation

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
Recommendations are based upon data size, data distribution, and skewness.

mmendations are based upon the results of the simulation studies summarized in Singh, Maichle, and 

Suggested UCL to Use
99% KM (Chebyshev) UCL       3.96

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics
Detected Data appear Lognormal Distributed at 5% Significance Level

SD in Original Scale       1.22 SD in Log Scale       1.62
   95% t UCL (Assumes normality)       1.22    95% H-Stat UCL       3.60

Number of Distinct Detects       6 Number of Distinct Non-Detects       7
Minimum Detect       0.1 Minimum Non-Detect      0.036

Total Number of Observations      14 Number of Distinct Observations      13
Number of Detects       6 Number of Non-Detects       8

ations results will not cover all Real World data sets; for additional insight the user may want to cons

Benzo(k)fluoranthene

General Statistics

Skewness Detects       0.94 Kurtosis Detects     -1.825
Mean of Logged Detects     -0.726 SD of Logged Detects       1.61

Mean Detects       1.29 SD Detects       1.66
Median Detects       0.33 CV Detects       1.28

Maximum Detect       3.55 Maximum Non-Detect       0.38
Variance Detects       2.75 Percent Non-Detects      57.14

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs
Mean       0.58 Standard Error of Mean       0.34

5% Lilliefors Critical Value       0.36etected Data appear Normal at 5% Significance Le
Detected Data appear Approximate Normal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.78Detected Data Not Normal at 5% Significance Leve
Lilliefors Test Statistic       0.34 Lilliefors GOF Test

Normal GOF Test on Detects Only
Shapiro Wilk Test Statistic       0.71 Shapiro Wilk GOF Test

97.5% KM Chebyshev UCL       2.71 99% KM Chebyshev UCL       3.98

   95% KM (z) UCL       1.14    95% KM Bootstrap t UCL       3.91
90% KM Chebyshev UCL       1.60 95% KM Chebyshev UCL       2.07

SD       1.16    95% KM (BCA) UCL       1.07
95% KM (t) UCL       1.18 95% KM (Percentile Bootstrap) UCL       1.10

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only
k hat (MLE)       0.62 k star (bias corrected MLE)       0.42

K-S Test Statistic       0.29 Kolmogrov-Smirnoff GOF
5% K-S Critical Value       0.34d data appear Gamma Distributed at 5% Significan

Gamma GOF Tests on Detected Observations Only
A-D Test Statistic       0.68 Anderson-Darling GOF Test

5% A-D Critical Value       0.72d data appear Gamma Distributed at 5% Significan

Gamma Kaplan-Meier (KM) Statistics
k hat (KM)       0.24 nu hat (KM)       6.97

MLE Mean (bias corrected)       1.29 MLE Sd (bias corrected)       1.98

Theta hat (MLE)       2.07 Theta star (bias corrected MLE)       3.05
nu hat (MLE)       7.49 nu star (bias corrected)       5.07

Gamma ROS Statistics using Imputed  Non-Detects
GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

Approximate Chi Square Value (6.97, α)       2.15 Adjusted Chi Square Value (6.97, β)       1.81
 Approximate KM-UCL (use when n>=50)       1.88mma Adjusted KM-UCL (use when n<50)       2.23
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ma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM e
Minimum      0.01 Mean       0.56

GROS may not be used when kstar of detected data is small such as < 0.1
For such situations, GROS method tends to yield inflated values of UCLs and BTVs

nu hat (MLE)       8.20 nu star (bias corrected)       7.77
MLE Mean (bias corrected)       0.56 MLE Sd (bias corrected)       1.06

k hat (MLE)       0.29 k star (bias corrected MLE)       0.27
Theta hat (MLE)       1.91 Theta star (bias corrected MLE)       2.01

Maximum       3.55 Median      0.01
SD       1.22 CV       2.18

Lognormal GOF Test on Detected Observations Only
Shapiro Wilk Test Statistic       0.82 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.78ected Data appear Lognormal at 5% Significance L

mma Approximate UCL (use when n>=50)       1.67% Gamma Adjusted UCL (use when n<50)       1.95

Adjusted Level of Significance (β)      0.031
Approximate Chi Square Value (7.78, α)       2.60 Adjusted Chi Square Value (7.78, β)       2.22

SD in Original Scale       1.22 SD in Log Scale       2.25
% t UCL (assumes normality of ROS data)       1.14    95% Percentile Bootstrap UCL       1.09

Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects
Mean in Original Scale       0.56 Mean in Log Scale     -2.888

Lilliefors Test Statistic       0.27 Lilliefors GOF Test
5% Lilliefors Critical Value       0.36ected Data appear Lognormal at 5% Significance L

KM SD (logged)       1.56    95% Critical H Value (KM-Log)       3.82
KM Standard Error of Mean (logged)       0.47

CLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distribute
KM Mean (logged)     -2.10    95% H-UCL (KM -Log)       2.20

   95% BCA Bootstrap UCL       1.31    95% Bootstrap t UCL       4.85
   95% H-UCL (Log ROS)      17.84

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics
Detected Data appear Approximate Normal Distributed at 5% Significance Level

SD in Original Scale       1.20 SD in Log Scale       1.81
   95% t UCL (Assumes normality)       1.17    95% H-Stat UCL       5.44

DL/2 Statistics
DL/2 Normal DL/2 Log-Transformed
Mean in Original Scale       0.6 Mean in Log Scale     -2.099

Cadmium

General Statistics
Total Number of Observations      14 Number of Distinct Observations      14

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
Recommendations are based upon data size, data distribution, and skewness.

mmendations are based upon the results of the simulation studies summarized in Singh, Maichle, and 
ations results will not cover all Real World data sets; for additional insight the user may want to cons

Suggested UCL to Use
95% KM (t) UCL       1.18 95% KM (Percentile Bootstrap) UCL       1.10

Variance Detects     0.006 Percent Non-Detects      57.14
Mean Detects       0.14 SD Detects      0.083

Minimum Detect      0.027 Minimum Non-Detect      0.053
Maximum Detect       0.22 Maximum Non-Detect       0.58

Number of Detects       6 Number of Non-Detects       8
Number of Distinct Detects       6 Number of Distinct Non-Detects       8

Normal GOF Test on Detects Only
Shapiro Wilk Test Statistic       0.86 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.78etected Data appear Normal at 5% Significance Le

Mean of Logged Detects     -2.214 SD of Logged Detects       0.88

Median Detects       0.17 CV Detects       0.59
Skewness Detects     -0.697 Kurtosis Detects     -1.699

SD      0.079    95% KM (BCA) UCL       0.16
95% KM (t) UCL       0.17 95% KM (Percentile Bootstrap) UCL       0.16

Detected Data appear Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs
Mean       0.11 Standard Error of Mean      0.030

Lilliefors Test Statistic       0.25 Lilliefors GOF Test
5% Lilliefors Critical Value       0.36etected Data appear Normal at 5% Significance Le

Gamma GOF Tests on Detected Observations Only
A-D Test Statistic       0.63 Anderson-Darling GOF Test

5% A-D Critical Value       0.70d data appear Gamma Distributed at 5% Significan

97.5% KM Chebyshev UCL       0.30 99% KM Chebyshev UCL       0.42

   95% KM (z) UCL       0.16    95% KM Bootstrap t UCL       0.16
90% KM Chebyshev UCL       0.20 95% KM Chebyshev UCL       0.25
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Theta hat (MLE)      0.065 Theta star (bias corrected MLE)       0.11
nu hat (MLE)      25.7 nu star (bias corrected)      14.18

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only
k hat (MLE)       2.14 k star (bias corrected MLE)       1.18

K-S Test Statistic       0.32 Kolmogrov-Smirnoff GOF
5% K-S Critical Value       0.33d data appear Gamma Distributed at 5% Significan

Approximate Chi Square Value (58.28, α)      41.73 Adjusted Chi Square Value (58.28, β)      39.88
 Approximate KM-UCL (use when n>=50)       0.16mma Adjusted KM-UCL (use when n<50)       0.16

Gamma Kaplan-Meier (KM) Statistics
k hat (KM)       2.08 nu hat (KM)      58.28

MLE Mean (bias corrected)       0.14 MLE Sd (bias corrected)       0.12

Maximum       0.22 Median       0.10
SD      0.059 CV       0.52

ma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM e
Minimum      0.027 Mean       0.11

Gamma ROS Statistics using Imputed  Non-Detects
GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1
For such situations, GROS method tends to yield inflated values of UCLs and BTVs

Adjusted Level of Significance (β)      0.031
Approximate Chi Square Value (78.57, α)      59.15 Adjusted Chi Square Value (78.57, β)      56.91

nu hat (MLE)      98.3 nu star (bias corrected)      78.57
MLE Mean (bias corrected)       0.11 MLE Sd (bias corrected)      0.067

k hat (MLE)       3.51 k star (bias corrected MLE)       2.80
Theta hat (MLE)      0.032 Theta star (bias corrected MLE)      0.040

Lilliefors Test Statistic       0.33 Lilliefors GOF Test
5% Lilliefors Critical Value       0.36ected Data appear Lognormal at 5% Significance L

Lognormal GOF Test on Detected Observations Only
Shapiro Wilk Test Statistic       0.80 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.78ected Data appear Lognormal at 5% Significance L

mma Approximate UCL (use when n>=50)       0.15% Gamma Adjusted UCL (use when n<50)       0.15

   95% BCA Bootstrap UCL       0.13    95% Bootstrap t UCL       0.14
   95% H-UCL (Log ROS)       0.15

SD in Original Scale      0.063 SD in Log Scale       0.63
% t UCL (assumes normality of ROS data)       0.13    95% Percentile Bootstrap UCL       0.13

Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects
Mean in Original Scale       0.10 Mean in Log Scale     -2.459

DL/2 Statistics
DL/2 Normal DL/2 Log-Transformed
Mean in Original Scale       0.18 Mean in Log Scale     -2.014

KM SD (logged)       0.86    95% Critical H Value (KM-Log)       2.57
KM Standard Error of Mean (logged)       0.34

CLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distribute
KM Mean (logged)     -2.49    95% H-UCL (KM -Log)       0.22

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
Recommendations are based upon data size, data distribution, and skewness.

mmendations are based upon the results of the simulation studies summarized in Singh, Maichle, and 
ations results will not cover all Real World data sets; for additional insight the user may want to cons

Suggested UCL to Use
95% KM (t) UCL       0.17 95% KM (Percentile Bootstrap) UCL       0.16

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics
Detected Data appear Normal Distributed at 5% Significance Level

SD in Original Scale       0.10 SD in Log Scale       0.98
   95% t UCL (Assumes normality)       0.23    95% H-Stat UCL       0.46

Minimum    585 Mean   2607
Maximum  11300 Median   1685

Total Number of Observations      14 Number of Distinct Observations      14
Number of Missing Observations       0

Calcium

General Statistics

5% Shapiro Wilk Critical Value       0.87 Data Not Normal at 5% Significance Level
Lilliefors Test Statistic       0.35 Lilliefors GOF Test

Normal GOF Test
Shapiro Wilk Test Statistic       0.65 Shapiro Wilk GOF Test

SD   3006 Std. Error of Mean    803.4
Coefficient of Variation       1.15 Skewness       2.36
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5% Lilliefors Critical Value       0.23 Data Not Normal at 5% Significance Level

Data Not Normal at 5% Significance Level

Gamma GOF Test
A-D Test Statistic       0.86 Anderson-Darling Gamma GOF Test

5% A-D Critical Value       0.75ata Not Gamma Distributed at 5% Significance Lev

   95% Modified-t UCL (Johnson-1978)   4114

Assuming Normal Distribution
   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL   4030    95% Adjusted-CLT UCL (Chen-1995)   4471

Theta hat (MLE)   1901 Theta star (bias corrected MLE)   2317
nu hat (MLE)      38.4 nu star (bias corrected)      31.5

Data Not Gamma Distributed at 5% Significance Level

Gamma Statistics
k hat (MLE)       1.37 k star (bias corrected MLE)       1.12

K-S Test Statistic       0.26 Kolmogrov-Smirnoff Gamma GOF Test
5% K-S Critical Value       0.23ata Not Gamma Distributed at 5% Significance Lev

Assuming Gamma Distribution
oximate Gamma UCL (use when n>=50))   4173% Adjusted Gamma UCL (use when n<50)   4452

Adjusted Level of Significance      0.031 Adjusted Chi Square Value      18.45

MLE Mean (bias corrected)   2607 MLE Sd (bias corrected)   2458
Approximate Chi Square Value (0.05)      19.68

Lognormal Statistics
Minimum of Logged Data       6.37 Mean of logged Data       7.45

5% Lilliefors Critical Value       0.23Data appear Lognormal at 5% Significance Level
Data appear Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.87Data appear Lognormal at 5% Significance Level
Lilliefors Test Statistic       0.19 Lilliefors Lognormal GOF Test

Lognormal GOF Test
Shapiro Wilk Test Statistic       0.92 Shapiro Wilk Lognormal GOF Test

   95% Chebyshev (MVUE) UCL   5072  97.5% Chebyshev (MVUE) UCL   6211
   99% Chebyshev (MVUE) UCL   8448

Assuming Lognormal Distribution
   95% H-UCL   4688    90% Chebyshev (MVUE) UCL   4251

Maximum of Logged Data       9.33 SD of logged Data       0.86

   95% Hall's Bootstrap UCL  10835    95% Percentile Bootstrap UCL   3967
   95% BCA Bootstrap UCL   4453

   95% CLT UCL   3928    95% Jackknife UCL   4030
   95% Standard Bootstrap UCL   3861    95% Bootstrap-t UCL   7702

Nonparametric Distribution Free UCL Statistics
Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

ProUCL computes and outputs H-statistic based UCLs for historical reasons only.
 often results in unstable (both high and low) values of UCL95 as shown in examples in the Technica

It is therefore recommended to avoid the use of H-statistic based 95% UCLs.
ametric methods are preferred to compute UCL95 for skewed data sets which do not follow a gamma 

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
mmendations are based upon the results of the simulation studies summarized in Singh, Singh, and 

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.
For additional insight the user may want to consult a statistician.

Suggested UCL to Use
95% H-UCL   4688

   90% Chebyshev(Mean, Sd) UCL   5017    95% Chebyshev(Mean, Sd) UCL   6109
 97.5% Chebyshev(Mean, Sd) UCL   7624    99% Chebyshev(Mean, Sd) UCL  10600

Minimum Detect      0.044 Minimum Non-Detect      0.037
Maximum Detect       6.93 Maximum Non-Detect       0.38

Number of Detects      10 Number of Non-Detects       4
Number of Distinct Detects      10 Number of Distinct Non-Detects       4

Chrysene

General Statistics
Total Number of Observations      14 Number of Distinct Observations      14

Mean of Logged Detects     -1.015 SD of Logged Detects       1.79

Median Detects       0.23 CV Detects       1.72
Skewness Detects       1.71 Kurtosis Detects       1.26

Variance Detects       7.56 Percent Non-Detects      28.57
Mean Detects       1.59 SD Detects       2.75

Normal GOF Test on Detects Only
Shapiro Wilk Test Statistic       0.59 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.84Detected Data Not Normal at 5% Significance Leve
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Detected Data Not Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs
Mean       1.17 Standard Error of Mean       0.64

Lilliefors Test Statistic       0.38 Lilliefors GOF Test
5% Lilliefors Critical Value       0.28Detected Data Not Normal at 5% Significance Leve

97.5% KM Chebyshev UCL       5.22 99% KM Chebyshev UCL       7.63

   95% KM (z) UCL       2.23    95% KM Bootstrap t UCL       8.19
90% KM Chebyshev UCL       3.11 95% KM Chebyshev UCL       4.00

SD       2.30    95% KM (BCA) UCL       2.14
   95% KM (t) UCL       2.32    95% KM (Percentile Bootstrap) UCL       2.20

Detected Data Not Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only
k hat (MLE)       0.43 k star (bias corrected MLE)       0.37

K-S Test Statistic       0.33 Kolmogrov-Smirnoff GOF
5% K-S Critical Value       0.28ed Data Not Gamma Distributed at 5% Significanc

Gamma GOF Tests on Detected Observations Only
A-D Test Statistic       1.05 Anderson-Darling GOF Test

5% A-D Critical Value       0.78ed Data Not Gamma Distributed at 5% Significanc

Gamma Kaplan-Meier (KM) Statistics
k hat (KM)       0.25 nu hat (KM)       7.22

MLE Mean (bias corrected)       1.59 MLE Sd (bias corrected)       2.60

Theta hat (MLE)       3.63 Theta star (bias corrected MLE)       4.26
nu hat (MLE)       8.76 nu star (bias corrected)       7.46

ma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM e
Minimum      0.01 Mean       1.14

Gamma ROS Statistics using Imputed  Non-Detects
GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1
For such situations, GROS method tends to yield inflated values of UCLs and BTVs

Approximate Chi Square Value (7.22, α)       2.29 Adjusted Chi Square Value (7.22, β)       1.94
 Approximate KM-UCL (use when n>=50)       3.68mma Adjusted KM-UCL (use when n<50)       4.35

nu hat (MLE)       8.81 nu star (bias corrected)       8.26
MLE Mean (bias corrected)       1.14 MLE Sd (bias corrected)       2.09

k hat (MLE)       0.31 k star (bias corrected MLE)       0.29
Theta hat (MLE)       3.62 Theta star (bias corrected MLE)       3.86

Maximum       6.93 Median       0.12
SD       2.40 CV       2.11

Lognormal GOF Test on Detected Observations Only
Shapiro Wilk Test Statistic       0.87 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.84ected Data appear Lognormal at 5% Significance L

mma Approximate UCL (use when n>=50)       3.26% Gamma Adjusted UCL (use when n<50)       3.79

Adjusted Level of Significance (β)      0.031
Approximate Chi Square Value (8.26, α)       2.88 Adjusted Chi Square Value (8.26, β)       2.48

SD in Original Scale       2.39 SD in Log Scale       1.86
% t UCL (assumes normality of ROS data)       2.29    95% Percentile Bootstrap UCL       2.34

Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects
Mean in Original Scale       1.16 Mean in Log Scale     -1.55

Lilliefors Test Statistic       0.25 Lilliefors GOF Test
5% Lilliefors Critical Value       0.28ected Data appear Lognormal at 5% Significance L

KM SD (logged)       1.63    95% Critical H Value (KM-Log)       3.94
KM Standard Error of Mean (logged)       0.47

CLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distribute
KM Mean (logged)     -1.429    95% H-UCL (KM -Log)       5.44

   95% BCA Bootstrap UCL       2.62    95% Bootstrap t UCL       8.32
   95% H-UCL (Log ROS)      11.84

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics
Detected Data appear Lognormal Distributed at 5% Significance Level

SD in Original Scale       2.38 SD in Log Scale       1.69
   95% t UCL (Assumes normality)       2.30    95% H-Stat UCL       7.15

DL/2 Statistics
DL/2 Normal DL/2 Log-Transformed
Mean in Original Scale       1.17 Mean in Log Scale     -1.375

ations results will not cover all Real World data sets; for additional insight the user may want to cons

Warning: Recommended UCL exceeds the maximum observation

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
Recommendations are based upon data size, data distribution, and skewness.

mmendations are based upon the results of the simulation studies summarized in Singh, Maichle, and 

Suggested UCL to Use
99% KM (Chebyshev) UCL       7.63
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General Statistics
Total Number of Observations      14 Number of Distinct Observations      14

Cobalt

Coefficient of Variation       0.74 Skewness       0.71

Maximum       4 Median       1.09
SD       1.33 Std. Error of Mean       0.35

Number of Missing Observations       0
Minimum       0.49 Mean       1.79

Data Not Normal at 5% Significance Level

Assuming Normal Distribution
   95% Normal UCL    95% UCLs (Adjusted for Skewness)

Lilliefors Test Statistic       0.26 Lilliefors GOF Test
5% Lilliefors Critical Value       0.23 Data Not Normal at 5% Significance Level

Normal GOF Test
Shapiro Wilk Test Statistic       0.80 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.87 Data Not Normal at 5% Significance Level

5% A-D Critical Value       0.74ata Not Gamma Distributed at 5% Significance Lev
K-S Test Statistic       0.21 Kolmogrov-Smirnoff Gamma GOF Test

Gamma GOF Test
A-D Test Statistic       0.88 Anderson-Darling Gamma GOF Test

   95% Student's-t UCL       2.43    95% Adjusted-CLT UCL (Chen-1995)       2.45
   95% Modified-t UCL (Johnson-1978)       2.44

Theta hat (MLE)       0.88 Theta star (bias corrected MLE)       1.09
nu hat (MLE)      56.85 nu star (bias corrected)      46

Gamma Statistics
k hat (MLE)       2.03 k star (bias corrected MLE)       1.64

5% K-S Critical Value       0.23d data appear Gamma Distributed at 5% Significan
Detected data follow Appr. Gamma Distribution at 5% Significance Level

Assuming Gamma Distribution
roximate Gamma UCL (use when n>=50)       2.63% Adjusted Gamma UCL (use when n<50)       2.77

Adjusted Level of Significance      0.031 Adjusted Chi Square Value      29.85

MLE Mean (bias corrected)       1.79 MLE Sd (bias corrected)       1.40
Approximate Chi Square Value (0.05)      31.44

Lognormal Statistics
Minimum of Logged Data     -0.713 Mean of logged Data       0.32

5% Lilliefors Critical Value       0.23Data appear Lognormal at 5% Significance Level
Data appear Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.87Data appear Lognormal at 5% Significance Level
Lilliefors Test Statistic       0.19 Lilliefors Lognormal GOF Test

Lognormal GOF Test
Shapiro Wilk Test Statistic       0.88 Shapiro Wilk Lognormal GOF Test

   95% Chebyshev (MVUE) UCL       3.46  97.5% Chebyshev (MVUE) UCL       4.18
   99% Chebyshev (MVUE) UCL       5.60

Assuming Lognormal Distribution
   95% H-UCL       3.05    90% Chebyshev (MVUE) UCL       2.94

Maximum of Logged Data       1.38 SD of logged Data       0.75

   95% Hall's Bootstrap UCL       2.31    95% Percentile Bootstrap UCL       2.36
   95% BCA Bootstrap UCL       2.43

   95% CLT UCL       2.38    95% Jackknife UCL       2.43
   95% Standard Bootstrap UCL       2.36    95% Bootstrap-t UCL       2.57

Nonparametric Distribution Free UCL Statistics
Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
mmendations are based upon the results of the simulation studies summarized in Singh, Singh, and 

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.
For additional insight the user may want to consult a statistician.

Suggested UCL to Use
95% Adjusted Gamma UCL       2.77

   90% Chebyshev(Mean, Sd) UCL       2.87    95% Chebyshev(Mean, Sd) UCL       3.35
 97.5% Chebyshev(Mean, Sd) UCL       4.03    99% Chebyshev(Mean, Sd) UCL       5.35

Number of Detects       5 Number of Non-Detects       9
Number of Distinct Detects       5 Number of Distinct Non-Detects       8

Dibenz(a,h)anthracene

General Statistics
Total Number of Observations      14 Number of Distinct Observations      13
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Minimum Detect      0.047 Minimum Non-Detect      0.036

Maximum Detect       1.12 Maximum Non-Detect       0.43

Mean of Logged Detects     -1.539 SD of Logged Detects       1.53

Median Detects       0.19 CV Detects       1.10
Skewness Detects       0.63 Kurtosis Detects     -2.83

Variance Detects       0.26 Percent Non-Detects      64.29
Mean Detects       0.46 SD Detects       0.51

Detected Data appear Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs
Mean       0.19 Standard Error of Mean       0.10

Lilliefors Test Statistic       0.30 Lilliefors GOF Test
5% Lilliefors Critical Value       0.39etected Data appear Normal at 5% Significance Le

Normal GOF Test on Detects Only
Shapiro Wilk Test Statistic       0.80 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.76etected Data appear Normal at 5% Significance Le

97.5% KM Chebyshev UCL       0.84 99% KM Chebyshev UCL       1.22

   95% KM (z) UCL       0.36    95% KM Bootstrap t UCL       0.71
90% KM Chebyshev UCL       0.50 95% KM Chebyshev UCL       0.64

SD       0.34    95% KM (BCA) UCL       0.36
95% KM (t) UCL       0.37 95% KM (Percentile Bootstrap) UCL       0.36

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only
k hat (MLE)       0.76 k star (bias corrected MLE)       0.44

K-S Test Statistic       0.25 Kolmogrov-Smirnoff GOF
5% K-S Critical Value       0.36d data appear Gamma Distributed at 5% Significan

Gamma GOF Tests on Detected Observations Only
A-D Test Statistic       0.49 Anderson-Darling GOF Test

5% A-D Critical Value       0.69d data appear Gamma Distributed at 5% Significan

Gamma Kaplan-Meier (KM) Statistics
k hat (KM)       0.32 nu hat (KM)       9.19

MLE Mean (bias corrected)       0.46 MLE Sd (bias corrected)       0.70

Theta hat (MLE)       0.60 Theta star (bias corrected MLE)       1.06
nu hat (MLE)       7.67 nu star (bias corrected)       4.40

ma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM e
Minimum      0.01 Mean       0.17

Gamma ROS Statistics using Imputed  Non-Detects
GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1
For such situations, GROS method tends to yield inflated values of UCLs and BTVs

Approximate Chi Square Value (9.20, α)       3.44 Adjusted Chi Square Value (9.20, β)       2.99
 Approximate KM-UCL (use when n>=50)       0.52mma Adjusted KM-UCL (use when n<50)       0.60

nu hat (MLE)      10.58 nu star (bias corrected)       9.64
MLE Mean (bias corrected)       0.17 MLE Sd (bias corrected)       0.29

k hat (MLE)       0.37 k star (bias corrected MLE)       0.34
Theta hat (MLE)       0.45 Theta star (bias corrected MLE)       0.50

Maximum       1.12 Median      0.01
SD       0.36 CV       2.11

Lognormal GOF Test on Detected Observations Only
Shapiro Wilk Test Statistic       0.84 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.76ected Data appear Lognormal at 5% Significance L

mma Approximate UCL (use when n>=50)       0.44% Gamma Adjusted UCL (use when n<50)       0.51

Adjusted Level of Significance (β)      0.031
Approximate Chi Square Value (9.65, α)       3.72 Adjusted Chi Square Value (9.65, β)       3.24

SD in Original Scale       0.36 SD in Log Scale       2.01
% t UCL (assumes normality of ROS data)       0.34    95% Percentile Bootstrap UCL       0.32

Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects
Mean in Original Scale       0.17 Mean in Log Scale     -3.79

Lilliefors Test Statistic       0.23 Lilliefors GOF Test
5% Lilliefors Critical Value       0.39ected Data appear Lognormal at 5% Significance L

KM SD (logged)       1.17    95% Critical H Value (KM-Log)       3.09
KM Standard Error of Mean (logged)       0.36

CLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distribute
KM Mean (logged)     -2.598    95% H-UCL (KM -Log)       0.40

   95% BCA Bootstrap UCL       0.39    95% Bootstrap t UCL       1.25
   95% H-UCL (Log ROS)       2.41

DL/2 is not a recommended method, provided for comparisons and historical reasons

SD in Original Scale       0.34 SD in Log Scale       1.46
   95% t UCL (Assumes normality)       0.39    95% H-Stat UCL       1.09

DL/2 Statistics
DL/2 Normal DL/2 Log-Transformed
Mean in Original Scale       0.22 Mean in Log Scale     -2.448
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Nonparametric Distribution Free UCL Statistics

Detected Data appear Normal Distributed at 5% Significance Level

Fluoranthene

General Statistics
Total Number of Observations      14 Number of Distinct Observations      14

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
Recommendations are based upon data size, data distribution, and skewness.

mmendations are based upon the results of the simulation studies summarized in Singh, Maichle, and 
ations results will not cover all Real World data sets; for additional insight the user may want to cons

Suggested UCL to Use
95% KM (t) UCL       0.37 95% KM (Percentile Bootstrap) UCL       0.36

Variance Detects      55.6 Percent Non-Detects      28.57
Mean Detects       4.25 SD Detects       7.45

Minimum Detect      0.087 Minimum Non-Detect      0.037
Maximum Detect      19.5 Maximum Non-Detect       0.38

Number of Detects      10 Number of Non-Detects       4
Number of Distinct Detects      10 Number of Distinct Non-Detects       4

Normal GOF Test on Detects Only
Shapiro Wilk Test Statistic       0.61 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.84Detected Data Not Normal at 5% Significance Leve

Mean of Logged Detects     -0.2 SD of Logged Detects       1.92

Median Detects       0.48 CV Detects       1.75
Skewness Detects       1.72 Kurtosis Detects       1.39

SD       6.26    95% KM (BCA) UCL       6.08
   95% KM (t) UCL       6.20    95% KM (Percentile Bootstrap) UCL       5.88

Detected Data Not Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs
Mean       3.07 Standard Error of Mean       1.76

Lilliefors Test Statistic       0.38 Lilliefors GOF Test
5% Lilliefors Critical Value       0.28Detected Data Not Normal at 5% Significance Leve

Gamma GOF Tests on Detected Observations Only
A-D Test Statistic       1.02 Anderson-Darling GOF Test

5% A-D Critical Value       0.79ed Data Not Gamma Distributed at 5% Significanc

97.5% KM Chebyshev UCL      14.1 99% KM Chebyshev UCL      20.63

   95% KM (z) UCL       5.98    95% KM Bootstrap t UCL      20.13
90% KM Chebyshev UCL       8.37 95% KM Chebyshev UCL      10.77

Theta hat (MLE)      10.67 Theta star (bias corrected MLE)      12.3
nu hat (MLE)       7.98 nu star (bias corrected)       6.92

Detected Data Not Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only
k hat (MLE)       0.39 k star (bias corrected MLE)       0.34

K-S Test Statistic       0.34 Kolmogrov-Smirnoff GOF
5% K-S Critical Value       0.28ed Data Not Gamma Distributed at 5% Significanc

Approximate Chi Square Value (6.76, α)       2.04 Adjusted Chi Square Value (6.76, β)       1.71
 Approximate KM-UCL (use when n>=50)      10.2mma Adjusted KM-UCL (use when n<50)      12.14

Gamma Kaplan-Meier (KM) Statistics
k hat (KM)       0.24 nu hat (KM)       6.76

MLE Mean (bias corrected)       4.25 MLE Sd (bias corrected)       7.23

Maximum      19.5 Median       0.26
SD       6.51 CV       2.14

ma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM e
Minimum      0.01 Mean       3.04

Gamma ROS Statistics using Imputed  Non-Detects
GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1
For such situations, GROS method tends to yield inflated values of UCLs and BTVs

Adjusted Level of Significance (β)      0.031
Approximate Chi Square Value (7.33, α)       2.35 Adjusted Chi Square Value (7.33, β)       1.99

nu hat (MLE)       7.62 nu star (bias corrected)       7.32
MLE Mean (bias corrected)       3.04 MLE Sd (bias corrected)       5.95

k hat (MLE)       0.27 k star (bias corrected MLE)       0.26
Theta hat (MLE)      11.18 Theta star (bias corrected MLE)      11.64

Lilliefors Test Statistic       0.25 Lilliefors GOF Test
5% Lilliefors Critical Value       0.28ected Data appear Lognormal at 5% Significance L

Lognormal GOF Test on Detected Observations Only
Shapiro Wilk Test Statistic       0.87 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.84ected Data appear Lognormal at 5% Significance L

mma Approximate UCL (use when n>=50)       9.48% Gamma Adjusted UCL (use when n<50)      11.18

Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects
Mean in Original Scale       3.06 Mean in Log Scale     -0.99
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   95% BCA Bootstrap UCL       7.13    95% Bootstrap t UCL      20.12
   95% H-UCL (Log ROS)      70.36

SD in Original Scale       6.50 SD in Log Scale       2.14
% t UCL (assumes normality of ROS data)       6.14    95% Percentile Bootstrap UCL       5.92

DL/2 Statistics
DL/2 Normal DL/2 Log-Transformed
Mean in Original Scale       3.08 Mean in Log Scale     -0.792

KM SD (logged)       1.88    95% Critical H Value (KM-Log)       4.44
KM Standard Error of Mean (logged)       0.54

CLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distribute
KM Mean (logged)     -0.826    95% H-UCL (KM -Log)      26.71

Suggested UCL to Use
99% KM (Chebyshev) UCL      20.63

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics
Detected Data appear Lognormal Distributed at 5% Significance Level

SD in Original Scale       6.49 SD in Log Scale       1.95
   95% t UCL (Assumes normality)       6.15    95% H-Stat UCL      36.58

Total Number of Observations      14 Number of Distinct Observations      14
Number of Detects       7 Number of Non-Detects       7

ations results will not cover all Real World data sets; for additional insight the user may want to cons

Fluorene

General Statistics

Warning: Recommended UCL exceeds the maximum observation

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
Recommendations are based upon data size, data distribution, and skewness.

mmendations are based upon the results of the simulation studies summarized in Singh, Maichle, and 

Mean Detects       0.60 SD Detects       0.94
Median Detects      0.056 CV Detects       1.56

Maximum Detect       2.26 Maximum Non-Detect       0.43
Variance Detects       0.89 Percent Non-Detects      50%

Number of Distinct Detects       7 Number of Distinct Non-Detects       7
Minimum Detect      0.018 Minimum Non-Detect      0.036

5% Shapiro Wilk Critical Value       0.80Detected Data Not Normal at 5% Significance Leve
Lilliefors Test Statistic       0.39 Lilliefors GOF Test

Normal GOF Test on Detects Only
Shapiro Wilk Test Statistic       0.68 Shapiro Wilk GOF Test

Skewness Detects       1.36 Kurtosis Detects      0.026
Mean of Logged Detects     -2.025 SD of Logged Detects       1.96

SD       0.68    95% KM (BCA) UCL       0.66
95% KM (t) UCL       0.66 95% KM (Percentile Bootstrap) UCL       0.64

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs
Mean       0.32 Standard Error of Mean       0.19

5% Lilliefors Critical Value       0.33Detected Data Not Normal at 5% Significance Leve
Detected Data Not Normal at 5% Significance Level

Gamma GOF Tests on Detected Observations Only
A-D Test Statistic       0.73 Anderson-Darling GOF Test

5% A-D Critical Value       0.76d data appear Gamma Distributed at 5% Significan

97.5% KM Chebyshev UCL       1.54 99% KM Chebyshev UCL       2.27

   95% KM (z) UCL       0.64    95% KM Bootstrap t UCL       4.11
90% KM Chebyshev UCL       0.91 95% KM Chebyshev UCL       1.17

Theta hat (MLE)       1.41 Theta star (bias corrected MLE)       1.77
nu hat (MLE)       5.99 nu star (bias corrected)       4.75

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only
k hat (MLE)       0.42 k star (bias corrected MLE)       0.34

K-S Test Statistic       0.29 Kolmogrov-Smirnoff GOF
5% K-S Critical Value       0.33d data appear Gamma Distributed at 5% Significan

Approximate Chi Square Value (6.19, α)       1.73 Adjusted Chi Square Value (6.19, β)       1.44
 Approximate KM-UCL (use when n>=50)       1.14mma Adjusted KM-UCL (use when n<50)       1.37

Gamma Kaplan-Meier (KM) Statistics
k hat (KM)       0.22 nu hat (KM)       6.18

MLE Mean (bias corrected)       0.60 MLE Sd (bias corrected)       1.03

Maximum       2.26 Median      0.014

ma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM e
Minimum      0.01 Mean       0.30

Gamma ROS Statistics using Imputed  Non-Detects
GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1
For such situations, GROS method tends to yield inflated values of UCLs and BTVs
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A B C D E F G H I J K L
SD       0.71 CV       2.31

Adjusted Level of Significance (β)      0.031
Approximate Chi Square Value (8.37, α)       2.94 Adjusted Chi Square Value (8.37, β)       2.53

nu hat (MLE)       8.95 nu star (bias corrected)       8.36
MLE Mean (bias corrected)       0.30 MLE Sd (bias corrected)       0.56

k hat (MLE)       0.32 k star (bias corrected MLE)       0.29
Theta hat (MLE)       0.96 Theta star (bias corrected MLE)       1.02

Lilliefors Test Statistic       0.23 Lilliefors GOF Test
5% Lilliefors Critical Value       0.33ected Data appear Lognormal at 5% Significance L

Lognormal GOF Test on Detected Observations Only
Shapiro Wilk Test Statistic       0.86 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.80ected Data appear Lognormal at 5% Significance L

mma Approximate UCL (use when n>=50)       0.87% Gamma Adjusted UCL (use when n<50)       1.01

   95% BCA Bootstrap UCL       0.75    95% Bootstrap t UCL       5.45
   95% H-UCL (Log ROS)       1.28

SD in Original Scale       0.70 SD in Log Scale       1.63
% t UCL (assumes normality of ROS data)       0.65    95% Percentile Bootstrap UCL       0.63

Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects
Mean in Original Scale       0.31 Mean in Log Scale     -2.873

DL/2 Statistics
DL/2 Normal DL/2 Log-Transformed
Mean in Original Scale       0.36 Mean in Log Scale     -2.342

KM SD (logged)       1.57    95% Critical H Value (KM-Log)       3.82
KM Standard Error of Mean (logged)       0.47

CLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distribute
KM Mean (logged)     -2.814    95% H-UCL (KM -Log)       1.09

Suggested UCL to Use
95% KM (t) UCL       0.66 95% GROS Adjusted Gamma UCL       1.01

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics
Detected Data appear Gamma Distributed at 5% Significance Level

SD in Original Scale       0.69 SD in Log Scale       1.61
   95% t UCL (Assumes normality)       0.68    95% H-Stat UCL       2.04

Fluoride

General Statistics
Total Number of Observations      14 Number of Distinct Observations      14

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
Recommendations are based upon data size, data distribution, and skewness.

mmendations are based upon the results of the simulation studies summarized in Singh, Maichle, and 
ations results will not cover all Real World data sets; for additional insight the user may want to cons

95% Adjusted Gamma KM-UCL       1.37

Variance Detects       1.71 Percent Non-Detects      21.43
Mean Detects       1.64 SD Detects       1.31

Minimum Detect       0.42 Minimum Non-Detect       1.18
Maximum Detect       5 Maximum Non-Detect       1.29

Number of Detects      11 Number of Non-Detects       3
Number of Distinct Detects      11 Number of Distinct Non-Detects       3

Normal GOF Test on Detects Only
Shapiro Wilk Test Statistic       0.79 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.85Detected Data Not Normal at 5% Significance Leve

Mean of Logged Detects       0.26 SD of Logged Detects       0.70

Median Detects       1.3 CV Detects       0.79
Skewness Detects       1.93 Kurtosis Detects       4.09

SD       1.17 95% KM (BCA) UCL       2.02
   95% KM (t) UCL       2.04    95% KM (Percentile Bootstrap) UCL       2.03

Detected Data Not Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs
Mean       1.46 Standard Error of Mean       0.33

Lilliefors Test Statistic       0.30 Lilliefors GOF Test
5% Lilliefors Critical Value       0.26Detected Data Not Normal at 5% Significance Leve

Gamma GOF Tests on Detected Observations Only
A-D Test Statistic       0.37 Anderson-Darling GOF Test

5% A-D Critical Value       0.73d data appear Gamma Distributed at 5% Significan

97.5% KM Chebyshev UCL       3.53 99% KM Chebyshev UCL       4.76

   95% KM (z) UCL       2.00    95% KM Bootstrap t UCL       2.66
90% KM Chebyshev UCL       2.45 95% KM Chebyshev UCL       2.90

Detected data appear Gamma Distributed at 5% Significance Level

K-S Test Statistic       0.23 Kolmogrov-Smirnoff GOF
5% K-S Critical Value       0.25d data appear Gamma Distributed at 5% Significan
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Theta hat (MLE)       0.71 Theta star (bias corrected MLE)       0.95
nu hat (MLE)      50.47 nu star (bias corrected)      38.04

Gamma Statistics on Detected Data Only
k hat (MLE)       2.29 k star (bias corrected MLE)       1.72

Approximate Chi Square Value (43.53, α)      29.4 Adjusted Chi Square Value (43.53, β)      27.87
 Approximate KM-UCL (use when n>=50)       2.16mma Adjusted KM-UCL (use when n<50)       2.28

Gamma Kaplan-Meier (KM) Statistics
k hat (KM)       1.55 nu hat (KM)      43.53

MLE Mean (bias corrected)       1.64 MLE Sd (bias corrected)       1.25

Maximum       5 Median       1.12
SD       1.24 CV       0.88

ma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM e
Minimum       0.42 Mean       1.40

Gamma ROS Statistics using Imputed  Non-Detects
GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1
For such situations, GROS method tends to yield inflated values of UCLs and BTVs

Adjusted Level of Significance (β)      0.031
Approximate Chi Square Value (45.33, α)      30.88 Adjusted Chi Square Value (45.33, β)      29.31

nu hat (MLE)      55.99 nu star (bias corrected)      45.33
MLE Mean (bias corrected)       1.40 MLE Sd (bias corrected)       1.10

k hat (MLE)       2 k star (bias corrected MLE)       1.61
Theta hat (MLE)       0.70 Theta star (bias corrected MLE)       0.87

Lilliefors Test Statistic       0.18 Lilliefors GOF Test
5% Lilliefors Critical Value       0.26ected Data appear Lognormal at 5% Significance L

Lognormal GOF Test on Detected Observations Only
Shapiro Wilk Test Statistic       0.97 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.85ected Data appear Lognormal at 5% Significance L

mma Approximate UCL (use when n>=50)       2.06% Gamma Adjusted UCL (use when n<50)       2.17

   95% BCA Bootstrap UCL       2.22    95% Bootstrap t UCL       2.66
   95% H-UCL (Log ROS)       2.19

SD in Original Scale       1.21 SD in Log Scale       0.67
% t UCL (assumes normality of ROS data)       2.02    95% Percentile Bootstrap UCL       1.97

Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects
Mean in Original Scale       1.44 Mean in Log Scale       0.13

DL/2 Statistics
DL/2 Normal DL/2 Log-Transformed
Mean in Original Scale       1.42 Mean in Log Scale       0.10

KM SD (logged)       0.66    95% Critical H Value (KM-Log)       2.3
KM Standard Error of Mean (logged)       0.19

CLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distribute
KM Mean (logged)       0.13    95% H-UCL (KM -Log)       2.19

Suggested UCL to Use
95% KM (BCA) UCL       2.02 95% GROS Adjusted Gamma UCL       2.17

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics
Detected Data appear Gamma Distributed at 5% Significance Level

SD in Original Scale       1.23 SD in Log Scale       0.69
   95% t UCL (Assumes normality)       2.01    95% H-Stat UCL       2.21

Indeno(1,2,3-cd)pyrene

General Statistics
Total Number of Observations      14 Number of Distinct Observations      14

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
Recommendations are based upon data size, data distribution, and skewness.

mmendations are based upon the results of the simulation studies summarized in Singh, Maichle, and 
ations results will not cover all Real World data sets; for additional insight the user may want to cons

95% Adjusted Gamma KM-UCL       2.28

Variance Detects       1.99 Percent Non-Detects      28.57
Mean Detects       0.82 SD Detects       1.41

Minimum Detect      0.021 Minimum Non-Detect      0.037
Maximum Detect       3.62 Maximum Non-Detect       0.38

Number of Detects      10 Number of Non-Detects       4
Number of Distinct Detects      10 Number of Distinct Non-Detects       4

Normal GOF Test on Detects Only
Shapiro Wilk Test Statistic       0.61 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.84Detected Data Not Normal at 5% Significance Leve

Mean of Logged Detects     -1.685 SD of Logged Detects       1.82

Median Detects       0.12 CV Detects       1.70
Skewness Detects       1.70 Kurtosis Detects       1.26

Lilliefors Test Statistic       0.37 Lilliefors GOF Test
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SD       1.18    95% KM (BCA) UCL       1.14
   95% KM (t) UCL       1.2    95% KM (Percentile Bootstrap) UCL       1.16

Detected Data Not Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs
Mean       0.60 Standard Error of Mean       0.33

5% Lilliefors Critical Value       0.28Detected Data Not Normal at 5% Significance Leve

Gamma GOF Tests on Detected Observations Only
A-D Test Statistic       0.95 Anderson-Darling GOF Test

5% A-D Critical Value       0.78ed Data Not Gamma Distributed at 5% Significanc

97.5% KM Chebyshev UCL       2.69 99% KM Chebyshev UCL       3.93

   95% KM (z) UCL       1.15    95% KM Bootstrap t UCL       3.87
90% KM Chebyshev UCL       1.61 95% KM Chebyshev UCL       2.06

Theta hat (MLE)       1.90 Theta star (bias corrected MLE)       2.22
nu hat (MLE)       8.69 nu star (bias corrected)       7.41

Detected Data Not Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only
k hat (MLE)       0.43 k star (bias corrected MLE)       0.37

K-S Test Statistic       0.31 Kolmogrov-Smirnoff GOF
5% K-S Critical Value       0.28ed Data Not Gamma Distributed at 5% Significanc

Approximate Chi Square Value (7.40, α)       2.39 Adjusted Chi Square Value (7.40, β)       2.03
 Approximate KM-UCL (use when n>=50)       1.88mma Adjusted KM-UCL (use when n<50)       2.21

Gamma Kaplan-Meier (KM) Statistics
k hat (KM)       0.26 nu hat (KM)       7.39

MLE Mean (bias corrected)       0.82 MLE Sd (bias corrected)       1.35

Maximum       3.62 Median      0.056
SD       1.23 CV       2.08

ma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM e
Minimum      0.01 Mean       0.59

Gamma ROS Statistics using Imputed  Non-Detects
GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1
For such situations, GROS method tends to yield inflated values of UCLs and BTVs

Adjusted Level of Significance (β)      0.031
Approximate Chi Square Value (8.78, α)       3.19 Adjusted Chi Square Value (8.78, β)       2.76

nu hat (MLE)       9.47 nu star (bias corrected)       8.78
MLE Mean (bias corrected)       0.59 MLE Sd (bias corrected)       1.06

k hat (MLE)       0.33 k star (bias corrected MLE)       0.31
Theta hat (MLE)       1.75 Theta star (bias corrected MLE)       1.89

Lilliefors Test Statistic       0.22 Lilliefors GOF Test
5% Lilliefors Critical Value       0.28ected Data appear Lognormal at 5% Significance L

Lognormal GOF Test on Detected Observations Only
Shapiro Wilk Test Statistic       0.89 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.84ected Data appear Lognormal at 5% Significance L

mma Approximate UCL (use when n>=50)       1.63% Gamma Adjusted UCL (use when n<50)       1.88

   95% BCA Bootstrap UCL       1.38    95% Bootstrap t UCL       3.91
   95% H-UCL (Log ROS)       3.41

SD in Original Scale       1.23 SD in Log Scale       1.67
% t UCL (assumes normality of ROS data)       1.18    95% Percentile Bootstrap UCL       1.16

Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects
Mean in Original Scale       0.60 Mean in Log Scale     -2.06

DL/2 Statistics
DL/2 Normal DL/2 Log-Transformed
Mean in Original Scale       0.63 Mean in Log Scale     -1.853

KM SD (logged)       1.63    95% Critical H Value (KM-Log)       3.95
KM Standard Error of Mean (logged)       0.47

CLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distribute
KM Mean (logged)     -2.07    95% H-UCL (KM -Log)       2.88

Suggested UCL to Use
99% KM (Chebyshev) UCL       3.93

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics
Detected Data appear Lognormal Distributed at 5% Significance Level

SD in Original Scale       1.21 SD in Log Scale       1.63
   95% t UCL (Assumes normality)       1.20    95% H-Stat UCL       3.63

ations results will not cover all Real World data sets; for additional insight the user may want to cons

Warning: Recommended UCL exceeds the maximum observation

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
Recommendations are based upon data size, data distribution, and skewness.

mmendations are based upon the results of the simulation studies summarized in Singh, Maichle, and 
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Total Number of Observations      14 Number of Distinct Observations      13
Number of Detects       5 Number of Non-Detects       9

Methylnaphthalene[2-]

General Statistics

Mean Detects       0.31 SD Detects       0.42
Median Detects      0.058 CV Detects       1.34

Maximum Detect       0.98 Maximum Non-Detect       0.43
Variance Detects       0.18 Percent Non-Detects      64.29

Number of Distinct Detects       5 Number of Distinct Non-Detects       8
Minimum Detect      0.015 Minimum Non-Detect      0.036

5% Shapiro Wilk Critical Value       0.76etected Data appear Normal at 5% Significance Le
Lilliefors Test Statistic       0.32 Lilliefors GOF Test

Normal GOF Test on Detects Only
Shapiro Wilk Test Statistic       0.79 Shapiro Wilk GOF Test

Skewness Detects       1.27 Kurtosis Detects       0.45
Mean of Logged Detects     -2.297 SD of Logged Detects       1.85

SD       0.26    95% KM (BCA) UCL       0.26
95% KM (t) UCL       0.26 95% KM (Percentile Bootstrap) UCL       0.26

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs
Mean       0.12 Standard Error of Mean      0.080

5% Lilliefors Critical Value       0.39etected Data appear Normal at 5% Significance Le
Detected Data appear Normal at 5% Significance Level

Gamma GOF Tests on Detected Observations Only
A-D Test Statistic       0.43 Anderson-Darling GOF Test

5% A-D Critical Value       0.70d data appear Gamma Distributed at 5% Significan

97.5% KM Chebyshev UCL       0.62 99% KM Chebyshev UCL       0.92

   95% KM (z) UCL       0.25    95% KM Bootstrap t UCL       1.38
90% KM Chebyshev UCL       0.36 95% KM Chebyshev UCL       0.47

Theta hat (MLE)       0.58 Theta star (bias corrected MLE)       0.90
nu hat (MLE)       5.45 nu star (bias corrected)       3.51

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only
k hat (MLE)       0.54 k star (bias corrected MLE)       0.35

K-S Test Statistic       0.28 Kolmogrov-Smirnoff GOF
5% K-S Critical Value       0.37d data appear Gamma Distributed at 5% Significan

Approximate Chi Square Value (6.26, α)       1.77 Adjusted Chi Square Value (6.26, β)       1.47
 Approximate KM-UCL (use when n>=50)       0.44mma Adjusted KM-UCL (use when n<50)       0.53

Gamma Kaplan-Meier (KM) Statistics
k hat (KM)       0.22 nu hat (KM)       6.25

MLE Mean (bias corrected)       0.31 MLE Sd (bias corrected)       0.53

Maximum       0.98 Median      0.01
SD       0.28 CV       2.35

ma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM e
Minimum      0.01 Mean       0.12

Gamma ROS Statistics using Imputed  Non-Detects
GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1
For such situations, GROS method tends to yield inflated values of UCLs and BTVs

Adjusted Level of Significance (β)      0.031
Approximate Chi Square Value (10.08, α)       3.98 Adjusted Chi Square Value (10.08, β)       3.49

nu hat (MLE)      11.13 nu star (bias corrected)      10.08
MLE Mean (bias corrected)       0.12 MLE Sd (bias corrected)       0.19

k hat (MLE)       0.39 k star (bias corrected MLE)       0.36
Theta hat (MLE)       0.30 Theta star (bias corrected MLE)       0.33

Lilliefors Test Statistic       0.21 Lilliefors GOF Test
5% Lilliefors Critical Value       0.39ected Data appear Lognormal at 5% Significance L

Lognormal GOF Test on Detected Observations Only
Shapiro Wilk Test Statistic       0.89 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.76ected Data appear Lognormal at 5% Significance L

mma Approximate UCL (use when n>=50)       0.30% Gamma Adjusted UCL (use when n<50)       0.34

   95% BCA Bootstrap UCL       0.30    95% Bootstrap t UCL       2.70
   95% H-UCL (Log ROS)       0.30

SD in Original Scale       0.27 SD in Log Scale       1.33
% t UCL (assumes normality of ROS data)       0.25    95% Percentile Bootstrap UCL       0.26

Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects
Mean in Original Scale       0.12 Mean in Log Scale     -3.34

DL/2 Statistics

KM SD (logged)       1.28    95% Critical H Value (KM-Log)       3.28
KM Standard Error of Mean (logged)       0.40

CLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distribute
KM Mean (logged)     -3.333    95% H-UCL (KM -Log)       0.26
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DL/2 Normal DL/2 Log-Transformed
Mean in Original Scale       0.17 Mean in Log Scale     -2.713

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
Recommendations are based upon data size, data distribution, and skewness.

mmendations are based upon the results of the simulation studies summarized in Singh, Maichle, and 
ations results will not cover all Real World data sets; for additional insight the user may want to cons

Suggested UCL to Use
95% KM (t) UCL       0.26 95% KM (Percentile Bootstrap) UCL       0.26

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics
Detected Data appear Normal Distributed at 5% Significance Level

SD in Original Scale       0.27 SD in Log Scale       1.43
   95% t UCL (Assumes normality)       0.30    95% H-Stat UCL       0.77

Minimum Detect      0.033 Minimum Non-Detect      0.036
Maximum Detect       2.22 Maximum Non-Detect       0.43

Number of Detects       5 Number of Non-Detects       9
Number of Distinct Detects       5 Number of Distinct Non-Detects       8

Naphthalene

General Statistics
Total Number of Observations      14 Number of Distinct Observations      13

Mean of Logged Detects     -1.444 SD of Logged Detects       1.79

Median Detects       0.13 CV Detects       1.35
Skewness Detects       1.38 Kurtosis Detects       1.03

Variance Detects       0.89 Percent Non-Detects      64.29
Mean Detects       0.7 SD Detects       0.94

Detected Data appear Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs
Mean       0.27 Standard Error of Mean       0.17

Lilliefors Test Statistic       0.32 Lilliefors GOF Test
5% Lilliefors Critical Value       0.39etected Data appear Normal at 5% Significance Le

Normal GOF Test on Detects Only
Shapiro Wilk Test Statistic       0.79 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.76etected Data appear Normal at 5% Significance Le

97.5% KM Chebyshev UCL       1.39 99% KM Chebyshev UCL       2.05

   95% KM (z) UCL       0.57    95% KM Bootstrap t UCL       2.89
90% KM Chebyshev UCL       0.81 95% KM Chebyshev UCL       1.05

SD       0.59    95% KM (BCA) UCL       0.58
95% KM (t) UCL       0.59 95% KM (Percentile Bootstrap) UCL       0.58

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only
k hat (MLE)       0.57 k star (bias corrected MLE)       0.36

K-S Test Statistic       0.29 Kolmogrov-Smirnoff GOF
5% K-S Critical Value       0.37d data appear Gamma Distributed at 5% Significan

Gamma GOF Tests on Detected Observations Only
A-D Test Statistic       0.39 Anderson-Darling GOF Test

5% A-D Critical Value       0.70d data appear Gamma Distributed at 5% Significan

Gamma Kaplan-Meier (KM) Statistics
k hat (KM)       0.21 nu hat (KM)       6.00

MLE Mean (bias corrected)       0.7 MLE Sd (bias corrected)       1.16

Theta hat (MLE)       1.22 Theta star (bias corrected MLE)       1.93
nu hat (MLE)       5.72 nu star (bias corrected)       3.62

ma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM e
Minimum      0.01 Mean       0.25

Gamma ROS Statistics using Imputed  Non-Detects
GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1
For such situations, GROS method tends to yield inflated values of UCLs and BTVs

Approximate Chi Square Value (6.00, α)       1.64 Adjusted Chi Square Value (6.00, β)       1.35
 Approximate KM-UCL (use when n>=50)       1.01mma Adjusted KM-UCL (use when n<50)       1.22

nu hat (MLE)       9.02 nu star (bias corrected)       8.42
MLE Mean (bias corrected)       0.25 MLE Sd (bias corrected)       0.46

k hat (MLE)       0.32 k star (bias corrected MLE)       0.30
Theta hat (MLE)       0.79 Theta star (bias corrected MLE)       0.85

Maximum       2.22 Median      0.01
SD       0.62 CV       2.44

Lognormal GOF Test on Detected Observations Only
Shapiro Wilk Test Statistic       0.92 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.76ected Data appear Lognormal at 5% Significance L

mma Approximate UCL (use when n>=50)       0.72% Gamma Adjusted UCL (use when n<50)       0.84

Adjusted Level of Significance (β)      0.031
Approximate Chi Square Value (8.42, α)       2.98 Adjusted Chi Square Value (8.42, β)       2.56
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SD in Original Scale       0.62 SD in Log Scale       1.55
% t UCL (assumes normality of ROS data)       0.56    95% Percentile Bootstrap UCL       0.56

Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects
Mean in Original Scale       0.26 Mean in Log Scale     -2.919

Lilliefors Test Statistic       0.22 Lilliefors GOF Test
5% Lilliefors Critical Value       0.39ected Data appear Lognormal at 5% Significance L

KM SD (logged)       1.33    95% Critical H Value (KM-Log)       3.37
KM Standard Error of Mean (logged)       0.41

CLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distribute
KM Mean (logged)     -2.628    95% H-UCL (KM -Log)       0.61

   95% BCA Bootstrap UCL       0.72    95% Bootstrap t UCL       4.93
   95% H-UCL (Log ROS)       0.92

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics
Detected Data appear Normal Distributed at 5% Significance Level

SD in Original Scale       0.60 SD in Log Scale       1.56
   95% t UCL (Assumes normality)       0.59    95% H-Stat UCL       1.61

DL/2 Statistics
DL/2 Normal DL/2 Log-Transformed
Mean in Original Scale       0.31 Mean in Log Scale     -2.408

Phenanthrene

General Statistics
Total Number of Observations      14 Number of Distinct Observations      14

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
Recommendations are based upon data size, data distribution, and skewness.

mmendations are based upon the results of the simulation studies summarized in Singh, Maichle, and 
ations results will not cover all Real World data sets; for additional insight the user may want to cons

Suggested UCL to Use
95% KM (t) UCL       0.59 95% KM (Percentile Bootstrap) UCL       0.58

Variance Detects      32.87 Percent Non-Detects      28.57
Mean Detects       3.15 SD Detects       5.73

Minimum Detect      0.069 Minimum Non-Detect      0.037
Maximum Detect      15.3 Maximum Non-Detect       0.38

Number of Detects      10 Number of Non-Detects       4
Number of Distinct Detects      10 Number of Distinct Non-Detects       4

Normal GOF Test on Detects Only
Shapiro Wilk Test Statistic       0.59 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.84Detected Data Not Normal at 5% Significance Leve

Mean of Logged Detects     -0.548 SD of Logged Detects       1.91

Median Detects       0.33 CV Detects       1.81
Skewness Detects       1.79 Kurtosis Detects       1.70

SD       4.79    95% KM (BCA) UCL       4.95
   95% KM (t) UCL       4.67    95% KM (Percentile Bootstrap) UCL       4.45

Detected Data Not Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs
Mean       2.28 Standard Error of Mean       1.35

Lilliefors Test Statistic       0.38 Lilliefors GOF Test
5% Lilliefors Critical Value       0.28Detected Data Not Normal at 5% Significance Leve

Gamma GOF Tests on Detected Observations Only
A-D Test Statistic       1.10 Anderson-Darling GOF Test

5% A-D Critical Value       0.79ed Data Not Gamma Distributed at 5% Significanc

97.5% KM Chebyshev UCL      10.72 99% KM Chebyshev UCL      15.73

   95% KM (z) UCL       4.50    95% KM Bootstrap t UCL      20.99
90% KM Chebyshev UCL       6.33 95% KM Chebyshev UCL       8.17

Theta hat (MLE)       8.08 Theta star (bias corrected MLE)       9.28
nu hat (MLE)       7.79 nu star (bias corrected)       6.78

Detected Data Not Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only
k hat (MLE)       0.39 k star (bias corrected MLE)       0.33

K-S Test Statistic       0.34 Kolmogrov-Smirnoff GOF
5% K-S Critical Value       0.28ed Data Not Gamma Distributed at 5% Significanc

Approximate Chi Square Value (6.35, α)       1.82 Adjusted Chi Square Value (6.35, β)       1.51
 Approximate KM-UCL (use when n>=50)       7.96mma Adjusted KM-UCL (use when n<50)       9.55

Gamma Kaplan-Meier (KM) Statistics
k hat (KM)       0.22 nu hat (KM)       6.35

MLE Mean (bias corrected)       3.15 MLE Sd (bias corrected)       5.40

Gamma ROS Statistics using Imputed  Non-Detects
GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs
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Maximum      15.3 Median       0.19
SD       4.99 CV       2.21

ma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM e
Minimum      0.01 Mean       2.25

GROS may not be used when kstar of detected data is small such as < 0.1
For such situations, GROS method tends to yield inflated values of UCLs and BTVs

Adjusted Level of Significance (β)      0.031
Approximate Chi Square Value (7.43, α)       2.41 Adjusted Chi Square Value (7.43, β)       2.04

nu hat (MLE)       7.76 nu star (bias corrected)       7.43
MLE Mean (bias corrected)       2.25 MLE Sd (bias corrected)       4.37

k hat (MLE)       0.27 k star (bias corrected MLE)       0.26
Theta hat (MLE)       8.13 Theta star (bias corrected MLE)       8.49

Lilliefors Test Statistic       0.25 Lilliefors GOF Test
5% Lilliefors Critical Value       0.28ected Data appear Lognormal at 5% Significance L

Lognormal GOF Test on Detected Observations Only
Shapiro Wilk Test Statistic       0.86 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.84ected Data appear Lognormal at 5% Significance L

mma Approximate UCL (use when n>=50)       6.94% Gamma Adjusted UCL (use when n<50)       8.17

   95% BCA Bootstrap UCL       5.38    95% Bootstrap t UCL      21.11
   95% H-UCL (Log ROS)      37.2

SD in Original Scale       4.98 SD in Log Scale       2.06
% t UCL (assumes normality of ROS data)       4.63    95% Percentile Bootstrap UCL       4.40

Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects
Mean in Original Scale       2.27 Mean in Log Scale     -1.244

DL/2 Statistics
DL/2 Normal DL/2 Log-Transformed
Mean in Original Scale       2.29 Mean in Log Scale     -1.04

KM SD (logged)       1.80    95% Critical H Value (KM-Log)       4.28
KM Standard Error of Mean (logged)       0.52

CLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distribute
KM Mean (logged)     -1.089    95% H-UCL (KM -Log)      14.78

Suggested UCL to Use
99% KM (Chebyshev) UCL      15.73

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics
Detected Data appear Lognormal Distributed at 5% Significance Level

SD in Original Scale       4.97 SD in Log Scale       1.87
   95% t UCL (Assumes normality)       4.64    95% H-Stat UCL      20

Total Number of Observations      14 Number of Distinct Observations      14
Number of Detects      10 Number of Non-Detects       4

ations results will not cover all Real World data sets; for additional insight the user may want to cons

Pyrene

General Statistics

Warning: Recommended UCL exceeds the maximum observation

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
Recommendations are based upon data size, data distribution, and skewness.

mmendations are based upon the results of the simulation studies summarized in Singh, Maichle, and 

Mean Detects       3.52 SD Detects       6.15
Median Detects       0.46 CV Detects       1.74

Maximum Detect      15.2 Maximum Non-Detect       0.38
Variance Detects      37.83 Percent Non-Detects      28.57

Number of Distinct Detects      10 Number of Distinct Non-Detects       4
Minimum Detect      0.097 Minimum Non-Detect      0.037

5% Lilliefors Critical Value       0.28Detected Data Not Normal at 5% Significance Leve
Detected Data Not Normal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.84Detected Data Not Normal at 5% Significance Leve
Lilliefors Test Statistic       0.38 Lilliefors GOF Test

Normal GOF Test on Detects Only
Shapiro Wilk Test Statistic       0.58 Shapiro Wilk GOF Test

Skewness Detects       1.71 Kurtosis Detects       1.25
Mean of Logged Detects     -0.264 SD of Logged Detects       1.81

   95% KM (z) UCL       4.94    95% KM Bootstrap t UCL      18.96
90% KM Chebyshev UCL       6.91 95% KM Chebyshev UCL       8.89

SD       5.16    95% KM (BCA) UCL       4.86
   95% KM (t) UCL       5.12    95% KM (Percentile Bootstrap) UCL       4.83

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs
Mean       2.55 Standard Error of Mean       1.45

Gamma GOF Tests on Detected Observations Only
A-D Test Statistic       1.10 Anderson-Darling GOF Test

97.5% KM Chebyshev UCL      11.64 99% KM Chebyshev UCL      17.03
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K-S Test Statistic       0.33 Kolmogrov-Smirnoff GOF
5% K-S Critical Value       0.28ed Data Not Gamma Distributed at 5% Significanc

5% A-D Critical Value       0.79ed Data Not Gamma Distributed at 5% Significanc

MLE Mean (bias corrected)       3.52 MLE Sd (bias corrected)       5.82

Theta hat (MLE)       8.24 Theta star (bias corrected MLE)       9.62
nu hat (MLE)       8.54 nu star (bias corrected)       7.31

Detected Data Not Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only
k hat (MLE)       0.42 k star (bias corrected MLE)       0.36

Gamma ROS Statistics using Imputed  Non-Detects
GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1
For such situations, GROS method tends to yield inflated values of UCLs and BTVs

Approximate Chi Square Value (6.84, α)       2.08 Adjusted Chi Square Value (6.84, β)       1.75
 Approximate KM-UCL (use when n>=50)       8.38mma Adjusted KM-UCL (use when n<50)       9.96

Gamma Kaplan-Meier (KM) Statistics
k hat (KM)       0.24 nu hat (KM)       6.83

k hat (MLE)       0.28 k star (bias corrected MLE)       0.27
Theta hat (MLE)       8.80 Theta star (bias corrected MLE)       9.24

Maximum      15.2 Median       0.25
SD       5.37 CV       2.13

ma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM e
Minimum      0.01 Mean       2.51

mma Approximate UCL (use when n>=50)       7.61% Gamma Adjusted UCL (use when n<50)       8.93

Adjusted Level of Significance (β)      0.031
Approximate Chi Square Value (7.63, α)       2.52 Adjusted Chi Square Value (7.63, β)       2.15

nu hat (MLE)       8.01 nu star (bias corrected)       7.62
MLE Mean (bias corrected)       2.51 MLE Sd (bias corrected)       4.82

Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects
Mean in Original Scale       2.53 Mean in Log Scale     -1.002

Lilliefors Test Statistic       0.24 Lilliefors GOF Test
5% Lilliefors Critical Value       0.28ected Data appear Lognormal at 5% Significance L

Lognormal GOF Test on Detected Observations Only
Shapiro Wilk Test Statistic       0.86 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.84ected Data appear Lognormal at 5% Significance L

CLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distribute
KM Mean (logged)     -0.866    95% H-UCL (KM -Log)      17.25

   95% BCA Bootstrap UCL       5.92    95% Bootstrap t UCL      19.07
   95% H-UCL (Log ROS)      37.5

SD in Original Scale       5.36 SD in Log Scale       2.00
% t UCL (assumes normality of ROS data)       5.07    95% Percentile Bootstrap UCL       4.84

SD in Original Scale       5.35 SD in Log Scale       1.86
   95% t UCL (Assumes normality)       5.09    95% H-Stat UCL      23.51

DL/2 Statistics
DL/2 Normal DL/2 Log-Transformed
Mean in Original Scale       2.55 Mean in Log Scale     -0.838

KM SD (logged)       1.79    95% Critical H Value (KM-Log)       4.25
KM Standard Error of Mean (logged)       0.51

ations results will not cover all Real World data sets; for additional insight the user may want to cons

Warning: Recommended UCL exceeds the maximum observation

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
Recommendations are based upon data size, data distribution, and skewness.

mmendations are based upon the results of the simulation studies summarized in Singh, Maichle, and 

Suggested UCL to Use
99% KM (Chebyshev) UCL      17.03

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics
Detected Data appear Lognormal Distributed at 5% Significance Level
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UCL Statistics for Data Sets with Non-Detects

User Selected Options
e/Time of Computation   2/2/2015 2:38:32 PM

General Statistics
Total Number of Observations      10 Number of Distinct Observations      10

 f Bootstrap Operations   2000

Barium

From File   C-16-060_0-10.xls
Full Precision   OFF

Confidence Coefficient   95%

Coefficient of Variation       0.50 Skewness       1.83

Maximum    332 Median    132
SD      73.99 Std. Error of Mean      23.4

Number of Missing Observations       0
Minimum      50.4 Mean    146.9

Data appear Approximate Normal at 5% Significance Level

Assuming Normal Distribution
   95% Normal UCL    95% UCLs (Adjusted for Skewness)

Lilliefors Test Statistic       0.24 Lilliefors GOF Test
5% Lilliefors Critical Value       0.28 Data appear Normal at 5% Significance Level

Normal GOF Test
Shapiro Wilk Test Statistic       0.81 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.84 Data Not Normal at 5% Significance Level

5% A-D Critical Value       0.72d data appear Gamma Distributed at 5% Significan
K-S Test Statistic       0.18 Kolmogrov-Smirnoff Gamma GOF Test

Gamma GOF Test
A-D Test Statistic       0.52 Anderson-Darling Gamma GOF Test

   95% Student's-t UCL    189.8    95% Adjusted-CLT UCL (Chen-1995)    199.9
   95% Modified-t UCL (Johnson-1978)    192.1

Theta hat (MLE)      28.56 Theta star (bias corrected MLE)      40.06
nu hat (MLE)    102.9 nu star (bias corrected)      73.36

Gamma Statistics
k hat (MLE)       5.14 k star (bias corrected MLE)       3.66

5% K-S Critical Value       0.26d data appear Gamma Distributed at 5% Significan
Detected data appear Gamma Distributed at 5% Significance Level

Lognormal GOF Test
Shapiro Wilk Test Statistic       0.92 Shapiro Wilk Lognormal GOF Test

Assuming Gamma Distribution
oximate Gamma UCL (use when n>=50))    197.3% Adjusted Gamma UCL (use when n<50)    207.9

Adjusted Level of Significance      0.026 Adjusted Chi Square Value      51.84

MLE Mean (bias corrected)    146.9 MLE Sd (bias corrected)      76.72
Approximate Chi Square Value (0.05)      54.64

Maximum of Logged Data       5.80 SD of logged Data       0.47

Lognormal Statistics
Minimum of Logged Data       3.92 Mean of logged Data       4.89

5% Lilliefors Critical Value       0.28Data appear Lognormal at 5% Significance Level
Data appear Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.84Data appear Lognormal at 5% Significance Level
Lilliefors Test Statistic       0.20 Lilliefors Lognormal GOF Test

Nonparametric Distribution Free UCL Statistics
Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

   95% Chebyshev (MVUE) UCL    244.3  97.5% Chebyshev (MVUE) UCL    286.5
   99% Chebyshev (MVUE) UCL    369.3

Assuming Lognormal Distribution
   95% H-UCL    209.9    90% Chebyshev (MVUE) UCL    214

   90% Chebyshev(Mean, Sd) UCL    217.1    95% Chebyshev(Mean, Sd) UCL    248.9
 97.5% Chebyshev(Mean, Sd) UCL    293.1    99% Chebyshev(Mean, Sd) UCL    379.7

   95% Hall's Bootstrap UCL    403.2    95% Percentile Bootstrap UCL    186.4
   95% BCA Bootstrap UCL    196.9

   95% CLT UCL    185.4    95% Jackknife UCL    189.8
   95% Standard Bootstrap UCL    183    95% Bootstrap-t UCL    220.9

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
mmendations are based upon the results of the simulation studies summarized in Singh, Singh, and 

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

Suggested UCL to Use
95% Student's-t UCL    189.8
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Cesium-137

General Statistics
Total Number of Observations      10 Number of Distinct Observations      10

For additional insight the user may want to consult a statistician.

Variance Detects      0.078 Percent Non-Detects      40%
Mean Detects       0.50 SD Detects       0.28

Minimum Detect      0.082 Minimum Non-Detect    -0.029
Maximum Detect       0.79 Maximum Non-Detect     0.006

Number of Detects       6 Number of Non-Detects       4
Number of Distinct Detects       6 Number of Distinct Non-Detects       4

5% Shapiro Wilk Critical Value       0.78etected Data appear Normal at 5% Significance Le
Lilliefors Test Statistic       0.25 Lilliefors GOF Test

Normal GOF Test on Detects Only
Shapiro Wilk Test Statistic       0.89 Shapiro Wilk GOF Test

Median Detects       0.53 CV Detects       0.55
Skewness Detects     -0.534 Kurtosis Detects     -1.237

SD       0.32    95% KM (BCA) UCL       0.48
95% KM (t) UCL       0.5 95% KM (Percentile Bootstrap) UCL       0.46

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs
Mean       0.29 Standard Error of Mean       0.11

5% Lilliefors Critical Value       0.36etected Data appear Normal at 5% Significance Le
Detected Data appear Normal at 5% Significance Level

Gamma GOF Tests on Detected Observations Only
A-D Test Statistic       0.53 Anderson-Darling GOF Test

5% A-D Critical Value       0.70d data appear Gamma Distributed at 5% Significan

97.5% KM Chebyshev UCL       1.00 99% KM Chebyshev UCL       1.42

   95% KM (z) UCL       0.47    95% KM Bootstrap t UCL       0.47
90% KM Chebyshev UCL       0.63 95% KM Chebyshev UCL       0.78

Theta hat (MLE)       0.21 Theta star (bias corrected MLE)       0.38
nu hat (MLE)      28.88 nu star (bias corrected)      15.77

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only
k hat (MLE)       2.40 k star (bias corrected MLE)       1.31

K-S Test Statistic       0.27 Kolmogrov-Smirnoff GOF
5% K-S Critical Value       0.33d data appear Gamma Distributed at 5% Significan

Adjusted Level of Significance (β)      0.026
Approximate Chi Square Value (15.75, α)       7.78 Adjusted Chi Square Value (15.75, β)       6.83

Gamma Kaplan-Meier (KM) Statistics
k hat (KM)       0.78 nu hat (KM)      15.75

MLE Mean (bias corrected)       0.50 MLE Sd (bias corrected)       0.44

Nonparametric Distribution Free UCL Statistics
Detected Data appear Normal Distributed at 5% Significance Level

Suggested UCL to Use

   95% t UCL (Assumes normality)       0.49
DL/2 is not a recommended method, provided for comparisons and historical reasons

DL/2 Statistics
Mean in Original Scale       0.30 SD in Original Scale       0.33

 Approximate KM-UCL (use when n>=50)       0.59mma Adjusted KM-UCL (use when n<50)       0.67

Cobalt

General Statistics
Total Number of Observations      10 Number of Distinct Observations      10

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
Recommendations are based upon data size, data distribution, and skewness.

mmendations are based upon the results of the simulation studies summarized in Singh, Maichle, and 
ations results will not cover all Real World data sets; for additional insight the user may want to cons

95% KM (t) UCL       0.5 95% KM (Percentile Bootstrap) UCL       0.46

Coefficient of Variation       0.83 Skewness       2.60

Maximum      15.2 Median       4.09
SD       3.89 Std. Error of Mean       1.23

Number of Missing Observations       0
Minimum       1.2 Mean       4.64

Data Not Normal at 5% Significance Level

Lilliefors Test Statistic       0.39 Lilliefors GOF Test
5% Lilliefors Critical Value       0.28 Data Not Normal at 5% Significance Level

Normal GOF Test
Shapiro Wilk Test Statistic       0.65 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.84 Data Not Normal at 5% Significance Level
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Assuming Normal Distribution

   95% Normal UCL    95% UCLs (Adjusted for Skewness)

5% A-D Critical Value       0.73d data appear Gamma Distributed at 5% Significan
K-S Test Statistic       0.31 Kolmogrov-Smirnoff Gamma GOF Test

Gamma GOF Test
A-D Test Statistic       0.72 Anderson-Darling Gamma GOF Test

   95% Student's-t UCL       6.90    95% Adjusted-CLT UCL (Chen-1995)       7.75
   95% Modified-t UCL (Johnson-1978)       7.07

Theta hat (MLE)       1.88 Theta star (bias corrected MLE)       2.58
nu hat (MLE)      49.4 nu star (bias corrected)      35.91

Gamma Statistics
k hat (MLE)       2.47 k star (bias corrected MLE)       1.79

5% K-S Critical Value       0.26ata Not Gamma Distributed at 5% Significance Lev
Detected data follow Appr. Gamma Distribution at 5% Significance Level

Lognormal GOF Test
Shapiro Wilk Test Statistic       0.91 Shapiro Wilk Lognormal GOF Test

Assuming Gamma Distribution
roximate Gamma UCL (use when n>=50)       7.18% Adjusted Gamma UCL (use when n<50)       7.78

Adjusted Level of Significance      0.026 Adjusted Chi Square Value      21.44

MLE Mean (bias corrected)       4.64 MLE Sd (bias corrected)       3.46
Approximate Chi Square Value (0.05)      23.2

Maximum of Logged Data       2.72 SD of logged Data       0.65

Lognormal Statistics
Minimum of Logged Data       0.18 Mean of logged Data       1.32

5% Lilliefors Critical Value       0.28Data appear Lognormal at 5% Significance Level
Data appear Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.84Data appear Lognormal at 5% Significance Level
Lilliefors Test Statistic       0.27 Lilliefors Lognormal GOF Test

Nonparametric Distribution Free UCL Statistics
Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

   95% Chebyshev (MVUE) UCL       8.77  97.5% Chebyshev (MVUE) UCL      10.6
   99% Chebyshev (MVUE) UCL      14.2

Assuming Lognormal Distribution
   95% H-UCL       7.98    90% Chebyshev (MVUE) UCL       7.45

   90% Chebyshev(Mean, Sd) UCL       8.33    95% Chebyshev(Mean, Sd) UCL      10.01
 97.5% Chebyshev(Mean, Sd) UCL      12.33    99% Chebyshev(Mean, Sd) UCL      16.89

   95% Hall's Bootstrap UCL      15.48    95% Percentile Bootstrap UCL       6.95
   95% BCA Bootstrap UCL       7.33

   95% CLT UCL       6.66    95% Jackknife UCL       6.90
   95% Standard Bootstrap UCL       6.52    95% Bootstrap-t UCL       9.59

Fluoranthene

General Statistics
Total Number of Observations      10 Number of Distinct Observations      10

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
mmendations are based upon the results of the simulation studies summarized in Singh, Singh, and 

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.
For additional insight the user may want to consult a statistician.

Suggested UCL to Use
95% Adjusted Gamma UCL       7.78

Variance Detects       0.52 Percent Non-Detects      50%
Mean Detects       0.58 SD Detects       0.72

Minimum Detect      0.059 Minimum Non-Detect      0.037
Maximum Detect       1.69 Maximum Non-Detect      0.040

Number of Detects       5 Number of Non-Detects       5
Number of Distinct Detects       5 Number of Distinct Non-Detects       5

Normal GOF Test on Detects Only
Shapiro Wilk Test Statistic       0.80 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.76etected Data appear Normal at 5% Significance Le

Mean of Logged Detects     -1.378 SD of Logged Detects       1.51

Median Detects       0.13 CV Detects       1.24
Skewness Detects       1.15 Kurtosis Detects     -0.205

SD       0.53    95% KM (BCA) UCL       0.64
95% KM (t) UCL       0.65 95% KM (Percentile Bootstrap) UCL       0.63

Detected Data appear Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs
Mean       0.31 Standard Error of Mean       0.18

Lilliefors Test Statistic       0.33 Lilliefors GOF Test
5% Lilliefors Critical Value       0.39etected Data appear Normal at 5% Significance Le
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Gamma GOF Tests on Detected Observations Only
A-D Test Statistic       0.50 Anderson-Darling GOF Test

5% A-D Critical Value       0.7d data appear Gamma Distributed at 5% Significan

97.5% KM Chebyshev UCL       1.48 99% KM Chebyshev UCL       2.18

   95% KM (z) UCL       0.61    95% KM Bootstrap t UCL       3.76
90% KM Chebyshev UCL       0.87 95% KM Chebyshev UCL       1.13

Theta hat (MLE)       0.81 Theta star (bias corrected MLE)       1.38
nu hat (MLE)       7.18 nu star (bias corrected)       4.20

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only
k hat (MLE)       0.71 k star (bias corrected MLE)       0.42

K-S Test Statistic       0.32 Kolmogrov-Smirnoff GOF
5% K-S Critical Value       0.36d data appear Gamma Distributed at 5% Significan

Approximate Chi Square Value (6.77, α)       2.04 Adjusted Chi Square Value (6.77, β)       1.62
 Approximate KM-UCL (use when n>=50)       1.02mma Adjusted KM-UCL (use when n<50)       1.29

Gamma Kaplan-Meier (KM) Statistics
k hat (KM)       0.33 nu hat (KM)       6.77

MLE Mean (bias corrected)       0.58 MLE Sd (bias corrected)       0.89

Maximum       1.69 Median      0.035
SD       0.56 CV       1.91

ma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM e
Minimum      0.01 Mean       0.29

Gamma ROS Statistics using Imputed  Non-Detects
GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1
For such situations, GROS method tends to yield inflated values of UCLs and BTVs

Adjusted Level of Significance (β)      0.026
Approximate Chi Square Value (6.58, α)       1.94 Adjusted Chi Square Value (6.58, β)       1.53

nu hat (MLE)       7.49 nu star (bias corrected)       6.57
MLE Mean (bias corrected)       0.29 MLE Sd (bias corrected)       0.51

k hat (MLE)       0.37 k star (bias corrected MLE)       0.32
Theta hat (MLE)       0.79 Theta star (bias corrected MLE)       0.90

Lilliefors Test Statistic       0.26 Lilliefors GOF Test
5% Lilliefors Critical Value       0.39ected Data appear Lognormal at 5% Significance L

Lognormal GOF Test on Detected Observations Only
Shapiro Wilk Test Statistic       0.86 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.76ected Data appear Lognormal at 5% Significance L

mma Approximate UCL (use when n>=50)       1.00% Gamma Adjusted UCL (use when n<50)       1.26

   95% BCA Bootstrap UCL       0.71    95% Bootstrap t UCL       3.55
   95% H-UCL (Log ROS)    236.3

SD in Original Scale       0.57 SD in Log Scale       2.56
% t UCL (assumes normality of ROS data)       0.62    95% Percentile Bootstrap UCL       0.61

Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects
Mean in Original Scale       0.29 Mean in Log Scale     -3.613

DL/2 Statistics
DL/2 Normal DL/2 Log-Transformed
Mean in Original Scale       0.30 Mean in Log Scale     -2.67

KM SD (logged)       1.35    95% Critical H Value (KM-Log)       3.87
KM Standard Error of Mean (logged)       0.47

CLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distribute
KM Mean (logged)     -2.337    95% H-UCL (KM -Log)       1.39

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
Recommendations are based upon data size, data distribution, and skewness.

mmendations are based upon the results of the simulation studies summarized in Singh, Maichle, and 
ations results will not cover all Real World data sets; for additional insight the user may want to cons

Suggested UCL to Use
95% KM (t) UCL       0.65 95% KM (Percentile Bootstrap) UCL       0.63

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics
Detected Data appear Normal Distributed at 5% Significance Level

SD in Original Scale       0.56 SD in Log Scale       1.69
   95% t UCL (Assumes normality)       0.62    95% H-Stat UCL       4.07

Minimum       1.05 Mean       4.42
Maximum      11.2 Median       3.08

Total Number of Observations      10 Number of Distinct Observations      10
Number of Missing Observations       0

Fluoride

General Statistics
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5% Lilliefors Critical Value       0.28 Data appear Normal at 5% Significance Level
Data appear Approximate Normal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.84 Data Not Normal at 5% Significance Level
Lilliefors Test Statistic       0.26 Lilliefors GOF Test

Normal GOF Test
Shapiro Wilk Test Statistic       0.84 Shapiro Wilk GOF Test

SD       3.75 Std. Error of Mean       1.18
Coefficient of Variation       0.84 Skewness       0.85

Gamma GOF Test
A-D Test Statistic       0.63 Anderson-Darling Gamma GOF Test

5% A-D Critical Value       0.73d data appear Gamma Distributed at 5% Significan

   95% Modified-t UCL (Johnson-1978)       6.65

Assuming Normal Distribution
   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL       6.60    95% Adjusted-CLT UCL (Chen-1995)       6.72

Theta hat (MLE)       2.89 Theta star (bias corrected MLE)       3.89
nu hat (MLE)      30.6 nu star (bias corrected)      22.75

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics
k hat (MLE)       1.53 k star (bias corrected MLE)       1.13

K-S Test Statistic       0.26 Kolmogrov-Smirnoff Gamma GOF Test
5% K-S Critical Value       0.27d data appear Gamma Distributed at 5% Significan

Assuming Gamma Distribution
oximate Gamma UCL (use when n>=50))       7.80% Adjusted Gamma UCL (use when n<50)       8.65

Adjusted Level of Significance      0.026 Adjusted Chi Square Value      11.63

MLE Mean (bias corrected)       4.42 MLE Sd (bias corrected)       4.15
Approximate Chi Square Value (0.05)      12.9

Lognormal Statistics
Minimum of Logged Data      0.048 Mean of logged Data       1.12

5% Lilliefors Critical Value       0.28Data appear Lognormal at 5% Significance Level
Data appear Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.84Data appear Lognormal at 5% Significance Level
Lilliefors Test Statistic       0.23 Lilliefors Lognormal GOF Test

Lognormal GOF Test
Shapiro Wilk Test Statistic       0.86 Shapiro Wilk Lognormal GOF Test

   95% Chebyshev (MVUE) UCL      10.31  97.5% Chebyshev (MVUE) UCL      12.85
   99% Chebyshev (MVUE) UCL      17.83

Assuming Lognormal Distribution
   95% H-UCL      11.5    90% Chebyshev (MVUE) UCL       8.48

Maximum of Logged Data       2.41 SD of logged Data       0.91

   95% Hall's Bootstrap UCL       6.84    95% Percentile Bootstrap UCL       6.44
   95% BCA Bootstrap UCL       6.63

   95% CLT UCL       6.38    95% Jackknife UCL       6.60
   95% Standard Bootstrap UCL       6.26    95% Bootstrap-t UCL       7.39

Nonparametric Distribution Free UCL Statistics
Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
mmendations are based upon the results of the simulation studies summarized in Singh, Singh, and 

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.
For additional insight the user may want to consult a statistician.

Suggested UCL to Use
95% Student's-t UCL       6.60

   90% Chebyshev(Mean, Sd) UCL       7.99    95% Chebyshev(Mean, Sd) UCL       9.60
 97.5% Chebyshev(Mean, Sd) UCL      11.85    99% Chebyshev(Mean, Sd) UCL      16.25

Minimum    132 Mean    489.1
Maximum   2320 Median    291

Total Number of Observations      10 Number of Distinct Observations      10
Number of Missing Observations       0

Manganese

General Statistics

5% Shapiro Wilk Critical Value       0.84 Data Not Normal at 5% Significance Level
Lilliefors Test Statistic       0.45 Lilliefors GOF Test

Normal GOF Test
Shapiro Wilk Test Statistic       0.47 Shapiro Wilk GOF Test

SD    647.4 Std. Error of Mean    204.7
Coefficient of Variation       1.32 Skewness       3.08
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5% Lilliefors Critical Value       0.28 Data Not Normal at 5% Significance Level

Data Not Normal at 5% Significance Level

Gamma GOF Test
A-D Test Statistic       1.73 Anderson-Darling Gamma GOF Test

5% A-D Critical Value       0.73ata Not Gamma Distributed at 5% Significance Lev

   95% Modified-t UCL (Johnson-1978)    897.7

Assuming Normal Distribution
   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL    864.4    95% Adjusted-CLT UCL (Chen-1995)   1039

Theta hat (MLE)    322.6 Theta star (bias corrected MLE)    433.6
nu hat (MLE)      30.32 nu star (bias corrected)      22.56

Data Not Gamma Distributed at 5% Significance Level

Gamma Statistics
k hat (MLE)       1.51 k star (bias corrected MLE)       1.12

K-S Test Statistic       0.38 Kolmogrov-Smirnoff Gamma GOF Test
5% K-S Critical Value       0.27ata Not Gamma Distributed at 5% Significance Lev

Assuming Gamma Distribution
oximate Gamma UCL (use when n>=50))    864.8% Adjusted Gamma UCL (use when n<50)    959.8

Adjusted Level of Significance      0.026 Adjusted Chi Square Value      11.5

MLE Mean (bias corrected)    489.1 MLE Sd (bias corrected)    460.5
Approximate Chi Square Value (0.05)      12.76

Lognormal Statistics
Minimum of Logged Data       4.88 Mean of logged Data       5.82

5% Lilliefors Critical Value       0.28 Data Not Lognormal at 5% Significance Level
Data Not Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.84 Data Not Lognormal at 5% Significance Level
Lilliefors Test Statistic       0.31 Lilliefors Lognormal GOF Test

Lognormal GOF Test
Shapiro Wilk Test Statistic       0.74 Shapiro Wilk Lognormal GOF Test

   95% Chebyshev (MVUE) UCL    888.3  97.5% Chebyshev (MVUE) UCL   1086
   99% Chebyshev (MVUE) UCL   1473

Assuming Lognormal Distribution
   95% H-UCL    848.9    90% Chebyshev (MVUE) UCL    746.2

Maximum of Logged Data       7.74 SD of logged Data       0.74

   95% Hall's Bootstrap UCL   2961    95% Percentile Bootstrap UCL    891.7
   95% BCA Bootstrap UCL   1106

   95% CLT UCL    825.8    95% Jackknife UCL    864.4
   95% Standard Bootstrap UCL    808.2    95% Bootstrap-t UCL   3028

Nonparametric Distribution Free UCL Statistics
Data do not follow a Discernible Distribution (0.05)

Nonparametric Distribution Free UCLs

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
mmendations are based upon the results of the simulation studies summarized in Singh, Singh, and 

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.
For additional insight the user may want to consult a statistician.

Suggested UCL to Use
95% Chebyshev (Mean, Sd) UCL   1381

   90% Chebyshev(Mean, Sd) UCL   1103    95% Chebyshev(Mean, Sd) UCL   1381
 97.5% Chebyshev(Mean, Sd) UCL   1768    99% Chebyshev(Mean, Sd) UCL   2526

Minimum Detect      0.039 Minimum Non-Detect      0.037
Maximum Detect       1.89 Maximum Non-Detect      0.040

Number of Detects       5 Number of Non-Detects       5
Number of Distinct Detects       5 Number of Distinct Non-Detects       5

Phenanthrene

General Statistics
Total Number of Observations      10 Number of Distinct Observations      10

Mean of Logged Detects     -1.639 SD of Logged Detects       1.63

Median Detects       0.10 CV Detects       1.47
Skewness Detects       1.84 Kurtosis Detects       3.28

Variance Detects       0.62 Percent Non-Detects      50%
Mean Detects       0.53 SD Detects       0.79

Detected Data appear Approximate Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs

Lilliefors Test Statistic       0.30 Lilliefors GOF Test
5% Lilliefors Critical Value       0.39etected Data appear Normal at 5% Significance Le

Normal GOF Test on Detects Only
Shapiro Wilk Test Statistic       0.73 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.76Detected Data Not Normal at 5% Significance Leve
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Mean       0.28 Standard Error of Mean       0.19

97.5% KM Chebyshev UCL       1.51 99% KM Chebyshev UCL       2.25

   95% KM (z) UCL       0.61    95% KM Bootstrap t UCL       5.50
90% KM Chebyshev UCL       0.87 95% KM Chebyshev UCL       1.14

SD       0.55    95% KM (BCA) UCL       0.65
95% KM (t) UCL       0.64 95% KM (Percentile Bootstrap) UCL       0.60

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only
k hat (MLE)       0.60 k star (bias corrected MLE)       0.37

K-S Test Statistic       0.31 Kolmogrov-Smirnoff GOF
5% K-S Critical Value       0.36d data appear Gamma Distributed at 5% Significan

Gamma GOF Tests on Detected Observations Only
A-D Test Statistic       0.44 Anderson-Darling GOF Test

5% A-D Critical Value       0.70d data appear Gamma Distributed at 5% Significan

Gamma Kaplan-Meier (KM) Statistics
k hat (KM)       0.26 nu hat (KM)       5.26

MLE Mean (bias corrected)       0.53 MLE Sd (bias corrected)       0.87

Theta hat (MLE)       0.88 Theta star (bias corrected MLE)       1.42
nu hat (MLE)       6.08 nu star (bias corrected)       3.76

ma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM e
Minimum      0.01 Mean       0.27

Gamma ROS Statistics using Imputed  Non-Detects
GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1
For such situations, GROS method tends to yield inflated values of UCLs and BTVs

Approximate Chi Square Value (5.26, α)       1.27 Adjusted Chi Square Value (5.26, β)       0.96
 Approximate KM-UCL (use when n>=50)       1.18mma Adjusted KM-UCL (use when n<50)       1.55

nu hat (MLE)       7.32 nu star (bias corrected)       6.46
MLE Mean (bias corrected)       0.27 MLE Sd (bias corrected)       0.48

k hat (MLE)       0.36 k star (bias corrected MLE)       0.32
Theta hat (MLE)       0.74 Theta star (bias corrected MLE)       0.84

Maximum       1.89 Median      0.024
SD       0.59 CV       2.18

Lognormal GOF Test on Detected Observations Only
Shapiro Wilk Test Statistic       0.90 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.76ected Data appear Lognormal at 5% Significance L

mma Approximate UCL (use when n>=50)       0.93% Gamma Adjusted UCL (use when n<50)       1.18

Adjusted Level of Significance (β)      0.026
Approximate Chi Square Value (6.46, α)       1.88 Adjusted Chi Square Value (6.46, β)       1.48

SD in Original Scale       0.59 SD in Log Scale       2.59
% t UCL (assumes normality of ROS data)       0.61    95% Percentile Bootstrap UCL       0.59

Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects
Mean in Original Scale       0.26 Mean in Log Scale     -3.863

Lilliefors Test Statistic       0.25 Lilliefors GOF Test
5% Lilliefors Critical Value       0.39ected Data appear Lognormal at 5% Significance L

KM SD (logged)       1.32    95% Critical H Value (KM-Log)       3.79
KM Standard Error of Mean (logged)       0.46

CLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distribute
KM Mean (logged)     -2.466    95% H-UCL (KM -Log)       1.08

   95% BCA Bootstrap UCL       0.77    95% Bootstrap t UCL       4.47
   95% H-UCL (Log ROS)    221.3

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics
Detected Data appear Approximate Normal Distributed at 5% Significance Level

SD in Original Scale       0.59 SD in Log Scale       1.63
   95% t UCL (Assumes normality)       0.62    95% H-Stat UCL       2.74

DL/2 Statistics
DL/2 Normal DL/2 Log-Transformed
Mean in Original Scale       0.27 Mean in Log Scale     -2.8

Pyrene

General Statistics
Total Number of Observations      10 Number of Distinct Observations      10

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
Recommendations are based upon data size, data distribution, and skewness.

mmendations are based upon the results of the simulation studies summarized in Singh, Maichle, and 
ations results will not cover all Real World data sets; for additional insight the user may want to cons

Suggested UCL to Use
95% KM (t) UCL       0.64 95% KM (Percentile Bootstrap) UCL       0.60

Number of Detects       5 Number of Non-Detects       5
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Variance Detects       0.67 Percent Non-Detects      50%
Mean Detects       0.66 SD Detects       0.82

Minimum Detect      0.07 Minimum Non-Detect      0.037
Maximum Detect       1.94 Maximum Non-Detect      0.040

Number of Distinct Detects       5 Number of Distinct Non-Detects       5

Normal GOF Test on Detects Only
Shapiro Wilk Test Statistic       0.80 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.76etected Data appear Normal at 5% Significance Le

Mean of Logged Detects     -1.234 SD of Logged Detects       1.49

Median Detects       0.15 CV Detects       1.24
Skewness Detects       1.21 Kurtosis Detects       0.10

SD       0.60    95% KM (BCA) UCL       0.65
95% KM (t) UCL       0.74 95% KM (Percentile Bootstrap) UCL       0.71

Detected Data appear Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs
Mean       0.35 Standard Error of Mean       0.21

Lilliefors Test Statistic       0.33 Lilliefors GOF Test
5% Lilliefors Critical Value       0.39etected Data appear Normal at 5% Significance Le

Gamma GOF Tests on Detected Observations Only
A-D Test Statistic       0.48 Anderson-Darling GOF Test

5% A-D Critical Value       0.69d data appear Gamma Distributed at 5% Significan

97.5% KM Chebyshev UCL       1.69 99% KM Chebyshev UCL       2.48

   95% KM (z) UCL       0.70    95% KM Bootstrap t UCL       4.01
90% KM Chebyshev UCL       0.99 95% KM Chebyshev UCL       1.28

Theta hat (MLE)       0.90 Theta star (bias corrected MLE)       1.55
nu hat (MLE)       7.30 nu star (bias corrected)       4.25

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only
k hat (MLE)       0.73 k star (bias corrected MLE)       0.42

K-S Test Statistic       0.31 Kolmogrov-Smirnoff GOF
5% K-S Critical Value       0.36d data appear Gamma Distributed at 5% Significan

Approximate Chi Square Value (6.62, α)       1.96 Adjusted Chi Square Value (6.62, β)       1.55
 Approximate KM-UCL (use when n>=50)       1.17mma Adjusted KM-UCL (use when n<50)       1.48

Gamma Kaplan-Meier (KM) Statistics
k hat (KM)       0.33 nu hat (KM)       6.62

MLE Mean (bias corrected)       0.66 MLE Sd (bias corrected)       1.01

Maximum       1.94 Median      0.04
SD       0.64 CV       1.92

ma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM e
Minimum      0.01 Mean       0.33

Gamma ROS Statistics using Imputed  Non-Detects
GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1
For such situations, GROS method tends to yield inflated values of UCLs and BTVs

Adjusted Level of Significance (β)      0.026
Approximate Chi Square Value (6.44, α)       1.87 Adjusted Chi Square Value (6.44, β)       1.47

nu hat (MLE)       7.30 nu star (bias corrected)       6.44
MLE Mean (bias corrected)       0.33 MLE Sd (bias corrected)       0.59

k hat (MLE)       0.36 k star (bias corrected MLE)       0.32
Theta hat (MLE)       0.92 Theta star (bias corrected MLE)       1.04

Lilliefors Test Statistic       0.26 Lilliefors GOF Test
5% Lilliefors Critical Value       0.39ected Data appear Lognormal at 5% Significance L

Lognormal GOF Test on Detected Observations Only
Shapiro Wilk Test Statistic       0.87 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.76ected Data appear Lognormal at 5% Significance L

mma Approximate UCL (use when n>=50)       1.15% Gamma Adjusted UCL (use when n<50)       1.46

   95% BCA Bootstrap UCL       0.81    95% Bootstrap t UCL       3.74
   95% H-UCL (Log ROS)    233.1

SD in Original Scale       0.65 SD in Log Scale       2.53
% t UCL (assumes normality of ROS data)       0.70    95% Percentile Bootstrap UCL       0.69

Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects
Mean in Original Scale       0.33 Mean in Log Scale     -3.448

DL/2 Statistics
DL/2 Normal DL/2 Log-Transformed
Mean in Original Scale       0.34 Mean in Log Scale     -2.598

KM SD (logged)       1.4    95% Critical H Value (KM-Log)       3.97
KM Standard Error of Mean (logged)       0.49

CLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distribute
KM Mean (logged)     -2.266    95% H-UCL (KM -Log)       1.76

DL/2 is not a recommended method, provided for comparisons and historical reasons

SD in Original Scale       0.64 SD in Log Scale       1.75
   95% t UCL (Assumes normality)       0.71    95% H-Stat UCL       5.63
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tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
Recommendations are based upon data size, data distribution, and skewness.

mmendations are based upon the results of the simulation studies summarized in Singh, Maichle, and 
ations results will not cover all Real World data sets; for additional insight the user may want to cons

Suggested UCL to Use
95% KM (t) UCL       0.74 95% KM (Percentile Bootstrap) UCL       0.71

Nonparametric Distribution Free UCL Statistics
Detected Data appear Normal Distributed at 5% Significance Level



Cobalt D_Cobalt Copper D_Copper Fluoride D_Fluoride Lead
4.75 1 11.9 1 3.06 1 18.7

0.801 1 3.86 1 7.95 1 11.5
11.6 1 17.7 1 2.88 1 23.3
5.49 1 9.25 1 7.25 1 15.8
5.94 1 7.91 1 3.46 1 14.8

3.8 1 5.69 1 5.74 1 11.3
6 1 8.65 1 2.8 1 15

2.82 1 6.85 1 7.38 1 12.9
9.81 1 5.65 1 1.24 1 25.9

0.464 1 1.69 1 4.06 1 4.59



D_Lead Manganese D_ManganeseVanadium D_Vanadium Zinc D_Zinc
1 257 1 31.1 1 49.6 1
1 79.1 1 7.99 1 13.4 1
1 680 1 40.3 1 35.2 1
1 318 1 27.8 1 28.2 1
1 325 1 27.2 1 27 1
1 271 1 17.5 1 22.4 1
1 399 1 29.4 1 36.3 1
1 220 1 16.9 1 22.2 1
1 942 1 31.5 1 36.6 1
1 103 1 2.66 1 15.6 1



Calcium D_Calcium Chromium D_Chromium Cobalt D_Cobalt Fluoride
2800 1 11.8 1 7.12 1 2.06
2530 1 13.8 1 6.04 1 4.09
2290 1 10 1 9.8 1 3.09
2290 1 10.7 1 7.66 1 2.03
3570 1 10.5 1 4.32 1 4.65
2020 1 10.9 1 7.34 1 2.31
3820 1 15.4 1 7.6 1 3.16
2650 1 11.8 1 6.98 1 2.5
2170 1 8.94 1 4.39 1 6.14
2330 1 10.7 1 7.13 1 2.25
6730 1 20.5 1 5.63 1 3.31
2780 1 12.2 1 5.94 1 4.36
2550 1 10.7 1 5.51 1 4.12



D_Fluoride Nitrate D_Nitrate Pyrene D_Pyrene Zinc D_Zinc
1 3.82 1 0.0179 1 34.7 1
1 8.82 1 0.0397 0 30 1
1 14.5 1 0.0395 0 33.8 1
1 1.44 1 0.0143 1 31.1 1
1 1.13 0 0.0381 0 24.6 1
1 1.18 0 0.014 1 30.8 1
1 1.11 0 0.0376 0 42.3 1
1 1.16 0 0.0386 0 33.6 1
1 10.2 1 0.0374 0 22.3 1
1 1.16 0 0.0137 1 31.3 1
1 6.83 1 0.0377 0 50.2 1
1 1.59 1 0.0384 0 32.7 1
1 2.04 1 0.0138 1 24.5 1



Aluminum D_Aluminum Arsenic D_Arsenic Barium D_Barium Calcium
5660 1 1.86 1 112 1 1840
6780 1 0.953 1 223 1 2160
8440 1 2.57 1 136 1 1630
8770 1 4.1 1 177 1 1370
6010 1 2.29 1 88.8 1 3070

13100 1 4.14 1 122 1 3660
4740 1 2.27 1 154 1 1710

18600 1 2.89 1 195 1 3290
3450 1 1.59 1 51.1 1 1000



D_Calcium Chromium D_Chromium Cobalt D_Cobalt Copper D_Copper
1 6.62 1 4.3 1 5.35 1
1 9.14 1 3.9 1 8.03 1
1 9.27 1 8.21 1 5.46 1
1 6.4 1 8.9 1 4 1
1 10.2 1 5.22 1 9.12 1
1 11 1 4.21 1 8.2 1
1 6.56 1 4.59 1 6.34 1
1 12.5 1 7.53 1 10.9 1
1 2.93 1 1.23 1 2.72 1



Fluoride D_Fluoride Iron D_Iron Lead D_Lead Magnesium
1.64 1 9130 1 12.8 1 1030
1.87 1 10000 1 30.4 1 1600
2.53 1 12800 1 13.2 1 1460
1.94 1 11000 1 20.1 1 1060
2.18 1 11800 1 18.3 1 1360
1.65 1 15500 1 9.92 1 2230
2.49 1 9220 1 9.22 1 1020
1.56 1 24100 1 29.5 1 3030

9040 1 3.83 1 707



D_MagnesiumManganese D_ManganeseNickel D_Nickel Thallium D_Thallium
1 328 1 5.03 1 0.0952 1
1 307 1 4.92 1 0.0953 1
1 585 1 7.12 1 0.214 1
1 550 1 5.4 1 0.47 1
1 399 1 7.56 1 0.179 1
1 220 1 6.63 1 0.0991 0
1 354 1 7.96 1 0.135 0
1 537 1 13 1 0.195 0
1 218 1 6.77 1 0.0995 0



Vanadium D_Vanadium Zinc D_Zinc
19.6 1 25.4 1
23.8 1 72.5 1
28.4 1 22.3 1
23.4 1 24.3 1
24.3 1 35.1 1
23.5 1 29.8 1
20.1 1 19.3 1
27.1 1 57.7 1
5.44 1 19.8 1



Aluminum D_Aluminum Arsenic D_Arsenic Barium D_Barium Calcium
5660 1 1.86 1 112 1 1840

10000 1 1.53 1 265 1 3540
6780 1 0.953 1 223 1 2160
8440 1 2.57 1 136 1 1630
8770 1 4.1 1 177 1 1370
6010 1 2.29 1 88.8 1 3070

13100 1 4.14 1 122 1 3660
4740 1 2.27 1 154 1 1710

18600 1 2.89 1 195 1 3290
3450 1 1.59 1 51.1 1 1000



D_Calcium Chromium D_Chromium Cobalt D_Cobalt Copper D_Copper
1 6.62 1 4.3 1 5.35 1
1 13.9 1 5.46 1 11.3 1
1 9.14 1 3.9 1 8.03 1
1 9.27 1 8.21 1 5.46 1
1 6.4 1 8.9 1 4 1
1 10.2 1 5.22 1 9.12 1
1 11 1 4.21 1 8.2 1
1 6.56 1 4.59 1 6.34 1
1 12.5 1 7.53 1 10.9 1
1 2.93 1 1.23 1 2.72 1



Fluoride D_Fluoride Iron D_Iron Lead D_Lead Magnesium
1.64 1 9130 1 12.8 1 1030
7.11 1 13400 1 7.75 1 1600
1.87 1 10000 1 30.4 1 1600
2.53 1 12800 1 13.2 1 1460
1.94 1 11000 1 20.1 1 1060
2.18 1 11800 1 18.3 1 1360
1.65 1 15500 1 9.92 1 2230
2.49 1 9220 1 9.22 1 1020
1.56 1 24100 1 29.5 1 3030

9040 1 3.83 1 707



D_MagnesiumManganese D_ManganeseNickel D_Nickel Thallium D_Thallium
1 328 1 5.03 1 0.0952 1
1 263 1 8.47 1 0.137 1
1 307 1 4.92 1 0.0953 1
1 585 1 7.12 1 0.214 1
1 550 1 5.4 1 0.47 1
1 399 1 7.56 1 0.179 1
1 220 1 6.63 1 0.0991 0
1 354 1 7.96 1 0.135 0
1 537 1 13 1 0.195 0
1 218 1 6.77 1 0.0995 0



Vanadium D_Vanadium Zinc D_Zinc
19.6 1 25.4 1
29.7 1 26 1
23.8 1 72.5 1
28.4 1 22.3 1
23.4 1 24.3 1
24.3 1 35.1 1
23.5 1 29.8 1
20.1 1 19.3 1
27.1 1 57.7 1
5.44 1 19.8 1



Aluminum D_Aluminum Arsenic D_Arsenic Barium D_Barium Calcium
5440 1 1.27 1 62.8 1 1260
5660 1 1.86 1 112 1 1840

10000 1 1.53 1 265 1 3540
8050 1 1.18 1 246 1 2230
6780 1 0.953 1 223 1 2160
5660 1 1.07 1 70.1 1 2750
2460 1 1.34 1 41.9 1 828
8440 1 2.57 1 136 1 1630
7360 1 1.21 1 99.8 1 3120
5990 1 1.6 1 94.6 1 1730
8770 1 4.1 1 177 1 1370
6010 1 2.29 1 88.8 1 3070

11600 1 3.72 1 196 1 3280
13100 1 4.14 1 122 1 3660
6320 1 3.37 1 117 1 2090

15100 1 1.6 1 140 1 3270
4740 1 2.27 1 154 1 1710
7680 1 1.27 1 115 1 2760
4560 1 0.711 1 140 1 1830

20400 1 2.44 1 215 1 5840
10300 1 0.995 1 109 1 2140
18600 1 2.89 1 195 1 3290
3450 1 1.59 1 51.1 1 1000

13800 1 2.8 1 246 1 3540
5780 1 2.1 1 99.7 1 1420



D_Calcium Chromium D_Chromium Cobalt D_Cobalt Copper D_Copper
1 4.7 1 3.87 1 5.1 1
1 6.62 1 4.3 1 5.35 1
1 13.9 1 5.46 1 11.3 1
1 9.21 1 5.88 1 8.91 1
1 9.14 1 3.9 1 8.03 1
1 8.57 1 2.66 1 10.5 1
1 2.15 1 0.924 1 2.18 1
1 9.27 1 8.21 1 5.46 1
1 10.8 1 3.4 1 6.87 1
1 5 1 1.8 1 3.6 1
1 6.4 1 8.9 1 4 1
1 10.2 1 5.22 1 9.12 1
1 8.98 1 3.6 1 6.32 1
1 11 1 4.21 1 8.2 1
1 8.92 1 4.3 1 6.88 1
1 10.4 1 3.28 1 8.06 1
1 6.56 1 4.59 1 6.34 1
1 13.8 1 5.84 1 9.79 1
1 5.75 1 4.22 1 5.59 1
1 17.1 1 7.41 1 12.1 1
1 8.27 1 5.58 1 8.31 1
1 12.5 1 7.53 1 10.9 1
1 2.93 1 1.23 1 2.72 1
1 9.3 1 3.6 1 6.3 1
1 3.8 1 1.5 1 2.8 1



Fluoride D_Fluoride Iron D_Iron Lead D_Lead Magnesium
8.11 1 11800 1 17.9 1 1630
1.64 1 9130 1 12.8 1 1030
7.11 1 13400 1 7.75 1 1600
4.08 1 12200 1 19.5 1 1720
1.87 1 10000 1 30.4 1 1600
5.32 1 11000 1 3.91 1 972
7.03 1 7550 1 2.94 1 525
2.53 1 12800 1 13.2 1 1460
4.14 1 16600 1 5.03 1 1470
4.6 1 7490 1 6.5 1 1140

1.94 1 11000 1 20.1 1 1060
8.59 1 11800 1 18.3 1 1360
2.18 1 21000 1 10.4 1 2060
18.5 1 15500 1 9.92 1 2230
22.2 1 12100 1 13.7 1 1280
1.65 1 15500 1 23.2 1 2190
3.91 1 9220 1 9.22 1 1020
4.24 1 15700 1 7.31 1 1460

13 1 8780 1 10.6 1 1010
7.9 1 24500 1 15.2 1 3400

2.49 1 11400 1 11.7 1 1740
1.56 1 24100 1 29.5 1 3030
10.5 1 9040 1 3.83 1 707
7.2 1 14300 1 12.6 1 2300

6200 1 5.1 1 1170



D_MagnesiumManganese D_ManganeseMethylene Ch D_Methylene Nickel D_Nickel
1 629 1 0.00545 0 8.93 1
1 328 1 0.00558 0 5.03 1
1 263 1 0.00545 0 8.47 1
1 379 1 0.00542 0 5.76 1
1 307 1 0.0059 0 4.92 1
1 177 1 0.00536 0 9.19 1
1 184 1 0.00246 1 4.28 1
1 585 1 0.00615 0 7.12 1
1 313 1 0.00227 1 9.81 1
1 169 1 0.013 1 5.2 1
1 550 1 0.00635 0 5.4 1
1 399 1 0.0026 1 7.56 1
1 284 1 0.0057 0 10.4 1
1 220 1 0.0059 0 6.63 1
1 330 1 0.00538 0 13.9 1
1 202 1 0.00606 0 4.59 1
1 354 1 0.0054 0 7.96 1
1 326 1 0.00271 1 9.64 1
1 340 1 0.00576 0 4.79 1
1 421 1 0.00539 0 15.3 1
1 291 1 0.00672 0 3.52 1
1 537 1 0.006 0 13 1
1 218 1 0.012 1 6.77 1
1 225 1 0.012 1 10.1 1
1 145 1 4.6 1



Thallium D_Thallium Vanadium D_Vanadium Zinc D_Zinc
1.92 1 15.1 1 46.9 1

0.0952 1 19.6 1 25.4 1
0.137 1 29.7 1 26 1
0.139 0 27.2 1 45.4 1

0.0953 1 23.8 1 72.5 1
0.115 1 18.6 1 26.1 1
0.355 0 4.27 1 16.2 1
0.214 1 28.4 1 22.3 1
0.216 1 22.2 1 42 1
0.23 1 9 1 19.8 1
0.47 1 23.4 1 24.3 1

0.179 1 24.3 1 35.1 1
0.25 1 21.5 1 39.5 1

0.0991 0 23.5 1 29.8 1
1.34 1 19.7 1 35.5 1

0.431 0 20.9 1 26.2 1
0.135 0 20.1 1 19.3 1
0.144 0 26.3 1 36.3 1

0.0652 0 18.9 1 22.7 1
0.49 0 37.2 1 46 1
0.51 0 20.9 1 24.7 1

0.195 0 27.1 1 57.7 1
0.0995 0 5.44 1 19.8 1

0.43 1 19.1 1 23.8 1
0.53 1 6 1 18.7 1



Copper D_Copper IsopropyltolueD_IsopropyltoLead D_Lead Zinc
9.69 1 0.00128 0 20.6 1 57.9
3.55 1 0.00118 0 7.81 1 23.8
7.59 1 0.0506 1 38.4 1 81.3
2.41 1 0.00121 0 6.08 1 20.6
6.79 1 0.0151 1 18.3 1 39.1
2.29 1 0.000651 1 4.76 1 16.9
28.8 1 0.000815 1 32.8 1 55.8
2.65 1 0.00117 0 6.1 1 27.4
73.5 1 0.000461 1 32.6 1 81.7

3.1 1 0.0012 0 7.08 1 27



D_Zinc
1
1
1
1
1
1
1
1
1
1



Barium D_Barium Lead D_Lead Mercury D_Mercury
57 1 8.8 1 0.11 0
73 1 25 1 0.11 0
66 1 10 1 0.11 0

118 1 13.5 1 0.0129 1
31.2 1 3.24 1 0.0123 0
97.7 1 12.5 1 0.0199 1
46.6 1 3.47 1 0.0223 1
90.3 1 16.6 1 0.0247 1
116 1 37.9 1 0.0382 1



Aluminum D_Aluminum Arsenic D_Arsenic Barium D_Barium Benzo(a)pyre
8270 1 8.7 1 271 1 0.4
2600 1 4.9 1 36 1 0.4
3200 1 3.5 1 216 1 0.39
5850 1 1.93 1 105 1 0.4
6010 1 2.49 1 146 1 0.0425
7190 1 2.88 1 172 1 0.0376
9880 1 2.44 1 109 1 0.0396
7700 1 1.78 1 100 1 0.0391
5770 1 0.918 1 66.3 1 0.0427
3570 1 2.24 1 104 1 0.0375
5210 1 2.54 1 137 1 0.0418
7000 1 1.32 1 68.6 1 0.0391
5570 1 1.49 1 74 1 0.0369
5410 1 1.09 1 85.9 1 0.0394
7400 1 1.27 1 73.8 1 0.0411
3940 1 2.37 1 302 1 0.0417
9850 1 1.94 1 165 1 0.0208
7160 1 1.72 1 166 1 0.0665
8030 1 1.81 1 159 1 0.0316
7100 1 2.75 1 131 1 0.0222
8500 1 3.01 1 173 1 0.0295
9320 1 2.54 1 170 1 0.0651
8240 1 2.57 1 170 1 0.0412
8330 1 2.35 1 217 1 0.0396
8490 1 2.33 1 201 1 0.0414
7780 1 2.57 1 119 1 0.0437
6060 1 2.46 1 147 1 0.0385
6660 1 2.08 1 80.7 1 0.039
5220 1 2 1 122 1 0.038
6390 1 0.38



D_Benzo(a)pyBenzo(b)fluor D_Benzo(b)fluBenzo(k)fluor D_Benzo(k)fluCadmium D_Cadmium
0 0.4 0 0.4 0 0.13 1
0 0.4 0 0.39 0 0.57 0
0 0.39 0 0.0425 0 0.6 0
0 0.4 0 0.0376 0 0.05 0
0 0.0425 0 0.0396 0 0.612 0
0 0.0376 0 0.0391 0 0.535 0
0 0.0396 0 0.0427 0 0.586 0
0 0.0391 0 0.0375 0 0.529 0
0 0.0427 0 0.0418 0 0.597 0
0 0.0375 0 0.0391 0 0.304 1
0 0.0418 0 0.0369 0 0.616 0
0 0.0391 0 0.0394 0 0.427 1
0 0.0369 0 0.0411 0 0.401 1
0 0.0394 0 0.0417 0 0.341 1
0 0.0411 0 0.0405 0 0.449 1
0 0.0417 0 0.0336 1 0.267 1
1 0.0273 1 0.0155 1 0.604 1
1 0.0835 1 0.0419 0 0.521 1
1 0.0375 1 0.0167 1 0.527 1
1 0.0256 1 0.0362 1 0.45 1
1 0.0354 1 0.0412 0 0.552 0
1 0.0753 1 0.0396 0 0.527 0
0 0.0412 0 0.0414 0 0.61 0
0 0.0396 0 0.0437 0 0.583 0
0 0.0414 0 0.0385 0 0.616 0
0 0.0203 1 0.039 0 0.623 0
0 0.0385 0 0.038 0 0.565 0
0 0.039 0 0.04 1 0.571 0
0 0.038 0 0.57 0
0 0.38 0 0.075 1



Chromium D_Chromium Chrysene D_Chrysene Cobalt D_Cobalt Copper
8.1 1 0.4 0 9.8 1 27.5
1.5 1 0.4 0 1.1 1 1.9

6 1 0.39 0 4.2 1 71.2
8.4 0 0.4 0 5.35 1 5.85
9.8 0 0.0425 0 6.8 1 6.69

12.1 0 0.0376 0 8.32 1 7.8
7.98 0 0.0396 0 4.91 1 5.98
6.86 0 0.0391 0 4.29 1 6.11
4.93 1 0.0427 0 2.45 1 6.87
7.65 1 0.0375 0 4.78 1 5.83
8.9 1 0.0418 0 6.3 1 6.01

3.91 1 0.0391 0 1.99 1 4.54
4.02 1 0.0369 0 2.43 1 4.95
7.08 1 0.0394 0 2.69 1 4.4
2.67 1 0.0411 0 1.41 1 4.93
9.65 1 0.0417 0 5.9 1 9.47
7.25 1 0.0192 1 4.47 1 10.2
7.52 1 0.0801 1 4.74 1 7.58
6.92 1 0.03 1 4.67 1 7.58
7.71 1 0.0246 1 5.28 1 8.08
9.62 1 0.0313 1 12.5 1 9.01
9.34 1 0.0789 1 6.2 1 9.08
9.26 1 0.0412 0 6.74 1 9.09
9.52 1 0.0396 0 5.93 1 10.5
9.11 1 0.0414 0 6.02 1 10.2
9.24 1 0.0354 1 6.19 1 6.39
9.1 1 0.0385 0 7.83 1 7.11

4.86 1 0.039 0 2.25 1 4.61
6 1 0.038 0 3.9 1 6.3

0.051 1



D_Copper Cyanide (TotaD_Cyanide (T Fluoranthene D_Fluoranthe Fluoride D_Fluoride
1 0.5 0 0.4 0 1.37 1
1 0.5 0 0.4 0 1.65 1
1 0.6 0 0.39 0 1.78 1
1 0.5 0 0.4 0 2.12 1
1 0.308 0 0.0425 0 1.85 1
1 0.143 1 0.0376 0 0.92 1
1 0.262 0 0.0396 0 0.927 1
1 0.208 1 0.0391 0 1.43 1
1 0.321 0 0.0427 0 1.52 1
1 0.281 0 0.0375 0 2.03 1
1 0.182 1 0.0418 0 1.91 1
1 0.293 0 0.0391 0 1.63 1
1 0.267 0 0.0369 0 1.97 1
1 0.274 0 0.0394 0 1.93 1
1 0.271 0 0.0135 1 3.6 1
1 0.0885 1 0.0417 0 3.36 1
1 0.208 1 0.0345 1 1.36 1
1 0.187 1 0.177 1 1.47 1
1 0.309 0 0.0596 1 1.19 1
1 0.292 0 0.0516 1 1.14 0
1 0.286 0 0.078 1 1.5 1
1 0.275 0 0.192 1 0.889 1
1 0.31 0 0.0412 0 1 0
1 0.0993 1 0.0396 0 1.09 1
1 0.23 1 0.0414 0 0.847 1
1 0.214 1 0.0522 1 1.3 1
1 0.114 1 0.0385 0
1 0.163 1 0.039 0
1 0.286 0 0.038 0

0.57 0 0.11 1



Lead D_Lead Manganese D_ManganeseMercury D_Mercury Nickel
23.5 1 961 1 0.08 1 9.4
7.2 1 280 1 0.11 0 2.3
2.1 1 150 1 0.04 1 2.4

10.3 1 269 1 0.0118 1 8.4
13.9 1 463 1 0.016 1 4.75
14.1 1 510 1 0.0135 1 6.3

16 1 537 1 0.0208 1 7.72
11.9 1 319 1 0.0122 1 5.31
10.4 1 392 1 0.0123 0 4.18
12.8 1 250 1 0.0221 1 3.07
13.4 1 371 1 0.00819 0 5.38
13.5 1 467 1 0.0137 0 6.05
8.59 1 238 1 0.015 0 3.65

11 1 348 1 0.013 0 3.03
11 1 409 1 0.0213 0 2.74

7.7 1 263 1 0.0252 0 3.12
18.9 1 525 1 0.0282 0 7.43
15.8 1 430 1 0.0177 0 5.9
12.9 1 627 1 0.0235 0 6.8
15.7 1 675 1 0.0256 1 6.58

12 1 340 1 0.033 1 8.53
19.8 1 748 1 0.021 1 9.06
15.7 1 532 1 0.025 1 8.24
17.4 1 550 1 0.0226 1 7.78
16.3 1 732 1 0.038 1 9.08
17.7 1 652 1 0.0216 1 7.49
14.5 1 445 1 0.0211 1 6.65
15.6 1 639 1 0.0142 1 7.25
13.3 1 265 1 0.0319 1 4.68
11.8 1 468 1 5.2



D_Nickel Nitrate D_Nitrate PhenanthreneD_PhenanthrePyrene D_Pyrene
1 2.01 0 0.4 0 0.4 0
0 3.45 0 0.4 0 0.4 0
0 1.65 0 0.39 0 0.39 0
1 1.85 0 0.4 0 0.4 0
1 1.5 0 0.0425 0 0.0425 0
1 1.1 0 0.0376 0 0.0376 0
1 3.51 1 0.0396 0 0.0396 0
1 1.6 1 0.0391 0 0.0391 0
1 1.11 0 0.0427 0 0.0427 0
1 1.78 1 0.0375 0 0.0375 0
1 1.99 1 0.0418 0 0.0418 0
1 1.22 0 0.0391 0 0.0391 0
1 2.24 1 0.0369 0 0.0369 0
1 3.75 1 0.0394 0 0.0394 0
1 1.23 0 0.0411 0 0.0411 0
1 1.23 0 0.0417 0 0.0417 0
1 1.13 0 0.0209 1 0.0337 1
1 1.69 1 0.14 1 0.189 1
1 2.18 1 0.0239 1 0.0553 1
1 1.51 1 0.0317 1 0.0473 1
1 3.84 1 0.0544 1 0.0695 1
1 3.08 1 0.134 1 0.166 1
1 1 0 0.0412 0 0.0412 0
1 1.12 0 0.0396 0 0.0396 0
1 1.46 1 0.0414 0 0.0414 0
1 1.3 1 0.018 1 0.0663 1
1 0.0385 0 0.0385 0
1 0.039 0 0.039 0
1 0.038 0 0.038 0
1 0.08 1 0.1 1



Silver D_Silver TetrachloroethD_TetrachloroVanadium D_Vanadium Zinc
40.2 1 0.006 0 40.1 1 32.4
2.3 0 0.0072 1 3.1 1 39
3.6 1 0.0059 0 17.3 1 23

49.8 1 0.006 0 25.9 1 19.7
0.612 0 0.00128 0 28.2 1 22.7
0.535 0 0.00113 0 34.6 1 24.6
0.586 0 0.00119 0 22.2 1 28.6
0.529 0 0.00052 1 20.6 1 23.5
0.597 0 0.00128 0 14.3 1 24.7
0.487 0 0.00113 0 22.6 1 29.6
0.616 0 0.00126 0 27.3 1 22.6
0.587 0 0.00161 1 11.3 1 23.9
0.531 0 0.00111 0 15.2 1 25.8
0.562 0 0.00118 0 19.4 1 28.6
0.586 0 0.00124 0 7.78 1 33.7
2.33 1 0.00126 0 28.1 1 28.5
5.06 1 0.00122 0 21.7 1 36.8
1.17 1 0.00134 0 20.2 1 32.4
4.26 1 0.000543 1 20.2 1 34.9
1.93 1 0.000657 1 22.4 1 31.4

0.552 0 0.00115 0 30.4 1 27.4
0.527 0 0.0011 0 26.9 1 30.9
0.733 1 0.00124 0 26.7 1 27.6
0.556 1 0.00119 0 24.8 1 28
1.71 1 0.0109 1 23.9 1 38.4
1.63 1 0.00598 1 27.7 1 51

0.565 0 0.00275 1 26.5 1 24.4
0.571 0 0.00483 1 13 1 26
0.57 0 0.00114 0 13.4 1 24.9
1.5 1 0.0057 0 36.1



D_Zinc
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1



Aluminum D_Aluminum Amino-2,6-dinD_Amino-2,6-Amino-4,6-dinD_Amino-4,6-Arsenic
5300 1 0.25 0 0.25 0 2.1
2030 1 0.553 1 0.431 1 1.1
1900 1 0.3 1 0.3 1 2.1
8200 1 0.25 0 0.25 0 2.6
6600 1 0.25 0 0.25 0 2.2
2460 1 0.217 1 0.268 1 1.7

12000 1 0.25 0 0.25 0 2.9
3150 1 0.576 1 0.879 1 2
3320 1 0.201 1 0.427 1 2.4
1310 1 0.085 0 0.083 0 1.6
4220 1 0.087 0 0.123 1 3.3
4790 1 0.087 0 0.085 0 3.2
2800 1 0.116 1 0.112 1 2.5
2900 1 0.501 1 1.15 1 2.8
8270 1 0.25 0 0.25 0 8.7
2600 1 0.088 0 0.085 0 4.9
3200 1 0.25 0 0.25 0 3.5
5850 1 0.25 0 0.25 0 1.93
6010 1 0.5 0 0.5 0 2.49
7190 1 0.5 0 0.5 0 2.88
9880 1 0.5 0 0.5 0 2.44
7700 1 0.5 0 0.5 0 1.78
5770 1 0.5 0 0.5 0 0.918
3570 1 0.5 0 0.5 0 2.24
5210 1 0.5 0 0.5 0 2.54
7000 1 0.5 0 0.5 0 1.32
5570 1 0.5 0 0.5 0 1.49
5410 1 0.5 0 0.5 0 1.09
7400 1 0.5 0 0.5 0 1.27
3940 1 0.5 0 0.5 0 2.37
9850 1 0.5 0 0.5 0 1.94
7160 1 0.5 0 0.5 0 1.72
8030 1 0.5 0 0.5 0 1.81
7100 1 0.5 0 0.5 0 2.75
8500 1 0.5 0 0.5 0 3.01
9320 1 0.5 0 0.5 0 2.54
8240 1 0.5 0 0.5 0 2.57
8330 1 0.5 0 0.5 0 2.35
8490 1 0.5 0 0.5 0 2.33
7780 1 0.5 0 0.5 0 2.57
6060 1 0.5 0 0.5 0 2.46
6660 1 0.5 0 0.5 0 2.08
5220 1 0.5 0 0.5 0 2
6390 1 0.057 0 0.057 0 1.6
2670 1 0.052 0 0.052 0



D_Arsenic Barium D_Barium Benzo(a)pyre D_Benzo(a)pyBenzo(b)fluor D_Benzo(b)flu
1 61 1 0.38 0 0.38 0
1 204 1 0.36 0 0.36 0
1 57 1 0.39 0 0.39 0
1 190 1 0.39 0 0.39 0
1 71 1 0.39 0 0.39 0
1 355 1 0.35 0 0.35 0
1 590 1 0.38 0 0.38 0
1 444 1 0.36 0 0.36 0
1 188 1 0.38 0 0.38 0
1 240 1 0.35 0 0.35 0
1 167 1 0.38 0 0.38 0
1 192 1 0.36 0 0.36 0
1 207 1 0.36 0 0.36 0
1 214 1 0.4 0 0.4 0
1 271 1 0.4 0 0.4 0
1 36 1 0.4 0 0.4 0
1 216 1 0.39 0 0.39 0
1 105 1 0.4 0 0.4 0
1 146 1 0.0425 0 0.0425 0
1 172 1 0.0376 0 0.0376 0
1 109 1 0.0396 0 0.0396 0
1 100 1 0.0391 0 0.0391 0
1 66.3 1 0.0427 0 0.0427 0
1 104 1 0.0375 0 0.0375 0
1 137 1 0.0418 0 0.0418 0
1 68.6 1 0.0391 0 0.0391 0
1 74 1 0.0369 0 0.0369 0
1 85.9 1 0.0394 0 0.0394 0
1 73.8 1 0.0411 0 0.0411 0
1 302 1 0.0417 0 0.0417 0
1 165 1 0.0208 1 0.0273 1
1 166 1 0.0665 1 0.0835 1
1 159 1 0.0316 1 0.0375 1
1 131 1 0.0222 1 0.0256 1
1 173 1 0.0295 1 0.0354 1
1 170 1 0.0651 1 0.0753 1
1 170 1 0.0412 0 0.0412 0
1 217 1 0.0396 0 0.0396 0
1 201 1 0.0414 0 0.0414 0
1 119 1 0.0437 0 0.0203 1
1 147 1 0.0385 0 0.0385 0
1 80.7 1 0.039 0 0.039 0
1 122 1 0.038 0 0.038 0
1 31.4 1 0.38 0 0.38 0

0.34 0 0.34 0



Benzo(k)fluor D_Benzo(k)fluBoron D_Boron Cadmium D_Cadmium Chromium
0.38 0 28 0 0.56 0 2
0.36 0 14.1 1 0.11 1 2.9
0.39 0 29 0 0.59 0 1.4
0.39 0 29 0 0.59 0 4.1
0.39 0 29 0 0.59 0 3.2
0.35 0 9.8 1 0.1 0 2.3
0.38 0 29 0 0.58 0 6
0.36 0 5.8 1 0.14 1 3.9
0.38 0 4.9 1 0.092 1 3.9
0.35 0 7.5 1 0.096 0 1.6
0.38 0 5.2 1 0.091 0 4
0.36 0 6 1 0.089 0 4.5
0.36 0 6.6 1 0.083 0 3.3
0.4 0 8.6 1 0.14 1 3.8
0.4 0 4.7 1 0.13 1 8.1

0.39 0 2.5 1 0.57 0 1.5
0.0425 0 6.12 0 0.6 0 6
0.0376 0 5.35 0 0.05 0 8.4
0.0396 0 5.86 0 0.612 0 9.8
0.0391 0 5.29 0 0.535 0 12.1
0.0427 0 5.97 0 0.586 0 7.98
0.0375 0 4.87 0 0.529 0 6.86
0.0418 0 6.16 0 0.597 0 4.93
0.0391 0 5.87 0 0.304 1 7.65
0.0369 0 5.31 0 0.616 0 8.9
0.0394 0 5.62 0 0.427 1 3.91
0.0411 0 5.86 0 0.401 1 4.02
0.0417 0 6.03 0 0.341 1 7.08
0.0405 0 5.89 0 0.449 1 2.67
0.0336 1 6.23 0 0.267 1 9.65
0.0155 1 5.95 0 0.604 1 7.25
0.0419 0 5.55 0 0.521 1 7.52
0.0167 1 5.52 0 0.527 1 6.92
0.0362 1 5.27 0 0.45 1 7.71
0.0412 0 6.1 0 0.552 0 9.62
0.0396 0 5.83 0 0.527 0 9.34
0.0414 0 6.16 0 0.61 0 9.26
0.0437 0 6.23 0 0.583 0 9.52
0.0385 0 5.65 0 0.616 0 9.11
0.039 0 5.71 0 0.623 0 9.24
0.038 0 5.7 0 0.565 0 9.1
0.04 1 0.571 0 4.86
0.34 0 0.57 0 6

0.075 1 19
0.021 1



D_Chromium Chrysene D_Chrysene Cobalt D_Cobalt Copper D_Copper
1 0.38 0 1.5 1 2.5 1
1 0.36 0 2 1 6 1
1 0.39 0 1.4 1 2.9 1
1 0.39 0 3.5 1 3.8 1
1 0.39 0 1.9 1 2.5 1
1 0.35 0 1.5 1 5.7 1
1 0.38 0 2.5 1 5.6 1
1 0.36 0 5 1 26.3 1
1 0.38 0 8.5 1 4.7 1
1 0.35 0 1.8 1 25.2 1
1 0.38 0 7.4 1 10.8 1
1 0.36 0 3.9 1 37.5 1
1 0.36 0 3.9 1 18.5 1
1 0.4 0 5.6 1 15.1 1
1 0.4 0 9.8 1 27.5 1
1 0.4 0 1.1 1 1.9 1
1 0.39 0 4.2 1 71.2 1
0 0.4 0 5.35 1 5.85 1
0 0.0425 0 6.8 1 6.69 1
0 0.0376 0 8.32 1 7.8 1
0 0.0396 0 4.91 1 5.98 1
0 0.0391 0 4.29 1 6.11 1
1 0.0427 0 2.45 1 6.87 1
1 0.0375 0 4.78 1 5.83 1
1 0.0418 0 6.3 1 6.01 1
1 0.0391 0 1.99 1 4.54 1
1 0.0369 0 2.43 1 4.95 1
1 0.0394 0 2.69 1 4.4 1
1 0.0411 0 1.41 1 4.93 1
1 0.0417 0 5.9 1 9.47 1
1 0.0192 1 4.47 1 10.2 1
1 0.0801 1 4.74 1 7.58 1
1 0.03 1 4.67 1 7.58 1
1 0.0246 1 5.28 1 8.08 1
1 0.0313 1 12.5 1 9.01 1
1 0.0789 1 6.2 1 9.08 1
1 0.0412 0 6.74 1 9.09 1
1 0.0396 0 5.93 1 10.5 1
1 0.0414 0 6.02 1 10.2 1
1 0.0354 1 6.19 1 6.39 1
1 0.0385 0 7.83 1 7.11 1
1 0.039 0 2.25 1 4.61 1
1 0.038 0 3.9 1 6.3 1
1 0.051 1 0.94 1 1.4 1

0.34 0



Cyanide (TotaD_Cyanide (T Fluoranthene D_Fluoranthe Fluoride D_Fluoride Lead
0.5 0 0.38 0 1.37 1 7.9
0.5 0 0.079 1 1.65 1 7.5
0.6 0 0.39 0 1.78 1 2.2
0.5 0 0.39 0 2.12 1 8.5

0.308 0 0.39 0 1.85 1 7.1
0.143 1 0.35 0 0.92 1 7.9
0.262 0 0.38 0 0.927 1 6.9
0.208 1 0.36 0 1.43 1 10.9
0.321 0 0.38 0 1.52 1 11.6
0.281 0 0.35 0 2.03 1 5.3
0.182 1 0.38 0 1.91 1 13.3
0.293 0 0.36 0 1.63 1 9.5
0.267 0 0.36 0 1.97 1 9.2
0.274 0 0.4 0 1.93 1 12.1
0.271 0 0.4 0 3.6 1 23.5

0.0885 1 0.4 0 3.36 1 7.2
0.208 1 0.39 0 1.36 1 2.1
0.187 1 0.4 0 1.47 1 10.3
0.309 0 0.0425 0 1.19 1 13.9
0.292 0 0.0376 0 1.14 0 14.1
0.286 0 0.0396 0 1.5 1 16
0.275 0 0.0391 0 0.889 1 11.9
0.31 0 0.0427 0 1 0 10.4

0.0993 1 0.0375 0 1.09 1 12.8
0.23 1 0.0418 0 0.847 1 13.4

0.214 1 0.0391 0 1.3 1 13.5
0.114 1 0.0369 0 2.2 1 8.59
0.163 1 0.0394 0 11
0.286 0 0.0135 1 11
0.57 0 0.0417 0 7.7
0.52 0 0.0345 1 18.9

0.177 1 15.8
0.0596 1 12.9
0.0516 1 15.7
0.078 1 12
0.192 1 19.8

0.0412 0 15.7
0.0396 0 17.4
0.0414 0 16.3
0.0522 1 17.7
0.0385 0 14.5
0.039 0 15.6
0.038 0 13.3
0.11 1 11.8
0.34 0 2.8



D_Lead Manganese D_ManganeseMercury D_Mercury Methylene Ch D_Methylene 
1 180 1 0.11 0 0.0079 1
1 146 1 0.026 0 0.005 0
1 290 1 0.12 0 0.0059 0
1 400 1 0.12 0 0.0059 0
1 320 1 0.12 0 0.0075 1
1 170 1 0.023 0 0.001 0
1 220 1 0.12 0 0.0085 1
1 395 1 0.022 0 0.003 0
1 863 1 0.024 0 0.002 0
1 150 1 0.024 0 0.002 0
1 383 1 0.027 0 0.006 1
1 219 1 0.022 0 0.007 1
1 228 1 0.027 0 0.01 1
1 644 1 0.028 0 0.006 0
1 961 1 0.08 1 0.006 0
1 280 1 0.11 0 0.006 0
1 150 1 0.04 1 0.0059 0
1 269 1 0.0118 1 0.005 0
1 463 1 0.016 1 0.0064 0
1 510 1 0.0135 1 0.00566 0
1 537 1 0.0208 1 0.00597 0
1 319 1 0.0122 1 0.00591 0
1 392 1 0.0123 0 0.00641 0
1 250 1 0.0221 1 0.00563 0
1 371 1 0.00819 0 0.00629 0
1 467 1 0.0137 0 0.00587 0
1 238 1 0.015 0 0.00555 0
1 348 1 0.013 0 0.00591 0
1 409 1 0.0213 0 0.00618 0
1 263 1 0.0252 0 0.00628 0
1 525 1 0.0282 0 0.00609 0
1 430 1 0.0177 0 0.00281 1
1 627 1 0.0235 0 0.00617 0
1 675 1 0.0256 1 0.00631 0
1 340 1 0.033 1 0.00573 0
1 748 1 0.021 1 0.00551 0
1 532 1 0.025 1 0.00619 0
1 550 1 0.0226 1 0.00595 0
1 732 1 0.038 1 0.00621 0
1 652 1 0.0216 1 0.00656 0
1 445 1 0.0211 1 0.00578 0
1 639 1 0.0142 1 0.00586 0
1 265 1 0.0319 1 0.00571 0
1 468 1 0.0344 0 0.0078 0
1 192 1 0.0076 0



Nickel D_Nickel Nitrate D_Nitrate PhenanthreneD_PhenanthrePyrene
3.8 1 2.01 0 0.38 0 0.38
2.8 1 3.45 0 0.36 0 0.096
2.4 0 1.65 0 0.39 0 0.39
4.3 1 1.85 0 0.39 0 0.39
3.9 1 1.5 0 0.39 0 0.39
2.2 1 1.1 0 0.35 0 0.35
6.7 1 3.51 1 0.38 0 0.38
471 1 1.6 1 0.36 0 0.36
5.3 1 1.11 0 0.38 0 0.38
2.4 1 1.78 1 0.35 0 0.35

4 1 1.99 1 0.38 0 0.38
4.5 1 1.22 0 0.36 0 0.36
4.3 1 2.24 1 0.36 0 0.36
4.6 1 3.75 1 0.4 0 0.4
9.4 1 1.23 0 0.4 0 0.4
2.3 0 1.23 0 0.4 0 0.4
2.4 0 1.13 0 0.39 0 0.39
8.4 1 1.69 1 0.4 0 0.4

4.75 1 2.18 1 0.0425 0 0.0425
6.3 1 1.51 1 0.0376 0 0.0376

7.72 1 3.84 1 0.0396 0 0.0396
5.31 1 3.08 1 0.0391 0 0.0391
4.18 1 1 0 0.0427 0 0.0427
3.07 1 1.12 0 0.0375 0 0.0375
5.38 1 1.46 1 0.0418 0 0.0418
6.05 1 1.3 1 0.0391 0 0.0391
3.65 1 0.1 1 0.0369 0 0.0369
3.03 1 0.0394 0 0.0394
2.74 1 0.0411 0 0.0411
3.12 1 0.0417 0 0.0417
7.43 1 0.0209 1 0.0337
5.9 1 0.14 1 0.189
6.8 1 0.0239 1 0.0553

6.58 1 0.0317 1 0.0473
8.53 1 0.0544 1 0.0695
9.06 1 0.134 1 0.166
8.24 1 0.0412 0 0.0412
7.78 1 0.0396 0 0.0396
9.08 1 0.0414 0 0.0414
7.49 1 0.018 1 0.0663
6.65 1 0.0385 0 0.0385
7.25 1 0.039 0 0.039
4.68 1 0.038 0 0.038
5.2 1 0.08 1 0.1
9.4 1 0.34 0 0.34



D_Pyrene Selenium D_Selenium Silver D_Silver TetrachloroethD_Tetrachloro
0 0.22 0 2.2 0 0.0057 0
1 0.25 0 2.4 0 0.005 0
0 0.24 0 2.4 0 0.0059 0
0 0.4 0 2.4 0 0.0059 0
0 0.39 0 55.6 1 0.006 0
0 0.3 0 27 1 0.002 1
0 0.39 0 15.9 1 0.0062 0
0 0.28 0 3.5 1 0.005 0
0 0.27 1 26.3 1 0.002 1
0 0.29 0 10.7 1 0.005 0
0 0.27 0 10.1 1 0.006 0
0 0.27 0 15.6 1 0.005 0
0 0.25 0 6 1 0.005 0
0 0.59 1 40.2 1 0.006 0
0 1.2 1 2.3 0 0.006 0
0 0.55 0 3.6 1 0.0072 1
0 1.22 0 49.8 1 0.0059 0
0 1.08 0 0.612 0 0.006 0
0 1.15 0 0.535 0 0.00128 0
0 1.17 0 0.586 0 0.00113 0
0 1.17 0 0.529 0 0.00119 0
0 1.08 0 0.597 0 0.00052 1
0 1.22 0 0.487 0 0.00128 0
0 1.13 0 0.616 0 0.00113 0
0 1.1 0 0.587 0 0.00126 0
0 1.17 0 0.531 0 0.00161 1
0 1.12 0 0.562 0 0.00111 0
0 1.22 0 0.586 0 0.00118 0
0 1.11 0 2.33 1 0.00124 0
0 1.31 0 5.06 1 0.00126 0
1 1.14 0 1.17 1 0.00122 0
1 1.11 0 4.26 1 0.00134 0
1 1.1 0 1.93 1 0.000543 1
1 1.08 0 0.552 0 0.000657 1
1 1.24 0 0.527 0 0.00115 0
1 1.15 0 0.733 1 0.0011 0
0 1.22 0 0.556 1 0.00124 0
0 1.26 0 1.71 1 0.00119 0
0 1.1 0 1.63 1 0.0109 1
1 1.17 0 0.565 0 0.00598 1
0 1.09 0 0.571 0 0.00275 1
0 1.2 1 0.57 0 0.00483 1
0 2.3 1 1.5 1 0.00114 0
1 0.4 1 0.0057 0
0 0.0052 0



Thallium D_Thallium TrinitrotolueneD_TrinitrotoluUranium D_Uranium Vanadium
0.28 0 0.25 0 28.2 0 6.3
0.25 0 0.972 1 1.78 1 9.4
0.29 0 5 1 30 0 3.1
0.29 0 0.25 0 29.2 0 6.8
0.88 1 0.25 0 29.2 0 4.4
0.3 0 0.091 1 1.79 1 6.7

0.33 1 0.25 0 29.6 0 9.5
0.28 0 9.11 1 1.98 1 9.9
0.25 0 0.086 0 2.66 1 15.1
0.29 0 0.085 0 1.55 1 5.4
0.27 0 0.087 0 2.72 1 17.2
0.27 0 0.087 0 2.04 1 14.7
0.25 0 0.087 0 2.41 1 13
0.36 0 0.087 0 2.95 1 14.2
0.85 0 0.25 0 2.5 1 40.1
0.33 1 0.088 0 1.26 1 3.1
0.87 0 0.25 0 1.44 1 17.3

0.126 0 0.25 0 2.09 1 25.9
0.162 0 0.5 0 28.2
0.185 0 0.5 0 34.6
0.146 0 0.5 0 22.2
0.117 0 0.5 0 20.6

0.0748 0 0.5 0 14.3
0.204 0 0.5 0 22.6
0.148 0 0.5 0 27.3
0.221 0 0.5 0 11.3
0.153 0 0.5 0 15.2
0.146 0 0.5 0 19.4
0.17 0 0.5 0 7.78

0.238 0 0.5 0 28.1
0.158 0 0.5 0 21.7
0.293 0 0.5 0 20.2
0.296 0 0.5 0 20.2
0.212 0 0.5 0 22.4
0.222 0 0.5 0 30.4
0.208 0 0.5 0 26.9
0.235 0 0.5 0 26.7
0.208 0 0.5 0 24.8
0.177 0 0.5 0 23.9
0.171 0 0.5 0 27.7
0.16 0 0.5 0 26.5

0.436 1 0.5 0 13
0.18 1 0.5 0 13.4
0.21 0 0.0092 1 3.2

0.052 0



D_Vanadium Zinc D_Zinc
1 120 1
1 19.7 1
1 35 1
1 15 1
1 13 1
1 26.7 1
1 22 1
1 25 1
1 16.1 1
1 10.7 1
1 12.4 1
1 18.7 1
1 10.7 1
1 14.3 1
1 32.4 1
1 39 1
1 23 1
1 19.7 1
1 22.7 1
1 24.6 1
1 28.6 1
1 23.5 1
1 24.7 1
1 29.6 1
1 22.6 1
1 23.9 1
1 25.8 1
1 28.6 1
1 33.7 1
1 28.5 1
1 36.8 1
1 32.4 1
1 34.9 1
1 31.4 1
1 27.4 1
1 30.9 1
1 27.6 1
1 28 1
1 38.4 1
1 51 1
1 24.4 1
1 26 1
1 24.9 1
1 36.1 1

14.6 1



Aluminum D_Aluminum Amino-2,6-dinD_Amino-2,6-Amino-4,6-dinD_Amino-4,6-Arsenic
6200 1 0.25 0 0.25 0 2.2
5300 1 0.25 0 0.25 0 2.1
2030 1 0.553 1 0.431 1 1.1
1900 1 0.3 1 0.3 1 2.1
2110 1 0.815 1 1.1 1 2
8200 1 0.25 0 0.25 0 2.6
6600 1 0.25 0 0.25 0 2.2
2460 1 0.217 1 0.268 1 1.7

12000 1 0.25 0 0.25 0 2.9
8000 1 0.25 0 0.25 0 2.7
3150 1 0.576 1 0.879 1 2
3320 1 0.201 1 0.427 1 2.4
1310 1 0.085 0 0.083 0 1.6
4220 1 0.087 0 0.123 1 3.3
4790 1 0.087 0 0.085 0 3.2
2800 1 0.116 1 0.112 1 2.5
2900 1 0.501 1 1.15 1 2.8
8270 1 0.25 0 0.25 0 8.7
2600 1 0.088 0 0.085 0 4.9
3200 1 0.25 0 0.25 0 0.17
603 1 0.085 0 0.082 0 3.5

5850 1 0.25 0 0.25 0 1.93
6010 1 0.5 0 0.5 0 0.339
460 1 0.5 0 0.5 0 2.49

7190 1 0.5 0 0.5 0 2.88
9880 1 0.5 0 0.5 0 0.88
295 1 0.052 0 0.052 0 2.44

7700 1 0.5 0 0.5 0 1.78
5770 1 0.5 0 0.5 0 0.918
3570 1 0.5 0 0.5 0 2.24
5210 1 0.5 0 0.5 0 2.54
7000 1 0.5 0 0.5 0 1.32
5570 1 0.5 0 0.5 0 1.49
5410 1 0.5 0 0.5 0 1.09
7400 1 0.5 0 0.5 0 1.27
3940 1 0.5 0 0.5 0 2.37
9850 1 0.5 0 0.5 0 1.94
7160 1 0.5 0 0.5 0 1.72
8030 1 0.5 0 0.5 0 1.81
7100 1 0.5 0 0.5 0 2.75
8500 1 0.5 0 0.5 0 3.01
9320 1 0.5 0 0.5 0 2.54
8240 1 0.5 0 0.5 0 2.57
8330 1 0.5 0 0.5 0 2.35
8490 1 0.5 0 0.5 0 2.33
7780 1 0.5 0 0.5 0 2.57
6060 1 0.5 0 0.5 0 2.46
6660 1 0.5 0 0.5 0 2.08



5220 1 0.5 0 0.5 0 2
6390 1 0.057 0 0.057 0 1.6
2670 1 0.052 0 0.052 0 2.5
5600 1 1.3 0 1.9 1



D_Arsenic Barium D_Barium Benzo(a)pyre D_Benzo(a)pyBenzo(b)fluor D_Benzo(b)flu
1 110 1 0.4 0 0.4 0
1 61 1 0.38 0 0.38 0
1 204 1 0.36 0 0.36 0
1 57 1 0.39 0 0.39 0
1 210 1 0.36 0 0.36 0
1 190 1 0.39 0 0.39 0
1 71 1 0.39 0 0.39 0
1 355 1 0.35 0 0.35 0
1 590 1 0.38 0 0.38 0
1 600 1 0.38 0 0.38 0
1 444 1 0.36 0 0.36 0
1 188 1 0.38 0 0.38 0
1 240 1 0.35 0 0.35 0
1 167 1 0.38 0 0.38 0
1 192 1 0.36 0 0.36 0
1 207 1 0.36 0 0.36 0
1 214 1 0.4 0 0.4 0
1 271 1 0.4 0 0.4 0
1 36 1 0.4 0 0.4 0
0 7.23 1 0.39 0 0.39 0
1 216 1 0.37 0 0.37 0
1 105 1 0.4 0 0.4 0
1 4.45 1 0.0425 0 0.0425 0
1 146 1 0.0351 0 0.0351 0
1 172 1 0.0376 0 0.0376 0
1 5.1 1 0.0396 0 0.0396 0
1 109 1 0.34 0 0.34 0
1 100 1 0.0391 0 0.0391 0
1 66.3 1 0.0427 0 0.0427 0
1 104 1 0.0375 0 0.0375 0
1 137 1 0.0418 0 0.0418 0
1 68.6 1 0.0391 0 0.0391 0
1 74 1 0.0369 0 0.0369 0
1 85.9 1 0.0394 0 0.0394 0
1 73.8 1 0.0411 0 0.0411 0
1 302 1 0.0417 0 0.0417 0
1 165 1 0.0208 1 0.0273 1
1 166 1 0.0665 1 0.0835 1
1 159 1 0.0316 1 0.0375 1
1 131 1 0.0222 1 0.0256 1
1 173 1 0.0295 1 0.0354 1
1 170 1 0.0651 1 0.0753 1
1 170 1 0.0412 0 0.0412 0
1 217 1 0.0396 0 0.0396 0
1 201 1 0.0414 0 0.0414 0
1 119 1 0.0437 0 0.0203 1
1 147 1 0.0385 0 0.0385 0
1 80.7 1 0.039 0 0.039 0



1 122 1 0.038 0 0.038 0
1 31.4 1 0.38 0 0.38 0
1 170 1 0.34 0 0.34 0

0.39 0 0.39 0



Benzo(k)fluor D_Benzo(k)fluBoron D_Boron Cadmium D_Cadmium Chromium
0.4 0 30 0 0.61 0 3.7

0.38 0 28 0 0.56 0 2
0.36 0 14.1 1 0.11 1 2.9
0.39 0 29 0 0.59 0 1.4
0.36 0 16.8 1 0.095 0 1.6
0.39 0 29 0 0.59 0 4.1
0.39 0 29 0 0.59 0 3.2
0.35 0 9.8 1 0.1 0 2.3
0.38 0 29 0 0.58 0 6
0.38 0 29 0 0.57 0 4.2
0.36 0 5.8 1 0.14 1 3.9
0.38 0 4.9 1 0.092 1 3.9
0.35 0 7.5 1 0.096 0 1.6
0.38 0 5.2 1 0.091 0 4
0.36 0 6 1 0.089 0 4.5
0.36 0 6.6 1 0.083 0 3.3
0.4 0 8.6 1 0.14 1 3.8
0.4 0 4.7 1 0.13 1 8.1

0.39 0 2.5 1 0.57 0 1.5
0.37 0 6.12 0 0.6 0 1.79

0.0425 0 4.89 0 0.534 0 6
0.0351 0 5.35 0 0.05 0 8.4
0.0376 0 5.86 0 0.612 0 0.447
0.0396 0 10.3 0 0.489 0 9.8

0.34 0 5.29 0 0.535 0 12.1
0.0391 0 5.97 0 0.586 0 1
0.0427 0 4.87 0 0.052 0 7.98
0.0375 0 6.16 0 0.529 0 6.86
0.0418 0 5.87 0 0.597 0 4.93
0.0391 0 5.31 0 0.304 1 7.65
0.0369 0 5.62 0 0.616 0 8.9
0.0394 0 5.86 0 0.427 1 3.91
0.0411 0 6.03 0 0.401 1 4.02
0.0417 0 5.89 0 0.341 1 7.08
0.0405 0 6.23 0 0.449 1 2.67
0.0336 1 5.95 0 0.267 1 9.65
0.0155 1 5.55 0 0.604 1 7.25
0.0419 0 5.52 0 0.521 1 7.52
0.0167 1 5.27 0 0.527 1 6.92
0.0362 1 6.1 0 0.45 1 7.71
0.0412 0 5.83 0 0.552 0 9.62
0.0396 0 6.16 0 0.527 0 9.34
0.0414 0 6.23 0 0.61 0 9.26
0.0437 0 5.65 0 0.583 0 9.52
0.0385 0 5.71 0 0.616 0 9.11
0.039 0 5.7 0 0.623 0 9.24
0.038 0 29 0 0.565 0 9.1
0.04 1 0.571 0 4.86



0.34 0 0.57 0 6
0.39 0 0.075 1 19

0.021 1 3.5
0.59 0



D_Chromium Chrysene D_Chrysene Cobalt D_Cobalt Copper D_Copper
1 0.4 0 1.8 1 6.3 1
1 0.38 0 1.5 1 2.5 1
1 0.36 0 2 1 6 1
1 0.39 0 1.4 1 2.9 1
1 0.36 0 1.2 1 4.6 1
1 0.39 0 3.5 1 3.8 1
1 0.39 0 1.9 1 2.5 1
1 0.35 0 1.5 1 5.7 1
1 0.38 0 2.5 1 5.6 1
1 0.38 0 2 1 4.4 1
1 0.36 0 5 1 26.3 1
1 0.38 0 8.5 1 4.7 1
1 0.35 0 1.8 1 25.2 1
1 0.38 0 7.4 1 10.8 1
1 0.36 0 3.9 1 37.5 1
1 0.36 0 3.9 1 18.5 1
1 0.4 0 5.6 1 15.1 1
1 0.4 0 9.8 1 27.5 1
1 0.4 0 1.1 1 1.9 1
1 0.39 0 1.07 0 0.534 0
1 0.37 0 4.2 1 71.2 1
0 0.4 0 5.35 1 5.85 1
0 0.0425 0 0.421 1 0.83 1
0 0.0351 0 6.8 1 6.69 1
0 0.0376 0 8.32 1 7.8 1
0 0.0396 0 0.17 1 0.43 0
0 0.34 0 4.91 1 5.98 1
0 0.0391 0 4.29 1 6.11 1
1 0.0427 0 2.45 1 6.87 1
1 0.0375 0 4.78 1 5.83 1
1 0.0418 0 6.3 1 6.01 1
1 0.0391 0 1.99 1 4.54 1
1 0.0369 0 2.43 1 4.95 1
1 0.0394 0 2.69 1 4.4 1
1 0.0411 0 1.41 1 4.93 1
1 0.0417 0 5.9 1 9.47 1
1 0.0192 1 4.47 1 10.2 1
1 0.0801 1 4.74 1 7.58 1
1 0.03 1 4.67 1 7.58 1
1 0.0246 1 5.28 1 8.08 1
1 0.0313 1 12.5 1 9.01 1
1 0.0789 1 6.2 1 9.08 1
1 0.0412 0 6.74 1 9.09 1
1 0.0396 0 5.93 1 10.5 1
1 0.0414 0 6.02 1 10.2 1
1 0.0354 1 6.19 1 6.39 1
1 0.0385 0 7.83 1 7.11 1
1 0.039 0 2.25 1 4.61 1



1 0.038 0 3.9 1 6.3 1
1 0.051 1 0.94 1 1.4 1
1 0.34 0 2 1 4.4 1

0.39 0



Cyanide (TotaD_Cyanide (T Fluoranthene D_Fluoranthe Fluoride D_Fluoride HMX
0.5 0 0.4 0 1.37 1 2.2
0.5 0 0.38 0 1.05 0 2.2
0.6 0 0.079 1 1.65 1 0.253
1.1 0 0.39 0 1.78 1 2.2
0.5 0 0.36 0 0.94 1 0.799

0.308 0 0.39 0 2.12 1 2.2
0.231 0 0.39 0 1.85 1 2.2
0.143 1 0.35 0 0.92 1 2.11
0.262 0 0.38 0 0.927 1 2.2
0.52 0 0.38 0 1.43 1 2.2

0.208 1 0.36 0 1.52 1 1.23
0.321 0 0.38 0 2.03 1 0.165
0.281 0 0.35 0 1.91 1 0.163
0.182 1 0.38 0 1.63 1 0.166
0.293 0 0.36 0 1.97 1 0.166
0.267 0 0.36 0 1.93 1 0.166
0.274 0 0.4 0 3.6 1 0.655
0.271 0 0.4 0 3.36 1 2.2

0.0885 1 0.4 0 1.36 1 0.169
0.208 1 0.39 0 1.47 1 2.2
0.187 1 0.37 0 1.19 1 0.162
0.309 0 0.4 0 1.14 0 2.2
0.292 0 0.0425 0 1.5 1 0.5
0.286 0 0.0351 0 0.889 1 0.5
0.275 0 0.0376 0 1 0 0.5
0.31 0 0.0396 0 1.09 1 0.5

0.0993 1 0.34 0 0.847 1 0.1
0.23 1 0.0391 0 1.3 1 0.5

0.214 1 0.0427 0 2.2 1 0.5
0.114 1 0.0375 0 0.5
0.163 1 0.0418 0 0.5
0.286 0 0.0391 0 0.5
0.57 0 0.0369 0 0.5
0.52 0 0.0394 0 0.5

0.0135 1 0.5
0.0417 0 0.5
0.0345 1 0.5
0.177 1 0.5

0.0596 1 0.5
0.0516 1 0.5
0.078 1 0.5
0.192 1 0.5

0.0412 0 0.5
0.0396 0 0.5
0.0414 0 0.5
0.0522 1 0.5
0.0385 0 0.5
0.039 0 0.5



0.038 0 0.5
0.11 1 0.11
0.34 0 0.1
0.39 0 11



D_HMX Lead D_Lead Manganese D_ManganeseMercury D_Mercury
0 10 1 170 1 0.12 0
0 7.9 1 180 1 0.11 0
1 7.5 1 146 1 0.026 0
0 2.2 1 290 1 0.12 0
1 4.8 1 127 1 0.025 0
0 8.5 1 400 1 0.12 0
0 7.1 1 320 1 0.12 0
1 7.9 1 170 1 0.023 0
0 6.9 1 220 1 0.12 0
0 7 1 210 1 0.11 0
1 10.9 1 395 1 0.022 0
0 11.6 1 863 1 0.024 0
0 5.3 1 150 1 0.024 0
0 13.3 1 383 1 0.027 0
0 9.5 1 219 1 0.022 0
0 9.2 1 228 1 0.027 0
1 12.1 1 644 1 0.028 0
0 23.5 1 961 1 0.08 1
0 7.2 1 280 1 0.11 0
0 2.1 1 150 1 0.051 0
0 0.857 1 53.8 1 0.04 1
0 10.3 1 269 1 0.0118 1
0 13.9 1 463 1 0.0121 0
0 1.81 1 250 1 0.016 1
0 14.1 1 510 1 0.0135 1
0 16 1 537 1 0.0345 0
0 2 1 93.5 1 0.0208 1
0 11.9 1 319 1 0.0122 1
0 10.4 1 392 1 0.0123 0
0 12.8 1 250 1 0.0221 1
0 13.4 1 371 1 0.00819 0
0 13.5 1 467 1 0.0137 0
0 8.59 1 238 1 0.015 0
0 11 1 348 1 0.013 0
0 11 1 409 1 0.0213 0
0 7.7 1 263 1 0.0252 0
0 18.9 1 525 1 0.0282 0
0 15.8 1 430 1 0.0177 0
0 12.9 1 627 1 0.0235 0
0 15.7 1 675 1 0.0256 1
0 12 1 340 1 0.033 1
0 19.8 1 748 1 0.021 1
0 15.7 1 532 1 0.025 1
0 17.4 1 550 1 0.0226 1
0 16.3 1 732 1 0.038 1
0 17.7 1 652 1 0.0216 1
0 14.5 1 445 1 0.0211 1
0 15.6 1 639 1 0.0142 1



0 13.3 1 265 1 0.0319 1
0 11.8 1 468 1 0.0344 0
0 2.8 1 192 1 0.12 0
0 3.8 1 290 1



Methylene Ch D_Methylene Nickel D_Nickel Nitrate D_Nitrate Phenanthrene
0.0061 0 4.2 1 2.01 0 0.4
0.0079 1 3.8 1 1.05 0 0.38
0.005 0 2.8 1 3.45 0 0.36

0.0059 0 2.4 0 1.65 0 0.39
0.006 0 1.7 1 0.064 1 0.36

0.0059 0 4.3 1 1.85 0 0.39
0.0075 1 3.9 1 1.5 0 0.39
0.001 0 2.2 1 1.1 0 0.35

0.0057 0 6.7 1 3.51 1 0.38
0.0085 1 4.4 1 1.6 1 0.38
0.003 0 471 1 1.11 0 0.36
0.002 0 5.3 1 1.78 1 0.38
0.002 0 2.4 1 1.99 1 0.35
0.006 1 4 1 1.22 0 0.38
0.007 1 4.5 1 2.24 1 0.36
0.01 1 4.3 1 3.75 1 0.36

0.006 0 4.6 1 1.23 0 0.4
0.006 0 9.4 1 1.23 0 0.4
0.006 0 2.3 0 1.13 0 0.4

0.0059 0 2.4 0 1.69 1 0.39
0.018 0 1.6 0 2.18 1 0.37
0.005 0 8.4 1 1.51 1 0.4

0.0064 0 4.75 1 3.84 1 0.0425
0.00527 0 0.427 1 3.08 1 0.0351
0.00566 0 6.3 1 1 0 0.0376
0.00597 0 7.72 1 1.12 0 0.0396

0.004 0 0.31 1 1.46 1 0.34
0.00591 0 5.31 1 1.3 1 0.0391
0.00641 0 4.18 1 0.1 1 0.0427
0.00563 0 3.07 1 0.0375
0.00629 0 5.38 1 0.0418
0.00587 0 6.05 1 0.0391
0.00555 0 3.65 1 0.0369
0.00591 0 3.03 1 0.0394
0.00618 0 2.74 1 0.0411
0.00628 0 3.12 1 0.0417
0.00609 0 7.43 1 0.0209
0.00281 1 5.9 1 0.14
0.00617 0 6.8 1 0.0239
0.00631 0 6.58 1 0.0317
0.00573 0 8.53 1 0.0544
0.00551 0 9.06 1 0.134
0.00619 0 8.24 1 0.0412
0.00595 0 7.78 1 0.0396
0.00621 0 9.08 1 0.0414
0.00656 0 7.49 1 0.018
0.00578 0 6.65 1 0.0385
0.00586 0 7.25 1 0.039



0.00571 0 4.68 1 0.038
0.0078 0 5.2 1 0.08
0.0076 0 9.4 1 0.34
0.006 0 3.6 1 0.39



D_PhenanthrePyrene D_Pyrene RDX D_RDX Selenium D_Selenium
0 0.4 0 1 0 0.41 0
0 0.38 0 1 0 0.22 0
0 0.096 1 0.163 0 0.25 0
0 0.39 0 1.5 1 0.24 0
0 0.36 0 0.652 1 0.28 0
0 0.39 0 1 0 0.4 0
0 0.39 0 1 0 0.39 0
0 0.35 0 0.164 0 0.3 0
0 0.38 0 1 0 0.39 0
0 0.38 0 1 0 0.39 0
0 0.36 0 1.04 1 0.28 0
0 0.38 0 0.165 0 0.27 1
0 0.35 0 0.163 0 0.29 0
0 0.38 0 0.166 0 0.27 0
0 0.36 0 0.166 0 0.27 0
0 0.36 0 0.166 0 0.25 0
0 0.4 0 0.508 1 0.59 1
0 0.4 0 1 0 1.2 1
0 0.4 0 0.168 0 0.212 0
0 0.39 0 1 0 0.55 0
0 0.37 0 0.24 1 1.22 0
0 0.4 0 1 0 0.945 0
0 0.0425 0 0.5 0 1.08 0
0 0.0351 0 0.5 0 1.15 0
0 0.0376 0 0.5 0 0.98 1
0 0.0396 0 0.5 0 1.17 0
0 0.34 0 0.1 0 1.17 0
0 0.0391 0 0.5 0 1.08 0
0 0.0427 0 0.5 0 1.22 0
0 0.0375 0 0.5 0 1.13 0
0 0.0418 0 0.5 0 1.1 0
0 0.0391 0 0.5 0 1.17 0
0 0.0369 0 0.5 0 1.12 0
0 0.0394 0 0.5 0 1.22 0
0 0.0411 0 0.5 0 1.11 0
0 0.0417 0 0.5 0 1.31 0
1 0.0337 1 0.5 0 1.14 0
1 0.189 1 0.5 0 1.11 0
1 0.0553 1 0.5 0 1.1 0
1 0.0473 1 0.5 0 1.08 0
1 0.0695 1 0.5 0 1.24 0
1 0.166 1 0.5 0 1.15 0
0 0.0412 0 0.5 0 1.22 0
0 0.0396 0 0.5 0 1.26 0
0 0.0414 0 0.122 1 1.1 0
1 0.0663 1 0.5 0 1.17 0
0 0.0385 0 0.5 0 1.09 0
0 0.039 0 0.5 0 1.2 1



0 0.038 0 0.5 0 2.3 1
1 0.1 1 0.11 0 0.24 0
0 0.34 0 0.1 0
0 0.39 0 5.2 1



Silver D_Silver TetrachloroethD_TetrachloroThallium D_Thallium Trinitrotoluene
2.4 0 0.0061 0 0.3 0 0.25
2.2 0 0.0057 0 0.28 0 0.25
2.4 0 0.005 0 0.25 0 0.972
2.4 0 0.0059 0 0.29 0 5
2.4 0 0.006 0 0.285 0 2.54

55.6 1 0.0059 0 0.29 0 0.25
27 1 0.006 0 0.88 1 0.25
26 1 0.002 1 0.3 0 0.091

15.9 1 0.0057 0 0.33 1 0.25
3.5 1 0.0062 0 0.29 0 0.25

26.3 1 0.005 0 0.28 0 9.11
10.7 1 0.002 1 0.25 0 0.086
10.1 1 0.005 0 0.29 0 0.085
15.6 1 0.006 0 0.27 0 0.087

6 1 0.005 0 0.27 0 0.087
40.2 1 0.005 0 0.25 0 0.087
2.3 0 0.006 0 0.36 0 0.087
3.6 1 0.006 0 0.85 0 0.25

0.534 0 0.0072 1 0.33 1 0.088
49.8 1 0.0059 0 0.17 0 0.25

0.612 0 0.0056 0 0.87 0 0.084
0.489 0 0.006 0 0.126 0 0.25
0.535 0 0.00128 0 0.189 0 0.5
0.586 0 0.00105 0 0.162 0 0.5
0.21 0 0.00113 0 0.185 0 0.5

0.529 0 0.00119 0 0.21 0 0.5
0.597 0 0.0052 0 0.146 0 0.052
0.487 0 0.00052 1 0.117 0 0.5
0.616 0 0.00128 0 0.0748 0 0.5
0.587 0 0.00113 0 0.204 0 0.5
0.531 0 0.00126 0 0.148 0 0.5
0.562 0 0.00161 1 0.221 0 0.5
0.586 0 0.00111 0 0.153 0 0.5
2.33 1 0.00118 0 0.146 0 0.5
5.06 1 0.00124 0 0.17 0 0.5
1.17 1 0.00126 0 0.238 0 0.5
4.26 1 0.00122 0 0.158 0 0.5
1.93 1 0.00134 0 0.293 0 0.5

0.552 0 0.000543 1 0.296 0 0.5
0.527 0 0.000657 1 0.212 0 0.5
0.733 1 0.00115 0 0.222 0 0.5
0.556 1 0.0011 0 0.208 0 0.5
1.71 1 0.00124 0 0.235 0 0.5
1.63 1 0.00119 0 0.208 0 0.5

0.565 0 0.0109 1 0.177 0 0.5
0.571 0 0.00598 1 0.171 0 0.5
0.57 0 0.00275 1 0.16 0 0.5
1.5 1 0.00483 1 0.436 1 0.5



0.4 1 0.00114 0 0.18 1 0.5
2.4 0 0.0057 0 0.21 0 0.0092

0.0052 0 0.29 0 0.052
0.006 0 54



D_TrinitrotoluUranium D_Uranium Vanadium D_Vanadium Zinc D_Zinc
0 30.2 0 7.9 1 22 1
0 28.2 0 6.3 1 120 1
1 1.78 1 9.4 1 19.7 1
1 30 0 3.1 1 35 1
1 1.5 1 6 1 42.4 1
0 29.2 0 6.8 1 15 1
0 29.2 0 4.4 1 13 1
1 1.79 1 6.7 1 26.7 1
0 29.6 0 9.5 1 22 1
0 29.3 0 7 1 20 1
1 1.98 1 9.9 1 25 1
0 2.66 1 15.1 1 16.1 1
0 1.55 1 5.4 1 10.7 1
0 2.72 1 17.2 1 12.4 1
0 2.04 1 14.7 1 18.7 1
0 2.41 1 13 1 10.7 1
0 2.95 1 14.2 1 14.3 1
0 2.5 1 40.1 1 32.4 1
0 1.26 1 3.1 1 39 1
0 1.44 1 1.07 0 23 1
0 1.21 1 17.3 1 5.14 1
0 2.09 1 25.9 1 19.7 1
0 29.8 0 1.77 1 22.7 1
0 28.2 1 23.7 1
0 34.6 1 24.6 1
0 1.4 1 28.6 1
0 22.2 1 9 1
0 20.6 1 23.5 1
0 14.3 1 24.7 1
0 22.6 1 29.6 1
0 27.3 1 22.6 1
0 11.3 1 23.9 1
0 15.2 1 25.8 1
0 19.4 1 28.6 1
0 7.78 1 33.7 1
0 28.1 1 28.5 1
0 21.7 1 36.8 1
0 20.2 1 32.4 1
0 20.2 1 34.9 1
0 22.4 1 31.4 1
0 30.4 1 27.4 1
0 26.9 1 30.9 1
0 26.7 1 27.6 1
0 24.8 1 28 1
0 23.9 1 38.4 1
0 27.7 1 51 1
0 26.5 1 24.4 1
0 13 1 26 1



0 13.4 1 24.9 1
1 3.2 1 36.1 1
0 7.9 1 14.6 1
1 30 1



Aluminum D_Aluminum Barium D_Barium Chromium D_Chromium Copper
6850 1 95.3 1 7.7 1 71.5
5740 1 73.4 1 7 1 24
5790 1 116 1 29.9 1 2180
3950 1 91.8 1 6.99 1 15.2
6590 1 194 1 8.67 1 19.1
4720 1 86.5 1 9.08 1 7.28
5180 1 100 1 7.1 1 43.1
4470 1 150 1 5.8 1 9



D_Copper Lead D_Lead Nickel D_Nickel Selenium D_Selenium
1 64.5 1 5.5 1 0.71 1
1 21.8 1 5.3 1 0.23 1
1 153 1 6.59 1 1.14 0
1 16.1 1 4.18 1 1.09 0
1 63.4 1 5.2 1 1.1 0
1 22.1 1 4.23 1 0.845 1
1 29.7 1 5.9 1 0.44 1
1 26.5 1 7.6 1 0.45 1



Silver D_Silver Zinc D_Zinc
2.2 1 190 1

0.87 1 57.7 1
4.12 1 1070 1

0.558 0 43.3 1
0.547 0 134 1
0.591 0 57 1

0.2 1 69.1 1
0.096 1 50.6 1



Aluminum D_Aluminum Barium D_Barium Chromium D_Chromium Copper
6850 1 95.3 1 7.7 1 71.5
5740 1 73.4 1 7 1 24
5790 1 116 1 29.9 1 2180
3950 1 91.8 1 6.99 1 15.2
6590 1 194 1 8.67 1 19.1
4720 1 86.5 1 9.08 1 7.28
5180 1 100 1 7.1 1 43.1
4470 1 150 1 5.8 1 9



D_Copper Lead D_Lead Nickel D_Nickel Selenium D_Selenium
1 64.5 1 5.5 1 0.71 1
1 21.8 1 5.3 1 0.23 1
1 153 1 6.59 1 1.14 0
1 16.1 1 4.18 1 1.09 0
1 63.4 1 5.2 1 1.1 0
1 22.1 1 4.23 1 0.845 1
1 29.7 1 5.9 1 0.44 1
1 26.5 1 7.6 1 0.45 1



Silver D_Silver Zinc D_Zinc
2.2 1 190 1

0.87 1 57.7 1
4.12 1 1070 1

0.558 0 43.3 1
0.547 0 134 1
0.591 0 57 1

0.2 1 69.1 1
0.096 1 50.6 1



Aluminum D_Aluminum Barium D_Barium Cadmium D_Cadmium Chromium
6850 1 95.3 1 0.65 0 7.7
5740 1 73.4 1 0.58 0 7
3560 1 32.8 1 0.07 1 3.2
5790 1 116 1 2.63 1 29.9
4700 1 39.5 1 0.524 0 4.54
3950 1 91.8 1 0.558 0 6.99
5220 1 41.1 1 0.533 0 4.29
8140 1 127 1 0.033 1 5
6590 1 194 1 0.547 0 8.67
6660 1 86.2 1 0.56 0 6.24
4720 1 86.5 1 0.591 0 9.08
1780 1 20.6 1 0.536 0 2.04
5180 1 100 1 0.25 1 7.1

11100 1 106 1 0.04 1 7.3
4420 1 40.1 1 0.023 1 2.6
4470 1 150 1 0.16 1 5.8
8500 1 76.6 1 0.027 1 6
8590 1 109 1 0.056 0 4.9



D_Chromium Copper D_Copper Fluoride D_Fluoride Lead D_Lead
1 71.5 1 2.4 1 64.5 1
1 24 1 1.35 1 21.8 1
1 18.8 1 4.06 1 5.8 1
1 2180 1 1.47 1 153 1
1 17.8 1 4.5 1 8.13 1
1 15.2 1 10.1 1 16.1 1
1 3.86 1 1.14 1 7.9 1
1 4.4 0 6.75 1 13.4 1
1 19.1 1 1.32 1 63.4 1
1 4.94 1 2.38 1 11 1
1 7.28 1 0.4 1 22.1 1
1 2.33 1 5.4 1 3.64 1
1 43.1 1 5.7 1 29.7 1
1 4.6 0 0.93 1 9.4 1
1 2.9 0 5.1 1 3.7 1
1 9 1 6.3 1 26.5 1
1 3.7 0 9.8 1
1 3.2 0 5.9 1



Nickel D_Nickel Nitrate D_Nitrate Selenium D_Selenium Silver
5.5 1 0.21 0 0.71 1 2.2
5.3 1 1.15 0 0.23 1 0.87
3.8 1 1.06 0 1.1 1 0.053

6.59 1 1.48 1 1.14 0 4.12
4.7 1 1.08 0 1.02 0 0.524

4.18 1 0.058 1 1.09 0 0.558
4.23 1 1.24 1 1.08 0 0.533

6.4 1 1.09 0 0.57 1 0.028
5.2 1 1.21 0 1.1 0 0.547
6.9 1 1.08 0 1.08 0 0.56

4.23 1 0.19 1 0.845 1 0.591
1.93 1 0.093 1 1.07 0 0.536

5.9 1 0.21 0 0.44 1 0.2
7.1 1 0.25 1 1 1 0.042
3.9 1 0.23 0 1.2 1 0.21
7.6 1 0.073 1 0.45 1 0.096
6.1 1 0.56 1 0.031
4.8 1 0.56 1 0.025



D_Silver Zinc D_Zinc
1 190 1
1 57.7 1
1 37 1
1 1070 1
0 43.7 1
0 43.3 1
0 40.5 1
1 14 1
0 134 1
0 23.6 1
0 57 1
0 25.5 1
1 69.1 1
1 32.8 1
0 21.7 1
1 50.6 1
1 16.9 1
1 12.2 1



Acetone D_Acetone Antimony D_Antimony Fluoride D_Fluoride Lead
0.00565 0 0.73 1 1.41 1 63.6
0.00572 1 0.73 1 6.51 1 23.1
0.00448 1 0.814 1 1.13 1 18.3
0.00247 1 0.84 1 1.92 1 15.8
0.00565 0 0.716 1 1.56 1 107
0.00433 1 1.03 1 6.75 1 44.1
0.00529 0 0.627 1 1.14 1 17.3

0.0192 1 0.483 1 6.82 1 13.5
1.05 1 20.5
1.09 0 10.4



D_Lead Mercury D_Mercury Sulfate D_Sulfate Zinc D_Zinc
1 35 1 6.35 1 104 1
1 3 1 81.5 1 40.8 1
1 0.467 1 4.93 0 34.6 1
1 0.0422 1 718 1 34.9 1
1 166 1 4.52 0 129 1
1 28.4 1 16.4 1 64.1 1
1 4.32 1 8.81 1 31.6 1
1 0.824 1 1010 1 32.7 1
1 0.581 1 34.3 1
1 0.0717 1 23.3 1



Aluminum D_Aluminum Barium D_Barium Benzo(a)pyre D_Benzo(a)pyBenzo(b)fluor
14400 1 143 1 0.27 1 0.3

8340 1 134 1 0.0136 1 0.0377
5130 1 74.3 1 0.0242 1 0.0433
4020 1 48.2 1 0.0381 0 0.0381

10900 1 151 1 0.0592 1 0.0742
7530 1 73.1 1 0.0355 0 0.0355
8220 1 136 1 0.0295 1 0.141
5470 1 46.8 1 0.0368 0 0.0368



D_Benzo(b)fluBenzo(k)fluor D_Benzo(k)fluBis(2-ethylhexD_Bis(2-ethyl Chromium D_Chromium
1 0.12 1 0.37 1 9.49 1
1 0.0147 1 0.133 1 9.37 1
1 0.0173 1 0.2 1 6.96 1
0 0.0381 0 0.175 1 4.45 1
1 0.0279 1 0.266 1 14.1 1
0 0.0355 0 0.355 0 8.95 1
1 0.0394 1 0.228 1 14.2 1
0 0.0368 0 9.78 1 5.54 1



Chrysene D_Chrysene Cobalt D_Cobalt Copper D_Copper Fluoranthene
0.21 1 5.4 1 17.8 1 0.15

0.0283 1 5.29 1 13.1 1 0.0352
0.0372 1 3.49 1 37.9 1 0.0432
0.0381 0 1.72 1 3.81 1 0.0381
0.0508 1 6.62 1 27.6 1 0.0157
0.0355 0 3.75 1 5.17 1 0.0355
0.0914 1 6.91 1 39 1 0.117
0.0368 0 1.96 1 3.59 1 0.0368



D_Fluoranthe Iron D_Iron Lead D_Lead Mercury D_Mercury
1 11900 1 43 1 0.102 1
1 12600 1 41.7 1 0.0291 1
1 10800 1 43.2 1 0.089 1
0 9450 1 6.08 1 0.00994 1
1 16700 1 43.7 1 1.32 1
0 14700 1 14.2 1 0.0709 1
1 12000 1 102 1 0.485 1
0 10900 1 5.85 1 0.017 1



Pyrene D_Pyrene Vanadium D_Vanadium Zinc D_Zinc
0.19 1 21.9 1 58.6 1

0.0348 1 22.5 1 45.8 1
0.0527 1 15.6 1 65.4 1
0.0381 0 6.88 1 41.6 1
0.0273 1 28.4 1 69.1 1
0.0355 0 17.8 1 27.3 1
0.0996 1 24.4 1 150 1
0.0368 0 8.36 1 35.2 1



Aluminum D_Aluminum Arsenic D_Arsenic Barium D_Barium Benzo(a)pyre
5730 1 3.7 1 112 1 1.9
4530 1 4.3 1 83.7 1 1.9
8560 1 2.03 1 122 1 0.0423
4200 1 2.69 1 91.4 1 0.0434
8270 1 1.76 1 145 1 0.0436
6880 1 2.22 1 129 1 0.0411
6510 1 2.83 1 114 1 0.0405
9050 1 1.63 1 196 1 0.0383
5900 1 2.97 1 117 1 0.0426
5820 1 2 1 106 1 0.0373

21700 1 2.89 1 113 1 0.0408
6330 1 1.23 1 137 1 0.0409
6810 1 2.2 1 111 1 0.0201
4940 1 3.54 1 120 1 0.0408
7310 1 1.74 1 120 1 0.0479
4630 1 3.53 1 84 1 0.0243
7540 1 1.66 1 167 1 0.0398
8680 1 2.94 1 145 1 0.0413
4750 1 2.52 1 113 1 0.045
4050 1 1.43 1 162 1 0.011
5230 1 1.73 1 103 1 0.0147
6520 1 2.67 1 112 1 0.0382
5310 1 2.41 1 108 1 0.0428
7580 1 2.52 1 104 1 0.0389
6600 1 2.75 1 112 1 0.0382
5850 1 2.21 1 76.3 1 0.0423
8240 1 2.35 1 885 1 0.0482
9890 1 1.84 1 159 1 0.0439
6860 1 2.7 1 126 1 0.0121
3600 1 1.12 1 44.9 1 0.0407



D_Benzo(a)pyBenzo(b)fluor D_Benzo(b)fluBenzo(g,h,i)p D_Benzo(g,h, Bis(2-ethylhexD_Bis(2-ethyl
0 1.9 0 1.9 0 2.3 0
0 1.9 0 1.9 0 1.7 0
0 0.0231 1 0.0405 0 0.107 1
0 0.0434 0 0.0408 0 0.152 1
0 0.0154 1 0.0383 0 0.315 1
0 0.0426 0 0.0409 0 0.1 1
0 0.0436 0 0.0434 0 0.386 1
0 0.0383 0 0.0373 0 0.0968 1
0 0.0411 0 0.0411 0 0.169 1
0 0.0405 0 0.0436 0 0.166 1
0 0.0408 0 0.0426 0 0.116 1
0 0.0409 0 0.0423 0 0.161 1
1 0.034 1 0.0139 1 0.385 0
0 0.223 1 0.0131 1 0.103 0
1 0.127 1 0.0398 0 0.145 0
1 0.025 1 0.0642 1 0.173 0
0 0.0699 1 0.026 1 0.0998 0
0 0.0413 0 0.0413 0 0.124 1
0 0.045 0 0.045 0 0.413 0
1 0.041 1 0.0193 1 0.123 1
1 0.0316 1 0.0169 1 0.228 1
0 0.0382 0 0.0389 0 0.0984 1
0 0.0389 0 0.0382 0 0.096 1
0 0.0382 0 0.0428 0 0.151 1
0 0.0428 0 0.0382 0 0.103 1
0 0.0423 0 0.0423 0 0.104 1
0 0.0407 0 0.0482 0 0.439 0
0 0.0207 1 0.0439 0 0.128 1
1 0.0447 1 0.0407 0 0.0989 1
0 0.0439 0 0.0372 0 0.134 1



Cadmium D_Cadmium Calcium D_Calcium Chloride D_Chloride Chromium
0.23 1 1310 1 2.69 0 6.4
0.28 1 1310 1 4.22 0 7.8

0.549 0 1950 1 3.54 0 5.36
0.623 0 1810 1 2.53 0 8.19
0.552 0 2600 1 3.16 0 9.68
0.56 0 1660 1 4.61 0 10.3

0.653 0 1910 1 5.17 0 7.83
0.532 0 2640 1 4.34 0 7.97
0.573 0 2530 1 4.81 0 7.75
0.623 0 2670 1 2.63 0 9.14
0.572 0 1710 1 2.6 0 9.06
0.614 0 3480 1 3.39 0 15.6
0.64 0 1460 1 4.15 0 6.96

0.709 1 1110 1 2.82 0 8.08
0.57 0 1960 1 3.61 1 6.43

0.535 0 3230 1 2.81 1 6.47
0.593 0 2400 1 11.8 1 9.28
0.613 0 2580 1 3.47 1 9.5
0.549 0 2530 1 3.2 1 6.5
0.567 0 1440 1 12 1 3.6
0.349 1 6890 1 26.8 1 5.82
0.318 1 1080 1 5.85 1 9.17
0.297 1 2840 1 4.21 1 10.8
0.562 1 2500 1 2.94 0 10.5
0.639 1 2270 1 4.13 0 8.9
0.609 0 1070 1 6.38 1 9.17
0.627 0 2810 1 5.66 0 12.3
0.418 1 2450 1 2.7 0 10.3
0.716 0 2390 1 9.53
0.509 0 796 1 4.21



D_Chromium Chrysene D_Chrysene Cobalt D_Cobalt Copper D_Copper
1 1.9 0 5.4 1 82.6 1
1 1.9 0 4.6 1 66.6 1
1 0.0408 0 5.98 1 15.1 1
1 0.0411 0 6.3 1 11.7 1
1 0.0373 0 3.07 1 8.13 1
1 0.0383 0 5.23 1 18 1
1 0.0434 0 7.12 1 26.9 1
1 0.0436 0 7.42 1 8 1
1 0.0423 0 4.21 1 42.2 1
1 0.0409 0 5.07 1 23.5 1
1 0.0405 0 5.14 1 17.9 1
1 0.0426 0 4.66 1 12.6 1
1 0.0385 0 3.37 1 4.05 1
1 0.113 1 4.28 1 7.14 1
1 0.0464 1 4.57 1 5.34 1
1 0.0749 1 4.47 1 9.66 1
1 0.0203 1 4.65 1 13.2 1
1 0.0413 0 6.46 1 10.5 1
1 0.045 0 3.48 1 16.1 1
1 0.0194 1 2.52 1 8.7 1
1 0.024 1 3.53 1 11.4 1
1 0.0382 0 8.49 1 55.4 1
1 0.0382 0 6.86 1 347 1
1 0.0389 0 6.72 1 88.8 1
1 0.0428 0 6.46 1 12.6 1
1 0.0423 0 6.2 1 5.46 1
1 0.0207 1 8.39 1 8.66 1
1 0.0516 1 7.84 1 7.88 1
1 0.0439 0 5.54 1 9.43 1
1 0.0407 0 2.23 1 4.76 1



Cyanide (TotaD_Cyanide (T Fluoranthene D_Fluoranthe Fluoride D_Fluoride Iron
0.5 0 1.9 0 1.88 1 8890
0.5 0 1.9 0 2.61 1 8660

0.276 0 0.0426 0 1.54 1 11600
0.0939 0 0.0411 0 2.5 1 14300
0.302 0 0.0383 0 1.99 1 9500
0.104 1 0.0171 1 2.41 1 12300
0.253 0 0.0436 0 1.53 1 14200
0.297 0 0.0201 1 1.79 1 14700
0.308 0 0.0434 0 1.28 1 22800
0.291 0 0.0408 0 2.63 1 12200
0.271 0 0.0124 1 1.04 1 12500
0.264 0 0.0405 0 1.63 1 10700
0.252 0 0.0874 1 0.945 1 13400
0.257 0 0.0449 1 2.74 1 11500
0.159 1 0.0588 1 2.69 1 43000
0.281 0 0.0866 1 3.59 1 10800
0.291 0 0.0398 0 1.76 1 13200
0.103 1 0.0413 0 2.12 1 17900
0.271 1 0.045 0 1.58 1 11400
0.534 1 0.0332 1 3.74 1 10900

0.0201 1 3.2 1 9730
0.0428 0 1.82 1 13900
0.0389 0 1.81 1 11900
0.0382 0 0.705 1 14700
0.0382 0 0.662 1 11100
0.0423 0 2.76 1 11800
0.0211 1 0.854 1 13900

0.15 1 0.638 1 14700
0.0407 0 12000
0.0439 0 9170



D_Iron Lead D_Lead PhenanthreneD_PhenanthrePyrene D_Pyrene
1 49 1 1.9 0 1.9 0
1 36.6 1 1.9 0 1.9 0
1 16.7 1 0.0436 0 0.0408 0
1 53.9 1 0.0411 0 0.0436 0
1 24.9 1 0.0162 1 0.0411 0
1 20.6 1 0.0423 0 0.0164 1
1 34.9 1 0.0434 0 0.0426 0
1 33.9 1 0.0408 0 0.0405 0
1 39.4 1 0.0405 0 0.0434 0
1 21.4 1 0.0383 0 0.0135 1
1 22.2 1 0.0409 0 0.0383 0
1 24.5 1 0.0426 0 0.0206 1
1 18.7 1 0.0431 1 0.0606 1
1 12.7 1 0.0241 1 0.0365 1
1 15.1 1 0.0398 0 0.0852 1
1 9.84 1 0.014 1 0.012 1
1 13.9 1 0.0411 1 0.0519 1
1 18.3 1 0.045 0 0.0413 0
1 34.4 1 0.0413 0 0.045 0
1 14.4 1 0.0418 0 0.0299 1
1 21.6 1 0.0333 0 0.0177 1
1 18.3 1 0.0428 0 0.0382 0
1 27.5 1 0.0382 0 0.0382 0
1 48.4 1 0.0389 0 0.0428 0
1 46.4 1 0.0382 0 0.0389 0
1 11.8 1 0.0423 0 0.0423 0
1 57.3 1 0.0439 0 0.0407 0
1 23.5 1 0.0407 0 0.0217 1
1 15.8 1 0.107 1 0.0983 1
1 8.27 1 0.0372 0 0.0439 0



Silver D_Silver Sulfate D_Sulfate Thallium D_Thallium Zinc
0.16 0 19.4 0 0.84 0 58.2
0.16 0 5.4 0 0.81 0 74

0.361 1 5.69 0 0.154 0 41.5
0.549 0 6.67 0 0.158 0 33.1
0.56 0 5.83 0 0.139 0 45.1

0.313 1 6.51 0 0.199 0 49
0.623 0 4.98 0 0.089 0 40.8
0.153 1 5.22 0 0.159 0 54.7

11 1 6.43 0 0.165 0 43.8
0.265 1 5.45 0 0.193 0 37.8
0.465 1 4.1 0 0.132 0 41
0.623 0 5.31 0 0.193 0 40.1
0.57 0 5.31 0 0.21 1 22.8

0.535 0 5.47 0 0.26 1 26.2
0.64 0 8.27 1 0.194 1 17.9

0.583 0 4.67 1 0.357 1 46
0.593 0 12.3 1 0.19 1 33.2
0.613 0 24.5 1 0.366 1 32.9
0.549 0 8.98 1 0.445 1 34.1
0.567 0 45.5 1 0.239 1 34.1
0.183 1 41.7 1 0.217 1 42.6
0.272 1 5.33 0 0.106 0 42.9

113 1 37.5 1 0.217 0 62.1
0.531 1 5 0 0.189 1 56.2
0.392 1 6.93 0 0.17 1 63.7
0.609 0 60.9 1 0.162 1 21.3
0.627 0 7.58 0 0.186 1 393
0.628 0 4.1 0 0.187 1 35.8
0.716 0 0.153 1 38.8
0.509 0 0.0711 1 32.6



D_Zinc
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1



Aluminum D_Aluminum Arsenic D_Arsenic Barium D_Barium Benzo(a)pyre
5730 1 3.7 1 112 1 1.9
4530 1 4.3 1 83.7 1 1.9
8560 1 2.03 1 122 1 0.0423
4200 1 2.69 1 91.4 1 0.0434
8270 1 1.76 1 145 1 0.0436
6880 1 2.22 1 129 1 0.0411
6510 1 2.83 1 114 1 0.0405
9050 1 1.63 1 196 1 0.0383
5900 1 2.97 1 117 1 0.0426
5820 1 2 1 106 1 0.0373

21700 1 2.89 1 113 1 0.0408
6330 1 1.23 1 137 1 0.0409
6810 1 2.2 1 111 1 0.0201
4940 1 3.54 1 120 1 0.0408
7310 1 1.74 1 120 1 0.0479
4630 1 3.53 1 84 1 0.0243
7540 1 1.66 1 167 1 0.0398
8680 1 2.94 1 145 1 0.0413
4750 1 2.52 1 113 1 0.045
4050 1 1.43 1 162 1 0.011
5230 1 1.73 1 103 1 0.0147
6520 1 2.67 1 112 1 0.0382
5310 1 2.41 1 108 1 0.0428
7580 1 2.52 1 104 1 0.0389
6600 1 2.75 1 112 1 0.0382
5850 1 2.21 1 76.3 1 0.0423
8240 1 2.35 1 885 1 0.0482
9890 1 1.84 1 159 1 0.0439
6860 1 2.7 1 126 1 0.0121
3600 1 1.12 1 44.9 1 0.0407



D_Benzo(a)pyBenzo(b)fluor D_Benzo(b)fluBenzo(g,h,i)p D_Benzo(g,h, Bis(2-ethylhexD_Bis(2-ethyl
0 1.9 0 1.9 0 2.3 0
0 1.9 0 1.9 0 1.7 0
0 0.0231 1 0.0405 0 0.107 1
0 0.0434 0 0.0408 0 0.152 1
0 0.0154 1 0.0383 0 0.315 1
0 0.0426 0 0.0409 0 0.1 1
0 0.0436 0 0.0434 0 0.386 1
0 0.0383 0 0.0373 0 0.0968 1
0 0.0411 0 0.0411 0 0.169 1
0 0.0405 0 0.0436 0 0.166 1
0 0.0408 0 0.0426 0 0.116 1
0 0.0409 0 0.0423 0 0.161 1
1 0.034 1 0.0139 1 0.385 0
0 0.223 1 0.0131 1 0.103 0
1 0.127 1 0.0398 0 0.145 0
1 0.025 1 0.0642 1 0.173 0
0 0.0699 1 0.026 1 0.0998 0
0 0.0413 0 0.0413 0 0.124 1
0 0.045 0 0.045 0 0.413 0
1 0.041 1 0.0193 1 0.123 1
1 0.0316 1 0.0169 1 0.228 1
0 0.0382 0 0.0389 0 0.0984 1
0 0.0389 0 0.0382 0 0.096 1
0 0.0382 0 0.0428 0 0.151 1
0 0.0428 0 0.0382 0 0.103 1
0 0.0423 0 0.0423 0 0.104 1
0 0.0407 0 0.0482 0 0.439 0
0 0.0207 1 0.0439 0 0.128 1
1 0.0447 1 0.0407 0 0.0989 1
0 0.0439 0 0.0372 0 0.134 1



Cadmium D_Cadmium Calcium D_Calcium Chloride D_Chloride Chromium
0.23 1 1310 1 2.69 0 6.4
0.28 1 1310 1 4.22 0 7.8

0.549 0 1950 1 3.54 0 5.36
0.623 0 1810 1 2.53 0 8.19
0.552 0 2600 1 3.16 0 9.68
0.56 0 1660 1 4.61 0 10.3

0.653 0 1910 1 5.17 0 7.83
0.532 0 2640 1 4.34 0 7.97
0.573 0 2530 1 4.81 0 7.75
0.623 0 2670 1 2.63 0 9.14
0.572 0 1710 1 2.6 0 9.06
0.614 0 3480 1 3.39 0 15.6
0.64 0 1460 1 4.15 0 6.96

0.709 1 1110 1 2.82 0 8.08
0.57 0 1960 1 3.61 1 6.43

0.535 0 3230 1 2.81 1 6.47
0.593 0 2400 1 11.8 1 9.28
0.613 0 2580 1 3.47 1 9.5
0.549 0 2530 1 3.2 1 6.5
0.567 0 1440 1 12 1 3.6
0.349 1 6890 1 26.8 1 5.82
0.318 1 1080 1 5.85 1 9.17
0.297 1 2840 1 4.21 1 10.8
0.562 1 2500 1 2.94 0 10.5
0.639 1 2270 1 4.13 0 8.9
0.609 0 1070 1 6.38 1 9.17
0.627 0 2810 1 5.66 0 12.3
0.418 1 2450 1 2.7 0 10.3
0.716 0 2390 1 9.53
0.509 0 796 1 4.21



D_Chromium Chrysene D_Chrysene Cobalt D_Cobalt Copper D_Copper
1 1.9 0 5.4 1 82.6 1
1 1.9 0 4.6 1 66.6 1
1 0.0408 0 5.98 1 15.1 1
1 0.0411 0 6.3 1 11.7 1
1 0.0373 0 3.07 1 8.13 1
1 0.0383 0 5.23 1 18 1
1 0.0434 0 7.12 1 26.9 1
1 0.0436 0 7.42 1 8 1
1 0.0423 0 4.21 1 42.2 1
1 0.0409 0 5.07 1 23.5 1
1 0.0405 0 5.14 1 17.9 1
1 0.0426 0 4.66 1 12.6 1
1 0.0385 0 3.37 1 4.05 1
1 0.113 1 4.28 1 7.14 1
1 0.0464 1 4.57 1 5.34 1
1 0.0749 1 4.47 1 9.66 1
1 0.0203 1 4.65 1 13.2 1
1 0.0413 0 6.46 1 10.5 1
1 0.045 0 3.48 1 16.1 1
1 0.0194 1 2.52 1 8.7 1
1 0.024 1 3.53 1 11.4 1
1 0.0382 0 8.49 1 55.4 1
1 0.0382 0 6.86 1 347 1
1 0.0389 0 6.72 1 88.8 1
1 0.0428 0 6.46 1 12.6 1
1 0.0423 0 6.2 1 5.46 1
1 0.0207 1 8.39 1 8.66 1
1 0.0516 1 7.84 1 7.88 1
1 0.0439 0 5.54 1 9.43 1
1 0.0407 0 2.23 1 4.76 1



Cyanide (TotaD_Cyanide (T Fluoranthene D_Fluoranthe Fluoride D_Fluoride Iron
0.5 0 1.9 0 1.88 1 8890
0.5 0 1.9 0 2.61 1 8660

0.276 0 0.0426 0 1.54 1 11600
0.0939 0 0.0411 0 2.5 1 14300
0.302 0 0.0383 0 1.99 1 9500
0.104 1 0.0171 1 2.41 1 12300
0.253 0 0.0436 0 1.53 1 14200
0.297 0 0.0201 1 1.79 1 14700
0.308 0 0.0434 0 1.28 1 22800
0.291 0 0.0408 0 2.63 1 12200
0.271 0 0.0124 1 1.04 1 12500
0.264 0 0.0405 0 1.63 1 10700
0.252 0 0.0874 1 0.945 1 13400
0.257 0 0.0449 1 2.74 1 11500
0.159 1 0.0588 1 2.69 1 43000
0.281 0 0.0866 1 3.59 1 10800
0.291 0 0.0398 0 1.76 1 13200
0.103 1 0.0413 0 2.12 1 17900
0.271 1 0.045 0 1.58 1 11400
0.534 1 0.0332 1 3.74 1 10900

0.0201 1 3.2 1 9730
0.0428 0 1.82 1 13900
0.0389 0 1.81 1 11900
0.0382 0 0.705 1 14700
0.0382 0 0.662 1 11100
0.0423 0 2.76 1 11800
0.0211 1 0.854 1 13900

0.15 1 0.638 1 14700
0.0407 0 12000
0.0439 0 9170



D_Iron Lead D_Lead PhenanthreneD_PhenanthrePyrene D_Pyrene
1 49 1 1.9 0 1.9 0
1 36.6 1 1.9 0 1.9 0
1 16.7 1 0.0436 0 0.0408 0
1 53.9 1 0.0411 0 0.0436 0
1 24.9 1 0.0162 1 0.0411 0
1 20.6 1 0.0423 0 0.0164 1
1 34.9 1 0.0434 0 0.0426 0
1 33.9 1 0.0408 0 0.0405 0
1 39.4 1 0.0405 0 0.0434 0
1 21.4 1 0.0383 0 0.0135 1
1 22.2 1 0.0409 0 0.0383 0
1 24.5 1 0.0426 0 0.0206 1
1 18.7 1 0.0431 1 0.0606 1
1 12.7 1 0.0241 1 0.0365 1
1 15.1 1 0.0398 0 0.0852 1
1 9.84 1 0.014 1 0.012 1
1 13.9 1 0.0411 1 0.0519 1
1 18.3 1 0.045 0 0.0413 0
1 34.4 1 0.0413 0 0.045 0
1 14.4 1 0.0418 0 0.0299 1
1 21.6 1 0.0333 0 0.0177 1
1 18.3 1 0.0428 0 0.0382 0
1 27.5 1 0.0382 0 0.0382 0
1 48.4 1 0.0389 0 0.0428 0
1 46.4 1 0.0382 0 0.0389 0
1 11.8 1 0.0423 0 0.0423 0
1 57.3 1 0.0439 0 0.0407 0
1 23.5 1 0.0407 0 0.0217 1
1 15.8 1 0.107 1 0.0983 1
1 8.27 1 0.0372 0 0.0439 0



Silver D_Silver Sulfate D_Sulfate Thallium D_Thallium Zinc
0.16 0 19.4 0 0.84 0 58.2
0.16 0 5.4 0 0.81 0 74

0.361 1 5.69 0 0.154 0 41.5
0.549 0 6.67 0 0.158 0 33.1
0.56 0 5.83 0 0.139 0 45.1

0.313 1 6.51 0 0.199 0 49
0.623 0 4.98 0 0.089 0 40.8
0.153 1 5.22 0 0.159 0 54.7

11 1 6.43 0 0.165 0 43.8
0.265 1 5.45 0 0.193 0 37.8
0.465 1 4.1 0 0.132 0 41
0.623 0 5.31 0 0.193 0 40.1
0.57 0 5.31 0 0.21 1 22.8

0.535 0 5.47 0 0.26 1 26.2
0.64 0 8.27 1 0.194 1 17.9

0.583 0 4.67 1 0.357 1 46
0.593 0 12.3 1 0.19 1 33.2
0.613 0 24.5 1 0.366 1 32.9
0.549 0 8.98 1 0.445 1 34.1
0.567 0 45.5 1 0.239 1 34.1
0.183 1 41.7 1 0.217 1 42.6
0.272 1 5.33 0 0.106 0 42.9

113 1 37.5 1 0.217 0 62.1
0.531 1 5 0 0.189 1 56.2
0.392 1 6.93 0 0.17 1 63.7
0.609 0 60.9 1 0.162 1 21.3
0.627 0 7.58 0 0.186 1 393
0.628 0 4.1 0 0.187 1 35.8
0.716 0 0.153 1 38.8
0.509 0 0.0711 1 32.6



D_Zinc
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1



Acetone D_Acetone Aluminum D_Aluminum Arsenic D_Arsenic Barium
0.00244 0 5730 1 3.7 1 112
0.00325 0 4530 1 4.3 1 83.7
0.00576 0 8560 1 2.03 1 122
0.00282 0 4200 1 2.69 1 91.4
0.00617 0 8270 1 1.76 1 145
0.00613 0 6880 1 2.22 1 129
0.00561 0 6510 1 2.83 1 114
0.0064 0 9050 1 1.63 1 196

0.00651 0 5900 1 2.97 1 117
0.00609 0 5820 1 2 1 106
0.00704 0 21700 1 2.89 1 113
0.0058 0 6330 1 1.23 1 137

0.00553 0 3070 1 2.2 1 44.7
0.00522 0 6810 1 3.54 1 43
0.00594 0 3620 1 1.27 1 111
0.00593 0 2490 1 0.584 1 120
0.00613 0 4940 1 1.02 1 120
0.00601 0 7310 1 1.74 1 44.2
0.0499 1 4630 1 3.53 1 84

0.00619 0 1530 1 0.893 1 25.1
0.005 0 7540 1 1.66 1 167

0.00627 0 8680 1 2.94 1 145
0.00557 0 4750 1 2.52 1 113
0.00543 0 4050 1 1.43 1 162
0.00574 0 3070 1 0.852 1 30.9
0.00643 0 1760 1 1.73 1 103
0.00584 0 7690 1 31.6 1 82.5
0.00575 0 5230 1 0.612 1 16.1
0.0057 0 9740 1 1.28 1 65.2

0.00535 0 2070 1 1.48 1 21.4
0.00532 0 3210 1 1.33 1 20.2
0.0323 1 6890 1 2.34 1 32.1

0.00379 1 7010 1 0.668 1 19.1
0.00446 1 2880 1 1.13 1 71.8
0.0544 1 6050 1 1.22 1 99.8
0.0058 1 1980 1 0.757 1 42.2

0.00503 1 2360 1 1.74 1 73.1
0.00534 0 6520 1 2.67 1 112
0.0126 1 5310 1 2.41 1 108

0.00637 0 7580 1 2.52 1 104
0.00556 0 6600 1 2.75 1 112
0.00574 0 3470 1 1.12 1 34
0.0058 0 3740 1 1.52 1 47.7

0.00565 0 4790 1 1.26 1 86.5
0.00623 0 6890 1 1.89 1 94.4
0.00548 0 9730 1 1.53 1 85.6
0.00578 0 3340 1 1.12 1 47.5
0.00582 0 3020 1 0.775 1 29.9



0.00557 0 9440 1 1.05 1 67.9
0.00608 1 5850 1 2.21 1 76.3
0.0182 0 7840 1 1.11 1 75.2

0.00614 0 8240 1 2.35 1 885
0.00658 0 9890 1 1.84 1 159
0.00561 0 6860 1 2.7 1 126

3600 1 1.12 1 44.9
7520 1 2.68 1 77.1



D_Barium Benzo(a)pyre D_Benzo(a)pyBenzo(b)fluor D_Benzo(b)fluBenzo(g,h,i)p D_Benzo(g,h,
1 1.9 0 1.9 0 1.9 0
1 1.9 0 1.9 0 1.9 0
1 0.0423 0 0.0231 1 0.0405 0
1 0.0434 0 0.0434 0 0.0408 0
1 0.0436 0 0.0154 1 0.0383 0
1 0.0411 0 0.0426 0 0.0409 0
1 0.0405 0 0.0436 0 0.0434 0
1 0.0383 0 0.0383 0 0.0373 0
1 0.0426 0 0.0411 0 0.0411 0
1 0.0373 0 0.0405 0 0.0436 0
1 0.0408 0 0.0408 0 0.0426 0
1 0.0409 0 0.0409 0 0.0423 0
1 0.0469 0 0.0469 0 0.0469 0
1 0.0369 0 0.0369 0 0.0347 0
1 0.0201 1 0.034 1 0.0139 1
1 0.0347 0 0.0347 0 0.0369 0
1 0.0408 0 0.223 1 0.0131 1
1 0.0479 1 0.127 1 0.0398 0
1 0.0243 1 0.025 1 0.0642 1
1 0.0398 0 0.0699 1 0.026 1
1 0.0413 0 0.0413 0 0.0413 0
1 0.045 0 0.045 0 0.045 0
1 0.011 1 0.041 1 0.0193 1
1 0.0147 1 0.0316 1 0.0169 1
1 0.0379 0 0.0382 0 0.0371 0
1 0.0371 0 0.0389 0 0.0389 0
1 0.0357 0 0.0382 0 0.0362 0
1 0.0362 0 0.0428 0 0.0382 0
1 0.0382 0 0.0362 0 0.0379 0
1 0.0428 0 0.0379 0 0.0428 0
1 0.0389 0 0.0371 0 0.0357 0
1 0.0382 0 0.0357 0 0.0382 0
1 0.0354 0 0.0354 0 0.0354 0
1 0.0384 0 0.0385 0 0.0384 0
1 0.0385 0 0.0384 0 0.0385 0
1 0.0365 0 0.0365 0 0.0365 0
1 0.0375 0 0.0375 0 0.0375 0
1 0.0113 1 0.0216 1 0.0361 0
1 0.0364 0 0.0364 0 0.0364 0
1 0.0356 0 0.0356 0 0.0356 0
1 0.0357 0 0.0357 0 0.0357 0
1 0.0423 0 0.0423 0 0.0423 0
1 0.037 0 0.0116 1 0.037 0
1 0.0382 0 0.0388 0 0.0386 0
1 3.66 1 0.0365 0 0.0376 0
1 0.0415 0 0.0415 0 0.0371 0
1 0.0386 0 0.0382 0 0.0388 0
1 0.0376 0 0.0386 0 0.0365 0



1 0.0388 0 0.0386 0 0.0415 0
1 0.0371 0 0.0376 0 0.0382 0
1 0.0365 0 0.0371 0 2.4 1
1 0.0386 0 7.28 1 0.0386 0
1 0.0482 0 0.0407 0 0.0482 0
1 0.0439 0 0.0207 1 0.0439 0
1 0.0121 1 0.0447 1 0.0407 0
1 0.0407 0 0.0439 0 0.0372 0



Bis(2-ethylhexD_Bis(2-ethyl Cadmium D_Cadmium Calcium D_Calcium Chloride
2.3 0 0.23 1 1310 1 2.69
1.7 0 0.28 1 1310 1 4.22

0.107 1 0.549 0 1950 1 3.54
0.152 1 0.623 0 1810 1 2.53
0.315 1 0.552 0 2600 1 3.16

0.1 1 0.56 0 1660 1 4.61
0.386 1 0.653 0 1910 1 5.17

0.0968 1 0.532 0 2640 1 4.34
0.169 1 0.573 0 2530 1 4.81
0.166 1 0.623 0 2670 1 2.63
0.116 1 0.572 0 1710 1 4.88
0.161 1 0.614 0 3480 1 9.7
0.469 0 0.64 0 279 1 2.6
0.369 0 0.532 0 1460 1 3.39
0.385 0 0.525 0 1110 1 4.15
0.347 0 0.532 0 1190 1 4.24
0.103 0 0.709 1 1020 1 2.82
0.145 0 0.57 0 666 1 5.44
0.173 0 0.535 0 1960 1 3.61

0.0998 0 0.532 0 3230 1 2.81
0.124 1 0.593 0 2400 1 11.8
0.413 0 0.613 0 2580 1 3.47
0.123 1 0.549 0 2530 1 5.18
0.228 1 0.567 0 1440 1 7.08

0.0984 1 0.697 0 815 1 3.2
0.0753 1 0.167 1 6890 1 118
0.096 1 0.349 1 827 1 10

0.0863 1 0.104 1 1610 1 3.91
0.102 1 0.296 0 1520 1 4.62
0.133 1 0.166 0 988 1 4.71
0.151 1 0.18 0 1530 1 5.83
0.103 1 0.22 0 936 1 9.7
0.354 0 0.324 0 649 1 4.82
0.385 0 0.266 0 786 1 5.42
0.384 0 0.224 0 1760 1 9.32
0.365 0 0.322 0 1790 1 12
0.375 0 0.209 0 807 1 26.8
0.361 0 0.318 1 1080 1 5.85
0.364 0 0.297 1 2840 1 4.21
0.356 0 0.562 1 2500 1 6.13
0.357 0 0.639 1 2270 1 44.8
0.104 1 0.526 0 977 1 308
0.37 0 0.53 0 1030 1 31.5

0.0878 1 0.525 0 1200 1 42.1
0.371 0 0.527 0 1300 1 3.3
0.386 0 0.529 0 2080 1 3.86
0.382 0 0.499 0 794 1 7.44
0.415 0 0.535 0 672 1 2.94



0.365 0 0.529 0 1270 1 3.62
0.103 1 0.609 0 1070 1 4.13
0.376 0 0.507 0 3090 1 6.38
0.386 0 0.627 0 2810 1 5.66
0.439 0 0.418 1 2450 1 2.7
0.128 1 0.716 0 2390 1 6.48

0.0989 1 0.509 0 796 1
0.134 1 0.531 0 1520 1



D_Chloride Chromium D_Chromium Chrysene D_Chrysene Cobalt D_Cobalt
0 6.4 1 1.9 0 5.4 1
0 7.8 1 1.9 0 4.6 1
0 5.36 1 0.0408 0 5.98 1
0 8.19 1 0.0411 0 6.3 1
0 9.68 1 0.0373 0 3.07 1
0 10.3 1 0.0383 0 5.23 1
0 7.83 1 0.0434 0 7.12 1
0 7.97 1 0.0436 0 7.42 1
0 7.75 1 0.0423 0 4.21 1
0 9.14 1 0.0409 0 5.07 1
0 9.06 1 0.0405 0 5.14 1
0 15.6 1 0.0426 0 4.66 1
0 1.83 1 0.0469 0 1.51 1
0 6.96 1 0.0369 0 3.37 1
0 8.08 1 0.0385 0 0.989 1
0 2.71 1 0.0347 0 4.28 1
0 1.7 1 0.113 1 4.57 1
0 6.43 1 0.0464 1 1.49 1
1 6.47 1 0.0749 1 0.912 1
1 4.1 1 0.0203 1 4.47 1
1 9.28 1 0.0413 0 4.65 1
1 9.5 1 0.045 0 6.46 1
1 6.5 1 0.0194 1 3.48 1
1 3.6 1 0.024 1 2.52 1
1 2.51 1 0.0379 0 0.942 1
1 5.82 1 0.0382 0 0.827 1
0 1.78 1 0.0382 0 3.53 1
0 9.4 1 0.0371 0 1.49 1
0 10.2 1 0.0389 0 0.989 0
0 2.81 1 0.0357 0 3.04 1
0 5.36 1 0.0362 0 0.961 0
0 2.74 1 0.0428 0 1.47 1
0 3.99 1 0.0354 0 3.18 1
0 7.31 1 0.0385 0 1.13 1
0 3.36 1 0.0384 0 4.23 1
1 6.01 1 0.0365 0 1.43 1
1 6.92 1 0.0375 0 1.94 1
1 9.17 1 0.0175 1 8.49 1
1 10.8 1 0.0364 0 6.86 1
0 10.5 1 0.0356 0 6.72 1
1 8.9 1 0.0357 0 6.46 1
1 5.05 1 0.0423 0 1.48 1
1 5.16 1 0.037 0 3.18 1
1 3.31 1 0.0388 0 2.01 1
1 6.22 1 0.0376 0 2.54 1
1 7.48 1 0.0371 0 3.37 1
1 3.66 1 0.0386 0 1.27 1
0 3.46 1 6.17 1 1.31 1



1 5.47 1 0.0382 0 2.58 1
0 9.17 1 0.0415 0 6.2 1
1 5.19 1 0.0386 0 2 1
0 12.3 1 0.0365 0 8.39 1
0 10.3 1 0.0207 1 7.84 1
1 9.53 1 0.0516 1 5.54 1

4.21 1 0.0439 0 2.23 1
8.4 1 0.0407 0 2.71 1



Copper D_Copper Cyanide (TotaD_Cyanide (T Fluoranthene D_Fluoranthe Fluoride
82.6 1 0.5 0 1.9 0 1.88
66.6 1 0.5 0 1.9 0 2.61
15.1 1 0.276 0 0.0426 0 1.54
11.7 1 0.0939 0 0.0411 0 2.5
8.13 1 0.302 0 0.0383 0 1.99

18 1 0.104 1 0.0171 1 2.41
26.9 1 0.253 0 0.0436 0 1.53

8 1 0.297 0 0.0201 1 1.79
42.2 1 0.308 0 0.0434 0 1.28
23.5 1 0.291 0 0.0408 0 2.63
17.9 1 0.271 0 0.0124 1 4.29
12.6 1 0.264 0 0.0405 0 1.04
3.3 1 0.252 0 0.0469 0 1.63

4.05 1 0.257 0 0.0874 1 2.4
2.33 1 0.264 0 0.0369 0 2.76
3.18 1 0.242 0 0.0347 0 1.68
3.47 1 0.268 0 0.0449 1 0.945
7.14 1 0.159 1 0.0588 1 2.74
5.34 1 0.279 0 0.0866 1 2.69
9.66 1 0.281 0 0.0398 0 3.59
13.2 1 0.309 0 0.0413 0 1.76
10.5 1 0.257 0 0.045 0 2.12
16.1 1 0.281 0 0.0332 1 2.34
8.7 1 0.268 0 0.0201 1 2

3.48 1 0.29 0 0.0357 0 1.58
1.72 1 0.278 0 0.0379 0 10.8
4.06 1 0.291 0 0.0362 0 3.02
11.4 1 0.279 0 0.0428 0 2.79
3.55 1 0.269 0 0.0389 0 1.03
6.75 1 0.268 0 0.0382 0 1.49
5.22 1 0.291 0 0.0382 0 2.04
2.84 1 0.103 1 0.0371 0 2.38
6.25 1 0.271 1 0.0354 0 2.93
3.37 1 0.534 1 0.0385 0 1.5
4.02 1 0.283 0 0.0384 0 2.35
2.57 1 0.288 0 0.0365 0 3.74
6.06 1 0.264 0 0.0375 0 3.2
55.4 1 0.266 0 0.0504 1 1.82
347 1 0.0364 0 1.81

88.8 1 0.0356 0 1.73
12.6 1 0.0357 0 4.56
2.25 1 0.0423 0 1.24
2.49 1 0.037 0 1.33
2.99 1 23 1 1.63
4.96 1 0.0386 0 1.98
4.35 1 0.0382 0 1.96
2.07 1 0.0415 0 1.77
2.41 1 0.0386 0 0.705



6.76 1 0.0371 0 2.13
5.46 1 0.0365 0 0.662
3.86 1 0.0388 0 2.76
8.66 1 0.0376 0 0.854
7.88 1 0.0211 1 0.638
9.43 1 0.15 1 4.74
4.76 1 0.0407 0
5.69 1 0.0439 0



D_Fluoride Indeno(1,2,3-D_Indeno(1,2Iron D_Iron IsopropyltolueD_Isopropylto
1 1.9 0 8890 1 0.00112 0
1 1.9 0 8660 1 0.00128 0
1 0.0373 0 11600 1 0.0013 0
1 0.0434 0 14300 1 0.00109 1
1 0.0409 0 9500 1 0.00122 0
1 0.0383 0 12300 1 0.00127 0
1 0.0423 0 14200 1 0.00123 0
1 0.0405 0 14700 1 0.00123 0
1 0.0408 0 22800 1 0.00115 0
1 0.0436 0 12200 1 0.00211 1
1 0.0426 0 12500 1 0.00141 0
1 0.0411 0 10700 1 0.00104 0
1 0.0469 0 10200 1 0.00116 0
1 0.0369 0 14700 1 0.00111 0
1 0.0347 0 13400 1 0.0012 0
1 0.0385 0 11500 1 0.00119 0
1 0.0408 0 43000 1 0.00119 0
1 0.0215 1 10800 1 0.00123 0
1 0.0398 0 9610 1 0.0165 1
1 0.0504 1 8490 1 0.00124 0
1 0.0413 0 13200 1 0.001 0
1 0.045 0 17900 1 0.00125 0
1 0.114 1 11400 1 0.00107 0
1 0.14 1 10900 1 0.00114 0
1 0.0389 0 7400 1 0.00109 0
1 0.0382 0 9730 1 0.00129 0
1 0.0382 0 7760 1 0.00115 0
1 0.0379 0 12400 1 0.00111 0
1 0.0428 0 9450 1 0.00117 0
1 0.0362 0 9540 1 0.00115 0
1 0.0371 0 11900 1 0.00106 0
1 0.0357 0 8900 1 0.0177 1
1 0.0354 0 10100 1 0.00115 0
1 0.0385 0 12000 1 0.0638 1
1 0.0384 0 11300 1 0.0011 0
1 0.0375 0 13300 1 0.00108 0
1 0.0365 0 8640 1 0.00109 0
1 0.0361 0 13900 1 0.00107 0
1 0.0364 0 11900 1 0.00107 0
1 0.0356 0 14700 1 0.00127 0
1 0.0357 0 11100 1 0.00111 0
1 0.0423 0 9350 1 0.00139 1
1 0.037 0 10300 1 0.00125 0
1 2.07 1 10000 1 0.000604 1
1 0.0376 0 10400 1 0.00113 0
1 0.0415 0 12400 1 0.00115 0
1 0.0365 0 8370 1 0.00116 0
1 0.0386 0 8190 1 0.00111 0



1 0.0382 0 12600 1 0.00116 0
1 0.0371 0 11800 1 0.00116 0
1 0.0386 0 10800 1 0.00112 0
1 0.0388 0 13900 1 0.00123 0
1 0.0439 0 14700 1 0.00132 0
1 0.0407 0 12000 1 0.00145 0

0.0482 0 9170 1
0.0372 0 10700 1



Lead D_Lead Methylene Ch D_Methylene PhenanthreneD_PhenanthrePyrene
49 1 0.00651 0 1.9 0 1.9

36.6 1 0.00635 0 1.9 0 1.9
16.7 1 0.00561 0 0.0436 0 0.0408
53.9 1 0.00613 0 0.0411 0 0.0436
24.9 1 0.00609 0 0.0162 1 0.0411
20.6 1 0.00617 0 0.0423 0 0.0164
34.9 1 0.0064 0 0.0434 0 0.0426
33.9 1 0.00576 0 0.0408 0 0.0405
39.4 1 0.00616 0 0.0405 0 0.0434
21.4 1 0.00656 0 0.0383 0 0.0135
22.2 1 0.00422 1 0.0409 0 0.0383
24.5 1 0.00215 1 0.0426 0 0.0206
18.7 1 0.0058 0 0.0469 0 0.0469
12.7 1 0.00553 0 0.0431 1 0.0369
15.1 1 0.00593 0 0.0347 0 0.0347
3.3 1 0.00594 0 0.0369 0 0.0606

4.12 1 0.00601 0 0.0241 1 0.0365
9.84 1 0.00613 0 0.0398 0 0.0852
4.58 1 0.00619 0 0.014 1 0.012
2.29 1 0.00676 0 0.0411 1 0.0519
13.9 1 0.005 0 0.045 0 0.0413
18.3 1 0.00627 0 0.0413 0 0.045
34.4 1 0.00535 0 0.0418 0 0.0299
14.4 1 0.00574 0 0.0333 0 0.0177
4.26 1 0.00575 0 0.0428 0 0.0382
85.6 1 0.00543 0 0.0382 0 0.0379
21.6 1 0.00557 0 0.0379 0 0.0371
3.15 1 0.0057 0 0.0389 0 0.0382
3.72 1 0.00643 0 0.0382 0 0.0357
3.44 1 0.00584 0 0.0362 0 0.0428
3.82 1 0.00328 1 0.0357 0 0.0362
8.59 1 0.00431 1 0.0371 0 0.0389
5.87 1 0.00435 1 0.0354 0 0.0354
10.7 1 0.00319 1 0.0385 0 0.0384
6.09 1 0.00403 1 0.0384 0 0.0385
10.6 1 0.00542 0 0.0365 0 0.0365
14.6 1 0.00545 0 0.0375 0 0.0375
18.3 1 0.00534 0 0.0247 1 0.0396
27.5 1 0.00535 0 0.0364 0 0.0364
48.4 1 0.00637 0 0.0356 0 0.0356
46.4 1 0.00556 0 0.0357 0 0.0357
5.15 1 0.00623 0 0.0423 0 0.0423
9.45 1 0.00548 0 0.037 0 0.037
5.21 1 0.00565 0 0.0371 0 0.0386
8.01 1 0.00574 0 0.0365 0 16
6.1 1 0.00582 0 0.0382 0 0.0376

5.29 1 0.00578 0 0.0386 0 0.0382
3.51 1 0.0058 0 6.47 1 0.0415



6.88 1 0.00569 0 0.0376 0 0.0371
11.8 1 0.00557 0 0.0415 0 0.0388
5.54 1 0.00561 0 0.0388 0 0.0386
57.3 1 0.00658 0 0.0386 0 0.0365
23.5 1 0.00614 0 0.0439 0 0.0407
15.8 1 0.00727 0 0.0407 0 0.0217
8.27 1 0.107 1 0.0983
14.1 1 0.0372 0 0.0439



D_Pyrene Silver D_Silver Sulfate D_Sulfate Thallium D_Thallium
0 0.16 0 19.4 0 0.84 0
0 0.16 0 5.4 0 0.81 0
0 0.361 1 5.69 0 0.154 0
0 0.549 0 6.67 0 0.158 0
0 0.56 0 5.83 0 0.139 0
1 0.313 1 6.51 0 0.199 0
0 0.623 0 4.98 0 0.089 0
0 0.153 1 5.22 0 0.159 0
0 11 1 6.43 0 0.165 0
1 0.265 1 5.45 0 0.193 0
0 0.465 1 4.34 0 0.132 0
1 0.623 0 4.85 0 0.193 0
0 0.57 0 4.1 0 0.21 1
0 0.532 0 19.4 0 0.124 1
0 0.532 0 5.31 0 0.26 1
1 0.535 0 5.31 0 0.194 1
1 0.64 0 5.47 0 0.127 1
1 0.525 0 16.3 0 0.0978 1
1 0.532 0 8.27 1 0.274 1
1 0.583 0 4.67 1 0.357 1
0 0.593 0 12.3 1 0.19 1
0 0.613 0 24.5 1 0.366 1
1 0.549 0 6.06 1 0.445 1
1 0.567 0 64.8 1 0.239 1
0 0.697 0 8.98 1 0.278 0
0 0.516 0 7.7 1 0.104 1
0 0.514 0 95.3 1 0.217 1
0 0.183 1 4.65 0 2.8 1
0 0.552 0 29.1 1 0.102 1
0 0.561 0 34.9 1 0.0799 1
0 0.542 0 6.46 0 0.175 1
0 0.557 0 10.7 0 0.245 1
0 0.149 0 7.67 0 0.0783 1
0 10.2 1 8.34 0 0.222 0
0 0.548 0 4.69 0 0.151 1
0 0.603 0 45.5 1 0.121 1
0 0.542 0 41.7 1 0.0678 1
1 0.272 1 5.33 0 0.106 0
0 113 1 37.5 1 0.217 0
0 0.531 1 9.41 1 0.189 1
0 0.392 1 124 1 0.17 1
0 0.72 1 42.3 1 0.0835 1
0 0.753 1 60.7 1 0.22 0
0 0.806 1 72.2 1 0.121 1
1 1.05 1 12.6 1 0.218 0
0 0.731 1 3.81 1 0.221 0
0 0.704 1 12 1 0.413 1
0 0.61 1 5 0 0.213 0



0 0.991 1 16.5 1 0.207 0
0 0.609 0 6.93 0 0.162 1
0 1.25 1 60.9 1 0.212 0
0 0.627 0 7.58 0 0.186 1
0 0.628 0 4.1 0 0.187 1
1 0.716 0 547 1 0.153 1
1 0.509 0 0.0711 1
0 0.784 1 0.218 1



Zinc D_Zinc
58.2 1

74 1
41.5 1
33.1 1
45.1 1

49 1
40.8 1
54.7 1
43.8 1
37.8 1

41 1
40.1 1
25.5 1
22.8 1

31 1
17.3 1
26.2 1
26.6 1
17.9 1

46 1
33.2 1
32.9 1
34.1 1
34.1 1
39.4 1
30.1 1
35.6 1
42.6 1
51.8 1
39.5 1
43.6 1
31.6 1
34.4 1

32 1
27.7 1

33 1
33.1 1
42.9 1
62.1 1
56.2 1
63.7 1
29.3 1

50 1
33.2 1
35.8 1
25.2 1
41.5 1
25.7 1



33.3 1
21.3 1
26.7 1
393 1

35.8 1
38.8 1
32.6 1
32.9 1
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A B C D E F G H I J K L
UCL Statistics for Data Sets with Non-Detects

User Selected Options
e/Time of Computation   2/13/2015 10:29:22 PM

General Statistics
Total Number of Observations      10 Number of Distinct Observations      10

 f Bootstrap Operations   2000

Cobalt

From File   ProUCLinput_16-017(p)_0-10.xls
Full Precision   OFF

Confidence Coefficient   95%

Coefficient of Variation       0.68 Skewness       0.53

Maximum      11.6 Median       5.12
SD       3.54 Std. Error of Mean       1.12

Number of Missing Observations       0
Minimum       0.46 Mean       5.14

Data appear Normal at 5% Significance Level

Assuming Normal Distribution
   95% Normal UCL    95% UCLs (Adjusted for Skewness)

Lilliefors Test Statistic       0.20 Lilliefors GOF Test
5% Lilliefors Critical Value       0.28 Data appear Normal at 5% Significance Level

Normal GOF Test
Shapiro Wilk Test Statistic       0.94 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.84 Data appear Normal at 5% Significance Level

5% K-S Critical Value       0.27d data appear Gamma Distributed at 5% Significan
Detected data appear Gamma Distributed at 5% Significance Level

5% A-D Critical Value       0.73d data appear Gamma Distributed at 5% Significan
K-S Test Statistic       0.16 Kolmogrov-Smirnoff Gamma GOF Test

Gamma GOF Test
A-D Test Statistic       0.39 Anderson-Darling Gamma GOF Test

   95% Student's-t UCL       7.20    95% Adjusted-CLT UCL (Chen-1995)       7.19
   95% Modified-t UCL (Johnson-1978)       7.23

MLE Mean (bias corrected)       5.14 MLE Sd (bias corrected)       4.72
Approximate Chi Square Value (0.05)      13.67

Theta hat (MLE)       3.21 Theta star (bias corrected MLE)       4.33
nu hat (MLE)      32.05 nu star (bias corrected)      23.77

Gamma Statistics
k hat (MLE)       1.60 k star (bias corrected MLE)       1.18

5% Shapiro Wilk Critical Value       0.84Data appear Lognormal at 5% Significance Level
Lilliefors Test Statistic       0.21 Lilliefors Lognormal GOF Test

Lognormal GOF Test
Shapiro Wilk Test Statistic       0.86 Shapiro Wilk Lognormal GOF Test

Assuming Gamma Distribution
oximate Gamma UCL (use when n>=50))       8.94% Adjusted Gamma UCL (use when n<50)       9.89

Adjusted Level of Significance      0.026 Adjusted Chi Square Value      12.36

Assuming Lognormal Distribution
   95% H-UCL      18.7    90% Chebyshev (MVUE) UCL      11.79

Maximum of Logged Data       2.45 SD of logged Data       1.03

Lognormal Statistics
Minimum of Logged Data     -0.768 Mean of logged Data       1.29

5% Lilliefors Critical Value       0.28Data appear Lognormal at 5% Significance Level
Data appear Lognormal at 5% Significance Level

   95% CLT UCL       6.99    95% Jackknife UCL       7.20
   95% Standard Bootstrap UCL       6.89    95% Bootstrap-t UCL       7.46

Nonparametric Distribution Free UCL Statistics
Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

   95% Chebyshev (MVUE) UCL      14.51  97.5% Chebyshev (MVUE) UCL      18.27
   99% Chebyshev (MVUE) UCL      25.67

Suggested UCL to Use
95% Student's-t UCL       7.20

   90% Chebyshev(Mean, Sd) UCL       8.51    95% Chebyshev(Mean, Sd) UCL      10.03
 97.5% Chebyshev(Mean, Sd) UCL      12.15    99% Chebyshev(Mean, Sd) UCL      16.3

   95% Hall's Bootstrap UCL       8.54    95% Percentile Bootstrap UCL       6.94
   95% BCA Bootstrap UCL       7.13

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
mmendations are based upon the results of the simulation studies summarized in Singh, Singh, and 

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.
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A B C D E F G H I J K L

Total Number of Observations      10 Number of Distinct Observations      10
Number of Missing Observations       0

Copper

General Statistics

For additional insight the user may want to consult a statistician.

Normal GOF Test
Shapiro Wilk Test Statistic       0.93 Shapiro Wilk GOF Test

SD       4.47 Std. Error of Mean       1.41
Coefficient of Variation       0.56 Skewness       1.03

Minimum       1.69 Mean       7.91
Maximum      17.7 Median       7.38

Assuming Normal Distribution
   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL      10.51    95% Adjusted-CLT UCL (Chen-1995)      10.74

5% Lilliefors Critical Value       0.28 Data appear Normal at 5% Significance Level
Data appear Normal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.84 Data appear Normal at 5% Significance Level
Lilliefors Test Statistic       0.18 Lilliefors GOF Test

K-S Test Statistic       0.15 Kolmogrov-Smirnoff Gamma GOF Test
5% K-S Critical Value       0.26d data appear Gamma Distributed at 5% Significan

Gamma GOF Test
A-D Test Statistic       0.19 Anderson-Darling Gamma GOF Test

5% A-D Critical Value       0.73d data appear Gamma Distributed at 5% Significan

   95% Modified-t UCL (Johnson-1978)      10.59

MLE Mean (bias corrected)       7.91 MLE Sd (bias corrected)       5.17
Approximate Chi Square Value (0.05)      32.12

Theta hat (MLE)       2.43 Theta star (bias corrected MLE)       3.38
nu hat (MLE)      64.98 nu star (bias corrected)      46.82

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics
k hat (MLE)       3.24 k star (bias corrected MLE)       2.34

5% Shapiro Wilk Critical Value       0.84Data appear Lognormal at 5% Significance Level
Lilliefors Test Statistic       0.19 Lilliefors Lognormal GOF Test

Lognormal GOF Test
Shapiro Wilk Test Statistic       0.94 Shapiro Wilk Lognormal GOF Test

Assuming Gamma Distribution
oximate Gamma UCL (use when n>=50))      11.54% Adjusted Gamma UCL (use when n<50)      12.35

Adjusted Level of Significance      0.026 Adjusted Chi Square Value      30.01

Assuming Lognormal Distribution
   95% H-UCL      13.97    90% Chebyshev (MVUE) UCL      13.16

Maximum of Logged Data       2.87 SD of logged Data       0.64

Lognormal Statistics
Minimum of Logged Data       0.52 Mean of logged Data       1.90

5% Lilliefors Critical Value       0.28Data appear Lognormal at 5% Significance Level
Data appear Lognormal at 5% Significance Level

   95% CLT UCL      10.24    95% Jackknife UCL      10.51
   95% Standard Bootstrap UCL      10.1    95% Bootstrap-t UCL      11.43

Nonparametric Distribution Free UCL Statistics
Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

   95% Chebyshev (MVUE) UCL      15.46  97.5% Chebyshev (MVUE) UCL      18.65
   99% Chebyshev (MVUE) UCL      24.91

Suggested UCL to Use
95% Student's-t UCL      10.51

   90% Chebyshev(Mean, Sd) UCL      12.16    95% Chebyshev(Mean, Sd) UCL      14.09
 97.5% Chebyshev(Mean, Sd) UCL      16.76    99% Chebyshev(Mean, Sd) UCL      22

   95% Hall's Bootstrap UCL      14.61    95% Percentile Bootstrap UCL      10.14
   95% BCA Bootstrap UCL      10.76

Total Number of Observations      10 Number of Distinct Observations      10

Fluoride

General Statistics

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
mmendations are based upon the results of the simulation studies summarized in Singh, Singh, and 

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.
For additional insight the user may want to consult a statistician.
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A B C D E F G H I J K L
Number of Missing Observations       0

Normal GOF Test
Shapiro Wilk Test Statistic       0.90 Shapiro Wilk GOF Test

SD       2.32 Std. Error of Mean       0.73
Coefficient of Variation       0.50 Skewness       0.30

Minimum       1.24 Mean       4.58
Maximum       7.95 Median       3.76

Assuming Normal Distribution
   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL       5.93    95% Adjusted-CLT UCL (Chen-1995)       5.86

5% Lilliefors Critical Value       0.28 Data appear Normal at 5% Significance Level
Data appear Normal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.84 Data appear Normal at 5% Significance Level
Lilliefors Test Statistic       0.18 Lilliefors GOF Test

K-S Test Statistic       0.17 Kolmogrov-Smirnoff Gamma GOF Test
5% K-S Critical Value       0.26d data appear Gamma Distributed at 5% Significan

Gamma GOF Test
A-D Test Statistic       0.38 Anderson-Darling Gamma GOF Test

5% A-D Critical Value       0.73d data appear Gamma Distributed at 5% Significan

   95% Modified-t UCL (Johnson-1978)       5.94

MLE Mean (bias corrected)       4.58 MLE Sd (bias corrected)       2.76
Approximate Chi Square Value (0.05)      39.06

Theta hat (MLE)       1.19 Theta star (bias corrected MLE)       1.66
nu hat (MLE)      76.84 nu star (bias corrected)      55.12

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics
k hat (MLE)       3.84 k star (bias corrected MLE)       2.75

5% Shapiro Wilk Critical Value       0.84Data appear Lognormal at 5% Significance Level
Lilliefors Test Statistic       0.16 Lilliefors Lognormal GOF Test

Lognormal GOF Test
Shapiro Wilk Test Statistic       0.91 Shapiro Wilk Lognormal GOF Test

Assuming Gamma Distribution
oximate Gamma UCL (use when n>=50))       6.46% Adjusted Gamma UCL (use when n<50)       6.87

Adjusted Level of Significance      0.026 Adjusted Chi Square Value      36.72

Assuming Lognormal Distribution
   95% H-UCL       7.44    90% Chebyshev (MVUE) UCL       7.26

Maximum of Logged Data       2.07 SD of logged Data       0.58

Lognormal Statistics
Minimum of Logged Data       0.21 Mean of logged Data       1.38

5% Lilliefors Critical Value       0.28Data appear Lognormal at 5% Significance Level
Data appear Lognormal at 5% Significance Level

   95% CLT UCL       5.79    95% Jackknife UCL       5.93
   95% Standard Bootstrap UCL       5.71    95% Bootstrap-t UCL       6.03

Nonparametric Distribution Free UCL Statistics
Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

   95% Chebyshev (MVUE) UCL       8.44  97.5% Chebyshev (MVUE) UCL      10.09
   99% Chebyshev (MVUE) UCL      13.32

Suggested UCL to Use
95% Student's-t UCL       5.93

   90% Chebyshev(Mean, Sd) UCL       6.78    95% Chebyshev(Mean, Sd) UCL       7.78
 97.5% Chebyshev(Mean, Sd) UCL       9.17    99% Chebyshev(Mean, Sd) UCL      11.9

   95% Hall's Bootstrap UCL       5.71    95% Percentile Bootstrap UCL       5.73
   95% BCA Bootstrap UCL       5.79

Total Number of Observations      10 Number of Distinct Observations      10
Number of Missing Observations       0

Lead

General Statistics

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
mmendations are based upon the results of the simulation studies summarized in Singh, Singh, and 

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.
For additional insight the user may want to consult a statistician.

Normal GOF Test

SD       6.14 Std. Error of Mean       1.94
Coefficient of Variation       0.39 Skewness       0.18

Minimum       4.59 Mean      15.38
Maximum      25.9 Median      14.9
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Shapiro Wilk Test Statistic       0.96 Shapiro Wilk GOF Test

Assuming Normal Distribution
   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL      18.94    95% Adjusted-CLT UCL (Chen-1995)      18.69

5% Lilliefors Critical Value       0.28 Data appear Normal at 5% Significance Level
Data appear Normal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.84 Data appear Normal at 5% Significance Level
Lilliefors Test Statistic       0.17 Lilliefors GOF Test

K-S Test Statistic       0.18 Kolmogrov-Smirnoff Gamma GOF Test
5% K-S Critical Value       0.26d data appear Gamma Distributed at 5% Significan

Gamma GOF Test
A-D Test Statistic       0.33 Anderson-Darling Gamma GOF Test

5% A-D Critical Value       0.72d data appear Gamma Distributed at 5% Significan

   95% Modified-t UCL (Johnson-1978)      18.96

MLE Mean (bias corrected)      15.38 MLE Sd (bias corrected)       7.57
Approximate Chi Square Value (0.05)      62.51

Theta hat (MLE)       2.65 Theta star (bias corrected MLE)       3.73
nu hat (MLE)    115.9 nu star (bias corrected)      82.44

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics
k hat (MLE)       5.79 k star (bias corrected MLE)       4.12

5% Shapiro Wilk Critical Value       0.84Data appear Lognormal at 5% Significance Level
Lilliefors Test Statistic       0.22 Lilliefors Lognormal GOF Test

Lognormal GOF Test
Shapiro Wilk Test Statistic       0.89 Shapiro Wilk Lognormal GOF Test

Assuming Gamma Distribution
oximate Gamma UCL (use when n>=50))      20.28% Adjusted Gamma UCL (use when n<50)      21.31

Adjusted Level of Significance      0.026 Adjusted Chi Square Value      59.5

Assuming Lognormal Distribution
   95% H-UCL      22.44    90% Chebyshev (MVUE) UCL      22.83

Maximum of Logged Data       3.25 SD of logged Data       0.48

Lognormal Statistics
Minimum of Logged Data       1.52 Mean of logged Data       2.64

5% Lilliefors Critical Value       0.28Data appear Lognormal at 5% Significance Level
Data appear Lognormal at 5% Significance Level

   95% CLT UCL      18.57    95% Jackknife UCL      18.94
   95% Standard Bootstrap UCL      18.34    95% Bootstrap-t UCL      19.33

Nonparametric Distribution Free UCL Statistics
Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

   95% Chebyshev (MVUE) UCL      26.11  97.5% Chebyshev (MVUE) UCL      30.65
   99% Chebyshev (MVUE) UCL      39.58

Suggested UCL to Use
95% Student's-t UCL      18.94

   90% Chebyshev(Mean, Sd) UCL      21.2    95% Chebyshev(Mean, Sd) UCL      23.84
 97.5% Chebyshev(Mean, Sd) UCL      27.51    99% Chebyshev(Mean, Sd) UCL      34.7

   95% Hall's Bootstrap UCL      20.02    95% Percentile Bootstrap UCL      18.36
   95% BCA Bootstrap UCL      18.55

Total Number of Observations      10 Number of Distinct Observations      10
Number of Missing Observations       0

Manganese

General Statistics

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
mmendations are based upon the results of the simulation studies summarized in Singh, Singh, and 

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.
For additional insight the user may want to consult a statistician.

Normal GOF Test
Shapiro Wilk Test Statistic       0.85 Shapiro Wilk GOF Test

SD    264.3 Std. Error of Mean      83.58
Coefficient of Variation       0.73 Skewness       1.40

Minimum      79.1 Mean    359.4
Maximum    942 Median    294.5

Assuming Normal Distribution

5% Lilliefors Critical Value       0.28 Data appear Normal at 5% Significance Level
Data appear Normal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.84 Data appear Normal at 5% Significance Level
Lilliefors Test Statistic       0.25 Lilliefors GOF Test
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   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL    512.6    95% Adjusted-CLT UCL (Chen-1995)    536.7

K-S Test Statistic       0.16 Kolmogrov-Smirnoff Gamma GOF Test
5% K-S Critical Value       0.26d data appear Gamma Distributed at 5% Significan

Gamma GOF Test
A-D Test Statistic       0.29 Anderson-Darling Gamma GOF Test

5% A-D Critical Value       0.73d data appear Gamma Distributed at 5% Significan

   95% Modified-t UCL (Johnson-1978)    518.8

MLE Mean (bias corrected)    359.4 MLE Sd (bias corrected)    280.8
Approximate Chi Square Value (0.05)      20.68

Theta hat (MLE)    160.1 Theta star (bias corrected MLE)    219.4
nu hat (MLE)      44.9 nu star (bias corrected)      32.76

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics
k hat (MLE)       2.24 k star (bias corrected MLE)       1.63

5% Shapiro Wilk Critical Value       0.84Data appear Lognormal at 5% Significance Level
Lilliefors Test Statistic       0.16 Lilliefors Lognormal GOF Test

Lognormal GOF Test
Shapiro Wilk Test Statistic       0.95 Shapiro Wilk Lognormal GOF Test

Assuming Gamma Distribution
oximate Gamma UCL (use when n>=50))    569.5% Adjusted Gamma UCL (use when n<50)    618.9

Adjusted Level of Significance      0.026 Adjusted Chi Square Value      19.03

Assuming Lognormal Distribution
   95% H-UCL    724.3    90% Chebyshev (MVUE) UCL    630.7

Maximum of Logged Data       6.84 SD of logged Data       0.75

Lognormal Statistics
Minimum of Logged Data       4.37 Mean of logged Data       5.64

5% Lilliefors Critical Value       0.28Data appear Lognormal at 5% Significance Level
Data appear Lognormal at 5% Significance Level

   95% CLT UCL    496.9    95% Jackknife UCL    512.6
   95% Standard Bootstrap UCL    490.5    95% Bootstrap-t UCL    657.5

Nonparametric Distribution Free UCL Statistics
Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

   95% Chebyshev (MVUE) UCL    752  97.5% Chebyshev (MVUE) UCL    920.3
   99% Chebyshev (MVUE) UCL   1251

Suggested UCL to Use
95% Student's-t UCL    512.6

   90% Chebyshev(Mean, Sd) UCL    610.2    95% Chebyshev(Mean, Sd) UCL    723.7
 97.5% Chebyshev(Mean, Sd) UCL    881.4    99% Chebyshev(Mean, Sd) UCL   1191

   95% Hall's Bootstrap UCL   1459    95% Percentile Bootstrap UCL    491
   95% BCA Bootstrap UCL    532.4

Total Number of Observations      10 Number of Distinct Observations      10
Number of Missing Observations       0

Vanadium

General Statistics

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
mmendations are based upon the results of the simulation studies summarized in Singh, Singh, and 

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.
For additional insight the user may want to consult a statistician.

Normal GOF Test
Shapiro Wilk Test Statistic       0.93 Shapiro Wilk GOF Test

SD      11.67 Std. Error of Mean       3.68
Coefficient of Variation       0.50 Skewness     -0.55

Minimum       2.66 Mean      23.24
Maximum      40.3 Median      27.5

Assuming Normal Distribution
   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL      30    95% Adjusted-CLT UCL (Chen-1995)      28.62

5% Lilliefors Critical Value       0.28 Data appear Normal at 5% Significance Level
Data appear Normal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.84 Data appear Normal at 5% Significance Level
Lilliefors Test Statistic       0.23 Lilliefors GOF Test

Gamma GOF Test
A-D Test Statistic       0.72 Anderson-Darling Gamma GOF Test

5% A-D Critical Value       0.73d data appear Gamma Distributed at 5% Significan

   95% Modified-t UCL (Johnson-1978)      29.89
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K-S Test Statistic       0.27 Kolmogrov-Smirnoff Gamma GOF Test

5% K-S Critical Value       0.26ata Not Gamma Distributed at 5% Significance Lev

MLE Mean (bias corrected)      23.24 MLE Sd (bias corrected)      17.19
Approximate Chi Square Value (0.05)      23.71

Theta hat (MLE)       9.23 Theta star (bias corrected MLE)      12.72
nu hat (MLE)      50.3 nu star (bias corrected)      36.54

Detected data follow Appr. Gamma Distribution at 5% Significance Level

Gamma Statistics
k hat (MLE)       2.51 k star (bias corrected MLE)       1.82

5% Shapiro Wilk Critical Value       0.84 Data Not Lognormal at 5% Significance Level
Lilliefors Test Statistic       0.27 Lilliefors Lognormal GOF Test

Lognormal GOF Test
Shapiro Wilk Test Statistic       0.79 Shapiro Wilk Lognormal GOF Test

Assuming Gamma Distribution
oximate Gamma UCL (use when n>=50))      35.82% Adjusted Gamma UCL (use when n<50)      38.73

Adjusted Level of Significance      0.026 Adjusted Chi Square Value      21.93

Assuming Lognormal Distribution
   95% H-UCL      56.71    90% Chebyshev (MVUE) UCL      46.08

Maximum of Logged Data       3.69 SD of logged Data       0.82

Lognormal Statistics
Minimum of Logged Data       0.97 Mean of logged Data       2.93

5% Lilliefors Critical Value       0.28Data appear Lognormal at 5% Significance Level
Data appear Approximate Lognormal at 5% Significance Level

   95% CLT UCL      29.3    95% Jackknife UCL      30
   95% Standard Bootstrap UCL      29.12    95% Bootstrap-t UCL      29.07

Nonparametric Distribution Free UCL Statistics
Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

   95% Chebyshev (MVUE) UCL      55.46  97.5% Chebyshev (MVUE) UCL      68.48
   99% Chebyshev (MVUE) UCL      94.05

Suggested UCL to Use
95% Student's-t UCL      30

   90% Chebyshev(Mean, Sd) UCL      34.3    95% Chebyshev(Mean, Sd) UCL      39.31
 97.5% Chebyshev(Mean, Sd) UCL      46.27    99% Chebyshev(Mean, Sd) UCL      59.94

   95% Hall's Bootstrap UCL      28.52    95% Percentile Bootstrap UCL      28.86
   95% BCA Bootstrap UCL      28.42

Zinc

General Statistics
Total Number of Observations      10 Number of Distinct Observations      10

 highly negatively-skewed data, confidence limits (e.g., Chen, Johnson, Lognormal, and Gamma) ma
reliable.  Chen's and Johnson's methods provide adjustments for positvely skewed data sets.

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
mmendations are based upon the results of the simulation studies summarized in Singh, Singh, and 

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.
For additional insight the user may want to consult a statistician.

Coefficient of Variation       0.38 Skewness       0.43

Maximum      49.6 Median      27.6
SD      11 Std. Error of Mean       3.48

Number of Missing Observations       0
Minimum      13.4 Mean      28.65

Data appear Normal at 5% Significance Level

Assuming Normal Distribution
   95% Normal UCL    95% UCLs (Adjusted for Skewness)

Lilliefors Test Statistic       0.13 Lilliefors GOF Test
5% Lilliefors Critical Value       0.28 Data appear Normal at 5% Significance Level

Normal GOF Test
Shapiro Wilk Test Statistic       0.95 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.84 Data appear Normal at 5% Significance Level

5% A-D Critical Value       0.72d data appear Gamma Distributed at 5% Significan
K-S Test Statistic       0.15 Kolmogrov-Smirnoff Gamma GOF Test

Gamma GOF Test
A-D Test Statistic       0.23 Anderson-Darling Gamma GOF Test

   95% Student's-t UCL      35.03    95% Adjusted-CLT UCL (Chen-1995)      34.88
   95% Modified-t UCL (Johnson-1978)      35.11

5% K-S Critical Value       0.26d data appear Gamma Distributed at 5% Significan
Detected data appear Gamma Distributed at 5% Significance Level
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Theta hat (MLE)       3.96 Theta star (bias corrected MLE)       5.59
nu hat (MLE)    144.5 nu star (bias corrected)    102.5

Gamma Statistics
k hat (MLE)       7.22 k star (bias corrected MLE)       5.12

Assuming Gamma Distribution
oximate Gamma UCL (use when n>=50))      36.64% Adjusted Gamma UCL (use when n<50)      38.28

Adjusted Level of Significance      0.026 Adjusted Chi Square Value      76.72

MLE Mean (bias corrected)      28.65 MLE Sd (bias corrected)      12.65
Approximate Chi Square Value (0.05)      80.15

Lognormal Statistics
Minimum of Logged Data       2.59 Mean of logged Data       3.28

5% Lilliefors Critical Value       0.28Data appear Lognormal at 5% Significance Level
Data appear Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.84Data appear Lognormal at 5% Significance Level
Lilliefors Test Statistic       0.15 Lilliefors Lognormal GOF Test

Lognormal GOF Test
Shapiro Wilk Test Statistic       0.96 Shapiro Wilk Lognormal GOF Test

   95% Chebyshev (MVUE) UCL      45.03  97.5% Chebyshev (MVUE) UCL      52.08
   99% Chebyshev (MVUE) UCL      65.93

Assuming Lognormal Distribution
   95% H-UCL      38.51    90% Chebyshev (MVUE) UCL      39.95

Maximum of Logged Data       3.90 SD of logged Data       0.40

   95% Hall's Bootstrap UCL      35.68    95% Percentile Bootstrap UCL      34.11
   95% BCA Bootstrap UCL      34.41

   95% CLT UCL      34.37    95% Jackknife UCL      35.03
   95% Standard Bootstrap UCL      34.02    95% Bootstrap-t UCL      35.85

Nonparametric Distribution Free UCL Statistics
Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
mmendations are based upon the results of the simulation studies summarized in Singh, Singh, and 

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.
For additional insight the user may want to consult a statistician.

Suggested UCL to Use
95% Student's-t UCL      35.03

   90% Chebyshev(Mean, Sd) UCL      39.09    95% Chebyshev(Mean, Sd) UCL      43.82
 97.5% Chebyshev(Mean, Sd) UCL      50.38    99% Chebyshev(Mean, Sd) UCL      63.28
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A B C D E F G H I J K L
UCL Statistics for Data Sets with Non-Detects

User Selected Options
e/Time of Computation   2/13/2015 10:35:20 PM

General Statistics
Total Number of Observations      13 Number of Distinct Observations      12

 f Bootstrap Operations   2000

Calcium

From File   ProUCLinput_16-017(w)_0-10.xls
Full Precision   OFF

Confidence Coefficient   95%

Coefficient of Variation       0.42 Skewness       2.64

Maximum   6730 Median   2550
SD   1246 Std. Error of Mean    345.6

Number of Missing Observations       0
Minimum   2020 Mean   2964

Data Not Normal at 5% Significance Level

Assuming Normal Distribution
   95% Normal UCL    95% UCLs (Adjusted for Skewness)

Lilliefors Test Statistic       0.32 Lilliefors GOF Test
5% Lilliefors Critical Value       0.24 Data Not Normal at 5% Significance Level

Normal GOF Test
Shapiro Wilk Test Statistic       0.66 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.86 Data Not Normal at 5% Significance Level

5% A-D Critical Value       0.73ata Not Gamma Distributed at 5% Significance Lev
K-S Test Statistic       0.29 Kolmogrov-Smirnoff Gamma GOF Test

Gamma GOF Test
A-D Test Statistic       1.16 Anderson-Darling Gamma GOF Test

   95% Student's-t UCL   3580    95% Adjusted-CLT UCL (Chen-1995)   3803
   95% Modified-t UCL (Johnson-1978)   3622

Theta hat (MLE)    328.3 Theta star (bias corrected MLE)    423.6
nu hat (MLE)    234.7 nu star (bias corrected)    181.9

Gamma Statistics
k hat (MLE)       9.02 k star (bias corrected MLE)       6.99

5% K-S Critical Value       0.23ata Not Gamma Distributed at 5% Significance Lev
Data Not Gamma Distributed at 5% Significance Level

Assuming Gamma Distribution
oximate Gamma UCL (use when n>=50))   3554% Adjusted Gamma UCL (use when n<50)   3648

Adjusted Level of Significance      0.030 Adjusted Chi Square Value    147.8

MLE Mean (bias corrected)   2964 MLE Sd (bias corrected)   1121
Approximate Chi Square Value (0.05)    151.7

Lognormal Statistics
Minimum of Logged Data       7.61 Mean of logged Data       7.93

5% Lilliefors Critical Value       0.24 Data Not Lognormal at 5% Significance Level
Data Not Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.86 Data Not Lognormal at 5% Significance Level
Lilliefors Test Statistic       0.27 Lilliefors Lognormal GOF Test

Lognormal GOF Test
Shapiro Wilk Test Statistic       0.80 Shapiro Wilk Lognormal GOF Test

   95% Chebyshev (MVUE) UCL   4088  97.5% Chebyshev (MVUE) UCL   4586
   99% Chebyshev (MVUE) UCL   5564

Assuming Lognormal Distribution
   95% H-UCL   3525    90% Chebyshev (MVUE) UCL   3729

Maximum of Logged Data       8.81 SD of logged Data       0.32

   95% Hall's Bootstrap UCL   5606    95% Percentile Bootstrap UCL   3552
   95% BCA Bootstrap UCL   3873

   95% CLT UCL   3532    95% Jackknife UCL   3580
   95% Standard Bootstrap UCL   3513    95% Bootstrap-t UCL   4396

Nonparametric Distribution Free UCL Statistics
Data do not follow a Discernible Distribution (0.05)

Nonparametric Distribution Free UCLs

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
mmendations are based upon the results of the simulation studies summarized in Singh, Singh, and 

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

Suggested UCL to Use
95% Student's-t UCL   3580 or 95% Modified-t UCL   3622

   90% Chebyshev(Mean, Sd) UCL   4001    95% Chebyshev(Mean, Sd) UCL   4470
 97.5% Chebyshev(Mean, Sd) UCL   5122    99% Chebyshev(Mean, Sd) UCL   6403
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For additional insight the user may want to consult a statistician.

Minimum       8.94 Mean      12.15
Maximum      20.5 Median      10.9

Total Number of Observations      13 Number of Distinct Observations      10
Number of Missing Observations       0

Chromium

General Statistics

5% Lilliefors Critical Value       0.24 Data Not Normal at 5% Significance Level
Data Not Normal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.86 Data Not Normal at 5% Significance Level
Lilliefors Test Statistic       0.26 Lilliefors GOF Test

Normal GOF Test
Shapiro Wilk Test Statistic       0.78 Shapiro Wilk GOF Test

SD       3.01 Std. Error of Mean       0.83
Coefficient of Variation       0.24 Skewness       2.03

Gamma GOF Test
A-D Test Statistic       0.87 Anderson-Darling Gamma GOF Test

5% A-D Critical Value       0.73ata Not Gamma Distributed at 5% Significance Lev

   95% Modified-t UCL (Johnson-1978)      13.72

Assuming Normal Distribution
   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL      13.64    95% Adjusted-CLT UCL (Chen-1995)      14.03

Theta hat (MLE)       0.56 Theta star (bias corrected MLE)       0.72
nu hat (MLE)    561.4 nu star (bias corrected)    433.2

Detected data follow Appr. Gamma Distribution at 5% Significance Level

Gamma Statistics
k hat (MLE)      21.59 k star (bias corrected MLE)      16.66

K-S Test Statistic       0.23 Kolmogrov-Smirnoff Gamma GOF Test
5% K-S Critical Value       0.23d data appear Gamma Distributed at 5% Significan

Assuming Gamma Distribution
roximate Gamma UCL (use when n>=50)      13.64% Adjusted Gamma UCL (use when n<50)      13.87

Adjusted Level of Significance      0.030 Adjusted Chi Square Value    379.6

MLE Mean (bias corrected)      12.15 MLE Sd (bias corrected)       2.97
Approximate Chi Square Value (0.05)    385.9

Lognormal Statistics
Minimum of Logged Data       2.19 Mean of logged Data       2.47

5% Lilliefors Critical Value       0.24Data appear Lognormal at 5% Significance Level
Data appear Approximate Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.86 Data Not Lognormal at 5% Significance Level
Lilliefors Test Statistic       0.21 Lilliefors Lognormal GOF Test

Lognormal GOF Test
Shapiro Wilk Test Statistic       0.86 Shapiro Wilk Lognormal GOF Test

   95% Chebyshev (MVUE) UCL      15.29  97.5% Chebyshev (MVUE) UCL      16.66
   99% Chebyshev (MVUE) UCL      19.35

Assuming Lognormal Distribution
   95% H-UCL      13.62    90% Chebyshev (MVUE) UCL      14.3

Maximum of Logged Data       3.02 SD of logged Data       0.21

   95% Hall's Bootstrap UCL      20.16    95% Percentile Bootstrap UCL      13.58
   95% BCA Bootstrap UCL      13.91

   95% CLT UCL      13.52    95% Jackknife UCL      13.64
   95% Standard Bootstrap UCL      13.51    95% Bootstrap-t UCL      14.88

Nonparametric Distribution Free UCL Statistics
Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
mmendations are based upon the results of the simulation studies summarized in Singh, Singh, and 

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.
For additional insight the user may want to consult a statistician.

Suggested UCL to Use
95% Adjusted Gamma UCL      13.87

   90% Chebyshev(Mean, Sd) UCL      14.65    95% Chebyshev(Mean, Sd) UCL      15.79
 97.5% Chebyshev(Mean, Sd) UCL      17.36    99% Chebyshev(Mean, Sd) UCL      20.46

Total Number of Observations      13 Number of Distinct Observations      13

Cobalt

General Statistics
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Minimum       4.32 Mean       6.57
Maximum       9.8 Median       6.98

Number of Missing Observations       0

5% Lilliefors Critical Value       0.24 Data appear Normal at 5% Significance Level
Data appear Normal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.86 Data appear Normal at 5% Significance Level
Lilliefors Test Statistic       0.15 Lilliefors GOF Test

Normal GOF Test
Shapiro Wilk Test Statistic       0.94 Shapiro Wilk GOF Test

SD       1.48 Std. Error of Mean       0.41
Coefficient of Variation       0.22 Skewness       0.37

Gamma GOF Test
A-D Test Statistic       0.35 Anderson-Darling Gamma GOF Test

5% A-D Critical Value       0.73d data appear Gamma Distributed at 5% Significan

   95% Modified-t UCL (Johnson-1978)       7.31

Assuming Normal Distribution
   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL       7.30    95% Adjusted-CLT UCL (Chen-1995)       7.29

Theta hat (MLE)       0.31 Theta star (bias corrected MLE)       0.40
nu hat (MLE)    544.6 nu star (bias corrected)    420.3

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics
k hat (MLE)      20.95 k star (bias corrected MLE)      16.16

K-S Test Statistic       0.17 Kolmogrov-Smirnoff Gamma GOF Test
5% K-S Critical Value       0.23d data appear Gamma Distributed at 5% Significan

Assuming Gamma Distribution
oximate Gamma UCL (use when n>=50))       7.39% Adjusted Gamma UCL (use when n<50)       7.51

Adjusted Level of Significance      0.030 Adjusted Chi Square Value    367.5

MLE Mean (bias corrected)       6.57 MLE Sd (bias corrected)       1.63
Approximate Chi Square Value (0.05)    373.8

Lognormal Statistics
Minimum of Logged Data       1.46 Mean of logged Data       1.85

5% Lilliefors Critical Value       0.24Data appear Lognormal at 5% Significance Level
Data appear Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.86Data appear Lognormal at 5% Significance Level
Lilliefors Test Statistic       0.18 Lilliefors Lognormal GOF Test

Lognormal GOF Test
Shapiro Wilk Test Statistic       0.94 Shapiro Wilk Lognormal GOF Test

   95% Chebyshev (MVUE) UCL       8.41  97.5% Chebyshev (MVUE) UCL       9.21
   99% Chebyshev (MVUE) UCL      10.78

Assuming Lognormal Distribution
   95% H-UCL       7.45    90% Chebyshev (MVUE) UCL       7.84

Maximum of Logged Data       2.28 SD of logged Data       0.23

   95% Hall's Bootstrap UCL       7.42    95% Percentile Bootstrap UCL       7.23
   95% BCA Bootstrap UCL       7.26

   95% CLT UCL       7.25    95% Jackknife UCL       7.30
   95% Standard Bootstrap UCL       7.23    95% Bootstrap-t UCL       7.34

Nonparametric Distribution Free UCL Statistics
Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
mmendations are based upon the results of the simulation studies summarized in Singh, Singh, and 

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.
For additional insight the user may want to consult a statistician.

Suggested UCL to Use
95% Student's-t UCL       7.30

   90% Chebyshev(Mean, Sd) UCL       7.81    95% Chebyshev(Mean, Sd) UCL       8.37
 97.5% Chebyshev(Mean, Sd) UCL       9.15    99% Chebyshev(Mean, Sd) UCL      10.68

Minimum       2.03 Mean       3.39
Maximum       6.14 Median       3.16

Total Number of Observations      13 Number of Distinct Observations      13
Number of Missing Observations       0

Fluoride

General Statistics

Normal GOF Test

SD       1.22 Std. Error of Mean       0.34
Coefficient of Variation       0.36 Skewness       0.85
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5% Lilliefors Critical Value       0.24 Data appear Normal at 5% Significance Level
Data appear Normal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.86 Data appear Normal at 5% Significance Level
Lilliefors Test Statistic       0.15 Lilliefors GOF Test

Shapiro Wilk Test Statistic       0.91 Shapiro Wilk GOF Test

Gamma GOF Test
A-D Test Statistic       0.35 Anderson-Darling Gamma GOF Test

5% A-D Critical Value       0.73d data appear Gamma Distributed at 5% Significan

   95% Modified-t UCL (Johnson-1978)       4.01

Assuming Normal Distribution
   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL       3.99    95% Adjusted-CLT UCL (Chen-1995)       4.03

Theta hat (MLE)       0.38 Theta star (bias corrected MLE)       0.49
nu hat (MLE)    229.2 nu star (bias corrected)    177.6

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics
k hat (MLE)       8.81 k star (bias corrected MLE)       6.83

K-S Test Statistic       0.15 Kolmogrov-Smirnoff Gamma GOF Test
5% K-S Critical Value       0.23d data appear Gamma Distributed at 5% Significan

Assuming Gamma Distribution
oximate Gamma UCL (use when n>=50))       4.07% Adjusted Gamma UCL (use when n<50)       4.18

Adjusted Level of Significance      0.030 Adjusted Chi Square Value    143.9

MLE Mean (bias corrected)       3.39 MLE Sd (bias corrected)       1.29
Approximate Chi Square Value (0.05)    147.8

Lognormal Statistics
Minimum of Logged Data       0.70 Mean of logged Data       1.16

5% Lilliefors Critical Value       0.24Data appear Lognormal at 5% Significance Level
Data appear Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.86Data appear Lognormal at 5% Significance Level
Lilliefors Test Statistic       0.14 Lilliefors Lognormal GOF Test

Lognormal GOF Test
Shapiro Wilk Test Statistic       0.94 Shapiro Wilk Lognormal GOF Test

   95% Chebyshev (MVUE) UCL       4.84  97.5% Chebyshev (MVUE) UCL       5.47
   99% Chebyshev (MVUE) UCL       6.71

Assuming Lognormal Distribution
   95% H-UCL       4.14    90% Chebyshev (MVUE) UCL       4.38

Maximum of Logged Data       1.81 SD of logged Data       0.35

   95% Hall's Bootstrap UCL       4.10    95% Percentile Bootstrap UCL       3.94
   95% BCA Bootstrap UCL       4.05

   95% CLT UCL       3.95    95% Jackknife UCL       3.99
   95% Standard Bootstrap UCL       3.93    95% Bootstrap-t UCL       4.14

Nonparametric Distribution Free UCL Statistics
Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
mmendations are based upon the results of the simulation studies summarized in Singh, Singh, and 

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.
For additional insight the user may want to consult a statistician.

Suggested UCL to Use
95% Student's-t UCL       3.99

   90% Chebyshev(Mean, Sd) UCL       4.41    95% Chebyshev(Mean, Sd) UCL       4.87
 97.5% Chebyshev(Mean, Sd) UCL       5.52    99% Chebyshev(Mean, Sd) UCL       6.78

Minimum Detect       1.44 Minimum Non-Detect       1.11
Maximum Detect      14.5 Maximum Non-Detect       1.18

Number of Detects       8 Number of Non-Detects       5
Number of Distinct Detects       8 Number of Distinct Non-Detects       4

Nitrate

General Statistics
Total Number of Observations      13 Number of Distinct Observations      12

Mean of Logged Detects       1.49 SD of Logged Detects       0.90

Median Detects       5.32 CV Detects       0.77
Skewness Detects       0.67 Kurtosis Detects     -0.639

Variance Detects      22.72 Percent Non-Detects      38.46
Mean Detects       6.15 SD Detects       4.76

Lilliefors Test Statistic       0.18 Lilliefors GOF Test
5% Lilliefors Critical Value       0.31etected Data appear Normal at 5% Significance Le

Normal GOF Test on Detects Only
Shapiro Wilk Test Statistic       0.90 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.81etected Data appear Normal at 5% Significance Le
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Detected Data appear Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs
Mean       4.21 Standard Error of Mean       1.26

97.5% KM Chebyshev UCL      12.13 99% KM Chebyshev UCL      16.82

   95% KM (z) UCL       6.29    95% KM Bootstrap t UCL       7.20
90% KM Chebyshev UCL       8.01 95% KM Chebyshev UCL       9.73

SD       4.27    95% KM (BCA) UCL       6.30
95% KM (t) UCL       6.47 95% KM (Percentile Bootstrap) UCL       6.31

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only
k hat (MLE)       1.70 k star (bias corrected MLE)       1.15

K-S Test Statistic       0.20 Kolmogrov-Smirnoff GOF
5% K-S Critical Value       0.29d data appear Gamma Distributed at 5% Significan

Gamma GOF Tests on Detected Observations Only
A-D Test Statistic       0.35 Anderson-Darling GOF Test

5% A-D Critical Value       0.72d data appear Gamma Distributed at 5% Significan

Gamma Kaplan-Meier (KM) Statistics
k hat (KM)       0.97 nu hat (KM)      25.3

MLE Mean (bias corrected)       6.15 MLE Sd (bias corrected)       5.73

Theta hat (MLE)       3.60 Theta star (bias corrected MLE)       5.34
nu hat (MLE)      27.35 nu star (bias corrected)      18.43

ma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM e
Minimum      0.01 Mean       3.79

Gamma ROS Statistics using Imputed  Non-Detects
GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1
For such situations, GROS method tends to yield inflated values of UCLs and BTVs

Approximate Chi Square Value (25.30, α)      14.84 Adjusted Chi Square Value (25.30, β)      13.71
 Approximate KM-UCL (use when n>=50)       7.18mma Adjusted KM-UCL (use when n<50)       7.77

nu hat (MLE)       8.15 nu star (bias corrected)       7.60
MLE Mean (bias corrected)       3.79 MLE Sd (bias corrected)       7.01

k hat (MLE)       0.31 k star (bias corrected MLE)       0.29
Theta hat (MLE)      12.09 Theta star (bias corrected MLE)      12.96

Maximum      14.5 Median       1.59
SD       4.78 CV       1.26

Lognormal GOF Test on Detected Observations Only
Shapiro Wilk Test Statistic       0.90 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.81ected Data appear Lognormal at 5% Significance L

mma Approximate UCL (use when n>=50)      11.49% Gamma Adjusted UCL (use when n<50)      13.65

Adjusted Level of Significance (β)      0.030
Approximate Chi Square Value (7.61, α)       2.50 Adjusted Chi Square Value (7.61, β)       2.11

SD in Original Scale       4.64 SD in Log Scale       1.37
% t UCL (assumes normality of ROS data)       6.25    95% Percentile Bootstrap UCL       6.05

Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects
Mean in Original Scale       3.96 Mean in Log Scale       0.60

Lilliefors Test Statistic       0.18 Lilliefors GOF Test
5% Lilliefors Critical Value       0.31ected Data appear Lognormal at 5% Significance L

KM SD (logged)       0.94    95% Critical H Value (KM-Log)       2.75
KM Standard Error of Mean (logged)       0.28

CLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distribute
KM Mean (logged)       0.96    95% H-UCL (KM -Log)       8.70

   95% BCA Bootstrap UCL       6.49    95% Bootstrap t UCL       7.11
   95% H-UCL (Log ROS)      18.99

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics
Detected Data appear Normal Distributed at 5% Significance Level

SD in Original Scale       4.60 SD in Log Scale       1.24
   95% t UCL (Assumes normality)       6.28    95% H-Stat UCL      14.46

DL/2 Statistics
DL/2 Normal DL/2 Log-Transformed
Mean in Original Scale       4.00 Mean in Log Scale       0.70

Pyrene

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
Recommendations are based upon data size, data distribution, and skewness.

mmendations are based upon the results of the simulation studies summarized in Singh, Maichle, and 
ations results will not cover all Real World data sets; for additional insight the user may want to cons

Suggested UCL to Use
95% KM (t) UCL       6.47 95% KM (Percentile Bootstrap) UCL       6.31
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General Statistics

Total Number of Observations      13 Number of Distinct Observations      13

Variance Detects 3.1730E Percent Non-Detects      61.54
Mean Detects      0.014 SD Detects     0.001

Minimum Detect      0.013 Minimum Non-Detect      0.037
Maximum Detect      0.017 Maximum Non-Detect      0.039

Number of Detects       5 Number of Non-Detects       8
Number of Distinct Detects       5 Number of Distinct Non-Detects       8

Normal GOF Test on Detects Only
Shapiro Wilk Test Statistic       0.66 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.76Detected Data Not Normal at 5% Significance Leve

Mean of Logged Detects     -4.223 SD of Logged Detects       0.11

Median Detects      0.014 CV Detects       0.12
Skewness Detects       2.14 Kurtosis Detects       4.66

SD     0.001    95% KM (BCA) UCL      0.016
95% KM (t) UCL      0.016 95% KM (Percentile Bootstrap) UCL      0.016

Detected Data Not Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs
Mean      0.014 Standard Error of Mean 7.9662E

Lilliefors Test Statistic       0.39 Lilliefors GOF Test
5% Lilliefors Critical Value       0.39Detected Data Not Normal at 5% Significance Leve

Gamma GOF Tests on Detected Observations Only
A-D Test Statistic       0.92 Anderson-Darling GOF Test

5% A-D Critical Value       0.67ed Data Not Gamma Distributed at 5% Significanc

97.5% KM Chebyshev UCL      0.019 99% KM Chebyshev UCL      0.022

   95% KM (z) UCL      0.016    95% KM Bootstrap t UCL      0.026
90% KM Chebyshev UCL      0.017 95% KM Chebyshev UCL      0.018

Theta hat (MLE) 1.5681E Theta star (bias corrected MLE) 3.9063E
nu hat (MLE)    940 nu star (bias corrected)    377.3

Detected Data Not Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only
k hat (MLE)      94 k star (bias corrected MLE)      37.73

K-S Test Statistic       0.40 Kolmogrov-Smirnoff GOF
5% K-S Critical Value       0.35ed Data Not Gamma Distributed at 5% Significanc

Approximate Chi Square Value (N/A, α)   2117 Adjusted Chi Square Value (N/A, β)   2102
 Approximate KM-UCL (use when n>=50)      0.015mma Adjusted KM-UCL (use when n<50)      0.015

Gamma Kaplan-Meier (KM) Statistics
k hat (KM)      85.59 nu hat (KM)   2225

MLE Mean (bias corrected)      0.014 MLE Sd (bias corrected)     0.002

Maximum      0.017 Median      0.014
SD     0.001 CV      0.069

ma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM e
Minimum      0.013 Mean      0.014

Gamma ROS Statistics using Imputed  Non-Detects
GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1
For such situations, GROS method tends to yield inflated values of UCLs and BTVs

Adjusted Level of Significance (β)      0.030
Approximate Chi Square Value (N/A, α)   4722 Adjusted Chi Square Value (N/A, β)   4699

nu hat (MLE)   6346 nu star (bias corrected)   4883
MLE Mean (bias corrected)      0.014 MLE Sd (bias corrected)     0.001

k hat (MLE)    244.1 k star (bias corrected MLE)    187.8
Theta hat (MLE) 6.0315E Theta star (bias corrected MLE) 7.8388E

Lilliefors Test Statistic       0.38 Lilliefors GOF Test
5% Lilliefors Critical Value       0.39ected Data appear Lognormal at 5% Significance L

Lognormal GOF Test on Detected Observations Only
Shapiro Wilk Test Statistic       0.68 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.76etected Data Not Lognormal at 5% Significance Le

mma Approximate UCL (use when n>=50)      0.015% Gamma Adjusted UCL (use when n<50)      0.015

   95% BCA Bootstrap UCL      0.015    95% Bootstrap t UCL      0.015
   95% H-UCL (Log ROS)     N/A    

SD in Original Scale     0.001 SD in Log Scale      0.065
% t UCL (assumes normality of ROS data)      0.015    95% Percentile Bootstrap UCL      0.015

Detected Data appear Approximate Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects
Mean in Original Scale      0.014 Mean in Log Scale     -4.223

DL/2 Statistics
DL/2 Normal DL/2 Log-Transformed
Mean in Original Scale      0.017 Mean in Log Scale     -4.057

KM SD (logged)       0.10    95% Critical H Value (KM-Log)       1.76
KM Standard Error of Mean (logged)      0.050

CLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distribute
KM Mean (logged)     -4.223    95% H-UCL (KM -Log)      0.015
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tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
Recommendations are based upon data size, data distribution, and skewness.

mmendations are based upon the results of the simulation studies summarized in Singh, Maichle, and 
ations results will not cover all Real World data sets; for additional insight the user may want to cons

Suggested UCL to Use
95% KM (t) UCL      0.016 95% KM (% Bootstrap) UCL      0.016

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics
Detected Data appear Approximate Lognormal Distributed at 5% Significance Level

SD in Original Scale     0.002 SD in Log Scale       0.15
   95% t UCL (Assumes normality)      0.018    95% H-Stat UCL      0.018

Minimum      22.3 Mean      32.45
Maximum      50.2 Median      31.3

Total Number of Observations      13 Number of Distinct Observations      13
Number of Missing Observations       0

Zinc

General Statistics

5% Lilliefors Critical Value       0.24 Data appear Normal at 5% Significance Level
Data appear Normal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.86 Data appear Normal at 5% Significance Level
Lilliefors Test Statistic       0.22 Lilliefors GOF Test

Normal GOF Test
Shapiro Wilk Test Statistic       0.89 Shapiro Wilk GOF Test

SD       7.41 Std. Error of Mean       2.05
Coefficient of Variation       0.22 Skewness       1.08

Gamma GOF Test
A-D Test Statistic       0.47 Anderson-Darling Gamma GOF Test

5% A-D Critical Value       0.73d data appear Gamma Distributed at 5% Significan

   95% Modified-t UCL (Johnson-1978)      36.22

Assuming Normal Distribution
   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL      36.12    95% Adjusted-CLT UCL (Chen-1995)      36.5

Theta hat (MLE)       1.44 Theta star (bias corrected MLE)       1.87
nu hat (MLE)    582.7 nu star (bias corrected)    449.5

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics
k hat (MLE)      22.41 k star (bias corrected MLE)      17.29

K-S Test Statistic       0.19 Kolmogrov-Smirnoff Gamma GOF Test
5% K-S Critical Value       0.23d data appear Gamma Distributed at 5% Significan

Assuming Gamma Distribution
oximate Gamma UCL (use when n>=50))      36.35% Adjusted Gamma UCL (use when n<50)      36.94

Adjusted Level of Significance      0.030 Adjusted Chi Square Value    394.9

MLE Mean (bias corrected)      32.45 MLE Sd (bias corrected)       7.80
Approximate Chi Square Value (0.05)    401.4

Lognormal Statistics
Minimum of Logged Data       3.10 Mean of logged Data       3.45

5% Lilliefors Critical Value       0.24Data appear Lognormal at 5% Significance Level
Data appear Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.86Data appear Lognormal at 5% Significance Level
Lilliefors Test Statistic       0.18 Lilliefors Lognormal GOF Test

Lognormal GOF Test
Shapiro Wilk Test Statistic       0.94 Shapiro Wilk Lognormal GOF Test

   95% Chebyshev (MVUE) UCL      41.03  97.5% Chebyshev (MVUE) UCL      44.74
   99% Chebyshev (MVUE) UCL      52.05

Assuming Lognormal Distribution
   95% H-UCL      36.49    90% Chebyshev (MVUE) UCL      38.35

Maximum of Logged Data       3.91 SD of logged Data       0.21

   95% Hall's Bootstrap UCL      41.83    95% Percentile Bootstrap UCL      35.8
   95% BCA Bootstrap UCL      36.16

   95% CLT UCL      35.84    95% Jackknife UCL      36.12
   95% Standard Bootstrap UCL      35.75    95% Bootstrap-t UCL      37.08

Nonparametric Distribution Free UCL Statistics
Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

   90% Chebyshev(Mean, Sd) UCL      38.62    95% Chebyshev(Mean, Sd) UCL      41.42
 97.5% Chebyshev(Mean, Sd) UCL      45.3    99% Chebyshev(Mean, Sd) UCL      52.92
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tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
mmendations are based upon the results of the simulation studies summarized in Singh, Singh, and 

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.
For additional insight the user may want to consult a statistician.

Suggested UCL to Use
95% Student's-t UCL      36.12
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From File   ProUCLinput_16-024(m)_0-1.xls
Full Precision   OFF

Confidence Coefficient   95%

UCL Statistics for Data Sets with Non-Detects

User Selected Options
e/Time of Computation   2/13/2015 10:38:09 PM

Number of Missing Observations       0
Minimum   3450 Mean   8394

General Statistics
Total Number of Observations       9 Number of Distinct Observations       9

 f Bootstrap Operations   2000

Aluminum

Note: Sample size is small (e.g., <10), if data are collected using ISM approach, you should use
guidance provided in ITRC Tech Reg Guide on ISM (ITRC, 2012) to compute statistics of interest.

For example, you may want to use Chebyshev UCL to estimate EPC (ITRC, 2012).
Chebyshev UCL can be computed using the Nonparametric and All UCL Options of ProUCL 5.0

Coefficient of Variation       0.56 Skewness       1.44

Maximum  18600 Median   6780
SD   4744 Std. Error of Mean   1581

Data appear Normal at 5% Significance Level

Assuming Normal Distribution
   95% Normal UCL    95% UCLs (Adjusted for Skewness)

Lilliefors Test Statistic       0.24 Lilliefors GOF Test
5% Lilliefors Critical Value       0.29 Data appear Normal at 5% Significance Level

Normal GOF Test
Shapiro Wilk Test Statistic       0.86 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.82 Data appear Normal at 5% Significance Level

5% A-D Critical Value       0.72d data appear Gamma Distributed at 5% Significan
K-S Test Statistic       0.17 Kolmogrov-Smirnoff Gamma GOF Test

Gamma GOF Test
A-D Test Statistic       0.28 Anderson-Darling Gamma GOF Test

   95% Student's-t UCL  11335    95% Adjusted-CLT UCL (Chen-1995)  11809
   95% Modified-t UCL (Johnson-1978)  11462

Theta hat (MLE)   1997 Theta star (bias corrected MLE)   2919
nu hat (MLE)      75.66 nu star (bias corrected)      51.77

Gamma Statistics
k hat (MLE)       4.20 k star (bias corrected MLE)       2.87

5% K-S Critical Value       0.28d data appear Gamma Distributed at 5% Significan
Detected data appear Gamma Distributed at 5% Significance Level

Assuming Gamma Distribution
oximate Gamma UCL (use when n>=50))  11990% Adjusted Gamma UCL (use when n<50)  12963

Adjusted Level of Significance      0.023 Adjusted Chi Square Value      33.53

MLE Mean (bias corrected)   8394 MLE Sd (bias corrected)   4950
Approximate Chi Square Value (0.05)      36.25

Lognormal Statistics
Minimum of Logged Data       8.14 Mean of logged Data       8.91

5% Lilliefors Critical Value       0.29Data appear Lognormal at 5% Significance Level
Data appear Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.82Data appear Lognormal at 5% Significance Level
Lilliefors Test Statistic       0.15 Lilliefors Lognormal GOF Test

Lognormal GOF Test
Shapiro Wilk Test Statistic       0.97 Shapiro Wilk Lognormal GOF Test

   95% Chebyshev (MVUE) UCL  14674  97.5% Chebyshev (MVUE) UCL  17416
   99% Chebyshev (MVUE) UCL  22802

Assuming Lognormal Distribution
   95% H-UCL  12770    90% Chebyshev (MVUE) UCL  12698

Maximum of Logged Data       9.83 SD of logged Data       0.51

   95% Hall's Bootstrap UCL  26378    95% Percentile Bootstrap UCL  10904
   95% BCA Bootstrap UCL  11370

   95% CLT UCL  10995    95% Jackknife UCL  11335
   95% Standard Bootstrap UCL  10858    95% Bootstrap-t UCL  13941

Nonparametric Distribution Free UCL Statistics
Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

Suggested UCL to Use

   90% Chebyshev(Mean, Sd) UCL  13138    95% Chebyshev(Mean, Sd) UCL  15287
 97.5% Chebyshev(Mean, Sd) UCL  18269    99% Chebyshev(Mean, Sd) UCL  24127
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Arsenic

General Statistics

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
mmendations are based upon the results of the simulation studies summarized in Singh, Singh, and 

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.
For additional insight the user may want to consult a statistician.

95% Student's-t UCL  11335

SD       1.06 Std. Error of Mean       0.35
Coefficient of Variation       0.42 Skewness       0.43

Minimum       0.95 Mean       2.51
Maximum       4.14 Median       2.29

Total Number of Observations       9 Number of Distinct Observations       9
Number of Missing Observations       0

5% Lilliefors Critical Value       0.29 Data appear Normal at 5% Significance Level
Data appear Normal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.82 Data appear Normal at 5% Significance Level
Lilliefors Test Statistic       0.15 Lilliefors GOF Test

Normal GOF Test
Shapiro Wilk Test Statistic       0.93 Shapiro Wilk GOF Test

Note: Sample size is small (e.g., <10), if data are collected using ISM approach, you should use
guidance provided in ITRC Tech Reg Guide on ISM (ITRC, 2012) to compute statistics of interest.

For example, you may want to use Chebyshev UCL to estimate EPC (ITRC, 2012).
Chebyshev UCL can be computed using the Nonparametric and All UCL Options of ProUCL 5.0

Gamma GOF Test
A-D Test Statistic       0.23 Anderson-Darling Gamma GOF Test

5% A-D Critical Value       0.72d data appear Gamma Distributed at 5% Significan

   95% Modified-t UCL (Johnson-1978)       3.18

Assuming Normal Distribution
   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL       3.18    95% Adjusted-CLT UCL (Chen-1995)       3.16

Theta hat (MLE)       0.43 Theta star (bias corrected MLE)       0.63
nu hat (MLE)    105.4 nu star (bias corrected)      71.61

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics
k hat (MLE)       5.85 k star (bias corrected MLE)       3.97

K-S Test Statistic       0.14 Kolmogrov-Smirnoff Gamma GOF Test
5% K-S Critical Value       0.28d data appear Gamma Distributed at 5% Significan

Assuming Gamma Distribution
oximate Gamma UCL (use when n>=50))       3.39% Adjusted Gamma UCL (use when n<50)       3.62

Adjusted Level of Significance      0.023 Adjusted Chi Square Value      49.78

MLE Mean (bias corrected)       2.51 MLE Sd (bias corrected)       1.26
Approximate Chi Square Value (0.05)      53.12

Lognormal Statistics
Minimum of Logged Data    -0.048 Mean of logged Data       0.83

5% Lilliefors Critical Value       0.29Data appear Lognormal at 5% Significance Level
Data appear Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.82Data appear Lognormal at 5% Significance Level
Lilliefors Test Statistic       0.15 Lilliefors Lognormal GOF Test

Lognormal GOF Test
Shapiro Wilk Test Statistic       0.94 Shapiro Wilk Lognormal GOF Test

   95% Chebyshev (MVUE) UCL       4.25  97.5% Chebyshev (MVUE) UCL       4.99
   99% Chebyshev (MVUE) UCL       6.45

Assuming Lognormal Distribution
   95% H-UCL       3.66    90% Chebyshev (MVUE) UCL       3.71

Maximum of Logged Data       1.42 SD of logged Data       0.46

   95% Hall's Bootstrap UCL       3.54    95% Percentile Bootstrap UCL       3.08
   95% BCA Bootstrap UCL       3.17

   95% CLT UCL       3.10    95% Jackknife UCL       3.18
   95% Standard Bootstrap UCL       3.06    95% Bootstrap-t UCL       3.39

Nonparametric Distribution Free UCL Statistics
Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

Suggested UCL to Use
95% Student's-t UCL       3.18

   90% Chebyshev(Mean, Sd) UCL       3.58    95% Chebyshev(Mean, Sd) UCL       4.07
 97.5% Chebyshev(Mean, Sd) UCL       4.74    99% Chebyshev(Mean, Sd) UCL       6.06
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Barium

General Statistics

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
mmendations are based upon the results of the simulation studies summarized in Singh, Singh, and 

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.
For additional insight the user may want to consult a statistician.

SD      53.77 Std. Error of Mean      17.92
Coefficient of Variation       0.38 Skewness    -0.066

Minimum      51.1 Mean    139.9
Maximum    223 Median    136

Total Number of Observations       9 Number of Distinct Observations       9
Number of Missing Observations       0

5% Lilliefors Critical Value       0.29 Data appear Normal at 5% Significance Level
Data appear Normal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.82 Data appear Normal at 5% Significance Level
Lilliefors Test Statistic      0.088 Lilliefors GOF Test

Normal GOF Test
Shapiro Wilk Test Statistic       0.99 Shapiro Wilk GOF Test

Note: Sample size is small (e.g., <10), if data are collected using ISM approach, you should use
guidance provided in ITRC Tech Reg Guide on ISM (ITRC, 2012) to compute statistics of interest.

For example, you may want to use Chebyshev UCL to estimate EPC (ITRC, 2012).
Chebyshev UCL can be computed using the Nonparametric and All UCL Options of ProUCL 5.0

Gamma GOF Test
A-D Test Statistic       0.18 Anderson-Darling Gamma GOF Test

5% A-D Critical Value       0.72d data appear Gamma Distributed at 5% Significan

   95% Modified-t UCL (Johnson-1978)    173.1

Assuming Normal Distribution
   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL    173.2    95% Adjusted-CLT UCL (Chen-1995)    168.9

Theta hat (MLE)      21.76 Theta star (bias corrected MLE)      32.09
nu hat (MLE)    115.7 nu star (bias corrected)      78.46

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics
k hat (MLE)       6.42 k star (bias corrected MLE)       4.35

K-S Test Statistic       0.11 Kolmogrov-Smirnoff Gamma GOF Test
5% K-S Critical Value       0.28d data appear Gamma Distributed at 5% Significan

Assuming Gamma Distribution
oximate Gamma UCL (use when n>=50))    185.8% Adjusted Gamma UCL (use when n<50)    197.7

Adjusted Level of Significance      0.023 Adjusted Chi Square Value      55.51

MLE Mean (bias corrected)    139.9 MLE Sd (bias corrected)      67
Approximate Chi Square Value (0.05)      59.05

Lognormal Statistics
Minimum of Logged Data       3.93 Mean of logged Data       4.86

5% Lilliefors Critical Value       0.29Data appear Lognormal at 5% Significance Level
Data appear Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.82Data appear Lognormal at 5% Significance Level
Lilliefors Test Statistic       0.15 Lilliefors Lognormal GOF Test

Lognormal GOF Test
Shapiro Wilk Test Statistic       0.93 Shapiro Wilk Lognormal GOF Test

   95% Chebyshev (MVUE) UCL    234.8  97.5% Chebyshev (MVUE) UCL    275.3
   99% Chebyshev (MVUE) UCL    354.8

Assuming Lognormal Distribution
   95% H-UCL    202.5    90% Chebyshev (MVUE) UCL    205.6

Maximum of Logged Data       5.40 SD of logged Data       0.45

   95% Hall's Bootstrap UCL    173.1    95% Percentile Bootstrap UCL    168.2
   95% BCA Bootstrap UCL    167.1

   95% CLT UCL    169.4    95% Jackknife UCL    173.2
   95% Standard Bootstrap UCL    167.8    95% Bootstrap-t UCL    171.7

Nonparametric Distribution Free UCL Statistics
Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
mmendations are based upon the results of the simulation studies summarized in Singh, Singh, and 

Suggested UCL to Use
95% Student's-t UCL    173.2

   90% Chebyshev(Mean, Sd) UCL    193.6    95% Chebyshev(Mean, Sd) UCL    218
 97.5% Chebyshev(Mean, Sd) UCL    251.8    99% Chebyshev(Mean, Sd) UCL    318.2
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and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

For additional insight the user may want to consult a statistician.

Number of Missing Observations       0
Minimum   1000 Mean   2192

Calcium

General Statistics
Total Number of Observations       9 Number of Distinct Observations       9

 highly negatively-skewed data, confidence limits (e.g., Chen, Johnson, Lognormal, and Gamma) ma
reliable.  Chen's and Johnson's methods provide adjustments for positvely skewed data sets.

Note: Sample size is small (e.g., <10), if data are collected using ISM approach, you should use
guidance provided in ITRC Tech Reg Guide on ISM (ITRC, 2012) to compute statistics of interest.

For example, you may want to use Chebyshev UCL to estimate EPC (ITRC, 2012).
Chebyshev UCL can be computed using the Nonparametric and All UCL Options of ProUCL 5.0

Coefficient of Variation       0.42 Skewness       0.51

Maximum   3660 Median   1840
SD    928.8 Std. Error of Mean    309.6

Data appear Normal at 5% Significance Level

Assuming Normal Distribution
   95% Normal UCL    95% UCLs (Adjusted for Skewness)

Lilliefors Test Statistic       0.20 Lilliefors GOF Test
5% Lilliefors Critical Value       0.29 Data appear Normal at 5% Significance Level

Normal GOF Test
Shapiro Wilk Test Statistic       0.91 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.82 Data appear Normal at 5% Significance Level

5% A-D Critical Value       0.72d data appear Gamma Distributed at 5% Significan
K-S Test Statistic       0.18 Kolmogrov-Smirnoff Gamma GOF Test

Gamma GOF Test
A-D Test Statistic       0.30 Anderson-Darling Gamma GOF Test

   95% Student's-t UCL   2768    95% Adjusted-CLT UCL (Chen-1995)   2758
   95% Modified-t UCL (Johnson-1978)   2777

Theta hat (MLE)    348.6 Theta star (bias corrected MLE)    513.8
nu hat (MLE)    113.2 nu star (bias corrected)      76.8

Gamma Statistics
k hat (MLE)       6.28 k star (bias corrected MLE)       4.26

5% K-S Critical Value       0.28d data appear Gamma Distributed at 5% Significan
Detected data appear Gamma Distributed at 5% Significance Level

Assuming Gamma Distribution
oximate Gamma UCL (use when n>=50))   2922% Adjusted Gamma UCL (use when n<50)   3111

Adjusted Level of Significance      0.023 Adjusted Chi Square Value      54.12

MLE Mean (bias corrected)   2192 MLE Sd (bias corrected)   1061
Approximate Chi Square Value (0.05)      57.61

Lognormal Statistics
Minimum of Logged Data       6.90 Mean of logged Data       7.61

5% Lilliefors Critical Value       0.29Data appear Lognormal at 5% Significance Level
Data appear Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.82Data appear Lognormal at 5% Significance Level
Lilliefors Test Statistic       0.16 Lilliefors Lognormal GOF Test

Lognormal GOF Test
Shapiro Wilk Test Statistic       0.95 Shapiro Wilk Lognormal GOF Test

   95% Chebyshev (MVUE) UCL   3590  97.5% Chebyshev (MVUE) UCL   4193
   99% Chebyshev (MVUE) UCL   5379

Assuming Lognormal Distribution
   95% H-UCL   3092    90% Chebyshev (MVUE) UCL   3155

Maximum of Logged Data       8.20 SD of logged Data       0.43

   95% Hall's Bootstrap UCL   2688    95% Percentile Bootstrap UCL   2688
   95% BCA Bootstrap UCL   2708

   95% CLT UCL   2701    95% Jackknife UCL   2768
   95% Standard Bootstrap UCL   2674    95% Bootstrap-t UCL   2894

Nonparametric Distribution Free UCL Statistics
Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri

Suggested UCL to Use
95% Student's-t UCL   2768

   90% Chebyshev(Mean, Sd) UCL   3121    95% Chebyshev(Mean, Sd) UCL   3542
 97.5% Chebyshev(Mean, Sd) UCL   4126    99% Chebyshev(Mean, Sd) UCL   5273
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Chromium

General Statistics

mmendations are based upon the results of the simulation studies summarized in Singh, Singh, and 
and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

For additional insight the user may want to consult a statistician.

SD       2.92 Std. Error of Mean       0.97
Coefficient of Variation       0.35 Skewness     -0.435

Minimum       2.93 Mean       8.29
Maximum      12.5 Median       9.14

Total Number of Observations       9 Number of Distinct Observations       9
Number of Missing Observations       0

5% Lilliefors Critical Value       0.29 Data appear Normal at 5% Significance Level
Data appear Normal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.82 Data appear Normal at 5% Significance Level
Lilliefors Test Statistic       0.17 Lilliefors GOF Test

Normal GOF Test
Shapiro Wilk Test Statistic       0.95 Shapiro Wilk GOF Test

Note: Sample size is small (e.g., <10), if data are collected using ISM approach, you should use
guidance provided in ITRC Tech Reg Guide on ISM (ITRC, 2012) to compute statistics of interest.

For example, you may want to use Chebyshev UCL to estimate EPC (ITRC, 2012).
Chebyshev UCL can be computed using the Nonparametric and All UCL Options of ProUCL 5.0

Gamma GOF Test
A-D Test Statistic       0.41 Anderson-Darling Gamma GOF Test

5% A-D Critical Value       0.72d data appear Gamma Distributed at 5% Significan

   95% Modified-t UCL (Johnson-1978)      10.08

Assuming Normal Distribution
   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL      10.1    95% Adjusted-CLT UCL (Chen-1995)       9.74

Theta hat (MLE)       1.16 Theta star (bias corrected MLE)       1.72
nu hat (MLE)    127.8 nu star (bias corrected)      86.51

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics
k hat (MLE)       7.09 k star (bias corrected MLE)       4.80

K-S Test Statistic       0.20 Kolmogrov-Smirnoff Gamma GOF Test
5% K-S Critical Value       0.28d data appear Gamma Distributed at 5% Significan

Assuming Gamma Distribution
oximate Gamma UCL (use when n>=50))      10.86% Adjusted Gamma UCL (use when n<50)      11.51

Adjusted Level of Significance      0.023 Adjusted Chi Square Value      62.32

MLE Mean (bias corrected)       8.29 MLE Sd (bias corrected)       3.78
Approximate Chi Square Value (0.05)      66.07

Lognormal Statistics
Minimum of Logged Data       1.07 Mean of logged Data       2.04

5% Lilliefors Critical Value       0.29Data appear Lognormal at 5% Significance Level
Data appear Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.82Data appear Lognormal at 5% Significance Level
Lilliefors Test Statistic       0.22 Lilliefors Lognormal GOF Test

Lognormal GOF Test
Shapiro Wilk Test Statistic       0.86 Shapiro Wilk Lognormal GOF Test

   95% Chebyshev (MVUE) UCL      13.76  97.5% Chebyshev (MVUE) UCL      16.09
   99% Chebyshev (MVUE) UCL      20.66

Assuming Lognormal Distribution
   95% H-UCL      11.86    90% Chebyshev (MVUE) UCL      12.09

Maximum of Logged Data       2.52 SD of logged Data       0.43

   95% Hall's Bootstrap UCL       9.81    95% Percentile Bootstrap UCL       9.75
   95% BCA Bootstrap UCL       9.58

   95% CLT UCL       9.89    95% Jackknife UCL      10.1
   95% Standard Bootstrap UCL       9.83    95% Bootstrap-t UCL      10.05

Nonparametric Distribution Free UCL Statistics
Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
mmendations are based upon the results of the simulation studies summarized in Singh, Singh, and 

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

Suggested UCL to Use
95% Student's-t UCL      10.1

   90% Chebyshev(Mean, Sd) UCL      11.22    95% Chebyshev(Mean, Sd) UCL      12.54
 97.5% Chebyshev(Mean, Sd) UCL      14.38    99% Chebyshev(Mean, Sd) UCL      17.99
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For additional insight the user may want to consult a statistician.

Number of Missing Observations       0
Minimum       1.23 Mean       5.34

Cobalt

General Statistics
Total Number of Observations       9 Number of Distinct Observations       9

 highly negatively-skewed data, confidence limits (e.g., Chen, Johnson, Lognormal, and Gamma) ma
reliable.  Chen's and Johnson's methods provide adjustments for positvely skewed data sets.

Note: Sample size is small (e.g., <10), if data are collected using ISM approach, you should use
guidance provided in ITRC Tech Reg Guide on ISM (ITRC, 2012) to compute statistics of interest.

For example, you may want to use Chebyshev UCL to estimate EPC (ITRC, 2012).
Chebyshev UCL can be computed using the Nonparametric and All UCL Options of ProUCL 5.0

Coefficient of Variation       0.45 Skewness      0.037

Maximum       8.9 Median       4.59
SD       2.43 Std. Error of Mean       0.81

Data appear Normal at 5% Significance Level

Assuming Normal Distribution
   95% Normal UCL    95% UCLs (Adjusted for Skewness)

Lilliefors Test Statistic       0.18 Lilliefors GOF Test
5% Lilliefors Critical Value       0.29 Data appear Normal at 5% Significance Level

Normal GOF Test
Shapiro Wilk Test Statistic       0.93 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.82 Data appear Normal at 5% Significance Level

5% A-D Critical Value       0.72d data appear Gamma Distributed at 5% Significan
K-S Test Statistic       0.21 Kolmogrov-Smirnoff Gamma GOF Test

Gamma GOF Test
A-D Test Statistic       0.45 Anderson-Darling Gamma GOF Test

   95% Student's-t UCL       6.85    95% Adjusted-CLT UCL (Chen-1995)       6.69
   95% Modified-t UCL (Johnson-1978)       6.85

Theta hat (MLE)       1.29 Theta star (bias corrected MLE)       1.88
nu hat (MLE)      74.43 nu star (bias corrected)      50.95

Gamma Statistics
k hat (MLE)       4.13 k star (bias corrected MLE)       2.83

5% K-S Critical Value       0.28d data appear Gamma Distributed at 5% Significan
Detected data appear Gamma Distributed at 5% Significance Level

Assuming Gamma Distribution
oximate Gamma UCL (use when n>=50))       7.65% Adjusted Gamma UCL (use when n<50)       8.28

Adjusted Level of Significance      0.023 Adjusted Chi Square Value      32.87

MLE Mean (bias corrected)       5.34 MLE Sd (bias corrected)       3.17
Approximate Chi Square Value (0.05)      35.56

Lognormal Statistics
Minimum of Logged Data       0.20 Mean of logged Data       1.55

5% Lilliefors Critical Value       0.29Data appear Lognormal at 5% Significance Level
Data appear Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.82Data appear Lognormal at 5% Significance Level
Lilliefors Test Statistic       0.26 Lilliefors Lognormal GOF Test

Lognormal GOF Test
Shapiro Wilk Test Statistic       0.84 Shapiro Wilk Lognormal GOF Test

   95% Chebyshev (MVUE) UCL      10.31  97.5% Chebyshev (MVUE) UCL      12.39
   99% Chebyshev (MVUE) UCL      16.48

Assuming Lognormal Distribution
   95% H-UCL       9.31    90% Chebyshev (MVUE) UCL       8.80

Maximum of Logged Data       2.18 SD of logged Data       0.59

   95% Hall's Bootstrap UCL       6.79    95% Percentile Bootstrap UCL       6.56
   95% BCA Bootstrap UCL       6.59

   95% CLT UCL       6.68    95% Jackknife UCL       6.85
   95% Standard Bootstrap UCL       6.61    95% Bootstrap-t UCL       7.04

Nonparametric Distribution Free UCL Statistics
Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
mmendations are based upon the results of the simulation studies summarized in Singh, Singh, and 

Suggested UCL to Use
95% Student's-t UCL       6.85

   90% Chebyshev(Mean, Sd) UCL       7.78    95% Chebyshev(Mean, Sd) UCL       8.88
 97.5% Chebyshev(Mean, Sd) UCL      10.42    99% Chebyshev(Mean, Sd) UCL      13.43
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Copper

General Statistics

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.
For additional insight the user may want to consult a statistician.

SD       2.60 Std. Error of Mean       0.86
Coefficient of Variation       0.38 Skewness      0.092

Minimum       2.72 Mean       6.68
Maximum      10.9 Median       6.34

Total Number of Observations       9 Number of Distinct Observations       9
Number of Missing Observations       0

5% Lilliefors Critical Value       0.29 Data appear Normal at 5% Significance Level
Data appear Normal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.82 Data appear Normal at 5% Significance Level
Lilliefors Test Statistic       0.14 Lilliefors GOF Test

Normal GOF Test
Shapiro Wilk Test Statistic       0.98 Shapiro Wilk GOF Test

Note: Sample size is small (e.g., <10), if data are collected using ISM approach, you should use
guidance provided in ITRC Tech Reg Guide on ISM (ITRC, 2012) to compute statistics of interest.

For example, you may want to use Chebyshev UCL to estimate EPC (ITRC, 2012).
Chebyshev UCL can be computed using the Nonparametric and All UCL Options of ProUCL 5.0

Gamma GOF Test
A-D Test Statistic       0.20 Anderson-Darling Gamma GOF Test

5% A-D Critical Value       0.72d data appear Gamma Distributed at 5% Significan

   95% Modified-t UCL (Johnson-1978)       8.29

Assuming Normal Distribution
   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL       8.29    95% Adjusted-CLT UCL (Chen-1995)       8.13

Theta hat (MLE)       1.01 Theta star (bias corrected MLE)       1.48
nu hat (MLE)    119.1 nu star (bias corrected)      80.74

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics
k hat (MLE)       6.61 k star (bias corrected MLE)       4.48

K-S Test Statistic       0.17 Kolmogrov-Smirnoff Gamma GOF Test
5% K-S Critical Value       0.28d data appear Gamma Distributed at 5% Significan

Assuming Gamma Distribution
oximate Gamma UCL (use when n>=50))       8.83% Adjusted Gamma UCL (use when n<50)       9.39

Adjusted Level of Significance      0.023 Adjusted Chi Square Value      57.43

MLE Mean (bias corrected)       6.68 MLE Sd (bias corrected)       3.15
Approximate Chi Square Value (0.05)      61.03

Lognormal Statistics
Minimum of Logged Data       1.00 Mean of logged Data       1.82

5% Lilliefors Critical Value       0.29Data appear Lognormal at 5% Significance Level
Data appear Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.82Data appear Lognormal at 5% Significance Level
Lilliefors Test Statistic       0.17 Lilliefors Lognormal GOF Test

Lognormal GOF Test
Shapiro Wilk Test Statistic       0.95 Shapiro Wilk Lognormal GOF Test

   95% Chebyshev (MVUE) UCL      11.03  97.5% Chebyshev (MVUE) UCL      12.89
   99% Chebyshev (MVUE) UCL      16.56

Assuming Lognormal Distribution
   95% H-UCL       9.50    90% Chebyshev (MVUE) UCL       9.68

Maximum of Logged Data       2.38 SD of logged Data       0.43

   95% Hall's Bootstrap UCL       8.16    95% Percentile Bootstrap UCL       8.04
   95% BCA Bootstrap UCL       7.94

   95% CLT UCL       8.10    95% Jackknife UCL       8.29
   95% Standard Bootstrap UCL       8.01    95% Bootstrap-t UCL       8.39

Nonparametric Distribution Free UCL Statistics
Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
mmendations are based upon the results of the simulation studies summarized in Singh, Singh, and 

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.
For additional insight the user may want to consult a statistician.

Suggested UCL to Use
95% Student's-t UCL       8.29

   90% Chebyshev(Mean, Sd) UCL       9.28    95% Chebyshev(Mean, Sd) UCL      10.46
 97.5% Chebyshev(Mean, Sd) UCL      12.09    99% Chebyshev(Mean, Sd) UCL      15.31
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Fluoride

General Statistics

SD       0.38 Std. Error of Mean       0.13
Coefficient of Variation       0.19 Skewness       0.51

Minimum       1.56 Mean       1.98
Maximum       2.53 Median       1.90

Total Number of Observations       8 Number of Distinct Observations       8
Number of Missing Observations       0

5% Lilliefors Critical Value       0.31 Data appear Normal at 5% Significance Level
Data appear Normal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.81 Data appear Normal at 5% Significance Level
Lilliefors Test Statistic       0.18 Lilliefors GOF Test

Normal GOF Test
Shapiro Wilk Test Statistic       0.89 Shapiro Wilk GOF Test

Note: Sample size is small (e.g., <10), if data are collected using ISM approach, you should use
guidance provided in ITRC Tech Reg Guide on ISM (ITRC, 2012) to compute statistics of interest.

For example, you may want to use Chebyshev UCL to estimate EPC (ITRC, 2012).
Chebyshev UCL can be computed using the Nonparametric and All UCL Options of ProUCL 5.0

Gamma GOF Test
A-D Test Statistic       0.39 Anderson-Darling Gamma GOF Test

5% A-D Critical Value       0.71d data appear Gamma Distributed at 5% Significan

   95% Modified-t UCL (Johnson-1978)       2.24

Assuming Normal Distribution
   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL       2.23    95% Adjusted-CLT UCL (Chen-1995)       2.23

Theta hat (MLE)      0.062 Theta star (bias corrected MLE)      0.099
nu hat (MLE)    509.5 nu star (bias corrected)    319.8

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics
k hat (MLE)      31.85 k star (bias corrected MLE)      19.99

K-S Test Statistic       0.20 Kolmogrov-Smirnoff Gamma GOF Test
5% K-S Critical Value       0.29d data appear Gamma Distributed at 5% Significan

Assuming Gamma Distribution
oximate Gamma UCL (use when n>=50))       2.26% Adjusted Gamma UCL (use when n<50)       2.35

Adjusted Level of Significance      0.019 Adjusted Chi Square Value    269.8

MLE Mean (bias corrected)       1.98 MLE Sd (bias corrected)       0.44
Approximate Chi Square Value (0.05)    279.4

Lognormal Statistics
Minimum of Logged Data       0.44 Mean of logged Data       0.66

5% Lilliefors Critical Value       0.31Data appear Lognormal at 5% Significance Level
Data appear Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.81Data appear Lognormal at 5% Significance Level
Lilliefors Test Statistic       0.18 Lilliefors Lognormal GOF Test

Lognormal GOF Test
Shapiro Wilk Test Statistic       0.90 Shapiro Wilk Lognormal GOF Test

   95% Chebyshev (MVUE) UCL       2.56  97.5% Chebyshev (MVUE) UCL       2.81
   99% Chebyshev (MVUE) UCL       3.30

Assuming Lognormal Distribution
   95% H-UCL       2.28    90% Chebyshev (MVUE) UCL       2.38

Maximum of Logged Data       0.92 SD of logged Data       0.18

   95% Hall's Bootstrap UCL       2.22    95% Percentile Bootstrap UCL       2.19
   95% BCA Bootstrap UCL       2.21

   95% CLT UCL       2.20    95% Jackknife UCL       2.23
   95% Standard Bootstrap UCL       2.18    95% Bootstrap-t UCL       2.34

Nonparametric Distribution Free UCL Statistics
Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
mmendations are based upon the results of the simulation studies summarized in Singh, Singh, and 

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.
For additional insight the user may want to consult a statistician.

Suggested UCL to Use
95% Student's-t UCL       2.23

   90% Chebyshev(Mean, Sd) UCL       2.38    95% Chebyshev(Mean, Sd) UCL       2.57
 97.5% Chebyshev(Mean, Sd) UCL       2.82    99% Chebyshev(Mean, Sd) UCL       3.32
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General Statistics

SD   4831 Std. Error of Mean   1610
Coefficient of Variation       0.38 Skewness       2.06

Minimum   9040 Mean  12510
Maximum  24100 Median  11000

Total Number of Observations       9 Number of Distinct Observations       9
Number of Missing Observations       0

5% Lilliefors Critical Value       0.29 Data appear Normal at 5% Significance Level
Data appear Approximate Normal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.82 Data Not Normal at 5% Significance Level
Lilliefors Test Statistic       0.25 Lilliefors GOF Test

Normal GOF Test
Shapiro Wilk Test Statistic       0.74 Shapiro Wilk GOF Test

Note: Sample size is small (e.g., <10), if data are collected using ISM approach, you should use
guidance provided in ITRC Tech Reg Guide on ISM (ITRC, 2012) to compute statistics of interest.

For example, you may want to use Chebyshev UCL to estimate EPC (ITRC, 2012).
Chebyshev UCL can be computed using the Nonparametric and All UCL Options of ProUCL 5.0

Gamma GOF Test
A-D Test Statistic       0.69 Anderson-Darling Gamma GOF Test

5% A-D Critical Value       0.72d data appear Gamma Distributed at 5% Significan

   95% Modified-t UCL (Johnson-1978)  15689

Assuming Normal Distribution
   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL  15505    95% Adjusted-CLT UCL (Chen-1995)  16343

Theta hat (MLE)   1266 Theta star (bias corrected MLE)   1878
nu hat (MLE)    177.9 nu star (bias corrected)    119.9

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics
k hat (MLE)       9.88 k star (bias corrected MLE)       6.66

K-S Test Statistic       0.20 Kolmogrov-Smirnoff Gamma GOF Test
5% K-S Critical Value       0.27d data appear Gamma Distributed at 5% Significan

Assuming Gamma Distribution
oximate Gamma UCL (use when n>=50))  15687% Adjusted Gamma UCL (use when n<50)  16474

Adjusted Level of Significance      0.023 Adjusted Chi Square Value      91.06

MLE Mean (bias corrected)  12510 MLE Sd (bias corrected)   4847
Approximate Chi Square Value (0.05)      95.62

Lognormal Statistics
Minimum of Logged Data       9.10 Mean of logged Data       9.38

5% Lilliefors Critical Value       0.29Data appear Lognormal at 5% Significance Level
Data appear Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.82Data appear Lognormal at 5% Significance Level
Lilliefors Test Statistic       0.19 Lilliefors Lognormal GOF Test

Lognormal GOF Test
Shapiro Wilk Test Statistic       0.83 Shapiro Wilk Lognormal GOF Test

   95% Chebyshev (MVUE) UCL  18257  97.5% Chebyshev (MVUE) UCL  20777
   99% Chebyshev (MVUE) UCL  25726

Assuming Lognormal Distribution
   95% H-UCL  15748    90% Chebyshev (MVUE) UCL  16442

Maximum of Logged Data      10.09 SD of logged Data       0.32

   95% Hall's Bootstrap UCL  27093    95% Percentile Bootstrap UCL  15208
   95% BCA Bootstrap UCL  16437

   95% CLT UCL  15159    95% Jackknife UCL  15505
   95% Standard Bootstrap UCL  14993    95% Bootstrap-t UCL  20148

Nonparametric Distribution Free UCL Statistics
Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

Lead

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
mmendations are based upon the results of the simulation studies summarized in Singh, Singh, and 

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.
For additional insight the user may want to consult a statistician.

Suggested UCL to Use
95% Student's-t UCL  15505

   90% Chebyshev(Mean, Sd) UCL  17341    95% Chebyshev(Mean, Sd) UCL  19530
 97.5% Chebyshev(Mean, Sd) UCL  22567    99% Chebyshev(Mean, Sd) UCL  28533
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General Statistics

SD       9.08 Std. Error of Mean       3.02
Coefficient of Variation       0.55 Skewness       0.51

Minimum       3.83 Mean      16.36
Maximum      30.4 Median      13.2

Total Number of Observations       9 Number of Distinct Observations       9
Number of Missing Observations       0

5% Lilliefors Critical Value       0.29 Data appear Normal at 5% Significance Level
Data appear Normal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.82 Data appear Normal at 5% Significance Level
Lilliefors Test Statistic       0.19 Lilliefors GOF Test

Normal GOF Test
Shapiro Wilk Test Statistic       0.92 Shapiro Wilk GOF Test

Note: Sample size is small (e.g., <10), if data are collected using ISM approach, you should use
guidance provided in ITRC Tech Reg Guide on ISM (ITRC, 2012) to compute statistics of interest.

For example, you may want to use Chebyshev UCL to estimate EPC (ITRC, 2012).
Chebyshev UCL can be computed using the Nonparametric and All UCL Options of ProUCL 5.0

Gamma GOF Test
A-D Test Statistic       0.22 Anderson-Darling Gamma GOF Test

5% A-D Critical Value       0.72d data appear Gamma Distributed at 5% Significan

   95% Modified-t UCL (Johnson-1978)      22.08

Assuming Normal Distribution
   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL      21.99    95% Adjusted-CLT UCL (Chen-1995)      21.9

Theta hat (MLE)       5.05 Theta star (bias corrected MLE)       7.32
nu hat (MLE)      58.29 nu star (bias corrected)      40.19

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics
k hat (MLE)       3.23 k star (bias corrected MLE)       2.23

K-S Test Statistic       0.13 Kolmogrov-Smirnoff Gamma GOF Test
5% K-S Critical Value       0.28d data appear Gamma Distributed at 5% Significan

Assuming Gamma Distribution
oximate Gamma UCL (use when n>=50))      24.66% Adjusted Gamma UCL (use when n<50)      26.99

Adjusted Level of Significance      0.023 Adjusted Chi Square Value      24.37

MLE Mean (bias corrected)      16.36 MLE Sd (bias corrected)      10.95
Approximate Chi Square Value (0.05)      26.67

Lognormal Statistics
Minimum of Logged Data       1.34 Mean of logged Data       2.63

5% Lilliefors Critical Value       0.29Data appear Lognormal at 5% Significance Level
Data appear Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.82Data appear Lognormal at 5% Significance Level
Lilliefors Test Statistic       0.15 Lilliefors Lognormal GOF Test

Lognormal GOF Test
Shapiro Wilk Test Statistic       0.93 Shapiro Wilk Lognormal GOF Test

   95% Chebyshev (MVUE) UCL      32.72  97.5% Chebyshev (MVUE) UCL      39.65
   99% Chebyshev (MVUE) UCL      53.27

Assuming Lognormal Distribution
   95% H-UCL      30.54    90% Chebyshev (MVUE) UCL      27.72

Maximum of Logged Data       3.41 SD of logged Data       0.64

   95% Hall's Bootstrap UCL      23.94    95% Percentile Bootstrap UCL      21.03
   95% BCA Bootstrap UCL      21.54

   95% CLT UCL      21.34    95% Jackknife UCL      21.99
   95% Standard Bootstrap UCL      21    95% Bootstrap-t UCL      23.97

Nonparametric Distribution Free UCL Statistics
Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

Magnesium

General Statistics

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
mmendations are based upon the results of the simulation studies summarized in Singh, Singh, and 

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.
For additional insight the user may want to consult a statistician.

Suggested UCL to Use
95% Student's-t UCL      21.99

   90% Chebyshev(Mean, Sd) UCL      25.44    95% Chebyshev(Mean, Sd) UCL      29.56
 97.5% Chebyshev(Mean, Sd) UCL      35.27    99% Chebyshev(Mean, Sd) UCL      46.48

Total Number of Observations       9 Number of Distinct Observations       9
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SD    722.7 Std. Error of Mean    240.9
Coefficient of Variation       0.48 Skewness       1.35

Minimum    707 Mean   1500
Maximum   3030 Median   1360

Number of Missing Observations       0

5% Lilliefors Critical Value       0.29 Data appear Normal at 5% Significance Level
Data appear Normal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.82 Data appear Normal at 5% Significance Level
Lilliefors Test Statistic       0.22 Lilliefors GOF Test

Normal GOF Test
Shapiro Wilk Test Statistic       0.87 Shapiro Wilk GOF Test

Note: Sample size is small (e.g., <10), if data are collected using ISM approach, you should use
guidance provided in ITRC Tech Reg Guide on ISM (ITRC, 2012) to compute statistics of interest.

For example, you may want to use Chebyshev UCL to estimate EPC (ITRC, 2012).
Chebyshev UCL can be computed using the Nonparametric and All UCL Options of ProUCL 5.0

Gamma GOF Test
A-D Test Statistic       0.33 Anderson-Darling Gamma GOF Test

5% A-D Critical Value       0.72d data appear Gamma Distributed at 5% Significan

   95% Modified-t UCL (Johnson-1978)   1966

Assuming Normal Distribution
   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL   1948    95% Adjusted-CLT UCL (Chen-1995)   2012

Theta hat (MLE)    265.4 Theta star (bias corrected MLE)    390.4
nu hat (MLE)    101.7 nu star (bias corrected)      69.14

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics
k hat (MLE)       5.65 k star (bias corrected MLE)       3.84

K-S Test Statistic       0.18 Kolmogrov-Smirnoff Gamma GOF Test
5% K-S Critical Value       0.28d data appear Gamma Distributed at 5% Significan

Assuming Gamma Distribution
oximate Gamma UCL (use when n>=50))   2033% Adjusted Gamma UCL (use when n<50)   2172

Adjusted Level of Significance      0.023 Adjusted Chi Square Value      47.73

MLE Mean (bias corrected)   1500 MLE Sd (bias corrected)    765.2
Approximate Chi Square Value (0.05)      51

Lognormal Statistics
Minimum of Logged Data       6.56 Mean of logged Data       7.22

5% Lilliefors Critical Value       0.29Data appear Lognormal at 5% Significance Level
Data appear Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.82Data appear Lognormal at 5% Significance Level
Lilliefors Test Statistic       0.16 Lilliefors Lognormal GOF Test

Lognormal GOF Test
Shapiro Wilk Test Statistic       0.96 Shapiro Wilk Lognormal GOF Test

   95% Chebyshev (MVUE) UCL   2464  97.5% Chebyshev (MVUE) UCL   2884
   99% Chebyshev (MVUE) UCL   3709

Assuming Lognormal Distribution
   95% H-UCL   2123    90% Chebyshev (MVUE) UCL   2161

Maximum of Logged Data       8.01 SD of logged Data       0.44

   95% Hall's Bootstrap UCL   4292    95% Percentile Bootstrap UCL   1888
   95% BCA Bootstrap UCL   1986

   95% CLT UCL   1896    95% Jackknife UCL   1948
   95% Standard Bootstrap UCL   1871    95% Bootstrap-t UCL   2347

Nonparametric Distribution Free UCL Statistics
Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

Manganese

General Statistics

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
mmendations are based upon the results of the simulation studies summarized in Singh, Singh, and 

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.
For additional insight the user may want to consult a statistician.

Suggested UCL to Use
95% Student's-t UCL   1948

   90% Chebyshev(Mean, Sd) UCL   2222    95% Chebyshev(Mean, Sd) UCL   2550
 97.5% Chebyshev(Mean, Sd) UCL   3004    99% Chebyshev(Mean, Sd) UCL   3897

Minimum    218 Mean    388.7

Total Number of Observations       9 Number of Distinct Observations       9
Number of Missing Observations       0
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SD    139.6 Std. Error of Mean      46.52
Coefficient of Variation       0.35 Skewness       0.26

Maximum    585 Median    354

5% Lilliefors Critical Value       0.29 Data appear Normal at 5% Significance Level
Data appear Normal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.82 Data appear Normal at 5% Significance Level
Lilliefors Test Statistic       0.18 Lilliefors GOF Test

Normal GOF Test
Shapiro Wilk Test Statistic       0.90 Shapiro Wilk GOF Test

Note: Sample size is small (e.g., <10), if data are collected using ISM approach, you should use
guidance provided in ITRC Tech Reg Guide on ISM (ITRC, 2012) to compute statistics of interest.

For example, you may want to use Chebyshev UCL to estimate EPC (ITRC, 2012).
Chebyshev UCL can be computed using the Nonparametric and All UCL Options of ProUCL 5.0

Gamma GOF Test
A-D Test Statistic       0.36 Anderson-Darling Gamma GOF Test

5% A-D Critical Value       0.72d data appear Gamma Distributed at 5% Significan

   95% Modified-t UCL (Johnson-1978)    475.9

Assuming Normal Distribution
   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL    475.2    95% Adjusted-CLT UCL (Chen-1995)    469.5

Theta hat (MLE)      45.8 Theta star (bias corrected MLE)      67.82
nu hat (MLE)    152.7 nu star (bias corrected)    103.2

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics
k hat (MLE)       8.48 k star (bias corrected MLE)       5.73

K-S Test Statistic       0.19 Kolmogrov-Smirnoff Gamma GOF Test
5% K-S Critical Value       0.27d data appear Gamma Distributed at 5% Significan

Assuming Gamma Distribution
oximate Gamma UCL (use when n>=50))    496.7% Adjusted Gamma UCL (use when n<50)    523.8

Adjusted Level of Significance      0.023 Adjusted Chi Square Value      76.54

MLE Mean (bias corrected)    388.7 MLE Sd (bias corrected)    162.4
Approximate Chi Square Value (0.05)      80.72

Lognormal Statistics
Minimum of Logged Data       5.38 Mean of logged Data       5.90

5% Lilliefors Critical Value       0.29Data appear Lognormal at 5% Significance Level
Data appear Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.82Data appear Lognormal at 5% Significance Level
Lilliefors Test Statistic       0.18 Lilliefors Lognormal GOF Test

Lognormal GOF Test
Shapiro Wilk Test Statistic       0.91 Shapiro Wilk Lognormal GOF Test

   95% Chebyshev (MVUE) UCL    601.8  97.5% Chebyshev (MVUE) UCL    693.8
   99% Chebyshev (MVUE) UCL    874.5

Assuming Lognormal Distribution
   95% H-UCL    517.4    90% Chebyshev (MVUE) UCL    535.5

Maximum of Logged Data       6.37 SD of logged Data       0.37

   95% Hall's Bootstrap UCL    459.9    95% Percentile Bootstrap UCL    462.2
   95% BCA Bootstrap UCL    464.6

   95% CLT UCL    465.2    95% Jackknife UCL    475.2
   95% Standard Bootstrap UCL    460.7    95% Bootstrap-t UCL    482.3

Nonparametric Distribution Free UCL Statistics
Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

Nickel

General Statistics

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
mmendations are based upon the results of the simulation studies summarized in Singh, Singh, and 

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.
For additional insight the user may want to consult a statistician.

Suggested UCL to Use
95% Student's-t UCL    475.2

   90% Chebyshev(Mean, Sd) UCL    528.2    95% Chebyshev(Mean, Sd) UCL    591.4
 97.5% Chebyshev(Mean, Sd) UCL    679.2    99% Chebyshev(Mean, Sd) UCL    851.5

SD       2.44 Std. Error of Mean       0.81

Minimum       4.92 Mean       7.15
Maximum      13 Median       6.77

Total Number of Observations       9 Number of Distinct Observations       9
Number of Missing Observations       0
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Coefficient of Variation       0.34 Skewness       1.90

5% Lilliefors Critical Value       0.29 Data appear Normal at 5% Significance Level
Data appear Approximate Normal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.82 Data Not Normal at 5% Significance Level
Lilliefors Test Statistic       0.26 Lilliefors GOF Test

Normal GOF Test
Shapiro Wilk Test Statistic       0.79 Shapiro Wilk GOF Test

Note: Sample size is small (e.g., <10), if data are collected using ISM approach, you should use
guidance provided in ITRC Tech Reg Guide on ISM (ITRC, 2012) to compute statistics of interest.

For example, you may want to use Chebyshev UCL to estimate EPC (ITRC, 2012).
Chebyshev UCL can be computed using the Nonparametric and All UCL Options of ProUCL 5.0

Gamma GOF Test
A-D Test Statistic       0.50 Anderson-Darling Gamma GOF Test

5% A-D Critical Value       0.72d data appear Gamma Distributed at 5% Significan

   95% Modified-t UCL (Johnson-1978)       8.75

Assuming Normal Distribution
   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL       8.67    95% Adjusted-CLT UCL (Chen-1995)       9.05

Theta hat (MLE)       0.60 Theta star (bias corrected MLE)       0.89
nu hat (MLE)    213.2 nu star (bias corrected)    143.5

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics
k hat (MLE)      11.85 k star (bias corrected MLE)       7.97

K-S Test Statistic       0.20 Kolmogrov-Smirnoff Gamma GOF Test
5% K-S Critical Value       0.27d data appear Gamma Distributed at 5% Significan

Assuming Gamma Distribution
oximate Gamma UCL (use when n>=50))       8.78% Adjusted Gamma UCL (use when n<50)       9.18

Adjusted Level of Significance      0.023 Adjusted Chi Square Value    111.7

MLE Mean (bias corrected)       7.15 MLE Sd (bias corrected)       2.53
Approximate Chi Square Value (0.05)    116.8

Lognormal Statistics
Minimum of Logged Data       1.59 Mean of logged Data       1.92

5% Lilliefors Critical Value       0.29Data appear Lognormal at 5% Significance Level
Data appear Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.82Data appear Lognormal at 5% Significance Level
Lilliefors Test Statistic       0.19 Lilliefors Lognormal GOF Test

Lognormal GOF Test
Shapiro Wilk Test Statistic       0.89 Shapiro Wilk Lognormal GOF Test

   95% Chebyshev (MVUE) UCL      10.22  97.5% Chebyshev (MVUE) UCL      11.56
   99% Chebyshev (MVUE) UCL      14.2

Assuming Lognormal Distribution
   95% H-UCL       8.84    90% Chebyshev (MVUE) UCL       9.25

Maximum of Logged Data       2.56 SD of logged Data       0.29

   95% Hall's Bootstrap UCL      14.72    95% Percentile Bootstrap UCL       8.54
   95% BCA Bootstrap UCL       8.98

   95% CLT UCL       8.49    95% Jackknife UCL       8.67
   95% Standard Bootstrap UCL       8.45    95% Bootstrap-t UCL       9.73

Nonparametric Distribution Free UCL Statistics
Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
mmendations are based upon the results of the simulation studies summarized in Singh, Singh, and 

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.
For additional insight the user may want to consult a statistician.

Suggested UCL to Use
95% Student's-t UCL       8.67

   90% Chebyshev(Mean, Sd) UCL       9.60    95% Chebyshev(Mean, Sd) UCL      10.71
 97.5% Chebyshev(Mean, Sd) UCL      12.25    99% Chebyshev(Mean, Sd) UCL      15.28

Minimum Detect      0.095 Minimum Non-Detect      0.099
Maximum Detect       0.47 Maximum Non-Detect       0.19

Number of Detects       5 Number of Non-Detects       4
Number of Distinct Detects       5 Number of Distinct Non-Detects       4

Thallium

General Statistics
Total Number of Observations       9 Number of Distinct Observations       9

Median Detects       0.17 CV Detects       0.73

Variance Detects      0.023 Percent Non-Detects      44.44
Mean Detects       0.21 SD Detects       0.15
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Mean of Logged Detects     -1.744 SD of Logged Detects       0.66
Skewness Detects       1.63 Kurtosis Detects       2.82

Lilliefors Test Statistic       0.29 Lilliefors GOF Test
5% Lilliefors Critical Value       0.39etected Data appear Normal at 5% Significance Le

Normal GOF Test on Detects Only
Shapiro Wilk Test Statistic       0.81 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.76etected Data appear Normal at 5% Significance Le

Note: Sample size is small (e.g., <10), if data are collected using ISM approach, you should use
guidance provided in ITRC Tech Reg Guide on ISM (ITRC, 2012) to compute statistics of interest.

For example, you may want to use Chebyshev UCL to estimate EPC (ITRC, 2012).
Chebyshev UCL can be computed using the Nonparametric and All UCL Options of ProUCL 5.0

   95% KM (z) UCL       0.23    95% KM Bootstrap t UCL       0.32
90% KM Chebyshev UCL       0.29 95% KM Chebyshev UCL       0.35

SD       0.11    95% KM (BCA) UCL       0.24
95% KM (t) UCL       0.24 95% KM (Percentile Bootstrap) UCL       0.23

Detected Data appear Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs
Mean       0.16 Standard Error of Mean      0.043

K-S Test Statistic       0.23 Kolmogrov-Smirnoff GOF
5% K-S Critical Value       0.36d data appear Gamma Distributed at 5% Significan

Gamma GOF Tests on Detected Observations Only
A-D Test Statistic       0.39 Anderson-Darling GOF Test

5% A-D Critical Value       0.68d data appear Gamma Distributed at 5% Significan

97.5% KM Chebyshev UCL       0.43 99% KM Chebyshev UCL       0.59

MLE Mean (bias corrected)       0.21 MLE Sd (bias corrected)       0.18

Theta hat (MLE)      0.074 Theta star (bias corrected MLE)       0.16
nu hat (MLE)      28.35 nu star (bias corrected)      12.67

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only
k hat (MLE)       2.83 k star (bias corrected MLE)       1.26

Gamma ROS Statistics using Imputed  Non-Detects
GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1
For such situations, GROS method tends to yield inflated values of UCLs and BTVs

Approximate Chi Square Value (33.87, α)      21.56 Adjusted Chi Square Value (33.87, β)      19.51
 Approximate KM-UCL (use when n>=50)       0.25mma Adjusted KM-UCL (use when n<50)       0.27

Gamma Kaplan-Meier (KM) Statistics
k hat (KM)       1.88 nu hat (KM)      33.87

k hat (MLE)       2.55 k star (bias corrected MLE)       1.77
Theta hat (MLE)      0.060 Theta star (bias corrected MLE)      0.086

Maximum       0.47 Median      0.095
SD       0.12 CV       0.83

ma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM e
Minimum      0.077 Mean       0.15

mma Approximate UCL (use when n>=50)       0.24% Gamma Adjusted UCL (use when n<50)       0.27

Adjusted Level of Significance (β)      0.023
Approximate Chi Square Value (31.95, α)      20.03 Adjusted Chi Square Value (31.95, β)      18.07

nu hat (MLE)      45.93 nu star (bias corrected)      31.95
MLE Mean (bias corrected)       0.15 MLE Sd (bias corrected)       0.11

Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects
Mean in Original Scale       0.16 Mean in Log Scale     -1.997

Lilliefors Test Statistic       0.22 Lilliefors GOF Test
5% Lilliefors Critical Value       0.39ected Data appear Lognormal at 5% Significance L

Lognormal GOF Test on Detected Observations Only
Shapiro Wilk Test Statistic       0.89 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.76ected Data appear Lognormal at 5% Significance L

CLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distribute
KM Mean (logged)     -2.002    95% H-UCL (KM -Log)       0.24

   95% BCA Bootstrap UCL       0.26    95% Bootstrap t UCL       0.40
   95% H-UCL (Log ROS)       0.25

SD in Original Scale       0.12 SD in Log Scale       0.55
% t UCL (assumes normality of ROS data)       0.23    95% Percentile Bootstrap UCL       0.23

SD in Original Scale       0.13 SD in Log Scale       0.73
   95% t UCL (Assumes normality)       0.22    95% H-Stat UCL       0.29

DL/2 Statistics
DL/2 Normal DL/2 Log-Transformed
Mean in Original Scale       0.14 Mean in Log Scale     -2.194

KM SD (logged)       0.53    95% Critical H Value (KM-Log)       2.28
KM Standard Error of Mean (logged)       0.20

DL/2 is not a recommended method, provided for comparisons and historical reasons
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Vanadium

General Statistics

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
Recommendations are based upon data size, data distribution, and skewness.

mmendations are based upon the results of the simulation studies summarized in Singh, Maichle, and 
ations results will not cover all Real World data sets; for additional insight the user may want to cons

Suggested UCL to Use
95% KM (t) UCL       0.24 95% KM (Percentile Bootstrap) UCL       0.23

Nonparametric Distribution Free UCL Statistics
Detected Data appear Normal Distributed at 5% Significance Level

SD       6.73 Std. Error of Mean       2.24
Coefficient of Variation       0.31 Skewness     -2.03

Minimum       5.44 Mean      21.74
Maximum      28.4 Median      23.5

Total Number of Observations       9 Number of Distinct Observations       9
Number of Missing Observations       0

5% Lilliefors Critical Value       0.29 Data appear Normal at 5% Significance Level
Data appear Approximate Normal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.82 Data Not Normal at 5% Significance Level
Lilliefors Test Statistic       0.26 Lilliefors GOF Test

Normal GOF Test
Shapiro Wilk Test Statistic       0.78 Shapiro Wilk GOF Test

Note: Sample size is small (e.g., <10), if data are collected using ISM approach, you should use
guidance provided in ITRC Tech Reg Guide on ISM (ITRC, 2012) to compute statistics of interest.

For example, you may want to use Chebyshev UCL to estimate EPC (ITRC, 2012).
Chebyshev UCL can be computed using the Nonparametric and All UCL Options of ProUCL 5.0

Gamma GOF Test
A-D Test Statistic       1.34 Anderson-Darling Gamma GOF Test

5% A-D Critical Value       0.72ata Not Gamma Distributed at 5% Significance Lev

   95% Modified-t UCL (Johnson-1978)      25.66

Assuming Normal Distribution
   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL      25.91    95% Adjusted-CLT UCL (Chen-1995)      23.81

Theta hat (MLE)       3.41 Theta star (bias corrected MLE)       5.03
nu hat (MLE)    114.5 nu star (bias corrected)      77.7

Data Not Gamma Distributed at 5% Significance Level

Gamma Statistics
k hat (MLE)       6.36 k star (bias corrected MLE)       4.31

K-S Test Statistic       0.34 Kolmogrov-Smirnoff Gamma GOF Test
5% K-S Critical Value       0.28ata Not Gamma Distributed at 5% Significance Lev

Assuming Gamma Distribution
oximate Gamma UCL (use when n>=50))      28.92% Adjusted Gamma UCL (use when n<50)      30.78

Adjusted Level of Significance      0.023 Adjusted Chi Square Value      54.87

MLE Mean (bias corrected)      21.74 MLE Sd (bias corrected)      10.46
Approximate Chi Square Value (0.05)      58.39

Lognormal Statistics
Minimum of Logged Data       1.69 Mean of logged Data       2.99

5% Lilliefors Critical Value       0.29 Data Not Lognormal at 5% Significance Level
Data Not Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.82 Data Not Lognormal at 5% Significance Level
Lilliefors Test Statistic       0.37 Lilliefors Lognormal GOF Test

Lognormal GOF Test
Shapiro Wilk Test Statistic       0.61 Shapiro Wilk Lognormal GOF Test

   95% Chebyshev (MVUE) UCL      39.06  97.5% Chebyshev (MVUE) UCL      46.27
   99% Chebyshev (MVUE) UCL      60.41

Assuming Lognormal Distribution
   95% H-UCL      33.88    90% Chebyshev (MVUE) UCL      33.88

Maximum of Logged Data       3.34 SD of logged Data       0.50

   95% Hall's Bootstrap UCL      24.31    95% Percentile Bootstrap UCL      24.78
   95% BCA Bootstrap UCL      24.23

   95% CLT UCL      25.43    95% Jackknife UCL      25.91
   95% Standard Bootstrap UCL      25.23    95% Bootstrap-t UCL      24.78

Nonparametric Distribution Free UCL Statistics
Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

   90% Chebyshev(Mean, Sd) UCL      28.47    95% Chebyshev(Mean, Sd) UCL      31.52
 97.5% Chebyshev(Mean, Sd) UCL      35.75    99% Chebyshev(Mean, Sd) UCL      44.07
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tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
mmendations are based upon the results of the simulation studies summarized in Singh, Singh, and 

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.
For additional insight the user may want to consult a statistician.

Suggested UCL to Use
95% Student's-t UCL      25.91

Number of Missing Observations       0
Minimum      19.3 Mean      34.02

Zinc

General Statistics
Total Number of Observations       9 Number of Distinct Observations       9

 highly negatively-skewed data, confidence limits (e.g., Chen, Johnson, Lognormal, and Gamma) ma
reliable.  Chen's and Johnson's methods provide adjustments for positvely skewed data sets.

Note: Sample size is small (e.g., <10), if data are collected using ISM approach, you should use
guidance provided in ITRC Tech Reg Guide on ISM (ITRC, 2012) to compute statistics of interest.

For example, you may want to use Chebyshev UCL to estimate EPC (ITRC, 2012).
Chebyshev UCL can be computed using the Nonparametric and All UCL Options of ProUCL 5.0

Coefficient of Variation       0.54 Skewness       1.50

Maximum      72.5 Median      25.4
SD      18.66 Std. Error of Mean       6.22

Data appear Approximate Normal at 5% Significance Level

Assuming Normal Distribution
   95% Normal UCL    95% UCLs (Adjusted for Skewness)

Lilliefors Test Statistic       0.25 Lilliefors GOF Test
5% Lilliefors Critical Value       0.29 Data appear Normal at 5% Significance Level

Normal GOF Test
Shapiro Wilk Test Statistic       0.78 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.82 Data Not Normal at 5% Significance Level

5% A-D Critical Value       0.72d data appear Gamma Distributed at 5% Significan
K-S Test Statistic       0.23 Kolmogrov-Smirnoff Gamma GOF Test

Gamma GOF Test
A-D Test Statistic       0.68 Anderson-Darling Gamma GOF Test

   95% Student's-t UCL      45.59    95% Adjusted-CLT UCL (Chen-1995)      47.59
   95% Modified-t UCL (Johnson-1978)      46.11

Theta hat (MLE)       7.13 Theta star (bias corrected MLE)      10.45
nu hat (MLE)      85.88 nu star (bias corrected)      58.59

Gamma Statistics
k hat (MLE)       4.77 k star (bias corrected MLE)       3.25

5% K-S Critical Value       0.28d data appear Gamma Distributed at 5% Significan
Detected data appear Gamma Distributed at 5% Significance Level

Assuming Gamma Distribution
oximate Gamma UCL (use when n>=50))      47.47% Adjusted Gamma UCL (use when n<50)      51.05

Adjusted Level of Significance      0.023 Adjusted Chi Square Value      39.04

MLE Mean (bias corrected)      34.02 MLE Sd (bias corrected)      18.86
Approximate Chi Square Value (0.05)      41.99

Lognormal Statistics
Minimum of Logged Data       2.96 Mean of logged Data       3.41

5% Lilliefors Critical Value       0.29Data appear Lognormal at 5% Significance Level
Data appear Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.82Data appear Lognormal at 5% Significance Level
Lilliefors Test Statistic       0.20 Lilliefors Lognormal GOF Test

Lognormal GOF Test
Shapiro Wilk Test Statistic       0.86 Shapiro Wilk Lognormal GOF Test

   95% Chebyshev (MVUE) UCL      56.8  97.5% Chebyshev (MVUE) UCL      66.83
   99% Chebyshev (MVUE) UCL      86.53

Assuming Lognormal Distribution
   95% H-UCL      49.05    90% Chebyshev (MVUE) UCL      49.57

Maximum of Logged Data       4.28 SD of logged Data       0.46

   95% Hall's Bootstrap UCL    101.8    95% Percentile Bootstrap UCL      44.17
   95% BCA Bootstrap UCL      46.74

   95% CLT UCL      44.25    95% Jackknife UCL      45.59
   95% Standard Bootstrap UCL      43.69    95% Bootstrap-t UCL      65.55

Nonparametric Distribution Free UCL Statistics
Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

   90% Chebyshev(Mean, Sd) UCL      52.68    95% Chebyshev(Mean, Sd) UCL      61.13
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tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
mmendations are based upon the results of the simulation studies summarized in Singh, Singh, and 

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.
For additional insight the user may want to consult a statistician.

Suggested UCL to Use
95% Student's-t UCL      45.59

 97.5% Chebyshev(Mean, Sd) UCL      72.87    99% Chebyshev(Mean, Sd) UCL      95.91
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tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
mmendations are based upon the results of the simulation studies summarized in Singh, Singh, and 

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

   95% BCA Bootstrap UCL  11382
   90% Chebyshev(Mean, Sd) UCL  12825    95% Chebyshev(Mean, Sd) UCL  14759

 97.5% Chebyshev(Mean, Sd) UCL  17444    99% Chebyshev(Mean, Sd) UCL  22717

Suggested UCL to Use
95% Student's-t UCL  11164

Nonparametric Distribution Free UCLs

   95% Chebyshev (MVUE) UCL  14444  97.5% Chebyshev (MVUE) UCL  17006
   99% Chebyshev (MVUE) UCL

   95% CLT UCL  10896    95% Jackknife UCL  11164
   95% Standard Bootstrap UCL  10751    95% Bootstrap-t UCL  12775

   95% Hall's Bootstrap UCL  22850    95% Percentile Bootstrap UCL  11001

Lognormal Statistics
Minimum of Logged Data       8.14 Mean of logged Data       8.94

 22037

Assuming Lognormal Distribution
   95% H-UCL  12447    90% Chebyshev (MVUE) UCL  12599

Nonparametric Distribution Free UCL Statistics
Data appear to follow a Discernible Distribution at 5% Significance Level

Lilliefors Lognormal GOF Test

Lognormal GOF Test
Shapiro Wilk Test Statistic       0.99 Shapiro Wilk Lognormal GOF Test

5% Lilliefors Critical Value       0.28Data appear Lognormal at 5% Significance Level
Data appear Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.84Data appear Lognormal at 5% Significance Level
Lilliefors Test Statistic      0.095

Maximum of Logged Data       9.83 SD of logged Data       0.49

nu hat (MLE)      91.91 nu star (bias corrected)      65.67
MLE Mean (bias corrected)   8555 MLE Sd (bias corrected)   4721

Approximate Chi Square Value (0.05)      48.03

Assuming Gamma Distribution
oximate Gamma UCL (use when n>=50))  11699% Adjusted Gamma UCL (use when n<50)  12372

Adjusted Level of Significance      0.026 Adjusted Chi Square Value      45.41

5% A-D Critical Value       0.72d data appear Gamma Distributed at 5% Significan
K-S Test Statistic       0.12 Kolmogrov-Smirnoff Gamma GOF Test

Gamma Statistics
k hat (MLE)       4.59 k star (bias corrected MLE)       3.28

5% K-S Critical Value       0.26d data appear Gamma Distributed at 5% Significan
Detected data appear Gamma Distributed at 5% Significance Level

Theta hat (MLE)   1862 Theta star (bias corrected MLE)   2605

Lilliefors Test Statistic       0.18 Lilliefors GOF Test
5% Lilliefors Critical Value       0.28 Data appear Normal at 5% Significance Level

   95% Modified-t UCL (Johnson-1978)  11264

Data appear Normal at 5% Significance Level

Assuming Normal Distribution
   95% Normal UCL    95% UCLs (Adjusted for Skewness)

Gamma GOF Test
A-D Test Statistic       0.19 Anderson-Darling Gamma GOF Test

   95% Student's-t UCL  11164    95% Adjusted-CLT UCL (Chen-1995)  11538

Coefficient of Variation       0.52 Skewness       1.33

Maximum  18600 Median   7610
SD

Normal GOF Test
Shapiro Wilk Test Statistic       0.89 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.84 Data appear Normal at 5% Significance Level

  8555

General Statistics
Total Number of Observations      10 Number of Distinct Observations      10

  4501 Std. Error of Mean   1423

Number of Missing Observations       0
Minimum   3450 Mean

95%

UCL Statistics for Data Sets with Non-Detects

User Selected Options
e/Time of Computation   2/13/2015 10:40:01 PM

 f Bootstrap Operations   2000

Aluminum

From File   ProUCLinput_16-024(m)_0-5.xls
Full Precision   OFF

Confidence Coefficient   



84
85
86
87
88
89
90
91
92
93
94
95
96
97
98
99

100
101
102
103
104
105
106
107
108
109
110
111
112
113
114
115
116
117
118
119
120
121
122
123
124
125
126
127
128
129
130
131
132
133
134
135
136
137
138
139
140
141
142
143
144
145
146
147
148
149
150
151
152
153
154
155
156
157
158
159
160
161
162
163
164
165
166

A B C D E F G H I J K L

Total Number of Observations      10 Number of Distinct Observations      10

 97.5% Chebyshev(Mean, Sd) UCL       4.50    99% Chebyshev(Mean, Sd) UCL       5.73

Suggested UCL to Use
95% Student's-t UCL       3.03

Barium

General Statistics

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
mmendations are based upon the results of the simulation studies summarized in Singh, Singh, and 

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.
For additional insight the user may want to consult a statistician.

   95% CLT UCL       2.96    95% Jackknife UCL       3.03
   95% Standard Bootstrap UCL       2.93    95% Bootstrap-t UCL       3.21

   95% Hall's Bootstrap UCL       3.28    95% Percentile Bootstrap UCL       2.94
   95% BCA Bootstrap UCL       3.03

   90% Chebyshev(Mean, Sd) UCL       3.42    95% Chebyshev(Mean, Sd) UCL       3.87

      5.94

Assuming Lognormal Distribution
   95% H-UCL       3.40    90% Chebyshev (MVUE) UCL       3.48

Nonparametric Distribution Free UCL Statistics
Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

   95% Chebyshev (MVUE) UCL       3.96  97.5% Chebyshev (MVUE) UCL       4.63
   99% Chebyshev (MVUE) UCL

5% Lilliefors Critical Value       0.28Data appear Lognormal at 5% Significance Level
Data appear Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.84Data appear Lognormal at 5% Significance Level
Lilliefors Test Statistic       0.12

Maximum of Logged Data       1.42 SD of logged Data       0.45

Lognormal Statistics
Minimum of Logged Data    -0.048 Mean of logged Data       0.79

Approximate Chi Square Value (0.05)      62.49

Assuming Gamma Distribution
oximate Gamma UCL (use when n>=50))       3.19% Adjusted Gamma UCL (use when n<50)       3.35

Adjusted Level of Significance      0.026 Adjusted Chi Square Value      59.48

Lilliefors Lognormal GOF Test

Lognormal GOF Test
Shapiro Wilk Test Statistic       0.96 Shapiro Wilk Lognormal GOF Test

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics
k hat (MLE)       5.79 k star (bias corrected MLE)       4.12

Theta hat (MLE)       0.41 Theta star (bias corrected MLE)       0.58
nu hat (MLE)    115.8 nu star (bias corrected)      82.41

MLE Mean (bias corrected)       2.41 MLE Sd (bias corrected)       1.19

Assuming Normal Distribution
   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL       3.03

Gamma GOF Test
A-D Test Statistic       0.22 Anderson-Darling Gamma GOF Test

5% A-D Critical Value       0.72d data appear Gamma Distributed at 5% Significan
K-S Test Statistic       0.13 Kolmogrov-Smirnoff Gamma GOF Test

5% K-S Critical Value       0.26d data appear Gamma Distributed at 5% Significan

5% Shapiro Wilk Critical Value       0.84 Data appear Normal at 5% Significance Level
Lilliefors Test Statistic       0.14 Lilliefors GOF Test

   95% Adjusted-CLT UCL (Chen-1995)       3.03

5% Lilliefors Critical Value       0.28 Data appear Normal at 5% Significance Level
Data appear Normal at 5% Significance Level

   95% Modified-t UCL (Johnson-1978)       3.04

      0.43 Skewness       0.63

Minimum       0.95 Mean       2.41
Maximum       4.14 Median

Normal GOF Test
Shapiro Wilk Test Statistic       0.92 Shapiro Wilk GOF Test

SD       1.05 Std. Error of Mean       0.33
Coefficient of Variation

Arsenic

General Statistics

For additional insight the user may want to consult a statistician.

      2.28

Total Number of Observations      10 Number of Distinct Observations      10
Number of Missing Observations       0
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      0.41 Skewness       0.23

Minimum   1000 Mean   2327
Maximum   3660 Median

Normal GOF Test

SD    973.9 Std. Error of Mean    308
Coefficient of Variation

Calcium

General Statistics

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
mmendations are based upon the results of the simulation studies summarized in Singh, Singh, and 

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.
For additional insight the user may want to consult a statistician.

  2000

Total Number of Observations      10 Number of Distinct Observations      10
Number of Missing Observations       0

   95% BCA Bootstrap UCL    184.2
   90% Chebyshev(Mean, Sd) UCL    213.4    95% Chebyshev(Mean, Sd) UCL    241

 97.5% Chebyshev(Mean, Sd) UCL    279.4    99% Chebyshev(Mean, Sd) UCL    354.7

Suggested UCL to Use
95% Student's-t UCL    189.7

Nonparametric Distribution Free UCLs

   95% Chebyshev (MVUE) UCL    257.8  97.5% Chebyshev (MVUE) UCL    302.8
   99% Chebyshev (MVUE) UCL

   95% CLT UCL    185.8    95% Jackknife UCL    189.7
   95% Standard Bootstrap UCL    183.4    95% Bootstrap-t UCL    193

   95% Hall's Bootstrap UCL    192    95% Percentile Bootstrap UCL    184.4

Lognormal Statistics
Minimum of Logged Data       3.93 Mean of logged Data       4.93

   391.2

Assuming Lognormal Distribution
   95% H-UCL    221.7    90% Chebyshev (MVUE) UCL    225.4

Nonparametric Distribution Free UCL Statistics
Data appear to follow a Discernible Distribution at 5% Significance Level

Lilliefors Lognormal GOF Test

Lognormal GOF Test
Shapiro Wilk Test Statistic       0.96 Shapiro Wilk Lognormal GOF Test

5% Lilliefors Critical Value       0.28Data appear Lognormal at 5% Significance Level
Data appear Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.84Data appear Lognormal at 5% Significance Level
Lilliefors Test Statistic       0.12

Maximum of Logged Data       5.58 SD of logged Data       0.48

nu hat (MLE)    110.1 nu star (bias corrected)      78.37
MLE Mean (bias corrected)    152.4 MLE Sd (bias corrected)      76.98

Approximate Chi Square Value (0.05)      58.98

Assuming Gamma Distribution
oximate Gamma UCL (use when n>=50))    202.5% Adjusted Gamma UCL (use when n<50)    213

Adjusted Level of Significance      0.026 Adjusted Chi Square Value      56.06

K-S Test Statistic      0.094 Kolmogrov-Smirnoff Gamma GOF Test
5% K-S Critical Value       0.26d data appear Gamma Distributed at 5% Significan

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics
k hat (MLE)       5.50 k star (bias corrected MLE)       3.91

Theta hat (MLE)      27.69 Theta star (bias corrected MLE)      38.89

   95% Modified-t UCL (Johnson-1978)    189.9

Assuming Normal Distribution
   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL    189.7

Gamma GOF Test
A-D Test Statistic       0.12 Anderson-Darling Gamma GOF Test

5% A-D Critical Value       0.72d data appear Gamma Distributed at 5% Significan

Normal GOF Test
Shapiro Wilk Test Statistic       0.99 Shapiro Wilk GOF Test

SD      64.31 Std. Error of Mean      20.34
Coefficient of Variation

5% Shapiro Wilk Critical Value       0.84 Data appear Normal at 5% Significance Level
Lilliefors Test Statistic       0.10 Lilliefors GOF Test

   95% Adjusted-CLT UCL (Chen-1995)    187.6

5% Lilliefors Critical Value       0.28 Data appear Normal at 5% Significance Level
Data appear Normal at 5% Significance Level

   145

Number of Missing Observations       0

      0.42 Skewness       0.24

Minimum      51.1 Mean    152.4
Maximum    265 Median
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Assuming Normal Distribution

Normal GOF Test
Shapiro Wilk Test Statistic       0.97 Shapiro Wilk GOF Test

SD       3.28 Std. Error of Mean       1.03
Coefficient of Variation

5% Shapiro Wilk Critical Value       0.84 Data appear Normal at 5% Significance Level
Lilliefors Test Statistic       0.15 Lilliefors GOF Test

5% Lilliefors Critical Value       0.28 Data appear Normal at 5% Significance Level
Data appear Normal at 5% Significance Level

      9.20

Total Number of Observations      10 Number of Distinct Observations      10
Number of Missing Observations       0

      0.37 Skewness     -0.22

Minimum       2.93 Mean       8.85
Maximum      13.9 Median

 97.5% Chebyshev(Mean, Sd) UCL   4250    99% Chebyshev(Mean, Sd) UCL   5391

Suggested UCL to Use
95% Student's-t UCL   2892

Chromium

General Statistics

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
mmendations are based upon the results of the simulation studies summarized in Singh, Singh, and 

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.
For additional insight the user may want to consult a statistician.

   95% CLT UCL   2834    95% Jackknife UCL   2892
   95% Standard Bootstrap UCL   2808    95% Bootstrap-t UCL   2905

   95% Hall's Bootstrap UCL   2753    95% Percentile Bootstrap UCL   2830
   95% BCA Bootstrap UCL   2839

   90% Chebyshev(Mean, Sd) UCL   3251    95% Chebyshev(Mean, Sd) UCL   3669

  5650

Assuming Lognormal Distribution
   95% H-UCL   3243    90% Chebyshev (MVUE) UCL   3334

Nonparametric Distribution Free UCL Statistics
Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

   95% Chebyshev (MVUE) UCL   3787  97.5% Chebyshev (MVUE) UCL   4415
   99% Chebyshev (MVUE) UCL

5% Lilliefors Critical Value       0.28Data appear Lognormal at 5% Significance Level
Data appear Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.84Data appear Lognormal at 5% Significance Level
Lilliefors Test Statistic       0.19

Maximum of Logged Data       8.20 SD of logged Data       0.44

Lognormal Statistics
Minimum of Logged Data       6.90 Mean of logged Data       7.66

Approximate Chi Square Value (0.05)      65.42

Assuming Gamma Distribution
oximate Gamma UCL (use when n>=50))   3051% Adjusted Gamma UCL (use when n<50)   3202

Adjusted Level of Significance      0.026 Adjusted Chi Square Value      62.34

Lilliefors Lognormal GOF Test

Lognormal GOF Test
Shapiro Wilk Test Statistic       0.92 Shapiro Wilk Lognormal GOF Test

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics
k hat (MLE)       6.03 k star (bias corrected MLE)       4.28

Theta hat (MLE)    385.8 Theta star (bias corrected MLE)    542.6
nu hat (MLE)    120.6 nu star (bias corrected)      85.77

MLE Mean (bias corrected)   2327 MLE Sd (bias corrected)   1124

Assuming Normal Distribution
   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL   2892

Gamma GOF Test
A-D Test Statistic       0.40 Anderson-Darling Gamma GOF Test

5% A-D Critical Value       0.72d data appear Gamma Distributed at 5% Significan
K-S Test Statistic       0.20 Kolmogrov-Smirnoff Gamma GOF Test

5% K-S Critical Value       0.26d data appear Gamma Distributed at 5% Significan

5% Shapiro Wilk Critical Value       0.84 Data appear Normal at 5% Significance Level
Lilliefors Test Statistic       0.19 Lilliefors GOF Test

   95% Adjusted-CLT UCL (Chen-1995)   2858

5% Lilliefors Critical Value       0.28 Data appear Normal at 5% Significance Level
Data appear Normal at 5% Significance Level

   95% Modified-t UCL (Johnson-1978)   2895

Shapiro Wilk Test Statistic       0.90 Shapiro Wilk GOF Test
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   95% Student's-t UCL       6.68    95% Adjusted-CLT UCL (Chen-1995)       6.55

Normal GOF Test
Shapiro Wilk Test Statistic       0.94 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.84 Data appear Normal at 5% Significance Level
Lilliefors Test Statistic       0.18 Lilliefors GOF Test

5% Lilliefors Critical Value       0.28 Data appear Normal at 5% Significance Level

   95% Modified-t UCL (Johnson-1978)       6.68

Data appear Normal at 5% Significance Level

Assuming Normal Distribution
   95% Normal UCL    95% UCLs (Adjusted for Skewness)

      2.3 Std. Error of Mean       0.72

Number of Missing Observations       0
Minimum       1.23 Mean

Coefficient of Variation       0.43 Skewness      0.019

Maximum       8.9 Median       4.90
SD

 highly negatively-skewed data, confidence limits (e.g., Chen, Johnson, Lognormal, and Gamma) ma
reliable.  Chen's and Johnson's methods provide adjustments for positvely skewed data sets.

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
mmendations are based upon the results of the simulation studies summarized in Singh, Singh, and 

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.
For additional insight the user may want to consult a statistician.

      5.35

Cobalt

General Statistics
Total Number of Observations      10 Number of Distinct Observations      10

   95% BCA Bootstrap UCL      10.38
   90% Chebyshev(Mean, Sd) UCL      11.96    95% Chebyshev(Mean, Sd) UCL      13.37

 97.5% Chebyshev(Mean, Sd) UCL      15.33    99% Chebyshev(Mean, Sd) UCL      19.17

Suggested UCL to Use
95% Student's-t UCL      10.75

Nonparametric Distribution Free UCLs

   95% Chebyshev (MVUE) UCL      14.62  97.5% Chebyshev (MVUE) UCL      17.07
   99% Chebyshev (MVUE) UCL

   95% CLT UCL      10.56    95% Jackknife UCL      10.75
   95% Standard Bootstrap UCL      10.47    95% Bootstrap-t UCL      10.74

   95% Hall's Bootstrap UCL      10.48    95% Percentile Bootstrap UCL      10.46

Lognormal Statistics
Minimum of Logged Data       1.07 Mean of logged Data       2.10

     21.88

Assuming Lognormal Distribution
   95% H-UCL      12.53    90% Chebyshev (MVUE) UCL      12.85

Nonparametric Distribution Free UCL Statistics
Data appear to follow a Discernible Distribution at 5% Significance Level

Lilliefors Lognormal GOF Test

Lognormal GOF Test
Shapiro Wilk Test Statistic       0.89 Shapiro Wilk Lognormal GOF Test

5% Lilliefors Critical Value       0.28Data appear Lognormal at 5% Significance Level
Data appear Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.84Data appear Lognormal at 5% Significance Level
Lilliefors Test Statistic       0.19

Maximum of Logged Data       2.63 SD of logged Data       0.45

nu hat (MLE)    130.4 nu star (bias corrected)      92.58
MLE Mean (bias corrected)       8.85 MLE Sd (bias corrected)       4.11

Approximate Chi Square Value (0.05)      71.39

Assuming Gamma Distribution
oximate Gamma UCL (use when n>=50))      11.48% Adjusted Gamma UCL (use when n<50)      12.02

Adjusted Level of Significance      0.026 Adjusted Chi Square Value      68.17

K-S Test Statistic       0.18 Kolmogrov-Smirnoff Gamma GOF Test
5% K-S Critical Value       0.26d data appear Gamma Distributed at 5% Significan

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics
k hat (MLE)       6.51 k star (bias corrected MLE)       4.62

Theta hat (MLE)       1.35 Theta star (bias corrected MLE)       1.91

   95% Modified-t UCL (Johnson-1978)      10.74

   95% Normal UCL    95% UCLs (Adjusted for Skewness)
   95% Student's-t UCL      10.75

Gamma GOF Test
A-D Test Statistic       0.34 Anderson-Darling Gamma GOF Test

5% A-D Critical Value       0.72d data appear Gamma Distributed at 5% Significan

   95% Adjusted-CLT UCL (Chen-1995)      10.48
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Detected data appear Gamma Distributed at 5% Significance Level

Assuming Normal Distribution
   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL       8.79

Gamma GOF Test
A-D Test Statistic       0.22 Anderson-Darling Gamma GOF Test

5% A-D Critical Value       0.72d data appear Gamma Distributed at 5% Significan
K-S Test Statistic       0.16 Kolmogrov-Smirnoff Gamma GOF Test

5% K-S Critical Value       0.26d data appear Gamma Distributed at 5% Significan

5% Shapiro Wilk Critical Value       0.84 Data appear Normal at 5% Significance Level
Lilliefors Test Statistic       0.12 Lilliefors GOF Test

   95% Adjusted-CLT UCL (Chen-1995)       8.63

5% Lilliefors Critical Value       0.28 Data appear Normal at 5% Significance Level
Data appear Normal at 5% Significance Level

   95% Modified-t UCL (Johnson-1978)       8.79

      0.4 Skewness      0.036

Minimum       2.72 Mean       7.14
Maximum      11.3 Median

Normal GOF Test
Shapiro Wilk Test Statistic       0.96 Shapiro Wilk GOF Test

SD       2.85 Std. Error of Mean       0.90
Coefficient of Variation

Copper

General Statistics

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
mmendations are based upon the results of the simulation studies summarized in Singh, Singh, and 

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.
For additional insight the user may want to consult a statistician.

      7.18

Total Number of Observations      10 Number of Distinct Observations      10
Number of Missing Observations       0

   95% BCA Bootstrap UCL       6.51
   90% Chebyshev(Mean, Sd) UCL       7.53    95% Chebyshev(Mean, Sd) UCL       8.52

 97.5% Chebyshev(Mean, Sd) UCL       9.89    99% Chebyshev(Mean, Sd) UCL      12.59

Suggested UCL to Use
95% Student's-t UCL       6.68

Nonparametric Distribution Free UCLs

   95% Chebyshev (MVUE) UCL       9.83  97.5% Chebyshev (MVUE) UCL      11.71
   99% Chebyshev (MVUE) UCL

   95% CLT UCL       6.55    95% Jackknife UCL       6.68
   95% Standard Bootstrap UCL       6.48    95% Bootstrap-t UCL       6.76

   95% Hall's Bootstrap UCL       6.64    95% Percentile Bootstrap UCL       6.49

Lognormal Statistics
Minimum of Logged Data       0.20 Mean of logged Data       1.56

     15.4

Assuming Lognormal Distribution
   95% H-UCL       8.60    90% Chebyshev (MVUE) UCL       8.48

Nonparametric Distribution Free UCL Statistics
Data appear to follow a Discernible Distribution at 5% Significance Level

Lilliefors Lognormal GOF Test

Lognormal GOF Test
Shapiro Wilk Test Statistic       0.83 Shapiro Wilk Lognormal GOF Test

5% Lilliefors Critical Value       0.28Data appear Lognormal at 5% Significance Level
Data appear Approximate Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.84 Data Not Lognormal at 5% Significance Level
Lilliefors Test Statistic       0.25

Maximum of Logged Data       2.18 SD of logged Data       0.56

MLE Mean (bias corrected)       5.35 MLE Sd (bias corrected)       2.96
Approximate Chi Square Value (0.05)      47.8

Assuming Gamma Distribution
oximate Gamma UCL (use when n>=50))       7.32% Adjusted Gamma UCL (use when n<50)       7.75

Adjusted Level of Significance      0.026 Adjusted Chi Square Value      45.19

k hat (MLE)       4.57 k star (bias corrected MLE)       3.27

5% K-S Critical Value       0.26d data appear Gamma Distributed at 5% Significan
Detected data appear Gamma Distributed at 5% Significance Level

Theta hat (MLE)       1.17 Theta star (bias corrected MLE)       1.63
nu hat (MLE)      91.53 nu star (bias corrected)      65.41

Gamma GOF Test
A-D Test Statistic       0.46 Anderson-Darling Gamma GOF Test

5% A-D Critical Value       0.72d data appear Gamma Distributed at 5% Significan
K-S Test Statistic       0.21 Kolmogrov-Smirnoff Gamma GOF Test

Gamma Statistics
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Gamma GOF Test
A-D Test Statistic       1.23 Anderson-Darling Gamma GOF Test

5% A-D Critical Value       0.72ata Not Gamma Distributed at 5% Significance Lev
K-S Test Statistic       0.33 Kolmogrov-Smirnoff Gamma GOF Test

5% K-S Critical Value       0.28ata Not Gamma Distributed at 5% Significance Lev
Data Not Gamma Distributed at 5% Significance Level

Gamma Statistics
k hat (MLE)       4.16 k star (bias corrected MLE)       2.85

Lilliefors Test Statistic       0.39 Lilliefors GOF Test

   95% Adjusted-CLT UCL (Chen-1995)       4.08

5% Lilliefors Critical Value       0.29 Data Not Normal at 5% Significance Level
Data Not Normal at 5% Significance Level

   95% Modified-t UCL (Johnson-1978)       3.72

Assuming Normal Distribution
   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL       3.63

Coefficient of Variation       0.68 Skewness       2.76

Normal GOF Test
Shapiro Wilk Test Statistic       0.57 Shapiro Wilk GOF Test

Note: Sample size is small (e.g., <10), if data are collected using ISM approach, you should use
guidance provided in ITRC Tech Reg Guide on ISM (ITRC, 2012) to compute statistics of interest.

For example, you may want to use Chebyshev UCL to estimate EPC (ITRC, 2012).
Chebyshev UCL can be computed using the Nonparametric and All UCL Options of ProUCL 5.0

5% Shapiro Wilk Critical Value       0.82 Data Not Normal at 5% Significance Level

Total Number of Observations       9 Number of Distinct Observations       9
Number of Missing Observations       0

Minimum       1.56 Mean       2.55
Maximum       7.11 Median       1.94

SD       1.74 Std. Error of Mean       0.58

 97.5% Chebyshev(Mean, Sd) UCL      12.78    99% Chebyshev(Mean, Sd) UCL      16.12

Suggested UCL to Use
95% Student's-t UCL       8.79

Fluoride

General Statistics

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
mmendations are based upon the results of the simulation studies summarized in Singh, Singh, and 

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.
For additional insight the user may want to consult a statistician.

   95% CLT UCL       8.62    95% Jackknife UCL       8.79
   95% Standard Bootstrap UCL       8.53    95% Bootstrap-t UCL       8.74

   95% Hall's Bootstrap UCL       8.67    95% Percentile Bootstrap UCL       8.52
   95% BCA Bootstrap UCL       8.52

   90% Chebyshev(Mean, Sd) UCL       9.85    95% Chebyshev(Mean, Sd) UCL      11.08

     17.62

Assuming Lognormal Distribution
   95% H-UCL      10.08    90% Chebyshev (MVUE) UCL      10.34

Nonparametric Distribution Free UCL Statistics
Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

   95% Chebyshev (MVUE) UCL      11.76  97.5% Chebyshev (MVUE) UCL      13.74
   99% Chebyshev (MVUE) UCL

5% Lilliefors Critical Value       0.28Data appear Lognormal at 5% Significance Level
Data appear Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.84Data appear Lognormal at 5% Significance Level
Lilliefors Test Statistic       0.17

Maximum of Logged Data       2.42 SD of logged Data       0.45

Lognormal Statistics
Minimum of Logged Data       1.00 Mean of logged Data       1.88

Approximate Chi Square Value (0.05)      66.42

Assuming Gamma Distribution
oximate Gamma UCL (use when n>=50))       9.34% Adjusted Gamma UCL (use when n<50)       9.80

Adjusted Level of Significance      0.026 Adjusted Chi Square Value      63.31

Lilliefors Lognormal GOF Test

Lognormal GOF Test
Shapiro Wilk Test Statistic       0.94 Shapiro Wilk Lognormal GOF Test

Gamma Statistics
k hat (MLE)       6.11 k star (bias corrected MLE)       4.34

Theta hat (MLE)       1.16 Theta star (bias corrected MLE)       1.64
nu hat (MLE)    122.3 nu star (bias corrected)      86.91

MLE Mean (bias corrected)       7.14 MLE Sd (bias corrected)       3.42
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Approximate Chi Square Value (0.05)    126.4

Assuming Gamma Distribution

Adjusted Level of Significance      0.026 Adjusted Chi Square Value    122

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics
k hat (MLE)      10.91 k star (bias corrected MLE)       7.70

Theta hat (MLE)   1155 Theta star (bias corrected MLE)   1635
nu hat (MLE)    218.2 nu star (bias corrected)    154.1

MLE Mean (bias corrected)  12599 MLE Sd (bias corrected)   4539

Assuming Normal Distribution
   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL  15244

Gamma GOF Test
A-D Test Statistic       0.60 Anderson-Darling Gamma GOF Test

5% A-D Critical Value       0.72d data appear Gamma Distributed at 5% Significan
K-S Test Statistic       0.18 Kolmogrov-Smirnoff Gamma GOF Test

5% K-S Critical Value       0.26d data appear Gamma Distributed at 5% Significan

5% Shapiro Wilk Critical Value       0.84 Data Not Normal at 5% Significance Level
Lilliefors Test Statistic       0.23 Lilliefors GOF Test

   95% Adjusted-CLT UCL (Chen-1995)  15969

5% Lilliefors Critical Value       0.28 Data appear Normal at 5% Significance Level
Data appear Approximate Normal at 5% Significance Level

   95% Modified-t UCL (Johnson-1978)  15400

      0.36 Skewness       2.04

Minimum   9040 Mean  12599
Maximum  24100 Median

Normal GOF Test
Shapiro Wilk Test Statistic       0.76 Shapiro Wilk GOF Test

SD   4564 Std. Error of Mean   1443
Coefficient of Variation

Iron

General Statistics

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
mmendations are based upon the results of the simulation studies summarized in Singh, Singh, and 

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.
For additional insight the user may want to consult a statistician.

 11400

Total Number of Observations      10 Number of Distinct Observations      10
Number of Missing Observations       0

   95% BCA Bootstrap UCL       4.22
   90% Chebyshev(Mean, Sd) UCL       4.29    95% Chebyshev(Mean, Sd) UCL       5.08

 97.5% Chebyshev(Mean, Sd) UCL       6.18    99% Chebyshev(Mean, Sd) UCL       8.34

Suggested UCL to Use
95% Student's-t UCL       3.63 or 95% Modified-t UCL       3.72

Nonparametric Distribution Free UCLs

   95% Chebyshev (MVUE) UCL       4.17  97.5% Chebyshev (MVUE) UCL       4.91
   99% Chebyshev (MVUE) UCL

   95% CLT UCL       3.51    95% Jackknife UCL       3.63
   95% Standard Bootstrap UCL       3.45    95% Bootstrap-t UCL       6.55

   95% Hall's Bootstrap UCL       7.17    95% Percentile Bootstrap UCL       3.63

Lognormal Statistics
Minimum of Logged Data       0.44 Mean of logged Data       0.81

      6.35

Assuming Lognormal Distribution
   95% H-UCL       3.60    90% Chebyshev (MVUE) UCL       3.64

Nonparametric Distribution Free UCL Statistics
Data appear to follow a Discernible Distribution at 5% Significance Level

Lilliefors Lognormal GOF Test

Lognormal GOF Test
Shapiro Wilk Test Statistic       0.73 Shapiro Wilk Lognormal GOF Test

5% Lilliefors Critical Value       0.29Data appear Lognormal at 5% Significance Level
Data appear Approximate Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.82 Data Not Lognormal at 5% Significance Level
Lilliefors Test Statistic       0.29

Maximum of Logged Data       1.96 SD of logged Data       0.46

Theta hat (MLE)       0.61 Theta star (bias corrected MLE)       0.89
nu hat (MLE)      75.03 nu star (bias corrected)      51.35

MLE Mean (bias corrected)       2.55 MLE Sd (bias corrected)       1.51
Approximate Chi Square Value (0.05)      35.89

Assuming Gamma Distribution
oximate Gamma UCL (use when n>=50))       3.65% Adjusted Gamma UCL (use when n<50)       3.94

Adjusted Level of Significance      0.023 Adjusted Chi Square Value      33.19
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Lilliefors Lognormal GOF Test

Lognormal GOF Test
Shapiro Wilk Test Statistic       0.95 Shapiro Wilk Lognormal GOF Test

5% Lilliefors Critical Value       0.28Data appear Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.84Data appear Lognormal at 5% Significance Level
Lilliefors Test Statistic       0.10

nu hat (MLE)      63.12 nu star (bias corrected)      45.52
MLE Mean (bias corrected)      15.5 MLE Sd (bias corrected)      10.28

Approximate Chi Square Value (0.05)      31.04

Assuming Gamma Distribution
oximate Gamma UCL (use when n>=50))      22.73% Adjusted Gamma UCL (use when n<50)      24.35

Adjusted Level of Significance      0.026 Adjusted Chi Square Value      28.98

K-S Test Statistic       0.13 Kolmogrov-Smirnoff Gamma GOF Test
5% K-S Critical Value       0.26d data appear Gamma Distributed at 5% Significan

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics
k hat (MLE)       3.15 k star (bias corrected MLE)       2.27

Theta hat (MLE)       4.91 Theta star (bias corrected MLE)       6.81

   95% Modified-t UCL (Johnson-1978)      20.81

Assuming Normal Distribution
   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL      20.71

Gamma GOF Test
A-D Test Statistic       0.21 Anderson-Darling Gamma GOF Test

5% A-D Critical Value       0.73d data appear Gamma Distributed at 5% Significan

Normal GOF Test
Shapiro Wilk Test Statistic       0.91 Shapiro Wilk GOF Test

SD       8.98 Std. Error of Mean       2.84
Coefficient of Variation

5% Shapiro Wilk Critical Value       0.84 Data appear Normal at 5% Significance Level
Lilliefors Test Statistic       0.20 Lilliefors GOF Test

   95% Adjusted-CLT UCL (Chen-1995)      20.85

5% Lilliefors Critical Value       0.28 Data appear Normal at 5% Significance Level
Data appear Normal at 5% Significance Level

     13

Total Number of Observations      10 Number of Distinct Observations      10
Number of Missing Observations       0

      0.58 Skewness       0.70

Minimum       3.83 Mean      15.5
Maximum      30.4 Median

 97.5% Chebyshev(Mean, Sd) UCL  21611    99% Chebyshev(Mean, Sd) UCL  26958

Suggested UCL to Use
95% Student's-t UCL  15244

Lead

General Statistics

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
mmendations are based upon the results of the simulation studies summarized in Singh, Singh, and 

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.
For additional insight the user may want to consult a statistician.

   95% CLT UCL  14973    95% Jackknife UCL  15244
   95% Standard Bootstrap UCL  14859    95% Bootstrap-t UCL  17792

   95% Hall's Bootstrap UCL  25590    95% Percentile Bootstrap UCL  15152
   95% BCA Bootstrap UCL  16256

   90% Chebyshev(Mean, Sd) UCL  16928    95% Chebyshev(Mean, Sd) UCL  18890

 24626

Assuming Lognormal Distribution
   95% H-UCL  15401    90% Chebyshev (MVUE) UCL  16181

Nonparametric Distribution Free UCL Statistics
Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

   95% Chebyshev (MVUE) UCL  17833  97.5% Chebyshev (MVUE) UCL  20125
   99% Chebyshev (MVUE) UCL

5% Lilliefors Critical Value       0.28Data appear Lognormal at 5% Significance Level
Data appear Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.84Data appear Lognormal at 5% Significance Level
Lilliefors Test Statistic       0.17

Maximum of Logged Data      10.09 SD of logged Data       0.30

Lognormal Statistics
Minimum of Logged Data       9.10 Mean of logged Data       9.39

oximate Gamma UCL (use when n>=50))  15360% Adjusted Gamma UCL (use when n<50)  15908

Lilliefors Lognormal GOF Test

Lognormal GOF Test
Shapiro Wilk Test Statistic       0.86 Shapiro Wilk Lognormal GOF Test
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Assuming Lognormal Distribution

5% Lilliefors Critical Value       0.28Data appear Lognormal at 5% Significance Level
Data appear Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.84Data appear Lognormal at 5% Significance Level
Lilliefors Test Statistic       0.16

Maximum of Logged Data       8.01 SD of logged Data       0.42

Lognormal Statistics
Minimum of Logged Data       6.56 Mean of logged Data       7.23

Approximate Chi Square Value (0.05)      68.06

Assuming Gamma Distribution
oximate Gamma UCL (use when n>=50))   1969% Adjusted Gamma UCL (use when n<50)   2065

Adjusted Level of Significance      0.026 Adjusted Chi Square Value      64.92

Lilliefors Lognormal GOF Test

Lognormal GOF Test
Shapiro Wilk Test Statistic       0.96 Shapiro Wilk Lognormal GOF Test

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics
k hat (MLE)       6.24 k star (bias corrected MLE)       4.43

Theta hat (MLE)    241.7 Theta star (bias corrected MLE)    340.1
nu hat (MLE)    124.9 nu star (bias corrected)      88.79

MLE Mean (bias corrected)   1510 MLE Sd (bias corrected)    716.5

Assuming Normal Distribution
   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL   1905

Gamma GOF Test
A-D Test Statistic       0.31 Anderson-Darling Gamma GOF Test

5% A-D Critical Value       0.72d data appear Gamma Distributed at 5% Significan
K-S Test Statistic       0.19 Kolmogrov-Smirnoff Gamma GOF Test

5% K-S Critical Value       0.26d data appear Gamma Distributed at 5% Significan

5% Shapiro Wilk Critical Value       0.84 Data appear Normal at 5% Significance Level
Lilliefors Test Statistic       0.24 Lilliefors GOF Test

   95% Adjusted-CLT UCL (Chen-1995)   1962

5% Lilliefors Critical Value       0.28 Data appear Normal at 5% Significance Level
Data appear Normal at 5% Significance Level

   95% Modified-t UCL (Johnson-1978)   1920

      0.45 Skewness       1.33

Minimum    707 Mean   1510
Maximum   3030 Median

Normal GOF Test
Shapiro Wilk Test Statistic       0.88 Shapiro Wilk GOF Test

SD    682.1 Std. Error of Mean    215.7
Coefficient of Variation

Magnesium

General Statistics

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
mmendations are based upon the results of the simulation studies summarized in Singh, Singh, and 

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.
For additional insight the user may want to consult a statistician.
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Total Number of Observations      10 Number of Distinct Observations       9
Number of Missing Observations       0

   95% BCA Bootstrap UCL      20.58
   90% Chebyshev(Mean, Sd) UCL      24.03    95% Chebyshev(Mean, Sd) UCL      27.89

 97.5% Chebyshev(Mean, Sd) UCL      33.24    99% Chebyshev(Mean, Sd) UCL      43.77

Suggested UCL to Use
95% Student's-t UCL      20.71

Nonparametric Distribution Free UCLs

   95% Chebyshev (MVUE) UCL      29.86  97.5% Chebyshev (MVUE) UCL      35.99
   99% Chebyshev (MVUE) UCL

   95% CLT UCL      20.18    95% Jackknife UCL      20.71
   95% Standard Bootstrap UCL      19.94    95% Bootstrap-t UCL      21.95

   95% Hall's Bootstrap UCL      22.19    95% Percentile Bootstrap UCL      20.12

Lognormal Statistics
Minimum of Logged Data       1.34 Mean of logged Data       2.57

     48.02

Assuming Lognormal Distribution
   95% H-UCL      26.91    90% Chebyshev (MVUE) UCL      25.45

Nonparametric Distribution Free UCL Statistics
Data appear to follow a Discernible Distribution at 5% Significance Level

Data appear Lognormal at 5% Significance Level

Maximum of Logged Data       3.41 SD of logged Data       0.63
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   95% Chebyshev (MVUE) UCL    568.1  97.5% Chebyshev (MVUE) UCL    651.2
   99% Chebyshev (MVUE) UCL

Lognormal Statistics
Minimum of Logged Data       5.38 Mean of logged Data       5.87

   814.4

Assuming Lognormal Distribution
   95% H-UCL    486.6    90% Chebyshev (MVUE) UCL    508.2

Nonparametric Distribution Free UCL Statistics
Data appear to follow a Discernible Distribution at 5% Significance Level

Lilliefors Lognormal GOF Test

Lognormal GOF Test
Shapiro Wilk Test Statistic       0.92 Shapiro Wilk Lognormal GOF Test

5% Lilliefors Critical Value       0.28Data appear Lognormal at 5% Significance Level
Data appear Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.84Data appear Lognormal at 5% Significance Level
Lilliefors Test Statistic       0.17

Maximum of Logged Data       6.37 SD of logged Data       0.36

nu hat (MLE)    169.2 nu star (bias corrected)    119.8
MLE Mean (bias corrected)    376.1 MLE Sd (bias corrected)    153.7

Approximate Chi Square Value (0.05)      95.51

Assuming Gamma Distribution
oximate Gamma UCL (use when n>=50))    471.7% Adjusted Gamma UCL (use when n<50)    491

Adjusted Level of Significance      0.026 Adjusted Chi Square Value      91.74

K-S Test Statistic       0.18 Kolmogrov-Smirnoff Gamma GOF Test
5% K-S Critical Value       0.26d data appear Gamma Distributed at 5% Significan

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics
k hat (MLE)       8.46 k star (bias corrected MLE)       5.98

Theta hat (MLE)      44.45 Theta star (bias corrected MLE)      62.8

   95% Modified-t UCL (Johnson-1978)    456.9

Assuming Normal Distribution
   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL    455.8

Gamma GOF Test
A-D Test Statistic       0.37 Anderson-Darling Gamma GOF Test

5% A-D Critical Value       0.72d data appear Gamma Distributed at 5% Significan

Normal GOF Test
Shapiro Wilk Test Statistic       0.89 Shapiro Wilk GOF Test

SD    137.4 Std. Error of Mean      43.46
Coefficient of Variation

5% Shapiro Wilk Critical Value       0.84 Data appear Normal at 5% Significance Level
Lilliefors Test Statistic       0.17 Lilliefors GOF Test

   95% Adjusted-CLT UCL (Chen-1995)    454.6

5% Lilliefors Critical Value       0.28 Data appear Normal at 5% Significance Level
Data appear Normal at 5% Significance Level

   341

Total Number of Observations      10 Number of Distinct Observations      10
Number of Missing Observations       0

      0.36 Skewness       0.47

Minimum    218 Mean    376.1
Maximum    585 Median

 97.5% Chebyshev(Mean, Sd) UCL   2857    99% Chebyshev(Mean, Sd) UCL   3656

Suggested UCL to Use
95% Student's-t UCL   1905

Manganese

General Statistics

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
mmendations are based upon the results of the simulation studies summarized in Singh, Singh, and 

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.
For additional insight the user may want to consult a statistician.

   95% CLT UCL   1865    95% Jackknife UCL   1905
   95% Standard Bootstrap UCL   1835    95% Bootstrap-t UCL   2142

   95% Hall's Bootstrap UCL   4010    95% Percentile Bootstrap UCL   1866
   95% BCA Bootstrap UCL   1948

   90% Chebyshev(Mean, Sd) UCL   2157    95% Chebyshev(Mean, Sd) UCL   2450

  3521

   95% H-UCL   2042    90% Chebyshev (MVUE) UCL   2113

Nonparametric Distribution Free UCL Statistics
Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

   95% Chebyshev (MVUE) UCL   2388  97.5% Chebyshev (MVUE) UCL   2770
   99% Chebyshev (MVUE) UCL
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   95% CLT UCL       8.50    95% Jackknife UCL       8.64
   95% Standard Bootstrap UCL       8.45    95% Bootstrap-t UCL       9.44

   95% Hall's Bootstrap UCL      14.46    95% Percentile Bootstrap UCL       8.50
   95% BCA Bootstrap UCL       8.96

   90% Chebyshev(Mean, Sd) UCL       9.51    95% Chebyshev(Mean, Sd) UCL      10.52
 97.5% Chebyshev(Mean, Sd) UCL      11.92    99% Chebyshev(Mean, Sd) UCL      14.67

     13.9

Assuming Lognormal Distribution
   95% H-UCL       8.81    90% Chebyshev (MVUE) UCL       9.26

Nonparametric Distribution Free UCL Statistics
Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

   95% Chebyshev (MVUE) UCL      10.17  97.5% Chebyshev (MVUE) UCL      11.43
   99% Chebyshev (MVUE) UCL

5% Lilliefors Critical Value       0.28Data appear Lognormal at 5% Significance Level
Data appear Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.84Data appear Lognormal at 5% Significance Level
Lilliefors Test Statistic       0.15

Maximum of Logged Data       2.56 SD of logged Data       0.28

Lognormal Statistics
Minimum of Logged Data       1.59 Mean of logged Data       1.94

Approximate Chi Square Value (0.05)    149.3

Assuming Gamma Distribution
oximate Gamma UCL (use when n>=50))       8.74% Adjusted Gamma UCL (use when n<50)       9.03

Adjusted Level of Significance      0.026 Adjusted Chi Square Value    144.5

Lilliefors Lognormal GOF Test

Lognormal GOF Test
Shapiro Wilk Test Statistic       0.92 Shapiro Wilk Lognormal GOF Test

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics
k hat (MLE)      12.71 k star (bias corrected MLE)       8.96

Theta hat (MLE)       0.57 Theta star (bias corrected MLE)       0.81
nu hat (MLE)    254.1 nu star (bias corrected)    179.2

MLE Mean (bias corrected)       7.28 MLE Sd (bias corrected)       2.43

Assuming Normal Distribution
   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL       8.64

Gamma GOF Test
A-D Test Statistic       0.4 Anderson-Darling Gamma GOF Test

5% A-D Critical Value       0.72d data appear Gamma Distributed at 5% Significan
K-S Test Statistic       0.16 Kolmogrov-Smirnoff Gamma GOF Test

5% K-S Critical Value       0.26d data appear Gamma Distributed at 5% Significan

5% Shapiro Wilk Critical Value       0.84 Data Not Normal at 5% Significance Level
Lilliefors Test Statistic       0.20 Lilliefors GOF Test

   95% Adjusted-CLT UCL (Chen-1995)       8.92

5% Lilliefors Critical Value       0.28 Data appear Normal at 5% Significance Level
Data appear Approximate Normal at 5% Significance Level

   95% Modified-t UCL (Johnson-1978)       8.71

      0.32 Skewness       1.68

Minimum       4.92 Mean       7.28
Maximum      13 Median

Normal GOF Test
Shapiro Wilk Test Statistic       0.83 Shapiro Wilk GOF Test

SD       2.34 Std. Error of Mean       0.74
Coefficient of Variation

Nickel

General Statistics

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
mmendations are based upon the results of the simulation studies summarized in Singh, Singh, and 

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.
For additional insight the user may want to consult a statistician.

      6.94

Total Number of Observations      10 Number of Distinct Observations      10
Number of Missing Observations       0

   95% BCA Bootstrap UCL    446.1
   90% Chebyshev(Mean, Sd) UCL    506.5    95% Chebyshev(Mean, Sd) UCL    565.6

 97.5% Chebyshev(Mean, Sd) UCL    647.5    99% Chebyshev(Mean, Sd) UCL    808.6

Suggested UCL to Use
95% Student's-t UCL    455.8

Nonparametric Distribution Free UCLs
   95% CLT UCL    447.6    95% Jackknife UCL    455.8

   95% Standard Bootstrap UCL    445.6    95% Bootstrap-t UCL    467.2
   95% Hall's Bootstrap UCL    441.5    95% Percentile Bootstrap UCL    439.3
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SD in Original Scale       0.11 SD in Log Scale       0.53
% t UCL (assumes normality of ROS data)       0.22    95% Percentile Bootstrap UCL       0.22

Lognormal GOF Test on Detected Observations Only
Shapiro Wilk Test Statistic       0.90 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.78ected Data appear Lognormal at 5% Significance L
Lilliefors Test Statistic       0.17 Lilliefors GOF Test

5% Lilliefors Critical Value       0.36ected Data appear Lognormal at 5% Significance L
Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects
Mean in Original Scale       0.15 Mean in Log Scale     -2.009

     23.83 Adjusted Chi Square Value (36.70, β)      22.04

nu hat (MLE)      50.52 nu star (bias corrected)      36.7
MLE Mean (bias corrected)       0.14 MLE Sd (bias corrected)

mma Approximate UCL (use when n>=50)       0.22% Gamma Adjusted UCL (use when n<50)       0.24

Adjusted Level of Significance (β)      0.026
Approximate Chi Square Value (36.70, α)

Maximum       0.47 Median      0.097
SD       0.12 CV       0.82

      0.11

k hat (MLE)       2.52 k star (bias corrected MLE)       1.83
Theta hat (MLE)      0.058 Theta star (bias corrected MLE)      0.081

Approximate Chi Square Value (40.75, α)      27.12 Adjusted Chi Square Value (40.75, β)      25.21
 Approximate KM-UCL (use when n>=50)       0.23mma Adjusted KM-UCL (use when n<50)       0.25

ma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM e
Minimum      0.066 Mean       0.14

Gamma ROS Statistics using Imputed  Non-Detects
GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1
For such situations, GROS method tends to yield inflated values of UCLs and BTVs

Theta hat (MLE)      0.063 Theta star (bias corrected MLE)       0.11
nu hat (MLE)      37.77 nu star (bias corrected)      20.22

Gamma Kaplan-Meier (KM) Statistics
k hat (KM)       2.03 nu hat (KM)      40.75

MLE Mean (bias corrected)       0.19 MLE Sd (bias corrected)       0.15

Gamma GOF Tests on Detected Observations Only
A-D Test Statistic       0.42 Anderson-Darling GOF Test

5% A-D Critical Value       0.70d data appear Gamma Distributed at 5% Significan
K-S Test Statistic       0.20 Kolmogrov-Smirnoff GOF

5% K-S Critical Value       0.33d data appear Gamma Distributed at 5% Significan
Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only
k hat (MLE)       3.14 k star (bias corrected MLE)       1.68

      0.27 95% KM Chebyshev UCL       0.32

SD       0.11    95% KM (BCA) UCL       0.23
95% KM (t) UCL       0.23 95% KM (Percentile Bootstrap) UCL

97.5% KM Chebyshev UCL       0.40 99% KM Chebyshev UCL       0.54

   95% KM (z) UCL       0.22    95% KM Bootstrap t UCL       0.31
90% KM Chebyshev UCL

Normal GOF Test on Detects Only
Shapiro Wilk Test Statistic       0.77 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.78Detected Data Not Normal at 5% Significance Leve
Lilliefors Test Statistic       0.28 Lilliefors GOF Test

5% Lilliefors Critical Value       0.36etected Data appear Normal at 5% Significance Le

      0.22

Detected Data appear Approximate Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs
Mean       0.15 Standard Error of Mean      0.038

      1.88 Kurtosis Detects       3.80

Variance Detects      0.019 Percent Non-Detects      40%
Mean Detects       0.19 SD Detects

Mean of Logged Detects     -1.785 SD of Logged Detects       0.60

Median Detects       0.15 CV Detects       0.71
Skewness Detects

Number of Detects       6 Number of Non-Detects       4
Number of Distinct Detects       6 Number of Distinct Non-Detects       4

      0.14

Minimum Detect      0.095 Minimum Non-Detect      0.099
Maximum Detect       0.47 Maximum Non-Detect       0.19

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
mmendations are based upon the results of the simulation studies summarized in Singh, Singh, and 

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.
For additional insight the user may want to consult a statistician.

Suggested UCL to Use
95% Student's-t UCL       8.64

Thallium

General Statistics
Total Number of Observations      10 Number of Distinct Observations      10
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     59.71

Assuming Lognormal Distribution
   95% H-UCL      33.76    90% Chebyshev (MVUE) UCL      34.22

   95% Chebyshev (MVUE) UCL      39.2  97.5% Chebyshev (MVUE) UCL      46.12
   99% Chebyshev (MVUE) UCL

5% Lilliefors Critical Value       0.28 Data Not Lognormal at 5% Significance Level
Data Not Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.84 Data Not Lognormal at 5% Significance Level
Lilliefors Test Statistic       0.35

Maximum of Logged Data       3.39 SD of logged Data       0.49

Lognormal Statistics
Minimum of Logged Data       1.69 Mean of logged Data       3.03

Approximate Chi Square Value (0.05)      72.75

Assuming Gamma Distribution
oximate Gamma UCL (use when n>=50))      29.15% Adjusted Gamma UCL (use when n<50)      30.52

Adjusted Level of Significance      0.026 Adjusted Chi Square Value      69.5

Lilliefors Lognormal GOF Test

Lognormal GOF Test
Shapiro Wilk Test Statistic       0.62 Shapiro Wilk Lognormal GOF Test

Data Not Gamma Distributed at 5% Significance Level

Gamma Statistics
k hat (MLE)       6.62 k star (bias corrected MLE)       4.70

Theta hat (MLE)       3.4 Theta star (bias corrected MLE)       4.78
nu hat (MLE)    132.6 nu star (bias corrected)      94.13

MLE Mean (bias corrected)      22.53 MLE Sd (bias corrected)      10.39

Assuming Normal Distribution
   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL      26.49

Gamma GOF Test
A-D Test Statistic       1.31 Anderson-Darling Gamma GOF Test

5% A-D Critical Value       0.72ata Not Gamma Distributed at 5% Significance Lev
K-S Test Statistic       0.31 Kolmogrov-Smirnoff Gamma GOF Test

5% K-S Critical Value       0.26ata Not Gamma Distributed at 5% Significance Lev

5% Shapiro Wilk Critical Value       0.84 Data Not Normal at 5% Significance Level
Lilliefors Test Statistic       0.25 Lilliefors GOF Test

   95% Adjusted-CLT UCL (Chen-1995)      24.7

5% Lilliefors Critical Value       0.28 Data appear Normal at 5% Significance Level
Data appear Approximate Normal at 5% Significance Level

   95% Modified-t UCL (Johnson-1978)      26.28

      0.30 Skewness     -1.90

Minimum       5.44 Mean      22.53
Maximum      29.7 Median

Normal GOF Test
Shapiro Wilk Test Statistic       0.81 Shapiro Wilk GOF Test

SD       6.82 Std. Error of Mean       2.16
Coefficient of Variation

Vanadium

General Statistics

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
Recommendations are based upon data size, data distribution, and skewness.

mmendations are based upon the results of the simulation studies summarized in Singh, Maichle, and 
ations results will not cover all Real World data sets; for additional insight the user may want to cons

     23.65

Total Number of Observations      10 Number of Distinct Observations      10
Number of Missing Observations       0

Mean in Original Scale       0.14 Mean in Log Scale     -2.174
SD in Original Scale       0.12 SD in Log Scale       0.69

   95% t UCL (Assumes normality)       0.21    95% H-Stat UCL       0.26

Suggested UCL to Use
95% KM (t) UCL       0.23 95% KM (Percentile Bootstrap) UCL       0.22

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics
Detected Data appear Approximate Normal Distributed at 5% Significance Level

CLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distribute
KM Mean (logged)     -1.997    95% H-UCL (KM -Log)       0.22

KM SD (logged)       0.50    95% Critical H Value (KM-Log)       2.22
KM Standard Error of Mean (logged)       0.17

DL/2 Statistics
DL/2 Normal DL/2 Log-Transformed

   95% BCA Bootstrap UCL       0.24    95% Bootstrap t UCL       0.35
   95% H-UCL (Log ROS)       0.23
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Nonparametric Distribution Free UCLs

   95% Chebyshev (MVUE) UCL      53.21  97.5% Chebyshev (MVUE) UCL      62.04
   99% Chebyshev (MVUE) UCL

Lognormal Statistics
Minimum of Logged Data       2.96 Mean of logged Data       3.40

     79.38

Assuming Lognormal Distribution
   95% H-UCL      45.57    90% Chebyshev (MVUE) UCL      46.85

Nonparametric Distribution Free UCL Statistics
Data appear to follow a Discernible Distribution at 5% Significance Level

Lilliefors Lognormal GOF Test

Lognormal GOF Test
Shapiro Wilk Test Statistic       0.85 Shapiro Wilk Lognormal GOF Test

5% Lilliefors Critical Value       0.28Data appear Lognormal at 5% Significance Level
Data appear Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.84Data appear Lognormal at 5% Significance Level
Lilliefors Test Statistic       0.22

Maximum of Logged Data       4.28 SD of logged Data       0.44

nu hat (MLE)    102.6 nu star (bias corrected)      73.15
MLE Mean (bias corrected)      33.22 MLE Sd (bias corrected)      17.37

Approximate Chi Square Value (0.05)      54.45

Assuming Gamma Distribution
oximate Gamma UCL (use when n>=50))      44.63% Adjusted Gamma UCL (use when n<50)      47.04

Adjusted Level of Significance      0.026 Adjusted Chi Square Value      51.66

5% A-D Critical Value       0.72ata Not Gamma Distributed at 5% Significance Lev
K-S Test Statistic       0.24 Kolmogrov-Smirnoff Gamma GOF Test

Gamma Statistics
k hat (MLE)       5.13 k star (bias corrected MLE)       3.65

5% K-S Critical Value       0.26d data appear Gamma Distributed at 5% Significan
Detected data follow Appr. Gamma Distribution at 5% Significance Level

Theta hat (MLE)       6.47 Theta star (bias corrected MLE)       9.08

Lilliefors Test Statistic       0.27 Lilliefors GOF Test
5% Lilliefors Critical Value       0.28 Data appear Normal at 5% Significance Level

   95% Modified-t UCL (Johnson-1978)      44.02

Data appear Approximate Normal at 5% Significance Level

Assuming Normal Distribution
   95% Normal UCL    95% UCLs (Adjusted for Skewness)

Gamma GOF Test
A-D Test Statistic       0.81 Anderson-Darling Gamma GOF Test

   95% Student's-t UCL      43.52    95% Adjusted-CLT UCL (Chen-1995)      45.62

Coefficient of Variation       0.53 Skewness       1.66

Maximum      72.5 Median      25.7
SD

Normal GOF Test
Shapiro Wilk Test Statistic       0.75 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.84 Data Not Normal at 5% Significance Level

     33.22

Zinc

General Statistics
Total Number of Observations      10 Number of Distinct Observations      10

     17.77 Std. Error of Mean       5.62

Number of Missing Observations       0
Minimum      19.3 Mean

 97.5% Chebyshev(Mean, Sd) UCL      36.02    99% Chebyshev(Mean, Sd) UCL      44.02

Suggested UCL to Use
95% Student's-t UCL      26.49

 highly negatively-skewed data, confidence limits (e.g., Chen, Johnson, Lognormal, and Gamma) ma
reliable.  Chen's and Johnson's methods provide adjustments for positvely skewed data sets.

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
mmendations are based upon the results of the simulation studies summarized in Singh, Singh, and 

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.
For additional insight the user may want to consult a statistician.

   95% CLT UCL      26.09    95% Jackknife UCL      26.49
   95% Standard Bootstrap UCL      25.91    95% Bootstrap-t UCL      25.51

   95% Hall's Bootstrap UCL      25.06    95% Percentile Bootstrap UCL      25.65
   95% BCA Bootstrap UCL      25.04

   90% Chebyshev(Mean, Sd) UCL      29.01    95% Chebyshev(Mean, Sd) UCL      31.95

Nonparametric Distribution Free UCL Statistics
Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs
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tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
mmendations are based upon the results of the simulation studies summarized in Singh, Singh, and 

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.
For additional insight the user may want to consult a statistician.

   95% BCA Bootstrap UCL      45.42
   90% Chebyshev(Mean, Sd) UCL      50.08    95% Chebyshev(Mean, Sd) UCL      57.72

 97.5% Chebyshev(Mean, Sd) UCL      68.32    99% Chebyshev(Mean, Sd) UCL      89.15

Suggested UCL to Use
95% Student's-t UCL      43.52

   95% CLT UCL      42.47    95% Jackknife UCL      43.52
   95% Standard Bootstrap UCL      42.01    95% Bootstrap-t UCL      62.26

   95% Hall's Bootstrap UCL      92.57    95% Percentile Bootstrap UCL      43.09
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tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
mmendations are based upon the results of the simulation studies summarized in Singh, Singh, and 

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

   95% BCA Bootstrap UCL  10364
   90% Chebyshev(Mean, Sd) UCL  11375    95% Chebyshev(Mean, Sd) UCL  12613

 97.5% Chebyshev(Mean, Sd) UCL  14332    99% Chebyshev(Mean, Sd) UCL  17707

Suggested UCL to Use
95% Student's-t UCL  10201

Nonparametric Distribution Free UCLs

   95% Chebyshev (MVUE) UCL  12621  97.5% Chebyshev (MVUE) UCL  14344
   99% Chebyshev (MVUE) UCL

   95% CLT UCL  10141    95% Jackknife UCL  10201
   95% Standard Bootstrap UCL  10096    95% Bootstrap-t UCL  10479

   95% Hall's Bootstrap UCL  10421    95% Percentile Bootstrap UCL  10117

Lognormal Statistics
Minimum of Logged Data       7.80 Mean of logged Data       8.94

 17729

Assuming Lognormal Distribution
   95% H-UCL  10649    90% Chebyshev (MVUE) UCL  11379

Nonparametric Distribution Free UCL Statistics
Data appear to follow a Discernible Distribution at 5% Significance Level

Lilliefors Lognormal GOF Test

Lognormal GOF Test
Shapiro Wilk Test Statistic       0.98 Shapiro Wilk Lognormal GOF Test

5% Lilliefors Critical Value       0.17Data appear Lognormal at 5% Significance Level
Data appear Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.91Data appear Lognormal at 5% Significance Level
Lilliefors Test Statistic      0.091

Maximum of Logged Data       9.92 SD of logged Data       0.50

nu hat (MLE)    210.5 nu star (bias corrected)    186.5
MLE Mean (bias corrected)   8642 MLE Sd (bias corrected)   4474

Approximate Chi Square Value (0.05)    155.9

Assuming Gamma Distribution
oximate Gamma UCL (use when n>=50))  10337% Adjusted Gamma UCL (use when n<50)  10465

Adjusted Level of Significance      0.039 Adjusted Chi Square Value    154

5% A-D Critical Value       0.74d data appear Gamma Distributed at 5% Significan
K-S Test Statistic       0.11 Kolmogrov-Smirnoff Gamma GOF Test

Gamma Statistics
k hat (MLE)       4.20 k star (bias corrected MLE)       3.73

5% K-S Critical Value       0.17d data appear Gamma Distributed at 5% Significan
Detected data appear Gamma Distributed at 5% Significance Level

Theta hat (MLE)   2053 Theta star (bias corrected MLE)   2316

Lilliefors Test Statistic       0.16 Lilliefors GOF Test
5% Lilliefors Critical Value       0.17 Data appear Normal at 5% Significance Level

   95% Modified-t UCL (Johnson-1978)  10237

Data appear Approximate Normal at 5% Significance Level

Assuming Normal Distribution
   95% Normal UCL    95% UCLs (Adjusted for Skewness)

Gamma GOF Test
A-D Test Statistic       0.38 Anderson-Darling Gamma GOF Test

   95% Student's-t UCL  10201    95% Adjusted-CLT UCL (Chen-1995)  10371

Coefficient of Variation       0.52 Skewness       1.18

Maximum  20400 Median   7360
SD

Normal GOF Test
Shapiro Wilk Test Statistic       0.89 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.91 Data Not Normal at 5% Significance Level

  8642

General Statistics
Total Number of Observations      25 Number of Distinct Observations      24

  4555 Std. Error of Mean    911.1

Number of Missing Observations       0
Minimum   2460 Mean

95%

UCL Statistics for Data Sets with Non-Detects

User Selected Options
e/Time of Computation   2/13/2015 10:41:47 PM

 f Bootstrap Operations   2000

Aluminum

From File   ProUCLinput_16-024(m)_0-10.xls
Full Precision   OFF

Confidence Coefficient   
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Total Number of Observations      25 Number of Distinct Observations      23

 97.5% Chebyshev(Mean, Sd) UCL       3.28    99% Chebyshev(Mean, Sd) UCL       4.02

Suggested UCL to Use
95% Adjusted Gamma UCL       2.44

Barium

General Statistics

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
mmendations are based upon the results of the simulation studies summarized in Singh, Singh, and 

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.
For additional insight the user may want to consult a statistician.

   95% CLT UCL       2.36    95% Jackknife UCL       2.37
   95% Standard Bootstrap UCL       2.36    95% Bootstrap-t UCL       2.40

   95% Hall's Bootstrap UCL       2.39    95% Percentile Bootstrap UCL       2.37
   95% BCA Bootstrap UCL       2.40

   90% Chebyshev(Mean, Sd) UCL       2.63    95% Chebyshev(Mean, Sd) UCL       2.90

      4.08

Assuming Lognormal Distribution
   95% H-UCL       2.48    90% Chebyshev (MVUE) UCL       2.65

Nonparametric Distribution Free UCL Statistics
Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

   95% Chebyshev (MVUE) UCL       2.93  97.5% Chebyshev (MVUE) UCL       3.32
   99% Chebyshev (MVUE) UCL

5% Lilliefors Critical Value       0.17Data appear Lognormal at 5% Significance Level
Data appear Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.91Data appear Lognormal at 5% Significance Level
Lilliefors Test Statistic       0.12

Maximum of Logged Data       1.42 SD of logged Data       0.48

Lognormal Statistics
Minimum of Logged Data     -0.34 Mean of logged Data       0.59

Approximate Chi Square Value (0.05)    170.6

Assuming Gamma Distribution
roximate Gamma UCL (use when n>=50)       2.41% Adjusted Gamma UCL (use when n<50)       2.44

Adjusted Level of Significance      0.039 Adjusted Chi Square Value    168.6

Lilliefors Lognormal GOF Test

Lognormal GOF Test
Shapiro Wilk Test Statistic       0.96 Shapiro Wilk Lognormal GOF Test

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics
k hat (MLE)       4.57 k star (bias corrected MLE)       4.05

Theta hat (MLE)       0.44 Theta star (bias corrected MLE)       0.50
nu hat (MLE)    228.7 nu star (bias corrected)    202.6

MLE Mean (bias corrected)       2.03 MLE Sd (bias corrected)       1.01

Assuming Normal Distribution
   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL       2.37

Gamma GOF Test
A-D Test Statistic       0.38 Anderson-Darling Gamma GOF Test

5% A-D Critical Value       0.74d data appear Gamma Distributed at 5% Significan
K-S Test Statistic       0.15 Kolmogrov-Smirnoff Gamma GOF Test

5% K-S Critical Value       0.17d data appear Gamma Distributed at 5% Significan

5% Shapiro Wilk Critical Value       0.91 Data Not Normal at 5% Significance Level
Lilliefors Test Statistic       0.18 Lilliefors GOF Test

   95% Adjusted-CLT UCL (Chen-1995)       2.39

5% Lilliefors Critical Value       0.17 Data Not Normal at 5% Significance Level
Data Not Normal at 5% Significance Level

   95% Modified-t UCL (Johnson-1978)       2.38

      0.49 Skewness       0.82

Minimum       0.71 Mean       2.03
Maximum       4.14 Median

Normal GOF Test
Shapiro Wilk Test Statistic       0.90 Shapiro Wilk GOF Test

SD       1.00 Std. Error of Mean       0.2
Coefficient of Variation

Arsenic

General Statistics

For additional insight the user may want to consult a statistician.

      1.6

Total Number of Observations      25 Number of Distinct Observations      23
Number of Missing Observations       0
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      0.45 Skewness       1.05

Minimum    828 Mean   2454
Maximum   5840 Median

Normal GOF Test

SD   1111 Std. Error of Mean    222.3
Coefficient of Variation

Calcium

General Statistics

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
mmendations are based upon the results of the simulation studies summarized in Singh, Singh, and 

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.
For additional insight the user may want to consult a statistician.

  2160

Total Number of Observations      25 Number of Distinct Observations      24
Number of Missing Observations       0

   95% BCA Bootstrap UCL    161.9
   90% Chebyshev(Mean, Sd) UCL    179    95% Chebyshev(Mean, Sd) UCL    196.3

 97.5% Chebyshev(Mean, Sd) UCL    220.4    99% Chebyshev(Mean, Sd) UCL    267.7

Suggested UCL to Use
95% Student's-t UCL    162.5

Nonparametric Distribution Free UCLs

   95% Chebyshev (MVUE) UCL    205.3  97.5% Chebyshev (MVUE) UCL    232.7
   99% Chebyshev (MVUE) UCL

   95% CLT UCL    161.7    95% Jackknife UCL    162.5
   95% Standard Bootstrap UCL    161.2    95% Bootstrap-t UCL    163.6

   95% Hall's Bootstrap UCL    163    95% Percentile Bootstrap UCL    161.6

Lognormal Statistics
Minimum of Logged Data       3.73 Mean of logged Data       4.83

   286.7

Assuming Lognormal Distribution
   95% H-UCL    173.6    90% Chebyshev (MVUE) UCL    185.5

Nonparametric Distribution Free UCL Statistics
Data appear to follow a Discernible Distribution at 5% Significance Level

Lilliefors Lognormal GOF Test

Lognormal GOF Test
Shapiro Wilk Test Statistic       0.96 Shapiro Wilk Lognormal GOF Test

5% Lilliefors Critical Value       0.17Data appear Lognormal at 5% Significance Level
Data appear Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.91Data appear Lognormal at 5% Significance Level
Lilliefors Test Statistic      0.090

Maximum of Logged Data       5.58 SD of logged Data       0.49

nu hat (MLE)    238.6 nu star (bias corrected)    211.3
MLE Mean (bias corrected)    140.7 MLE Sd (bias corrected)      68.44

Approximate Chi Square Value (0.05)    178.6

Assuming Gamma Distribution
oximate Gamma UCL (use when n>=50))    166.4% Adjusted Gamma UCL (use when n<50)    168.3

Adjusted Level of Significance      0.039 Adjusted Chi Square Value    176.6

K-S Test Statistic      0.096 Kolmogrov-Smirnoff Gamma GOF Test
5% K-S Critical Value       0.17d data appear Gamma Distributed at 5% Significan

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics
k hat (MLE)       4.77 k star (bias corrected MLE)       4.22

Theta hat (MLE)      29.48 Theta star (bias corrected MLE)      33.29

   95% Modified-t UCL (Johnson-1978)    162.7

Assuming Normal Distribution
   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL    162.5

Gamma GOF Test
A-D Test Statistic       0.25 Anderson-Darling Gamma GOF Test

5% A-D Critical Value       0.74d data appear Gamma Distributed at 5% Significan

Normal GOF Test
Shapiro Wilk Test Statistic       0.94 Shapiro Wilk GOF Test

SD      63.86 Std. Error of Mean      12.77
Coefficient of Variation

5% Shapiro Wilk Critical Value       0.91 Data appear Normal at 5% Significance Level
Lilliefors Test Statistic       0.14 Lilliefors GOF Test

   95% Adjusted-CLT UCL (Chen-1995)    162.9

5% Lilliefors Critical Value       0.17 Data appear Normal at 5% Significance Level
Data appear Normal at 5% Significance Level

   122

Number of Missing Observations       0

      0.45 Skewness       0.45

Minimum      41.9 Mean    140.7
Maximum    265 Median
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Assuming Normal Distribution

Normal GOF Test
Shapiro Wilk Test Statistic       0.97 Shapiro Wilk GOF Test

SD       3.57 Std. Error of Mean       0.71
Coefficient of Variation

5% Shapiro Wilk Critical Value       0.91 Data appear Normal at 5% Significance Level
Lilliefors Test Statistic       0.10 Lilliefors GOF Test

5% Lilliefors Critical Value       0.17 Data appear Normal at 5% Significance Level
Data appear Normal at 5% Significance Level

      8.98

Total Number of Observations      25 Number of Distinct Observations      25
Number of Missing Observations       0

      0.41 Skewness       0.26

Minimum       2.15 Mean       8.61
Maximum      17.1 Median

 97.5% Chebyshev(Mean, Sd) UCL   3843    99% Chebyshev(Mean, Sd) UCL   4666

Suggested UCL to Use
95% Student's-t UCL   2835

Chromium

General Statistics

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
mmendations are based upon the results of the simulation studies summarized in Singh, Singh, and 

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.
For additional insight the user may want to consult a statistician.

   95% CLT UCL   2820    95% Jackknife UCL   2835
   95% Standard Bootstrap UCL   2819    95% Bootstrap-t UCL   2903

   95% Hall's Bootstrap UCL   2943    95% Percentile Bootstrap UCL   2831
   95% BCA Bootstrap UCL   2855

   90% Chebyshev(Mean, Sd) UCL   3121    95% Chebyshev(Mean, Sd) UCL   3423

  4790

Assuming Lognormal Distribution
   95% H-UCL   2963    90% Chebyshev (MVUE) UCL   3164

Nonparametric Distribution Free UCL Statistics
Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

   95% Chebyshev (MVUE) UCL   3482  97.5% Chebyshev (MVUE) UCL   3923
   99% Chebyshev (MVUE) UCL

5% Lilliefors Critical Value       0.17Data appear Lognormal at 5% Significance Level
Data appear Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.91Data appear Lognormal at 5% Significance Level
Lilliefors Test Statistic       0.11

Maximum of Logged Data       8.67 SD of logged Data       0.45

Lognormal Statistics
Minimum of Logged Data       6.71 Mean of logged Data       7.70

Approximate Chi Square Value (0.05)    199.4

Assuming Gamma Distribution
oximate Gamma UCL (use when n>=50))   2878% Adjusted Gamma UCL (use when n<50)   2909

Adjusted Level of Significance      0.039 Adjusted Chi Square Value    197.2

Lilliefors Lognormal GOF Test

Lognormal GOF Test
Shapiro Wilk Test Statistic       0.97 Shapiro Wilk Lognormal GOF Test

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics
k hat (MLE)       5.28 k star (bias corrected MLE)       4.67

Theta hat (MLE)    464.6 Theta star (bias corrected MLE)    525
nu hat (MLE)    264.1 nu star (bias corrected)    233.8

MLE Mean (bias corrected)   2454 MLE Sd (bias corrected)   1135

Assuming Normal Distribution
   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL   2835

Gamma GOF Test
A-D Test Statistic       0.31 Anderson-Darling Gamma GOF Test

5% A-D Critical Value       0.74d data appear Gamma Distributed at 5% Significan
K-S Test Statistic       0.11 Kolmogrov-Smirnoff Gamma GOF Test

5% K-S Critical Value       0.17d data appear Gamma Distributed at 5% Significan

5% Shapiro Wilk Critical Value       0.91 Data appear Normal at 5% Significance Level
Lilliefors Test Statistic       0.14 Lilliefors GOF Test

   95% Adjusted-CLT UCL (Chen-1995)   2870

5% Lilliefors Critical Value       0.17 Data appear Normal at 5% Significance Level
Data appear Normal at 5% Significance Level

   95% Modified-t UCL (Johnson-1978)   2842

Shapiro Wilk Test Statistic       0.91 Shapiro Wilk GOF Test
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Assuming Normal Distribution
   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL       5.17

Gamma GOF Test
A-D Test Statistic       0.46 Anderson-Darling Gamma GOF Test

5% A-D Critical Value       0.74d data appear Gamma Distributed at 5% Significan

5% Shapiro Wilk Critical Value       0.91 Data appear Normal at 5% Significance Level
Lilliefors Test Statistic       0.13 Lilliefors GOF Test

   95% Adjusted-CLT UCL (Chen-1995)       5.17

5% Lilliefors Critical Value       0.17 Data appear Normal at 5% Significance Level
Data appear Normal at 5% Significance Level

   95% Modified-t UCL (Johnson-1978)       5.17

      0.47 Skewness       0.35

Minimum       0.92 Mean       4.45
Maximum       8.9 Median

Normal GOF Test
Shapiro Wilk Test Statistic       0.96 Shapiro Wilk GOF Test

SD       2.09 Std. Error of Mean       0.41
Coefficient of Variation

Cobalt

General Statistics

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
mmendations are based upon the results of the simulation studies summarized in Singh, Singh, and 

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.
For additional insight the user may want to consult a statistician.

      4.22

Total Number of Observations      25 Number of Distinct Observations      23
Number of Missing Observations       0

   95% BCA Bootstrap UCL       9.82
   90% Chebyshev(Mean, Sd) UCL      10.76    95% Chebyshev(Mean, Sd) UCL      11.73

 97.5% Chebyshev(Mean, Sd) UCL      13.08    99% Chebyshev(Mean, Sd) UCL      15.73

Suggested UCL to Use
95% Student's-t UCL       9.83

Nonparametric Distribution Free UCLs

   95% Chebyshev (MVUE) UCL      12.64  97.5% Chebyshev (MVUE) UCL      14.33
   99% Chebyshev (MVUE) UCL

   95% CLT UCL       9.78    95% Jackknife UCL       9.83
   95% Standard Bootstrap UCL       9.76    95% Bootstrap-t UCL       9.89

   95% Hall's Bootstrap UCL       9.92    95% Percentile Bootstrap UCL       9.74

Lognormal Statistics
Minimum of Logged Data       0.76 Mean of logged Data       2.05

     17.65

Assuming Lognormal Distribution
   95% H-UCL      10.7    90% Chebyshev (MVUE) UCL      11.43

Nonparametric Distribution Free UCL Statistics
Data appear to follow a Discernible Distribution at 5% Significance Level

Lilliefors Lognormal GOF Test

Lognormal GOF Test
Shapiro Wilk Test Statistic       0.93 Shapiro Wilk Lognormal GOF Test

5% Lilliefors Critical Value       0.17 Data Not Lognormal at 5% Significance Level
Data appear Approximate Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.91Data appear Lognormal at 5% Significance Level
Lilliefors Test Statistic       0.18

Maximum of Logged Data       2.83 SD of logged Data       0.49

nu hat (MLE)    256.1 nu star (bias corrected)    226.7
MLE Mean (bias corrected)       8.61 MLE Sd (bias corrected)       4.04

Approximate Chi Square Value (0.05)    192.9

Assuming Gamma Distribution
oximate Gamma UCL (use when n>=50))      10.12% Adjusted Gamma UCL (use when n<50)      10.24

Adjusted Level of Significance      0.039 Adjusted Chi Square Value    190.7

K-S Test Statistic       0.16 Kolmogrov-Smirnoff Gamma GOF Test
5% K-S Critical Value       0.17d data appear Gamma Distributed at 5% Significan

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics
k hat (MLE)       5.12 k star (bias corrected MLE)       4.53

Theta hat (MLE)       1.68 Theta star (bias corrected MLE)       1.89

   95% Modified-t UCL (Johnson-1978)       9.84

   95% Normal UCL    95% UCLs (Adjusted for Skewness)
   95% Student's-t UCL       9.83

Gamma GOF Test
A-D Test Statistic       0.44 Anderson-Darling Gamma GOF Test

5% A-D Critical Value       0.74d data appear Gamma Distributed at 5% Significan

   95% Adjusted-CLT UCL (Chen-1995)       9.82
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K-S Test Statistic       0.12 Kolmogrov-Smirnoff Gamma GOF Test
5% K-S Critical Value       0.17d data appear Gamma Distributed at 5% Significan

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics
k hat (MLE)       5.61 k star (bias corrected MLE)       4.96

Theta hat (MLE)       1.24 Theta star (bias corrected MLE)       1.40

   95% Modified-t UCL (Johnson-1978)       7.94

Assuming Normal Distribution
   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL       7.93

Gamma GOF Test
A-D Test Statistic       0.35 Anderson-Darling Gamma GOF Test

5% A-D Critical Value       0.74d data appear Gamma Distributed at 5% Significan

Normal GOF Test
Shapiro Wilk Test Statistic       0.97 Shapiro Wilk GOF Test

SD       2.77 Std. Error of Mean       0.55
Coefficient of Variation

5% Shapiro Wilk Critical Value       0.91 Data appear Normal at 5% Significance Level
Lilliefors Test Statistic      0.086 Lilliefors GOF Test

   95% Adjusted-CLT UCL (Chen-1995)       7.90

5% Lilliefors Critical Value       0.17 Data appear Normal at 5% Significance Level
Data appear Normal at 5% Significance Level

      6.87

Total Number of Observations      25 Number of Distinct Observations      25
Number of Missing Observations       0

      0.39 Skewness      0.032

Minimum       2.18 Mean       6.98
Maximum      12.1 Median

 97.5% Chebyshev(Mean, Sd) UCL       7.07    99% Chebyshev(Mean, Sd) UCL       8.62

Suggested UCL to Use
95% Student's-t UCL       5.17

Copper

General Statistics

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
mmendations are based upon the results of the simulation studies summarized in Singh, Singh, and 

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.
For additional insight the user may want to consult a statistician.

   95% CLT UCL       5.14    95% Jackknife UCL       5.17
   95% Standard Bootstrap UCL       5.10    95% Bootstrap-t UCL       5.23

   95% Hall's Bootstrap UCL       5.19    95% Percentile Bootstrap UCL       5.13
   95% BCA Bootstrap UCL       5.20

   90% Chebyshev(Mean, Sd) UCL       5.71    95% Chebyshev(Mean, Sd) UCL       6.28

     10.06

Assuming Lognormal Distribution
   95% H-UCL       5.83    90% Chebyshev (MVUE) UCL       6.22

Nonparametric Distribution Free UCL Statistics
Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

   95% Chebyshev (MVUE) UCL       6.97  97.5% Chebyshev (MVUE) UCL       8.01
   99% Chebyshev (MVUE) UCL

5% Lilliefors Critical Value       0.17 Data Not Lognormal at 5% Significance Level
Data Not Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.91 Data Not Lognormal at 5% Significance Level
Lilliefors Test Statistic       0.18

Maximum of Logged Data       2.18 SD of logged Data       0.57

Lognormal Statistics
Minimum of Logged Data    -0.079 Mean of logged Data       1.36

Approximate Chi Square Value (0.05)    143.8

Assuming Gamma Distribution
oximate Gamma UCL (use when n>=50))       5.36% Adjusted Gamma UCL (use when n<50)       5.43

Adjusted Level of Significance      0.039 Adjusted Chi Square Value    142

Lilliefors Lognormal GOF Test

Lognormal GOF Test
Shapiro Wilk Test Statistic       0.91 Shapiro Wilk Lognormal GOF Test

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics
k hat (MLE)       3.90 k star (bias corrected MLE)       3.46

Theta hat (MLE)       1.14 Theta star (bias corrected MLE)       1.28
nu hat (MLE)    195.3 nu star (bias corrected)    173.2

MLE Mean (bias corrected)       4.45 MLE Sd (bias corrected)       2.39

K-S Test Statistic       0.14 Kolmogrov-Smirnoff Gamma GOF Test
5% K-S Critical Value       0.17d data appear Gamma Distributed at 5% Significan
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Approximate Chi Square Value (0.05)      59.74

Assuming Gamma Distribution
roximate Gamma UCL (use when n>=50)       8.41% Adjusted Gamma UCL (use when n<50)       8.58

Adjusted Level of Significance      0.039 Adjusted Chi Square Value      58.55

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics
k hat (MLE)       1.85 k star (bias corrected MLE)       1.65

Theta hat (MLE)       3.42 Theta star (bias corrected MLE)       3.84
nu hat (MLE)      89.05 nu star (bias corrected)      79.26

MLE Mean (bias corrected)       6.34 MLE Sd (bias corrected)       4.93

Assuming Normal Distribution
   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL       8.20

Gamma GOF Test
A-D Test Statistic       0.49 Anderson-Darling Gamma GOF Test

5% A-D Critical Value       0.75d data appear Gamma Distributed at 5% Significan
K-S Test Statistic       0.12 Kolmogrov-Smirnoff Gamma GOF Test

5% K-S Critical Value       0.18d data appear Gamma Distributed at 5% Significan

5% Shapiro Wilk Critical Value       0.91 Data Not Normal at 5% Significance Level
Lilliefors Test Statistic       0.18 Lilliefors GOF Test

   95% Adjusted-CLT UCL (Chen-1995)       8.53

5% Lilliefors Critical Value       0.18 Data Not Normal at 5% Significance Level
Data Not Normal at 5% Significance Level

   95% Modified-t UCL (Johnson-1978)       8.27

      0.83 Skewness       1.71

Minimum       1.56 Mean       6.34
Maximum      22.2 Median

Normal GOF Test
Shapiro Wilk Test Statistic       0.80 Shapiro Wilk GOF Test

SD       5.31 Std. Error of Mean       1.08
Coefficient of Variation

Fluoride

General Statistics

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
mmendations are based upon the results of the simulation studies summarized in Singh, Singh, and 

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.
For additional insight the user may want to consult a statistician.

      4.42

Total Number of Observations      24 Number of Distinct Observations      24
Number of Missing Observations       0

   95% BCA Bootstrap UCL       7.91
   90% Chebyshev(Mean, Sd) UCL       8.65    95% Chebyshev(Mean, Sd) UCL       9.41

 97.5% Chebyshev(Mean, Sd) UCL      10.46    99% Chebyshev(Mean, Sd) UCL      12.52

Suggested UCL to Use
95% Student's-t UCL       7.93

Nonparametric Distribution Free UCLs

   95% Chebyshev (MVUE) UCL      10.03  97.5% Chebyshev (MVUE) UCL      11.31
   99% Chebyshev (MVUE) UCL

   95% CLT UCL       7.90    95% Jackknife UCL       7.93
   95% Standard Bootstrap UCL       7.87    95% Bootstrap-t UCL       7.91

   95% Hall's Bootstrap UCL       7.84    95% Percentile Bootstrap UCL       7.89

Lognormal Statistics
Minimum of Logged Data       0.77 Mean of logged Data       1.85

     13.83

Assuming Lognormal Distribution
   95% H-UCL       8.52    90% Chebyshev (MVUE) UCL       9.10

Nonparametric Distribution Free UCL Statistics
Data appear to follow a Discernible Distribution at 5% Significance Level

Lilliefors Lognormal GOF Test

Lognormal GOF Test
Shapiro Wilk Test Statistic       0.93 Shapiro Wilk Lognormal GOF Test

5% Lilliefors Critical Value       0.17Data appear Lognormal at 5% Significance Level
Data appear Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.91Data appear Lognormal at 5% Significance Level
Lilliefors Test Statistic       0.13

Maximum of Logged Data       2.49 SD of logged Data       0.46

nu hat (MLE)    280.8 nu star (bias corrected)    248.4
MLE Mean (bias corrected)       6.98 MLE Sd (bias corrected)       3.13

Approximate Chi Square Value (0.05)    212.9

Assuming Gamma Distribution
oximate Gamma UCL (use when n>=50))       8.15% Adjusted Gamma UCL (use when n<50)       8.24

Adjusted Level of Significance      0.039 Adjusted Chi Square Value    210.7
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Lilliefors Lognormal GOF Test

Lognormal GOF Test
Shapiro Wilk Test Statistic       0.97 Shapiro Wilk Lognormal GOF Test

5% Lilliefors Critical Value       0.17Data appear Lognormal at 5% Significance Level
Data appear Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.91Data appear Lognormal at 5% Significance Level
Lilliefors Test Statistic      0.094

nu hat (MLE)    426 nu star (bias corrected)    376.2
MLE Mean (bias corrected)  12884 MLE Sd (bias corrected)   4697

Approximate Chi Square Value (0.05)    332.3

Assuming Gamma Distribution
oximate Gamma UCL (use when n>=50))  14589% Adjusted Gamma UCL (use when n<50)  14713

Adjusted Level of Significance      0.039 Adjusted Chi Square Value    329.5

K-S Test Statistic       0.11 Kolmogrov-Smirnoff Gamma GOF Test
5% K-S Critical Value       0.17d data appear Gamma Distributed at 5% Significan

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics
k hat (MLE)       8.52 k star (bias corrected MLE)       7.52

Theta hat (MLE)   1512 Theta star (bias corrected MLE)   1712

   95% Modified-t UCL (Johnson-1978)  14554

Assuming Normal Distribution
   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL  14518

Gamma GOF Test
A-D Test Statistic       0.38 Anderson-Darling Gamma GOF Test

5% A-D Critical Value       0.74d data appear Gamma Distributed at 5% Significan

Normal GOF Test
Shapiro Wilk Test Statistic       0.89 Shapiro Wilk GOF Test

SD   4773 Std. Error of Mean    954.6
Coefficient of Variation

5% Shapiro Wilk Critical Value       0.91 Data Not Normal at 5% Significance Level
Lilliefors Test Statistic       0.15 Lilliefors GOF Test

   95% Adjusted-CLT UCL (Chen-1995)  14688

5% Lilliefors Critical Value       0.17 Data appear Normal at 5% Significance Level
Data appear Approximate Normal at 5% Significance Level

 11800

Total Number of Observations      25 Number of Distinct Observations      22
Number of Missing Observations       0

      0.37 Skewness       1.14

Minimum   6200 Mean  12884
Maximum  24500 Median

 97.5% Chebyshev(Mean, Sd) UCL      13.13    99% Chebyshev(Mean, Sd) UCL      17.15

Suggested UCL to Use
95% Adjusted Gamma UCL       8.58

Iron

General Statistics

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
mmendations are based upon the results of the simulation studies summarized in Singh, Singh, and 

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.
For additional insight the user may want to consult a statistician.

   95% CLT UCL       8.13    95% Jackknife UCL       8.20
   95% Standard Bootstrap UCL       8.07    95% Bootstrap-t UCL       8.90

   95% Hall's Bootstrap UCL       9.72    95% Percentile Bootstrap UCL       8.27
   95% BCA Bootstrap UCL       8.51

   90% Chebyshev(Mean, Sd) UCL       9.60    95% Chebyshev(Mean, Sd) UCL      11.08

     17.17

Assuming Lognormal Distribution
   95% H-UCL       9.25    90% Chebyshev (MVUE) UCL       9.58

Nonparametric Distribution Free UCL Statistics
Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

   95% Chebyshev (MVUE) UCL      11.07  97.5% Chebyshev (MVUE) UCL      13.13
   99% Chebyshev (MVUE) UCL

5% Lilliefors Critical Value       0.18Data appear Lognormal at 5% Significance Level
Data appear Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.91Data appear Lognormal at 5% Significance Level
Lilliefors Test Statistic       0.12

Maximum of Logged Data       3.1 SD of logged Data       0.77

Lognormal Statistics
Minimum of Logged Data       0.44 Mean of logged Data       1.55

Lilliefors Lognormal GOF Test

Lognormal GOF Test
Shapiro Wilk Test Statistic       0.95 Shapiro Wilk Lognormal GOF Test
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Assuming Lognormal Distribution
   95% H-UCL      17.21    90% Chebyshev (MVUE) UCL      18.29

5% Lilliefors Critical Value       0.17Data appear Lognormal at 5% Significance Level
Data appear Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.91Data appear Lognormal at 5% Significance Level
Lilliefors Test Statistic      0.090

Maximum of Logged Data       3.41 SD of logged Data       0.63

Lognormal Statistics
Minimum of Logged Data       1.07 Mean of logged Data       2.37

Approximate Chi Square Value (0.05)    106

Assuming Gamma Distribution
oximate Gamma UCL (use when n>=50))      15.91% Adjusted Gamma UCL (use when n<50)      16.15

Adjusted Level of Significance      0.039 Adjusted Chi Square Value    104.5

Lilliefors Lognormal GOF Test

Lognormal GOF Test
Shapiro Wilk Test Statistic       0.96 Shapiro Wilk Lognormal GOF Test

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics
k hat (MLE)       2.95 k star (bias corrected MLE)       2.63

Theta hat (MLE)       4.33 Theta star (bias corrected MLE)       4.87
nu hat (MLE)    148 nu star (bias corrected)    131.5

MLE Mean (bias corrected)      12.82 MLE Sd (bias corrected)       7.90

Assuming Normal Distribution
   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL      15.4

Gamma GOF Test
A-D Test Statistic       0.16 Anderson-Darling Gamma GOF Test

5% A-D Critical Value       0.75d data appear Gamma Distributed at 5% Significan
K-S Test Statistic      0.078 Kolmogrov-Smirnoff Gamma GOF Test

5% K-S Critical Value       0.17d data appear Gamma Distributed at 5% Significan

5% Shapiro Wilk Critical Value       0.91 Data appear Normal at 5% Significance Level
Lilliefors Test Statistic       0.13 Lilliefors GOF Test

   95% Adjusted-CLT UCL (Chen-1995)      15.58

5% Lilliefors Critical Value       0.17 Data appear Normal at 5% Significance Level
Data appear Normal at 5% Significance Level

   95% Modified-t UCL (Johnson-1978)      15.45

      0.58 Skewness       0.86

Minimum       2.94 Mean      12.82
Maximum      30.4 Median

Normal GOF Test
Shapiro Wilk Test Statistic       0.92 Shapiro Wilk GOF Test

SD       7.53 Std. Error of Mean       1.50
Coefficient of Variation

Lead

General Statistics

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
mmendations are based upon the results of the simulation studies summarized in Singh, Singh, and 

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.
For additional insight the user may want to consult a statistician.

     11.7

Total Number of Observations      25 Number of Distinct Observations      25
Number of Missing Observations       0

   95% BCA Bootstrap UCL  14576
   90% Chebyshev(Mean, Sd) UCL  15748    95% Chebyshev(Mean, Sd) UCL  17045

 97.5% Chebyshev(Mean, Sd) UCL  18846    99% Chebyshev(Mean, Sd) UCL  22382

Suggested UCL to Use
95% Student's-t UCL  14518

Nonparametric Distribution Free UCLs

   95% Chebyshev (MVUE) UCL  16845  97.5% Chebyshev (MVUE) UCL  18568
   99% Chebyshev (MVUE) UCL

   95% CLT UCL  14455    95% Jackknife UCL  14518
   95% Standard Bootstrap UCL  14418    95% Bootstrap-t UCL  14916

   95% Hall's Bootstrap UCL  15065    95% Percentile Bootstrap UCL  14579

Lognormal Statistics
Minimum of Logged Data       8.73 Mean of logged Data       9.40

 21954

Assuming Lognormal Distribution
   95% H-UCL  14700    90% Chebyshev (MVUE) UCL  15603

Nonparametric Distribution Free UCL Statistics
Data appear to follow a Discernible Distribution at 5% Significance Level

Maximum of Logged Data      10.11 SD of logged Data       0.34
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Nonparametric Distribution Free UCLs

   95% Chebyshev (MVUE) UCL   2169  97.5% Chebyshev (MVUE) UCL   2428
   99% Chebyshev (MVUE) UCL

Lognormal Statistics
Minimum of Logged Data       6.26 Mean of logged Data       7.27

  2938

Assuming Lognormal Distribution
   95% H-UCL   1858    90% Chebyshev (MVUE) UCL   1982

Nonparametric Distribution Free UCL Statistics
Data appear to follow a Discernible Distribution at 5% Significance Level

Lilliefors Lognormal GOF Test

Lognormal GOF Test
Shapiro Wilk Test Statistic       0.98 Shapiro Wilk Lognormal GOF Test

5% Lilliefors Critical Value       0.17Data appear Lognormal at 5% Significance Level
Data appear Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.91Data appear Lognormal at 5% Significance Level
Lilliefors Test Statistic      0.099

Maximum of Logged Data       8.13 SD of logged Data       0.42

nu hat (MLE)    300 nu star (bias corrected)    265.4
MLE Mean (bias corrected)   1567 MLE Sd (bias corrected)    680

Approximate Chi Square Value (0.05)    228.6

Assuming Gamma Distribution
oximate Gamma UCL (use when n>=50))   1818% Adjusted Gamma UCL (use when n<50)   1837

Adjusted Level of Significance      0.039 Adjusted Chi Square Value    226.3

K-S Test Statistic       0.10 Kolmogrov-Smirnoff Gamma GOF Test
5% K-S Critical Value       0.17d data appear Gamma Distributed at 5% Significan

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics
k hat (MLE)       6.00 k star (bias corrected MLE)       5.30

Theta hat (MLE)    261.1 Theta star (bias corrected MLE)    295.2

   95% Modified-t UCL (Johnson-1978)   1803

Assuming Normal Distribution
   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL   1798

Gamma GOF Test
A-D Test Statistic       0.26 Anderson-Darling Gamma GOF Test

5% A-D Critical Value       0.74d data appear Gamma Distributed at 5% Significan

Normal GOF Test
Shapiro Wilk Test Statistic       0.91 Shapiro Wilk GOF Test

SD    677 Std. Error of Mean    135.4
Coefficient of Variation

5% Shapiro Wilk Critical Value       0.91 Data appear Normal at 5% Significance Level
Lilliefors Test Statistic       0.15 Lilliefors GOF Test

   95% Adjusted-CLT UCL (Chen-1995)   1821

5% Lilliefors Critical Value       0.17 Data appear Normal at 5% Significance Level
Data appear Normal at 5% Significance Level

  1460

Total Number of Observations      25 Number of Distinct Observations      23
Number of Missing Observations       0

      0.43 Skewness       1.10

Minimum    525 Mean   1567
Maximum   3400 Median

 97.5% Chebyshev(Mean, Sd) UCL      22.24    99% Chebyshev(Mean, Sd) UCL      27.82

Suggested UCL to Use
95% Student's-t UCL      15.4

Magnesium

General Statistics

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
mmendations are based upon the results of the simulation studies summarized in Singh, Singh, and 

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.
For additional insight the user may want to consult a statistician.

   95% CLT UCL      15.3    95% Jackknife UCL      15.4
   95% Standard Bootstrap UCL      15.27    95% Bootstrap-t UCL      15.79

   95% Hall's Bootstrap UCL      15.85    95% Percentile Bootstrap UCL      15.35
   95% BCA Bootstrap UCL      15.5

   90% Chebyshev(Mean, Sd) UCL      17.35    95% Chebyshev(Mean, Sd) UCL      19.39

     30.52

Nonparametric Distribution Free UCL Statistics
Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

   95% Chebyshev (MVUE) UCL      20.68  97.5% Chebyshev (MVUE) UCL      24
   99% Chebyshev (MVUE) UCL
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   95% CLT UCL    370.9    95% Jackknife UCL    372.7
   95% Standard Bootstrap UCL    370.8    95% Bootstrap-t UCL    380

   95% Hall's Bootstrap UCL    374.4    95% Percentile Bootstrap UCL    371.9
   95% BCA Bootstrap UCL    376

   90% Chebyshev(Mean, Sd) UCL    407.1    95% Chebyshev(Mean, Sd) UCL    443.4
 97.5% Chebyshev(Mean, Sd) UCL    493.7    99% Chebyshev(Mean, Sd) UCL    592.6

   594.7

Assuming Lognormal Distribution
   95% H-UCL    382.7    90% Chebyshev (MVUE) UCL    407.7

Nonparametric Distribution Free UCL Statistics
Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

   95% Chebyshev (MVUE) UCL    444.2  97.5% Chebyshev (MVUE) UCL    495
   99% Chebyshev (MVUE) UCL

5% Lilliefors Critical Value       0.17Data appear Lognormal at 5% Significance Level
Data appear Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.91Data appear Lognormal at 5% Significance Level
Lilliefors Test Statistic      0.090

Maximum of Logged Data       6.44 SD of logged Data       0.40

Lognormal Statistics
Minimum of Logged Data       4.97 Mean of logged Data       5.71

Approximate Chi Square Value (0.05)    255.3

Assuming Gamma Distribution
oximate Gamma UCL (use when n>=50))    376.6% Adjusted Gamma UCL (use when n<50)    380.3

Adjusted Level of Significance      0.039 Adjusted Chi Square Value    252.8

Lilliefors Lognormal GOF Test

Lognormal GOF Test
Shapiro Wilk Test Statistic       0.97 Shapiro Wilk Lognormal GOF Test

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics
k hat (MLE)       6.65 k star (bias corrected MLE)       5.88

Theta hat (MLE)      49.17 Theta star (bias corrected MLE)      55.62
nu hat (MLE)    332.6 nu star (bias corrected)    294

MLE Mean (bias corrected)    327 MLE Sd (bias corrected)    134.9

Assuming Normal Distribution
   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL    372.7

Gamma GOF Test
A-D Test Statistic       0.33 Anderson-Darling Gamma GOF Test

5% A-D Critical Value       0.74d data appear Gamma Distributed at 5% Significan
K-S Test Statistic       0.10 Kolmogrov-Smirnoff Gamma GOF Test

5% K-S Critical Value       0.17d data appear Gamma Distributed at 5% Significan

5% Shapiro Wilk Critical Value       0.91 Data Not Normal at 5% Significance Level
Lilliefors Test Statistic       0.14 Lilliefors GOF Test

   95% Adjusted-CLT UCL (Chen-1995)    375.7

5% Lilliefors Critical Value       0.17 Data appear Normal at 5% Significance Level
Data appear Approximate Normal at 5% Significance Level

   95% Modified-t UCL (Johnson-1978)    373.5

      0.40 Skewness       0.84

Minimum    145 Mean    327
Maximum    629 Median

Normal GOF Test
Shapiro Wilk Test Statistic       0.91 Shapiro Wilk GOF Test

SD    133.5 Std. Error of Mean      26.69
Coefficient of Variation

Manganese

General Statistics

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
mmendations are based upon the results of the simulation studies summarized in Singh, Singh, and 

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.
For additional insight the user may want to consult a statistician.

   313

Total Number of Observations      25 Number of Distinct Observations      25
Number of Missing Observations       0

   95% BCA Bootstrap UCL   1824
   90% Chebyshev(Mean, Sd) UCL   1973    95% Chebyshev(Mean, Sd) UCL   2157

 97.5% Chebyshev(Mean, Sd) UCL   2412    99% Chebyshev(Mean, Sd) UCL   2914

Suggested UCL to Use
95% Student's-t UCL   1798

   95% CLT UCL   1789    95% Jackknife UCL   1798
   95% Standard Bootstrap UCL   1786    95% Bootstrap-t UCL   1861

   95% Hall's Bootstrap UCL   1866    95% Percentile Bootstrap UCL   1797
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SD in Original Scale     0.003 SD in Log Scale       0.51
% t UCL (assumes normality of ROS data)     0.005    95% Percentile Bootstrap UCL     0.005

   95% BCA Bootstrap UCL     0.005    95% Bootstrap t UCL     0.005

Lognormal GOF Test on Detected Observations Only
Shapiro Wilk Test Statistic       0.72 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.80etected Data Not Lognormal at 5% Significance Le
Lilliefors Test Statistic       0.33 Lilliefors GOF Test

5% Lilliefors Critical Value       0.33ected Data appear Lognormal at 5% Significance L
Detected Data appear Approximate Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects
Mean in Original Scale     0.004 Mean in Log Scale     -5.695

   177.4 Adjusted Chi Square Value (209.88, β)    175.3

nu hat (MLE)    238.3 nu star (bias corrected)    209.9
MLE Mean (bias corrected)     0.009 MLE Sd (bias corrected)

mma Approximate UCL (use when n>=50)      0.010% Gamma Adjusted UCL (use when n<50)      0.010

Adjusted Level of Significance (β)      0.039
pproximate Chi Square Value (209.88, α)

Maximum      0.013 Median      0.01
SD     0.003 CV       0.34

    0.004

k hat (MLE)       4.96 k star (bias corrected MLE)       4.37
Theta hat (MLE)     0.001 Theta star (bias corrected MLE)     0.002

Approximate Chi Square Value (63.23, α)      45.94 Adjusted Chi Square Value (63.23, β)      44.9
 Approximate KM-UCL (use when n>=50)     0.005mma Adjusted KM-UCL (use when n<50)     0.005

ma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM e
Minimum     0.002 Mean     0.009

Gamma ROS Statistics using Imputed  Non-Detects
GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1
For such situations, GROS method tends to yield inflated values of UCLs and BTVs

Theta hat (MLE)     0.003 Theta star (bias corrected MLE)     0.006
nu hat (MLE)      25.1 nu star (bias corrected)      15.68

Gamma Kaplan-Meier (KM) Statistics
k hat (KM)       1.31 nu hat (KM)      63.23

MLE Mean (bias corrected)     0.006 MLE Sd (bias corrected)     0.006

Gamma GOF Tests on Detected Observations Only
A-D Test Statistic       1.08 Anderson-Darling GOF Test

5% A-D Critical Value       0.71ed Data Not Gamma Distributed at 5% Significanc
K-S Test Statistic       0.35 Kolmogrov-Smirnoff GOF

5% K-S Critical Value       0.31ed Data Not Gamma Distributed at 5% Significanc
Detected Data Not Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only
k hat (MLE)       1.79 k star (bias corrected MLE)       1.12

    0.005 95% KM Chebyshev UCL     0.006

SD     0.003    95% KM (BCA) UCL     0.005
95% KM (t) UCL     0.004 95% KM (Percentile Bootstrap) UCL

97.5% KM Chebyshev UCL     0.008 99% KM Chebyshev UCL      0.010

   95% KM (z) UCL     0.004    95% KM Bootstrap t UCL     0.005
90% KM Chebyshev UCL

Normal GOF Test on Detects Only
Shapiro Wilk Test Statistic       0.71 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.80Detected Data Not Normal at 5% Significance Leve
Lilliefors Test Statistic       0.34 Lilliefors GOF Test

5% Lilliefors Critical Value       0.33Detected Data Not Normal at 5% Significance Leve

    0.005

Detected Data Not Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs
Mean     0.003 Standard Error of Mean 7.2143E

      0.38 Kurtosis Detects     -2.737

Variance Detects 2.7700E Percent Non-Detects      70.83
Mean Detects     0.006 SD Detects

Mean of Logged Detects     -5.307 SD of Logged Detects       0.85

Median Detects     0.002 CV Detects       0.78
Skewness Detects

Number of Detects       7 Number of Non-Detects      17
Number of Distinct Detects       6 Number of Distinct Non-Detects      15

    0.005

Minimum Detect     0.002 Minimum Non-Detect     0.005
Maximum Detect      0.013 Maximum Non-Detect     0.006

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
mmendations are based upon the results of the simulation studies summarized in Singh, Singh, and 

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.
For additional insight the user may want to consult a statistician.

Suggested UCL to Use
95% Student's-t UCL    372.7

Methylene Chloride

General Statistics
Total Number of Observations      24 Number of Distinct Observations      21
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     13.97

Assuming Lognormal Distribution
   95% H-UCL       9.00    90% Chebyshev (MVUE) UCL       9.59

Nonparametric Distribution Free UCL Statistics

   95% Chebyshev (MVUE) UCL      10.45  97.5% Chebyshev (MVUE) UCL      11.64
   99% Chebyshev (MVUE) UCL

5% Lilliefors Critical Value       0.17Data appear Lognormal at 5% Significance Level
Data appear Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.91Data appear Lognormal at 5% Significance Level
Lilliefors Test Statistic       0.11

Maximum of Logged Data       2.72 SD of logged Data       0.39

Lognormal Statistics
Minimum of Logged Data       1.25 Mean of logged Data       1.96

Approximate Chi Square Value (0.05)    256.4

Assuming Gamma Distribution
oximate Gamma UCL (use when n>=50))       8.88% Adjusted Gamma UCL (use when n<50)       8.96

Adjusted Level of Significance      0.039 Adjusted Chi Square Value    253.9

Lilliefors Lognormal GOF Test

Lognormal GOF Test
Shapiro Wilk Test Statistic       0.96 Shapiro Wilk Lognormal GOF Test

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics
k hat (MLE)       6.67 k star (bias corrected MLE)       5.90

Theta hat (MLE)       1.15 Theta star (bias corrected MLE)       1.30
nu hat (MLE)    333.9 nu star (bias corrected)    295.2

MLE Mean (bias corrected)       7.71 MLE Sd (bias corrected)       3.17

Assuming Normal Distribution
   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL       8.79

Gamma GOF Test
A-D Test Statistic       0.39 Anderson-Darling Gamma GOF Test

5% A-D Critical Value       0.74d data appear Gamma Distributed at 5% Significan
K-S Test Statistic       0.13 Kolmogrov-Smirnoff Gamma GOF Test

5% K-S Critical Value       0.17d data appear Gamma Distributed at 5% Significan

5% Shapiro Wilk Critical Value       0.91 Data appear Normal at 5% Significance Level
Lilliefors Test Statistic       0.13 Lilliefors GOF Test

   95% Adjusted-CLT UCL (Chen-1995)       8.86

5% Lilliefors Critical Value       0.17 Data appear Normal at 5% Significance Level
Data appear Normal at 5% Significance Level

   95% Modified-t UCL (Johnson-1978)       8.81

      0.40 Skewness       0.85

Minimum       3.52 Mean       7.71
Maximum      15.3 Median

Normal GOF Test
Shapiro Wilk Test Statistic       0.91 Shapiro Wilk GOF Test

SD       3.15 Std. Error of Mean       0.63
Coefficient of Variation

Nickel

General Statistics

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
Recommendations are based upon data size, data distribution, and skewness.

mmendations are based upon the results of the simulation studies summarized in Singh, Maichle, and 
ations results will not cover all Real World data sets; for additional insight the user may want to cons

      7.12

Total Number of Observations      25 Number of Distinct Observations      25
Number of Missing Observations       0

Mean in Original Scale     0.004 Mean in Log Scale     -5.693
SD in Original Scale     0.003 SD in Log Scale       0.50

   95% t UCL (Assumes normality)     0.005    95% H-Stat UCL     0.004

Suggested UCL to Use
95% KM (t) UCL     0.004 95% KM (% Bootstrap) UCL     0.005

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics
Detected Data appear Approximate Lognormal Distributed at 5% Significance Level

CLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distribute
KM Mean (logged)     -5.79    95% H-UCL (KM -Log)     0.004

KM SD (logged)       0.53    95% Critical H Value (KM-Log)       2.00
KM Standard Error of Mean (logged)       0.12

DL/2 Statistics
DL/2 Normal DL/2 Log-Transformed

   95% H-UCL (Log ROS)     0.004
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Lognormal GOF Test on Detected Observations Only
Shapiro Wilk Test Statistic       0.91 Shapiro Wilk GOF Test

     13 Adjusted Chi Square Value (22.87, β)      12.49

nu hat (MLE)      24.48 nu star (bias corrected)      22.87
MLE Mean (bias corrected)       0.25 MLE Sd (bias corrected)

mma Approximate UCL (use when n>=50)       0.44% Gamma Adjusted UCL (use when n<50)       0.46

Adjusted Level of Significance (β)      0.039
Approximate Chi Square Value (22.87, α)

Maximum       1.92 Median      0.095
SD       0.44 CV       1.76

      0.37

k hat (MLE)       0.49 k star (bias corrected MLE)       0.45
Theta hat (MLE)       0.51 Theta star (bias corrected MLE)       0.55

Approximate Chi Square Value (25.18, α)      14.75 Adjusted Chi Square Value (25.18, β)      14.2
 Approximate KM-UCL (use when n>=50)       0.51mma Adjusted KM-UCL (use when n<50)       0.52

ma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM e
Minimum      0.01 Mean       0.25

Gamma ROS Statistics using Imputed  Non-Detects
GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1
For such situations, GROS method tends to yield inflated values of UCLs and BTVs

Theta hat (MLE)       0.36 Theta star (bias corrected MLE)       0.43
nu hat (MLE)      34.36 nu star (bias corrected)      28.33

Gamma Kaplan-Meier (KM) Statistics
k hat (KM)       0.50 nu hat (KM)      25.18

MLE Mean (bias corrected)       0.44 MLE Sd (bias corrected)       0.44

Gamma GOF Tests on Detected Observations Only
A-D Test Statistic       0.89 Anderson-Darling GOF Test

5% A-D Critical Value       0.75ed Data Not Gamma Distributed at 5% Significanc
K-S Test Statistic       0.24 Kolmogrov-Smirnoff GOF

5% K-S Critical Value       0.23ed Data Not Gamma Distributed at 5% Significanc
Detected Data Not Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only
k hat (MLE)       1.22 k star (bias corrected MLE)       1.01

      0.56 95% KM Chebyshev UCL       0.68

SD       0.42    95% KM (BCA) UCL       0.45
95% KM (t) UCL       0.44 95% KM (Percentile Bootstrap) UCL

97.5% KM Chebyshev UCL       0.84 99% KM Chebyshev UCL       1.17

   95% KM (z) UCL       0.44    95% KM Bootstrap t UCL       0.70
90% KM Chebyshev UCL

Normal GOF Test on Detects Only
Shapiro Wilk Test Statistic       0.66 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.87Detected Data Not Normal at 5% Significance Leve
Lilliefors Test Statistic       0.29 Lilliefors GOF Test

5% Lilliefors Critical Value       0.23Detected Data Not Normal at 5% Significance Leve

      0.44

Detected Data Not Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs
Mean       0.29 Standard Error of Mean      0.087

      2.20 Kurtosis Detects       4.41

Variance Detects       0.28 Percent Non-Detects      44%
Mean Detects       0.44 SD Detects

Mean of Logged Detects     -1.27 SD of Logged Detects       0.92

Median Detects       0.22 CV Detects       1.2
Skewness Detects

Number of Detects      14 Number of Non-Detects      11
Number of Distinct Detects      14 Number of Distinct Non-Detects      11

      0.53

Minimum Detect      0.095 Minimum Non-Detect      0.065
Maximum Detect       1.92 Maximum Non-Detect       0.51

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
mmendations are based upon the results of the simulation studies summarized in Singh, Singh, and 

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.
For additional insight the user may want to consult a statistician.

Suggested UCL to Use
95% Student's-t UCL       8.79

Thallium

General Statistics
Total Number of Observations      25 Number of Distinct Observations      25

   95% CLT UCL       8.75    95% Jackknife UCL       8.79
   95% Standard Bootstrap UCL       8.72    95% Bootstrap-t UCL       8.90

   95% Hall's Bootstrap UCL       8.92    95% Percentile Bootstrap UCL       8.75
   95% BCA Bootstrap UCL       8.76

   90% Chebyshev(Mean, Sd) UCL       9.61    95% Chebyshev(Mean, Sd) UCL      10.47
 97.5% Chebyshev(Mean, Sd) UCL      11.66    99% Chebyshev(Mean, Sd) UCL      14

Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs
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5% Lilliefors Critical Value       0.17 Data Not Lognormal at 5% Significance Level
Data Not Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.91 Data Not Lognormal at 5% Significance Level
Lilliefors Test Statistic       0.30

Approximate Chi Square Value (0.05)    177

Assuming Gamma Distribution
oximate Gamma UCL (use when n>=50))      24.25% Adjusted Gamma UCL (use when n<50)      24.53

Adjusted Level of Significance      0.039 Adjusted Chi Square Value    175

Lilliefors Lognormal GOF Test

Lognormal GOF Test
Shapiro Wilk Test Statistic       0.78 Shapiro Wilk Lognormal GOF Test

Data Not Gamma Distributed at 5% Significance Level

Gamma Statistics
k hat (MLE)       4.73 k star (bias corrected MLE)       4.19

Theta hat (MLE)       4.33 Theta star (bias corrected MLE)       4.89
nu hat (MLE)    236.6 nu star (bias corrected)    209.5

MLE Mean (bias corrected)      20.49 MLE Sd (bias corrected)      10.01

Assuming Normal Distribution
   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL      23.16

Gamma GOF Test
A-D Test Statistic       1.76 Anderson-Darling Gamma GOF Test

5% A-D Critical Value       0.74ata Not Gamma Distributed at 5% Significance Lev
K-S Test Statistic       0.27 Kolmogrov-Smirnoff Gamma GOF Test

5% K-S Critical Value       0.17ata Not Gamma Distributed at 5% Significance Lev

5% Shapiro Wilk Critical Value       0.91 Data appear Normal at 5% Significance Level
Lilliefors Test Statistic       0.20 Lilliefors GOF Test

   95% Adjusted-CLT UCL (Chen-1995)      22.89

5% Lilliefors Critical Value       0.17 Data Not Normal at 5% Significance Level
Data appear Approximate Normal at 5% Significance Level

   95% Modified-t UCL (Johnson-1978)      23.14

      0.38 Skewness     -0.523

Minimum       4.27 Mean      20.49
Maximum      37.2 Median

Normal GOF Test
Shapiro Wilk Test Statistic       0.92 Shapiro Wilk GOF Test

SD       7.81 Std. Error of Mean       1.56
Coefficient of Variation

Vanadium

General Statistics

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
Recommendations are based upon data size, data distribution, and skewness.

mmendations are based upon the results of the simulation studies summarized in Singh, Maichle, and 
ations results will not cover all Real World data sets; for additional insight the user may want to cons

     20.9

Total Number of Observations      25 Number of Distinct Observations      24
Number of Missing Observations       0

Mean in Original Scale       0.30 Mean in Log Scale     -1.743
SD in Original Scale       0.42 SD in Log Scale       0.98

   95% t UCL (Assumes normality)       0.44    95% H-Stat UCL       0.46

Suggested UCL to Use
95% KM (t) UCL       0.44 95% KM (% Bootstrap) UCL       0.44

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics
Detected Data appear Lognormal Distributed at 5% Significance Level

CLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distribute
KM Mean (logged)     -1.72    95% H-UCL (KM -Log)       0.40

KM SD (logged)       0.88    95% Critical H Value (KM-Log)       2.35
KM Standard Error of Mean (logged)       0.19

DL/2 Statistics
DL/2 Normal DL/2 Log-Transformed

SD in Original Scale       0.43 SD in Log Scale       0.99
% t UCL (assumes normality of ROS data)       0.43    95% Percentile Bootstrap UCL       0.43

   95% BCA Bootstrap UCL       0.51    95% Bootstrap t UCL       0.70
   95% H-UCL (Log ROS)       0.42

5% Shapiro Wilk Critical Value       0.87ected Data appear Lognormal at 5% Significance L
Lilliefors Test Statistic       0.19 Lilliefors GOF Test

5% Lilliefors Critical Value       0.23ected Data appear Lognormal at 5% Significance L
Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects
Mean in Original Scale       0.28 Mean in Log Scale     -1.84
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Lognormal Statistics
Minimum of Logged Data       2.78 Mean of logged Data       3.39

Lilliefors Lognormal GOF Test

Lognormal GOF Test
Shapiro Wilk Test Statistic       0.95 Shapiro Wilk Lognormal GOF Test

5% Lilliefors Critical Value       0.17 Data Not Lognormal at 5% Significance Level
Data appear Approximate Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.91Data appear Lognormal at 5% Significance Level
Lilliefors Test Statistic       0.18

Maximum of Logged Data       4.28 SD of logged Data       0.38

nu hat (MLE)    339.3 nu star (bias corrected)    299.9
MLE Mean (bias corrected)      32.08 MLE Sd (bias corrected)      13.1

Approximate Chi Square Value (0.05)    260.8

Assuming Gamma Distribution
roximate Gamma UCL (use when n>=50)      36.89% Adjusted Gamma UCL (use when n<50)      37.25

Adjusted Level of Significance      0.039 Adjusted Chi Square Value    258.3

5% A-D Critical Value       0.74d data appear Gamma Distributed at 5% Significan
K-S Test Statistic       0.20 Kolmogrov-Smirnoff Gamma GOF Test

Gamma Statistics
k hat (MLE)       6.78 k star (bias corrected MLE)       5.99

5% K-S Critical Value       0.17ata Not Gamma Distributed at 5% Significance Lev
Detected data follow Appr. Gamma Distribution at 5% Significance Level

Theta hat (MLE)       4.72 Theta star (bias corrected MLE)       5.34

Lilliefors Test Statistic       0.22 Lilliefors GOF Test
5% Lilliefors Critical Value       0.17 Data Not Normal at 5% Significance Level

   95% Modified-t UCL (Johnson-1978)      36.89

Data Not Normal at 5% Significance Level

Assuming Normal Distribution
   95% Normal UCL    95% UCLs (Adjusted for Skewness)

Gamma GOF Test
A-D Test Statistic       0.65 Anderson-Darling Gamma GOF Test

   95% Student's-t UCL      36.76    95% Adjusted-CLT UCL (Chen-1995)      37.37

Coefficient of Variation       0.42 Skewness       1.35

Maximum      72.5 Median      26.1
SD

Normal GOF Test
Shapiro Wilk Test Statistic       0.87 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.91 Data Not Normal at 5% Significance Level

     32.08

Zinc

General Statistics
Total Number of Observations      25 Number of Distinct Observations      24

     13.68 Std. Error of Mean       2.73

Number of Missing Observations       0
Minimum      16.2 Mean

 97.5% Chebyshev(Mean, Sd) UCL      30.25    99% Chebyshev(Mean, Sd) UCL      36.04

Suggested UCL to Use
95% Student's-t UCL      23.16

 highly negatively-skewed data, confidence limits (e.g., Chen, Johnson, Lognormal, and Gamma) ma
reliable.  Chen's and Johnson's methods provide adjustments for positvely skewed data sets.

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
mmendations are based upon the results of the simulation studies summarized in Singh, Singh, and 

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.
For additional insight the user may want to consult a statistician.

   95% CLT UCL      23.06    95% Jackknife UCL      23.16
   95% Standard Bootstrap UCL      23.03    95% Bootstrap-t UCL      23.13

   95% Hall's Bootstrap UCL      23.04    95% Percentile Bootstrap UCL      22.88
   95% BCA Bootstrap UCL      22.78

   90% Chebyshev(Mean, Sd) UCL      25.18    95% Chebyshev(Mean, Sd) UCL      27.3

     45.25

Assuming Lognormal Distribution
   95% H-UCL      26.62    90% Chebyshev (MVUE) UCL      28.43

Nonparametric Distribution Free UCL Statistics
Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

   95% Chebyshev (MVUE) UCL      31.72  97.5% Chebyshev (MVUE) UCL      36.28
   99% Chebyshev (MVUE) UCL

Maximum of Logged Data       3.61 SD of logged Data       0.54

Lognormal Statistics
Minimum of Logged Data       1.45 Mean of logged Data       2.91



1329
1330
1331
1332
1333
1334
1335
1336
1337
1338
1339
1340
1341
1342
1343
1344
1345
1346
1347
1348
1349
1350
1351
1352

A B C D E F G H I J K L

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
mmendations are based upon the results of the simulation studies summarized in Singh, Singh, and 

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.
For additional insight the user may want to consult a statistician.

   95% BCA Bootstrap UCL      37.36
   90% Chebyshev(Mean, Sd) UCL      40.29    95% Chebyshev(Mean, Sd) UCL      44.01

 97.5% Chebyshev(Mean, Sd) UCL      49.17    99% Chebyshev(Mean, Sd) UCL      59.31

Suggested UCL to Use
95% Adjusted Gamma UCL      37.25

Nonparametric Distribution Free UCLs

   95% Chebyshev (MVUE) UCL      42.95  97.5% Chebyshev (MVUE) UCL      47.71
   99% Chebyshev (MVUE) UCL

   95% CLT UCL      36.58    95% Jackknife UCL      36.76
   95% Standard Bootstrap UCL      36.46    95% Bootstrap-t UCL      37.58

   95% Hall's Bootstrap UCL      38.09    95% Percentile Bootstrap UCL      36.72

     57.06

Assuming Lognormal Distribution
   95% H-UCL      37.12    90% Chebyshev (MVUE) UCL      39.51

Nonparametric Distribution Free UCL Statistics
Data appear to follow a Discernible Distribution at 5% Significance Level
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From File   ProUCLinput_16-024(n)_0-10.xls
Full Precision   OFF

Confidence Coefficient   95%

UCL Statistics for Data Sets with Non-Detects

User Selected Options
e/Time of Computation   2/13/2015 10:43:22 PM

General Statistics
Total Number of Observations      10 Number of Distinct Observations      10

 f Bootstrap Operations   2000

Copper

Maximum      73.5 Median       5.17
SD      22.36 Std. Error of Mean       7.07

Number of Missing Observations       0
Minimum       2.29 Mean      14.04

Normal GOF Test
Shapiro Wilk Test Statistic       0.59 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.84 Data Not Normal at 5% Significance Level

Coefficient of Variation       1.59 Skewness       2.55

Data Not Normal at 5% Significance Level

Assuming Normal Distribution
   95% Normal UCL    95% UCLs (Adjusted for Skewness)

Lilliefors Test Statistic       0.37 Lilliefors GOF Test
5% Lilliefors Critical Value       0.28 Data Not Normal at 5% Significance Level

Gamma GOF Test
A-D Test Statistic       0.98 Anderson-Darling Gamma GOF Test

   95% Student's-t UCL      27    95% Adjusted-CLT UCL (Chen-1995)      31.77
   95% Modified-t UCL (Johnson-1978)      27.95

5% K-S Critical Value       0.27d data appear Gamma Distributed at 5% Significan
Detected data follow Appr. Gamma Distribution at 5% Significance Level

5% A-D Critical Value       0.75ata Not Gamma Distributed at 5% Significance Lev
K-S Test Statistic       0.27 Kolmogrov-Smirnoff Gamma GOF Test

Theta hat (MLE)      17.64 Theta star (bias corrected MLE)      22.51
nu hat (MLE)      15.91 nu star (bias corrected)      12.47

Gamma Statistics
k hat (MLE)       0.79 k star (bias corrected MLE)       0.62

Adjusted Level of Significance      0.026 Adjusted Chi Square Value       4.76

MLE Mean (bias corrected)      14.04 MLE Sd (bias corrected)      17.78
Approximate Chi Square Value (0.05)       5.54

Lognormal GOF Test
Shapiro Wilk Test Statistic       0.85 Shapiro Wilk Lognormal GOF Test

Assuming Gamma Distribution
roximate Gamma UCL (use when n>=50)      31.6% Adjusted Gamma UCL (use when n<50)      36.77

5% Lilliefors Critical Value       0.28Data appear Lognormal at 5% Significance Level
Data appear Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.84Data appear Lognormal at 5% Significance Level
Lilliefors Test Statistic       0.20 Lilliefors Lognormal GOF Test

Maximum of Logged Data       4.29 SD of logged Data       1.15

Lognormal Statistics
Minimum of Logged Data       0.82 Mean of logged Data       1.89

   95% Chebyshev (MVUE) UCL      31.7  97.5% Chebyshev (MVUE) UCL      40.3
   99% Chebyshev (MVUE) UCL      57.21

Assuming Lognormal Distribution
   95% H-UCL      49.03    90% Chebyshev (MVUE) UCL      25.5

   95% CLT UCL      25.67    95% Jackknife UCL      27
   95% Standard Bootstrap UCL      25.24    95% Bootstrap-t UCL      95.69

Nonparametric Distribution Free UCL Statistics
Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

   90% Chebyshev(Mean, Sd) UCL      35.25    95% Chebyshev(Mean, Sd) UCL      44.86
 97.5% Chebyshev(Mean, Sd) UCL      58.19    99% Chebyshev(Mean, Sd) UCL      84.39

   95% Hall's Bootstrap UCL      82.97    95% Percentile Bootstrap UCL      26.62
   95% BCA Bootstrap UCL      32.53

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
mmendations are based upon the results of the simulation studies summarized in Singh, Singh, and 

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

Suggested UCL to Use
95% Adjusted Gamma UCL      36.77
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A B C D E F G H I J K L
For additional insight the user may want to consult a statistician.

Number of Detects       5 Number of Non-Detects       5
Number of Distinct Detects       5 Number of Distinct Non-Detects       5

Isopropyltoluene[4-]

General Statistics
Total Number of Observations      10 Number of Distinct Observations      10

Variance Detects 4.6875E Percent Non-Detects      50%
Mean Detects      0.013 SD Detects      0.021

Minimum Detect 4.6100E Minimum Non-Detect     0.001
Maximum Detect      0.050 Maximum Non-Detect     0.001

Mean of Logged Detects     -5.862 SD of Logged Detects       2.12

Median Detects 8.1500E CV Detects       1.60
Skewness Detects       1.82 Kurtosis Detects       3.21

Lilliefors Test Statistic       0.32 Lilliefors GOF Test
5% Lilliefors Critical Value       0.39etected Data appear Normal at 5% Significance Le

Normal GOF Test on Detects Only
Shapiro Wilk Test Statistic       0.72 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.76Detected Data Not Normal at 5% Significance Leve

SD      0.015    95% KM (BCA) UCL      0.017
95% KM (t) UCL      0.016 95% KM (Percentile Bootstrap) UCL      0.017

Detected Data appear Approximate Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs
Mean     0.007 Standard Error of Mean     0.005

97.5% KM Chebyshev UCL      0.040 99% KM Chebyshev UCL      0.060

   95% KM (z) UCL      0.015    95% KM Bootstrap t UCL       0.44
90% KM Chebyshev UCL      0.023 95% KM Chebyshev UCL      0.030

K-S Test Statistic       0.36 Kolmogrov-Smirnoff GOF
5% K-S Critical Value       0.37d data appear Gamma Distributed at 5% Significan

Gamma GOF Tests on Detected Observations Only
A-D Test Statistic       0.56 Anderson-Darling GOF Test

5% A-D Critical Value       0.72d data appear Gamma Distributed at 5% Significan

Theta hat (MLE)      0.032 Theta star (bias corrected MLE)      0.044
nu hat (MLE)       4.19 nu star (bias corrected)       3.01

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only
k hat (MLE)       0.41 k star (bias corrected MLE)       0.30

Gamma Kaplan-Meier (KM) Statistics
k hat (KM)       0.21 nu hat (KM)       4.38

MLE Mean (bias corrected)      0.013 MLE Sd (bias corrected)      0.024

Gamma ROS Statistics using Imputed  Non-Detects
GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1
For such situations, GROS method tends to yield inflated values of UCLs and BTVs

Approximate Chi Square Value (4.38, α)       0.87 Adjusted Chi Square Value (4.38, β)       0.64
 Approximate KM-UCL (use when n>=50)      0.035mma Adjusted KM-UCL (use when n<50)      0.048

Maximum      0.050 Median      0.01
SD      0.014 CV       1.23

ma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM e
Minimum 4.6100E Mean      0.011

nu hat (MLE)      15.13 nu star (bias corrected)      11.92
MLE Mean (bias corrected)      0.011 MLE Sd (bias corrected)      0.015

k hat (MLE)       0.75 k star (bias corrected MLE)       0.59
Theta hat (MLE)      0.015 Theta star (bias corrected MLE)      0.019

mma Approximate UCL (use when n>=50)      0.027% Gamma Adjusted UCL (use when n<50)      0.031

Adjusted Level of Significance (β)      0.026
Approximate Chi Square Value (11.92, α)       5.17 Adjusted Chi Square Value (11.92, β)       4.42

Lilliefors Test Statistic       0.32 Lilliefors GOF Test
5% Lilliefors Critical Value       0.39ected Data appear Lognormal at 5% Significance L

Lognormal GOF Test on Detected Observations Only
Shapiro Wilk Test Statistic       0.83 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.76ected Data appear Lognormal at 5% Significance L

SD in Original Scale      0.015 SD in Log Scale       1.57
% t UCL (assumes normality of ROS data)      0.016    95% Percentile Bootstrap UCL      0.015

Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects
Mean in Original Scale     0.007 Mean in Log Scale     -6.499

CLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distribute
KM Mean (logged)     -6.619    95% H-UCL (KM -Log)      0.042

   95% BCA Bootstrap UCL      0.020    95% Bootstrap t UCL       0.91
   95% H-UCL (Log ROS)      0.050

KM SD (logged)       1.55    95% Critical H Value (KM-Log)       4.33
KM Standard Error of Mean (logged)       0.55
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DL/2 Statistics
DL/2 Normal DL/2 Log-Transformed
Mean in Original Scale     0.007 Mean in Log Scale     -6.637

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics
Detected Data appear Approximate Normal Distributed at 5% Significance Level

SD in Original Scale      0.016 SD in Log Scale       1.63
   95% t UCL (Assumes normality)      0.016    95% H-Stat UCL      0.059

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
Recommendations are based upon data size, data distribution, and skewness.

mmendations are based upon the results of the simulation studies summarized in Singh, Maichle, and 
ations results will not cover all Real World data sets; for additional insight the user may want to cons

Suggested UCL to Use
95% KM (t) UCL      0.016 95% KM (Percentile Bootstrap) UCL      0.017

Total Number of Observations      10 Number of Distinct Observations      10
Number of Missing Observations       0

Lead

General Statistics

SD      13.06 Std. Error of Mean       4.12
Coefficient of Variation       0.74 Skewness       0.58

Minimum       4.76 Mean      17.45
Maximum      38.4 Median      13.06

5% Shapiro Wilk Critical Value       0.84 Data Not Normal at 5% Significance Level
Lilliefors Test Statistic       0.27 Lilliefors GOF Test

Normal GOF Test
Shapiro Wilk Test Statistic       0.83 Shapiro Wilk GOF Test

Assuming Normal Distribution
   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL      25.02    95% Adjusted-CLT UCL (Chen-1995)      25.06

5% Lilliefors Critical Value       0.28 Data appear Normal at 5% Significance Level
Data appear Approximate Normal at 5% Significance Level

Gamma GOF Test
A-D Test Statistic       0.68 Anderson-Darling Gamma GOF Test

5% A-D Critical Value       0.73d data appear Gamma Distributed at 5% Significan

   95% Modified-t UCL (Johnson-1978)      25.15

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics
k hat (MLE)       1.90 k star (bias corrected MLE)       1.39

K-S Test Statistic       0.26 Kolmogrov-Smirnoff Gamma GOF Test
5% K-S Critical Value       0.27d data appear Gamma Distributed at 5% Significan

MLE Mean (bias corrected)      17.45 MLE Sd (bias corrected)      14.76
Approximate Chi Square Value (0.05)      16.89

Theta hat (MLE)       9.17 Theta star (bias corrected MLE)      12.49
nu hat (MLE)      38.03 nu star (bias corrected)      27.96

Assuming Gamma Distribution
oximate Gamma UCL (use when n>=50))      28.88% Adjusted Gamma UCL (use when n<50)      31.65

Adjusted Level of Significance      0.026 Adjusted Chi Square Value      15.42

5% Shapiro Wilk Critical Value       0.84Data appear Lognormal at 5% Significance Level
Lilliefors Test Statistic       0.23 Lilliefors Lognormal GOF Test

Lognormal GOF Test
Shapiro Wilk Test Statistic       0.86 Shapiro Wilk Lognormal GOF Test

Lognormal Statistics
Minimum of Logged Data       1.56 Mean of logged Data       2.57

5% Lilliefors Critical Value       0.28Data appear Lognormal at 5% Significance Level
Data appear Lognormal at 5% Significance Level

Assuming Lognormal Distribution
   95% H-UCL      38.55    90% Chebyshev (MVUE) UCL      31.69

Maximum of Logged Data       3.64 SD of logged Data       0.81

Nonparametric Distribution Free UCL Statistics
Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

   95% Chebyshev (MVUE) UCL      38.08  97.5% Chebyshev (MVUE) UCL      46.96
   99% Chebyshev (MVUE) UCL      64.39

   95% Hall's Bootstrap UCL      23.13    95% Percentile Bootstrap UCL      24.22

   95% CLT UCL      24.24    95% Jackknife UCL      25.02
   95% Standard Bootstrap UCL      23.9    95% Bootstrap-t UCL      27.25
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   95% BCA Bootstrap UCL      24.79

Suggested UCL to Use
95% Student's-t UCL      25.02

   90% Chebyshev(Mean, Sd) UCL      29.84    95% Chebyshev(Mean, Sd) UCL      35.45
 97.5% Chebyshev(Mean, Sd) UCL      43.24    99% Chebyshev(Mean, Sd) UCL      58.53

Zinc

General Statistics

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
mmendations are based upon the results of the simulation studies summarized in Singh, Singh, and 

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.
For additional insight the user may want to consult a statistician.

Minimum      16.9 Mean      43.15
Maximum      81.7 Median      33.25

Total Number of Observations      10 Number of Distinct Observations      10
Number of Missing Observations       0

Normal GOF Test
Shapiro Wilk Test Statistic       0.86 Shapiro Wilk GOF Test

SD      24.53 Std. Error of Mean       7.75
Coefficient of Variation       0.56 Skewness       0.68

5% Lilliefors Critical Value       0.28 Data appear Normal at 5% Significance Level
Data appear Normal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.84 Data appear Normal at 5% Significance Level
Lilliefors Test Statistic       0.24 Lilliefors GOF Test

   95% Modified-t UCL (Johnson-1978)      57.65

Assuming Normal Distribution
   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL      57.37    95% Adjusted-CLT UCL (Chen-1995)      57.71

K-S Test Statistic       0.23 Kolmogrov-Smirnoff Gamma GOF Test
5% K-S Critical Value       0.26d data appear Gamma Distributed at 5% Significan

Gamma GOF Test
A-D Test Statistic       0.45 Anderson-Darling Gamma GOF Test

5% A-D Critical Value       0.73d data appear Gamma Distributed at 5% Significan

Theta hat (MLE)      12.13 Theta star (bias corrected MLE)      16.87
nu hat (MLE)      71.17 nu star (bias corrected)      51.15

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics
k hat (MLE)       3.55 k star (bias corrected MLE)       2.55

Adjusted Level of Significance      0.026 Adjusted Chi Square Value      33.5

MLE Mean (bias corrected)      43.15 MLE Sd (bias corrected)      26.98
Approximate Chi Square Value (0.05)      35.73

Lognormal GOF Test
Shapiro Wilk Test Statistic       0.91 Shapiro Wilk Lognormal GOF Test

Assuming Gamma Distribution
oximate Gamma UCL (use when n>=50))      61.78% Adjusted Gamma UCL (use when n<50)      65.89

5% Lilliefors Critical Value       0.28Data appear Lognormal at 5% Significance Level
Data appear Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.84Data appear Lognormal at 5% Significance Level
Lilliefors Test Statistic       0.20 Lilliefors Lognormal GOF Test

Maximum of Logged Data       4.40 SD of logged Data       0.57

Lognormal Statistics
Minimum of Logged Data       2.82 Mean of logged Data       3.61

   95% Chebyshev (MVUE) UCL      77.96  97.5% Chebyshev (MVUE) UCL      93.04
   99% Chebyshev (MVUE) UCL    122.7

Assuming Lognormal Distribution
   95% H-UCL      68.51    90% Chebyshev (MVUE) UCL      67.09

   95% CLT UCL      55.91    95% Jackknife UCL      57.37
   95% Standard Bootstrap UCL      55.16    95% Bootstrap-t UCL      60.57

Nonparametric Distribution Free UCL Statistics
Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

   90% Chebyshev(Mean, Sd) UCL      66.42    95% Chebyshev(Mean, Sd) UCL      76.97
 97.5% Chebyshev(Mean, Sd) UCL      91.6    99% Chebyshev(Mean, Sd) UCL    120.3

   95% Hall's Bootstrap UCL      57.34    95% Percentile Bootstrap UCL      55.49
   95% BCA Bootstrap UCL      57.41

Suggested UCL to Use
95% Student's-t UCL      57.37
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tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
mmendations are based upon the results of the simulation studies summarized in Singh, Singh, and 

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.
For additional insight the user may want to consult a statistician.
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UCL Statistics for Data Sets with Non-Detects

User Selected Options
e/Time of Computation   2/13/2015 10:44:40 PM

 f Bootstrap Operations   2000

Barium

From File   ProUCLinput_16-025(x)_0-10.xls
Full Precision   OFF

Confidence Coefficient   95%

Number of Missing Observations       0
Minimum      31.2 Mean      77.31

General Statistics
Total Number of Observations       9 Number of Distinct Observations       9

Coefficient of Variation       0.39 Skewness   -0.005

Maximum    118 Median      73
SD      30.34 Std. Error of Mean      10.11

Normal GOF Test
Shapiro Wilk Test Statistic       0.95 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.82 Data appear Normal at 5% Significance Level

Note: Sample size is small (e.g., <10), if data are collected using ISM approach, you should use
guidance provided in ITRC Tech Reg Guide on ISM (ITRC, 2012) to compute statistics of interest.

For example, you may want to use Chebyshev UCL to estimate EPC (ITRC, 2012).
Chebyshev UCL can be computed using the Nonparametric and All UCL Options of ProUCL 5.0

Data appear Normal at 5% Significance Level

Assuming Normal Distribution
   95% Normal UCL    95% UCLs (Adjusted for Skewness)

Lilliefors Test Statistic       0.12 Lilliefors GOF Test
5% Lilliefors Critical Value       0.29 Data appear Normal at 5% Significance Level

Gamma GOF Test
A-D Test Statistic       0.21 Anderson-Darling Gamma GOF Test

   95% Student's-t UCL      96.12    95% Adjusted-CLT UCL (Chen-1995)      93.93
   95% Modified-t UCL (Johnson-1978)      96.12

5% K-S Critical Value       0.28d data appear Gamma Distributed at 5% Significan
Detected data appear Gamma Distributed at 5% Significance Level

5% A-D Critical Value       0.72d data appear Gamma Distributed at 5% Significan
K-S Test Statistic       0.14 Kolmogrov-Smirnoff Gamma GOF Test

Theta hat (MLE)      11.99 Theta star (bias corrected MLE)      17.68
nu hat (MLE)    116 nu star (bias corrected)      78.69

Gamma Statistics
k hat (MLE)       6.44 k star (bias corrected MLE)       4.37

Adjusted Level of Significance      0.023 Adjusted Chi Square Value      55.71

MLE Mean (bias corrected)      77.31 MLE Sd (bias corrected)      36.98
Approximate Chi Square Value (0.05)      59.26

Lognormal GOF Test
Shapiro Wilk Test Statistic       0.94 Shapiro Wilk Lognormal GOF Test

Assuming Gamma Distribution
oximate Gamma UCL (use when n>=50))    102.7% Adjusted Gamma UCL (use when n<50)    109.2

5% Lilliefors Critical Value       0.29Data appear Lognormal at 5% Significance Level
Data appear Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.82Data appear Lognormal at 5% Significance Level
Lilliefors Test Statistic       0.14 Lilliefors Lognormal GOF Test

Maximum of Logged Data       4.77 SD of logged Data       0.44

Lognormal Statistics
Minimum of Logged Data       3.44 Mean of logged Data       4.26

   95% Chebyshev (MVUE) UCL    128.4  97.5% Chebyshev (MVUE) UCL    150.4
   99% Chebyshev (MVUE) UCL    193.4

Assuming Lognormal Distribution
   95% H-UCL    110.7    90% Chebyshev (MVUE) UCL    112.7

   95% CLT UCL      93.95    95% Jackknife UCL      96.12
   95% Standard Bootstrap UCL      92.65    95% Bootstrap-t UCL      95.41

Nonparametric Distribution Free UCL Statistics
Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

   90% Chebyshev(Mean, Sd) UCL    107.7    95% Chebyshev(Mean, Sd) UCL    121.4
 97.5% Chebyshev(Mean, Sd) UCL    140.5    99% Chebyshev(Mean, Sd) UCL    177.9

   95% Hall's Bootstrap UCL      92.13    95% Percentile Bootstrap UCL      92.36
   95% BCA Bootstrap UCL      93.07

Suggested UCL to Use
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tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
mmendations are based upon the results of the simulation studies summarized in Singh, Singh, and 

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.
For additional insight the user may want to consult a statistician.

95% Student's-t UCL      96.12

Lead

General Statistics
Total Number of Observations       9 Number of Distinct Observations       9

 highly negatively-skewed data, confidence limits (e.g., Chen, Johnson, Lognormal, and Gamma) ma
reliable.  Chen's and Johnson's methods provide adjustments for positvely skewed data sets.

Maximum      37.9 Median      12.5
SD      11 Std. Error of Mean       3.66

Number of Missing Observations       0
Minimum       3.24 Mean      14.56

Note: Sample size is small (e.g., <10), if data are collected using ISM approach, you should use
guidance provided in ITRC Tech Reg Guide on ISM (ITRC, 2012) to compute statistics of interest.

For example, you may want to use Chebyshev UCL to estimate EPC (ITRC, 2012).
Chebyshev UCL can be computed using the Nonparametric and All UCL Options of ProUCL 5.0

Coefficient of Variation       0.75 Skewness       1.29

Lilliefors Test Statistic       0.20 Lilliefors GOF Test
5% Lilliefors Critical Value       0.29 Data appear Normal at 5% Significance Level

Normal GOF Test
Shapiro Wilk Test Statistic       0.88 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.82 Data appear Normal at 5% Significance Level

   95% Student's-t UCL      21.38    95% Adjusted-CLT UCL (Chen-1995)      22.29
   95% Modified-t UCL (Johnson-1978)      21.64

Data appear Normal at 5% Significance Level

Assuming Normal Distribution
   95% Normal UCL    95% UCLs (Adjusted for Skewness)

5% A-D Critical Value       0.73d data appear Gamma Distributed at 5% Significan
K-S Test Statistic       0.14 Kolmogrov-Smirnoff Gamma GOF Test

Gamma GOF Test
A-D Test Statistic       0.22 Anderson-Darling Gamma GOF Test

Gamma Statistics
k hat (MLE)       2.01 k star (bias corrected MLE)       1.41

5% K-S Critical Value       0.28d data appear Gamma Distributed at 5% Significan
Detected data appear Gamma Distributed at 5% Significance Level

MLE Mean (bias corrected)      14.56 MLE Sd (bias corrected)      12.23
Approximate Chi Square Value (0.05)      15.01

Theta hat (MLE)       7.22 Theta star (bias corrected MLE)      10.27
nu hat (MLE)      36.27 nu star (bias corrected)      25.51

Assuming Gamma Distribution
oximate Gamma UCL (use when n>=50))      24.75% Adjusted Gamma UCL (use when n<50)      27.85

Adjusted Level of Significance      0.023 Adjusted Chi Square Value      13.34

5% Shapiro Wilk Critical Value       0.82Data appear Lognormal at 5% Significance Level
Lilliefors Test Statistic       0.16 Lilliefors Lognormal GOF Test

Lognormal GOF Test
Shapiro Wilk Test Statistic       0.94 Shapiro Wilk Lognormal GOF Test

Lognormal Statistics
Minimum of Logged Data       1.17 Mean of logged Data       2.41

5% Lilliefors Critical Value       0.29Data appear Lognormal at 5% Significance Level
Data appear Lognormal at 5% Significance Level

Assuming Lognormal Distribution
   95% H-UCL      35.21    90% Chebyshev (MVUE) UCL      27.28

Maximum of Logged Data       3.63 SD of logged Data       0.81

Nonparametric Distribution Free UCL Statistics
Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

   95% Chebyshev (MVUE) UCL      32.92  97.5% Chebyshev (MVUE) UCL      40.74
   99% Chebyshev (MVUE) UCL      56.11

   95% Hall's Bootstrap UCL      59.65    95% Percentile Bootstrap UCL      20.57
   95% BCA Bootstrap UCL      21.92

   95% CLT UCL      20.59    95% Jackknife UCL      21.38
   95% Standard Bootstrap UCL      20.23    95% Bootstrap-t UCL      26.09

   90% Chebyshev(Mean, Sd) UCL      25.56    95% Chebyshev(Mean, Sd) UCL      30.54
 97.5% Chebyshev(Mean, Sd) UCL      37.46    99% Chebyshev(Mean, Sd) UCL      51.05
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Suggested UCL to Use

95% Student's-t UCL      21.38

Mercury

General Statistics
Total Number of Observations       9 Number of Distinct Observations       7

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
mmendations are based upon the results of the simulation studies summarized in Singh, Singh, and 

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.
For additional insight the user may want to consult a statistician.

Minimum Detect      0.012 Minimum Non-Detect      0.012
Maximum Detect      0.038 Maximum Non-Detect       0.11

Number of Detects       5 Number of Non-Detects       4
Number of Distinct Detects       5 Number of Distinct Non-Detects       2

Median Detects      0.022 CV Detects       0.39
Skewness Detects       0.95 Kurtosis Detects       1.91

Variance Detects 8.6060E Percent Non-Detects      44.44
Mean Detects      0.023 SD Detects     0.009

Note: Sample size is small (e.g., <10), if data are collected using ISM approach, you should use
guidance provided in ITRC Tech Reg Guide on ISM (ITRC, 2012) to compute statistics of interest.

For example, you may want to use Chebyshev UCL to estimate EPC (ITRC, 2012).
Chebyshev UCL can be computed using the Nonparametric and All UCL Options of ProUCL 5.0

Mean of Logged Detects     -3.807 SD of Logged Detects       0.39

Lilliefors Test Statistic       0.25 Lilliefors GOF Test
5% Lilliefors Critical Value       0.39etected Data appear Normal at 5% Significance Le

Normal GOF Test on Detects Only
Shapiro Wilk Test Statistic       0.93 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.76etected Data appear Normal at 5% Significance Le

SD     0.008    95% KM (BCA) UCL      0.028
95% KM (t) UCL      0.029 95% KM (Percentile Bootstrap) UCL      0.028

Detected Data appear Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs
Mean      0.021 Standard Error of Mean     0.003

97.5% KM Chebyshev UCL      0.046 99% KM Chebyshev UCL      0.061

   95% KM (z) UCL      0.028    95% KM Bootstrap t UCL      0.030
90% KM Chebyshev UCL      0.033 95% KM Chebyshev UCL      0.039

K-S Test Statistic       0.20 Kolmogrov-Smirnoff GOF
5% K-S Critical Value       0.35d data appear Gamma Distributed at 5% Significan

Gamma GOF Tests on Detected Observations Only
A-D Test Statistic       0.24 Anderson-Darling GOF Test

5% A-D Critical Value       0.67d data appear Gamma Distributed at 5% Significan

Theta hat (MLE)     0.002 Theta star (bias corrected MLE)     0.006
nu hat (MLE)      83.85 nu star (bias corrected)      34.87

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only
k hat (MLE)       8.38 k star (bias corrected MLE)       3.48

Gamma Kaplan-Meier (KM) Statistics
k hat (KM)       6.27 nu hat (KM)    113

MLE Mean (bias corrected)      0.023 MLE Sd (bias corrected)      0.012

Gamma ROS Statistics using Imputed  Non-Detects
GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1
For such situations, GROS method tends to yield inflated values of UCLs and BTVs

pproximate Chi Square Value (113.02, α)      89.48 Adjusted Chi Square Value (113.02, β)      85.07
 Approximate KM-UCL (use when n>=50)      0.027mma Adjusted KM-UCL (use when n<50)      0.028

Maximum      0.038 Median      0.019
SD     0.009 CV       0.43

ma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM e
Minimum      0.01 Mean      0.020

nu hat (MLE)    106.2 nu star (bias corrected)      72.13
MLE Mean (bias corrected)      0.020 MLE Sd (bias corrected)      0.010

k hat (MLE)       5.9 k star (bias corrected MLE)       4.00
Theta hat (MLE)     0.003 Theta star (bias corrected MLE)     0.005

mma Approximate UCL (use when n>=50)      0.028% Gamma Adjusted UCL (use when n<50)      0.030

Adjusted Level of Significance (β)      0.023
Approximate Chi Square Value (72.13, α)      53.58 Adjusted Chi Square Value (72.13, β)      50.22

Lilliefors Test Statistic       0.19 Lilliefors GOF Test
5% Lilliefors Critical Value       0.39ected Data appear Lognormal at 5% Significance L

Lognormal GOF Test on Detected Observations Only
Shapiro Wilk Test Statistic       0.97 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.76ected Data appear Lognormal at 5% Significance L

Detected Data appear Lognormal at 5% Significance Level
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SD in Original Scale     0.009 SD in Log Scale       0.47
% t UCL (assumes normality of ROS data)      0.026    95% Percentile Bootstrap UCL      0.025

Lognormal ROS Statistics Using Imputed Non-Detects
Mean in Original Scale      0.020 Mean in Log Scale     -3.969

CLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distribute
KM Mean (logged)     -3.906    95% H-UCL (KM -Log)      0.029

   95% BCA Bootstrap UCL      0.025    95% Bootstrap t UCL      0.027
   95% H-UCL (Log ROS)      0.030

DL/2 Statistics
DL/2 Normal DL/2 Log-Transformed
Mean in Original Scale      0.032 Mean in Log Scale     -3.648

KM SD (logged)       0.38    95% Critical H Value (KM-Log)       2.11
KM Standard Error of Mean (logged)       0.17

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics
Detected Data appear Normal Distributed at 5% Significance Level

SD in Original Scale      0.019 SD in Log Scale       0.75
   95% t UCL (Assumes normality)      0.044    95% H-Stat UCL      0.070

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
Recommendations are based upon data size, data distribution, and skewness.

mmendations are based upon the results of the simulation studies summarized in Singh, Maichle, and 
ations results will not cover all Real World data sets; for additional insight the user may want to cons

Suggested UCL to Use
95% KM (t) UCL      0.029 95% KM (Percentile Bootstrap) UCL      0.028
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UCL Statistics for Data Sets with Non-Detects

User Selected Options
e/Time of Computation   2/13/2015 10:46:29 PM

General Statistics
Total Number of Observations      30 Number of Distinct Observations      30

 f Bootstrap Operations   2000

Aluminum

From File   ProUCLinput_16-029(x)_0-1.xls
Full Precision   OFF

Confidence Coefficient   95%

Coefficient of Variation       0.27 Skewness     -0.405

Maximum   9880 Median   7050
SD   1879 Std. Error of Mean    343

Number of Missing Observations       0
Minimum   2600 Mean   6723

Data appear Normal at 5% Significance Level

Assuming Normal Distribution
   95% Normal UCL    95% UCLs (Adjusted for Skewness)

Lilliefors Test Statistic      0.091 Lilliefors GOF Test
5% Lilliefors Critical Value       0.16 Data appear Normal at 5% Significance Level

Normal GOF Test
Shapiro Wilk Test Statistic       0.96 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.92 Data appear Normal at 5% Significance Level

5% K-S Critical Value       0.16d data appear Gamma Distributed at 5% Significan
Detected data appear Gamma Distributed at 5% Significance Level

5% A-D Critical Value       0.74d data appear Gamma Distributed at 5% Significan
K-S Test Statistic       0.12 Kolmogrov-Smirnoff Gamma GOF Test

Gamma GOF Test
A-D Test Statistic       0.64 Anderson-Darling Gamma GOF Test

   95% Student's-t UCL   7306    95% Adjusted-CLT UCL (Chen-1995)   7260
   95% Modified-t UCL (Johnson-1978)   7302

MLE Mean (bias corrected)   6723 MLE Sd (bias corrected)   2128
Approximate Chi Square Value (0.05)    543.1

Theta hat (MLE)    607.6 Theta star (bias corrected MLE)    673.6
nu hat (MLE)    663.9 nu star (bias corrected)    598.8

Gamma Statistics
k hat (MLE)      11.06 k star (bias corrected MLE)       9.98

5% Shapiro Wilk Critical Value       0.92 Data Not Lognormal at 5% Significance Level
Lilliefors Test Statistic       0.13 Lilliefors Lognormal GOF Test

Lognormal GOF Test
Shapiro Wilk Test Statistic       0.90 Shapiro Wilk Lognormal GOF Test

Assuming Gamma Distribution
oximate Gamma UCL (use when n>=50))   7414% Adjusted Gamma UCL (use when n<50)   7456

Adjusted Level of Significance      0.041 Adjusted Chi Square Value    540

Assuming Lognormal Distribution
   95% H-UCL   7566    90% Chebyshev (MVUE) UCL   7993

Maximum of Logged Data       9.19 SD of logged Data       0.32

Lognormal Statistics
Minimum of Logged Data       7.86 Mean of logged Data       8.76

5% Lilliefors Critical Value       0.16Data appear Lognormal at 5% Significance Level
Data appear Approximate Lognormal at 5% Significance Level

   95% CLT UCL   7287    95% Jackknife UCL   7306
   95% Standard Bootstrap UCL   7284    95% Bootstrap-t UCL   7286

Nonparametric Distribution Free UCL Statistics
Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

   95% Chebyshev (MVUE) UCL   8552  97.5% Chebyshev (MVUE) UCL   9327
   99% Chebyshev (MVUE) UCL  10849

Suggested UCL to Use
95% Student's-t UCL   7306

   90% Chebyshev(Mean, Sd) UCL   7752    95% Chebyshev(Mean, Sd) UCL   8218
 97.5% Chebyshev(Mean, Sd) UCL   8865    99% Chebyshev(Mean, Sd) UCL  10136

   95% Hall's Bootstrap UCL   7282    95% Percentile Bootstrap UCL   7278
   95% BCA Bootstrap UCL   7245

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
mmendations are based upon the results of the simulation studies summarized in Singh, Singh, and 

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.
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Arsenic

General Statistics
Total Number of Observations      29 Number of Distinct Observations      27

 highly negatively-skewed data, confidence limits (e.g., Chen, Johnson, Lognormal, and Gamma) ma
reliable.  Chen's and Johnson's methods provide adjustments for positvely skewed data sets.

For additional insight the user may want to consult a statistician.

Coefficient of Variation       0.57 Skewness       3.22

Maximum       8.7 Median       2.35
SD       1.42 Std. Error of Mean       0.26

Number of Missing Observations       0
Minimum       0.91 Mean       2.48

Data Not Normal at 5% Significance Level

Assuming Normal Distribution
   95% Normal UCL    95% UCLs (Adjusted for Skewness)

Lilliefors Test Statistic       0.26 Lilliefors GOF Test
5% Lilliefors Critical Value       0.16 Data Not Normal at 5% Significance Level

Normal GOF Test
Shapiro Wilk Test Statistic       0.67 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.92 Data Not Normal at 5% Significance Level

5% A-D Critical Value       0.74ata Not Gamma Distributed at 5% Significance Lev
K-S Test Statistic       0.20 Kolmogrov-Smirnoff Gamma GOF Test

Gamma GOF Test
A-D Test Statistic       1.17 Anderson-Darling Gamma GOF Test

   95% Student's-t UCL       2.93    95% Adjusted-CLT UCL (Chen-1995)       3.08
   95% Modified-t UCL (Johnson-1978)       2.95

Theta hat (MLE)       0.49 Theta star (bias corrected MLE)       0.55
nu hat (MLE)    290.6 nu star (bias corrected)    261.9

Gamma Statistics
k hat (MLE)       5.01 k star (bias corrected MLE)       4.51

5% K-S Critical Value       0.16ata Not Gamma Distributed at 5% Significance Lev
Data Not Gamma Distributed at 5% Significance Level

Assuming Gamma Distribution
oximate Gamma UCL (use when n>=50))       2.88% Adjusted Gamma UCL (use when n<50)       2.91

Adjusted Level of Significance      0.040 Adjusted Chi Square Value    223.4

MLE Mean (bias corrected)       2.48 MLE Sd (bias corrected)       1.16
Approximate Chi Square Value (0.05)    225.4

Lognormal Statistics
Minimum of Logged Data    -0.085 Mean of logged Data       0.80

5% Lilliefors Critical Value       0.16 Data Not Lognormal at 5% Significance Level
Data appear Approximate Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.92Data appear Lognormal at 5% Significance Level
Lilliefors Test Statistic       0.16 Lilliefors Lognormal GOF Test

Lognormal GOF Test
Shapiro Wilk Test Statistic       0.92 Shapiro Wilk Lognormal GOF Test

   95% Chebyshev (MVUE) UCL       3.34  97.5% Chebyshev (MVUE) UCL       3.72
   99% Chebyshev (MVUE) UCL       4.47

Assuming Lognormal Distribution
   95% H-UCL       2.87    90% Chebyshev (MVUE) UCL       3.06

Maximum of Logged Data       2.16 SD of logged Data       0.43

   95% Hall's Bootstrap UCL       5.17    95% Percentile Bootstrap UCL       2.93
   95% BCA Bootstrap UCL       3.17

   95% CLT UCL       2.91    95% Jackknife UCL       2.93
   95% Standard Bootstrap UCL       2.92    95% Bootstrap-t UCL       3.33

Nonparametric Distribution Free UCL Statistics
Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
mmendations are based upon the results of the simulation studies summarized in Singh, Singh, and 

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.
For additional insight the user may want to consult a statistician.

Suggested UCL to Use
95% Student's-t UCL       2.93 or 95% Modified-t UCL       2.95

   90% Chebyshev(Mean, Sd) UCL       3.27    95% Chebyshev(Mean, Sd) UCL       3.63
 97.5% Chebyshev(Mean, Sd) UCL       4.13    99% Chebyshev(Mean, Sd) UCL       5.11

Barium
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Minimum      36 Mean    140.9
Maximum    302 Median    137

Total Number of Observations      29 Number of Distinct Observations      28
Number of Missing Observations       0

General Statistics

5% Lilliefors Critical Value       0.16 Data appear Normal at 5% Significance Level
Data appear Normal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.92 Data appear Normal at 5% Significance Level
Lilliefors Test Statistic       0.13 Lilliefors GOF Test

Normal GOF Test
Shapiro Wilk Test Statistic       0.95 Shapiro Wilk GOF Test

SD      61.8 Std. Error of Mean      11.48
Coefficient of Variation       0.43 Skewness       0.72

Gamma GOF Test
A-D Test Statistic       0.21 Anderson-Darling Gamma GOF Test

5% A-D Critical Value       0.74d data appear Gamma Distributed at 5% Significan

   95% Modified-t UCL (Johnson-1978)    160.7

Assuming Normal Distribution
   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL    160.5    95% Adjusted-CLT UCL (Chen-1995)    161.5

Theta hat (MLE)      27.03 Theta star (bias corrected MLE)      30
nu hat (MLE)    302.5 nu star (bias corrected)    272.5

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics
k hat (MLE)       5.21 k star (bias corrected MLE)       4.69

K-S Test Statistic      0.092 Kolmogrov-Smirnoff Gamma GOF Test
5% K-S Critical Value       0.16d data appear Gamma Distributed at 5% Significan

Lognormal GOF Test
Shapiro Wilk Test Statistic       0.97 Shapiro Wilk Lognormal GOF Test

Assuming Gamma Distribution
oximate Gamma UCL (use when n>=50))    163.2% Adjusted Gamma UCL (use when n<50)    164.7

Adjusted Level of Significance      0.040 Adjusted Chi Square Value    233.2

MLE Mean (bias corrected)    140.9 MLE Sd (bias corrected)      65.02
Approximate Chi Square Value (0.05)    235.3

Maximum of Logged Data       5.71 SD of logged Data       0.47

Lognormal Statistics
Minimum of Logged Data       3.58 Mean of logged Data       4.84

5% Lilliefors Critical Value       0.16Data appear Lognormal at 5% Significance Level
Data appear Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.92Data appear Lognormal at 5% Significance Level
Lilliefors Test Statistic      0.095 Lilliefors Lognormal GOF Test

Nonparametric Distribution Free UCL Statistics
Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

   95% Chebyshev (MVUE) UCL    198.2  97.5% Chebyshev (MVUE) UCL    222.5
   99% Chebyshev (MVUE) UCL    270.2

Assuming Lognormal Distribution
   95% H-UCL    169.2    90% Chebyshev (MVUE) UCL    180.7

   90% Chebyshev(Mean, Sd) UCL    175.4    95% Chebyshev(Mean, Sd) UCL    191
 97.5% Chebyshev(Mean, Sd) UCL    212.6    99% Chebyshev(Mean, Sd) UCL    255.1

   95% Hall's Bootstrap UCL    162.3    95% Percentile Bootstrap UCL    159
   95% BCA Bootstrap UCL    161.4

   95% CLT UCL    159.8    95% Jackknife UCL    160.5
   95% Standard Bootstrap UCL    159.5    95% Bootstrap-t UCL    162.7

Benzo(a)pyrene

General Statistics
Total Number of Observations      30 Number of Distinct Observations      26

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
mmendations are based upon the results of the simulation studies summarized in Singh, Singh, and 

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.
For additional insight the user may want to consult a statistician.

Suggested UCL to Use
95% Student's-t UCL    160.5

Variance Detects 4.3909E Percent Non-Detects      80%

Minimum Detect      0.020 Minimum Non-Detect      0.036
Maximum Detect      0.066 Maximum Non-Detect       0.4

Number of Detects       6 Number of Non-Detects      24
Number of Distinct Detects       6 Number of Distinct Non-Detects      20
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Mean Detects      0.039 SD Detects      0.021

Normal GOF Test on Detects Only
Shapiro Wilk Test Statistic       0.78 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.78etected Data appear Normal at 5% Significance Le

Mean of Logged Detects     -3.35 SD of Logged Detects       0.51

Median Detects      0.030 CV Detects       0.53
Skewness Detects       0.80 Kurtosis Detects     -1.866

SD      0.011    95% KM (BCA) UCL      0.034
95% KM (t) UCL      0.034 95% KM (Percentile Bootstrap) UCL      0.035

Detected Data appear Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs
Mean      0.029 Standard Error of Mean     0.003

Lilliefors Test Statistic       0.31 Lilliefors GOF Test
5% Lilliefors Critical Value       0.36etected Data appear Normal at 5% Significance Le

Gamma GOF Tests on Detected Observations Only
A-D Test Statistic       0.58 Anderson-Darling GOF Test

5% A-D Critical Value       0.69d data appear Gamma Distributed at 5% Significan

97.5% KM Chebyshev UCL      0.049 99% KM Chebyshev UCL      0.062

   95% KM (z) UCL      0.034    95% KM Bootstrap t UCL      0.035
90% KM Chebyshev UCL      0.039 95% KM Chebyshev UCL      0.043

Theta hat (MLE)     0.008 Theta star (bias corrected MLE)      0.016
nu hat (MLE)      54.93 nu star (bias corrected)      28.8

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only
k hat (MLE)       4.57 k star (bias corrected MLE)       2.4

K-S Test Statistic       0.28 Kolmogrov-Smirnoff GOF
5% K-S Critical Value       0.33d data appear Gamma Distributed at 5% Significan

pproximate Chi Square Value (376.21, α)    332.3 Adjusted Chi Square Value (376.21, β)    329.9
 Approximate KM-UCL (use when n>=50)      0.033mma Adjusted KM-UCL (use when n<50)      0.033

Gamma Kaplan-Meier (KM) Statistics
k hat (KM)       6.27 nu hat (KM)    376.2

MLE Mean (bias corrected)      0.039 MLE Sd (bias corrected)      0.025

Maximum      0.066 Median      0.026
SD      0.010 CV       0.36

ma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM e
Minimum      0.018 Mean      0.029

Gamma ROS Statistics using Imputed  Non-Detects
GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1
For such situations, GROS method tends to yield inflated values of UCLs and BTVs

Adjusted Level of Significance (β)      0.041
pproximate Chi Square Value (642.42, α)    584.6 Adjusted Chi Square Value (642.42, β)    581.5

nu hat (MLE)    712.3 nu star (bias corrected)    642.4
MLE Mean (bias corrected)      0.029 MLE Sd (bias corrected)     0.009

k hat (MLE)      11.87 k star (bias corrected MLE)      10.71
Theta hat (MLE)     0.002 Theta star (bias corrected MLE)     0.002

Lilliefors Test Statistic       0.24 Lilliefors GOF Test
5% Lilliefors Critical Value       0.36ected Data appear Lognormal at 5% Significance L

Lognormal GOF Test on Detected Observations Only
Shapiro Wilk Test Statistic       0.84 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.78ected Data appear Lognormal at 5% Significance L

mma Approximate UCL (use when n>=50)      0.032% Gamma Adjusted UCL (use when n<50)      0.032

   95% BCA Bootstrap UCL      0.034    95% Bootstrap t UCL      0.038
   95% H-UCL (Log ROS)      0.031

SD in Original Scale      0.010 SD in Log Scale       0.26
% t UCL (assumes normality of ROS data)      0.032    95% Percentile Bootstrap UCL      0.032

Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects
Mean in Original Scale      0.029 Mean in Log Scale     -3.565

DL/2 Statistics
DL/2 Normal DL/2 Log-Transformed
Mean in Original Scale      0.053 Mean in Log Scale     -3.419

KM SD (logged)       0.30    95% Critical H Value (KM-Log)       1.81
KM Standard Error of Mean (logged)       0.10

CLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distribute
KM Mean (logged)     -3.589    95% H-UCL (KM -Log)      0.032

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics
Detected Data appear Normal Distributed at 5% Significance Level

SD in Original Scale      0.066 SD in Log Scale       0.87
   95% t UCL (Assumes normality)      0.074    95% H-Stat UCL      0.069
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tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
Recommendations are based upon data size, data distribution, and skewness.

mmendations are based upon the results of the simulation studies summarized in Singh, Maichle, and 
ations results will not cover all Real World data sets; for additional insight the user may want to cons

Suggested UCL to Use
95% KM (t) UCL      0.034 95% KM (Percentile Bootstrap) UCL      0.035

Minimum Detect      0.020 Minimum Non-Detect      0.036
Maximum Detect      0.083 Maximum Non-Detect       0.4

Number of Detects       7 Number of Non-Detects      23
Number of Distinct Detects       7 Number of Distinct Non-Detects      19

Benzo(b)fluoranthene

General Statistics
Total Number of Observations      30 Number of Distinct Observations      25

Mean of Logged Detects     -3.265 SD of Logged Detects       0.54

Median Detects      0.035 CV Detects       0.58
Skewness Detects       1.04 Kurtosis Detects     -0.79

Variance Detects 6.3899E Percent Non-Detects      76.67
Mean Detects      0.043 SD Detects      0.025

Detected Data appear Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs
Mean      0.032 Standard Error of Mean     0.004

Lilliefors Test Statistic       0.30 Lilliefors GOF Test
5% Lilliefors Critical Value       0.33etected Data appear Normal at 5% Significance Le

Normal GOF Test on Detects Only
Shapiro Wilk Test Statistic       0.81 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.80etected Data appear Normal at 5% Significance Le

97.5% KM Chebyshev UCL      0.057 99% KM Chebyshev UCL      0.072

   95% KM (z) UCL      0.039    95% KM Bootstrap t UCL      0.041
90% KM Chebyshev UCL      0.044 95% KM Chebyshev UCL      0.050

SD      0.015    95% KM (BCA) UCL      0.039
95% KM (t) UCL      0.039 95% KM (Percentile Bootstrap) UCL      0.039

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only
k hat (MLE)       3.95 k star (bias corrected MLE)       2.35

K-S Test Statistic       0.26 Kolmogrov-Smirnoff GOF
5% K-S Critical Value       0.31d data appear Gamma Distributed at 5% Significan

Gamma GOF Tests on Detected Observations Only
A-D Test Statistic       0.52 Anderson-Darling GOF Test

5% A-D Critical Value       0.71d data appear Gamma Distributed at 5% Significan

Gamma Kaplan-Meier (KM) Statistics
k hat (KM)       4.72 nu hat (KM)    283.4

MLE Mean (bias corrected)      0.043 MLE Sd (bias corrected)      0.028

Theta hat (MLE)      0.011 Theta star (bias corrected MLE)      0.018
nu hat (MLE)      55.43 nu star (bias corrected)      33.01

ma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM e
Minimum      0.019 Mean      0.032

Gamma ROS Statistics using Imputed  Non-Detects
GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1
For such situations, GROS method tends to yield inflated values of UCLs and BTVs

pproximate Chi Square Value (283.36, α)    245.4 Adjusted Chi Square Value (283.36, β)    243.3
 Approximate KM-UCL (use when n>=50)      0.037mma Adjusted KM-UCL (use when n<50)      0.038

nu hat (MLE)    537.8 nu star (bias corrected)    485.4
MLE Mean (bias corrected)      0.032 MLE Sd (bias corrected)      0.011

k hat (MLE)       8.96 k star (bias corrected MLE)       8.09
Theta hat (MLE)     0.003 Theta star (bias corrected MLE)     0.004

Maximum      0.083 Median      0.028
SD      0.013 CV       0.42

Lognormal GOF Test on Detected Observations Only
Shapiro Wilk Test Statistic       0.89 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.80ected Data appear Lognormal at 5% Significance L

mma Approximate UCL (use when n>=50)      0.036% Gamma Adjusted UCL (use when n<50)      0.036

Adjusted Level of Significance (β)      0.041
pproximate Chi Square Value (485.39, α)    435.3 Adjusted Chi Square Value (485.39, β)    432.6

SD in Original Scale      0.013 SD in Log Scale       0.29
% t UCL (assumes normality of ROS data)      0.036    95% Percentile Bootstrap UCL      0.036

Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects
Mean in Original Scale      0.032 Mean in Log Scale     -3.476

Lilliefors Test Statistic       0.22 Lilliefors GOF Test
5% Lilliefors Critical Value       0.33ected Data appear Lognormal at 5% Significance L

   95% BCA Bootstrap UCL      0.038    95% Bootstrap t UCL      0.044
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KM SD (logged)       0.35    95% Critical H Value (KM-Log)       1.84
KM Standard Error of Mean (logged)       0.11

CLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distribute
KM Mean (logged)     -3.494    95% H-UCL (KM -Log)      0.036

   95% H-UCL (Log ROS)      0.035

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics
Detected Data appear Normal Distributed at 5% Significance Level

SD in Original Scale      0.066 SD in Log Scale       0.88
   95% t UCL (Assumes normality)      0.075    95% H-Stat UCL      0.073

DL/2 Statistics
DL/2 Normal DL/2 Log-Transformed
Mean in Original Scale      0.054 Mean in Log Scale     -3.383

Benzo(k)fluoranthene

General Statistics
Total Number of Observations      28 Number of Distinct Observations      26

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
Recommendations are based upon data size, data distribution, and skewness.

mmendations are based upon the results of the simulation studies summarized in Singh, Maichle, and 
ations results will not cover all Real World data sets; for additional insight the user may want to cons

Suggested UCL to Use
95% KM (t) UCL      0.039 95% KM (Percentile Bootstrap) UCL      0.039

Variance Detects 1.3144E Percent Non-Detects      82.14
Mean Detects      0.028 SD Detects      0.011

Minimum Detect      0.015 Minimum Non-Detect      0.036
Maximum Detect      0.04 Maximum Non-Detect       0.4

Number of Detects       5 Number of Non-Detects      23
Number of Distinct Detects       5 Number of Distinct Non-Detects      21

Normal GOF Test on Detects Only
Shapiro Wilk Test Statistic       0.83 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.76etected Data appear Normal at 5% Significance Le

Mean of Logged Detects     -3.638 SD of Logged Detects       0.45

Median Detects      0.033 CV Detects       0.40
Skewness Detects     -0.435 Kurtosis Detects     -3.009

SD     0.009    95% KM (BCA) UCL      0.035
95% KM (t) UCL      0.035 95% KM (Percentile Bootstrap) UCL      0.035

Detected Data appear Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs
Mean      0.026 Standard Error of Mean     0.005

Lilliefors Test Statistic       0.27 Lilliefors GOF Test
5% Lilliefors Critical Value       0.39etected Data appear Normal at 5% Significance Le

Gamma GOF Tests on Detected Observations Only
A-D Test Statistic       0.59 Anderson-Darling GOF Test

5% A-D Critical Value       0.68d data appear Gamma Distributed at 5% Significan

97.5% KM Chebyshev UCL      0.057 99% KM Chebyshev UCL      0.076

   95% KM (z) UCL      0.034    95% KM Bootstrap t UCL      0.040
90% KM Chebyshev UCL      0.041 95% KM Chebyshev UCL      0.048

Theta hat (MLE)     0.004 Theta star (bias corrected MLE)      0.010
nu hat (MLE)      66.86 nu star (bias corrected)      28.08

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only
k hat (MLE)       6.68 k star (bias corrected MLE)       2.80

K-S Test Statistic       0.31 Kolmogrov-Smirnoff GOF
5% K-S Critical Value       0.35d data appear Gamma Distributed at 5% Significan

pproximate Chi Square Value (406.25, α)    360.5 Adjusted Chi Square Value (406.25, β)    357.9
 Approximate KM-UCL (use when n>=50)      0.029mma Adjusted KM-UCL (use when n<50)      0.03

Gamma Kaplan-Meier (KM) Statistics
k hat (KM)       7.25 nu hat (KM)    406.3

MLE Mean (bias corrected)      0.028 MLE Sd (bias corrected)      0.016

Maximum      0.04 Median      0.024
SD     0.004 CV       0.19

ma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM e
Minimum      0.015 Mean      0.025

Gamma ROS Statistics using Imputed  Non-Detects
GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1
For such situations, GROS method tends to yield inflated values of UCLs and BTVs

nu hat (MLE)   1704 nu star (bias corrected)   1523

k hat (MLE)      30.44 k star (bias corrected MLE)      27.2
Theta hat (MLE) 8.3140E Theta star (bias corrected MLE) 9.3036E
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Adjusted Level of Significance (β)      0.040
Approximate Chi Square Value (N/A, α)   1433 Adjusted Chi Square Value (N/A, β)   1428

MLE Mean (bias corrected)      0.025 MLE Sd (bias corrected)     0.004

Lilliefors Test Statistic       0.30 Lilliefors GOF Test
5% Lilliefors Critical Value       0.39ected Data appear Lognormal at 5% Significance L

Lognormal GOF Test on Detected Observations Only
Shapiro Wilk Test Statistic       0.81 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.76ected Data appear Lognormal at 5% Significance L

mma Approximate UCL (use when n>=50)      0.026% Gamma Adjusted UCL (use when n<50)      0.027

   95% BCA Bootstrap UCL      0.025    95% Bootstrap t UCL      0.026
   95% H-UCL (Log ROS)      0.025

SD in Original Scale     0.005 SD in Log Scale       0.19
% t UCL (assumes normality of ROS data)      0.025    95% Percentile Bootstrap UCL      0.025

Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects
Mean in Original Scale      0.024 Mean in Log Scale     -3.742

DL/2 Statistics
DL/2 Normal DL/2 Log-Transformed
Mean in Original Scale      0.034 Mean in Log Scale     -3.698

KM SD (logged)       0.39    95% Critical H Value (KM-Log)       1.86
KM Standard Error of Mean (logged)       0.20

CLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distribute
KM Mean (logged)     -3.71    95% H-UCL (KM -Log)      0.030

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
Recommendations are based upon data size, data distribution, and skewness.

mmendations are based upon the results of the simulation studies summarized in Singh, Maichle, and 
ations results will not cover all Real World data sets; for additional insight the user may want to cons

Suggested UCL to Use
95% KM (t) UCL      0.035 95% KM (Percentile Bootstrap) UCL      0.035

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics
Detected Data appear Normal Distributed at 5% Significance Level

SD in Original Scale      0.046 SD in Log Scale       0.62
   95% t UCL (Assumes normality)      0.049    95% H-Stat UCL      0.038

Minimum Detect      0.075 Minimum Non-Detect      0.05
Maximum Detect       0.60 Maximum Non-Detect       0.62

Number of Detects      12 Number of Non-Detects      18
Number of Distinct Detects      12 Number of Distinct Non-Detects      16

Cadmium

General Statistics
Total Number of Observations      30 Number of Distinct Observations      27

Mean of Logged Detects     -1.115 SD of Logged Detects       0.61

Median Detects       0.41 CV Detects       0.42
Skewness Detects     -0.633 Kurtosis Detects     -0.208

Variance Detects      0.025 Percent Non-Detects      60%
Mean Detects       0.37 SD Detects       0.15

Detected Data appear Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs
Mean       0.33 Standard Error of Mean      0.047

Lilliefors Test Statistic       0.14 Lilliefors GOF Test
5% Lilliefors Critical Value       0.25etected Data appear Normal at 5% Significance Le

Normal GOF Test on Detects Only
Shapiro Wilk Test Statistic       0.95 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.85etected Data appear Normal at 5% Significance Le

97.5% KM Chebyshev UCL       0.63 99% KM Chebyshev UCL       0.81

   95% KM (z) UCL       0.41    95% KM Bootstrap t UCL       0.41
90% KM Chebyshev UCL       0.48 95% KM Chebyshev UCL       0.54

SD       0.16    95% KM (BCA) UCL       0.41
95% KM (t) UCL       0.41 95% KM (Percentile Bootstrap) UCL       0.41

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only
k hat (MLE)       3.91 k star (bias corrected MLE)       2.99

K-S Test Statistic       0.20 Kolmogrov-Smirnoff GOF
5% K-S Critical Value       0.24d data appear Gamma Distributed at 5% Significan

Gamma GOF Tests on Detected Observations Only
A-D Test Statistic       0.68 Anderson-Darling GOF Test

5% A-D Critical Value       0.73d data appear Gamma Distributed at 5% Significan

MLE Mean (bias corrected)       0.37 MLE Sd (bias corrected)       0.21

Theta hat (MLE)      0.095 Theta star (bias corrected MLE)       0.12
nu hat (MLE)      93.94 nu star (bias corrected)      71.79
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Gamma Kaplan-Meier (KM) Statistics
k hat (KM)       4.17 nu hat (KM)    250.8

ma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM e
Minimum      0.075 Mean       0.33

Gamma ROS Statistics using Imputed  Non-Detects
GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1
For such situations, GROS method tends to yield inflated values of UCLs and BTVs

pproximate Chi Square Value (250.76, α)    215.1 Adjusted Chi Square Value (250.76, β)    213.2
 Approximate KM-UCL (use when n>=50)       0.39mma Adjusted KM-UCL (use when n<50)       0.39

nu hat (MLE)    465.6 nu star (bias corrected)    420.3
MLE Mean (bias corrected)       0.33 MLE Sd (bias corrected)       0.12

k hat (MLE)       7.75 k star (bias corrected MLE)       7.00
Theta hat (MLE)      0.043 Theta star (bias corrected MLE)      0.047

Maximum       0.60 Median       0.31
SD       0.10 CV       0.32

Lognormal GOF Test on Detected Observations Only
Shapiro Wilk Test Statistic       0.81 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.85etected Data Not Lognormal at 5% Significance Le

mma Approximate UCL (use when n>=50)       0.37% Gamma Adjusted UCL (use when n<50)       0.38

Adjusted Level of Significance (β)      0.041
pproximate Chi Square Value (420.33, α)    373.8 Adjusted Chi Square Value (420.33, β)    371.3

SD in Original Scale       0.11 SD in Log Scale       0.44
% t UCL (assumes normality of ROS data)       0.34    95% Percentile Bootstrap UCL       0.34

Detected Data appear Approximate Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects
Mean in Original Scale       0.31 Mean in Log Scale     -1.246

Lilliefors Test Statistic       0.21 Lilliefors GOF Test
5% Lilliefors Critical Value       0.25ected Data appear Lognormal at 5% Significance L

KM SD (logged)       0.75    95% Critical H Value (KM-Log)       2.19
KM Standard Error of Mean (logged)       0.22

CLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distribute
KM Mean (logged)     -1.294    95% H-UCL (KM -Log)       0.49

   95% BCA Bootstrap UCL       0.34    95% Bootstrap t UCL       0.35
   95% H-UCL (Log ROS)       0.37

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics
Detected Data appear Normal Distributed at 5% Significance Level

SD in Original Scale       0.12 SD in Log Scale       0.59
   95% t UCL (Assumes normality)       0.35    95% H-Stat UCL       0.42

DL/2 Statistics
DL/2 Normal DL/2 Log-Transformed
Mean in Original Scale       0.31 Mean in Log Scale     -1.27

Chromium

General Statistics
Total Number of Observations      29 Number of Distinct Observations      28

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
Recommendations are based upon data size, data distribution, and skewness.

mmendations are based upon the results of the simulation studies summarized in Singh, Maichle, and 
ations results will not cover all Real World data sets; for additional insight the user may want to cons

Suggested UCL to Use
95% KM (t) UCL       0.41 95% KM (Percentile Bootstrap) UCL       0.41

Variance Detects       5.60 Percent Non-Detects      17.24
Mean Detects       7.07 SD Detects       2.36

Minimum Detect       1.5 Minimum Non-Detect       6.86
Maximum Detect       9.65 Maximum Non-Detect      12.1

Number of Detects      24 Number of Non-Detects       5
Number of Distinct Detects      23 Number of Distinct Non-Detects       5

Normal GOF Test on Detects Only
Shapiro Wilk Test Statistic       0.89 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.91Detected Data Not Normal at 5% Significance Leve

Mean of Logged Detects       1.87 SD of Logged Detects       0.46

Median Detects       7.58 CV Detects       0.33
Skewness Detects     -0.852 Kurtosis Detects     -0.166

SD       2.35    95% KM (BCA) UCL       7.59

Detected Data appear Approximate Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs
Mean       6.86 Standard Error of Mean       0.48

Lilliefors Test Statistic       0.15 Lilliefors GOF Test
5% Lilliefors Critical Value       0.18etected Data appear Normal at 5% Significance Le
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95% KM (t) UCL       7.67 95% KM (Percentile Bootstrap) UCL       7.61

Gamma GOF Tests on Detected Observations Only
A-D Test Statistic       1.29 Anderson-Darling GOF Test

5% A-D Critical Value       0.74ed Data Not Gamma Distributed at 5% Significanc

97.5% KM Chebyshev UCL       9.86 99% KM Chebyshev UCL      11.64

   95% KM (z) UCL       7.65    95% KM Bootstrap t UCL       7.59
90% KM Chebyshev UCL       8.30 95% KM Chebyshev UCL       8.95

Theta hat (MLE)       1.11 Theta star (bias corrected MLE)       1.26
nu hat (MLE)    305.8 nu star (bias corrected)    268.9

Detected Data Not Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only
k hat (MLE)       6.37 k star (bias corrected MLE)       5.60

K-S Test Statistic       0.19 Kolmogrov-Smirnoff GOF
5% K-S Critical Value       0.17ed Data Not Gamma Distributed at 5% Significanc

pproximate Chi Square Value (491.37, α)    441 Adjusted Chi Square Value (491.37, β)    438.1
 Approximate KM-UCL (use when n>=50)       7.64mma Adjusted KM-UCL (use when n<50)       7.69

Gamma Kaplan-Meier (KM) Statistics
k hat (KM)       8.47 nu hat (KM)    491.4

MLE Mean (bias corrected)       7.07 MLE Sd (bias corrected)       2.99

Maximum       9.65 Median       7.08
SD       2.21 CV       0.32

ma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM e
Minimum       1.5 Mean       6.87

Gamma ROS Statistics using Imputed  Non-Detects
GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1
For such situations, GROS method tends to yield inflated values of UCLs and BTVs

Adjusted Level of Significance (β)      0.040
pproximate Chi Square Value (380.33, α)    336.1 Adjusted Chi Square Value (380.33, β)    333.7

nu hat (MLE)    422.7 nu star (bias corrected)    380.3
MLE Mean (bias corrected)       6.87 MLE Sd (bias corrected)       2.68

k hat (MLE)       7.28 k star (bias corrected MLE)       6.55
Theta hat (MLE)       0.94 Theta star (bias corrected MLE)       1.04

Lilliefors Test Statistic       0.21 Lilliefors GOF Test
5% Lilliefors Critical Value       0.18etected Data Not Lognormal at 5% Significance Le

Lognormal GOF Test on Detected Observations Only
Shapiro Wilk Test Statistic       0.79 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.91etected Data Not Lognormal at 5% Significance Le

mma Approximate UCL (use when n>=50)       7.77% Gamma Adjusted UCL (use when n<50)       7.83

   95% BCA Bootstrap UCL       7.44    95% Bootstrap t UCL       7.44
   95% H-UCL (Log ROS)       8.07

SD in Original Scale       2.26 SD in Log Scale       0.43
% t UCL (assumes normality of ROS data)       7.50    95% Percentile Bootstrap UCL       7.44

Detected Data Not Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects
Mean in Original Scale       6.79 Mean in Log Scale       1.84

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics
Detected Data appear Approximate Normal Distributed at 5% Significance Level

SD in Original Scale       2.39 SD in Log Scale       0.45
   95% t UCL (Assumes normality)       7.39    95% H-Stat UCL       7.96

DL/2 Statistics
DL/2 Normal DL/2 Log-Transformed
Mean in Original Scale       6.63 Mean in Log Scale       1.80

Chrysene

General Statistics
Total Number of Observations      30 Number of Distinct Observations      26

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
Recommendations are based upon data size, data distribution, and skewness.

mmendations are based upon the results of the simulation studies summarized in Singh, Maichle, and 
ations results will not cover all Real World data sets; for additional insight the user may want to cons

Suggested UCL to Use
95% KM (t) UCL       7.67 95% KM (Percentile Bootstrap) UCL       7.61

Variance Detects 5.7037E Percent Non-Detects      73.33
Mean Detects      0.043 SD Detects      0.023

Minimum Detect      0.019 Minimum Non-Detect      0.036
Maximum Detect      0.080 Maximum Non-Detect       0.4

Number of Detects       8 Number of Non-Detects      22
Number of Distinct Detects       8 Number of Distinct Non-Detects      18

Median Detects      0.033 CV Detects       0.54
Skewness Detects       0.89 Kurtosis Detects     -0.873
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Normal GOF Test on Detects Only
Shapiro Wilk Test Statistic       0.84 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.81etected Data appear Normal at 5% Significance Le

Mean of Logged Detects     -3.25 SD of Logged Detects       0.52

SD      0.015    95% KM (BCA) UCL      0.039
95% KM (t) UCL      0.039 95% KM (Percentile Bootstrap) UCL      0.039

Detected Data appear Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs
Mean      0.032 Standard Error of Mean     0.003

Lilliefors Test Statistic       0.26 Lilliefors GOF Test
5% Lilliefors Critical Value       0.31etected Data appear Normal at 5% Significance Le

Gamma GOF Tests on Detected Observations Only
A-D Test Statistic       0.44 Anderson-Darling GOF Test

5% A-D Critical Value       0.71d data appear Gamma Distributed at 5% Significan

97.5% KM Chebyshev UCL      0.056 99% KM Chebyshev UCL      0.070

   95% KM (z) UCL      0.039    95% KM Bootstrap t UCL      0.040
90% KM Chebyshev UCL      0.044 95% KM Chebyshev UCL      0.049

Theta hat (MLE)      0.010 Theta star (bias corrected MLE)      0.016
nu hat (MLE)      67.4 nu star (bias corrected)      43.46

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only
k hat (MLE)       4.21 k star (bias corrected MLE)       2.71

K-S Test Statistic       0.22 Kolmogrov-Smirnoff GOF
5% K-S Critical Value       0.29d data appear Gamma Distributed at 5% Significan

pproximate Chi Square Value (285.30, α)    247.2 Adjusted Chi Square Value (285.30, β)    245.1
 Approximate KM-UCL (use when n>=50)      0.038mma Adjusted KM-UCL (use when n<50)      0.038

Gamma Kaplan-Meier (KM) Statistics
k hat (KM)       4.75 nu hat (KM)    285.3

MLE Mean (bias corrected)      0.043 MLE Sd (bias corrected)      0.026

Maximum      0.080 Median      0.028
SD      0.014 CV       0.43

ma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM e
Minimum      0.019 Mean      0.032

Gamma ROS Statistics using Imputed  Non-Detects
GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1
For such situations, GROS method tends to yield inflated values of UCLs and BTVs

Adjusted Level of Significance (β)      0.041
pproximate Chi Square Value (456.64, α)    408.1 Adjusted Chi Square Value (456.64, β)    405.5

nu hat (MLE)    505.9 nu star (bias corrected)    456.6
MLE Mean (bias corrected)      0.032 MLE Sd (bias corrected)      0.011

k hat (MLE)       8.43 k star (bias corrected MLE)       7.61
Theta hat (MLE)     0.003 Theta star (bias corrected MLE)     0.004

Lilliefors Test Statistic       0.19 Lilliefors GOF Test
5% Lilliefors Critical Value       0.31ected Data appear Lognormal at 5% Significance L

Lognormal GOF Test on Detected Observations Only
Shapiro Wilk Test Statistic       0.92 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.81ected Data appear Lognormal at 5% Significance L

mma Approximate UCL (use when n>=50)      0.036% Gamma Adjusted UCL (use when n<50)      0.037

   95% BCA Bootstrap UCL      0.038    95% Bootstrap t UCL      0.041
   95% H-UCL (Log ROS)      0.036

SD in Original Scale      0.013 SD in Log Scale       0.31
% t UCL (assumes normality of ROS data)      0.037    95% Percentile Bootstrap UCL      0.037

Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects
Mean in Original Scale      0.033 Mean in Log Scale     -3.47

DL/2 Statistics
DL/2 Normal DL/2 Log-Transformed
Mean in Original Scale      0.050 Mean in Log Scale     -3.433

KM SD (logged)       0.36    95% Critical H Value (KM-Log)       1.84
KM Standard Error of Mean (logged)       0.11

CLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distribute
KM Mean (logged)     -3.488    95% H-UCL (KM -Log)      0.036

Suggested UCL to Use
95% KM (t) UCL      0.039 95% KM (Percentile Bootstrap) UCL      0.039

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics
Detected Data appear Normal Distributed at 5% Significance Level

SD in Original Scale      0.061 SD in Log Scale       0.82
   95% t UCL (Assumes normality)      0.069    95% H-Stat UCL      0.064
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tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri

Recommendations are based upon data size, data distribution, and skewness.
mmendations are based upon the results of the simulation studies summarized in Singh, Maichle, and 
ations results will not cover all Real World data sets; for additional insight the user may want to cons

Minimum       1.1 Mean       5.15
Maximum      12.5 Median       4.91

Total Number of Observations      29 Number of Distinct Observations      29
Number of Missing Observations       0

Cobalt

General Statistics

5% Lilliefors Critical Value       0.16 Data appear Normal at 5% Significance Level
Data appear Normal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.92 Data appear Normal at 5% Significance Level
Lilliefors Test Statistic       0.11 Lilliefors GOF Test

Normal GOF Test
Shapiro Wilk Test Statistic       0.94 Shapiro Wilk GOF Test

SD       2.51 Std. Error of Mean       0.46
Coefficient of Variation       0.48 Skewness       0.78

Gamma GOF Test
A-D Test Statistic       0.50 Anderson-Darling Gamma GOF Test

5% A-D Critical Value       0.75d data appear Gamma Distributed at 5% Significan

   95% Modified-t UCL (Johnson-1978)       5.96

Assuming Normal Distribution
   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL       5.94    95% Adjusted-CLT UCL (Chen-1995)       5.99

Theta hat (MLE)       1.31 Theta star (bias corrected MLE)       1.45
nu hat (MLE)    227.9 nu star (bias corrected)    205.7

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics
k hat (MLE)       3.93 k star (bias corrected MLE)       3.54

K-S Test Statistic       0.13 Kolmogrov-Smirnoff Gamma GOF Test
5% K-S Critical Value       0.16d data appear Gamma Distributed at 5% Significan

Assuming Gamma Distribution
oximate Gamma UCL (use when n>=50))       6.10% Adjusted Gamma UCL (use when n<50)       6.17

Adjusted Level of Significance      0.040 Adjusted Chi Square Value    171.7

MLE Mean (bias corrected)       5.15 MLE Sd (bias corrected)       2.73
Approximate Chi Square Value (0.05)    173.5

Lognormal Statistics
Minimum of Logged Data      0.095 Mean of logged Data       1.50

5% Lilliefors Critical Value       0.16 Data Not Lognormal at 5% Significance Level
Data appear Approximate Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.92Data appear Lognormal at 5% Significance Level
Lilliefors Test Statistic       0.17 Lilliefors Lognormal GOF Test

Lognormal GOF Test
Shapiro Wilk Test Statistic       0.93 Shapiro Wilk Lognormal GOF Test

   95% Chebyshev (MVUE) UCL       7.76  97.5% Chebyshev (MVUE) UCL       8.84
   99% Chebyshev (MVUE) UCL      10.98

Assuming Lognormal Distribution
   95% H-UCL       6.52    90% Chebyshev (MVUE) UCL       6.97

Maximum of Logged Data       2.52 SD of logged Data       0.56

   95% Hall's Bootstrap UCL       6.08    95% Percentile Bootstrap UCL       5.92
   95% BCA Bootstrap UCL       5.95

   95% CLT UCL       5.92    95% Jackknife UCL       5.94
   95% Standard Bootstrap UCL       5.89    95% Bootstrap-t UCL       6.08

Nonparametric Distribution Free UCL Statistics
Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
mmendations are based upon the results of the simulation studies summarized in Singh, Singh, and 

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.
For additional insight the user may want to consult a statistician.

Suggested UCL to Use
95% Student's-t UCL       5.94

   90% Chebyshev(Mean, Sd) UCL       6.55    95% Chebyshev(Mean, Sd) UCL       7.19
 97.5% Chebyshev(Mean, Sd) UCL       8.07    99% Chebyshev(Mean, Sd) UCL       9.80

Copper
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Minimum       1.9 Mean       9.85
Maximum      71.2 Median       6.87

Total Number of Observations      29 Number of Distinct Observations      27
Number of Missing Observations       0

General Statistics

5% Lilliefors Critical Value       0.16 Data Not Normal at 5% Significance Level
Data Not Normal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.92 Data Not Normal at 5% Significance Level
Lilliefors Test Statistic       0.41 Lilliefors GOF Test

Normal GOF Test
Shapiro Wilk Test Statistic       0.40 Shapiro Wilk GOF Test

SD      12.56 Std. Error of Mean       2.33
Coefficient of Variation       1.27 Skewness       4.54

Gamma GOF Test
A-D Test Statistic       3.29 Anderson-Darling Gamma GOF Test

5% A-D Critical Value       0.75ata Not Gamma Distributed at 5% Significance Lev

   95% Modified-t UCL (Johnson-1978)      14.15

Assuming Normal Distribution
   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL      13.82    95% Adjusted-CLT UCL (Chen-1995)      15.79

Theta hat (MLE)       4.99 Theta star (bias corrected MLE)       5.49
nu hat (MLE)    114.5 nu star (bias corrected)    104

Data Not Gamma Distributed at 5% Significance Level

Gamma Statistics
k hat (MLE)       1.97 k star (bias corrected MLE)       1.79

K-S Test Statistic       0.30 Kolmogrov-Smirnoff Gamma GOF Test
5% K-S Critical Value       0.16ata Not Gamma Distributed at 5% Significance Lev

Lognormal GOF Test
Shapiro Wilk Test Statistic       0.81 Shapiro Wilk Lognormal GOF Test

Assuming Gamma Distribution
oximate Gamma UCL (use when n>=50))      12.58% Adjusted Gamma UCL (use when n<50)      12.77

Adjusted Level of Significance      0.040 Adjusted Chi Square Value      80.25

MLE Mean (bias corrected)       9.85 MLE Sd (bias corrected)       7.36
Approximate Chi Square Value (0.05)      81.44

Maximum of Logged Data       4.26 SD of logged Data       0.61

Lognormal Statistics
Minimum of Logged Data       0.64 Mean of logged Data       2.01

5% Lilliefors Critical Value       0.16 Data Not Lognormal at 5% Significance Level
Data Not Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.92 Data Not Lognormal at 5% Significance Level
Lilliefors Test Statistic       0.22 Lilliefors Lognormal GOF Test

Nonparametric Distribution Free UCL Statistics
Data do not follow a Discernible Distribution (0.05)

Nonparametric Distribution Free UCLs

   95% Chebyshev (MVUE) UCL      13.73  97.5% Chebyshev (MVUE) UCL      15.79
   99% Chebyshev (MVUE) UCL      19.83

Assuming Lognormal Distribution
   95% H-UCL      11.48    90% Chebyshev (MVUE) UCL      12.25

   90% Chebyshev(Mean, Sd) UCL      16.85    95% Chebyshev(Mean, Sd) UCL      20.02
 97.5% Chebyshev(Mean, Sd) UCL      24.42    99% Chebyshev(Mean, Sd) UCL      33.07

   95% Hall's Bootstrap UCL      33    95% Percentile Bootstrap UCL      14.4
   95% BCA Bootstrap UCL      16.82

   95% CLT UCL      13.69    95% Jackknife UCL      13.82
   95% Standard Bootstrap UCL      13.68    95% Bootstrap-t UCL      28.63

Cyanide (Total)

General Statistics
Total Number of Observations      30 Number of Distinct Observations      26

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
mmendations are based upon the results of the simulation studies summarized in Singh, Singh, and 

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.
For additional insight the user may want to consult a statistician.

Suggested UCL to Use
95% Chebyshev (Mean, Sd) UCL      20.02

Variance Detects     0.002 Percent Non-Detects      63.33

Minimum Detect      0.088 Minimum Non-Detect       0.26
Maximum Detect       0.23 Maximum Non-Detect       0.6

Number of Detects      11 Number of Non-Detects      19
Number of Distinct Detects      10 Number of Distinct Non-Detects      16
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Mean Detects       0.16 SD Detects      0.049

Normal GOF Test on Detects Only
Shapiro Wilk Test Statistic       0.91 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.85etected Data appear Normal at 5% Significance Le

Mean of Logged Detects     -1.836 SD of Logged Detects       0.33

Median Detects       0.18 CV Detects       0.29
Skewness Detects     -0.46 Kurtosis Detects     -1.26

SD      0.047    95% KM (BCA) UCL       0.19
95% KM (t) UCL       0.19 95% KM (Percentile Bootstrap) UCL       0.19

Detected Data appear Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs
Mean       0.16 Standard Error of Mean      0.014

Lilliefors Test Statistic       0.16 Lilliefors GOF Test
5% Lilliefors Critical Value       0.26etected Data appear Normal at 5% Significance Le

Gamma GOF Tests on Detected Observations Only
A-D Test Statistic       0.51 Anderson-Darling GOF Test

5% A-D Critical Value       0.72d data appear Gamma Distributed at 5% Significan

97.5% KM Chebyshev UCL       0.26 99% KM Chebyshev UCL       0.31

   95% KM (z) UCL       0.19    95% KM Bootstrap t UCL       0.19
90% KM Chebyshev UCL       0.21 95% KM Chebyshev UCL       0.23

Theta hat (MLE)      0.015 Theta star (bias corrected MLE)      0.020
nu hat (MLE)    241.5 nu star (bias corrected)    177

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only
k hat (MLE)      10.98 k star (bias corrected MLE)       8.04

K-S Test Statistic       0.19 Kolmogrov-Smirnoff GOF
5% K-S Critical Value       0.25d data appear Gamma Distributed at 5% Significan

pproximate Chi Square Value (756.95, α)    694.1 Adjusted Chi Square Value (756.95, β)    690.7
 Approximate KM-UCL (use when n>=50)       0.18mma Adjusted KM-UCL (use when n<50)       0.18

Gamma Kaplan-Meier (KM) Statistics
k hat (KM)      12.62 nu hat (KM)    757

MLE Mean (bias corrected)       0.16 MLE Sd (bias corrected)      0.058

Maximum       0.23 Median       0.16
SD      0.031 CV       0.19

ma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM e
Minimum      0.088 Mean       0.16

Gamma ROS Statistics using Imputed  Non-Detects
GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1
For such situations, GROS method tends to yield inflated values of UCLs and BTVs

Adjusted Level of Significance (β)      0.041
Approximate Chi Square Value (N/A, α)   1310 Adjusted Chi Square Value (N/A, β)   1306

nu hat (MLE)   1550 nu star (bias corrected)   1396
MLE Mean (bias corrected)       0.16 MLE Sd (bias corrected)      0.034

k hat (MLE)      25.83 k star (bias corrected MLE)      23.27
Theta hat (MLE)     0.006 Theta star (bias corrected MLE)     0.007

Lilliefors Test Statistic       0.2 Lilliefors GOF Test
5% Lilliefors Critical Value       0.26ected Data appear Lognormal at 5% Significance L

Lognormal GOF Test on Detected Observations Only
Shapiro Wilk Test Statistic       0.88 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.85ected Data appear Lognormal at 5% Significance L

mma Approximate UCL (use when n>=50)       0.17% Gamma Adjusted UCL (use when n<50)       0.17

   95% BCA Bootstrap UCL       0.17    95% Bootstrap t UCL       0.17
   95% H-UCL (Log ROS)       0.17

SD in Original Scale      0.031 SD in Log Scale       0.21
% t UCL (assumes normality of ROS data)       0.17    95% Percentile Bootstrap UCL       0.17

Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects
Mean in Original Scale       0.16 Mean in Log Scale     -1.836

DL/2 Statistics
DL/2 Normal DL/2 Log-Transformed
Mean in Original Scale       0.17 Mean in Log Scale     -1.799

KM SD (logged)       0.31    95% Critical H Value (KM-Log)       1.81
KM Standard Error of Mean (logged)       0.1

CLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distribute
KM Mean (logged)     -1.836    95% H-UCL (KM -Log)       0.18

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics
Detected Data appear Normal Distributed at 5% Significance Level

SD in Original Scale      0.053 SD in Log Scale       0.3
   95% t UCL (Assumes normality)       0.19    95% H-Stat UCL       0.19
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tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
Recommendations are based upon data size, data distribution, and skewness.

mmendations are based upon the results of the simulation studies summarized in Singh, Maichle, and 
ations results will not cover all Real World data sets; for additional insight the user may want to cons

Suggested UCL to Use
95% KM (t) UCL       0.19 95% KM (Percentile Bootstrap) UCL       0.19

Minimum Detect      0.013 Minimum Non-Detect      0.036
Maximum Detect       0.19 Maximum Non-Detect       0.4

Number of Detects       9 Number of Non-Detects      21
Number of Distinct Detects       9 Number of Distinct Non-Detects      17

Fluoranthene

General Statistics
Total Number of Observations      30 Number of Distinct Observations      26

Mean of Logged Detects     -2.728 SD of Logged Detects       0.82

Median Detects      0.059 CV Detects       0.73
Skewness Detects       0.92 Kurtosis Detects     -0.377

Variance Detects     0.003 Percent Non-Detects      70%
Mean Detects      0.085 SD Detects      0.062

Detected Data appear Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs
Mean      0.045 Standard Error of Mean      0.011

Lilliefors Test Statistic       0.21 Lilliefors GOF Test
5% Lilliefors Critical Value       0.29etected Data appear Normal at 5% Significance Le

Normal GOF Test on Detects Only
Shapiro Wilk Test Statistic       0.87 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.82etected Data appear Normal at 5% Significance Le

97.5% KM Chebyshev UCL       0.11 99% KM Chebyshev UCL       0.15

   95% KM (z) UCL      0.063    95% KM Bootstrap t UCL      0.071
90% KM Chebyshev UCL      0.078 95% KM Chebyshev UCL      0.093

SD      0.046    95% KM (BCA) UCL      0.066
95% KM (t) UCL      0.064 95% KM (Percentile Bootstrap) UCL      0.064

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only
k hat (MLE)       2.02 k star (bias corrected MLE)       1.42

K-S Test Statistic       0.15 Kolmogrov-Smirnoff GOF
5% K-S Critical Value       0.28d data appear Gamma Distributed at 5% Significan

Gamma GOF Tests on Detected Observations Only
A-D Test Statistic       0.25 Anderson-Darling GOF Test

5% A-D Critical Value       0.73d data appear Gamma Distributed at 5% Significan

Gamma Kaplan-Meier (KM) Statistics
k hat (KM)       0.96 nu hat (KM)      57.93

MLE Mean (bias corrected)      0.085 MLE Sd (bias corrected)      0.071

Theta hat (MLE)      0.042 Theta star (bias corrected MLE)      0.06
nu hat (MLE)      36.42 nu star (bias corrected)      25.61

ma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM e
Minimum      0.01 Mean      0.035

Gamma ROS Statistics using Imputed  Non-Detects
GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1
For such situations, GROS method tends to yield inflated values of UCLs and BTVs

Approximate Chi Square Value (57.93, α)      41.43 Adjusted Chi Square Value (57.93, β)      40.63
 Approximate KM-UCL (use when n>=50)      0.063mma Adjusted KM-UCL (use when n<50)      0.064

nu hat (MLE)      61.81 nu star (bias corrected)      56.96
MLE Mean (bias corrected)      0.035 MLE Sd (bias corrected)      0.036

k hat (MLE)       1.03 k star (bias corrected MLE)       0.94
Theta hat (MLE)      0.034 Theta star (bias corrected MLE)      0.037

Maximum       0.19 Median      0.01
SD      0.047 CV       1.33

Lognormal GOF Test on Detected Observations Only
Shapiro Wilk Test Statistic       0.95 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.82ected Data appear Lognormal at 5% Significance L

mma Approximate UCL (use when n>=50)      0.050% Gamma Adjusted UCL (use when n<50)      0.051

Adjusted Level of Significance (β)      0.041
Approximate Chi Square Value (56.96, α)      40.61 Adjusted Chi Square Value (56.96, β)      39.81

SD in Original Scale      0.044 SD in Log Scale       0.73
% t UCL (assumes normality of ROS data)      0.054    95% Percentile Bootstrap UCL      0.055

Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects
Mean in Original Scale      0.040 Mean in Log Scale     -3.537

Lilliefors Test Statistic       0.16 Lilliefors GOF Test
5% Lilliefors Critical Value       0.29ected Data appear Lognormal at 5% Significance L

   95% BCA Bootstrap UCL      0.059    95% Bootstrap t UCL      0.069
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KM SD (logged)       0.79    95% Critical H Value (KM-Log)       2.23
KM Standard Error of Mean (logged)       0.29

CLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distribute
KM Mean (logged)     -3.452    95% H-UCL (KM -Log)      0.060

   95% H-UCL (Log ROS)      0.051

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics
Detected Data appear Normal Distributed at 5% Significance Level

SD in Original Scale      0.069 SD in Log Scale       0.95
   95% t UCL (Assumes normality)      0.085    95% H-Stat UCL      0.093

DL/2 Statistics
DL/2 Normal DL/2 Log-Transformed
Mean in Original Scale      0.063 Mean in Log Scale     -3.255

Fluoride

General Statistics
Total Number of Observations      26 Number of Distinct Observations      26

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
Recommendations are based upon data size, data distribution, and skewness.

mmendations are based upon the results of the simulation studies summarized in Singh, Maichle, and 
ations results will not cover all Real World data sets; for additional insight the user may want to cons

Suggested UCL to Use
95% KM (t) UCL      0.064 95% KM (Percentile Bootstrap) UCL      0.064

Variance Detects       0.46 Percent Non-Detects       7.69
Mean Detects       1.65 SD Detects       0.67

Minimum Detect       0.84 Minimum Non-Detect       1
Maximum Detect       3.6 Maximum Non-Detect       1.14

Number of Detects      24 Number of Non-Detects       2
Number of Distinct Detects      24 Number of Distinct Non-Detects       2

Normal GOF Test on Detects Only
Shapiro Wilk Test Statistic       0.84 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.91Detected Data Not Normal at 5% Significance Leve

Mean of Logged Detects       0.43 SD of Logged Detects       0.37

Median Detects       1.51 CV Detects       0.41
Skewness Detects       1.58 Kurtosis Detects       3.07

SD       0.66    95% KM (BCA) UCL       1.81
95% KM (t) UCL       1.82 95% KM (Percentile Bootstrap) UCL       1.82

Detected Data appear Approximate Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs
Mean       1.59 Standard Error of Mean       0.13

Lilliefors Test Statistic       0.16 Lilliefors GOF Test
5% Lilliefors Critical Value       0.18etected Data appear Normal at 5% Significance Le

Gamma GOF Tests on Detected Observations Only
A-D Test Statistic       0.49 Anderson-Darling GOF Test

5% A-D Critical Value       0.74d data appear Gamma Distributed at 5% Significan

97.5% KM Chebyshev UCL       2.43 99% KM Chebyshev UCL       2.92

   95% KM (z) UCL       1.81    95% KM Bootstrap t UCL       1.90
90% KM Chebyshev UCL       1.99 95% KM Chebyshev UCL       2.17

Theta hat (MLE)       0.22 Theta star (bias corrected MLE)       0.25
nu hat (MLE)    354.9 nu star (bias corrected)    311.9

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only
k hat (MLE)       7.39 k star (bias corrected MLE)       6.49

K-S Test Statistic       0.12 Kolmogrov-Smirnoff GOF
5% K-S Critical Value       0.17d data appear Gamma Distributed at 5% Significan

pproximate Chi Square Value (295.81, α)    257 Adjusted Chi Square Value (295.81, β)    254.6
 Approximate KM-UCL (use when n>=50)       1.83mma Adjusted KM-UCL (use when n<50)       1.85

Gamma Kaplan-Meier (KM) Statistics
k hat (KM)       5.68 nu hat (KM)    295.8

MLE Mean (bias corrected)       1.65 MLE Sd (bias corrected)       0.64

Maximum       3.6 Median       1.48
SD       0.69 CV       0.43

ma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM e
Minimum       0.78 Mean       1.58

Gamma ROS Statistics using Imputed  Non-Detects
GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1
For such situations, GROS method tends to yield inflated values of UCLs and BTVs

nu hat (MLE)    340.2 nu star (bias corrected)    302.3

k hat (MLE)       6.54 k star (bias corrected MLE)       5.81
Theta hat (MLE)       0.24 Theta star (bias corrected MLE)       0.27
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Adjusted Level of Significance (β)      0.039
pproximate Chi Square Value (302.29, α)    263 Adjusted Chi Square Value (302.29, β)    260.6

MLE Mean (bias corrected)       1.58 MLE Sd (bias corrected)       0.65

Lilliefors Test Statistic       0.11 Lilliefors GOF Test
5% Lilliefors Critical Value       0.18ected Data appear Lognormal at 5% Significance L

Lognormal GOF Test on Detected Observations Only
Shapiro Wilk Test Statistic       0.95 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.91ected Data appear Lognormal at 5% Significance L

mma Approximate UCL (use when n>=50)       1.82% Gamma Adjusted UCL (use when n<50)       1.84

   95% BCA Bootstrap UCL       1.85    95% Bootstrap t UCL       1.90
   95% H-UCL (Log ROS)       1.83

SD in Original Scale       0.68 SD in Log Scale       0.38
% t UCL (assumes normality of ROS data)       1.82    95% Percentile Bootstrap UCL       1.82

Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects
Mean in Original Scale       1.59 Mean in Log Scale       0.39

DL/2 Statistics
DL/2 Normal DL/2 Log-Transformed
Mean in Original Scale       1.56 Mean in Log Scale       0.35

KM SD (logged)       0.37    95% Critical H Value (KM-Log)       1.86
KM Standard Error of Mean (logged)      0.075

CLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distribute
KM Mean (logged)       0.39    95% H-UCL (KM -Log)       1.82

Suggested UCL to Use
95% KM (t) UCL       1.82 95% KM (Percentile Bootstrap) UCL       1.82

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics
Detected Data appear Approximate Normal Distributed at 5% Significance Level

SD in Original Scale       0.71 SD in Log Scale       0.45
   95% t UCL (Assumes normality)       1.80    95% H-Stat UCL       1.88

Total Number of Observations      30 Number of Distinct Observations      28
Number of Missing Observations       0

Lead

General Statistics

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
Recommendations are based upon data size, data distribution, and skewness.

mmendations are based upon the results of the simulation studies summarized in Singh, Maichle, and 
ations results will not cover all Real World data sets; for additional insight the user may want to cons

Normal GOF Test
Shapiro Wilk Test Statistic       0.98 Shapiro Wilk GOF Test

SD       4.17 Std. Error of Mean       0.76
Coefficient of Variation       0.30 Skewness     -0.264

Minimum       2.1 Mean      13.49
Maximum      23.5 Median      13.45

Assuming Normal Distribution
   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL      14.79    95% Adjusted-CLT UCL (Chen-1995)      14.71

5% Lilliefors Critical Value       0.16 Data appear Normal at 5% Significance Level
Data appear Normal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.92 Data appear Normal at 5% Significance Level
Lilliefors Test Statistic      0.088 Lilliefors GOF Test

K-S Test Statistic       0.14 Kolmogrov-Smirnoff Gamma GOF Test
5% K-S Critical Value       0.16d data appear Gamma Distributed at 5% Significan

Gamma GOF Test
A-D Test Statistic       0.90 Anderson-Darling Gamma GOF Test

5% A-D Critical Value       0.74ata Not Gamma Distributed at 5% Significance Lev

   95% Modified-t UCL (Johnson-1978)      14.78

MLE Mean (bias corrected)      13.49 MLE Sd (bias corrected)       5.15
Approximate Chi Square Value (0.05)    364.5

Theta hat (MLE)       1.78 Theta star (bias corrected MLE)       1.97
nu hat (MLE)    454.6 nu star (bias corrected)    410.5

Detected data follow Appr. Gamma Distribution at 5% Significance Level

Gamma Statistics
k hat (MLE)       7.57 k star (bias corrected MLE)       6.84

Assuming Gamma Distribution
oximate Gamma UCL (use when n>=50))      15.19% Adjusted Gamma UCL (use when n<50)      15.3

Adjusted Level of Significance      0.041 Adjusted Chi Square Value    362
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5% Shapiro Wilk Critical Value       0.92 Data Not Lognormal at 5% Significance Level
Lilliefors Test Statistic       0.18 Lilliefors Lognormal GOF Test

Lognormal GOF Test
Shapiro Wilk Test Statistic       0.78 Shapiro Wilk Lognormal GOF Test

Assuming Lognormal Distribution
   95% H-UCL      16.11    90% Chebyshev (MVUE) UCL      17.16

Maximum of Logged Data       3.15 SD of logged Data       0.43

Lognormal Statistics
Minimum of Logged Data       0.74 Mean of logged Data       2.53

5% Lilliefors Critical Value       0.16 Data Not Lognormal at 5% Significance Level
Data Not Lognormal at 5% Significance Level

   95% CLT UCL      14.75    95% Jackknife UCL      14.79
   95% Standard Bootstrap UCL      14.74    95% Bootstrap-t UCL      14.75

Nonparametric Distribution Free UCL Statistics
Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

   95% Chebyshev (MVUE) UCL      18.68  97.5% Chebyshev (MVUE) UCL      20.8
   99% Chebyshev (MVUE) UCL      24.95

Suggested UCL to Use
95% Student's-t UCL      14.79

   90% Chebyshev(Mean, Sd) UCL      15.78    95% Chebyshev(Mean, Sd) UCL      16.81
 97.5% Chebyshev(Mean, Sd) UCL      18.25    99% Chebyshev(Mean, Sd) UCL      21.07

   95% Hall's Bootstrap UCL      14.77    95% Percentile Bootstrap UCL      14.76
   95% BCA Bootstrap UCL      14.72

Manganese

General Statistics
Total Number of Observations      30 Number of Distinct Observations      30

 highly negatively-skewed data, confidence limits (e.g., Chen, Johnson, Lognormal, and Gamma) ma
reliable.  Chen's and Johnson's methods provide adjustments for positvely skewed data sets.

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
mmendations are based upon the results of the simulation studies summarized in Singh, Singh, and 

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.
For additional insight the user may want to consult a statistician.

Coefficient of Variation       0.39 Skewness       0.65

Maximum    961 Median    454
SD    183.4 Std. Error of Mean      33.48

Number of Missing Observations       0
Minimum    150 Mean    461.8

Data appear Normal at 5% Significance Level

Assuming Normal Distribution
   95% Normal UCL    95% UCLs (Adjusted for Skewness)

Lilliefors Test Statistic      0.086 Lilliefors GOF Test
5% Lilliefors Critical Value       0.16 Data appear Normal at 5% Significance Level

Normal GOF Test
Shapiro Wilk Test Statistic       0.96 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.92 Data appear Normal at 5% Significance Level

5% K-S Critical Value       0.16d data appear Gamma Distributed at 5% Significan
Detected data appear Gamma Distributed at 5% Significance Level

5% A-D Critical Value       0.74d data appear Gamma Distributed at 5% Significan
K-S Test Statistic      0.083 Kolmogrov-Smirnoff Gamma GOF Test

Gamma GOF Test
A-D Test Statistic       0.18 Anderson-Darling Gamma GOF Test

   95% Student's-t UCL    518.7    95% Adjusted-CLT UCL (Chen-1995)    521.2
   95% Modified-t UCL (Johnson-1978)    519.4

MLE Mean (bias corrected)    461.8 MLE Sd (bias corrected)    191.2
Approximate Chi Square Value (0.05)    307.9

Theta hat (MLE)      71.48 Theta star (bias corrected MLE)      79.12
nu hat (MLE)    387.7 nu star (bias corrected)    350.2

Gamma Statistics
k hat (MLE)       6.46 k star (bias corrected MLE)       5.83

5% Shapiro Wilk Critical Value       0.92Data appear Lognormal at 5% Significance Level
Lilliefors Test Statistic      0.078 Lilliefors Lognormal GOF Test

Lognormal GOF Test
Shapiro Wilk Test Statistic       0.98 Shapiro Wilk Lognormal GOF Test

Assuming Gamma Distribution
oximate Gamma UCL (use when n>=50))    525.4% Adjusted Gamma UCL (use when n<50)    529.3

Adjusted Level of Significance      0.041 Adjusted Chi Square Value    305.6
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Assuming Lognormal Distribution
   95% H-UCL    537.9    90% Chebyshev (MVUE) UCL    572.5

Maximum of Logged Data       6.86 SD of logged Data       0.41

Lognormal Statistics
Minimum of Logged Data       5.01 Mean of logged Data       6.05

5% Lilliefors Critical Value       0.16Data appear Lognormal at 5% Significance Level
Data appear Lognormal at 5% Significance Level

   95% CLT UCL    516.9    95% Jackknife UCL    518.7
   95% Standard Bootstrap UCL    515.5    95% Bootstrap-t UCL    523.1

Nonparametric Distribution Free UCL Statistics
Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

   95% Chebyshev (MVUE) UCL    621.8  97.5% Chebyshev (MVUE) UCL    690.2
   99% Chebyshev (MVUE) UCL    824.6

Suggested UCL to Use
95% Student's-t UCL    518.7

   90% Chebyshev(Mean, Sd) UCL    562.3    95% Chebyshev(Mean, Sd) UCL    607.8
 97.5% Chebyshev(Mean, Sd) UCL    670.9    99% Chebyshev(Mean, Sd) UCL    795

   95% Hall's Bootstrap UCL    524    95% Percentile Bootstrap UCL    517.3
   95% BCA Bootstrap UCL    519.1

Number of Detects      18 Number of Non-Detects      11
Number of Distinct Detects      18 Number of Distinct Non-Detects      11

Mercury

General Statistics
Total Number of Observations      29 Number of Distinct Observations      29

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
mmendations are based upon the results of the simulation studies summarized in Singh, Singh, and 

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.
For additional insight the user may want to consult a statistician.

Median Detects      0.021 CV Detects       0.60
Skewness Detects       2.51 Kurtosis Detects       7.94

Variance Detects 2.5002E Percent Non-Detects      37.93
Mean Detects      0.026 SD Detects      0.015

Minimum Detect      0.011 Minimum Non-Detect     0.008
Maximum Detect      0.08 Maximum Non-Detect       0.11

Lilliefors Test Statistic       0.23 Lilliefors GOF Test
5% Lilliefors Critical Value       0.20Detected Data Not Normal at 5% Significance Leve

Normal GOF Test on Detects Only
Shapiro Wilk Test Statistic       0.73 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.89Detected Data Not Normal at 5% Significance Leve

Mean of Logged Detects     -3.767 SD of Logged Detects       0.47

   95% KM (z) UCL      0.025    95% KM Bootstrap t UCL      0.028
90% KM Chebyshev UCL      0.029 95% KM Chebyshev UCL      0.033

SD      0.014    95% KM (BCA) UCL      0.026
95% KM (t) UCL      0.026 95% KM (Percentile Bootstrap) UCL      0.026

Detected Data Not Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs
Mean      0.021 Standard Error of Mean     0.002

K-S Test Statistic       0.17 Kolmogrov-Smirnoff GOF
5% K-S Critical Value       0.20d data appear Gamma Distributed at 5% Significan

Gamma GOF Tests on Detected Observations Only
A-D Test Statistic       0.61 Anderson-Darling GOF Test

5% A-D Critical Value       0.74d data appear Gamma Distributed at 5% Significan

97.5% KM Chebyshev UCL      0.038 99% KM Chebyshev UCL      0.049

MLE Mean (bias corrected)      0.026 MLE Sd (bias corrected)      0.013

Theta hat (MLE)     0.006 Theta star (bias corrected MLE)     0.007
nu hat (MLE)    153.3 nu star (bias corrected)    129.1

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only
k hat (MLE)       4.25 k star (bias corrected MLE)       3.58

Gamma ROS Statistics using Imputed  Non-Detects
GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1
For such situations, GROS method tends to yield inflated values of UCLs and BTVs

pproximate Chi Square Value (131.03, α)    105.6 Adjusted Chi Square Value (131.03, β)    104.2
 Approximate KM-UCL (use when n>=50)      0.026mma Adjusted KM-UCL (use when n<50)      0.026

Gamma Kaplan-Meier (KM) Statistics
k hat (KM)       2.25 nu hat (KM)    131

ma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM e
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k hat (MLE)       3.38 k star (bias corrected MLE)       3.06
Theta hat (MLE)     0.006 Theta star (bias corrected MLE)     0.006

Maximum      0.08 Median      0.016
SD      0.014 CV       0.69

Minimum      0.01 Mean      0.020

mma Approximate UCL (use when n>=50)      0.024% Gamma Adjusted UCL (use when n<50)      0.025

Adjusted Level of Significance (β)      0.040
pproximate Chi Square Value (177.51, α)    147.7 Adjusted Chi Square Value (177.51, β)    146.1

nu hat (MLE)    196.5 nu star (bias corrected)    177.5
MLE Mean (bias corrected)      0.020 MLE Sd (bias corrected)      0.011

Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects
Mean in Original Scale      0.020 Mean in Log Scale     -4.019

Lilliefors Test Statistic       0.13 Lilliefors GOF Test
5% Lilliefors Critical Value       0.20ected Data appear Lognormal at 5% Significance L

Lognormal GOF Test on Detected Observations Only
Shapiro Wilk Test Statistic       0.93 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.89ected Data appear Lognormal at 5% Significance L

CLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distribute
KM Mean (logged)     -4.003    95% H-UCL (KM -Log)      0.025

   95% BCA Bootstrap UCL      0.028    95% Bootstrap t UCL      0.028
   95% H-UCL (Log ROS)      0.025

SD in Original Scale      0.014 SD in Log Scale       0.52
% t UCL (assumes normality of ROS data)      0.025    95% Percentile Bootstrap UCL      0.025

SD in Original Scale      0.016 SD in Log Scale       0.69
   95% t UCL (Assumes normality)      0.026    95% H-Stat UCL      0.028

DL/2 Statistics
DL/2 Normal DL/2 Log-Transformed
Mean in Original Scale      0.021 Mean in Log Scale     -4.088

KM SD (logged)       0.52    95% Critical H Value (KM-Log)       1.96
KM Standard Error of Mean (logged)       0.10

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
Recommendations are based upon data size, data distribution, and skewness.

mmendations are based upon the results of the simulation studies summarized in Singh, Maichle, and 
ations results will not cover all Real World data sets; for additional insight the user may want to cons

95% Adjusted Gamma KM-UCL      0.026

Suggested UCL to Use
95% KM (Percentile Bootstrap) UCL      0.026 95% GROS Adjusted Gamma UCL      0.025

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics
Detected Data appear Gamma Distributed at 5% Significance Level

Minimum Detect       2.74 Minimum Non-Detect       2.3
Maximum Detect       9.4 Maximum Non-Detect       2.4

Number of Detects      28 Number of Non-Detects       2
Number of Distinct Detects      28 Number of Distinct Non-Detects       2

Nickel

General Statistics
Total Number of Observations      30 Number of Distinct Observations      30

Mean of Logged Detects       1.76 SD of Logged Detects       0.36

Median Detects       6.44 CV Detects       0.32
Skewness Detects     -0.214 Kurtosis Detects     -1.04

Variance Detects       4.06 Percent Non-Detects       6.66
Mean Detects       6.20 SD Detects       2.01

Detected Data appear Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs
Mean       5.94 Standard Error of Mean       0.39

Lilliefors Test Statistic      0.090 Lilliefors GOF Test
5% Lilliefors Critical Value       0.16etected Data appear Normal at 5% Significance Le

Normal GOF Test on Detects Only
Shapiro Wilk Test Statistic       0.95 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.92etected Data appear Normal at 5% Significance Le

97.5% KM Chebyshev UCL       8.43 99% KM Chebyshev UCL       9.91

   95% KM (z) UCL       6.60    95% KM Bootstrap t UCL       6.60
90% KM Chebyshev UCL       7.14 95% KM Chebyshev UCL       7.68

SD       2.14    95% KM (BCA) UCL       6.62
95% KM (t) UCL       6.62 95% KM (Percentile Bootstrap) UCL       6.56

K-S Test Statistic       0.11 Kolmogrov-Smirnoff GOF
5% K-S Critical Value       0.16d data appear Gamma Distributed at 5% Significan

Gamma GOF Tests on Detected Observations Only
A-D Test Statistic       0.6 Anderson-Darling GOF Test

5% A-D Critical Value       0.74d data appear Gamma Distributed at 5% Significan
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Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only
k hat (MLE)       8.53 k star (bias corrected MLE)       7.64

Gamma Kaplan-Meier (KM) Statistics
k hat (KM)       7.66 nu hat (KM)    460.1

MLE Mean (bias corrected)       6.20 MLE Sd (bias corrected)       2.24

Theta hat (MLE)       0.72 Theta star (bias corrected MLE)       0.81
nu hat (MLE)    477.7 nu star (bias corrected)    427.8

ma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM e
Minimum       2.47 Mean       5.95

Gamma ROS Statistics using Imputed  Non-Detects
GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1
For such situations, GROS method tends to yield inflated values of UCLs and BTVs

pproximate Chi Square Value (460.09, α)    411.4 Adjusted Chi Square Value (460.09, β)    408.7
 Approximate KM-UCL (use when n>=50)       6.65mma Adjusted KM-UCL (use when n<50)       6.69

nu hat (MLE)    403.3 nu star (bias corrected)    364.3
MLE Mean (bias corrected)       5.95 MLE Sd (bias corrected)       2.41

k hat (MLE)       6.72 k star (bias corrected MLE)       6.07
Theta hat (MLE)       0.88 Theta star (bias corrected MLE)       0.98

Maximum       9.4 Median       6.17
SD       2.16 CV       0.36

Lognormal GOF Test on Detected Observations Only
Shapiro Wilk Test Statistic       0.91 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.92etected Data Not Lognormal at 5% Significance Le

mma Approximate UCL (use when n>=50)       6.75% Gamma Adjusted UCL (use when n<50)       6.80

Adjusted Level of Significance (β)      0.041
pproximate Chi Square Value (364.27, α)    321 Adjusted Chi Square Value (364.27, β)    318.7

SD in Original Scale       2.15 SD in Log Scale       0.41
% t UCL (assumes normality of ROS data)       6.63    95% Percentile Bootstrap UCL       6.60

Detected Data appear Approximate Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects
Mean in Original Scale       5.96 Mean in Log Scale       1.71

Lilliefors Test Statistic       0.12 Lilliefors GOF Test
5% Lilliefors Critical Value       0.16ected Data appear Lognormal at 5% Significance L

KM SD (logged)       0.42    95% Critical H Value (KM-Log)       1.88
KM Standard Error of Mean (logged)      0.078

CLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distribute
KM Mean (logged)       1.70    95% H-UCL (KM -Log)       6.95

   95% BCA Bootstrap UCL       6.57    95% Bootstrap t UCL       6.62
   95% H-UCL (Log ROS)       6.96

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics
Detected Data appear Normal Distributed at 5% Significance Level

SD in Original Scale       2.32 SD in Log Scale       0.54
   95% t UCL (Assumes normality)       6.59    95% H-Stat UCL       7.41

DL/2 Statistics
DL/2 Normal DL/2 Log-Transformed
Mean in Original Scale       5.87 Mean in Log Scale       1.65

Nitrate

General Statistics
Total Number of Observations      26 Number of Distinct Observations      25

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
Recommendations are based upon data size, data distribution, and skewness.

mmendations are based upon the results of the simulation studies summarized in Singh, Maichle, and 
ations results will not cover all Real World data sets; for additional insight the user may want to cons

Suggested UCL to Use
95% KM (t) UCL       6.62 95% KM (Percentile Bootstrap) UCL       6.56

Variance Detects       0.84 Percent Non-Detects      50%
Mean Detects       2.30 SD Detects       0.91

Minimum Detect       1.3 Minimum Non-Detect       1
Maximum Detect       3.84 Maximum Non-Detect       3.45

Number of Detects      13 Number of Non-Detects      13
Number of Distinct Detects      13 Number of Distinct Non-Detects      12

Normal GOF Test on Detects Only
Shapiro Wilk Test Statistic       0.85 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.86Detected Data Not Normal at 5% Significance Leve

Mean of Logged Detects       0.76 SD of Logged Detects       0.38

Median Detects       1.99 CV Detects       0.39
Skewness Detects       0.76 Kurtosis Detects     -1.05
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SD       0.88    95% KM (BCA) UCL       2.05
95% KM (t) UCL       2.01 95% KM (Percentile Bootstrap) UCL       2.02

Detected Data appear Approximate Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs
Mean       1.69 Standard Error of Mean       0.18

Lilliefors Test Statistic       0.21 Lilliefors GOF Test
5% Lilliefors Critical Value       0.24etected Data appear Normal at 5% Significance Le

Gamma GOF Tests on Detected Observations Only
A-D Test Statistic       0.63 Anderson-Darling GOF Test

5% A-D Critical Value       0.73d data appear Gamma Distributed at 5% Significan

97.5% KM Chebyshev UCL       2.84 99% KM Chebyshev UCL       3.52

   95% KM (z) UCL       1.99    95% KM Bootstrap t UCL       2.08
90% KM Chebyshev UCL       2.24 95% KM Chebyshev UCL       2.49

Theta hat (MLE)       0.31 Theta star (bias corrected MLE)       0.39
nu hat (MLE)    193.1 nu star (bias corrected)    149.9

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only
k hat (MLE)       7.42 k star (bias corrected MLE)       5.76

K-S Test Statistic       0.17 Kolmogrov-Smirnoff GOF
5% K-S Critical Value       0.23d data appear Gamma Distributed at 5% Significan

pproximate Chi Square Value (189.55, α)    158.7 Adjusted Chi Square Value (189.55, β)    156.8
 Approximate KM-UCL (use when n>=50)       2.02mma Adjusted KM-UCL (use when n<50)       2.04

Gamma Kaplan-Meier (KM) Statistics
k hat (KM)       3.64 nu hat (KM)    189.5

MLE Mean (bias corrected)       2.30 MLE Sd (bias corrected)       0.95

Maximum       3.84 Median       1.21
SD       1.08 CV       0.74

ma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM e
Minimum       0.20 Mean       1.45

Gamma ROS Statistics using Imputed  Non-Detects
GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1
For such situations, GROS method tends to yield inflated values of UCLs and BTVs

Adjusted Level of Significance (β)      0.039
Approximate Chi Square Value (89.73, α)      68.89 Adjusted Chi Square Value (89.73, β)      67.68

nu hat (MLE)      99.93 nu star (bias corrected)      89.73
MLE Mean (bias corrected)       1.45 MLE Sd (bias corrected)       1.11

k hat (MLE)       1.92 k star (bias corrected MLE)       1.72
Theta hat (MLE)       0.75 Theta star (bias corrected MLE)       0.84

Lilliefors Test Statistic       0.15 Lilliefors GOF Test
5% Lilliefors Critical Value       0.24ected Data appear Lognormal at 5% Significance L

Lognormal GOF Test on Detected Observations Only
Shapiro Wilk Test Statistic       0.90 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.86ected Data appear Lognormal at 5% Significance L

mma Approximate UCL (use when n>=50)       1.9% Gamma Adjusted UCL (use when n<50)       1.93

   95% BCA Bootstrap UCL       1.96    95% Bootstrap t UCL       2.03
   95% H-UCL (Log ROS)       1.97

SD in Original Scale       0.94 SD in Log Scale       0.50
% t UCL (assumes normality of ROS data)       1.94    95% Percentile Bootstrap UCL       1.92

Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects
Mean in Original Scale       1.62 Mean in Log Scale       0.35

DL/2 Statistics
DL/2 Normal DL/2 Log-Transformed
Mean in Original Scale       1.52 Mean in Log Scale       0.20

KM SD (logged)       0.45    95% Critical H Value (KM-Log)       1.92
KM Standard Error of Mean (logged)      0.095

CLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distribute
KM Mean (logged)       0.41    95% H-UCL (KM -Log)       1.99

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
Recommendations are based upon data size, data distribution, and skewness.

mmendations are based upon the results of the simulation studies summarized in Singh, Maichle, and 
ations results will not cover all Real World data sets; for additional insight the user may want to cons

Suggested UCL to Use
95% KM (t) UCL       2.01 95% KM (Percentile Bootstrap) UCL       2.02

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics
Detected Data appear Approximate Normal Distributed at 5% Significance Level

SD in Original Scale       1.04 SD in Log Scale       0.66
   95% t UCL (Assumes normality)       1.87    95% H-Stat UCL       2.04
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Minimum Detect      0.018 Minimum Non-Detect      0.036
Maximum Detect       0.14 Maximum Non-Detect       0.4

Number of Detects       8 Number of Non-Detects      22
Number of Distinct Detects       8 Number of Distinct Non-Detects      18

Phenanthrene

General Statistics
Total Number of Observations      30 Number of Distinct Observations      26

Mean of Logged Detects     -3.06 SD of Logged Detects       0.82

Median Detects      0.043 CV Detects       0.79
Skewness Detects       0.85 Kurtosis Detects     -1.039

Variance Detects     0.002 Percent Non-Detects      73.33
Mean Detects      0.062 SD Detects      0.050

Detected Data appear Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs
Mean      0.035 Standard Error of Mean     0.007

Lilliefors Test Statistic       0.23 Lilliefors GOF Test
5% Lilliefors Critical Value       0.31etected Data appear Normal at 5% Significance Le

Normal GOF Test on Detects Only
Shapiro Wilk Test Statistic       0.82 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.81etected Data appear Normal at 5% Significance Le

97.5% KM Chebyshev UCL      0.079 99% KM Chebyshev UCL       0.10

   95% KM (z) UCL      0.047    95% KM Bootstrap t UCL      0.054
90% KM Chebyshev UCL      0.056 95% KM Chebyshev UCL      0.066

SD      0.032    95% KM (BCA) UCL      0.048
95% KM (t) UCL      0.047 95% KM (Percentile Bootstrap) UCL      0.047

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only
k hat (MLE)       1.85 k star (bias corrected MLE)       1.24

K-S Test Statistic       0.21 Kolmogrov-Smirnoff GOF
5% K-S Critical Value       0.29d data appear Gamma Distributed at 5% Significan

Gamma GOF Tests on Detected Observations Only
A-D Test Statistic       0.46 Anderson-Darling GOF Test

5% A-D Critical Value       0.72d data appear Gamma Distributed at 5% Significan

Gamma Kaplan-Meier (KM) Statistics
k hat (KM)       1.24 nu hat (KM)      74.64

MLE Mean (bias corrected)      0.062 MLE Sd (bias corrected)      0.056

Theta hat (MLE)      0.033 Theta star (bias corrected MLE)      0.050
nu hat (MLE)      29.63 nu star (bias corrected)      19.85

ma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM e
Minimum      0.01 Mean      0.033

Gamma ROS Statistics using Imputed  Non-Detects
GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1
For such situations, GROS method tends to yield inflated values of UCLs and BTVs

Approximate Chi Square Value (74.64, α)      55.74 Adjusted Chi Square Value (74.64, β)      54.8
 Approximate KM-UCL (use when n>=50)      0.047mma Adjusted KM-UCL (use when n<50)      0.048

nu hat (MLE)    132.3 nu star (bias corrected)    120.4
MLE Mean (bias corrected)      0.033 MLE Sd (bias corrected)      0.023

k hat (MLE)       2.20 k star (bias corrected MLE)       2.00
Theta hat (MLE)      0.015 Theta star (bias corrected MLE)      0.016

Maximum       0.14 Median      0.021
SD      0.031 CV       0.94

Lognormal GOF Test on Detected Observations Only
Shapiro Wilk Test Statistic       0.89 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.81ected Data appear Lognormal at 5% Significance L

mma Approximate UCL (use when n>=50)      0.042% Gamma Adjusted UCL (use when n<50)      0.042

Adjusted Level of Significance (β)      0.041
pproximate Chi Square Value (120.43, α)      96.09 Adjusted Chi Square Value (120.43, β)      94.84

SD in Original Scale      0.030 SD in Log Scale       0.52
% t UCL (assumes normality of ROS data)      0.045    95% Percentile Bootstrap UCL      0.044

Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects
Mean in Original Scale      0.035 Mean in Log Scale     -3.513

Lilliefors Test Statistic       0.18 Lilliefors GOF Test
5% Lilliefors Critical Value       0.31ected Data appear Lognormal at 5% Significance L

KM SD (logged)       0.56    95% Critical H Value (KM-Log)       2.00
KM Standard Error of Mean (logged)       0.14

CLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distribute
KM Mean (logged)     -3.55    95% H-UCL (KM -Log)      0.041

   95% BCA Bootstrap UCL      0.048    95% Bootstrap t UCL      0.054
   95% H-UCL (Log ROS)      0.041

DL/2 Statistics



1827
1828
1829
1830
1831
1832
1833
1834
1835
1836
1837
1838
1839
1840
1841
1842
1843
1844
1845
1846
1847
1848
1849
1850
1851
1852
1853
1854
1855
1856
1857
1858
1859
1860
1861
1862
1863
1864
1865
1866
1867
1868
1869
1870
1871
1872
1873
1874
1875
1876
1877
1878
1879
1880
1881
1882
1883
1884
1885
1886
1887
1888
1889
1890
1891
1892
1893
1894
1895
1896
1897
1898
1899
1900
1901
1902
1903
1904
1905
1906
1907
1908
1909

A B C D E F G H I J K L

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics
Detected Data appear Normal Distributed at 5% Significance Level

SD in Original Scale      0.065 SD in Log Scale       0.89
   95% t UCL (Assumes normality)      0.075    95% H-Stat UCL      0.075

DL/2 Normal DL/2 Log-Transformed
Mean in Original Scale      0.055 Mean in Log Scale     -3.382

Pyrene

General Statistics
Total Number of Observations      30 Number of Distinct Observations      26

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
Recommendations are based upon data size, data distribution, and skewness.

mmendations are based upon the results of the simulation studies summarized in Singh, Maichle, and 
ations results will not cover all Real World data sets; for additional insight the user may want to cons

Suggested UCL to Use
95% KM (t) UCL      0.047 95% KM (Percentile Bootstrap) UCL      0.047

Variance Detects     0.003 Percent Non-Detects      73.33
Mean Detects      0.090 SD Detects      0.057

Minimum Detect      0.033 Minimum Non-Detect      0.036
Maximum Detect       0.18 Maximum Non-Detect       0.4

Number of Detects       8 Number of Non-Detects      22
Number of Distinct Detects       8 Number of Distinct Non-Detects      18

Normal GOF Test on Detects Only
Shapiro Wilk Test Statistic       0.85 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.81etected Data appear Normal at 5% Significance Le

Mean of Logged Detects     -2.56 SD of Logged Detects       0.60

Median Detects      0.067 CV Detects       0.62
Skewness Detects       1.05 Kurtosis Detects     -0.364

SD      0.039    95% KM (BCA) UCL      0.068
95% KM (t) UCL      0.065 95% KM (Percentile Bootstrap) UCL      0.066

Detected Data appear Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs
Mean      0.051 Standard Error of Mean     0.008

Lilliefors Test Statistic       0.27 Lilliefors GOF Test
5% Lilliefors Critical Value       0.31etected Data appear Normal at 5% Significance Le

Gamma GOF Tests on Detected Observations Only
A-D Test Statistic       0.37 Anderson-Darling GOF Test

5% A-D Critical Value       0.72d data appear Gamma Distributed at 5% Significan

97.5% KM Chebyshev UCL       0.10 99% KM Chebyshev UCL       0.13

   95% KM (z) UCL      0.065    95% KM Bootstrap t UCL      0.081
90% KM Chebyshev UCL      0.076 95% KM Chebyshev UCL      0.087

Theta hat (MLE)      0.028 Theta star (bias corrected MLE)      0.043
nu hat (MLE)      51.91 nu star (bias corrected)      33.77

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only
k hat (MLE)       3.24 k star (bias corrected MLE)       2.11

K-S Test Statistic       0.23 Kolmogrov-Smirnoff GOF
5% K-S Critical Value       0.29d data appear Gamma Distributed at 5% Significan

pproximate Chi Square Value (100.21, α)      78.11 Adjusted Chi Square Value (100.21, β)      76.99
 Approximate KM-UCL (use when n>=50)      0.065mma Adjusted KM-UCL (use when n<50)      0.066

Gamma Kaplan-Meier (KM) Statistics
k hat (KM)       1.67 nu hat (KM)    100.2

MLE Mean (bias corrected)      0.090 MLE Sd (bias corrected)      0.062

Maximum       0.18 Median      0.01
SD      0.045 CV       1.35

ma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM e
Minimum      0.01 Mean      0.033

Gamma ROS Statistics using Imputed  Non-Detects
GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1
For such situations, GROS method tends to yield inflated values of UCLs and BTVs

Adjusted Level of Significance (β)      0.041
Approximate Chi Square Value (56.34, α)      40.08 Adjusted Chi Square Value (56.34, β)      39.29

nu hat (MLE)      61.11 nu star (bias corrected)      56.34
MLE Mean (bias corrected)      0.033 MLE Sd (bias corrected)      0.035

k hat (MLE)       1.01 k star (bias corrected MLE)       0.93
Theta hat (MLE)      0.033 Theta star (bias corrected MLE)      0.036

Lognormal GOF Test on Detected Observations Only
Shapiro Wilk Test Statistic       0.94 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.81ected Data appear Lognormal at 5% Significance L

mma Approximate UCL (use when n>=50)      0.047% Gamma Adjusted UCL (use when n<50)      0.048
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Lilliefors Test Statistic       0.19 Lilliefors GOF Test

5% Lilliefors Critical Value       0.31ected Data appear Lognormal at 5% Significance L

   95% BCA Bootstrap UCL      0.061    95% Bootstrap t UCL      0.070
   95% H-UCL (Log ROS)      0.052

SD in Original Scale      0.040 SD in Log Scale       0.60
% t UCL (assumes normality of ROS data)      0.056    95% Percentile Bootstrap UCL      0.057

Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects
Mean in Original Scale      0.044 Mean in Log Scale     -3.352

DL/2 Statistics
DL/2 Normal DL/2 Log-Transformed
Mean in Original Scale      0.062 Mean in Log Scale     -3.249

KM SD (logged)       0.49    95% Critical H Value (KM-Log)       1.94
KM Standard Error of Mean (logged)       0.10

CLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distribute
KM Mean (logged)     -3.135    95% H-UCL (KM -Log)      0.058

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
Recommendations are based upon data size, data distribution, and skewness.

mmendations are based upon the results of the simulation studies summarized in Singh, Maichle, and 
ations results will not cover all Real World data sets; for additional insight the user may want to cons

Suggested UCL to Use
95% KM (t) UCL      0.065 95% KM (Percentile Bootstrap) UCL      0.066

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics
Detected Data appear Normal Distributed at 5% Significance Level

SD in Original Scale      0.068 SD in Log Scale       0.93
   95% t UCL (Assumes normality)      0.083    95% H-Stat UCL      0.090

Minimum Detect       0.55 Minimum Non-Detect       0.48
Maximum Detect      49.8 Maximum Non-Detect       2.3

Number of Detects      13 Number of Non-Detects      17
Number of Distinct Detects      13 Number of Distinct Non-Detects      16

Silver

General Statistics
Total Number of Observations      30 Number of Distinct Observations      29

Mean of Logged Detects       1.08 SD of Logged Detects       1.36

Median Detects       1.93 CV Detects       1.84
Skewness Detects       2.21 Kurtosis Detects       3.65

Variance Detects    263.7 Percent Non-Detects      56.67
Mean Detects       8.80 SD Detects      16.24

Detected Data Not Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs
Mean       4.10 Standard Error of Mean       2.10

Lilliefors Test Statistic       0.43 Lilliefors GOF Test
5% Lilliefors Critical Value       0.24Detected Data Not Normal at 5% Significance Leve

Normal GOF Test on Detects Only
Shapiro Wilk Test Statistic       0.53 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.86Detected Data Not Normal at 5% Significance Leve

97.5% KM Chebyshev UCL      17.23 99% KM Chebyshev UCL      25.02

   95% KM (z) UCL       7.56    95% KM Bootstrap t UCL      33.93
90% KM Chebyshev UCL      10.41 95% KM Chebyshev UCL      13.27

SD      11.06 95% KM (BCA) UCL       8.23
   95% KM (t) UCL       7.67    95% KM (Percentile Bootstrap) UCL       7.85

Detected Data Not Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only
k hat (MLE)       0.57 k star (bias corrected MLE)       0.49

K-S Test Statistic       0.31 Kolmogrov-Smirnoff GOF
5% K-S Critical Value       0.24ed Data Not Gamma Distributed at 5% Significanc

Gamma GOF Tests on Detected Observations Only
A-D Test Statistic       1.61 Anderson-Darling GOF Test

5% A-D Critical Value       0.78ed Data Not Gamma Distributed at 5% Significanc

Gamma Kaplan-Meier (KM) Statistics
k hat (KM)       0.13 nu hat (KM)       8.25

MLE Mean (bias corrected)       8.80 MLE Sd (bias corrected)      12.56

Theta hat (MLE)      15.39 Theta star (bias corrected MLE)      17.92
nu hat (MLE)      14.88 nu star (bias corrected)      12.78

Gamma ROS Statistics using Imputed  Non-Detects
GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

Approximate Chi Square Value (8.26, α)       2.88 Adjusted Chi Square Value (8.26, β)       2.70
 Approximate KM-UCL (use when n>=50)      11.75mma Adjusted KM-UCL (use when n<50)      12.53
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ma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM e
Minimum      0.01 Mean       3.82

GROS may not be used when kstar of detected data is small such as < 0.1
For such situations, GROS method tends to yield inflated values of UCLs and BTVs

nu hat (MLE)      12.6 nu star (bias corrected)      12.67
MLE Mean (bias corrected)       3.82 MLE Sd (bias corrected)       8.31

k hat (MLE)       0.21 k star (bias corrected MLE)       0.21
Theta hat (MLE)      18.2 Theta star (bias corrected MLE)      18.1

Maximum      49.8 Median      0.01
SD      11.35 CV       2.96

Lognormal GOF Test on Detected Observations Only
Shapiro Wilk Test Statistic       0.86 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.86etected Data Not Lognormal at 5% Significance Le

mma Approximate UCL (use when n>=50)       8.53% Gamma Adjusted UCL (use when n<50)       8.96

Adjusted Level of Significance (β)      0.041
Approximate Chi Square Value (12.67, α)       5.67 Adjusted Chi Square Value (12.67, β)       5.40

SD in Original Scale      11.33 SD in Log Scale       1.98
% t UCL (assumes normality of ROS data)       7.38    95% Percentile Bootstrap UCL       7.37

Detected Data appear Approximate Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects
Mean in Original Scale       3.87 Mean in Log Scale     -0.894

Lilliefors Test Statistic       0.19 Lilliefors GOF Test
5% Lilliefors Critical Value       0.24ected Data appear Lognormal at 5% Significance L

KM SD (logged)       1.23    95% Critical H Value (KM-Log)       2.78
KM Standard Error of Mean (logged)       0.23

CLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distribute
KM Mean (logged)      0.079    95% H-UCL (KM -Log)       4.41

   95% BCA Bootstrap UCL       8.79    95% Bootstrap t UCL      31.56
   95% H-UCL (Log ROS)      12.42

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics
Detected Data appear Approximate Lognormal Distributed at 5% Significance Level

SD in Original Scale      11.29 SD in Log Scale       1.46
   95% t UCL (Assumes normality)       7.50    95% H-Stat UCL       5.58

DL/2 Statistics
DL/2 Normal DL/2 Log-Transformed
Mean in Original Scale       4.00 Mean in Log Scale     -0.20

Tetrachloroethene

General Statistics
Total Number of Observations      30 Number of Distinct Observations      24

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
Recommendations are based upon data size, data distribution, and skewness.

mmendations are based upon the results of the simulation studies summarized in Singh, Maichle, and 
ations results will not cover all Real World data sets; for additional insight the user may want to cons

Suggested UCL to Use
95% KM (BCA) UCL       8.23

Variance Detects 1.3107E Percent Non-Detects      70%
Mean Detects     0.003 SD Detects     0.003

Minimum Detect 5.2000E Minimum Non-Detect     0.001
Maximum Detect      0.010 Maximum Non-Detect     0.006

Number of Detects       9 Number of Non-Detects      21
Number of Distinct Detects       9 Number of Distinct Non-Detects      15

Normal GOF Test on Detects Only
Shapiro Wilk Test Statistic       0.88 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.82etected Data appear Normal at 5% Significance Le

Mean of Logged Detects     -6.07 SD of Logged Detects       1.18

Median Detects     0.002 CV Detects       0.93
Skewness Detects       0.90 Kurtosis Detects      0.027

SD     0.002    95% KM (BCA) UCL     0.002
95% KM (t) UCL     0.002 95% KM (Percentile Bootstrap) UCL     0.002

Detected Data appear Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs
Mean     0.001 Standard Error of Mean 4.7950E

Lilliefors Test Statistic       0.18 Lilliefors GOF Test
5% Lilliefors Critical Value       0.29etected Data appear Normal at 5% Significance Le

Gamma GOF Tests on Detected Observations Only
A-D Test Statistic       0.36 Anderson-Darling GOF Test

5% A-D Critical Value       0.74d data appear Gamma Distributed at 5% Significan

97.5% KM Chebyshev UCL     0.004 99% KM Chebyshev UCL     0.006

   95% KM (z) UCL     0.002    95% KM Bootstrap t UCL     0.002
90% KM Chebyshev UCL     0.003 95% KM Chebyshev UCL     0.003
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Theta hat (MLE)     0.003 Theta star (bias corrected MLE)     0.004
nu hat (MLE)      19.73 nu star (bias corrected)      14.48

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only
k hat (MLE)       1.09 k star (bias corrected MLE)       0.80

K-S Test Statistic       0.19 Kolmogrov-Smirnoff GOF
5% K-S Critical Value       0.28d data appear Gamma Distributed at 5% Significan

Approximate Chi Square Value (26.82, α)      16.01 Adjusted Chi Square Value (26.82, β)      15.53
 Approximate KM-UCL (use when n>=50)     0.002mma Adjusted KM-UCL (use when n<50)     0.002

Gamma Kaplan-Meier (KM) Statistics
k hat (KM)       0.44 nu hat (KM)      26.82

MLE Mean (bias corrected)     0.003 MLE Sd (bias corrected)     0.004

Maximum      0.010 Median      0.01
SD     0.003 CV       0.41

ma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM e
Minimum 5.2000E Mean     0.008

Gamma ROS Statistics using Imputed  Non-Detects
GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1
For such situations, GROS method tends to yield inflated values of UCLs and BTVs

Adjusted Level of Significance (β)      0.041
pproximate Chi Square Value (123.39, α)      98.73 Adjusted Chi Square Value (123.39, β)      97.46

nu hat (MLE)    135.6 nu star (bias corrected)    123.4
MLE Mean (bias corrected)     0.008 MLE Sd (bias corrected)     0.005

k hat (MLE)       2.26 k star (bias corrected MLE)       2.05
Theta hat (MLE)     0.003 Theta star (bias corrected MLE)     0.003

Lilliefors Test Statistic       0.18 Lilliefors GOF Test
5% Lilliefors Critical Value       0.29ected Data appear Lognormal at 5% Significance L

Lognormal GOF Test on Detected Observations Only
Shapiro Wilk Test Statistic       0.89 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.82ected Data appear Lognormal at 5% Significance L

mma Approximate UCL (use when n>=50)      0.010% Gamma Adjusted UCL (use when n<50)      0.010

   95% BCA Bootstrap UCL     0.002    95% Bootstrap t UCL     0.003
   95% H-UCL (Log ROS)     0.002

SD in Original Scale     0.002 SD in Log Scale       0.90
% t UCL (assumes normality of ROS data)     0.002    95% Percentile Bootstrap UCL     0.002

Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects
Mean in Original Scale     0.001 Mean in Log Scale     -6.958

DL/2 Statistics
DL/2 Normal DL/2 Log-Transformed
Mean in Original Scale     0.001 Mean in Log Scale     -6.802

KM SD (logged)       0.90    95% Critical H Value (KM-Log)       2.36
KM Standard Error of Mean (logged)       0.18

CLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distribute
KM Mean (logged)     -7.017    95% H-UCL (KM -Log)     0.002

Suggested UCL to Use
95% KM (t) UCL     0.002 95% KM (Percentile Bootstrap) UCL     0.002

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics
Detected Data appear Normal Distributed at 5% Significance Level

SD in Original Scale     0.002 SD in Log Scale       0.95
   95% t UCL (Assumes normality)     0.002    95% H-Stat UCL     0.002

Total Number of Observations      29 Number of Distinct Observations      28
Number of Missing Observations       0

Vanadium

General Statistics

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
Recommendations are based upon data size, data distribution, and skewness.

mmendations are based upon the results of the simulation studies summarized in Singh, Maichle, and 
ations results will not cover all Real World data sets; for additional insight the user may want to cons

Normal GOF Test
Shapiro Wilk Test Statistic       0.98 Shapiro Wilk GOF Test

SD       7.92 Std. Error of Mean       1.47
Coefficient of Variation       0.36 Skewness     -0.23

Minimum       3.1 Mean      21.92
Maximum      40.1 Median      22.4

5% Shapiro Wilk Critical Value       0.92 Data appear Normal at 5% Significance Level
Lilliefors Test Statistic       0.11 Lilliefors GOF Test
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Assuming Normal Distribution
   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL      24.43    95% Adjusted-CLT UCL (Chen-1995)      24.28

5% Lilliefors Critical Value       0.16 Data appear Normal at 5% Significance Level
Data appear Normal at 5% Significance Level

K-S Test Statistic       0.17 Kolmogrov-Smirnoff Gamma GOF Test
5% K-S Critical Value       0.16ata Not Gamma Distributed at 5% Significance Lev

Gamma GOF Test
A-D Test Statistic       0.93 Anderson-Darling Gamma GOF Test

5% A-D Critical Value       0.74ata Not Gamma Distributed at 5% Significance Lev

   95% Modified-t UCL (Johnson-1978)      24.42

MLE Mean (bias corrected)      21.92 MLE Sd (bias corrected)       9.79
Approximate Chi Square Value (0.05)    251.9

Theta hat (MLE)       3.94 Theta star (bias corrected MLE)       4.37
nu hat (MLE)    322.4 nu star (bias corrected)    290.4

Data Not Gamma Distributed at 5% Significance Level

Gamma Statistics
k hat (MLE)       5.55 k star (bias corrected MLE)       5.00

5% Shapiro Wilk Critical Value       0.92 Data Not Lognormal at 5% Significance Level
Lilliefors Test Statistic       0.20 Lilliefors Lognormal GOF Test

Lognormal GOF Test
Shapiro Wilk Test Statistic       0.82 Shapiro Wilk Lognormal GOF Test

Assuming Gamma Distribution
oximate Gamma UCL (use when n>=50))      25.27% Adjusted Gamma UCL (use when n<50)      25.49

Adjusted Level of Significance      0.040 Adjusted Chi Square Value    249.8

Assuming Lognormal Distribution
   95% H-UCL      27.3    90% Chebyshev (MVUE) UCL      29.17

Maximum of Logged Data       3.69 SD of logged Data       0.50

Lognormal Statistics
Minimum of Logged Data       1.13 Mean of logged Data       2.99

5% Lilliefors Critical Value       0.16 Data Not Lognormal at 5% Significance Level
Data Not Lognormal at 5% Significance Level

   95% CLT UCL      24.34    95% Jackknife UCL      24.43
   95% Standard Bootstrap UCL      24.26    95% Bootstrap-t UCL      24.32

Nonparametric Distribution Free UCL Statistics
Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

   95% Chebyshev (MVUE) UCL      32.16  97.5% Chebyshev (MVUE) UCL      36.32
   99% Chebyshev (MVUE) UCL      44.47

Suggested UCL to Use
95% Student's-t UCL      24.43

   90% Chebyshev(Mean, Sd) UCL      26.34    95% Chebyshev(Mean, Sd) UCL      28.34
 97.5% Chebyshev(Mean, Sd) UCL      31.11    99% Chebyshev(Mean, Sd) UCL      36.57

   95% Hall's Bootstrap UCL      24.42    95% Percentile Bootstrap UCL      24.19
   95% BCA Bootstrap UCL      24.14

Zinc

General Statistics
Total Number of Observations      30 Number of Distinct Observations      28

 highly negatively-skewed data, confidence limits (e.g., Chen, Johnson, Lognormal, and Gamma) ma
reliable.  Chen's and Johnson's methods provide adjustments for positvely skewed data sets.

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
mmendations are based upon the results of the simulation studies summarized in Singh, Singh, and 

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.
For additional insight the user may want to consult a statistician.

Coefficient of Variation       0.22 Skewness       1.35

Maximum      51 Median      28.25
SD       6.51 Std. Error of Mean       1.18

Number of Missing Observations       0
Minimum      19.7 Mean      29.37

Data appear Approximate Normal at 5% Significance Level

Assuming Normal Distribution

Lilliefors Test Statistic       0.14 Lilliefors GOF Test
5% Lilliefors Critical Value       0.16 Data appear Normal at 5% Significance Level

Normal GOF Test
Shapiro Wilk Test Statistic       0.90 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.92 Data Not Normal at 5% Significance Level
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   95% Normal UCL    95% UCLs (Adjusted for Skewness)

5% A-D Critical Value       0.74d data appear Gamma Distributed at 5% Significan
K-S Test Statistic       0.12 Kolmogrov-Smirnoff Gamma GOF Test

Gamma GOF Test
A-D Test Statistic       0.43 Anderson-Darling Gamma GOF Test

   95% Student's-t UCL      31.39    95% Adjusted-CLT UCL (Chen-1995)      31.64
   95% Modified-t UCL (Johnson-1978)      31.44

Theta hat (MLE)       1.24 Theta star (bias corrected MLE)       1.38
nu hat (MLE)   1416 nu star (bias corrected)   1275

Gamma Statistics
k hat (MLE)      23.59 k star (bias corrected MLE)      21.26

5% K-S Critical Value       0.16d data appear Gamma Distributed at 5% Significan
Detected data appear Gamma Distributed at 5% Significance Level

Assuming Gamma Distribution
oximate Gamma UCL (use when n>=50))      31.39% Adjusted Gamma UCL (use when n<50)      31.51

Adjusted Level of Significance      0.041 Adjusted Chi Square Value   1189

MLE Mean (bias corrected)      29.37 MLE Sd (bias corrected)       6.37
Approximate Chi Square Value (0.05)   1193

Lognormal Statistics
Minimum of Logged Data       2.98 Mean of logged Data       3.35

5% Lilliefors Critical Value       0.16Data appear Lognormal at 5% Significance Level
Data appear Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.92Data appear Lognormal at 5% Significance Level
Lilliefors Test Statistic       0.11 Lilliefors Lognormal GOF Test

Lognormal GOF Test
Shapiro Wilk Test Statistic       0.96 Shapiro Wilk Lognormal GOF Test

   95% Chebyshev (MVUE) UCL      34.18  97.5% Chebyshev (MVUE) UCL      36.28
   99% Chebyshev (MVUE) UCL      40.39

Assuming Lognormal Distribution
   95% H-UCL      31.4    90% Chebyshev (MVUE) UCL      32.67

Maximum of Logged Data       3.93 SD of logged Data       0.20

   95% Hall's Bootstrap UCL      32    95% Percentile Bootstrap UCL      31.46
   95% BCA Bootstrap UCL      31.53

   95% CLT UCL      31.33    95% Jackknife UCL      31.39
   95% Standard Bootstrap UCL      31.27    95% Bootstrap-t UCL      31.75

Nonparametric Distribution Free UCL Statistics
Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
mmendations are based upon the results of the simulation studies summarized in Singh, Singh, and 

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.
For additional insight the user may want to consult a statistician.

Suggested UCL to Use
95% Student's-t UCL      31.39

   90% Chebyshev(Mean, Sd) UCL      32.94    95% Chebyshev(Mean, Sd) UCL      34.55
 97.5% Chebyshev(Mean, Sd) UCL      36.79    99% Chebyshev(Mean, Sd) UCL      41.2
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Suggested UCL to Use
95% Student's-t UCL   6525

   95% BCA Bootstrap UCL   6538
   90% Chebyshev(Mean, Sd) UCL   7019    95% Chebyshev(Mean, Sd) UCL   7528

 97.5% Chebyshev(Mean, Sd) UCL   8233    99% Chebyshev(Mean, Sd) UCL   9620

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
mmendations are based upon the results of the simulation studies summarized in Singh, Singh, and 

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

Nonparametric Distribution Free UCLs

   95% Chebyshev (MVUE) UCL   8077  97.5% Chebyshev (MVUE) UCL   8979
   99% Chebyshev (MVUE) UCL

   95% CLT UCL   6512    95% Jackknife UCL   6525
   95% Standard Bootstrap UCL   6515    95% Bootstrap-t UCL   6518

   95% Hall's Bootstrap UCL   6532    95% Percentile Bootstrap UCL   6497

Lognormal Statistics
Minimum of Logged Data       7.17 Mean of logged Data       8.57

 10750

Assuming Lognormal Distribution
   95% H-UCL   6963    90% Chebyshev (MVUE) UCL   7427

Nonparametric Distribution Free UCL Statistics
Data appear to follow a Discernible Distribution at 5% Significance Level

Lilliefors Lognormal GOF Test

Lognormal GOF Test
Shapiro Wilk Test Statistic       0.92 Shapiro Wilk Lognormal GOF Test

5% Lilliefors Critical Value       0.13 Data Not Lognormal at 5% Significance Level
Data Not Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.94 Data Not Lognormal at 5% Significance Level
Lilliefors Test Statistic       0.15

Maximum of Logged Data       9.39 SD of logged Data       0.50

nu hat (MLE)    422.5 nu star (bias corrected)    395.7
MLE Mean (bias corrected)   5897 MLE Sd (bias corrected)   2812

Approximate Chi Square Value (0.05)    350.6

Assuming Gamma Distribution
oximate Gamma UCL (use when n>=50))   6655% Adjusted Gamma UCL (use when n<50)   6682

Adjusted Level of Significance      0.044 Adjusted Chi Square Value    349.2

5% A-D Critical Value       0.75ata Not Gamma Distributed at 5% Significance Lev
K-S Test Statistic       0.12 Kolmogrov-Smirnoff Gamma GOF Test

Gamma Statistics
k hat (MLE)       4.69 k star (bias corrected MLE)       4.39

5% K-S Critical Value       0.13d data appear Gamma Distributed at 5% Significan
Detected data follow Appr. Gamma Distribution at 5% Significance Level

Theta hat (MLE)   1256 Theta star (bias corrected MLE)   1341

Lilliefors Test Statistic      0.092 Lilliefors GOF Test
5% Lilliefors Critical Value       0.13 Data appear Normal at 5% Significance Level

   95% Modified-t UCL (Johnson-1978)   6526

Data appear Normal at 5% Significance Level

Assuming Normal Distribution
   95% Normal UCL    95% UCLs (Adjusted for Skewness)

Gamma GOF Test
A-D Test Statistic       0.84 Anderson-Darling Gamma GOF Test

   95% Student's-t UCL   6525    95% Adjusted-CLT UCL (Chen-1995)   6516

Coefficient of Variation       0.42 Skewness      0.067

Maximum  12000 Median   6010
SD

Normal GOF Test
Shapiro Wilk Test Statistic       0.96 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.94 Data appear Normal at 5% Significance Level

  5897

General Statistics
Total Number of Observations      45 Number of Distinct Observations      45

  2510 Std. Error of Mean    374.2

Number of Missing Observations       0
Minimum   1310 Mean

95%

UCL Statistics for Data Sets with Non-Detects

User Selected Options
e/Time of Computation   2/13/2015 10:48:36 PM

 f Bootstrap Operations   2000

Aluminum

From File   ProUCLinput_16-029(x)_0-5.xls
Full Precision   OFF

Confidence Coefficient   
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KM SD (logged)       0.78    95% Critical H Value (KM-Log)       2.14
KM Standard Error of Mean (logged)       0.21

% t UCL (assumes normality of ROS data)       0.17    95% Percentile Bootstrap UCL       0.17
   95% BCA Bootstrap UCL       0.17    95% Bootstrap t UCL       0.18

   95% H-UCL (Log ROS)       0.18

CLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distribute
KM Mean (logged)     -2.354    95% H-UCL (KM -Log)       0.16

Lilliefors Test Statistic       0.22 Lilliefors GOF Test
5% Lilliefors Critical Value       0.33ected Data appear Lognormal at 5% Significance L

Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects
Mean in Original Scale       0.13 Mean in Log Scale     -2.317

SD in Original Scale       0.13 SD in Log Scale       0.81

mma Approximate UCL (use when n>=50)       0.16% Gamma Adjusted UCL (use when n<50)       0.16

Adjusted Level of Significance (β)      0.044
Approximate Chi Square Value (53.26, α)

Lognormal GOF Test on Detected Observations Only
Shapiro Wilk Test Statistic       0.90 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.80ected Data appear Lognormal at 5% Significance L

SD       0.15 CV       1.32

      0.14

k hat (MLE)       0.61 k star (bias corrected MLE)       0.59
Theta hat (MLE)       0.18 Theta star (bias corrected MLE)       0.19

     37.49 Adjusted Chi Square Value (53.26, β)      37.05

nu hat (MLE)      55.63 nu star (bias corrected)      53.26
MLE Mean (bias corrected)       0.11 MLE Sd (bias corrected)

 Approximate KM-UCL (use when n>=50)       0.17mma Adjusted KM-UCL (use when n<50)       0.17

ma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM e
Minimum      0.01 Mean       0.11

Gamma ROS Statistics using Imputed  Non-Detects
GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1
For such situations, GROS method tends to yield inflated values of UCLs and BTVs

Maximum       0.57 Median      0.027

nu hat (MLE)      50.41 nu star (bias corrected)      30.14

Gamma Kaplan-Meier (KM) Statistics
k hat (KM)       1.02 nu hat (KM)      92.37

MLE Mean (bias corrected)       0.35 MLE Sd (bias corrected)       0.24

Approximate Chi Square Value (92.37, α)      71.21 Adjusted Chi Square Value (92.37, β)      70.59

K-S Test Statistic       0.24 Kolmogrov-Smirnoff GOF
5% K-S Critical Value       0.31d data appear Gamma Distributed at 5% Significan

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only
k hat (MLE)       3.6 k star (bias corrected MLE)       2.15

Theta hat (MLE)      0.097 Theta star (bias corrected MLE)       0.16

97.5% KM Chebyshev UCL       0.31 99% KM Chebyshev UCL       0.42

   95% KM (z) UCL       0.18    95% KM Bootstrap t UCL       0.17
90% KM Chebyshev UCL

Gamma GOF Tests on Detected Observations Only
A-D Test Statistic       0.39 Anderson-Darling GOF Test

5% A-D Critical Value       0.71d data appear Gamma Distributed at 5% Significan

Lilliefors Test Statistic       0.21 Lilliefors GOF Test
5% Lilliefors Critical Value       0.33etected Data appear Normal at 5% Significance Le

      0.18

Detected Data appear Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs
Mean       0.13 Standard Error of Mean      0.029

      0.22 95% KM Chebyshev UCL       0.26

SD       0.13    95% KM (BCA) UCL       0.19
95% KM (t) UCL       0.18 95% KM (Percentile Bootstrap) UCL

Mean of Logged Detects     -1.189 SD of Logged Detects       0.61

Median Detects       0.3 CV Detects       0.53
Skewness Detects

Normal GOF Test on Detects Only
Shapiro Wilk Test Statistic       0.88 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.80etected Data appear Normal at 5% Significance Le

Number of Distinct Detects       7 Number of Distinct Non-Detects       7

      0.18

Minimum Detect       0.11 Minimum Non-Detect      0.052
Maximum Detect       0.57 Maximum Non-Detect       0.5

      0.12 Kurtosis Detects     -2.19

Variance Detects      0.035 Percent Non-Detects      84.44
Mean Detects       0.35 SD Detects

For additional insight the user may want to consult a statistician.

Amino-2,6-dinitrotoluene[4-]

General Statistics
Total Number of Observations      45 Number of Distinct Observations      14

Number of Detects       7 Number of Non-Detects      38
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Lognormal GOF Test on Detected Observations Only

     27.5 Adjusted Chi Square Value (41.22, β)      27.13

nu hat (MLE)      42.73 nu star (bias corrected)      41.22
MLE Mean (bias corrected)       0.14 MLE Sd (bias corrected)

mma Approximate UCL (use when n>=50)       0.21% Gamma Adjusted UCL (use when n<50)       0.21

Adjusted Level of Significance (β)      0.044
Approximate Chi Square Value (41.22, α)

Maximum       1.15 Median      0.01
SD       0.24 CV       1.68

      0.21

k hat (MLE)       0.47 k star (bias corrected MLE)       0.45
Theta hat (MLE)       0.30 Theta star (bias corrected MLE)       0.31

Approximate Chi Square Value (55.17, α)      39.11 Adjusted Chi Square Value (55.17, β)      38.66
 Approximate KM-UCL (use when n>=50)       0.24mma Adjusted KM-UCL (use when n<50)       0.24

ma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM e
Minimum      0.01 Mean       0.14

Gamma ROS Statistics using Imputed  Non-Detects
GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1
For such situations, GROS method tends to yield inflated values of UCLs and BTVs

Theta hat (MLE)       0.24 Theta star (bias corrected MLE)       0.36
nu hat (MLE)      30.26 nu star (bias corrected)      20.24

Gamma Kaplan-Meier (KM) Statistics
k hat (KM)       0.61 nu hat (KM)      55.17

MLE Mean (bias corrected)       0.46 MLE Sd (bias corrected)       0.41

Gamma GOF Tests on Detected Observations Only
A-D Test Statistic       0.29 Anderson-Darling GOF Test

5% A-D Critical Value       0.72d data appear Gamma Distributed at 5% Significan
K-S Test Statistic       0.18 Kolmogrov-Smirnoff GOF

5% K-S Critical Value       0.29d data appear Gamma Distributed at 5% Significan
Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only
k hat (MLE)       1.89 k star (bias corrected MLE)       1.26

      0.30 95% KM Chebyshev UCL       0.36

SD       0.22    95% KM (BCA) UCL       0.25
95% KM (t) UCL       0.24 95% KM (Percentile Bootstrap) UCL

97.5% KM Chebyshev UCL       0.44 99% KM Chebyshev UCL       0.59

   95% KM (z) UCL       0.24    95% KM Bootstrap t UCL       0.25
90% KM Chebyshev UCL

Normal GOF Test on Detects Only
Shapiro Wilk Test Statistic       0.85 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.81etected Data appear Normal at 5% Significance Le
Lilliefors Test Statistic       0.28 Lilliefors GOF Test

5% Lilliefors Critical Value       0.31etected Data appear Normal at 5% Significance Le

      0.24

Detected Data appear Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs
Mean       0.17 Standard Error of Mean      0.042

      1.16 Kurtosis Detects       0.40

Variance Detects       0.13 Percent Non-Detects      82.22
Mean Detects       0.46 SD Detects

Mean of Logged Detects     -1.06 SD of Logged Detects       0.83

Median Detects       0.36 CV Detects       0.79
Skewness Detects

Amino-4,6-dinitrotoluene[2-]

General Statistics
Total Number of Observations      45 Number of Distinct Observations      14

Number of Detects       8 Number of Non-Detects      37
Number of Distinct Detects       8 Number of Distinct Non-Detects       6

      0.36

Minimum Detect       0.11 Minimum Non-Detect      0.052
Maximum Detect       1.15 Maximum Non-Detect       0.5

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics
Detected Data appear Normal Distributed at 5% Significance Level

SD in Original Scale       0.11 SD in Log Scale       0.72
   95% t UCL (Assumes normality)

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
Recommendations are based upon data size, data distribution, and skewness.

mmendations are based upon the results of the simulation studies summarized in Singh, Maichle, and 
ations results will not cover all Real World data sets; for additional insight the user may want to cons

Suggested UCL to Use
95% KM (t) UCL       0.18 95% KM (Percentile Bootstrap) UCL       0.18

    -1.718

      0.24    95% H-Stat UCL       0.29

DL/2 Statistics
DL/2 Normal DL/2 Log-Transformed
Mean in Original Scale       0.21 Mean in Log Scale
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5% Lilliefors Critical Value       0.13Data appear Lognormal at 5% Significance Level
Data appear Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.94Data appear Lognormal at 5% Significance Level
Lilliefors Test Statistic       0.11

Approximate Chi Square Value (0.05)    461.9

Assuming Gamma Distribution
oximate Gamma UCL (use when n>=50))       2.68% Adjusted Gamma UCL (use when n<50)       2.69

Adjusted Level of Significance      0.044 Adjusted Chi Square Value    460.2

Lilliefors Lognormal GOF Test

Lognormal GOF Test
Shapiro Wilk Test Statistic       0.94 Shapiro Wilk Lognormal GOF Test

Data Not Gamma Distributed at 5% Significance Level

Gamma Statistics
k hat (MLE)       6.24 k star (bias corrected MLE)       5.83

Theta hat (MLE)       0.38 Theta star (bias corrected MLE)       0.41
nu hat (MLE)    549.6 nu star (bias corrected)    513.4

MLE Mean (bias corrected)       2.41 MLE Sd (bias corrected)       0.99

Assuming Normal Distribution
   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL       2.71

Gamma GOF Test
A-D Test Statistic       1.13 Anderson-Darling Gamma GOF Test

5% A-D Critical Value       0.75ata Not Gamma Distributed at 5% Significance Lev
K-S Test Statistic       0.14 Kolmogrov-Smirnoff Gamma GOF Test

5% K-S Critical Value       0.13ata Not Gamma Distributed at 5% Significance Lev

5% Shapiro Wilk Critical Value       0.94 Data Not Normal at 5% Significance Level
Lilliefors Test Statistic       0.21 Lilliefors GOF Test

   95% Adjusted-CLT UCL (Chen-1995)       2.81

5% Lilliefors Critical Value       0.13 Data Not Normal at 5% Significance Level
Data Not Normal at 5% Significance Level

   95% Modified-t UCL (Johnson-1978)       2.73

      0.50 Skewness       3.49

Minimum       0.91 Mean       2.41
Maximum       8.7 Median

Normal GOF Test
Shapiro Wilk Test Statistic       0.69 Shapiro Wilk GOF Test

SD       1.20 Std. Error of Mean       0.18
Coefficient of Variation

Arsenic

General Statistics

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
Recommendations are based upon data size, data distribution, and skewness.

mmendations are based upon the results of the simulation studies summarized in Singh, Maichle, and 
ations results will not cover all Real World data sets; for additional insight the user may want to cons

      2.34

Total Number of Observations      44 Number of Distinct Observations      39
Number of Missing Observations       0

Mean in Original Scale       0.24 Mean in Log Scale     -1.653
SD in Original Scale       0.19 SD in Log Scale       0.75

   95% t UCL (Assumes normality)       0.29    95% H-Stat UCL       0.32

Suggested UCL to Use
95% KM (t) UCL       0.24 95% KM (Percentile Bootstrap) UCL       0.24

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics
Detected Data appear Normal Distributed at 5% Significance Level

CLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distribute
KM Mean (logged)     -2.248    95% H-UCL (KM -Log)       0.21

KM SD (logged)       0.89    95% Critical H Value (KM-Log)       2.26
KM Standard Error of Mean (logged)       0.21

DL/2 Statistics
DL/2 Normal DL/2 Log-Transformed

SD in Original Scale       0.22 SD in Log Scale       1.11
% t UCL (assumes normality of ROS data)       0.22    95% Percentile Bootstrap UCL       0.22

   95% BCA Bootstrap UCL       0.23    95% Bootstrap t UCL       0.25
   95% H-UCL (Log ROS)       0.25

Shapiro Wilk Test Statistic       0.94 Shapiro Wilk GOF Test
5% Shapiro Wilk Critical Value       0.81ected Data appear Lognormal at 5% Significance L

Lilliefors Test Statistic       0.14 Lilliefors GOF Test
5% Lilliefors Critical Value       0.31ected Data appear Lognormal at 5% Significance L

Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects
Mean in Original Scale       0.16 Mean in Log Scale     -2.42
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Lilliefors Lognormal GOF Test

Lognormal GOF Test
Shapiro Wilk Test Statistic       0.97 Shapiro Wilk Lognormal GOF Test

5% Lilliefors Critical Value       0.13Data appear Lognormal at 5% Significance Level
Data appear Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.94Data appear Lognormal at 5% Significance Level
Lilliefors Test Statistic       0.11

nu hat (MLE)    265.4 nu star (bias corrected)    248.6
MLE Mean (bias corrected)    165.9 MLE Sd (bias corrected)      98.69

Approximate Chi Square Value (0.05)    213.1

Assuming Gamma Distribution
roximate Gamma UCL (use when n>=50)    193.5% Adjusted Gamma UCL (use when n<50)    194.5

Adjusted Level of Significance      0.044 Adjusted Chi Square Value    212

5% A-D Critical Value       0.75d data appear Gamma Distributed at 5% Significan
K-S Test Statistic       0.11 Kolmogrov-Smirnoff Gamma GOF Test

Gamma Statistics
k hat (MLE)       3.01 k star (bias corrected MLE)       2.82

5% K-S Critical Value       0.13d data appear Gamma Distributed at 5% Significan
Detected data appear Gamma Distributed at 5% Significance Level

Theta hat (MLE)      55.01 Theta star (bias corrected MLE)      58.72

Lilliefors Test Statistic       0.17 Lilliefors GOF Test
5% Lilliefors Critical Value       0.13 Data Not Normal at 5% Significance Level

   95% Modified-t UCL (Johnson-1978)    193.5

Data Not Normal at 5% Significance Level

Assuming Normal Distribution
   95% Normal UCL    95% UCLs (Adjusted for Skewness)

Gamma GOF Test
A-D Test Statistic       0.41 Anderson-Darling Gamma GOF Test

   95% Student's-t UCL    192.7    95% Adjusted-CLT UCL (Chen-1995)    197.2

Coefficient of Variation       0.63 Skewness       1.97

Maximum    590 Median    162
SD

Normal GOF Test
Shapiro Wilk Test Statistic       0.84 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.94 Data Not Normal at 5% Significance Level

   165.9

Barium

General Statistics
Total Number of Observations      44 Number of Distinct Observations      43

   105.7 Std. Error of Mean      15.94

Number of Missing Observations       0
Minimum      31.4 Mean

or 95% H-UCL       2.67

Suggested UCL to Use
95% Student's-t UCL       2.71 or 95% Modified-t UCL

ProUCL computes and outputs H-statistic based UCLs for historical reasons only.
 often results in unstable (both high and low) values of UCL95 as shown in examples in the Technica

It is therefore recommended to avoid the use of H-statistic based 95% UCLs.
ametric methods are preferred to compute UCL95 for skewed data sets which do not follow a gamma 

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
mmendations are based upon the results of the simulation studies summarized in Singh, Singh, and 

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.
For additional insight the user may want to consult a statistician.

   95% CLT UCL       2.71    95% Jackknife UCL       2.71
   95% Standard Bootstrap UCL       2.71    95% Bootstrap-t UCL       2.90

   95% Hall's Bootstrap UCL       4.22    95% Percentile Bootstrap UCL       2.74
   95% BCA Bootstrap UCL       2.88

      2.73

   90% Chebyshev(Mean, Sd) UCL       2.95    95% Chebyshev(Mean, Sd) UCL       3.20
 97.5% Chebyshev(Mean, Sd) UCL       3.54    99% Chebyshev(Mean, Sd) UCL       4.22

      3.83

Assuming Lognormal Distribution
   95% H-UCL       2.67    90% Chebyshev (MVUE) UCL       2.82

Nonparametric Distribution Free UCL Statistics
Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

   95% Chebyshev (MVUE) UCL       3.02  97.5% Chebyshev (MVUE) UCL       3.29
   99% Chebyshev (MVUE) UCL

Maximum of Logged Data       2.16 SD of logged Data       0.38

Lognormal Statistics
Minimum of Logged Data    -0.085 Mean of logged Data       0.79
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SD      0.010 CV       0.35

 Approximate KM-UCL (use when n>=50)      0.032mma Adjusted KM-UCL (use when n<50)      0.032

ma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM e
Minimum      0.015 Mean      0.029

Gamma ROS Statistics using Imputed  Non-Detects
GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1
For such situations, GROS method tends to yield inflated values of UCLs and BTVs

Maximum      0.066 Median      0.026

nu hat (MLE)      54.93 nu star (bias corrected)      28.8

Gamma Kaplan-Meier (KM) Statistics
k hat (KM)       6.27 nu hat (KM)    564.3

MLE Mean (bias corrected)      0.039 MLE Sd (bias corrected)      0.025

pproximate Chi Square Value (564.32, α)    510.2 Adjusted Chi Square Value (564.32, β)    508.5

K-S Test Statistic       0.28 Kolmogrov-Smirnoff GOF
5% K-S Critical Value       0.33d data appear Gamma Distributed at 5% Significan

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only
k hat (MLE)       4.57 k star (bias corrected MLE)       2.4

Theta hat (MLE)     0.008 Theta star (bias corrected MLE)      0.016

97.5% KM Chebyshev UCL      0.049 99% KM Chebyshev UCL      0.062

   95% KM (z) UCL      0.034    95% KM Bootstrap t UCL      0.035
90% KM Chebyshev UCL

Gamma GOF Tests on Detected Observations Only
A-D Test Statistic       0.58 Anderson-Darling GOF Test

5% A-D Critical Value       0.69d data appear Gamma Distributed at 5% Significan

Lilliefors Test Statistic       0.31 Lilliefors GOF Test
5% Lilliefors Critical Value       0.36etected Data appear Normal at 5% Significance Le

     0.035

Detected Data appear Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs
Mean      0.029 Standard Error of Mean     0.003

     0.039 95% KM Chebyshev UCL      0.043

SD      0.011    95% KM (BCA) UCL      0.035
95% KM (t) UCL      0.034 95% KM (Percentile Bootstrap) UCL

Mean of Logged Detects     -3.35 SD of Logged Detects       0.51

Median Detects      0.030 CV Detects       0.53
Skewness Detects

Normal GOF Test on Detects Only
Shapiro Wilk Test Statistic       0.78 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.78etected Data appear Normal at 5% Significance Le

Number of Distinct Detects       6 Number of Distinct Non-Detects      23

     0.021

Minimum Detect      0.020 Minimum Non-Detect      0.036
Maximum Detect      0.066 Maximum Non-Detect       0.4

      0.80 Kurtosis Detects     -1.866

Variance Detects 4.3909E Percent Non-Detects      86.67
Mean Detects      0.039 SD Detects

For additional insight the user may want to consult a statistician.

Suggested UCL to Use
95% Adjusted Gamma UCL    194.5

Benzo(a)pyrene

General Statistics
Total Number of Observations      45 Number of Distinct Observations      29

Number of Detects       6 Number of Non-Detects      39

   95% BCA Bootstrap UCL    197.6
   90% Chebyshev(Mean, Sd) UCL    213.7    95% Chebyshev(Mean, Sd) UCL    235.4

 97.5% Chebyshev(Mean, Sd) UCL    265.4    99% Chebyshev(Mean, Sd) UCL    324.5

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
mmendations are based upon the results of the simulation studies summarized in Singh, Singh, and 

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

Nonparametric Distribution Free UCLs

   95% Chebyshev (MVUE) UCL    238.5  97.5% Chebyshev (MVUE) UCL    269.5
   99% Chebyshev (MVUE) UCL

   95% CLT UCL    192.1    95% Jackknife UCL    192.7
   95% Standard Bootstrap UCL    192.5    95% Bootstrap-t UCL    200.6

   95% Hall's Bootstrap UCL    205.2    95% Percentile Bootstrap UCL    192.4

Lognormal Statistics
Minimum of Logged Data       3.44 Mean of logged Data       4.93

   330.3

Assuming Lognormal Distribution
   95% H-UCL    201.7    90% Chebyshev (MVUE) UCL    216.2

Nonparametric Distribution Free UCL Statistics
Data appear to follow a Discernible Distribution at 5% Significance Level

Maximum of Logged Data       6.38 SD of logged Data       0.61
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Gamma GOF Tests on Detected Observations Only
A-D Test Statistic       0.52 Anderson-Darling GOF Test

5% A-D Critical Value       0.71d data appear Gamma Distributed at 5% Significan
K-S Test Statistic       0.26 Kolmogrov-Smirnoff GOF

5% K-S Critical Value       0.31d data appear Gamma Distributed at 5% Significan
Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only
k hat (MLE)       3.95 k star (bias corrected MLE)       2.35

     0.044 95% KM Chebyshev UCL      0.050

SD      0.015    95% KM (BCA) UCL      0.040
95% KM (t) UCL      0.039 95% KM (Percentile Bootstrap) UCL

97.5% KM Chebyshev UCL      0.057 99% KM Chebyshev UCL      0.072

   95% KM (z) UCL      0.039    95% KM Bootstrap t UCL      0.040
90% KM Chebyshev UCL

Normal GOF Test on Detects Only
Shapiro Wilk Test Statistic       0.81 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.80etected Data appear Normal at 5% Significance Le
Lilliefors Test Statistic       0.30 Lilliefors GOF Test

5% Lilliefors Critical Value       0.33etected Data appear Normal at 5% Significance Le

     0.039

Detected Data appear Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs
Mean      0.032 Standard Error of Mean     0.004

      1.04 Kurtosis Detects     -0.79

Variance Detects 6.3899E Percent Non-Detects      84.44
Mean Detects      0.043 SD Detects

Mean of Logged Detects     -3.265 SD of Logged Detects       0.54

Median Detects      0.035 CV Detects       0.58
Skewness Detects

Benzo(b)fluoranthene

General Statistics
Total Number of Observations      45 Number of Distinct Observations      28

Number of Detects       7 Number of Non-Detects      38
Number of Distinct Detects       7 Number of Distinct Non-Detects      22

     0.025

Minimum Detect      0.020 Minimum Non-Detect      0.036
Maximum Detect      0.083 Maximum Non-Detect       0.4

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics
Detected Data appear Normal Distributed at 5% Significance Level

SD in Original Scale      0.083 SD in Log Scale       1.08
   95% t UCL (Assumes normality)

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
Recommendations are based upon data size, data distribution, and skewness.

mmendations are based upon the results of the simulation studies summarized in Singh, Maichle, and 
ations results will not cover all Real World data sets; for additional insight the user may want to cons

Suggested UCL to Use
95% KM (t) UCL      0.034 95% KM (Percentile Bootstrap) UCL      0.035

    -2.84

KM SD (logged)       0.30    95% Critical H Value (KM-Log)       1.78
KM Standard Error of Mean (logged)       0.10

      0.11    95% H-Stat UCL       0.15

DL/2 Statistics
DL/2 Normal DL/2 Log-Transformed
Mean in Original Scale      0.097 Mean in Log Scale

% t UCL (assumes normality of ROS data)      0.031    95% Percentile Bootstrap UCL      0.031
   95% BCA Bootstrap UCL      0.032    95% Bootstrap t UCL      0.032

   95% H-UCL (Log ROS)      0.031

CLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distribute
KM Mean (logged)     -3.589    95% H-UCL (KM -Log)      0.031

Lilliefors Test Statistic       0.24 Lilliefors GOF Test
5% Lilliefors Critical Value       0.36ected Data appear Lognormal at 5% Significance L

Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects
Mean in Original Scale      0.029 Mean in Log Scale     -3.57

SD in Original Scale     0.009 SD in Log Scale       0.27

mma Approximate UCL (use when n>=50)      0.031% Gamma Adjusted UCL (use when n<50)      0.031

Adjusted Level of Significance (β)      0.044
pproximate Chi Square Value (865.78, α)

Lognormal GOF Test on Detected Observations Only
Shapiro Wilk Test Statistic       0.84 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.78ected Data appear Lognormal at 5% Significance L

    0.009

k hat (MLE)      10.29 k star (bias corrected MLE)       9.62
Theta hat (MLE)     0.002 Theta star (bias corrected MLE)     0.003

   798.5 Adjusted Chi Square Value (865.78, β)    796.4

nu hat (MLE)    926.2 nu star (bias corrected)    865.8
MLE Mean (bias corrected)      0.029 MLE Sd (bias corrected)
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Normal GOF Test on Detects Only
Shapiro Wilk Test Statistic       0.83 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.76etected Data appear Normal at 5% Significance Le
Lilliefors Test Statistic       0.27 Lilliefors GOF Test

5% Lilliefors Critical Value       0.39etected Data appear Normal at 5% Significance Le
Detected Data appear Normal at 5% Significance Level

    -0.435 Kurtosis Detects     -3.009

Variance Detects 1.3144E Percent Non-Detects      88.37
Mean Detects      0.028 SD Detects

Mean of Logged Detects     -3.638 SD of Logged Detects       0.45

Median Detects      0.033 CV Detects       0.40
Skewness Detects

Benzo(k)fluoranthene

General Statistics
Total Number of Observations      43 Number of Distinct Observations      30

Number of Detects       5 Number of Non-Detects      38
Number of Distinct Detects       5 Number of Distinct Non-Detects      25

     0.011

Minimum Detect      0.015 Minimum Non-Detect      0.036
Maximum Detect      0.04 Maximum Non-Detect       0.4

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics
Detected Data appear Normal Distributed at 5% Significance Level

SD in Original Scale      0.082 SD in Log Scale       1.08
   95% t UCL (Assumes normality)

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
Recommendations are based upon data size, data distribution, and skewness.

mmendations are based upon the results of the simulation studies summarized in Singh, Maichle, and 
ations results will not cover all Real World data sets; for additional insight the user may want to cons

Suggested UCL to Use
95% KM (t) UCL      0.039 95% KM (Percentile Bootstrap) UCL      0.039

CLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distribute
KM Mean (logged)     -3.494    95% H-UCL (KM -Log)      0.035

    -2.817

KM SD (logged)       0.35    95% Critical H Value (KM-Log)       1.81
KM Standard Error of Mean (logged)       0.11

      0.11    95% H-Stat UCL       0.16

DL/2 Statistics
DL/2 Normal DL/2 Log-Transformed
Mean in Original Scale      0.098 Mean in Log Scale

SD in Original Scale      0.012 SD in Log Scale       0.3
% t UCL (assumes normality of ROS data)      0.035    95% Percentile Bootstrap UCL      0.035

   95% BCA Bootstrap UCL      0.036    95% Bootstrap t UCL      0.036
   95% H-UCL (Log ROS)      0.034

Lognormal GOF Test on Detected Observations Only
Shapiro Wilk Test Statistic       0.89 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.80ected Data appear Lognormal at 5% Significance L
Lilliefors Test Statistic       0.22 Lilliefors GOF Test

5% Lilliefors Critical Value       0.33ected Data appear Lognormal at 5% Significance L
Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects
Mean in Original Scale      0.032 Mean in Log Scale     -3.482

   619.6 Adjusted Chi Square Value (679.11, β)    617.8

nu hat (MLE)    726.2 nu star (bias corrected)    679.1
MLE Mean (bias corrected)      0.032 MLE Sd (bias corrected)

mma Approximate UCL (use when n>=50)      0.035% Gamma Adjusted UCL (use when n<50)      0.035

Adjusted Level of Significance (β)      0.044
pproximate Chi Square Value (679.11, α)

Maximum      0.083 Median      0.028
SD      0.013 CV       0.41

     0.011

k hat (MLE)       8.06 k star (bias corrected MLE)       7.54
Theta hat (MLE)     0.003 Theta star (bias corrected MLE)     0.004

pproximate Chi Square Value (425.04, α)    378.2 Adjusted Chi Square Value (425.04, β)    376.8
 Approximate KM-UCL (use when n>=50)      0.036mma Adjusted KM-UCL (use when n<50)      0.036

ma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM e
Minimum      0.015 Mean      0.032

Gamma ROS Statistics using Imputed  Non-Detects
GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1
For such situations, GROS method tends to yield inflated values of UCLs and BTVs

Theta hat (MLE)      0.011 Theta star (bias corrected MLE)      0.018
nu hat (MLE)      55.43 nu star (bias corrected)      33.01

Gamma Kaplan-Meier (KM) Statistics
k hat (KM)       4.72 nu hat (KM)    425

MLE Mean (bias corrected)      0.043 MLE Sd (bias corrected)      0.028
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Boron

General Statistics
Total Number of Observations      41 Number of Distinct Observations      35

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics
Detected Data appear Normal Distributed at 5% Significance Level

SD in Original Scale      0.082 SD in Log Scale       1.09
   95% t UCL (Assumes normality)

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
Recommendations are based upon data size, data distribution, and skewness.

mmendations are based upon the results of the simulation studies summarized in Singh, Maichle, and 
ations results will not cover all Real World data sets; for additional insight the user may want to cons

Suggested UCL to Use
95% KM (t) UCL      0.034 95% KM (Percentile Bootstrap) UCL      0.035

CLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distribute
KM Mean (logged)     -3.71    95% H-UCL (KM -Log)      0.029

    -2.996

KM SD (logged)       0.39    95% Critical H Value (KM-Log)       1.83
KM Standard Error of Mean (logged)       0.20

      0.10    95% H-Stat UCL       0.13

DL/2 Statistics
DL/2 Normal DL/2 Log-Transformed
Mean in Original Scale      0.087 Mean in Log Scale

SD in Original Scale     0.005 SD in Log Scale       0.20
% t UCL (assumes normality of ROS data)      0.025    95% Percentile Bootstrap UCL      0.025

   95% BCA Bootstrap UCL      0.025    95% Bootstrap t UCL      0.025
   95% H-UCL (Log ROS)      0.025

Lognormal GOF Test on Detected Observations Only
Shapiro Wilk Test Statistic       0.81 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.76ected Data appear Lognormal at 5% Significance L
Lilliefors Test Statistic       0.30 Lilliefors GOF Test

5% Lilliefors Critical Value       0.39ected Data appear Lognormal at 5% Significance L
Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects
Mean in Original Scale      0.024 Mean in Log Scale     -3.744

  2215 Adjusted Chi Square Value (N/A, β)   2211

nu hat (MLE)   2499 nu star (bias corrected)   2326
MLE Mean (bias corrected)      0.025 MLE Sd (bias corrected)

mma Approximate UCL (use when n>=50)      0.026% Gamma Adjusted UCL (use when n<50)      0.026

Adjusted Level of Significance (β)      0.044
Approximate Chi Square Value (N/A, α)

Maximum      0.04 Median      0.024
SD     0.004 CV       0.19

    0.004

k hat (MLE)      29.06 k star (bias corrected MLE)      27.04
Theta hat (MLE) 8.7078E Theta star (bias corrected MLE) 9.3555E

pproximate Chi Square Value (623.89, α)    566.9 Adjusted Chi Square Value (623.89, β)    565.1
 Approximate KM-UCL (use when n>=50)      0.029mma Adjusted KM-UCL (use when n<50)      0.029

ma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM e
Minimum      0.015 Mean      0.025

Gamma ROS Statistics using Imputed  Non-Detects
GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1
For such situations, GROS method tends to yield inflated values of UCLs and BTVs

Theta hat (MLE)     0.004 Theta star (bias corrected MLE)      0.010
nu hat (MLE)      66.86 nu star (bias corrected)      28.08

Gamma Kaplan-Meier (KM) Statistics
k hat (KM)       7.25 nu hat (KM)    623.9

MLE Mean (bias corrected)      0.028 MLE Sd (bias corrected)      0.016

Gamma GOF Tests on Detected Observations Only
A-D Test Statistic       0.59 Anderson-Darling GOF Test

5% A-D Critical Value       0.68d data appear Gamma Distributed at 5% Significan
K-S Test Statistic       0.31 Kolmogrov-Smirnoff GOF

5% K-S Critical Value       0.35d data appear Gamma Distributed at 5% Significan
Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only
k hat (MLE)       6.68 k star (bias corrected MLE)       2.80

     0.041 95% KM Chebyshev UCL      0.048

SD     0.009    95% KM (BCA) UCL      0.036
95% KM (t) UCL      0.034 95% KM (Percentile Bootstrap) UCL

97.5% KM Chebyshev UCL      0.057 99% KM Chebyshev UCL      0.076

   95% KM (z) UCL      0.034    95% KM Bootstrap t UCL      0.042
90% KM Chebyshev UCL

     0.035

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs
Mean      0.026 Standard Error of Mean     0.005
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SD in Original Scale       4.13 SD in Log Scale       0.61
   95% t UCL (Assumes normality)

CLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distribute
KM Mean (logged)       1.53    95% H-UCL (KM -Log)       5.66

      1.46

KM SD (logged)       0.40    95% Critical H Value (KM-Log)       1.83
KM Standard Error of Mean (logged)       0.14

      6.44    95% H-Stat UCL       6.31

DL/2 Statistics
DL/2 Normal DL/2 Log-Transformed
Mean in Original Scale       5.36 Mean in Log Scale

SD in Original Scale       2.08 SD in Log Scale       0.32
% t UCL (assumes normality of ROS data)       5.34    95% Percentile Bootstrap UCL       5.37

   95% BCA Bootstrap UCL       5.55    95% Bootstrap t UCL       5.65
   95% H-UCL (Log ROS)       5.22

Lognormal GOF Test on Detected Observations Only
Shapiro Wilk Test Statistic       0.97 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.85ected Data appear Lognormal at 5% Significance L
Lilliefors Test Statistic       0.16 Lilliefors GOF Test

5% Lilliefors Critical Value       0.26ected Data appear Lognormal at 5% Significance L
Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects
Mean in Original Scale       4.79 Mean in Log Scale       1.50

   455.2 Adjusted Chi Square Value (506.38, β)    453.4

nu hat (MLE)    544.9 nu star (bias corrected)    506.4
MLE Mean (bias corrected)       4.61 MLE Sd (bias corrected)

mma Approximate UCL (use when n>=50)       5.13% Gamma Adjusted UCL (use when n<50)       5.15

Adjusted Level of Significance (β)      0.044
pproximate Chi Square Value (506.38, α)

Maximum      14.1 Median       3.73
SD       2.2 CV       0.47

      1.85

k hat (MLE)       6.64 k star (bias corrected MLE)       6.17
Theta hat (MLE)       0.69 Theta star (bias corrected MLE)       0.74

pproximate Chi Square Value (409.56, α)    363.7 Adjusted Chi Square Value (409.56, β)    362.1
 Approximate KM-UCL (use when n>=50)       5.67mma Adjusted KM-UCL (use when n<50)       5.70

ma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM e
Minimum       2.35 Mean       4.61

Gamma ROS Statistics using Imputed  Non-Detects
GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1
For such situations, GROS method tends to yield inflated values of UCLs and BTVs

Theta hat (MLE)       1.19 Theta star (bias corrected MLE)       1.62
nu hat (MLE)    126.5 nu star (bias corrected)      93.34

Gamma Kaplan-Meier (KM) Statistics
k hat (KM)       4.99 nu hat (KM)    409.6

MLE Mean (bias corrected)       6.88 MLE Sd (bias corrected)       3.34

Gamma GOF Tests on Detected Observations Only
A-D Test Statistic       0.23 Anderson-Darling GOF Test

5% A-D Critical Value       0.73d data appear Gamma Distributed at 5% Significan
K-S Test Statistic       0.14 Kolmogrov-Smirnoff GOF

5% K-S Critical Value       0.25d data appear Gamma Distributed at 5% Significan
Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only
k hat (MLE)       5.75 k star (bias corrected MLE)       4.24

      6.79 95% KM Chebyshev UCL       7.59

SD       2.25    95% KM (BCA) UCL       6.01
95% KM (t) UCL       6.02 95% KM (Percentile Bootstrap) UCL

97.5% KM Chebyshev UCL       8.69 99% KM Chebyshev UCL      10.86

   95% KM (z) UCL       6.00    95% KM Bootstrap t UCL       6.09
90% KM Chebyshev UCL

Normal GOF Test on Detects Only
Shapiro Wilk Test Statistic       0.91 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.85etected Data appear Normal at 5% Significance Le
Lilliefors Test Statistic       0.17 Lilliefors GOF Test

5% Lilliefors Critical Value       0.26etected Data appear Normal at 5% Significance Le

      5.99

Detected Data appear Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs
Mean       5.04 Standard Error of Mean       0.58

      1.20 Kurtosis Detects       2.13

Variance Detects       9.67 Percent Non-Detects      73.17
Mean Detects       6.88 SD Detects

Mean of Logged Detects       1.83 SD of Logged Detects       0.45

Median Detects       6 CV Detects       0.45
Skewness Detects

Number of Detects      11 Number of Non-Detects      30
Number of Distinct Detects      11 Number of Distinct Non-Detects      24

      3.11

Minimum Detect       2.5 Minimum Non-Detect       4.87
Maximum Detect      14.1 Maximum Non-Detect      29
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Lognormal GOF Test on Detected Observations Only
Shapiro Wilk Test Statistic       0.88 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.89etected Data Not Lognormal at 5% Significance Le
Lilliefors Test Statistic       0.17 Lilliefors GOF Test

5% Lilliefors Critical Value       0.21ected Data appear Lognormal at 5% Significance L
Detected Data appear Approximate Lognormal at 5% Significance Level

   205.2 Adjusted Chi Square Value (240.07, β)    204.1

nu hat (MLE)    255.8 nu star (bias corrected)    240.1
MLE Mean (bias corrected)       0.21 MLE Sd (bias corrected)

mma Approximate UCL (use when n>=50)       0.25% Gamma Adjusted UCL (use when n<50)       0.25

Adjusted Level of Significance (β)      0.044
pproximate Chi Square Value (240.07, α)

Maximum       0.60 Median       0.18
SD       0.13 CV       0.62

      0.13

k hat (MLE)       2.84 k star (bias corrected MLE)       2.66
Theta hat (MLE)      0.076 Theta star (bias corrected MLE)      0.081

pproximate Chi Square Value (125.13, α)    100.3 Adjusted Chi Square Value (125.13, β)      99.56
 Approximate KM-UCL (use when n>=50)       0.27mma Adjusted KM-UCL (use when n<50)       0.27

ma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM e
Minimum      0.021 Mean       0.21

Gamma ROS Statistics using Imputed  Non-Detects
GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1
For such situations, GROS method tends to yield inflated values of UCLs and BTVs

Theta hat (MLE)       0.15 Theta star (bias corrected MLE)       0.18
nu hat (MLE)      63.35 nu star (bias corrected)      53.5

Gamma Kaplan-Meier (KM) Statistics
k hat (KM)       1.39 nu hat (KM)    125.1

MLE Mean (bias corrected)       0.29 MLE Sd (bias corrected)       0.23

Gamma GOF Tests on Detected Observations Only
A-D Test Statistic       0.58 Anderson-Darling GOF Test

5% A-D Critical Value       0.75d data appear Gamma Distributed at 5% Significan
K-S Test Statistic       0.16 Kolmogrov-Smirnoff GOF

5% K-S Critical Value       0.21d data appear Gamma Distributed at 5% Significan
Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only
k hat (MLE)       1.86 k star (bias corrected MLE)       1.57

      0.33 95% KM Chebyshev UCL       0.39

SD       0.18    95% KM (BCA) UCL       0.28
95% KM (t) UCL       0.28 95% KM (Percentile Bootstrap) UCL

97.5% KM Chebyshev UCL       0.46 99% KM Chebyshev UCL       0.61

   95% KM (z) UCL       0.28    95% KM Bootstrap t UCL       0.28
90% KM Chebyshev UCL

Normal GOF Test on Detects Only
Shapiro Wilk Test Statistic       0.92 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.89etected Data appear Normal at 5% Significance Le
Lilliefors Test Statistic       0.20 Lilliefors GOF Test

5% Lilliefors Critical Value       0.21etected Data appear Normal at 5% Significance Le

      0.28

Detected Data appear Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs
Mean       0.21 Standard Error of Mean      0.039

     0.09 Kurtosis Detects     -1.456

Variance Detects      0.034 Percent Non-Detects      62.22
Mean Detects       0.29 SD Detects

Mean of Logged Detects     -1.516 SD of Logged Detects       0.91

Median Detects       0.30 CV Detects       0.63
Skewness Detects

Cadmium

General Statistics
Total Number of Observations      45 Number of Distinct Observations      39

Number of Detects      17 Number of Non-Detects      28
Number of Distinct Detects      16 Number of Distinct Non-Detects      24

      0.18

Minimum Detect      0.021 Minimum Non-Detect      0.05
Maximum Detect       0.60 Maximum Non-Detect       0.62

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics
Detected Data appear Normal Distributed at 5% Significance Level

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
Recommendations are based upon data size, data distribution, and skewness.

mmendations are based upon the results of the simulation studies summarized in Singh, Maichle, and 
ations results will not cover all Real World data sets; for additional insight the user may want to cons

Suggested UCL to Use
95% KM (t) UCL       6.02 95% KM (Percentile Bootstrap) UCL       5.99
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pproximate Chi Square Value (282.10, α)    244.2 Adjusted Chi Square Value (282.10, β)    243
 Approximate KM-UCL (use when n>=50)       6.81mma Adjusted KM-UCL (use when n<50)       6.84

ma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM e
Minimum       1.4 Mean       5.88

Gamma ROS Statistics using Imputed  Non-Detects
GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1
For such situations, GROS method tends to yield inflated values of UCLs and BTVs

Theta hat (MLE)       1.85 Theta star (bias corrected MLE)       1.99
nu hat (MLE)    254.1 nu star (bias corrected)    235.9

Gamma Kaplan-Meier (KM) Statistics
k hat (KM)       3.20 nu hat (KM)    282.1

MLE Mean (bias corrected)       6.04 MLE Sd (bias corrected)       3.47

Gamma GOF Tests on Detected Observations Only
A-D Test Statistic       0.58 Anderson-Darling GOF Test

5% A-D Critical Value       0.75d data appear Gamma Distributed at 5% Significan
K-S Test Statistic       0.11 Kolmogrov-Smirnoff GOF

5% K-S Critical Value       0.14d data appear Gamma Distributed at 5% Significan
Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only
k hat (MLE)       3.25 k star (bias corrected MLE)       3.02

      7.45 95% KM Chebyshev UCL       8.15

SD       3.29    95% KM (BCA) UCL       6.78
95% KM (t) UCL       6.76 95% KM (Percentile Bootstrap) UCL

97.5% KM Chebyshev UCL       9.12 99% KM Chebyshev UCL      11.04

   95% KM (z) UCL       6.75    95% KM Bootstrap t UCL       6.91
90% KM Chebyshev UCL

Normal GOF Test on Detects Only
Shapiro Wilk Test Statistic       0.88 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.93Detected Data Not Normal at 5% Significance Leve
Lilliefors Test Statistic       0.12 Lilliefors GOF Test

5% Lilliefors Critical Value       0.14etected Data appear Normal at 5% Significance Le

      6.75

Detected Data appear Approximate Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs
Mean       5.9 Standard Error of Mean       0.51

      1.33 Kurtosis Detects       3.85

Variance Detects      11.69 Percent Non-Detects      11.36
Mean Detects       6.04 SD Detects

Mean of Logged Detects       1.63 SD of Logged Detects       0.60

Median Detects       6 CV Detects       0.56
Skewness Detects

Chromium

General Statistics
Total Number of Observations      44 Number of Distinct Observations      41

Number of Detects      39 Number of Non-Detects       5
Number of Distinct Detects      36 Number of Distinct Non-Detects       5

      3.41

Minimum Detect       1.4 Minimum Non-Detect       6.86
Maximum Detect      19 Maximum Non-Detect      12.1

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics
Detected Data appear Normal Distributed at 5% Significance Level

SD in Original Scale       0.14 SD in Log Scale       0.84
   95% t UCL (Assumes normality)

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
Recommendations are based upon data size, data distribution, and skewness.

mmendations are based upon the results of the simulation studies summarized in Singh, Maichle, and 
ations results will not cover all Real World data sets; for additional insight the user may want to cons

Suggested UCL to Use
95% KM (t) UCL       0.28 95% KM (Percentile Bootstrap) UCL       0.28

CLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distribute
KM Mean (logged)     -2.055    95% H-UCL (KM -Log)       0.40

    -1.602

KM SD (logged)       1.17    95% Critical H Value (KM-Log)       2.57
KM Standard Error of Mean (logged)       0.27

      0.29    95% H-Stat UCL       0.38

DL/2 Statistics
DL/2 Normal DL/2 Log-Transformed
Mean in Original Scale       0.25 Mean in Log Scale

SD in Original Scale       0.14 SD in Log Scale       0.73
% t UCL (assumes normality of ROS data)       0.22    95% Percentile Bootstrap UCL       0.22

   95% BCA Bootstrap UCL       0.23    95% Bootstrap t UCL       0.23
   95% H-UCL (Log ROS)       0.24

Lognormal ROS Statistics Using Imputed Non-Detects
Mean in Original Scale       0.18 Mean in Log Scale     -1.927
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Gamma GOF Tests on Detected Observations Only
A-D Test Statistic       0.44 Anderson-Darling GOF Test

5% A-D Critical Value       0.71d data appear Gamma Distributed at 5% Significan
K-S Test Statistic       0.22 Kolmogrov-Smirnoff GOF

5% K-S Critical Value       0.29d data appear Gamma Distributed at 5% Significan
Detected data appear Gamma Distributed at 5% Significance Level

     0.044 95% KM Chebyshev UCL      0.049

SD      0.015    95% KM (BCA) UCL      0.038
95% KM (t) UCL      0.039 95% KM (Percentile Bootstrap) UCL

97.5% KM Chebyshev UCL      0.056 99% KM Chebyshev UCL      0.070

   95% KM (z) UCL      0.039    95% KM Bootstrap t UCL      0.040
90% KM Chebyshev UCL

Normal GOF Test on Detects Only
Shapiro Wilk Test Statistic       0.84 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.81etected Data appear Normal at 5% Significance Le
Lilliefors Test Statistic       0.26 Lilliefors GOF Test

5% Lilliefors Critical Value       0.31etected Data appear Normal at 5% Significance Le

     0.039

Detected Data appear Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs
Mean      0.032 Standard Error of Mean     0.003

      0.89 Kurtosis Detects     -0.873

Variance Detects 5.7037E Percent Non-Detects      82.22
Mean Detects      0.043 SD Detects

Mean of Logged Detects     -3.25 SD of Logged Detects       0.52

Median Detects      0.033 CV Detects       0.54
Skewness Detects

Chrysene

General Statistics
Total Number of Observations      45 Number of Distinct Observations      30

Number of Detects       8 Number of Non-Detects      37
Number of Distinct Detects       8 Number of Distinct Non-Detects      22

     0.023

Minimum Detect      0.019 Minimum Non-Detect      0.036
Maximum Detect      0.080 Maximum Non-Detect       0.4

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics
Detected Data appear Approximate Normal Distributed at 5% Significance Level

SD in Original Scale       3.26 SD in Log Scale       0.57
   95% t UCL (Assumes normality)

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
Recommendations are based upon data size, data distribution, and skewness.

mmendations are based upon the results of the simulation studies summarized in Singh, Maichle, and 
ations results will not cover all Real World data sets; for additional insight the user may want to cons

Suggested UCL to Use
95% KM (t) UCL       6.76 95% KM (Percentile Bootstrap) UCL       6.75

CLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distribute
KM Mean (logged)       1.61    95% H-UCL (KM -Log)       7.14

      1.62

KM SD (logged)       0.59    95% Critical H Value (KM-Log)       1.97
KM Standard Error of Mean (logged)      0.094

      6.69    95% H-Stat UCL       7.06

DL/2 Statistics
DL/2 Normal DL/2 Log-Transformed
Mean in Original Scale       5.87 Mean in Log Scale

SD in Original Scale       3.26 SD in Log Scale       0.57
% t UCL (assumes normality of ROS data)       6.67    95% Percentile Bootstrap UCL       6.70

   95% BCA Bootstrap UCL       6.78    95% Bootstrap t UCL       6.85
   95% H-UCL (Log ROS)       7.02

Lognormal GOF Test on Detected Observations Only
Shapiro Wilk Test Statistic       0.94 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.93ected Data appear Lognormal at 5% Significance L
Lilliefors Test Statistic       0.12 Lilliefors GOF Test

5% Lilliefors Critical Value       0.14ected Data appear Lognormal at 5% Significance L
Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects
Mean in Original Scale       5.85 Mean in Log Scale       1.61

   254.1 Adjusted Chi Square Value (292.69, β)    252.8

nu hat (MLE)    312.7 nu star (bias corrected)    292.7
MLE Mean (bias corrected)       5.88 MLE Sd (bias corrected)

mma Approximate UCL (use when n>=50)       6.77% Gamma Adjusted UCL (use when n<50)       6.80

Adjusted Level of Significance (β)      0.044
pproximate Chi Square Value (292.69, α)

Maximum      19 Median       5.08
SD       3.25 CV       0.55

      3.22

k hat (MLE)       3.55 k star (bias corrected MLE)       3.32
Theta hat (MLE)       1.65 Theta star (bias corrected MLE)       1.76
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Assuming Normal Distribution

5% Shapiro Wilk Critical Value       0.94 Data Not Normal at 5% Significance Level
Lilliefors Test Statistic       0.10 Lilliefors GOF Test

5% Lilliefors Critical Value       0.13 Data appear Normal at 5% Significance Level
Data appear Approximate Normal at 5% Significance Level

      0.56 Skewness       0.76

Minimum       0.94 Mean       4.56
Maximum      12.5 Median

Normal GOF Test
Shapiro Wilk Test Statistic       0.94 Shapiro Wilk GOF Test

SD       2.56 Std. Error of Mean       0.38
Coefficient of Variation

Cobalt

General Statistics

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
Recommendations are based upon data size, data distribution, and skewness.

mmendations are based upon the results of the simulation studies summarized in Singh, Maichle, and 
ations results will not cover all Real World data sets; for additional insight the user may want to cons

      4.57

Total Number of Observations      44 Number of Distinct Observations      41
Number of Missing Observations       0

Mean in Original Scale      0.095 Mean in Log Scale     -2.85
SD in Original Scale      0.081 SD in Log Scale       1.06

   95% t UCL (Assumes normality)       0.11    95% H-Stat UCL       0.15

Suggested UCL to Use
95% KM (t) UCL      0.039 95% KM (Percentile Bootstrap) UCL      0.039

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics
Detected Data appear Normal Distributed at 5% Significance Level

CLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distribute
KM Mean (logged)     -3.488    95% H-UCL (KM -Log)      0.036

KM SD (logged)       0.36    95% Critical H Value (KM-Log)       1.81
KM Standard Error of Mean (logged)       0.11

DL/2 Statistics
DL/2 Normal DL/2 Log-Transformed

SD in Original Scale      0.012 SD in Log Scale       0.30
% t UCL (assumes normality of ROS data)      0.035    95% Percentile Bootstrap UCL      0.035

   95% BCA Bootstrap UCL      0.036    95% Bootstrap t UCL      0.037
   95% H-UCL (Log ROS)      0.035

Lognormal GOF Test on Detected Observations Only
Shapiro Wilk Test Statistic       0.92 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.81ected Data appear Lognormal at 5% Significance L
Lilliefors Test Statistic       0.19 Lilliefors GOF Test

5% Lilliefors Critical Value       0.31ected Data appear Lognormal at 5% Significance L
Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects
Mean in Original Scale      0.032 Mean in Log Scale     -3.477

   629.7 Adjusted Chi Square Value (689.58, β)    627.8

nu hat (MLE)    737.4 nu star (bias corrected)    689.6
MLE Mean (bias corrected)      0.032 MLE Sd (bias corrected)

mma Approximate UCL (use when n>=50)      0.035% Gamma Adjusted UCL (use when n<50)      0.035

Adjusted Level of Significance (β)      0.044
pproximate Chi Square Value (689.58, α)

Maximum      0.080 Median      0.028
SD      0.013 CV       0.40

     0.011

k hat (MLE)       8.19 k star (bias corrected MLE)       7.66
Theta hat (MLE)     0.003 Theta star (bias corrected MLE)     0.004

pproximate Chi Square Value (427.96, α)    381 Adjusted Chi Square Value (427.96, β)    379.5
 Approximate KM-UCL (use when n>=50)      0.037mma Adjusted KM-UCL (use when n<50)      0.037

ma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM e
Minimum      0.017 Mean      0.032

Gamma ROS Statistics using Imputed  Non-Detects
GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1
For such situations, GROS method tends to yield inflated values of UCLs and BTVs

Theta hat (MLE)      0.010 Theta star (bias corrected MLE)      0.016
nu hat (MLE)      67.4 nu star (bias corrected)      43.46

Gamma Kaplan-Meier (KM) Statistics
k hat (KM)       4.75 nu hat (KM)    428

MLE Mean (bias corrected)      0.043 MLE Sd (bias corrected)      0.026

Gamma Statistics on Detected Data Only
k hat (MLE)       4.21 k star (bias corrected MLE)       2.71
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   95% Modified-t UCL (Johnson-1978)      13.51

Assuming Normal Distribution
   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL      13.35

Gamma GOF Test
A-D Test Statistic       2.34 Anderson-Darling Gamma GOF Test

5% A-D Critical Value       0.76ata Not Gamma Distributed at 5% Significance Lev

Normal GOF Test
Shapiro Wilk Test Statistic       0.58 Shapiro Wilk GOF Test

SD      11.93 Std. Error of Mean       1.79
Coefficient of Variation

5% Shapiro Wilk Critical Value       0.94 Data Not Normal at 5% Significance Level
Lilliefors Test Statistic       0.32 Lilliefors GOF Test

   95% Adjusted-CLT UCL (Chen-1995)      14.34

5% Lilliefors Critical Value       0.13 Data Not Normal at 5% Significance Level
Data Not Normal at 5% Significance Level

      6.54

Total Number of Observations      44 Number of Distinct Observations      41
Number of Missing Observations       0

      1.15 Skewness       3.63

Minimum       1.4 Mean      10.32
Maximum      71.2 Median

 97.5% Chebyshev(Mean, Sd) UCL       6.97    99% Chebyshev(Mean, Sd) UCL       8.40

Suggested UCL to Use
95% Student's-t UCL       5.21

Copper

General Statistics

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
mmendations are based upon the results of the simulation studies summarized in Singh, Singh, and 

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.
For additional insight the user may want to consult a statistician.

   95% CLT UCL       5.19    95% Jackknife UCL       5.21
   95% Standard Bootstrap UCL       5.19    95% Bootstrap-t UCL       5.28

   95% Hall's Bootstrap UCL       5.23    95% Percentile Bootstrap UCL       5.21
   95% BCA Bootstrap UCL       5.19

   90% Chebyshev(Mean, Sd) UCL       5.72    95% Chebyshev(Mean, Sd) UCL       6.24

      9.42

Assuming Lognormal Distribution
   95% H-UCL       5.68    90% Chebyshev (MVUE) UCL       6.09

Nonparametric Distribution Free UCL Statistics
Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

   95% Chebyshev (MVUE) UCL       6.74  97.5% Chebyshev (MVUE) UCL       7.65
   99% Chebyshev (MVUE) UCL

5% Lilliefors Critical Value       0.13 Data Not Lognormal at 5% Significance Level
Data appear Approximate Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.94Data appear Lognormal at 5% Significance Level
Lilliefors Test Statistic       0.14

Maximum of Logged Data       2.52 SD of logged Data       0.63

Lognormal Statistics
Minimum of Logged Data    -0.061 Mean of logged Data       1.34

Approximate Chi Square Value (0.05)    212.5

Assuming Gamma Distribution
oximate Gamma UCL (use when n>=50))       5.32% Adjusted Gamma UCL (use when n<50)       5.35

Adjusted Level of Significance      0.044 Adjusted Chi Square Value    211.4

Lilliefors Lognormal GOF Test

Lognormal GOF Test
Shapiro Wilk Test Statistic       0.94 Shapiro Wilk Lognormal GOF Test

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics
k hat (MLE)       3.00 k star (bias corrected MLE)       2.81

Theta hat (MLE)       1.51 Theta star (bias corrected MLE)       1.62
nu hat (MLE)    264.6 nu star (bias corrected)    247.9

MLE Mean (bias corrected)       4.56 MLE Sd (bias corrected)       2.71

   95% Normal UCL    95% UCLs (Adjusted for Skewness)
   95% Student's-t UCL       5.21

Gamma GOF Test
A-D Test Statistic       0.54 Anderson-Darling Gamma GOF Test

5% A-D Critical Value       0.75d data appear Gamma Distributed at 5% Significan
K-S Test Statistic       0.10 Kolmogrov-Smirnoff Gamma GOF Test

5% K-S Critical Value       0.13d data appear Gamma Distributed at 5% Significan

   95% Adjusted-CLT UCL (Chen-1995)       5.24
   95% Modified-t UCL (Johnson-1978)       5.21
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K-S Test Statistic       0.19 Kolmogrov-Smirnoff GOF

97.5% KM Chebyshev UCL       0.26 99% KM Chebyshev UCL       0.31

   95% KM (z) UCL       0.19    95% KM Bootstrap t UCL       0.19
90% KM Chebyshev UCL

Gamma GOF Tests on Detected Observations Only
A-D Test Statistic       0.51 Anderson-Darling GOF Test

5% A-D Critical Value       0.72d data appear Gamma Distributed at 5% Significan

Lilliefors Test Statistic       0.16 Lilliefors GOF Test
5% Lilliefors Critical Value       0.26etected Data appear Normal at 5% Significance Le

      0.19

Detected Data appear Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs
Mean       0.16 Standard Error of Mean      0.014

      0.21 95% KM Chebyshev UCL       0.23

SD      0.047    95% KM (BCA) UCL       0.19
95% KM (t) UCL       0.19 95% KM (Percentile Bootstrap) UCL

Mean of Logged Detects     -1.836 SD of Logged Detects       0.33

Median Detects       0.18 CV Detects       0.29
Skewness Detects

Normal GOF Test on Detects Only
Shapiro Wilk Test Statistic       0.91 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.85etected Data appear Normal at 5% Significance Le

Number of Distinct Detects      10 Number of Distinct Non-Detects      17

     0.049

Minimum Detect      0.088 Minimum Non-Detect       0.26
Maximum Detect       0.23 Maximum Non-Detect       0.6

    -0.46 Kurtosis Detects     -1.26

Variance Detects     0.002 Percent Non-Detects      64.52
Mean Detects       0.16 SD Detects

For additional insight the user may want to consult a statistician.

Suggested UCL to Use
95% Chebyshev (Mean, Sd) UCL      18.17

Cyanide (Total)

General Statistics
Total Number of Observations      31 Number of Distinct Observations      27

Number of Detects      11 Number of Non-Detects      20

   95% BCA Bootstrap UCL      14.77
   90% Chebyshev(Mean, Sd) UCL      15.72    95% Chebyshev(Mean, Sd) UCL      18.17

 97.5% Chebyshev(Mean, Sd) UCL      21.56    99% Chebyshev(Mean, Sd) UCL      28.23

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
mmendations are based upon the results of the simulation studies summarized in Singh, Singh, and 

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

Nonparametric Distribution Free UCLs

   95% Chebyshev (MVUE) UCL      15.1  97.5% Chebyshev (MVUE) UCL      17.42
   99% Chebyshev (MVUE) UCL

   95% CLT UCL      13.28    95% Jackknife UCL      13.35
   95% Standard Bootstrap UCL      13.13    95% Bootstrap-t UCL      15.74

   95% Hall's Bootstrap UCL      24.88    95% Percentile Bootstrap UCL      13.44

Lognormal Statistics
Minimum of Logged Data       0.33 Mean of logged Data       1.99

     21.97

Assuming Lognormal Distribution
   95% H-UCL      12.54    90% Chebyshev (MVUE) UCL      13.43

Nonparametric Distribution Free UCL Statistics
Data appear to follow a Discernible Distribution at 5% Significance Level

Lilliefors Lognormal GOF Test

Lognormal GOF Test
Shapiro Wilk Test Statistic       0.94 Shapiro Wilk Lognormal GOF Test

5% Lilliefors Critical Value       0.13 Data Not Lognormal at 5% Significance Level
Data appear Approximate Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.94Data appear Lognormal at 5% Significance Level
Lilliefors Test Statistic       0.14

Maximum of Logged Data       4.26 SD of logged Data       0.75

nu hat (MLE)    143.6 nu star (bias corrected)    135.1
MLE Mean (bias corrected)      10.32 MLE Sd (bias corrected)       8.33

Approximate Chi Square Value (0.05)    109.3

Assuming Gamma Distribution
oximate Gamma UCL (use when n>=50))      12.77% Adjusted Gamma UCL (use when n<50)      12.86

Adjusted Level of Significance      0.044 Adjusted Chi Square Value    108.5

K-S Test Statistic       0.21 Kolmogrov-Smirnoff Gamma GOF Test
5% K-S Critical Value       0.13ata Not Gamma Distributed at 5% Significance Lev

Data Not Gamma Distributed at 5% Significance Level

Gamma Statistics
k hat (MLE)       1.63 k star (bias corrected MLE)       1.53

Theta hat (MLE)       6.32 Theta star (bias corrected MLE)       6.72
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Normal GOF Test on Detects Only
Shapiro Wilk Test Statistic       0.88 Shapiro Wilk GOF Test

      0.99 Kurtosis Detects      0.042

Variance Detects     0.003 Percent Non-Detects      77.78
Mean Detects      0.084 SD Detects

Mean of Logged Detects     -2.709 SD of Logged Detects       0.78

Median Detects      0.068 CV Detects       0.69
Skewness Detects

Fluoranthene

General Statistics
Total Number of Observations      45 Number of Distinct Observations      31

Number of Detects      10 Number of Non-Detects      35
Number of Distinct Detects      10 Number of Distinct Non-Detects      21

     0.058

Minimum Detect      0.013 Minimum Non-Detect      0.036
Maximum Detect       0.19 Maximum Non-Detect       0.4

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics
Detected Data appear Normal Distributed at 5% Significance Level

SD in Original Scale      0.055 SD in Log Scale       0.30
   95% t UCL (Assumes normality)

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
Recommendations are based upon data size, data distribution, and skewness.

mmendations are based upon the results of the simulation studies summarized in Singh, Maichle, and 
ations results will not cover all Real World data sets; for additional insight the user may want to cons

Suggested UCL to Use
95% KM (t) UCL       0.19 95% KM (Percentile Bootstrap) UCL       0.19

    -1.784

KM SD (logged)       0.31    95% Critical H Value (KM-Log)       1.80
KM Standard Error of Mean (logged)       0.1

      0.19    95% H-Stat UCL       0.19

DL/2 Statistics
DL/2 Normal DL/2 Log-Transformed
Mean in Original Scale       0.17 Mean in Log Scale

% t UCL (assumes normality of ROS data)       0.17    95% Percentile Bootstrap UCL       0.17
   95% BCA Bootstrap UCL       0.17    95% Bootstrap t UCL       0.17

   95% H-UCL (Log ROS)       0.17

CLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distribute
KM Mean (logged)     -1.836    95% H-UCL (KM -Log)       0.18

Lilliefors Test Statistic       0.2 Lilliefors GOF Test
5% Lilliefors Critical Value       0.26ected Data appear Lognormal at 5% Significance L

Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects
Mean in Original Scale       0.16 Mean in Log Scale     -1.836

SD in Original Scale      0.031 SD in Log Scale       0.20

mma Approximate UCL (use when n>=50)       0.17% Gamma Adjusted UCL (use when n<50)       0.17

Adjusted Level of Significance (β)      0.041
Approximate Chi Square Value (N/A, α)

Lognormal GOF Test on Detected Observations Only
Shapiro Wilk Test Statistic       0.88 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.85ected Data appear Lognormal at 5% Significance L

SD      0.030 CV       0.18

     0.033

k hat (MLE)      26.68 k star (bias corrected MLE)      24.12
Theta hat (MLE)     0.006 Theta star (bias corrected MLE)     0.006

  1407 Adjusted Chi Square Value (N/A, β)   1402

nu hat (MLE)   1654 nu star (bias corrected)   1496
MLE Mean (bias corrected)       0.16 MLE Sd (bias corrected)

 Approximate KM-UCL (use when n>=50)       0.18mma Adjusted KM-UCL (use when n<50)       0.18

ma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM e
Minimum      0.088 Mean       0.16

Gamma ROS Statistics using Imputed  Non-Detects
GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1
For such situations, GROS method tends to yield inflated values of UCLs and BTVs

Maximum       0.23 Median       0.16

nu hat (MLE)    241.5 nu star (bias corrected)    177

Gamma Kaplan-Meier (KM) Statistics
k hat (KM)      12.62 nu hat (KM)    782.2

MLE Mean (bias corrected)       0.16 MLE Sd (bias corrected)      0.058

pproximate Chi Square Value (782.19, α)    718.3 Adjusted Chi Square Value (782.19, β)    714.9

5% K-S Critical Value       0.25d data appear Gamma Distributed at 5% Significan
Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only
k hat (MLE)      10.98 k star (bias corrected MLE)       8.04

Theta hat (MLE)      0.015 Theta star (bias corrected MLE)      0.020
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DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics
Detected Data appear Normal Distributed at 5% Significance Level

SD in Original Scale      0.080 SD in Log Scale       1.06
   95% t UCL (Assumes normality)

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
Recommendations are based upon data size, data distribution, and skewness.

mmendations are based upon the results of the simulation studies summarized in Singh, Maichle, and 
ations results will not cover all Real World data sets; for additional insight the user may want to cons

Suggested UCL to Use
95% KM (t) UCL      0.064 95% KM (Percentile Bootstrap) UCL      0.065

CLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distribute
KM Mean (logged)     -3.418    95% H-UCL (KM -Log)      0.058

    -2.75

KM SD (logged)       0.79    95% Critical H Value (KM-Log)       2.16
KM Standard Error of Mean (logged)       0.28

      0.12    95% H-Stat UCL       0.16

DL/2 Statistics
DL/2 Normal DL/2 Log-Transformed
Mean in Original Scale       0.10 Mean in Log Scale

SD in Original Scale      0.038 SD in Log Scale       0.7
% t UCL (assumes normality of ROS data)      0.049    95% Percentile Bootstrap UCL      0.05

   95% BCA Bootstrap UCL      0.051    95% Bootstrap t UCL      0.053
   95% H-UCL (Log ROS)      0.047

Lognormal GOF Test on Detected Observations Only
Shapiro Wilk Test Statistic       0.95 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.84ected Data appear Lognormal at 5% Significance L
Lilliefors Test Statistic       0.17 Lilliefors GOF Test

5% Lilliefors Critical Value       0.28ected Data appear Lognormal at 5% Significance L
Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects
Mean in Original Scale      0.04 Mean in Log Scale     -3.504

     75.79 Adjusted Chi Square Value (97.58, β)      75.16

nu hat (MLE)    103.1 nu star (bias corrected)      97.58
MLE Mean (bias corrected)      0.036 MLE Sd (bias corrected)

mma Approximate UCL (use when n>=50)      0.046% Gamma Adjusted UCL (use when n<50)      0.046

Adjusted Level of Significance (β)      0.044
Approximate Chi Square Value (97.58, α)

Maximum       0.19 Median      0.01
SD      0.042 CV       1.16

     0.034

k hat (MLE)       1.14 k star (bias corrected MLE)       1.08
Theta hat (MLE)      0.031 Theta star (bias corrected MLE)      0.033

Approximate Chi Square Value (93.44, α)      72.14 Adjusted Chi Square Value (93.44, β)      71.52
 Approximate KM-UCL (use when n>=50)      0.060mma Adjusted KM-UCL (use when n<50)      0.060

ma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM e
Minimum      0.01 Mean      0.036

Gamma ROS Statistics using Imputed  Non-Detects
GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1
For such situations, GROS method tends to yield inflated values of UCLs and BTVs

Theta hat (MLE)      0.038 Theta star (bias corrected MLE)      0.052
nu hat (MLE)      44.62 nu star (bias corrected)      32.56

Gamma Kaplan-Meier (KM) Statistics
k hat (KM)       1.03 nu hat (KM)      93.44

MLE Mean (bias corrected)      0.084 MLE Sd (bias corrected)      0.066

Gamma GOF Tests on Detected Observations Only
A-D Test Statistic       0.24 Anderson-Darling GOF Test

5% A-D Critical Value       0.73d data appear Gamma Distributed at 5% Significan
K-S Test Statistic       0.15 Kolmogrov-Smirnoff GOF

5% K-S Critical Value       0.26d data appear Gamma Distributed at 5% Significan
Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only
k hat (MLE)       2.23 k star (bias corrected MLE)       1.62

     0.078 95% KM Chebyshev UCL      0.092

SD      0.045    95% KM (BCA) UCL      0.066
95% KM (t) UCL      0.064 95% KM (Percentile Bootstrap) UCL

97.5% KM Chebyshev UCL       0.11 99% KM Chebyshev UCL       0.15

   95% KM (z) UCL      0.064    95% KM Bootstrap t UCL      0.073
90% KM Chebyshev UCL

5% Shapiro Wilk Critical Value       0.84etected Data appear Normal at 5% Significance Le
Lilliefors Test Statistic       0.23 Lilliefors GOF Test

5% Lilliefors Critical Value       0.28etected Data appear Normal at 5% Significance Le

     0.065

Detected Data appear Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs
Mean      0.046 Standard Error of Mean      0.010
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CLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distribute
KM Mean (logged)       0.40    95% H-UCL (KM -Log)       1.85

KM SD (logged)       0.37    95% Critical H Value (KM-Log)       1.87
KM Standard Error of Mean (logged)      0.074

SD in Original Scale       0.67 SD in Log Scale       0.38
% t UCL (assumes normality of ROS data)       1.84    95% Percentile Bootstrap UCL       1.83

   95% BCA Bootstrap UCL       1.87    95% Bootstrap t UCL       1.90
   95% H-UCL (Log ROS)       1.86

Lognormal GOF Test on Detected Observations Only
Shapiro Wilk Test Statistic       0.95 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.91ected Data appear Lognormal at 5% Significance L
Lilliefors Test Statistic      0.098 Lilliefors GOF Test

5% Lilliefors Critical Value       0.17ected Data appear Lognormal at 5% Significance L
Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects
Mean in Original Scale       1.61 Mean in Log Scale       0.40

   279.9 Adjusted Chi Square Value (320.39, β)    277.5

nu hat (MLE)    358.9 nu star (bias corrected)    320.4
MLE Mean (bias corrected)       1.61 MLE Sd (bias corrected)

mma Approximate UCL (use when n>=50)       1.84% Gamma Adjusted UCL (use when n<50)       1.86

Adjusted Level of Significance (β)      0.040
pproximate Chi Square Value (320.39, α)

Maximum       3.6 Median       1.5
SD       0.68 CV       0.42

      0.66

k hat (MLE)       6.64 k star (bias corrected MLE)       5.93
Theta hat (MLE)       0.24 Theta star (bias corrected MLE)       0.27

pproximate Chi Square Value (318.38, α)    278 Adjusted Chi Square Value (318.38, β)    275.6
 Approximate KM-UCL (use when n>=50)       1.85mma Adjusted KM-UCL (use when n<50)       1.86

ma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM e
Minimum       0.8 Mean       1.61

Gamma ROS Statistics using Imputed  Non-Detects
GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1
For such situations, GROS method tends to yield inflated values of UCLs and BTVs

Theta hat (MLE)       0.22 Theta star (bias corrected MLE)       0.25
nu hat (MLE)    375.2 nu star (bias corrected)    331.5

Gamma Kaplan-Meier (KM) Statistics
k hat (KM)       5.89 nu hat (KM)    318.4

MLE Mean (bias corrected)       1.67 MLE Sd (bias corrected)       0.65

Gamma GOF Tests on Detected Observations Only
A-D Test Statistic       0.42 Anderson-Darling GOF Test

5% A-D Critical Value       0.74d data appear Gamma Distributed at 5% Significan
K-S Test Statistic       0.10 Kolmogrov-Smirnoff GOF

5% K-S Critical Value       0.17d data appear Gamma Distributed at 5% Significan
Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only
k hat (MLE)       7.50 k star (bias corrected MLE)       6.63

      2.01 95% KM Chebyshev UCL       2.18

SD       0.66    95% KM (BCA) UCL       1.83
95% KM (t) UCL       1.84 95% KM (Percentile Bootstrap) UCL

97.5% KM Chebyshev UCL       2.43 99% KM Chebyshev UCL       2.91

   95% KM (z) UCL       1.83    95% KM Bootstrap t UCL       1.91
90% KM Chebyshev UCL

Normal GOF Test on Detects Only
Shapiro Wilk Test Statistic       0.86 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.91Detected Data Not Normal at 5% Significance Leve
Lilliefors Test Statistic       0.13 Lilliefors GOF Test

5% Lilliefors Critical Value       0.17etected Data appear Normal at 5% Significance Le

      1.84

Detected Data appear Approximate Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs
Mean       1.61 Standard Error of Mean       0.13

      1.47 Kurtosis Detects       2.73

Variance Detects       0.45 Percent Non-Detects       7.40
Mean Detects       1.67 SD Detects

Mean of Logged Detects       0.44 SD of Logged Detects       0.37

Median Detects       1.52 CV Detects       0.40
Skewness Detects

Fluoride

General Statistics
Total Number of Observations      27 Number of Distinct Observations      27

Number of Detects      25 Number of Non-Detects       2
Number of Distinct Detects      25 Number of Distinct Non-Detects       2

      0.67

Minimum Detect       0.84 Minimum Non-Detect       1
Maximum Detect       3.6 Maximum Non-Detect       1.14
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   95% CLT UCL      12.85    95% Jackknife UCL      12.87
   95% Standard Bootstrap UCL      12.8    95% Bootstrap-t UCL      12.93

   95% Hall's Bootstrap UCL      12.85    95% Percentile Bootstrap UCL      12.81
   95% BCA Bootstrap UCL      12.78

     21.79

Assuming Lognormal Distribution
   95% H-UCL      14.04    90% Chebyshev (MVUE) UCL      14.98

Nonparametric Distribution Free UCL Statistics
Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

   95% Chebyshev (MVUE) UCL      16.31  97.5% Chebyshev (MVUE) UCL      18.16
   99% Chebyshev (MVUE) UCL

5% Lilliefors Critical Value       0.13 Data Not Lognormal at 5% Significance Level
Data Not Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.94 Data Not Lognormal at 5% Significance Level
Lilliefors Test Statistic       0.14

Maximum of Logged Data       3.15 SD of logged Data       0.51

Lognormal Statistics
Minimum of Logged Data       0.74 Mean of logged Data       2.35

Approximate Chi Square Value (0.05)    373.3

Assuming Gamma Distribution
oximate Gamma UCL (use when n>=50))      13.18% Adjusted Gamma UCL (use when n<50)      13.23

Adjusted Level of Significance      0.044 Adjusted Chi Square Value    371.9

Lilliefors Lognormal GOF Test

Lognormal GOF Test
Shapiro Wilk Test Statistic       0.85 Shapiro Wilk Lognormal GOF Test

Detected data follow Appr. Gamma Distribution at 5% Significance Level

Gamma Statistics
k hat (MLE)       4.98 k star (bias corrected MLE)       4.66

Theta hat (MLE)       2.35 Theta star (bias corrected MLE)       2.51
nu hat (MLE)    448.4 nu star (bias corrected)    419.8

MLE Mean (bias corrected)      11.72 MLE Sd (bias corrected)       5.42

Assuming Normal Distribution
   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL      12.87

Gamma GOF Test
A-D Test Statistic       0.95 Anderson-Darling Gamma GOF Test

5% A-D Critical Value       0.75ata Not Gamma Distributed at 5% Significance Lev
K-S Test Statistic       0.11 Kolmogrov-Smirnoff Gamma GOF Test

5% K-S Critical Value       0.13d data appear Gamma Distributed at 5% Significan

5% Shapiro Wilk Critical Value       0.94 Data appear Normal at 5% Significance Level
Lilliefors Test Statistic      0.057 Lilliefors GOF Test

   95% Adjusted-CLT UCL (Chen-1995)      12.85

5% Lilliefors Critical Value       0.13 Data appear Normal at 5% Significance Level
Data appear Normal at 5% Significance Level

   95% Modified-t UCL (Johnson-1978)      12.87

      0.39 Skewness     0.009

Minimum       2.1 Mean      11.72
Maximum      23.5 Median

Normal GOF Test
Shapiro Wilk Test Statistic       0.98 Shapiro Wilk GOF Test

SD       4.59 Std. Error of Mean       0.68
Coefficient of Variation

Lead

General Statistics

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
Recommendations are based upon data size, data distribution, and skewness.

mmendations are based upon the results of the simulation studies summarized in Singh, Maichle, and 
ations results will not cover all Real World data sets; for additional insight the user may want to cons

     11.9

Total Number of Observations      45 Number of Distinct Observations      41
Number of Missing Observations       0

Mean in Original Scale       1.58 Mean in Log Scale       0.36
SD in Original Scale       0.71 SD in Log Scale       0.45

   95% t UCL (Assumes normality)       1.82    95% H-Stat UCL       1.90

Suggested UCL to Use
95% KM (t) UCL       1.84 95% KM (Percentile Bootstrap) UCL       1.84

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics
Detected Data appear Approximate Normal Distributed at 5% Significance Level

DL/2 Statistics
DL/2 Normal DL/2 Log-Transformed
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Suggested UCL to Use
95% Student's-t UCL    464.4

   95% BCA Bootstrap UCL    466.5
   90% Chebyshev(Mean, Sd) UCL    503.5    95% Chebyshev(Mean, Sd) UCL    543.8

 97.5% Chebyshev(Mean, Sd) UCL    599.7    99% Chebyshev(Mean, Sd) UCL    709.5

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri

Nonparametric Distribution Free UCLs

   95% Chebyshev (MVUE) UCL    556.4  97.5% Chebyshev (MVUE) UCL    617.1
   99% Chebyshev (MVUE) UCL

   95% CLT UCL    463.3    95% Jackknife UCL    464.4
   95% Standard Bootstrap UCL    463.4    95% Bootstrap-t UCL    467.6

   95% Hall's Bootstrap UCL    466    95% Percentile Bootstrap UCL    464.7

Lognormal Statistics
Minimum of Logged Data       4.98 Mean of logged Data       5.91

   736.2

Assuming Lognormal Distribution
   95% H-UCL    481.1    90% Chebyshev (MVUE) UCL    512.7

Nonparametric Distribution Free UCL Statistics
Data appear to follow a Discernible Distribution at 5% Significance Level

Lilliefors Lognormal GOF Test

Lognormal GOF Test
Shapiro Wilk Test Statistic       0.96 Shapiro Wilk Lognormal GOF Test

5% Lilliefors Critical Value       0.13Data appear Lognormal at 5% Significance Level
Data appear Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.94Data appear Lognormal at 5% Significance Level
Lilliefors Test Statistic      0.062

Maximum of Logged Data       6.86 SD of logged Data       0.49

nu hat (MLE)    405.9 nu star (bias corrected)    380.2
MLE Mean (bias corrected)    414.6 MLE Sd (bias corrected)    201.7

Approximate Chi Square Value (0.05)    336

Assuming Gamma Distribution
oximate Gamma UCL (use when n>=50))    469.1% Adjusted Gamma UCL (use when n<50)    471

Adjusted Level of Significance      0.044 Adjusted Chi Square Value    334.6

K-S Test Statistic      0.067 Kolmogrov-Smirnoff Gamma GOF Test
5% K-S Critical Value       0.13d data appear Gamma Distributed at 5% Significan

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics
k hat (MLE)       4.51 k star (bias corrected MLE)       4.22

Theta hat (MLE)      91.92 Theta star (bias corrected MLE)      98.14

   95% Modified-t UCL (Johnson-1978)    464.9

Assuming Normal Distribution
   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL    464.4

Gamma GOF Test
A-D Test Statistic       0.21 Anderson-Darling Gamma GOF Test

5% A-D Critical Value       0.75d data appear Gamma Distributed at 5% Significan

Normal GOF Test
Shapiro Wilk Test Statistic       0.93 Shapiro Wilk GOF Test

SD    198.8 Std. Error of Mean      29.64
Coefficient of Variation

5% Shapiro Wilk Critical Value       0.94 Data Not Normal at 5% Significance Level
Lilliefors Test Statistic      0.09 Lilliefors GOF Test

   95% Adjusted-CLT UCL (Chen-1995)    466.9

5% Lilliefors Critical Value       0.13 Data appear Normal at 5% Significance Level
Data appear Approximate Normal at 5% Significance Level

   392

Total Number of Observations      45 Number of Distinct Observations      44
Number of Missing Observations       0

      0.48 Skewness       0.76

Minimum    146 Mean    414.6
Maximum    961 Median

 97.5% Chebyshev(Mean, Sd) UCL      16    99% Chebyshev(Mean, Sd) UCL      18.53

Suggested UCL to Use
95% Student's-t UCL      12.87

Manganese

General Statistics

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
mmendations are based upon the results of the simulation studies summarized in Singh, Singh, and 

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.
For additional insight the user may want to consult a statistician.

   90% Chebyshev(Mean, Sd) UCL      13.78    95% Chebyshev(Mean, Sd) UCL      14.71
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% t UCL (assumes normality of ROS data)      0.022    95% Percentile Bootstrap UCL      0.022
   95% BCA Bootstrap UCL      0.023    95% Bootstrap t UCL      0.024

   95% H-UCL (Log ROS)      0.021

CLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distribute
KM Mean (logged)     -4.062    95% H-UCL (KM -Log)      0.022

Lilliefors Test Statistic       0.13 Lilliefors GOF Test
5% Lilliefors Critical Value       0.20ected Data appear Lognormal at 5% Significance L

Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects
Mean in Original Scale      0.019 Mean in Log Scale     -4.08

SD in Original Scale      0.012 SD in Log Scale       0.45

mma Approximate UCL (use when n>=50)      0.021% Gamma Adjusted UCL (use when n<50)      0.021

Adjusted Level of Significance (β)      0.044
pproximate Chi Square Value (318.56, α)

Lognormal GOF Test on Detected Observations Only
Shapiro Wilk Test Statistic       0.93 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.89ected Data appear Lognormal at 5% Significance L

SD      0.012 CV       0.66

    0.009

k hat (MLE)       3.86 k star (bias corrected MLE)       3.62
Theta hat (MLE)     0.004 Theta star (bias corrected MLE)     0.005

   278.2 Adjusted Chi Square Value (318.56, β)    276.9

nu hat (MLE)    340.4 nu star (bias corrected)    318.6
MLE Mean (bias corrected)      0.018 MLE Sd (bias corrected)

 Approximate KM-UCL (use when n>=50)      0.023mma Adjusted KM-UCL (use when n<50)      0.023

ma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM e
Minimum      0.01 Mean      0.018

Gamma ROS Statistics using Imputed  Non-Detects
GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1
For such situations, GROS method tends to yield inflated values of UCLs and BTVs

Maximum      0.08 Median      0.013

nu hat (MLE)    153.3 nu star (bias corrected)    129.1

Gamma Kaplan-Meier (KM) Statistics
k hat (KM)       2.41 nu hat (KM)    212.6

MLE Mean (bias corrected)      0.026 MLE Sd (bias corrected)      0.013

pproximate Chi Square Value (212.56, α)    179.8 Adjusted Chi Square Value (212.56, β)    178.8

K-S Test Statistic       0.17 Kolmogrov-Smirnoff GOF
5% K-S Critical Value       0.20d data appear Gamma Distributed at 5% Significan

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only
k hat (MLE)       4.25 k star (bias corrected MLE)       3.58

Theta hat (MLE)     0.006 Theta star (bias corrected MLE)     0.007

97.5% KM Chebyshev UCL      0.033 99% KM Chebyshev UCL      0.042

   95% KM (z) UCL      0.023    95% KM Bootstrap t UCL      0.024
90% KM Chebyshev UCL

Gamma GOF Tests on Detected Observations Only
A-D Test Statistic       0.61 Anderson-Darling GOF Test

5% A-D Critical Value       0.74d data appear Gamma Distributed at 5% Significan

Lilliefors Test Statistic       0.23 Lilliefors GOF Test
5% Lilliefors Critical Value       0.20Detected Data Not Normal at 5% Significance Leve

     0.023

Detected Data Not Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs
Mean      0.019 Standard Error of Mean     0.002

     0.026 95% KM Chebyshev UCL      0.029

SD      0.012    95% KM (BCA) UCL      0.023
95% KM (t) UCL      0.023 95% KM (Percentile Bootstrap) UCL

Mean of Logged Detects     -3.767 SD of Logged Detects       0.47

Median Detects      0.021 CV Detects       0.60
Skewness Detects

Normal GOF Test on Detects Only
Shapiro Wilk Test Statistic       0.73 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.89Detected Data Not Normal at 5% Significance Leve

Number of Distinct Detects      18 Number of Distinct Non-Detects      19

     0.015

Minimum Detect      0.011 Minimum Non-Detect     0.008
Maximum Detect      0.08 Maximum Non-Detect       0.12

      2.51 Kurtosis Detects       7.94

Variance Detects 2.5002E Percent Non-Detects      59.09
Mean Detects      0.026 SD Detects

For additional insight the user may want to consult a statistician.

Mercury

General Statistics
Total Number of Observations      44 Number of Distinct Observations      37

Number of Detects      18 Number of Non-Detects      26

mmendations are based upon the results of the simulation studies summarized in Singh, Singh, and 
and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.
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Adjusted Level of Significance (β)      0.044
Approximate Chi Square Value (N/A, α)

SD     0.001 CV       0.14

    0.001

k hat (MLE)      30.3 k star (bias corrected MLE)      28.29
Theta hat (MLE) 3.1515E Theta star (bias corrected MLE) 3.3749E

  2430 Adjusted Chi Square Value (N/A, β)   2427

nu hat (MLE)   2727 nu star (bias corrected)   2547
MLE Mean (bias corrected)     0.009 MLE Sd (bias corrected)

 Approximate KM-UCL (use when n>=50)     0.003mma Adjusted KM-UCL (use when n<50)     0.003

ma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM e
Minimum     0.002 Mean     0.009

Gamma ROS Statistics using Imputed  Non-Detects
GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1
For such situations, GROS method tends to yield inflated values of UCLs and BTVs

Maximum      0.01 Median      0.01

nu hat (MLE)    117.1 nu star (bias corrected)      68.24

Gamma Kaplan-Meier (KM) Statistics
k hat (KM)       0.99 nu hat (KM)      89.7

MLE Mean (bias corrected)     0.007 MLE Sd (bias corrected)     0.003

Approximate Chi Square Value (89.70, α)      68.87 Adjusted Chi Square Value (89.70, β)      68.26

K-S Test Statistic       0.24 Kolmogrov-Smirnoff GOF
5% K-S Critical Value       0.31d data appear Gamma Distributed at 5% Significan

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only
k hat (MLE)       8.36 k star (bias corrected MLE)       4.87

Theta hat (MLE) 8.4907E Theta star (bias corrected MLE)     0.001

97.5% KM Chebyshev UCL     0.005 99% KM Chebyshev UCL     0.007

   95% KM (z) UCL     0.003    95% KM Bootstrap t UCL     0.003
90% KM Chebyshev UCL

Gamma GOF Tests on Detected Observations Only
A-D Test Statistic       0.53 Anderson-Darling GOF Test

5% A-D Critical Value       0.70d data appear Gamma Distributed at 5% Significan

Lilliefors Test Statistic       0.19 Lilliefors GOF Test
5% Lilliefors Critical Value       0.33etected Data appear Normal at 5% Significance Le

    0.003

Detected Data appear Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs
Mean     0.002 Standard Error of Mean 5.2162E

    0.003 95% KM Chebyshev UCL     0.004

SD     0.002    95% KM (BCA) UCL     0.003
95% KM (t) UCL     0.003 95% KM (Percentile Bootstrap) UCL

Mean of Logged Detects     -5.008 SD of Logged Detects       0.41

Median Detects     0.007 CV Detects       0.31
Skewness Detects

Normal GOF Test on Detects Only
Shapiro Wilk Test Statistic       0.93 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.80etected Data appear Normal at 5% Significance Le

Number of Distinct Detects       7 Number of Distinct Non-Detects      31

    0.002

Minimum Detect     0.002 Minimum Non-Detect     0.001
Maximum Detect      0.01 Maximum Non-Detect     0.007

    -1.058 Kurtosis Detects       1.96

Variance Detects 5.1323E Percent Non-Detects      84.44
Mean Detects     0.007 SD Detects

ations results will not cover all Real World data sets; for additional insight the user may want to cons

95% Adjusted Gamma KM-UCL      0.023

Methylene Chloride

General Statistics
Total Number of Observations      45 Number of Distinct Observations      37

Number of Detects       7 Number of Non-Detects      38

   95% t UCL (Assumes normality)      0.028    95% H-Stat UCL      0.029

Suggested UCL to Use
95% KM (t) UCL      0.023 95% GROS Adjusted Gamma UCL      0.021

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics
Detected Data appear Gamma Distributed at 5% Significance Level

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
Recommendations are based upon data size, data distribution, and skewness.

mmendations are based upon the results of the simulation studies summarized in Singh, Maichle, and 

KM SD (logged)       0.49    95% Critical H Value (KM-Log)       1.89
KM Standard Error of Mean (logged)      0.099

DL/2 Statistics
DL/2 Normal DL/2 Log-Transformed
Mean in Original Scale      0.023 Mean in Log Scale     -4.007

SD in Original Scale      0.018 SD in Log Scale       0.71
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MLE Mean (bias corrected)      16.74 MLE Sd (bias corrected)      22.32

Theta hat (MLE)      28.43 Theta star (bias corrected MLE)      29.76
nu hat (MLE)

Gamma Kaplan-Meier (KM) Statistics
k hat (KM)      0.052 nu hat (KM)       4.74

Gamma GOF Tests on Detected Observations Only
A-D Test Statistic      10.15 Anderson-Darling GOF Test

5% A-D Critical Value       0.80ed Data Not Gamma Distributed at 5% Significanc
K-S Test Statistic       0.45 Kolmogrov-Smirnoff GOF

5% K-S Critical Value       0.14ed Data Not Gamma Distributed at 5% Significanc

     49.45 nu star (bias corrected)      47.25

Detected Data Not Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only
k hat (MLE)       0.58 k star (bias corrected MLE)       0.56

     46.85 95% KM Chebyshev UCL      60.93

SD      68.66    95% KM (BCA) UCL      36.68
   95% KM (t) UCL      33.18    95% KM (Percentile Bootstrap) UCL

97.5% KM Chebyshev UCL      80.47 99% KM Chebyshev UCL    118.8

   95% KM (z) UCL      32.81    95% KM Bootstrap t UCL    376.7
90% KM Chebyshev UCL

Normal GOF Test on Detects Only
Shapiro Wilk Test Statistic       0.17 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.94Detected Data Not Normal at 5% Significance Leve
Lilliefors Test Statistic       0.51 Lilliefors GOF Test

5% Lilliefors Critical Value       0.13Detected Data Not Normal at 5% Significance Leve

     36.36

Detected Data Not Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs
Mean      15.77 Standard Error of Mean      10.36

      6.47 Kurtosis Detects      41.92

Variance Detects   5160 Percent Non-Detects       6.66
Mean Detects      16.74 SD Detects

Mean of Logged Detects       1.76 SD of Logged Detects       0.80

Median Detects       5.34 CV Detects       4.29
Skewness Detects

Nickel

General Statistics
Total Number of Observations      45 Number of Distinct Observations      41

Number of Detects      42 Number of Non-Detects       3
Number of Distinct Detects      40 Number of Distinct Non-Detects       2

     71.83

Minimum Detect       2.2 Minimum Non-Detect       2.3
Maximum Detect    471 Maximum Non-Detect       2.4

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics
Detected Data appear Normal Distributed at 5% Significance Level

SD in Original Scale     0.001 SD in Log Scale       0.51
   95% t UCL (Assumes normality)

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
Recommendations are based upon data size, data distribution, and skewness.

mmendations are based upon the results of the simulation studies summarized in Singh, Maichle, and 
ations results will not cover all Real World data sets; for additional insight the user may want to cons

Suggested UCL to Use
95% KM (t) UCL     0.003 95% KM (Percentile Bootstrap) UCL     0.003

    -5.787

KM SD (logged)       0.75    95% Critical H Value (KM-Log)       2.11
KM Standard Error of Mean (logged)       0.23

    0.003    95% H-Stat UCL     0.004

DL/2 Statistics
DL/2 Normal DL/2 Log-Transformed
Mean in Original Scale     0.003 Mean in Log Scale

% t UCL (assumes normality of ROS data)     0.003    95% Percentile Bootstrap UCL     0.003
   95% BCA Bootstrap UCL     0.003    95% Bootstrap t UCL     0.003

   95% H-UCL (Log ROS)     0.003

CLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distribute
KM Mean (logged)     -6.39    95% H-UCL (KM -Log)     0.002

Lilliefors Test Statistic       0.25 Lilliefors GOF Test
5% Lilliefors Critical Value       0.33ected Data appear Lognormal at 5% Significance L

Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects
Mean in Original Scale     0.002 Mean in Log Scale     -6.099

SD in Original Scale     0.002 SD in Log Scale       0.53

mma Approximate UCL (use when n>=50)      0.01% Gamma Adjusted UCL (use when n<50)      0.01

Lognormal GOF Test on Detected Observations Only
Shapiro Wilk Test Statistic       0.81 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.80ected Data appear Lognormal at 5% Significance L
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Gamma GOF Tests on Detected Observations Only
A-D Test Statistic       0.85 Anderson-Darling GOF Test

      2.02 95% KM Chebyshev UCL       2.37

SD       1.23    95% KM (BCA) UCL       2.00
95% KM (t) UCL       1.69 95% KM (Percentile Bootstrap) UCL

97.5% KM Chebyshev UCL       2.85 99% KM Chebyshev UCL       3.80

   95% KM (z) UCL       1.68    95% KM Bootstrap t UCL       1.69
90% KM Chebyshev UCL

Normal GOF Test on Detects Only
Shapiro Wilk Test Statistic       0.92 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.87etected Data appear Normal at 5% Significance Le
Lilliefors Test Statistic       0.17 Lilliefors GOF Test

5% Lilliefors Critical Value       0.23etected Data appear Normal at 5% Significance Le

      1.9

Detected Data appear Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs
Mean       1.25 Standard Error of Mean       0.25

      0.17 Kurtosis Detects     -0.2

Variance Detects       1.12 Percent Non-Detects      48.15
Mean Detects       2.14 SD Detects

Mean of Logged Detects       0.54 SD of Logged Detects       0.89

Median Detects       1.88 CV Detects       0.49
Skewness Detects

Nitrate

General Statistics
Total Number of Observations      27 Number of Distinct Observations      26

Number of Detects      14 Number of Non-Detects      13
Number of Distinct Detects      14 Number of Distinct Non-Detects      12

      1.06

Minimum Detect       0.1 Minimum Non-Detect       1
Maximum Detect       3.84 Maximum Non-Detect       3.45

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics
Data do not follow a Discernible Distribution at 5% Significance Level

SD in Original Scale      69.45 SD in Log Scale       0.87
   95% t UCL (Assumes normality)

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
Recommendations are based upon data size, data distribution, and skewness.

mmendations are based upon the results of the simulation studies summarized in Singh, Maichle, and 
ations results will not cover all Real World data sets; for additional insight the user may want to cons

Suggested UCL to Use
95% KM (Chebyshev) UCL      60.93

% t UCL (assumes normality of ROS data)      33.12    95% Percentile Bootstrap UCL      36.31

      1.65

   95% BCA Bootstrap UCL      46.9    95% Bootstrap t UCL    367.7
   95% H-UCL (Log ROS)      10.08

     33.1    95% H-Stat UCL      10.29

DL/2 Statistics
DL/2 Normal DL/2 Log-Transformed
Mean in Original Scale      15.7 Mean in Log Scale

Lilliefors Test Statistic       0.25 Lilliefors GOF Test
5% Lilliefors Critical Value       0.13etected Data Not Lognormal at 5% Significance Le

Detected Data Not Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects
Mean in Original Scale      15.73 Mean in Log Scale       1.67

SD in Original Scale      69.45 SD in Log Scale       0.84

mma Approximate UCL (use when n>=50)      23.61% Gamma Adjusted UCL (use when n<50)      23.94

Adjusted Level of Significance (β)      0.044
Approximate Chi Square Value (39.75, α)

Lognormal GOF Test on Detected Observations Only
Shapiro Wilk Test Statistic       0.61 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.94etected Data Not Lognormal at 5% Significance Le

SD      69.47 CV       4.44

     23.51

k hat (MLE)       0.45 k star (bias corrected MLE)       0.44
Theta hat (MLE)      34.16 Theta star (bias corrected MLE)      35.37

     26.31 Adjusted Chi Square Value (39.75, β)      25.94

nu hat (MLE)      41.16 nu star (bias corrected)      39.75
MLE Mean (bias corrected)      15.62 MLE Sd (bias corrected)

Gamma (KM) may not be used when k hat (KM) is < 0.1

Gamma ROS Statistics using Imputed  Non-Detects
GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1

Approximate Chi Square Value (4.75, α)       1.03 Adjusted Chi Square Value (4.75, β)       0.98
 Approximate KM-UCL (use when n>=50)

For such situations, GROS method tends to yield inflated values of UCLs and BTVs
ma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM e

Minimum      0.01 Mean      15.62
Maximum    471 Median       5.3

     72.18mma Adjusted KM-UCL (use when n<50)      76.21



2076
2077
2078
2079
2080
2081
2082
2083
2084
2085
2086
2087
2088
2089
2090
2091
2092
2093
2094
2095
2096
2097
2098
2099
2100
2101
2102
2103
2104
2105
2106
2107
2108
2109
2110
2111
2112
2113
2114
2115
2116
2117
2118
2119
2120
2121
2122
2123
2124
2125
2126
2127
2128
2129
2130
2131
2132
2133
2134
2135
2136
2137
2138
2139
2140
2141
2142
2143
2144
2145
2146
2147
2148
2149
2150
2151
2152
2153
2154
2155
2156
2157
2158

A B C D E F G H I J K L

Normal GOF Test on Detects Only
Shapiro Wilk Test Statistic       0.82 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.81etected Data appear Normal at 5% Significance Le
Lilliefors Test Statistic       0.23 Lilliefors GOF Test

5% Lilliefors Critical Value       0.31etected Data appear Normal at 5% Significance Le

      0.85 Kurtosis Detects     -1.039

Variance Detects     0.002 Percent Non-Detects      82.22
Mean Detects      0.062 SD Detects

Mean of Logged Detects     -3.06 SD of Logged Detects       0.82

Median Detects      0.043 CV Detects       0.79
Skewness Detects

Number of Detects       8 Number of Non-Detects      37
Number of Distinct Detects       8 Number of Distinct Non-Detects      22

     0.050

Minimum Detect      0.018 Minimum Non-Detect      0.036
Maximum Detect       0.14 Maximum Non-Detect       0.4

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
Recommendations are based upon data size, data distribution, and skewness.

mmendations are based upon the results of the simulation studies summarized in Singh, Maichle, and 
ations results will not cover all Real World data sets; for additional insight the user may want to cons

Suggested UCL to Use
95% KM (t) UCL       1.69 95% KM (Percentile Bootstrap) UCL       1.9

Phenanthrene

General Statistics
Total Number of Observations      45 Number of Distinct Observations      30

      1.82    95% H-Stat UCL       2.25

DL/2 Statistics
DL/2 Normal DL/2 Log-Transformed
Mean in Original Scale       1.47 Mean in Log Scale

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics
Detected Data appear Normal Distributed at 5% Significance Level

SD in Original Scale       1.05 SD in Log Scale       0.81
   95% t UCL (Assumes normality)

SD in Original Scale       1.14 SD in Log Scale       0.95
% t UCL (assumes normality of ROS data)       1.70    95% Percentile Bootstrap UCL       1.68

      0.11

   95% BCA Bootstrap UCL       1.72    95% Bootstrap t UCL       1.77
   95% H-UCL (Log ROS)       2.25

Lognormal GOF Test on Detected Observations Only
Shapiro Wilk Test Statistic       0.68 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.87etected Data Not Lognormal at 5% Significance Le
Lilliefors Test Statistic       0.30 Lilliefors GOF Test

5% Lilliefors Critical Value       0.23etected Data Not Lognormal at 5% Significance Le
Detected Data Not Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects
Mean in Original Scale       1.33 Mean in Log Scale     -0.11

     65.5 Adjusted Chi Square Value (85.86, β)      64.36

nu hat (MLE)      95.09 nu star (bias corrected)      85.86
MLE Mean (bias corrected)       1.41 MLE Sd (bias corrected)

mma Approximate UCL (use when n>=50)       1.85% Gamma Adjusted UCL (use when n<50)       1.88

Adjusted Level of Significance (β)      0.040
Approximate Chi Square Value (85.86, α)

Maximum       3.84 Median       1.04
SD       1.08 CV       0.76

      1.12

k hat (MLE)       1.76 k star (bias corrected MLE)       1.59
Theta hat (MLE)       0.80 Theta star (bias corrected MLE)       0.89

Approximate Chi Square Value (56.22, α)      39.99 Adjusted Chi Square Value (56.22, β)      39.11
 Approximate KM-UCL (use when n>=50)       1.77mma Adjusted KM-UCL (use when n<50)       1.81

ma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM e
Minimum       0.1 Mean       1.41

Gamma ROS Statistics using Imputed  Non-Detects
GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1
For such situations, GROS method tends to yield inflated values of UCLs and BTVs

Theta hat (MLE)       0.87 Theta star (bias corrected MLE)       1.08
nu hat (MLE)      68.77 nu star (bias corrected)      55.37

Gamma Kaplan-Meier (KM) Statistics
k hat (KM)       1.04 nu hat (KM)      56.22

MLE Mean (bias corrected)       2.14 MLE Sd (bias corrected)       1.52

5% A-D Critical Value       0.74ed Data Not Gamma Distributed at 5% Significanc
K-S Test Statistic       0.23 Kolmogrov-Smirnoff GOF

5% K-S Critical Value       0.23ed Data Not Gamma Distributed at 5% Significanc
Detected Data Not Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only
k hat (MLE)       2.45 k star (bias corrected MLE)       1.97
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Pyrene

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics
Detected Data appear Normal Distributed at 5% Significance Level

SD in Original Scale      0.081 SD in Log Scale       1.08
   95% t UCL (Assumes normality)

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
Recommendations are based upon data size, data distribution, and skewness.

mmendations are based upon the results of the simulation studies summarized in Singh, Maichle, and 
ations results will not cover all Real World data sets; for additional insight the user may want to cons

Suggested UCL to Use
95% KM (t) UCL      0.047 95% KM (Percentile Bootstrap) UCL      0.047

CLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distribute
KM Mean (logged)     -3.55    95% H-UCL (KM -Log)      0.039

    -2.816

KM SD (logged)       0.56    95% Critical H Value (KM-Log)       1.95
KM Standard Error of Mean (logged)       0.14

      0.11    95% H-Stat UCL       0.16

DL/2 Statistics
DL/2 Normal DL/2 Log-Transformed
Mean in Original Scale      0.098 Mean in Log Scale

SD in Original Scale      0.026 SD in Log Scale       0.51
% t UCL (assumes normality of ROS data)      0.041    95% Percentile Bootstrap UCL      0.041

   95% BCA Bootstrap UCL      0.043    95% Bootstrap t UCL      0.045
   95% H-UCL (Log ROS)      0.038

Lognormal GOF Test on Detected Observations Only
Shapiro Wilk Test Statistic       0.89 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.81ected Data appear Lognormal at 5% Significance L
Lilliefors Test Statistic       0.18 Lilliefors GOF Test

5% Lilliefors Critical Value       0.31ected Data appear Lognormal at 5% Significance L
Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects
Mean in Original Scale      0.034 Mean in Log Scale     -3.526

   161.3 Adjusted Chi Square Value (192.44, β)    160.4

nu hat (MLE)    204.8 nu star (bias corrected)    192.4
MLE Mean (bias corrected)      0.033 MLE Sd (bias corrected)

mma Approximate UCL (use when n>=50)      0.039% Gamma Adjusted UCL (use when n<50)      0.039

Adjusted Level of Significance (β)      0.044
pproximate Chi Square Value (192.44, α)

Maximum       0.14 Median      0.021
SD      0.028 CV       0.85

     0.022

k hat (MLE)       2.27 k star (bias corrected MLE)       2.13
Theta hat (MLE)      0.014 Theta star (bias corrected MLE)      0.015

pproximate Chi Square Value (111.96, α)      88.53 Adjusted Chi Square Value (111.96, β)      87.84
 Approximate KM-UCL (use when n>=50)      0.045mma Adjusted KM-UCL (use when n<50)      0.045

ma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM e
Minimum      0.01 Mean      0.033

Gamma ROS Statistics using Imputed  Non-Detects
GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1
For such situations, GROS method tends to yield inflated values of UCLs and BTVs

Theta hat (MLE)      0.033 Theta star (bias corrected MLE)      0.050
nu hat (MLE)      29.63 nu star (bias corrected)      19.85

Gamma Kaplan-Meier (KM) Statistics
k hat (KM)       1.24 nu hat (KM)    112

MLE Mean (bias corrected)      0.062 MLE Sd (bias corrected)      0.056

Gamma GOF Tests on Detected Observations Only
A-D Test Statistic       0.46 Anderson-Darling GOF Test

5% A-D Critical Value       0.72d data appear Gamma Distributed at 5% Significan
K-S Test Statistic       0.21 Kolmogrov-Smirnoff GOF

5% K-S Critical Value       0.29d data appear Gamma Distributed at 5% Significan
Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only
k hat (MLE)       1.85 k star (bias corrected MLE)       1.24

     0.056 95% KM Chebyshev UCL      0.066

SD      0.032    95% KM (BCA) UCL      0.049
95% KM (t) UCL      0.047 95% KM (Percentile Bootstrap) UCL

97.5% KM Chebyshev UCL      0.079 99% KM Chebyshev UCL       0.10

   95% KM (z) UCL      0.047    95% KM Bootstrap t UCL      0.055
90% KM Chebyshev UCL

     0.047

Detected Data appear Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs
Mean      0.035 Standard Error of Mean     0.007
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CLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distribute
KM Mean (logged)     -3.106    95% H-UCL (KM -Log)      0.059

    -2.74

KM SD (logged)       0.50    95% Critical H Value (KM-Log)       1.91
KM Standard Error of Mean (logged)       0.10

DL/2 Statistics
DL/2 Normal DL/2 Log-Transformed
Mean in Original Scale       0.10 Mean in Log Scale

SD in Original Scale      0.035 SD in Log Scale       0.58
% t UCL (assumes normality of ROS data)      0.053    95% Percentile Bootstrap UCL      0.053

   95% BCA Bootstrap UCL      0.055    95% Bootstrap t UCL      0.057
   95% H-UCL (Log ROS)      0.051

Lognormal GOF Test on Detected Observations Only
Shapiro Wilk Test Statistic       0.96 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.82ected Data appear Lognormal at 5% Significance L
Lilliefors Test Statistic       0.14 Lilliefors GOF Test

5% Lilliefors Critical Value       0.29ected Data appear Lognormal at 5% Significance L
Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects
Mean in Original Scale      0.044 Mean in Log Scale     -3.312

     75.15 Adjusted Chi Square Value (96.85, β)      74.52

nu hat (MLE)    102.3 nu star (bias corrected)      96.85
MLE Mean (bias corrected)      0.035 MLE Sd (bias corrected)

mma Approximate UCL (use when n>=50)      0.045% Gamma Adjusted UCL (use when n<50)      0.045

Adjusted Level of Significance (β)      0.044
Approximate Chi Square Value (96.85, α)

Maximum       0.18 Median      0.01
SD      0.041 CV       1.16

     0.034

k hat (MLE)       1.13 k star (bias corrected MLE)       1.07
Theta hat (MLE)      0.031 Theta star (bias corrected MLE)      0.032

pproximate Chi Square Value (158.87, α)    130.7 Adjusted Chi Square Value (158.87, β)    129.9
 Approximate KM-UCL (use when n>=50)      0.064mma Adjusted KM-UCL (use when n<50)      0.064

ma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM e
Minimum      0.01 Mean      0.035

Gamma ROS Statistics using Imputed  Non-Detects
GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1
For such situations, GROS method tends to yield inflated values of UCLs and BTVs

Theta hat (MLE)      0.025 Theta star (bias corrected MLE)      0.036
nu hat (MLE)      65.29 nu star (bias corrected)      44.86

Gamma Kaplan-Meier (KM) Statistics
k hat (KM)       1.76 nu hat (KM)    158.9

MLE Mean (bias corrected)      0.091 MLE Sd (bias corrected)      0.057

Gamma GOF Tests on Detected Observations Only
A-D Test Statistic       0.29 Anderson-Darling GOF Test

5% A-D Critical Value       0.72d data appear Gamma Distributed at 5% Significan
K-S Test Statistic       0.18 Kolmogrov-Smirnoff GOF

5% K-S Critical Value       0.28d data appear Gamma Distributed at 5% Significan
Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only
k hat (MLE)       3.62 k star (bias corrected MLE)       2.49

     0.077 95% KM Chebyshev UCL      0.088

SD      0.039    95% KM (BCA) UCL      0.069
95% KM (t) UCL      0.066 95% KM (Percentile Bootstrap) UCL

97.5% KM Chebyshev UCL       0.10 99% KM Chebyshev UCL       0.13

   95% KM (z) UCL      0.066    95% KM Bootstrap t UCL      0.076
90% KM Chebyshev UCL

Normal GOF Test on Detects Only
Shapiro Wilk Test Statistic       0.87 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.82etected Data appear Normal at 5% Significance Le
Lilliefors Test Statistic       0.21 Lilliefors GOF Test

5% Lilliefors Critical Value       0.29etected Data appear Normal at 5% Significance Le

     0.067

Detected Data appear Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs
Mean      0.053 Standard Error of Mean     0.008

      1.04 Kurtosis Detects    -0.027

Variance Detects     0.002 Percent Non-Detects      80%
Mean Detects      0.091 SD Detects

Mean of Logged Detects     -2.536 SD of Logged Detects       0.56

Median Detects      0.069 CV Detects       0.58
Skewness Detects

General Statistics
Total Number of Observations      45 Number of Distinct Observations      31

Number of Detects       9 Number of Non-Detects      36
Number of Distinct Detects       9 Number of Distinct Non-Detects      22

     0.053

Minimum Detect      0.033 Minimum Non-Detect      0.036
Maximum Detect       0.18 Maximum Non-Detect       0.4
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Lognormal GOF Test on Detected Observations Only
Shapiro Wilk Test Statistic       0.95 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.76ected Data appear Lognormal at 5% Significance L
Lilliefors Test Statistic       0.24 Lilliefors GOF Test

5% Lilliefors Critical Value       0.39ected Data appear Lognormal at 5% Significance L

     16.65 Adjusted Chi Square Value (27.65, β)      16.35

nu hat (MLE)      28.29 nu star (bias corrected)      27.65
MLE Mean (bias corrected)       0.14 MLE Sd (bias corrected)

mma Approximate UCL (use when n>=50)       0.23% Gamma Adjusted UCL (use when n<50)       0.23

Adjusted Level of Significance (β)      0.044
Approximate Chi Square Value (27.65, α)

Maximum       2.3 Median      0.01
SD       0.43 CV       3.04

      0.24

k hat (MLE)       0.32 k star (bias corrected MLE)       0.32
Theta hat (MLE)       0.42 Theta star (bias corrected MLE)       0.43

Approximate Chi Square Value (73.19, α)      54.49 Adjusted Chi Square Value (73.19, β)      53.93
 Approximate KM-UCL (use when n>=50)       0.47mma Adjusted KM-UCL (use when n<50)       0.47

ma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM e
Minimum      0.01 Mean       0.14

Gamma ROS Statistics using Imputed  Non-Detects
GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1
For such situations, GROS method tends to yield inflated values of UCLs and BTVs

Theta hat (MLE)       0.48 Theta star (bias corrected MLE)       1.06
nu hat (MLE)      22.89 nu star (bias corrected)      10.49

Gamma Kaplan-Meier (KM) Statistics
k hat (KM)       0.85 nu hat (KM)      73.19

MLE Mean (bias corrected)       1.11 MLE Sd (bias corrected)       1.08

Gamma GOF Tests on Detected Observations Only
A-D Test Statistic       0.25 Anderson-Darling GOF Test

5% A-D Critical Value       0.68d data appear Gamma Distributed at 5% Significan
K-S Test Statistic       0.23 Kolmogrov-Smirnoff GOF

5% K-S Critical Value       0.36d data appear Gamma Distributed at 5% Significan
Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only
k hat (MLE)       2.28 k star (bias corrected MLE)       1.04

      0.56 95% KM Chebyshev UCL       0.65

SD       0.38    95% KM (BCA) UCL     N/A    
95% KM (t) UCL       0.47 95% KM (Percentile Bootstrap) UCL

97.5% KM Chebyshev UCL       0.78 99% KM Chebyshev UCL       1.04

   95% KM (z) UCL       0.46    95% KM Bootstrap t UCL     N/A    
90% KM Chebyshev UCL

Normal GOF Test on Detects Only
Shapiro Wilk Test Statistic       0.93 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.76etected Data appear Normal at 5% Significance Le
Lilliefors Test Statistic       0.25 Lilliefors GOF Test

5% Lilliefors Critical Value       0.39etected Data appear Normal at 5% Significance Le

    N/A    

Detected Data appear Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs
Mean       0.35 Standard Error of Mean      0.07

      0.83 Kurtosis Detects       0.85

Variance Detects       0.60 Percent Non-Detects      88.37
Mean Detects       1.11 SD Detects

Mean of Logged Detects     -0.128 SD of Logged Detects       0.81

Median Detects       1.2 CV Detects       0.69
Skewness Detects

Selenium

General Statistics
Total Number of Observations      43 Number of Distinct Observations      26

Number of Detects       5 Number of Non-Detects      38
Number of Distinct Detects       4 Number of Distinct Non-Detects      23

      0.77

Minimum Detect       0.27 Minimum Non-Detect       0.22
Maximum Detect       2.3 Maximum Non-Detect       1.31

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics
Detected Data appear Normal Distributed at 5% Significance Level

SD in Original Scale      0.080 SD in Log Scale       1.05
   95% t UCL (Assumes normality)

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
Recommendations are based upon data size, data distribution, and skewness.

mmendations are based upon the results of the simulation studies summarized in Singh, Maichle, and 
ations results will not cover all Real World data sets; for additional insight the user may want to cons

Suggested UCL to Use
95% KM (t) UCL      0.066 95% KM (Percentile Bootstrap) UCL      0.067

      0.12    95% H-Stat UCL       0.16
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 Approximate KM-UCL (use when n>=50)      11.74mma Adjusted KM-UCL (use when n<50)      11.97

Gamma ROS Statistics using Imputed  Non-Detects
GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1

nu hat (MLE)      30.81 nu star (bias corrected)      28.12

Gamma Kaplan-Meier (KM) Statistics
k hat (KM)       0.26 nu hat (KM)      23.43

MLE Mean (bias corrected)      12.42 MLE Sd (bias corrected)      15.88

Approximate Chi Square Value (23.43, α)      13.42 Adjusted Chi Square Value (23.43, β)      13.16

K-S Test Statistic       0.15 Kolmogrov-Smirnoff GOF
5% K-S Critical Value       0.19d data appear Gamma Distributed at 5% Significan

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only
k hat (MLE)       0.67 k star (bias corrected MLE)       0.61

Theta hat (MLE)      18.54 Theta star (bias corrected MLE)      20.31

97.5% KM Chebyshev UCL      19.26 99% KM Chebyshev UCL      26.7

   95% KM (z) UCL      10.02    95% KM Bootstrap t UCL      11.43
90% KM Chebyshev UCL

Gamma GOF Tests on Detected Observations Only
A-D Test Statistic       0.64 Anderson-Darling GOF Test

5% A-D Critical Value       0.79d data appear Gamma Distributed at 5% Significan

5% Lilliefors Critical Value       0.18Detected Data Not Normal at 5% Significance Leve
Detected Data Not Normal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.91Detected Data Not Normal at 5% Significance Leve
Lilliefors Test Statistic       0.26

     10.13

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs
Mean       6.72 Standard Error of Mean       2.00

     12.75 95% KM Chebyshev UCL      15.47

SD      13.02 95% KM (BCA) UCL      10.35
   95% KM (t) UCL      10.1    95% KM (Percentile Bootstrap) UCL

Median Detects       4.26 CV Detects       1.31
Skewness Detects       1.64 Kurtosis Detects       1.75

Mean of Logged Detects       1.61 SD of Logged Detects       1.46

Lilliefors GOF Test

Normal GOF Test on Detects Only
Shapiro Wilk Test Statistic       0.73 Shapiro Wilk GOF Test

Number of Distinct Detects      23 Number of Distinct Non-Detects      18
Minimum Detect       0.4 Minimum Non-Detect       0.48

Maximum Detect      55.6 Maximum Non-Detect       2.4
Variance Detects    268.1 Percent Non-Detects      47.73

Mean Detects      12.42 SD Detects      16.38

ations results will not cover all Real World data sets; for additional insight the user may want to cons

Silver

General Statistics

Warning: One or more Recommended UCL(s) not available!

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
Recommendations are based upon data size, data distribution, and skewness.

mmendations are based upon the results of the simulation studies summarized in Singh, Maichle, and 

Total Number of Observations      44 Number of Distinct Observations      41
Number of Detects      23 Number of Non-Detects      21

Mean in Original Scale       0.51 Mean in Log Scale     -0.903
SD in Original Scale       0.37 SD in Log Scale       0.72

   95% t UCL (Assumes normality)       0.61    95% H-Stat UCL       0.66

Suggested UCL to Use
95% KM (t) UCL       0.47 95% KM (Percentile Bootstrap) UCL     N/A    

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics
Detected Data appear Normal Distributed at 5% Significance Level

CLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distribute
KM Mean (logged)     -1.279    95% H-UCL (KM -Log)       0.38

KM SD (logged)       0.54    95% Critical H Value (KM-Log)       1.93
KM Standard Error of Mean (logged)       0.11

DL/2 Statistics
DL/2 Normal DL/2 Log-Transformed

SD in Original Scale       0.41 SD in Log Scale       1.01
% t UCL (assumes normality of ROS data)       0.31    95% Percentile Bootstrap UCL       0.32

   95% BCA Bootstrap UCL       0.37    95% Bootstrap t UCL       0.42
   95% H-UCL (Log ROS)       0.23

Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects
Mean in Original Scale       0.20 Mean in Log Scale     -2.314
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97.5% KM Chebyshev UCL     0.003 99% KM Chebyshev UCL     0.004

   95% KM (z) UCL     0.002    95% KM Bootstrap t UCL     0.002
90% KM Chebyshev UCL

Gamma GOF Tests on Detected Observations Only
A-D Test Statistic       0.30 Anderson-Darling GOF Test

5% A-D Critical Value       0.74d data appear Gamma Distributed at 5% Significan

Lilliefors Test Statistic       0.23 Lilliefors GOF Test
5% Lilliefors Critical Value       0.26etected Data appear Normal at 5% Significance Le

    0.002

Detected Data appear Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs
Mean     0.001 Standard Error of Mean 3.5161E

    0.002 95% KM Chebyshev UCL     0.003

SD     0.002    95% KM (BCA) UCL     0.002
95% KM (t) UCL     0.002 95% KM (Percentile Bootstrap) UCL

Mean of Logged Detects     -6.097 SD of Logged Detects       1.06

Median Detects     0.002 CV Detects       0.93
Skewness Detects

Normal GOF Test on Detects Only
Shapiro Wilk Test Statistic       0.85 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.85etected Data appear Normal at 5% Significance Le

Number of Distinct Detects      10 Number of Distinct Non-Detects      18

    0.003

Minimum Detect 5.2000E Minimum Non-Detect     0.001
Maximum Detect      0.010 Maximum Non-Detect     0.006

      1.22 Kurtosis Detects       0.92

Variance Detects 1.1069E Percent Non-Detects      75.56
Mean Detects     0.003 SD Detects

ations results will not cover all Real World data sets; for additional insight the user may want to cons

95% Adjusted Gamma KM-UCL      11.97

Tetrachloroethene

General Statistics
Total Number of Observations      45 Number of Distinct Observations      28

Number of Detects      11 Number of Non-Detects      34

   95% t UCL (Assumes normality)      10.06    95% H-Stat UCL      15.14

Suggested UCL to Use
95% KM (BCA) UCL      10.35 95% GROS Adjusted Gamma UCL      12.3

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics
Detected Data appear Gamma Distributed at 5% Significance Level

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
Recommendations are based upon data size, data distribution, and skewness.

mmendations are based upon the results of the simulation studies summarized in Singh, Maichle, and 

KM SD (logged)       1.60    95% Critical H Value (KM-Log)       3.12
KM Standard Error of Mean (logged)       0.25

DL/2 Statistics
DL/2 Normal DL/2 Log-Transformed
Mean in Original Scale       6.72 Mean in Log Scale       0.39

SD in Original Scale      13.17 SD in Log Scale       1.71

% t UCL (assumes normality of ROS data)       9.97    95% Percentile Bootstrap UCL      10.12
   95% BCA Bootstrap UCL      10.63    95% Bootstrap t UCL      11.42

   95% H-UCL (Log ROS)      18.71

CLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distribute
KM Mean (logged)       0.45    95% H-UCL (KM -Log)      12.4

Lilliefors Test Statistic      0.090 Lilliefors GOF Test
5% Lilliefors Critical Value       0.18ected Data appear Lognormal at 5% Significance L

Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects
Mean in Original Scale       6.62 Mean in Log Scale       0.18

SD in Original Scale      13.22 SD in Log Scale       1.87

mma Approximate UCL (use when n>=50)      12.04% Gamma Adjusted UCL (use when n<50)      12.3

Adjusted Level of Significance (β)      0.044
Approximate Chi Square Value (19.70, α)

Lognormal GOF Test on Detected Observations Only
Shapiro Wilk Test Statistic       0.96 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.91ected Data appear Lognormal at 5% Significance L

SD      13.28 CV       2.04

     13.73

k hat (MLE)       0.22 k star (bias corrected MLE)       0.22
Theta hat (MLE)      28.99 Theta star (bias corrected MLE)      29.01

     10.63 Adjusted Chi Square Value (19.70, β)      10.41

nu hat (MLE)      19.71 nu star (bias corrected)      19.7
MLE Mean (bias corrected)       6.49 MLE Sd (bias corrected)

ma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM e
Minimum      0.01 Mean       6.49

For such situations, GROS method tends to yield inflated values of UCLs and BTVs

Maximum      55.6 Median       0.47
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Normal GOF Test on Detects Only

      1.58 Kurtosis Detects       3.02

Variance Detects      0.071 Percent Non-Detects      88.64
Mean Detects       0.43 SD Detects

Mean of Logged Detects     -0.978 SD of Logged Detects       0.57

Median Detects       0.33 CV Detects       0.61
Skewness Detects

Thallium

General Statistics
Total Number of Observations      44 Number of Distinct Observations      35

Number of Detects       5 Number of Non-Detects      39
Number of Distinct Detects       4 Number of Distinct Non-Detects      31

      0.26

Minimum Detect       0.18 Minimum Non-Detect      0.074
Maximum Detect       0.88 Maximum Non-Detect       0.87

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics
Detected Data appear Normal Distributed at 5% Significance Level

SD in Original Scale     0.002 SD in Log Scale       0.88
   95% t UCL (Assumes normality)

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
Recommendations are based upon data size, data distribution, and skewness.

mmendations are based upon the results of the simulation studies summarized in Singh, Maichle, and 
ations results will not cover all Real World data sets; for additional insight the user may want to cons

Suggested UCL to Use
95% KM (t) UCL     0.002 95% KM (Percentile Bootstrap) UCL     0.002

    -6.514

KM SD (logged)       0.83    95% Critical H Value (KM-Log)       2.19
KM Standard Error of Mean (logged)       0.15

    0.002    95% H-Stat UCL     0.002

DL/2 Statistics
DL/2 Normal DL/2 Log-Transformed
Mean in Original Scale     0.002 Mean in Log Scale

% t UCL (assumes normality of ROS data)     0.001    95% Percentile Bootstrap UCL     0.001
   95% BCA Bootstrap UCL     0.002    95% Bootstrap t UCL     0.002

   95% H-UCL (Log ROS)     0.001

CLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distribute
KM Mean (logged)     -7.017    95% H-UCL (KM -Log)     0.001

Lilliefors Test Statistic       0.15 Lilliefors GOF Test
5% Lilliefors Critical Value       0.26ected Data appear Lognormal at 5% Significance L

Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects
Mean in Original Scale     0.001 Mean in Log Scale     -7.005

SD in Original Scale     0.002 SD in Log Scale       0.84

mma Approximate UCL (use when n>=50)     0.009% Gamma Adjusted UCL (use when n<50)     0.009

Adjusted Level of Significance (β)      0.044
pproximate Chi Square Value (232.00, α)

Lognormal GOF Test on Detected Observations Only
Shapiro Wilk Test Statistic       0.93 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.85ected Data appear Lognormal at 5% Significance L

SD     0.003 CV       0.38

    0.005

k hat (MLE)       2.74 k star (bias corrected MLE)       2.57
Theta hat (MLE)     0.003 Theta star (bias corrected MLE)     0.003

   197.7 Adjusted Chi Square Value (232.00, β)    196.7

nu hat (MLE)    247.1 nu star (bias corrected)    232
MLE Mean (bias corrected)     0.008 MLE Sd (bias corrected)

 Approximate KM-UCL (use when n>=50)     0.002mma Adjusted KM-UCL (use when n<50)     0.002

ma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM e
Minimum 5.2000E Mean     0.008

Gamma ROS Statistics using Imputed  Non-Detects
GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1
For such situations, GROS method tends to yield inflated values of UCLs and BTVs

Maximum      0.010 Median      0.01

nu hat (MLE)      27.26 nu star (bias corrected)      21.16

Gamma Kaplan-Meier (KM) Statistics
k hat (KM)       0.50 nu hat (KM)      45.09

MLE Mean (bias corrected)     0.003 MLE Sd (bias corrected)     0.003

Approximate Chi Square Value (45.09, α)      30.69 Adjusted Chi Square Value (45.09, β)      30.3

K-S Test Statistic       0.15 Kolmogrov-Smirnoff GOF
5% K-S Critical Value       0.26d data appear Gamma Distributed at 5% Significan

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only
k hat (MLE)       1.23 k star (bias corrected MLE)       0.96

Theta hat (MLE)     0.002 Theta star (bias corrected MLE)     0.003
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Warning: One or more Recommended UCL(s) not available!

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
Recommendations are based upon data size, data distribution, and skewness.

Mean in Original Scale       0.16 Mean in Log Scale     -2.058
SD in Original Scale       0.14 SD in Log Scale       0.60

   95% t UCL (Assumes normality)       0.19    95% H-Stat UCL       0.18

Suggested UCL to Use
95% KM (t) UCL       0.16 95% KM (Percentile Bootstrap) UCL     N/A    

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics
Detected Data appear Normal Distributed at 5% Significance Level

CLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distribute
KM Mean (logged)     -2.366    95% H-UCL (KM -Log)       0.13

KM SD (logged)       0.56    95% Critical H Value (KM-Log)       1.95
KM Standard Error of Mean (logged)       0.10

DL/2 Statistics
DL/2 Normal DL/2 Log-Transformed

SD in Original Scale       0.15 SD in Log Scale       0.83
% t UCL (assumes normality of ROS data)       0.12    95% Percentile Bootstrap UCL       0.12

   95% BCA Bootstrap UCL       0.13    95% Bootstrap t UCL       0.17
   95% H-UCL (Log ROS)      0.09

Lognormal GOF Test on Detected Observations Only
Shapiro Wilk Test Statistic       0.95 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.76ected Data appear Lognormal at 5% Significance L
Lilliefors Test Statistic       0.21 Lilliefors GOF Test

5% Lilliefors Critical Value       0.39ected Data appear Lognormal at 5% Significance L
Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects
Mean in Original Scale      0.083 Mean in Log Scale     -3.032

     26.84 Adjusted Chi Square Value (40.40, β)      26.46

nu hat (MLE)      41.92 nu star (bias corrected)      40.4
MLE Mean (bias corrected)      0.057 MLE Sd (bias corrected)

mma Approximate UCL (use when n>=50)      0.087% Gamma Adjusted UCL (use when n<50)      0.088

Adjusted Level of Significance (β)      0.044
Approximate Chi Square Value (40.40, α)

Maximum       0.88 Median      0.01
SD       0.15 CV       2.72

     0.085

k hat (MLE)       0.47 k star (bias corrected MLE)       0.45
Theta hat (MLE)       0.12 Theta star (bias corrected MLE)       0.12

Approximate Chi Square Value (65.68, α)      48.03 Adjusted Chi Square Value (65.68, β)      47.52
 Approximate KM-UCL (use when n>=50)       0.16mma Adjusted KM-UCL (use when n<50)       0.16

ma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM e
Minimum      0.01 Mean      0.057

Gamma ROS Statistics using Imputed  Non-Detects
GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1
For such situations, GROS method tends to yield inflated values of UCLs and BTVs

Theta hat (MLE)       0.11 Theta star (bias corrected MLE)       0.26
nu hat (MLE)      38.13 nu star (bias corrected)      16.58

Gamma Kaplan-Meier (KM) Statistics
k hat (KM)       0.74 nu hat (KM)      65.68

MLE Mean (bias corrected)       0.43 MLE Sd (bias corrected)       0.33

Gamma GOF Tests on Detected Observations Only
A-D Test Statistic       0.35 Anderson-Darling GOF Test

5% A-D Critical Value       0.68d data appear Gamma Distributed at 5% Significan
K-S Test Statistic       0.22 Kolmogrov-Smirnoff GOF

5% K-S Critical Value       0.35d data appear Gamma Distributed at 5% Significan
Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only
k hat (MLE)       3.81 k star (bias corrected MLE)       1.65

      0.19 95% KM Chebyshev UCL       0.22

SD       0.14    95% KM (BCA) UCL     N/A    
95% KM (t) UCL       0.16 95% KM (Percentile Bootstrap) UCL

97.5% KM Chebyshev UCL       0.27 99% KM Chebyshev UCL       0.36

   95% KM (z) UCL       0.16    95% KM Bootstrap t UCL     N/A    
90% KM Chebyshev UCL

Shapiro Wilk Test Statistic       0.84 Shapiro Wilk GOF Test
5% Shapiro Wilk Critical Value       0.76etected Data appear Normal at 5% Significance Le

Lilliefors Test Statistic       0.29 Lilliefors GOF Test
5% Lilliefors Critical Value       0.39etected Data appear Normal at 5% Significance Le

    N/A    

Detected Data appear Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs
Mean       0.12 Standard Error of Mean      0.024
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% t UCL (assumes normality of ROS data)       0.75    95% Percentile Bootstrap UCL       0.78
   95% BCA Bootstrap UCL       1.01    95% Bootstrap t UCL       3.85

   95% H-UCL (Log ROS)       1.92

CLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distribute
KM Mean (logged)     -4.078    95% H-UCL (KM -Log)       0.12

Lilliefors Test Statistic       0.18 Lilliefors GOF Test
5% Lilliefors Critical Value       0.39ected Data appear Lognormal at 5% Significance L

Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects
Mean in Original Scale       0.37 Mean in Log Scale     -4.542

SD in Original Scale       1.53 SD in Log Scale       2.60

mma Approximate UCL (use when n>=50)       0.75% Gamma Adjusted UCL (use when n<50)       0.76

Adjusted Level of Significance (β)      0.044
Approximate Chi Square Value (21.80, α)

Lognormal GOF Test on Detected Observations Only
Shapiro Wilk Test Statistic       0.93 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.76ected Data appear Lognormal at 5% Significance L

SD       1.54 CV       3.67

      0.85

k hat (MLE)       0.24 k star (bias corrected MLE)       0.24
Theta hat (MLE)       1.72 Theta star (bias corrected MLE)       1.73

     12.19 Adjusted Chi Square Value (21.80, β)      11.95

nu hat (MLE)      21.92 nu star (bias corrected)      21.8
MLE Mean (bias corrected)       0.42 MLE Sd (bias corrected)

GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs
GROS may not be used when kstar of detected data is small such as < 0.1

Approximate Chi Square Value (4.84, α)       1.07 Adjusted Chi Square Value (4.84, β)       1.02
 Approximate KM-UCL (use when n>=50)

For such situations, GROS method tends to yield inflated values of UCLs and BTVs
ma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM e

Minimum     0.009 Mean       0.42
Maximum       9.11 Median      0.01

Theta hat (MLE)       8.08 Theta star (bias corrected MLE)      10.71
nu hat (MLE)

      1.57mma Adjusted KM-UCL (use when n<50)       1.66

Gamma Kaplan-Meier (KM) Statistics
k hat (KM)      0.053 nu hat (KM)       4.83

Gamma (KM) may not be used when k hat (KM) is < 0.1

Gamma ROS Statistics using Imputed  Non-Detects

K-S Test Statistic       0.20 Kolmogrov-Smirnoff GOF
5% K-S Critical Value       0.37d data appear Gamma Distributed at 5% Significan

      3.75 nu star (bias corrected)       2.83

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only
k hat (MLE)       0.37 k star (bias corrected MLE)       0.28

MLE Mean (bias corrected)       3.03 MLE Sd (bias corrected)       5.70

97.5% KM Chebyshev UCL       1.93 99% KM Chebyshev UCL       2.86

   95% KM (z) UCL       0.76    95% KM Bootstrap t UCL       2.54
90% KM Chebyshev UCL

Gamma GOF Tests on Detected Observations Only
A-D Test Statistic       0.24 Anderson-Darling GOF Test

5% A-D Critical Value       0.72d data appear Gamma Distributed at 5% Significan

5% Lilliefors Critical Value       0.39etected Data appear Normal at 5% Significance Le
Detected Data appear Normal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.76etected Data appear Normal at 5% Significance Le
Lilliefors Test Statistic       0.29

      0.83

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs
Mean       0.35 Standard Error of Mean       0.25

      1.11 95% KM Chebyshev UCL       1.45

SD       1.51    95% KM (BCA) UCL       0.87
95% KM (t) UCL       0.77 95% KM (Percentile Bootstrap) UCL

Median Detects       0.97 CV Detects       1.30
Skewness Detects       1.13 Kurtosis Detects     -0.136

Mean of Logged Detects     -0.659 SD of Logged Detects       2.87

Lilliefors GOF Test

Normal GOF Test on Detects Only
Shapiro Wilk Test Statistic       0.83 Shapiro Wilk GOF Test

Number of Distinct Detects       5 Number of Distinct Non-Detects       7
Minimum Detect     0.009 Minimum Non-Detect      0.052

Maximum Detect       9.11 Maximum Non-Detect       0.5
Variance Detects      15.71 Percent Non-Detects      88.89

Mean Detects       3.03 SD Detects       3.96

ations results will not cover all Real World data sets; for additional insight the user may want to cons

Trinitrotoluene[2,4,6-]

General Statistics

mmendations are based upon the results of the simulation studies summarized in Singh, Maichle, and 

Total Number of Observations      45 Number of Distinct Observations      12
Number of Detects       5 Number of Non-Detects      40
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   595.5 Adjusted Chi Square Value (653.84, β)    590.2

nu hat (MLE)    783 nu star (bias corrected)    653.8
MLE Mean (bias corrected)       2.08 MLE Sd (bias corrected)

mma Approximate UCL (use when n>=50)       2.28% Gamma Adjusted UCL (use when n<50)       2.30

Adjusted Level of Significance (β)      0.035
pproximate Chi Square Value (653.84, α)

Maximum       2.95 Median       2.05
SD       0.45 CV       0.21

      0.48

k hat (MLE)      21.75 k star (bias corrected MLE)      18.16
Theta hat (MLE)      0.095 Theta star (bias corrected MLE)       0.11

pproximate Chi Square Value (612.86, α)    556.4 Adjusted Chi Square Value (612.86, β)    551.3
 Approximate KM-UCL (use when n>=50)       2.30mma Adjusted KM-UCL (use when n<50)       2.32

ma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM e
Minimum       1.26 Mean       2.08

Gamma ROS Statistics using Imputed  Non-Detects
GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1
For such situations, GROS method tends to yield inflated values of UCLs and BTVs

Theta hat (MLE)       0.12 Theta star (bias corrected MLE)       0.16
nu hat (MLE)    426.4 nu star (bias corrected)    329.3

Gamma Kaplan-Meier (KM) Statistics
k hat (KM)      17.02 nu hat (KM)    612.9

MLE Mean (bias corrected)       2.09 MLE Sd (bias corrected)       0.58

Gamma GOF Tests on Detected Observations Only
A-D Test Statistic       0.21 Anderson-Darling GOF Test

5% A-D Critical Value       0.73d data appear Gamma Distributed at 5% Significan
K-S Test Statistic       0.13 Kolmogrov-Smirnoff GOF

5% K-S Critical Value       0.23d data appear Gamma Distributed at 5% Significan
Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only
k hat (MLE)      16.4 k star (bias corrected MLE)      12.67

      2.52 95% KM Chebyshev UCL       2.72

SD       0.50    95% KM (BCA) UCL       2.32
95% KM (t) UCL       2.34 95% KM (Percentile Bootstrap) UCL

97.5% KM Chebyshev UCL       3.00 99% KM Chebyshev UCL       3.54

   95% KM (z) UCL       2.33    95% KM Bootstrap t UCL       2.35
90% KM Chebyshev UCL

Normal GOF Test on Detects Only
Shapiro Wilk Test Statistic       0.96 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.86etected Data appear Normal at 5% Significance Le
Lilliefors Test Statistic       0.11 Lilliefors GOF Test

5% Lilliefors Critical Value       0.24etected Data appear Normal at 5% Significance Le

      2.33

Detected Data appear Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs
Mean       2.09 Standard Error of Mean       0.14

     0.074 Kurtosis Detects     -1.064

Variance Detects       0.27 Percent Non-Detects      27.78
Mean Detects       2.09 SD Detects

Mean of Logged Detects       0.70 SD of Logged Detects       0.26

Median Detects       2.04 CV Detects       0.25
Skewness Detects

Uranium

General Statistics
Total Number of Observations      18 Number of Distinct Observations      17

Number of Detects      13 Number of Non-Detects       5
Number of Distinct Detects      13 Number of Distinct Non-Detects       4

      0.52

Minimum Detect       1.26 Minimum Non-Detect      28.2
Maximum Detect       2.95 Maximum Non-Detect      30

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics
Detected Data appear Normal Distributed at 5% Significance Level

SD in Original Scale       1.50 SD in Log Scale       1.16
   95% t UCL (Assumes normality)

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
Recommendations are based upon data size, data distribution, and skewness.

mmendations are based upon the results of the simulation studies summarized in Singh, Maichle, and 
ations results will not cover all Real World data sets; for additional insight the user may want to cons

Suggested UCL to Use
95% KM (t) UCL       0.77 95% KM (Percentile Bootstrap) UCL       0.83

    -1.736

KM SD (logged)       1.59    95% Critical H Value (KM-Log)       3.11
KM Standard Error of Mean (logged)       0.33

      0.87    95% H-Stat UCL       0.54

DL/2 Statistics
DL/2 Normal DL/2 Log-Transformed
Mean in Original Scale       0.50 Mean in Log Scale
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5% Shapiro Wilk Critical Value       0.94 Data Not Lognormal at 5% Significance Level
Lilliefors Test Statistic       0.13

Approximate Chi Square Value (0.05)    205.3

Assuming Gamma Distribution
oximate Gamma UCL (use when n>=50))      20.6% Adjusted Gamma UCL (use when n<50)      20.71

Adjusted Level of Significance      0.044 Adjusted Chi Square Value    204.3

Lilliefors Lognormal GOF Test

Lognormal GOF Test
Shapiro Wilk Test Statistic       0.90 Shapiro Wilk Lognormal GOF Test

Detected data follow Appr. Gamma Distribution at 5% Significance Level

Gamma Statistics
k hat (MLE)       2.91 k star (bias corrected MLE)       2.73

Theta hat (MLE)       6.04 Theta star (bias corrected MLE)       6.45
nu hat (MLE)    256.4 nu star (bias corrected)    240.2

MLE Mean (bias corrected)      17.61 MLE Sd (bias corrected)      10.66

Assuming Normal Distribution
   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL      19.94

Gamma GOF Test
A-D Test Statistic       0.77 Anderson-Darling Gamma GOF Test

5% A-D Critical Value       0.75ata Not Gamma Distributed at 5% Significance Lev
K-S Test Statistic       0.12 Kolmogrov-Smirnoff Gamma GOF Test

5% K-S Critical Value       0.13d data appear Gamma Distributed at 5% Significan

5% Shapiro Wilk Critical Value       0.94 Data appear Normal at 5% Significance Level
Lilliefors Test Statistic      0.080 Lilliefors GOF Test

   95% Adjusted-CLT UCL (Chen-1995)      19.93

5% Lilliefors Critical Value       0.13 Data appear Normal at 5% Significance Level
Data appear Normal at 5% Significance Level

   95% Modified-t UCL (Johnson-1978)      19.95

      0.52 Skewness       0.19

Minimum       3.1 Mean      17.61
Maximum      40.1 Median

Normal GOF Test
Shapiro Wilk Test Statistic       0.96 Shapiro Wilk GOF Test

SD       9.20 Std. Error of Mean       1.38
Coefficient of Variation

Vanadium

General Statistics

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
Recommendations are based upon data size, data distribution, and skewness.

mmendations are based upon the results of the simulation studies summarized in Singh, Maichle, and 
ations results will not cover all Real World data sets; for additional insight the user may want to cons

     17.25

Total Number of Observations      44 Number of Distinct Observations      41
Number of Missing Observations       0

Mean in Original Scale       5.57 Mean in Log Scale       1.25
SD in Original Scale       5.79 SD in Log Scale       0.93

   95% t UCL (Assumes normality)       7.94    95% H-Stat UCL       9.70

Suggested UCL to Use
95% KM (t) UCL       2.34 95% KM (Percentile Bootstrap) UCL       2.33

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics
Detected Data appear Normal Distributed at 5% Significance Level

CLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distribute
KM Mean (logged)       0.70    95% H-UCL (KM -Log)       2.33

KM SD (logged)       0.25    95% Critical H Value (KM-Log)       1.82
KM Standard Error of Mean (logged)      0.072

DL/2 Statistics
DL/2 Normal DL/2 Log-Transformed

SD in Original Scale       0.45 SD in Log Scale       0.22
% t UCL (assumes normality of ROS data)       2.26    95% Percentile Bootstrap UCL       2.25

   95% BCA Bootstrap UCL       2.25    95% Bootstrap t UCL       2.26
   95% H-UCL (Log ROS)       2.29

Lognormal GOF Test on Detected Observations Only
Shapiro Wilk Test Statistic       0.96 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.86ected Data appear Lognormal at 5% Significance L
Lilliefors Test Statistic       0.13 Lilliefors GOF Test

5% Lilliefors Critical Value       0.24ected Data appear Lognormal at 5% Significance L
Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects
Mean in Original Scale       2.07 Mean in Log Scale       0.70
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Lognormal Statistics
Minimum of Logged Data       2.37 Mean of logged Data       3.22

Lilliefors Lognormal GOF Test

Lognormal GOF Test
Shapiro Wilk Test Statistic       0.92 Shapiro Wilk Lognormal GOF Test

5% Lilliefors Critical Value       0.13Data appear Lognormal at 5% Significance Level
Data appear Approximate Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.94 Data Not Lognormal at 5% Significance Level
Lilliefors Test Statistic       0.13

Maximum of Logged Data       4.78 SD of logged Data       0.42

nu hat (MLE)    463.1 nu star (bias corrected)    433.6
MLE Mean (bias corrected)      27.89 MLE Sd (bias corrected)      12.71

Approximate Chi Square Value (0.05)    386.3

Assuming Gamma Distribution
roximate Gamma UCL (use when n>=50)      31.3% Adjusted Gamma UCL (use when n<50)      31.42

Adjusted Level of Significance      0.044 Adjusted Chi Square Value    384.8

K-S Test Statistic       0.12 Kolmogrov-Smirnoff Gamma GOF Test
5% K-S Critical Value       0.13d data appear Gamma Distributed at 5% Significan

Detected data follow Appr. Gamma Distribution at 5% Significance Level

Gamma Statistics
k hat (MLE)       5.14 k star (bias corrected MLE)       4.81

Theta hat (MLE)       5.42 Theta star (bias corrected MLE)       5.78

   95% Modified-t UCL (Johnson-1978)      32.24

Assuming Normal Distribution
   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL      31.98

Gamma GOF Test
A-D Test Statistic       1.25 Anderson-Darling Gamma GOF Test

5% A-D Critical Value       0.75ata Not Gamma Distributed at 5% Significance Lev

Normal GOF Test
Shapiro Wilk Test Statistic       0.62 Shapiro Wilk GOF Test

SD      16.34 Std. Error of Mean       2.43
Coefficient of Variation

5% Shapiro Wilk Critical Value       0.94 Data Not Normal at 5% Significance Level
Lilliefors Test Statistic       0.20 Lilliefors GOF Test

   95% Adjusted-CLT UCL (Chen-1995)      33.52

5% Lilliefors Critical Value       0.13 Data Not Normal at 5% Significance Level
Data Not Normal at 5% Significance Level

     25.8

Total Number of Observations      45 Number of Distinct Observations      41
Number of Missing Observations       0

      0.58 Skewness       4.2

Minimum      10.7 Mean      27.89
Maximum    120 Median

 97.5% Chebyshev(Mean, Sd) UCL      26.27    99% Chebyshev(Mean, Sd) UCL      31.41

Suggested UCL to Use
95% Student's-t UCL      19.94

Zinc

General Statistics

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
mmendations are based upon the results of the simulation studies summarized in Singh, Singh, and 

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.
For additional insight the user may want to consult a statistician.

   95% CLT UCL      19.89    95% Jackknife UCL      19.94
   95% Standard Bootstrap UCL      19.78    95% Bootstrap-t UCL      19.99

   95% Hall's Bootstrap UCL      19.96    95% Percentile Bootstrap UCL      19.98
   95% BCA Bootstrap UCL      19.98

   90% Chebyshev(Mean, Sd) UCL      21.77    95% Chebyshev(Mean, Sd) UCL      23.66

     38.43

Assuming Lognormal Distribution
   95% H-UCL      22.75    90% Chebyshev (MVUE) UCL      24.38

Nonparametric Distribution Free UCL Statistics
Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

   95% Chebyshev (MVUE) UCL      27.13  97.5% Chebyshev (MVUE) UCL      30.94
   99% Chebyshev (MVUE) UCL

5% Lilliefors Critical Value       0.13 Data Not Lognormal at 5% Significance Level
Data Not Lognormal at 5% Significance Level

Maximum of Logged Data       3.69 SD of logged Data       0.67

Lognormal Statistics
Minimum of Logged Data       1.13 Mean of logged Data       2.68
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tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
mmendations are based upon the results of the simulation studies summarized in Singh, Singh, and 

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.
For additional insight the user may want to consult a statistician.

   95% BCA Bootstrap UCL      34.2
   90% Chebyshev(Mean, Sd) UCL      35.2    95% Chebyshev(Mean, Sd) UCL      38.51

 97.5% Chebyshev(Mean, Sd) UCL      43.1    99% Chebyshev(Mean, Sd) UCL      52.12

Suggested UCL to Use
95% Adjusted Gamma UCL      31.42

Nonparametric Distribution Free UCLs

   95% Chebyshev (MVUE) UCL      35.45  97.5% Chebyshev (MVUE) UCL      38.86
   99% Chebyshev (MVUE) UCL

   95% CLT UCL      31.9    95% Jackknife UCL      31.98
   95% Standard Bootstrap UCL      31.87    95% Bootstrap-t UCL      35.1

   95% Hall's Bootstrap UCL      50.47    95% Percentile Bootstrap UCL      31.95

     45.57

Assuming Lognormal Distribution
   95% H-UCL      31.1    90% Chebyshev (MVUE) UCL      32.99

Nonparametric Distribution Free UCL Statistics
Data appear to follow a Discernible Distribution at 5% Significance Level
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tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
mmendations are based upon the results of the simulation studies summarized in Singh, Singh, and 

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

   95% BCA Bootstrap UCL   6189
   90% Chebyshev(Mean, Sd) UCL   6684    95% Chebyshev(Mean, Sd) UCL   7198

 97.5% Chebyshev(Mean, Sd) UCL   7911    99% Chebyshev(Mean, Sd) UCL   9311

Suggested UCL to Use
95% Student's-t UCL   6184

Nonparametric Distribution Free UCLs

   95% Chebyshev (MVUE) UCL   9224  97.5% Chebyshev (MVUE) UCL  10587
   99% Chebyshev (MVUE) UCL

   95% CLT UCL   6172    95% Jackknife UCL   6184
   95% Standard Bootstrap UCL   6179    95% Bootstrap-t UCL   6155

   95% Hall's Bootstrap UCL   6210    95% Percentile Bootstrap UCL   6150

Lognormal Statistics
Minimum of Logged Data       5.68 Mean of logged Data       8.42

 13264

Assuming Lognormal Distribution
   95% H-UCL   7665    90% Chebyshev (MVUE) UCL   8242

Nonparametric Distribution Free UCL Statistics
Data appear to follow a Discernible Distribution at 5% Significance Level

Lilliefors Lognormal GOF Test

Lognormal GOF Test
Shapiro Wilk Test Statistic       0.82 Shapiro Wilk Lognormal GOF Test

5% Lilliefors Critical Value       0.12 Data Not Lognormal at 5% Significance Level
Data Not Lognormal at 5% Significance Level

5% Shapiro Wilk P Value 4.4425E Data Not Lognormal at 5% Significance Level
Lilliefors Test Statistic       0.20

Maximum of Logged Data       9.39 SD of logged Data       0.77

nu hat (MLE)    277 nu star (bias corrected)    262.3
MLE Mean (bias corrected)   5550 MLE Sd (bias corrected)   3495

Approximate Chi Square Value (0.05)    225.8

Assuming Gamma Distribution
oximate Gamma UCL (use when n>=50))   6448% Adjusted Gamma UCL (use when n<50)   6475

Adjusted Level of Significance      0.045 Adjusted Chi Square Value    224.9

5% A-D Critical Value       0.75ata Not Gamma Distributed at 5% Significance Lev
K-S Test Statistic       0.17 Kolmogrov-Smirnoff Gamma GOF Test

Gamma Statistics
k hat (MLE)       2.66 k star (bias corrected MLE)       2.52

5% K-S Critical Value       0.12ata Not Gamma Distributed at 5% Significance Lev
Data Not Gamma Distributed at 5% Significance Level

Theta hat (MLE)   2084 Theta star (bias corrected MLE)   2200

Lilliefors Test Statistic      0.084 Lilliefors GOF Test
5% Lilliefors Critical Value       0.12 Data appear Normal at 5% Significance Level

   95% Modified-t UCL (Johnson-1978)   6183

Data appear Normal at 5% Significance Level

Assuming Normal Distribution
   95% Normal UCL    95% UCLs (Adjusted for Skewness)

Gamma GOF Test
A-D Test Statistic       1.58 Anderson-Darling Gamma GOF Test

   95% Student's-t UCL   6184    95% Adjusted-CLT UCL (Chen-1995)   6167

Coefficient of Variation       0.49 Skewness    -0.089

Maximum  12000 Median   5810
SD

Normal GOF Test
Shapiro Wilk Test Statistic       0.96 Shapiro Wilk GOF Test
5% Shapiro Wilk P Value       0.33 Data appear Normal at 5% Significance Level

  5550

General Statistics
Total Number of Observations      52 Number of Distinct Observations      52

  2726 Std. Error of Mean    378

Number of Missing Observations       0
Minimum    295 Mean

95%

UCL Statistics for Data Sets with Non-Detects

User Selected Options
e/Time of Computation   2/13/2015 10:51:32 PM

 f Bootstrap Operations   2000

Aluminum

From File   ProUCLinput_16-029(x)_0-10.xls
Full Precision   OFF

Confidence Coefficient   
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% t UCL (assumes normality of ROS data)       0.17    95% Percentile Bootstrap UCL       0.17
   95% BCA Bootstrap UCL       0.17    95% Bootstrap t UCL       0.18

   95% H-UCL (Log ROS)       0.18

CLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distribute

Lilliefors Test Statistic       0.21 Lilliefors GOF Test
5% Lilliefors Critical Value       0.31ected Data appear Lognormal at 5% Significance L

Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects
Mean in Original Scale       0.13 Mean in Log Scale     -2.53

SD in Original Scale       0.16 SD in Log Scale       0.99

mma Approximate UCL (use when n>=50)       0.15% Gamma Adjusted UCL (use when n<50)       0.15

Adjusted Level of Significance (β)      0.045
Approximate Chi Square Value (51.79, α)

Lognormal GOF Test on Detected Observations Only
Shapiro Wilk Test Statistic       0.94 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.81ected Data appear Lognormal at 5% Significance L

SD       0.17 CV       1.67

      0.14

k hat (MLE)       0.51 k star (bias corrected MLE)       0.49
Theta hat (MLE)       0.20 Theta star (bias corrected MLE)       0.21

     36.26 Adjusted Chi Square Value (51.79, β)      35.89

nu hat (MLE)      53.55 nu star (bias corrected)      51.79
MLE Mean (bias corrected)       0.10 MLE Sd (bias corrected)

 Approximate KM-UCL (use when n>=50)       0.18mma Adjusted KM-UCL (use when n<50)       0.18

ma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM e
Minimum      0.01 Mean       0.10

Gamma ROS Statistics using Imputed  Non-Detects
GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1
For such situations, GROS method tends to yield inflated values of UCLs and BTVs

Maximum       0.81 Median      0.01

nu hat (MLE)      48.38 nu star (bias corrected)      31.57

Gamma Kaplan-Meier (KM) Statistics
k hat (KM)       0.73 nu hat (KM)      76.64

MLE Mean (bias corrected)       0.41 MLE Sd (bias corrected)       0.29

Approximate Chi Square Value (76.64, α)      57.48 Adjusted Chi Square Value (76.64, β)      57

K-S Test Statistic       0.20 Kolmogrov-Smirnoff GOF
5% K-S Critical Value       0.29d data appear Gamma Distributed at 5% Significan

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only
k hat (MLE)       3.02 k star (bias corrected MLE)       1.97

Theta hat (MLE)       0.13 Theta star (bias corrected MLE)       0.20

97.5% KM Chebyshev UCL       0.31 99% KM Chebyshev UCL       0.42

   95% KM (z) UCL       0.18    95% KM Bootstrap t UCL       0.18
90% KM Chebyshev UCL

Gamma GOF Tests on Detected Observations Only
A-D Test Statistic       0.29 Anderson-Darling GOF Test

5% A-D Critical Value       0.72d data appear Gamma Distributed at 5% Significan

Lilliefors Test Statistic       0.17 Lilliefors GOF Test
5% Lilliefors Critical Value       0.31etected Data appear Normal at 5% Significance Le

      0.18

Detected Data appear Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs
Mean       0.13 Standard Error of Mean      0.029

      0.22 95% KM Chebyshev UCL       0.26

SD       0.15    95% KM (BCA) UCL       0.19
95% KM (t) UCL       0.18 95% KM (Percentile Bootstrap) UCL

Mean of Logged Detects     -1.066 SD of Logged Detects       0.66

Median Detects       0.40 CV Detects       0.58
Skewness Detects

Normal GOF Test on Detects Only
Shapiro Wilk Test Statistic       0.93 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.81etected Data appear Normal at 5% Significance Le

Number of Distinct Detects       8 Number of Distinct Non-Detects       8

      0.23

Minimum Detect       0.11 Minimum Non-Detect      0.052
Maximum Detect       0.81 Maximum Non-Detect       1.3

      0.44 Kurtosis Detects     -0.792

Variance Detects      0.057 Percent Non-Detects      84.62
Mean Detects       0.41 SD Detects

 highly negatively-skewed data, confidence limits (e.g., Chen, Johnson, Lognormal, and Gamma) ma
reliable.  Chen's and Johnson's methods provide adjustments for positvely skewed data sets.

Amino-2,6-dinitrotoluene[4-]

For additional insight the user may want to consult a statistician.

General Statistics
Total Number of Observations      52 Number of Distinct Observations      16

Number of Detects       8 Number of Non-Detects      44
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     25.88 Adjusted Chi Square Value (39.23, β)      25.57

nu hat (MLE)      40.22 nu star (bias corrected)      39.23
MLE Mean (bias corrected)       0.17 MLE Sd (bias corrected)

Adjusted Level of Significance (β)      0.045
Approximate Chi Square Value (39.23, α)

Maximum       1.9 Median      0.01
SD       0.36 CV       2.09

      0.28

k hat (MLE)       0.38 k star (bias corrected MLE)       0.37
Theta hat (MLE)       0.44 Theta star (bias corrected MLE)       0.45

Approximate Chi Square Value (38.23, α)      25.07 Adjusted Chi Square Value (38.23, β)      24.76
 Approximate KM-UCL (use when n>=50)       0.31mma Adjusted KM-UCL (use when n<50)       0.31

ma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM e
Minimum      0.01 Mean       0.17

Gamma ROS Statistics using Imputed  Non-Detects
GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1
For such situations, GROS method tends to yield inflated values of UCLs and BTVs

Theta hat (MLE)       0.45 Theta star (bias corrected MLE)       0.60
nu hat (MLE)      29.7 nu star (bias corrected)      22.12

Gamma Kaplan-Meier (KM) Statistics
k hat (KM)       0.36 nu hat (KM)      38.23

MLE Mean (bias corrected)       0.66 MLE Sd (bias corrected)       0.63

Gamma GOF Tests on Detected Observations Only
A-D Test Statistic       0.29 Anderson-Darling GOF Test

5% A-D Critical Value       0.74d data appear Gamma Distributed at 5% Significan
K-S Test Statistic       0.18 Kolmogrov-Smirnoff GOF

5% K-S Critical Value       0.27d data appear Gamma Distributed at 5% Significan
Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only
k hat (MLE)       1.48 k star (bias corrected MLE)       1.10

      0.36 95% KM Chebyshev UCL       0.43

SD       0.34    95% KM (BCA) UCL       0.3
95% KM (t) UCL       0.29 95% KM (Percentile Bootstrap) UCL

97.5% KM Chebyshev UCL       0.54 99% KM Chebyshev UCL       0.73

   95% KM (z) UCL       0.29    95% KM Bootstrap t UCL       0.32
90% KM Chebyshev UCL

Normal GOF Test on Detects Only
Shapiro Wilk Test Statistic       0.86 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.84etected Data appear Normal at 5% Significance Le
Lilliefors Test Statistic       0.26 Lilliefors GOF Test

5% Lilliefors Critical Value       0.28etected Data appear Normal at 5% Significance Le

      0.29

Detected Data appear Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs
Mean       0.20 Standard Error of Mean      0.053

      1.14 Kurtosis Detects       0.82

Variance Detects       0.33 Percent Non-Detects      80.77
Mean Detects       0.66 SD Detects

Mean of Logged Detects     -0.775 SD of Logged Detects       0.95

Median Detects       0.42 CV Detects       0.86
Skewness Detects

Amino-4,6-dinitrotoluene[2-]

General Statistics
Total Number of Observations      52 Number of Distinct Observations      17

Number of Detects      10 Number of Non-Detects      42
Number of Distinct Detects      10 Number of Distinct Non-Detects       7

      0.57

Minimum Detect       0.11 Minimum Non-Detect      0.052
Maximum Detect       1.9 Maximum Non-Detect       0.5

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics
Detected Data appear Normal Distributed at 5% Significance Level

SD in Original Scale       0.15 SD in Log Scale       0.80
   95% t UCL (Assumes normality)

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
Recommendations are based upon data size, data distribution, and skewness.

mmendations are based upon the results of the simulation studies summarized in Singh, Maichle, and 
ations results will not cover all Real World data sets; for additional insight the user may want to cons

Suggested UCL to Use
95% KM (t) UCL       0.18 95% KM (Percentile Bootstrap) UCL       0.18

    -1.736

KM SD (logged)       0.81    95% Critical H Value (KM-Log)       2.12
KM Standard Error of Mean (logged)       0.18

      0.26    95% H-Stat UCL       0.31

DL/2 Statistics
DL/2 Normal DL/2 Log-Transformed
Mean in Original Scale       0.22 Mean in Log Scale

KM Mean (logged)     -2.402    95% H-UCL (KM -Log)       0.16
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Theta hat (MLE)       0.46 Theta star (bias corrected MLE)       0.48
nu hat (MLE)    506.9 nu star (bias corrected)    477.8

Gamma Kaplan-Meier (KM) Statistics
k hat (KM)       3.61 nu hat (KM)    368.8

MLE Mean (bias corrected)       2.33 MLE Sd (bias corrected)       1.06

Gamma GOF Tests on Detected Observations Only
A-D Test Statistic       1.51 Anderson-Darling GOF Test

5% A-D Critical Value       0.75ed Data Not Gamma Distributed at 5% Significanc
K-S Test Statistic       0.13 Kolmogrov-Smirnoff GOF

5% K-S Critical Value       0.12ed Data Not Gamma Distributed at 5% Significanc
Detected Data Not Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only
k hat (MLE)       5.06 k star (bias corrected MLE)       4.77

      2.80 95% KM Chebyshev UCL       3.03

SD       1.20    95% KM (BCA) UCL       2.61
   95% KM (t) UCL       2.57    95% KM (Percentile Bootstrap) UCL

97.5% KM Chebyshev UCL       3.35 99% KM Chebyshev UCL       3.98

   95% KM (z) UCL       2.57    95% KM Bootstrap t UCL       2.70
90% KM Chebyshev UCL

Normal GOF Test on Detects Only
Shapiro Wilk Test Statistic       0.74 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.94Detected Data Not Normal at 5% Significance Leve
Lilliefors Test Statistic       0.19 Lilliefors GOF Test

5% Lilliefors Critical Value       0.12Detected Data Not Normal at 5% Significance Leve

      2.59

Detected Data Not Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs
Mean       2.29 Standard Error of Mean       0.17

      3.23 Kurtosis Detects      16.57

Variance Detects       1.41 Percent Non-Detects       1.96
Mean Detects       2.33 SD Detects

Mean of Logged Detects       0.74 SD of Logged Detects       0.47

Median Detects       2.28 CV Detects       0.51
Skewness Detects

Arsenic

General Statistics
Total Number of Observations      51 Number of Distinct Observations      43

Number of Detects      50 Number of Non-Detects       1
Number of Distinct Detects      42 Number of Distinct Non-Detects       1

      1.19

Minimum Detect       0.33 Minimum Non-Detect       0.17
Maximum Detect       8.7 Maximum Non-Detect       0.17

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics
Detected Data appear Normal Distributed at 5% Significance Level

SD in Original Scale       0.31 SD in Log Scale       0.88
   95% t UCL (Assumes normality)

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
Recommendations are based upon data size, data distribution, and skewness.

mmendations are based upon the results of the simulation studies summarized in Singh, Maichle, and 
ations results will not cover all Real World data sets; for additional insight the user may want to cons

Suggested UCL to Use
95% KM (t) UCL       0.29 95% KM (Percentile Bootstrap) UCL       0.29

CLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distribute
KM Mean (logged)     -2.259    95% H-UCL (KM -Log)       0.23

    -1.655

KM SD (logged)       1.00    95% Critical H Value (KM-Log)       2.31
KM Standard Error of Mean (logged)       0.19

      0.35    95% H-Stat UCL       0.37

DL/2 Statistics
DL/2 Normal DL/2 Log-Transformed
Mean in Original Scale       0.28 Mean in Log Scale

SD in Original Scale       0.34 SD in Log Scale       1.45
% t UCL (assumes normality of ROS data)       0.27    95% Percentile Bootstrap UCL       0.27

   95% BCA Bootstrap UCL       0.30    95% Bootstrap t UCL       0.33
   95% H-UCL (Log ROS)       0.34

Lognormal GOF Test on Detected Observations Only
Shapiro Wilk Test Statistic       0.94 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.84ected Data appear Lognormal at 5% Significance L
Lilliefors Test Statistic       0.15 Lilliefors GOF Test

5% Lilliefors Critical Value       0.28ected Data appear Lognormal at 5% Significance L
Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects
Mean in Original Scale       0.19 Mean in Log Scale     -2.693

mma Approximate UCL (use when n>=50)       0.26% Gamma Adjusted UCL (use when n<50)       0.26
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Data Not Gamma Distributed at 5% Significance Level

Gamma Statistics
k hat (MLE)       1.69 k star (bias corrected MLE)       1.61

Assuming Normal Distribution
   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL    193.6

Gamma GOF Test
A-D Test Statistic       1.10 Anderson-Darling Gamma GOF Test

5% A-D Critical Value       0.76ata Not Gamma Distributed at 5% Significance Lev
K-S Test Statistic       0.12 Kolmogrov-Smirnoff Gamma GOF Test

5% K-S Critical Value       0.12ata Not Gamma Distributed at 5% Significance Lev

5% Shapiro Wilk P Value 1.0296E Data Not Normal at 5% Significance Level
Lilliefors Test Statistic       0.19 Lilliefors GOF Test

   95% Adjusted-CLT UCL (Chen-1995)    197.9

5% Lilliefors Critical Value       0.12 Data Not Normal at 5% Significance Level
Data Not Normal at 5% Significance Level

   95% Modified-t UCL (Johnson-1978)    194.3

      0.74 Skewness       1.89

Minimum       4.45 Mean    164.8
Maximum    600 Median

Normal GOF Test
Shapiro Wilk Test Statistic       0.82 Shapiro Wilk GOF Test

SD    122.6 Std. Error of Mean      17.16
Coefficient of Variation

Barium

General Statistics

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
Recommendations are based upon data size, data distribution, and skewness.

mmendations are based upon the results of the simulation studies summarized in Singh, Maichle, and 
ations results will not cover all Real World data sets; for additional insight the user may want to cons
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Total Number of Observations      51 Number of Distinct Observations      49
Number of Missing Observations       0

DL/2 Statistics
DL/2 Normal DL/2 Log-Transformed
Mean in Original Scale       2.29 Mean in Log Scale       0.68

SD in Original Scale       1.22 SD in Log Scale       0.64
   95% t UCL (Assumes normality)       2.57    95% H-Stat UCL       2.92

Suggested UCL to Use
95% KM (Chebyshev) UCL       3.03

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics
Data do not follow a Discernible Distribution at 5% Significance Level

SD in Original Scale       1.20 SD in Log Scale       0.49
% t UCL (assumes normality of ROS data)       2.58    95% Percentile Bootstrap UCL       2.60

   95% BCA Bootstrap UCL       2.68    95% Bootstrap t UCL       2.70
   95% H-UCL (Log ROS)       2.65

Lognormal GOF Test on Detected Observations Only
Shapiro Wilk Test Statistic       0.90 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.94etected Data Not Lognormal at 5% Significance Le
Lilliefors Test Statistic       0.14 Lilliefors GOF Test

5% Lilliefors Critical Value       0.12etected Data Not Lognormal at 5% Significance Le
Detected Data Not Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects
Mean in Original Scale       2.30 Mean in Log Scale       0.72

   381.7 Adjusted Chi Square Value (428.65, β)    380.4

nu hat (MLE)    454 nu star (bias corrected)    428.7
MLE Mean (bias corrected)       2.29 MLE Sd (bias corrected)

mma Approximate UCL (use when n>=50)       2.58% Gamma Adjusted UCL (use when n<50)       2.58

Adjusted Level of Significance (β)      0.045
pproximate Chi Square Value (428.65, α)

Maximum       8.7 Median       2.24
SD       1.20 CV       0.52

      1.12

k hat (MLE)       4.45 k star (bias corrected MLE)       4.20
Theta hat (MLE)       0.51 Theta star (bias corrected MLE)       0.54

pproximate Chi Square Value (368.82, α)    325.3 Adjusted Chi Square Value (368.82, β)    324.1
 Approximate KM-UCL (use when n>=50)       2.59mma Adjusted KM-UCL (use when n<50)       2.60

ma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM e
Minimum       0.33 Mean       2.29

Gamma ROS Statistics using Imputed  Non-Detects
GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1
For such situations, GROS method tends to yield inflated values of UCLs and BTVs



416
417
418
419
420
421
422
423
424
425
426
427
428
429
430
431
432
433
434
435
436
437
438
439
440
441
442
443
444
445
446
447
448
449
450
451
452
453
454
455
456
457
458
459
460
461
462
463
464
465
466
467
468
469
470
471
472
473
474
475
476
477
478
479
480
481
482
483
484
485
486
487
488
489
490
491
492
493
494
495
496
497
498

A B C D E F G H I J K L

Theta hat (MLE)     0.008 Theta star (bias corrected MLE)      0.016

Gamma GOF Tests on Detected Observations Only
A-D Test Statistic       0.58 Anderson-Darling GOF Test

5% A-D Critical Value       0.69d data appear Gamma Distributed at 5% Significan
K-S Test Statistic       0.28 Kolmogrov-Smirnoff GOF

5% K-S Critical Value       0.33d data appear Gamma Distributed at 5% Significan
Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only
k hat (MLE)       4.57 k star (bias corrected MLE)       2.4

     0.038 95% KM Chebyshev UCL      0.043

SD      0.011    95% KM (BCA) UCL      0.035
95% KM (t) UCL      0.034 95% KM (Percentile Bootstrap) UCL

97.5% KM Chebyshev UCL      0.049 99% KM Chebyshev UCL      0.061

   95% KM (z) UCL      0.034    95% KM Bootstrap t UCL      0.035
90% KM Chebyshev UCL

Normal GOF Test on Detects Only
Shapiro Wilk Test Statistic       0.78 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.78etected Data appear Normal at 5% Significance Le
Lilliefors Test Statistic       0.31 Lilliefors GOF Test

5% Lilliefors Critical Value       0.36etected Data appear Normal at 5% Significance Le

     0.035

Detected Data appear Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs
Mean      0.029 Standard Error of Mean     0.003

      0.80 Kurtosis Detects     -1.866

Variance Detects 4.3909E Percent Non-Detects      88.46
Mean Detects      0.039 SD Detects

Mean of Logged Detects     -3.35 SD of Logged Detects       0.51

Median Detects      0.030 CV Detects       0.53
Skewness Detects

Number of Detects       6 Number of Non-Detects      46
Number of Distinct Detects       6 Number of Distinct Non-Detects      25

     0.021

Minimum Detect      0.020 Minimum Non-Detect      0.035
Maximum Detect      0.066 Maximum Non-Detect       0.4

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
mmendations are based upon the results of the simulation studies summarized in Singh, Singh, and 

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.
For additional insight the user may want to consult a statistician.

Suggested UCL to Use
95% Chebyshev (Mean, Sd) UCL    239.6

Benzo(a)pyrene

General Statistics
Total Number of Observations      52 Number of Distinct Observations      31

   95% CLT UCL    193    95% Jackknife UCL    193.6
   95% Standard Bootstrap UCL    192.3    95% Bootstrap-t UCL    198.4

   95% Hall's Bootstrap UCL    207.1    95% Percentile Bootstrap UCL    193.2
   95% BCA Bootstrap UCL    199.1

   90% Chebyshev(Mean, Sd) UCL    216.3    95% Chebyshev(Mean, Sd) UCL    239.6
 97.5% Chebyshev(Mean, Sd) UCL    272    99% Chebyshev(Mean, Sd) UCL    335.6

   500.6

Assuming Lognormal Distribution
   95% H-UCL    267.5    90% Chebyshev (MVUE) UCL    284.8

Nonparametric Distribution Free UCL Statistics
Data do not follow a Discernible Distribution (0.05)

Nonparametric Distribution Free UCLs

   95% Chebyshev (MVUE) UCL    327  97.5% Chebyshev (MVUE) UCL    385.5
   99% Chebyshev (MVUE) UCL

5% Lilliefors Critical Value       0.12 Data Not Lognormal at 5% Significance Level
Data Not Lognormal at 5% Significance Level

5% Shapiro Wilk P Value 2.8644E Data Not Lognormal at 5% Significance Level
Lilliefors Test Statistic       0.15

Maximum of Logged Data       6.39 SD of logged Data       0.98

Lognormal Statistics
Minimum of Logged Data       1.49 Mean of logged Data       4.78

Approximate Chi Square Value (0.05)    135.6

Assuming Gamma Distribution
oximate Gamma UCL (use when n>=50))    199.6% Adjusted Gamma UCL (use when n<50)    200.7

Adjusted Level of Significance      0.045 Adjusted Chi Square Value    134.8

Lilliefors Lognormal GOF Test

Lognormal GOF Test
Shapiro Wilk Test Statistic       0.83 Shapiro Wilk Lognormal GOF Test

Theta hat (MLE)      97.16 Theta star (bias corrected MLE)    102.4
nu hat (MLE)    173 nu star (bias corrected)    164.2

MLE Mean (bias corrected)    164.8 MLE Sd (bias corrected)    129.9
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Normal GOF Test on Detects Only
Shapiro Wilk Test Statistic       0.81 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.80etected Data appear Normal at 5% Significance Le
Lilliefors Test Statistic       0.30 Lilliefors GOF Test

5% Lilliefors Critical Value       0.33etected Data appear Normal at 5% Significance Le
Detected Data appear Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs

      1.04 Kurtosis Detects     -0.79

Variance Detects 6.3899E Percent Non-Detects      86.54
Mean Detects      0.043 SD Detects

Mean of Logged Detects     -3.265 SD of Logged Detects       0.54

Median Detects      0.035 CV Detects       0.58
Skewness Detects

Benzo(b)fluoranthene

General Statistics
Total Number of Observations      52 Number of Distinct Observations      30

Number of Detects       7 Number of Non-Detects      45
Number of Distinct Detects       7 Number of Distinct Non-Detects      24

     0.025

Minimum Detect      0.020 Minimum Non-Detect      0.035
Maximum Detect      0.083 Maximum Non-Detect       0.4

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics
Detected Data appear Normal Distributed at 5% Significance Level

SD in Original Scale      0.083 SD in Log Scale       1.09
   95% t UCL (Assumes normality)

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
Recommendations are based upon data size, data distribution, and skewness.

mmendations are based upon the results of the simulation studies summarized in Singh, Maichle, and 
ations results will not cover all Real World data sets; for additional insight the user may want to cons

Suggested UCL to Use
95% KM (t) UCL      0.034 95% KM (Percentile Bootstrap) UCL      0.035

CLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distribute
KM Mean (logged)     -3.592    95% H-UCL (KM -Log)      0.031

    -2.73

KM SD (logged)       0.30    95% Critical H Value (KM-Log)       1.71
KM Standard Error of Mean (logged)       0.10

      0.12    95% H-Stat UCL       0.17

DL/2 Statistics
DL/2 Normal DL/2 Log-Transformed
Mean in Original Scale       0.10 Mean in Log Scale

SD in Original Scale     0.009 SD in Log Scale       0.27
% t UCL (assumes normality of ROS data)      0.031    95% Percentile Bootstrap UCL      0.031

   95% BCA Bootstrap UCL      0.031    95% Bootstrap t UCL      0.032
   95% H-UCL (Log ROS)      0.031

Lognormal GOF Test on Detected Observations Only
Shapiro Wilk Test Statistic       0.84 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.78ected Data appear Lognormal at 5% Significance L
Lilliefors Test Statistic       0.24 Lilliefors GOF Test

5% Lilliefors Critical Value       0.36ected Data appear Lognormal at 5% Significance L
Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects
Mean in Original Scale      0.029 Mean in Log Scale     -3.575

   894.5 Adjusted Chi Square Value (965.65, β)    892.6

nu hat (MLE)   1023 nu star (bias corrected)    965.7
MLE Mean (bias corrected)      0.029 MLE Sd (bias corrected)

mma Approximate UCL (use when n>=50)      0.031% Gamma Adjusted UCL (use when n<50)      0.031

Adjusted Level of Significance (β)      0.045
pproximate Chi Square Value (965.65, α)

Maximum      0.066 Median      0.026
SD      0.010 CV       0.35

    0.009

k hat (MLE)       9.84 k star (bias corrected MLE)       9.28
Theta hat (MLE)     0.002 Theta star (bias corrected MLE)     0.003

pproximate Chi Square Value (666.44, α)    607.5 Adjusted Chi Square Value (666.44, β)    605.9
 Approximate KM-UCL (use when n>=50)      0.031mma Adjusted KM-UCL (use when n<50)      0.032

ma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM e
Minimum      0.014 Mean      0.029

Gamma ROS Statistics using Imputed  Non-Detects
GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1
For such situations, GROS method tends to yield inflated values of UCLs and BTVs

nu hat (MLE)      54.93 nu star (bias corrected)      28.8

Gamma Kaplan-Meier (KM) Statistics
k hat (KM)       6.40 nu hat (KM)    666.4

MLE Mean (bias corrected)      0.039 MLE Sd (bias corrected)      0.025
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Benzo(k)fluoranthene

General Statistics
Total Number of Observations      50 Number of Distinct Observations      32

Number of Detects       5 Number of Non-Detects      45

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics
Detected Data appear Normal Distributed at 5% Significance Level

SD in Original Scale      0.082 SD in Log Scale       1.08
   95% t UCL (Assumes normality)

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
Recommendations are based upon data size, data distribution, and skewness.

mmendations are based upon the results of the simulation studies summarized in Singh, Maichle, and 
ations results will not cover all Real World data sets; for additional insight the user may want to cons

Suggested UCL to Use
95% KM (t) UCL      0.038 95% KM (Percentile Bootstrap) UCL      0.038

CLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distribute
KM Mean (logged)     -3.518    95% H-UCL (KM -Log)      0.034

    -2.709

KM SD (logged)       0.35    95% Critical H Value (KM-Log)       1.75
KM Standard Error of Mean (logged)       0.10

      0.12    95% H-Stat UCL       0.17

DL/2 Statistics
DL/2 Normal DL/2 Log-Transformed
Mean in Original Scale       0.10 Mean in Log Scale

SD in Original Scale      0.012 SD in Log Scale       0.30
% t UCL (assumes normality of ROS data)      0.034    95% Percentile Bootstrap UCL      0.034

   95% BCA Bootstrap UCL      0.034    95% Bootstrap t UCL      0.035
   95% H-UCL (Log ROS)      0.033

Lognormal GOF Test on Detected Observations Only
Shapiro Wilk Test Statistic       0.89 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.80ected Data appear Lognormal at 5% Significance L
Lilliefors Test Statistic       0.22 Lilliefors GOF Test

5% Lilliefors Critical Value       0.33ected Data appear Lognormal at 5% Significance L
Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects
Mean in Original Scale      0.031 Mean in Log Scale     -3.51

   643.4 Adjusted Chi Square Value (704.01, β)    641.8

nu hat (MLE)    745.7 nu star (bias corrected)    704
MLE Mean (bias corrected)      0.031 MLE Sd (bias corrected)

mma Approximate UCL (use when n>=50)      0.034% Gamma Adjusted UCL (use when n<50)      0.034

Adjusted Level of Significance (β)      0.045
pproximate Chi Square Value (704.01, α)

Maximum      0.083 Median      0.027
SD      0.013 CV       0.42

     0.011

k hat (MLE)       7.17 k star (bias corrected MLE)       6.76
Theta hat (MLE)     0.004 Theta star (bias corrected MLE)     0.004

pproximate Chi Square Value (476.14, α)    426.5 Adjusted Chi Square Value (476.14, β)    425.2
 Approximate KM-UCL (use when n>=50)      0.035mma Adjusted KM-UCL (use when n<50)      0.035

ma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM e
Minimum      0.013 Mean      0.031

Gamma ROS Statistics using Imputed  Non-Detects
GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1
For such situations, GROS method tends to yield inflated values of UCLs and BTVs

Theta hat (MLE)      0.011 Theta star (bias corrected MLE)      0.018
nu hat (MLE)      55.43 nu star (bias corrected)      33.01

Gamma Kaplan-Meier (KM) Statistics
k hat (KM)       4.57 nu hat (KM)    476.1

MLE Mean (bias corrected)      0.043 MLE Sd (bias corrected)      0.028

Gamma GOF Tests on Detected Observations Only
A-D Test Statistic       0.52 Anderson-Darling GOF Test

5% A-D Critical Value       0.71d data appear Gamma Distributed at 5% Significan
K-S Test Statistic       0.26 Kolmogrov-Smirnoff GOF

5% K-S Critical Value       0.31d data appear Gamma Distributed at 5% Significan
Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only
k hat (MLE)       3.95 k star (bias corrected MLE)       2.35

     0.043 95% KM Chebyshev UCL      0.048

SD      0.014    95% KM (BCA) UCL      0.039
95% KM (t) UCL      0.038 95% KM (Percentile Bootstrap) UCL

97.5% KM Chebyshev UCL      0.055 99% KM Chebyshev UCL      0.069

   95% KM (z) UCL      0.038    95% KM Bootstrap t UCL      0.039
90% KM Chebyshev UCL

     0.038

Mean      0.031 Standard Error of Mean     0.003
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DL/2 is not a recommended method, provided for comparisons and historical reasons

SD in Original Scale      0.083 SD in Log Scale       1.11
   95% t UCL (Assumes normality)

CLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distribute
KM Mean (logged)     -3.739    95% H-UCL (KM -Log)      0.028

    -2.859

KM SD (logged)       0.39    95% Critical H Value (KM-Log)       1.82
KM Standard Error of Mean (logged)       0.20

      0.11    95% H-Stat UCL       0.15

DL/2 Statistics
DL/2 Normal DL/2 Log-Transformed
Mean in Original Scale      0.097 Mean in Log Scale

SD in Original Scale     0.005 SD in Log Scale       0.21
% t UCL (assumes normality of ROS data)      0.024    95% Percentile Bootstrap UCL      0.024

   95% BCA Bootstrap UCL      0.024    95% Bootstrap t UCL      0.025
   95% H-UCL (Log ROS)      0.024

Lognormal GOF Test on Detected Observations Only
Shapiro Wilk Test Statistic       0.81 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.76ected Data appear Lognormal at 5% Significance L
Lilliefors Test Statistic       0.30 Lilliefors GOF Test

5% Lilliefors Critical Value       0.39ected Data appear Lognormal at 5% Significance L
Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects
Mean in Original Scale      0.023 Mean in Log Scale     -3.77

  2388 Adjusted Chi Square Value (N/A, β)   2385

nu hat (MLE)   2662 nu star (bias corrected)   2503
MLE Mean (bias corrected)      0.024 MLE Sd (bias corrected)

mma Approximate UCL (use when n>=50)      0.025% Gamma Adjusted UCL (use when n<50)      0.025

Adjusted Level of Significance (β)      0.045
Approximate Chi Square Value (N/A, α)

Maximum      0.04 Median      0.024
SD     0.004 CV       0.20

    0.004

k hat (MLE)      26.62 k star (bias corrected MLE)      25.03
Theta hat (MLE) 9.2468E Theta star (bias corrected MLE) 9.8318E

pproximate Chi Square Value (695.09, α)    634.9 Adjusted Chi Square Value (695.09, β)    633.2
 Approximate KM-UCL (use when n>=50)      0.028mma Adjusted KM-UCL (use when n<50)      0.028

ma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM e
Minimum      0.015 Mean      0.024

Gamma ROS Statistics using Imputed  Non-Detects
GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1
For such situations, GROS method tends to yield inflated values of UCLs and BTVs

Theta hat (MLE)     0.004 Theta star (bias corrected MLE)      0.010
nu hat (MLE)      66.86 nu star (bias corrected)      28.08

Gamma Kaplan-Meier (KM) Statistics
k hat (KM)       6.95 nu hat (KM)    695.1

MLE Mean (bias corrected)      0.028 MLE Sd (bias corrected)      0.016

Gamma GOF Tests on Detected Observations Only
A-D Test Statistic       0.59 Anderson-Darling GOF Test

5% A-D Critical Value       0.68d data appear Gamma Distributed at 5% Significan
K-S Test Statistic       0.31 Kolmogrov-Smirnoff GOF

5% K-S Critical Value       0.35d data appear Gamma Distributed at 5% Significan
Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only
k hat (MLE)       6.68 k star (bias corrected MLE)       2.80

     0.040 95% KM Chebyshev UCL      0.047

SD     0.009    95% KM (BCA) UCL      0.035
95% KM (t) UCL      0.033 95% KM (Percentile Bootstrap) UCL

97.5% KM Chebyshev UCL      0.056 99% KM Chebyshev UCL      0.074

   95% KM (z) UCL      0.033    95% KM Bootstrap t UCL      0.038
90% KM Chebyshev UCL

Normal GOF Test on Detects Only
Shapiro Wilk Test Statistic       0.83 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.76etected Data appear Normal at 5% Significance Le
Lilliefors Test Statistic       0.27 Lilliefors GOF Test

5% Lilliefors Critical Value       0.39etected Data appear Normal at 5% Significance Le

     0.035

Detected Data appear Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs
Mean      0.025 Standard Error of Mean     0.004

    -0.435 Kurtosis Detects     -3.009

Variance Detects 1.3144E Percent Non-Detects      90%
Mean Detects      0.028 SD Detects

Mean of Logged Detects     -3.638 SD of Logged Detects       0.45

Median Detects      0.033 CV Detects       0.40
Skewness Detects

Number of Distinct Detects       5 Number of Distinct Non-Detects      27

     0.011

Minimum Detect      0.015 Minimum Non-Detect      0.035
Maximum Detect      0.04 Maximum Non-Detect       0.4
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Lognormal GOF Test on Detected Observations Only
Shapiro Wilk Test Statistic       0.96 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.85ected Data appear Lognormal at 5% Significance L
Lilliefors Test Statistic       0.15 Lilliefors GOF Test

5% Lilliefors Critical Value       0.25ected Data appear Lognormal at 5% Significance L
Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects

   248.3 Adjusted Chi Square Value (286.46, β)    247.1

nu hat (MLE)    304.6 nu star (bias corrected)    286.5
MLE Mean (bias corrected)       4.39 MLE Sd (bias corrected)

mma Approximate UCL (use when n>=50)       5.06% Gamma Adjusted UCL (use when n<50)       5.09

Adjusted Level of Significance (β)      0.044
pproximate Chi Square Value (286.46, α)

Maximum      16.8 Median       3.24
SD       3.02 CV       0.68

      2.51

k hat (MLE)       3.24 k star (bias corrected MLE)       3.04
Theta hat (MLE)       1.35 Theta star (bias corrected MLE)       1.44

pproximate Chi Square Value (303.56, α)    264.2 Adjusted Chi Square Value (303.56, β)    263
 Approximate KM-UCL (use when n>=50)       6.01mma Adjusted KM-UCL (use when n<50)       6.04

ma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM e
Minimum       0.82 Mean       4.39

Gamma ROS Statistics using Imputed  Non-Detects
GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1
For such situations, GROS method tends to yield inflated values of UCLs and BTVs

Theta hat (MLE)       1.79 Theta star (bias corrected MLE)       2.35
nu hat (MLE)    103 nu star (bias corrected)      78.56

Gamma Kaplan-Meier (KM) Statistics
k hat (KM)       3.22 nu hat (KM)    303.6

MLE Mean (bias corrected)       7.70 MLE Sd (bias corrected)       4.26

Gamma GOF Tests on Detected Observations Only
A-D Test Statistic       0.33 Anderson-Darling GOF Test

5% A-D Critical Value       0.73d data appear Gamma Distributed at 5% Significan
K-S Test Statistic       0.14 Kolmogrov-Smirnoff GOF

5% K-S Critical Value       0.24d data appear Gamma Distributed at 5% Significan
Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only
k hat (MLE)       4.29 k star (bias corrected MLE)       3.27

      7.22 95% KM Chebyshev UCL       8.11

SD       2.91    95% KM (BCA) UCL       6.39
95% KM (t) UCL       6.34 95% KM (Percentile Bootstrap) UCL

97.5% KM Chebyshev UCL       9.36 99% KM Chebyshev UCL      11.81

   95% KM (z) UCL       6.32    95% KM Bootstrap t UCL       6.45
90% KM Chebyshev UCL

Normal GOF Test on Detects Only
Shapiro Wilk Test Statistic       0.87 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.85etected Data appear Normal at 5% Significance Le
Lilliefors Test Statistic       0.18 Lilliefors GOF Test

5% Lilliefors Critical Value       0.25etected Data appear Normal at 5% Significance Le

      6.33

Detected Data appear Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs
Mean       5.23 Standard Error of Mean       0.66

      1.25 Kurtosis Detects       1.13

Variance Detects      16.99 Percent Non-Detects      74.47
Mean Detects       7.70 SD Detects

Mean of Logged Detects       1.92 SD of Logged Detects       0.51

Median Detects       6.3 CV Detects       0.53
Skewness Detects

Boron

General Statistics
Total Number of Observations      47 Number of Distinct Observations      39

Number of Detects      12 Number of Non-Detects      35
Number of Distinct Detects      12 Number of Distinct Non-Detects      27

      4.12

Minimum Detect       2.5 Minimum Non-Detect       4.87
Maximum Detect      16.8 Maximum Non-Detect      30

Nonparametric Distribution Free UCL Statistics
Detected Data appear Normal Distributed at 5% Significance Level

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
Recommendations are based upon data size, data distribution, and skewness.

mmendations are based upon the results of the simulation studies summarized in Singh, Maichle, and 
ations results will not cover all Real World data sets; for additional insight the user may want to cons

Suggested UCL to Use
95% KM (t) UCL      0.033 95% KM (Percentile Bootstrap) UCL      0.035



831
832
833
834
835
836
837
838
839
840
841
842
843
844
845
846
847
848
849
850
851
852
853
854
855
856
857
858
859
860
861
862
863
864
865
866
867
868
869
870
871
872
873
874
875
876
877
878
879
880
881
882
883
884
885
886
887
888
889
890
891
892
893
894
895
896
897
898
899
900
901
902
903
904
905
906
907
908
909
910
911
912
913

A B C D E F G H I J K L

Maximum       0.60 Median       0.17

pproximate Chi Square Value (122.81, α)      98.22 Adjusted Chi Square Value (122.81, β)      97.59
 Approximate KM-UCL (use when n>=50)       0.25mma Adjusted KM-UCL (use when n<50)       0.25

ma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM e
Minimum      0.021 Mean       0.20

Gamma ROS Statistics using Imputed  Non-Detects
GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1
For such situations, GROS method tends to yield inflated values of UCLs and BTVs

Theta hat (MLE)       0.15 Theta star (bias corrected MLE)       0.18
nu hat (MLE)      63.35 nu star (bias corrected)      53.5

Gamma Kaplan-Meier (KM) Statistics
k hat (KM)       1.18 nu hat (KM)    122.8

MLE Mean (bias corrected)       0.29 MLE Sd (bias corrected)       0.23

Gamma GOF Tests on Detected Observations Only
A-D Test Statistic       0.58 Anderson-Darling GOF Test

5% A-D Critical Value       0.75d data appear Gamma Distributed at 5% Significan
K-S Test Statistic       0.16 Kolmogrov-Smirnoff GOF

5% K-S Critical Value       0.21d data appear Gamma Distributed at 5% Significan
Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only
k hat (MLE)       1.86 k star (bias corrected MLE)       1.57

      0.31 95% KM Chebyshev UCL       0.36

SD       0.18    95% KM (BCA) UCL       0.26
95% KM (t) UCL       0.26 95% KM (Percentile Bootstrap) UCL

97.5% KM Chebyshev UCL       0.43 99% KM Chebyshev UCL       0.57

   95% KM (z) UCL       0.26    95% KM Bootstrap t UCL       0.27
90% KM Chebyshev UCL

Normal GOF Test on Detects Only
Shapiro Wilk Test Statistic       0.92 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.89etected Data appear Normal at 5% Significance Le
Lilliefors Test Statistic       0.20 Lilliefors GOF Test

5% Lilliefors Critical Value       0.21etected Data appear Normal at 5% Significance Le

      0.26

Detected Data appear Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs
Mean       0.20 Standard Error of Mean      0.037

     0.09 Kurtosis Detects     -1.456

Variance Detects      0.034 Percent Non-Detects      67.31
Mean Detects       0.29 SD Detects

Mean of Logged Detects     -1.516 SD of Logged Detects       0.91

Median Detects       0.30 CV Detects       0.63
Skewness Detects

Cadmium

General Statistics
Total Number of Observations      52 Number of Distinct Observations      43

Number of Detects      17 Number of Non-Detects      35
Number of Distinct Detects      16 Number of Distinct Non-Detects      28

      0.18

Minimum Detect      0.021 Minimum Non-Detect      0.05
Maximum Detect       0.60 Maximum Non-Detect       0.62

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics
Detected Data appear Normal Distributed at 5% Significance Level

SD in Original Scale       4.79 SD in Log Scale       0.68
   95% t UCL (Assumes normality)

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
Recommendations are based upon data size, data distribution, and skewness.

mmendations are based upon the results of the simulation studies summarized in Singh, Maichle, and 
ations results will not cover all Real World data sets; for additional insight the user may want to cons

Suggested UCL to Use
95% KM (t) UCL       6.34 95% KM (Percentile Bootstrap) UCL       6.33

CLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distribute
KM Mean (logged)       1.54    95% H-UCL (KM -Log)       5.89

      1.56

KM SD (logged)       0.46    95% Critical H Value (KM-Log)       1.85
KM Standard Error of Mean (logged)       0.14

      7.30    95% H-Stat UCL       7.35

DL/2 Statistics
DL/2 Normal DL/2 Log-Transformed
Mean in Original Scale       6.13 Mean in Log Scale

SD in Original Scale       2.73 SD in Log Scale       0.39
% t UCL (assumes normality of ROS data)       5.54    95% Percentile Bootstrap UCL       5.56

   95% BCA Bootstrap UCL       5.72    95% Bootstrap t UCL       5.86
   95% H-UCL (Log ROS)       5.34

Mean in Original Scale       4.88 Mean in Log Scale       1.49
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Gamma GOF Tests on Detected Observations Only
A-D Test Statistic       0.61 Anderson-Darling GOF Test

5% A-D Critical Value       0.75d data appear Gamma Distributed at 5% Significan
K-S Test Statistic      0.098 Kolmogrov-Smirnoff GOF

5% K-S Critical Value       0.13d data appear Gamma Distributed at 5% Significan
Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only

      6.82 95% KM Chebyshev UCL       7.48

SD       3.37 95% KM (BCA) UCL       6.15
   95% KM (t) UCL       6.17    95% KM (Percentile Bootstrap) UCL

97.5% KM Chebyshev UCL       8.40 99% KM Chebyshev UCL      10.22

   95% KM (z) UCL       6.15    95% KM Bootstrap t UCL       6.30
90% KM Chebyshev UCL

Normal GOF Test on Detects Only
Shapiro Wilk Test Statistic       0.87 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.94Detected Data Not Normal at 5% Significance Leve
Lilliefors Test Statistic       0.14 Lilliefors GOF Test

5% Lilliefors Critical Value       0.13Detected Data Not Normal at 5% Significance Leve

      6.16

Detected Data Not Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs
Mean       5.35 Standard Error of Mean       0.48

      1.41 Kurtosis Detects       3.94

Variance Detects      11.44 Percent Non-Detects      13.73
Mean Detects       5.69 SD Detects

Mean of Logged Detects       1.56 SD of Logged Detects       0.61

Median Detects       4.68 CV Detects       0.59
Skewness Detects

Chromium

General Statistics
Total Number of Observations      51 Number of Distinct Observations      47

Number of Detects      44 Number of Non-Detects       7
Number of Distinct Detects      40 Number of Distinct Non-Detects       7

      3.38

Minimum Detect       1.4 Minimum Non-Detect       0.44
Maximum Detect      19 Maximum Non-Detect      12.1

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics
Detected Data appear Normal Distributed at 5% Significance Level

SD in Original Scale       0.13 SD in Log Scale       0.86
   95% t UCL (Assumes normality)

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
Recommendations are based upon data size, data distribution, and skewness.

mmendations are based upon the results of the simulation studies summarized in Singh, Maichle, and 
ations results will not cover all Real World data sets; for additional insight the user may want to cons

Suggested UCL to Use
95% KM (t) UCL       0.26 95% KM (Percentile Bootstrap) UCL       0.26

CLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distribute
KM Mean (logged)     -2.213    95% H-UCL (KM -Log)       0.36

    -1.638

KM SD (logged)       1.23    95% Critical H Value (KM-Log)       2.58
KM Standard Error of Mean (logged)       0.26

      0.28    95% H-Stat UCL       0.36

DL/2 Statistics
DL/2 Normal DL/2 Log-Transformed
Mean in Original Scale       0.25 Mean in Log Scale

SD in Original Scale       0.14 SD in Log Scale       0.73
% t UCL (assumes normality of ROS data)       0.20    95% Percentile Bootstrap UCL       0.20

   95% BCA Bootstrap UCL       0.20    95% Bootstrap t UCL       0.21
   95% H-UCL (Log ROS)       0.21

Lognormal GOF Test on Detected Observations Only
Shapiro Wilk Test Statistic       0.88 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.89etected Data Not Lognormal at 5% Significance Le
Lilliefors Test Statistic       0.17 Lilliefors GOF Test

5% Lilliefors Critical Value       0.21ected Data appear Lognormal at 5% Significance L
Detected Data appear Approximate Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects
Mean in Original Scale       0.17 Mean in Log Scale     -2.034

   229.4 Adjusted Chi Square Value (266.14, β)    228.4

nu hat (MLE)    281 nu star (bias corrected)    266.1
MLE Mean (bias corrected)       0.20 MLE Sd (bias corrected)

mma Approximate UCL (use when n>=50)       0.23% Gamma Adjusted UCL (use when n<50)       0.23

Adjusted Level of Significance (β)      0.045
pproximate Chi Square Value (266.14, α)

SD       0.13 CV       0.66

      0.12

k hat (MLE)       2.70 k star (bias corrected MLE)       2.55
Theta hat (MLE)      0.074 Theta star (bias corrected MLE)      0.078
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Normal GOF Test on Detects Only
Shapiro Wilk Test Statistic       0.84 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.81etected Data appear Normal at 5% Significance Le
Lilliefors Test Statistic       0.26 Lilliefors GOF Test

5% Lilliefors Critical Value       0.31etected Data appear Normal at 5% Significance Le

      0.89 Kurtosis Detects     -0.873

Variance Detects 5.7037E Percent Non-Detects      84.62
Mean Detects      0.043 SD Detects

Mean of Logged Detects     -3.25 SD of Logged Detects       0.52

Median Detects      0.033 CV Detects       0.54
Skewness Detects

Number of Detects       8 Number of Non-Detects      44
Number of Distinct Detects       8 Number of Distinct Non-Detects      24

     0.023

Minimum Detect      0.019 Minimum Non-Detect      0.035
Maximum Detect      0.080 Maximum Non-Detect       0.4

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
Recommendations are based upon data size, data distribution, and skewness.

mmendations are based upon the results of the simulation studies summarized in Singh, Maichle, and 
ations results will not cover all Real World data sets; for additional insight the user may want to cons

95% Approximate Gamma KM-UCL       6.22

Chrysene

General Statistics
Total Number of Observations      52 Number of Distinct Observations      32

Mean in Original Scale       5.36 Mean in Log Scale       1.45
SD in Original Scale       3.33 SD in Log Scale       0.77

   95% t UCL (Assumes normality)       6.15    95% H-Stat UCL       7.30

Suggested UCL to Use
95% KM (BCA) UCL       6.15 95% GROS Approximate Gamma UCL       6.22

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics
Detected Data appear Gamma Distributed at 5% Significance Level

CLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distribute
KM Mean (logged)       1.44    95% H-UCL (KM -Log)       7.10

KM SD (logged)       0.76    95% Critical H Value (KM-Log)       2.08
KM Standard Error of Mean (logged)       0.11

DL/2 Statistics
DL/2 Normal DL/2 Log-Transformed

SD in Original Scale       3.3 SD in Log Scale       0.63
% t UCL (assumes normality of ROS data)       6.11    95% Percentile Bootstrap UCL       6.12

   95% BCA Bootstrap UCL       6.13    95% Bootstrap t UCL       6.24
   95% H-UCL (Log ROS)       6.49

Lognormal GOF Test on Detected Observations Only
Shapiro Wilk Test Statistic       0.94 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.94ected Data appear Lognormal at 5% Significance L
Lilliefors Test Statistic       0.11 Lilliefors GOF Test

5% Lilliefors Critical Value       0.13ected Data appear Lognormal at 5% Significance L
Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects
Mean in Original Scale       5.33 Mean in Log Scale       1.48

   216.6 Adjusted Chi Square Value (252.35, β)    215.6

nu hat (MLE)    266.7 nu star (bias corrected)    252.4
MLE Mean (bias corrected)       5.34 MLE Sd (bias corrected)

mma Approximate UCL (use when n>=50)       6.22% Gamma Adjusted UCL (use when n<50)       6.25

Adjusted Level of Significance (β)      0.045
pproximate Chi Square Value (252.35, α)

Maximum      19 Median       4.2
SD       3.31 CV       0.62

      3.39

k hat (MLE)       2.61 k star (bias corrected MLE)       2.47
Theta hat (MLE)       2.04 Theta star (bias corrected MLE)       2.16

pproximate Chi Square Value (257.28, α)    221.1 Adjusted Chi Square Value (257.28, β)    220.2
 Approximate KM-UCL (use when n>=50)       6.22mma Adjusted KM-UCL (use when n<50)       6.25

ma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM e
Minimum       0.64 Mean       5.34

Gamma ROS Statistics using Imputed  Non-Detects
GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1
For such situations, GROS method tends to yield inflated values of UCLs and BTVs

Theta hat (MLE)       1.86 Theta star (bias corrected MLE)       1.99
nu hat (MLE)    268.3 nu star (bias corrected)    251.3

Gamma Kaplan-Meier (KM) Statistics
k hat (KM)       2.52 nu hat (KM)    257.3

MLE Mean (bias corrected)       5.69 MLE Sd (bias corrected)       3.36

k hat (MLE)       3.04 k star (bias corrected MLE)       2.85
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Cobalt

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics
Detected Data appear Normal Distributed at 5% Significance Level

SD in Original Scale      0.082 SD in Log Scale       1.07
   95% t UCL (Assumes normality)

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
Recommendations are based upon data size, data distribution, and skewness.

mmendations are based upon the results of the simulation studies summarized in Singh, Maichle, and 
ations results will not cover all Real World data sets; for additional insight the user may want to cons

Suggested UCL to Use
95% KM (t) UCL      0.038 95% KM (Percentile Bootstrap) UCL      0.039

CLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distribute
KM Mean (logged)     -3.502    95% H-UCL (KM -Log)      0.035

    -2.738

KM SD (logged)       0.36    95% Critical H Value (KM-Log)       1.76
KM Standard Error of Mean (logged)       0.10

      0.12    95% H-Stat UCL       0.16

DL/2 Statistics
DL/2 Normal DL/2 Log-Transformed
Mean in Original Scale       0.10 Mean in Log Scale

SD in Original Scale      0.012 SD in Log Scale       0.30
% t UCL (assumes normality of ROS data)      0.034    95% Percentile Bootstrap UCL      0.034

   95% BCA Bootstrap UCL      0.035    95% Bootstrap t UCL      0.036
   95% H-UCL (Log ROS)      0.034

Lognormal GOF Test on Detected Observations Only
Shapiro Wilk Test Statistic       0.92 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.81ected Data appear Lognormal at 5% Significance L
Lilliefors Test Statistic       0.19 Lilliefors GOF Test

5% Lilliefors Critical Value       0.31ected Data appear Lognormal at 5% Significance L
Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects
Mean in Original Scale      0.032 Mean in Log Scale     -3.49

   706.1 Adjusted Chi Square Value (769.51, β)    704.4

nu hat (MLE)    815.2 nu star (bias corrected)    769.5
MLE Mean (bias corrected)      0.032 MLE Sd (bias corrected)

mma Approximate UCL (use when n>=50)      0.034% Gamma Adjusted UCL (use when n<50)      0.034

Adjusted Level of Significance (β)      0.045
pproximate Chi Square Value (769.51, α)

Maximum      0.080 Median      0.027
SD      0.013 CV       0.40

     0.011

k hat (MLE)       7.83 k star (bias corrected MLE)       7.39
Theta hat (MLE)     0.004 Theta star (bias corrected MLE)     0.004

pproximate Chi Square Value (491.45, α)    441 Adjusted Chi Square Value (491.45, β)    439.7
 Approximate KM-UCL (use when n>=50)      0.036mma Adjusted KM-UCL (use when n<50)      0.036

ma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM e
Minimum      0.015 Mean      0.032

Gamma ROS Statistics using Imputed  Non-Detects
GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1
For such situations, GROS method tends to yield inflated values of UCLs and BTVs

Theta hat (MLE)      0.010 Theta star (bias corrected MLE)      0.016
nu hat (MLE)      67.4 nu star (bias corrected)      43.46

Gamma Kaplan-Meier (KM) Statistics
k hat (KM)       4.72 nu hat (KM)    491.5

MLE Mean (bias corrected)      0.043 MLE Sd (bias corrected)      0.026

Gamma GOF Tests on Detected Observations Only
A-D Test Statistic       0.44 Anderson-Darling GOF Test

5% A-D Critical Value       0.71d data appear Gamma Distributed at 5% Significan
K-S Test Statistic       0.22 Kolmogrov-Smirnoff GOF

5% K-S Critical Value       0.29d data appear Gamma Distributed at 5% Significan
Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only
k hat (MLE)       4.21 k star (bias corrected MLE)       2.71

     0.043 95% KM Chebyshev UCL      0.048

SD      0.014    95% KM (BCA) UCL      0.039
95% KM (t) UCL      0.038 95% KM (Percentile Bootstrap) UCL

97.5% KM Chebyshev UCL      0.055 99% KM Chebyshev UCL      0.069

   95% KM (z) UCL      0.038    95% KM Bootstrap t UCL      0.039
90% KM Chebyshev UCL

     0.039

Detected Data appear Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs
Mean      0.032 Standard Error of Mean     0.003
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DL/2 Statistics
DL/2 Normal DL/2 Log-Transformed
Mean in Original Scale       4.09 Mean in Log Scale       1.13

SD in Original Scale       2.66 SD in Log Scale       0.85
   95% t UCL (Assumes normality)       4.72    95% H-Stat UCL       5.81
DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics

SD in Original Scale       2.66 SD in Log Scale       0.84
% t UCL (assumes normality of ROS data)       4.72    95% Percentile Bootstrap UCL       4.73

   95% BCA Bootstrap UCL       4.76    95% Bootstrap t UCL       4.76
   95% H-UCL (Log ROS)       5.76

Lognormal GOF Test on Detected Observations Only
Shapiro Wilk Test Statistic       0.92 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.94etected Data Not Lognormal at 5% Significance Le
Lilliefors Test Statistic       0.15 Lilliefors GOF Test

5% Lilliefors Critical Value       0.12etected Data Not Lognormal at 5% Significance Le
Detected Data Not Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects
Mean in Original Scale       4.1 Mean in Log Scale       1.14

   163.2 Adjusted Chi Square Value (194.44, β)    162.3

nu hat (MLE)    205.2 nu star (bias corrected)    194.4
MLE Mean (bias corrected)       4.1 MLE Sd (bias corrected)

mma Approximate UCL (use when n>=50)       4.88% Gamma Adjusted UCL (use when n<50)       4.91

Adjusted Level of Significance (β)      0.045
pproximate Chi Square Value (194.44, α)

Maximum      12.5 Median       3.9
SD       2.66 CV       0.64

      2.96

k hat (MLE)       2.01 k star (bias corrected MLE)       1.90
Theta hat (MLE)       2.03 Theta star (bias corrected MLE)       2.15

pproximate Chi Square Value (245.33, α)    210.1 Adjusted Chi Square Value (245.33, β)    209.1
 Approximate KM-UCL (use when n>=50)       4.78mma Adjusted KM-UCL (use when n<50)       4.80

ma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM e
Minimum       0.17 Mean       4.1

Gamma ROS Statistics using Imputed  Non-Detects
GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1
For such situations, GROS method tends to yield inflated values of UCLs and BTVs

Theta hat (MLE)       1.97 Theta star (bias corrected MLE)       2.08
nu hat (MLE)    210.9 nu star (bias corrected)    199.6

Gamma Kaplan-Meier (KM) Statistics
k hat (KM)       2.40 nu hat (KM)    245.3

MLE Mean (bias corrected)       4.16 MLE Sd (bias corrected)       2.95

Gamma GOF Tests on Detected Observations Only
A-D Test Statistic       0.54 Anderson-Darling GOF Test

5% A-D Critical Value       0.76d data appear Gamma Distributed at 5% Significan
K-S Test Statistic       0.11 Kolmogrov-Smirnoff GOF

5% K-S Critical Value       0.12d data appear Gamma Distributed at 5% Significan
Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only
k hat (MLE)       2.10 k star (bias corrected MLE)       1.99

      5.21 95% KM Chebyshev UCL       5.72

SD       2.64    95% KM (BCA) UCL       4.73
   95% KM (t) UCL       4.72    95% KM (Percentile Bootstrap) UCL

97.5% KM Chebyshev UCL       6.42 99% KM Chebyshev UCL       7.81

   95% KM (z) UCL       4.71    95% KM Bootstrap t UCL       4.75
90% KM Chebyshev UCL

Normal GOF Test on Detects Only
Shapiro Wilk Test Statistic       0.94 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.94Detected Data Not Normal at 5% Significance Leve
Lilliefors Test Statistic       0.13 Lilliefors GOF Test

5% Lilliefors Critical Value       0.12Detected Data Not Normal at 5% Significance Leve

      4.70

Detected Data Not Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs
Mean       4.09 Standard Error of Mean       0.37

      0.79 Kurtosis Detects       0.64

Variance Detects       6.98 Percent Non-Detects       1.96
Mean Detects       4.16 SD Detects

Mean of Logged Detects       1.17 SD of Logged Detects       0.82

Median Detects       4.05 CV Detects       0.63
Skewness Detects

General Statistics
Total Number of Observations      51 Number of Distinct Observations      45

Number of Detects      50 Number of Non-Detects       1
Number of Distinct Detects      44 Number of Distinct Non-Detects       1

      2.64

Minimum Detect       0.17 Minimum Non-Detect       1.07
Maximum Detect      12.5 Maximum Non-Detect       1.07
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Lognormal GOF Test on Detected Observations Only
Shapiro Wilk Test Statistic       0.95 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.94ected Data appear Lognormal at 5% Significance L
Lilliefors Test Statistic       0.14 Lilliefors GOF Test

5% Lilliefors Critical Value       0.12etected Data Not Lognormal at 5% Significance Le
Detected Data appear Approximate Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects
Mean in Original Scale       9.35 Mean in Log Scale       1.84

     76.84 Adjusted Chi Square Value (98.77, β)      76.28

nu hat (MLE)    103.5 nu star (bias corrected)      98.77
MLE Mean (bias corrected)       9.31 MLE Sd (bias corrected)

mma Approximate UCL (use when n>=50)      11.97% Gamma Adjusted UCL (use when n<50)      12.05

Adjusted Level of Significance (β)      0.045
Approximate Chi Square Value (98.77, α)

Maximum      71.2 Median       6.11
SD      11.4 CV       1.22

      9.46

k hat (MLE)       1.01 k star (bias corrected MLE)       0.96
Theta hat (MLE)       9.17 Theta star (bias corrected MLE)       9.61

Approximate Chi Square Value (69.84, α)      51.6 Adjusted Chi Square Value (69.84, β)      51.15
 Approximate KM-UCL (use when n>=50)      12.62mma Adjusted KM-UCL (use when n<50)      12.74

ma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM e
Minimum      0.01 Mean       9.31

Gamma ROS Statistics using Imputed  Non-Detects
GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1
For such situations, GROS method tends to yield inflated values of UCLs and BTVs

Theta hat (MLE)       6.18 Theta star (bias corrected MLE)       6.52
nu hat (MLE)    153.6 nu star (bias corrected)    145.5

Gamma Kaplan-Meier (KM) Statistics
k hat (KM)       0.68 nu hat (KM)      69.84

MLE Mean (bias corrected)       9.69 MLE Sd (bias corrected)       7.95

Gamma GOF Tests on Detected Observations Only
A-D Test Statistic       2.50 Anderson-Darling GOF Test

5% A-D Critical Value       0.76ed Data Not Gamma Distributed at 5% Significanc
K-S Test Statistic       0.2 Kolmogrov-Smirnoff GOF

5% K-S Critical Value       0.12ed Data Not Gamma Distributed at 5% Significanc
Detected Data Not Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only
k hat (MLE)       1.56 k star (bias corrected MLE)       1.48

     14.11 95% KM Chebyshev UCL      16.28

SD      11.27    95% KM (BCA) UCL      12.04
   95% KM (t) UCL      12    95% KM (Percentile Bootstrap) UCL

97.5% KM Chebyshev UCL      19.28 99% KM Chebyshev UCL      25.19

   95% KM (z) UCL      11.95    95% KM Bootstrap t UCL      13.73
90% KM Chebyshev UCL

Normal GOF Test on Detects Only
Shapiro Wilk Test Statistic       0.57 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.94Detected Data Not Normal at 5% Significance Leve
Lilliefors Test Statistic       0.31 Lilliefors GOF Test

5% Lilliefors Critical Value       0.12Detected Data Not Normal at 5% Significance Leve

     12.02

Detected Data Not Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs
Mean       9.32 Standard Error of Mean       1.59

      3.80 Kurtosis Detects      17.52

Variance Detects    131.5 Percent Non-Detects       3.92
Mean Detects       9.69 SD Detects

Mean of Logged Detects       1.91 SD of Logged Detects       0.78

Median Detects       6.3 CV Detects       1.18
Skewness Detects

Number of Detects      49 Number of Non-Detects       2
Number of Distinct Detects      43 Number of Distinct Non-Detects       2

     11.47

Minimum Detect       0.83 Minimum Non-Detect       0.43
Maximum Detect      71.2 Maximum Non-Detect       0.53

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
Recommendations are based upon data size, data distribution, and skewness.

mmendations are based upon the results of the simulation studies summarized in Singh, Maichle, and 
ations results will not cover all Real World data sets; for additional insight the user may want to cons

95% Approximate Gamma KM-UCL       4.78

Copper

General Statistics
Total Number of Observations      51 Number of Distinct Observations      45

Suggested UCL to Use
95% KM (Chebyshev) UCL       5.72 95% GROS Approximate Gamma UCL       4.88

Detected Data appear Gamma Distributed at 5% Significance Level
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Maximum       0.23 Median       0.16
SD      0.029 CV       0.18

pproximate Chi Square Value (857.88, α)    790.9 Adjusted Chi Square Value (857.88, β)    787.7
 Approximate KM-UCL (use when n>=50)       0.18mma Adjusted KM-UCL (use when n<50)       0.18

ma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM e
Minimum      0.088 Mean       0.16

Gamma ROS Statistics using Imputed  Non-Detects
GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1
For such situations, GROS method tends to yield inflated values of UCLs and BTVs

Theta hat (MLE)      0.015 Theta star (bias corrected MLE)      0.020
nu hat (MLE)    241.5 nu star (bias corrected)    177

Gamma Kaplan-Meier (KM) Statistics
k hat (KM)      12.62 nu hat (KM)    857.9

MLE Mean (bias corrected)       0.16 MLE Sd (bias corrected)      0.058

Gamma GOF Tests on Detected Observations Only
A-D Test Statistic       0.51 Anderson-Darling GOF Test

5% A-D Critical Value       0.72d data appear Gamma Distributed at 5% Significan
K-S Test Statistic       0.19 Kolmogrov-Smirnoff GOF

5% K-S Critical Value       0.25d data appear Gamma Distributed at 5% Significan
Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only
k hat (MLE)      10.98 k star (bias corrected MLE)       8.04

      0.21 95% KM Chebyshev UCL       0.23

SD      0.047    95% KM (BCA) UCL       0.19
95% KM (t) UCL       0.19 95% KM (Percentile Bootstrap) UCL

97.5% KM Chebyshev UCL       0.26 99% KM Chebyshev UCL       0.31

   95% KM (z) UCL       0.19    95% KM Bootstrap t UCL       0.19
90% KM Chebyshev UCL

Normal GOF Test on Detects Only
Shapiro Wilk Test Statistic       0.91 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.85etected Data appear Normal at 5% Significance Le
Lilliefors Test Statistic       0.16 Lilliefors GOF Test

5% Lilliefors Critical Value       0.26etected Data appear Normal at 5% Significance Le

      0.19

Detected Data appear Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs
Mean       0.16 Standard Error of Mean      0.014

    -0.46 Kurtosis Detects     -1.26

Variance Detects     0.002 Percent Non-Detects      67.65
Mean Detects       0.16 SD Detects

Mean of Logged Detects     -1.836 SD of Logged Detects       0.33

Median Detects       0.18 CV Detects       0.29
Skewness Detects

Cyanide (Total)

General Statistics
Total Number of Observations      34 Number of Distinct Observations      29

Number of Detects      11 Number of Non-Detects      23
Number of Distinct Detects      10 Number of Distinct Non-Detects      19

     0.049

Minimum Detect      0.088 Minimum Non-Detect       0.23
Maximum Detect       0.23 Maximum Non-Detect       1.1

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics
Detected Data appear Approximate Lognormal Distributed at 5% Significance Level

SD in Original Scale      11.39 SD in Log Scale       1.01
   95% t UCL (Assumes normality)

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
Recommendations are based upon data size, data distribution, and skewness.

mmendations are based upon the results of the simulation studies summarized in Singh, Maichle, and 
ations results will not cover all Real World data sets; for additional insight the user may want to cons

Suggested UCL to Use
95% KM (Chebyshev) UCL      16.28

CLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distribute
KM Mean (logged)       1.81    95% H-UCL (KM -Log)      12.73

      1.78

KM SD (logged)       0.93    95% Critical H Value (KM-Log)       2.24
KM Standard Error of Mean (logged)       0.13

     11.99    95% H-Stat UCL      13.95

DL/2 Statistics
DL/2 Normal DL/2 Log-Transformed
Mean in Original Scale       9.31 Mean in Log Scale

SD in Original Scale      11.36 SD in Log Scale       0.85
% t UCL (assumes normality of ROS data)      12.02    95% Percentile Bootstrap UCL      12.24

   95% BCA Bootstrap UCL      12.8    95% Bootstrap t UCL      14.06
   95% H-UCL (Log ROS)      11.86
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Gamma GOF Tests on Detected Observations Only
A-D Test Statistic       0.24 Anderson-Darling GOF Test

5% A-D Critical Value       0.73d data appear Gamma Distributed at 5% Significan
K-S Test Statistic       0.15 Kolmogrov-Smirnoff GOF

5% K-S Critical Value       0.26d data appear Gamma Distributed at 5% Significan
Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only
k hat (MLE)       2.23 k star (bias corrected MLE)       1.62

     0.077 95% KM Chebyshev UCL      0.091

SD      0.045    95% KM (BCA) UCL      0.065
95% KM (t) UCL      0.063 95% KM (Percentile Bootstrap) UCL

97.5% KM Chebyshev UCL       0.11 99% KM Chebyshev UCL       0.14

   95% KM (z) UCL      0.062    95% KM Bootstrap t UCL      0.070
90% KM Chebyshev UCL

Normal GOF Test on Detects Only
Shapiro Wilk Test Statistic       0.88 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.84etected Data appear Normal at 5% Significance Le
Lilliefors Test Statistic       0.23 Lilliefors GOF Test

5% Lilliefors Critical Value       0.28etected Data appear Normal at 5% Significance Le

     0.063

Detected Data appear Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs
Mean      0.045 Standard Error of Mean      0.010

      0.99 Kurtosis Detects      0.042

Variance Detects     0.003 Percent Non-Detects      80.77
Mean Detects      0.084 SD Detects

Mean of Logged Detects     -2.709 SD of Logged Detects       0.78

Median Detects      0.068 CV Detects       0.69
Skewness Detects

Fluoranthene

General Statistics
Total Number of Observations      52 Number of Distinct Observations      33

Number of Detects      10 Number of Non-Detects      42
Number of Distinct Detects      10 Number of Distinct Non-Detects      23

     0.058

Minimum Detect      0.013 Minimum Non-Detect      0.035
Maximum Detect       0.19 Maximum Non-Detect       0.4

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics
Detected Data appear Normal Distributed at 5% Significance Level

SD in Original Scale      0.084 SD in Log Scale       0.36
   95% t UCL (Assumes normality)

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
Recommendations are based upon data size, data distribution, and skewness.

mmendations are based upon the results of the simulation studies summarized in Singh, Maichle, and 
ations results will not cover all Real World data sets; for additional insight the user may want to cons

Suggested UCL to Use
95% KM (t) UCL       0.19 95% KM (Percentile Bootstrap) UCL       0.19

CLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distribute
KM Mean (logged)     -1.836    95% H-UCL (KM -Log)       0.18

    -1.747

KM SD (logged)       0.31    95% Critical H Value (KM-Log)       1.80
KM Standard Error of Mean (logged)       0.1

      0.21    95% H-Stat UCL       0.21

DL/2 Statistics
DL/2 Normal DL/2 Log-Transformed
Mean in Original Scale       0.18 Mean in Log Scale

SD in Original Scale      0.030 SD in Log Scale       0.20
% t UCL (assumes normality of ROS data)       0.17    95% Percentile Bootstrap UCL       0.17

   95% BCA Bootstrap UCL       0.17    95% Bootstrap t UCL       0.17
   95% H-UCL (Log ROS)       0.17

Lognormal GOF Test on Detected Observations Only
Shapiro Wilk Test Statistic       0.88 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.85ected Data appear Lognormal at 5% Significance L
Lilliefors Test Statistic       0.2 Lilliefors GOF Test

5% Lilliefors Critical Value       0.26ected Data appear Lognormal at 5% Significance L
Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects
Mean in Original Scale       0.16 Mean in Log Scale     -1.836

  1654 Adjusted Chi Square Value (N/A, β)   1650

nu hat (MLE)   1919 nu star (bias corrected)   1751
MLE Mean (bias corrected)       0.16 MLE Sd (bias corrected)

mma Approximate UCL (use when n>=50)       0.17% Gamma Adjusted UCL (use when n<50)       0.17

Adjusted Level of Significance (β)      0.042
Approximate Chi Square Value (N/A, α)

     0.032

k hat (MLE)      28.21 k star (bias corrected MLE)      25.74
Theta hat (MLE)     0.005 Theta star (bias corrected MLE)     0.006
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Normal GOF Test on Detects Only
Shapiro Wilk Test Statistic       0.86 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.92Detected Data Not Normal at 5% Significance Leve
Lilliefors Test Statistic       0.13 Lilliefors GOF Test

5% Lilliefors Critical Value       0.17etected Data appear Normal at 5% Significance Le
Detected Data appear Approximate Normal at 5% Significance Level

      1.47 Kurtosis Detects       2.73

Variance Detects       0.45 Percent Non-Detects      10.34
Mean Detects       1.64 SD Detects

Mean of Logged Detects       0.42 SD of Logged Detects       0.37

Median Detects       1.51 CV Detects       0.41
Skewness Detects

Fluoride

General Statistics
Total Number of Observations      29 Number of Distinct Observations      29

Number of Detects      26 Number of Non-Detects       3
Number of Distinct Detects      26 Number of Distinct Non-Detects       3

      0.67

Minimum Detect       0.84 Minimum Non-Detect       1
Maximum Detect       3.6 Maximum Non-Detect       1.14

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics
Detected Data appear Normal Distributed at 5% Significance Level

SD in Original Scale      0.080 SD in Log Scale       1.06
   95% t UCL (Assumes normality)

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
Recommendations are based upon data size, data distribution, and skewness.

mmendations are based upon the results of the simulation studies summarized in Singh, Maichle, and 
ations results will not cover all Real World data sets; for additional insight the user may want to cons

Suggested UCL to Use
95% KM (t) UCL      0.063 95% KM (Percentile Bootstrap) UCL      0.063

CLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distribute
KM Mean (logged)     -3.433    95% H-UCL (KM -Log)      0.055

    -2.65

KM SD (logged)       0.79    95% Critical H Value (KM-Log)       2.10
KM Standard Error of Mean (logged)       0.28

      0.12    95% H-Stat UCL       0.17

DL/2 Statistics
DL/2 Normal DL/2 Log-Transformed
Mean in Original Scale       0.11 Mean in Log Scale

SD in Original Scale      0.037 SD in Log Scale       0.70
% t UCL (assumes normality of ROS data)      0.047    95% Percentile Bootstrap UCL      0.048

   95% BCA Bootstrap UCL      0.049    95% Bootstrap t UCL      0.052
   95% H-UCL (Log ROS)      0.045

Lognormal GOF Test on Detected Observations Only
Shapiro Wilk Test Statistic       0.95 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.84ected Data appear Lognormal at 5% Significance L
Lilliefors Test Statistic       0.17 Lilliefors GOF Test

5% Lilliefors Critical Value       0.28ected Data appear Lognormal at 5% Significance L
Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects
Mean in Original Scale      0.039 Mean in Log Scale     -3.527

     92.91 Adjusted Chi Square Value (116.87, β)      92.3

nu hat (MLE)    122.6 nu star (bias corrected)    116.9
MLE Mean (bias corrected)      0.035 MLE Sd (bias corrected)

mma Approximate UCL (use when n>=50)      0.044% Gamma Adjusted UCL (use when n<50)      0.044

Adjusted Level of Significance (β)      0.045
pproximate Chi Square Value (116.87, α)

Maximum       0.19 Median      0.011
SD      0.040 CV       1.14

     0.033

k hat (MLE)       1.17 k star (bias corrected MLE)       1.12
Theta hat (MLE)      0.030 Theta star (bias corrected MLE)      0.031

pproximate Chi Square Value (106.99, α)      84.12 Adjusted Chi Square Value (106.99, β)      83.55
 Approximate KM-UCL (use when n>=50)      0.058mma Adjusted KM-UCL (use when n<50)      0.058

ma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM e
Minimum      0.01 Mean      0.035

Gamma ROS Statistics using Imputed  Non-Detects
GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1
For such situations, GROS method tends to yield inflated values of UCLs and BTVs

Theta hat (MLE)      0.038 Theta star (bias corrected MLE)      0.052
nu hat (MLE)      44.62 nu star (bias corrected)      32.56

Gamma Kaplan-Meier (KM) Statistics
k hat (KM)       1.02 nu hat (KM)    107

MLE Mean (bias corrected)      0.084 MLE Sd (bias corrected)      0.066



1578
1579
1580
1581
1582
1583
1584
1585
1586
1587
1588
1589
1590
1591
1592
1593
1594
1595
1596
1597
1598
1599
1600
1601
1602
1603
1604
1605
1606
1607
1608
1609
1610
1611
1612
1613
1614
1615
1616
1617
1618
1619
1620
1621
1622
1623
1624
1625
1626
1627
1628
1629
1630
1631
1632
1633
1634
1635
1636
1637
1638
1639
1640
1641
1642
1643
1644
1645
1646
1647
1648
1649
1650
1651
1652
1653
1654
1655
1656
1657
1658
1659
1660

A B C D E F G H I J K L

HMX

General Statistics
Total Number of Observations      52 Number of Distinct Observations      15

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics
Detected Data appear Approximate Normal Distributed at 5% Significance Level

SD in Original Scale       0.72 SD in Log Scale       0.48
   95% t UCL (Assumes normality)

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
Recommendations are based upon data size, data distribution, and skewness.

mmendations are based upon the results of the simulation studies summarized in Singh, Maichle, and 
ations results will not cover all Real World data sets; for additional insight the user may want to cons

Suggested UCL to Use
95% KM (t) UCL       1.78 95% KM (Percentile Bootstrap) UCL       1.77

CLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distribute
KM Mean (logged)       0.37    95% H-UCL (KM -Log)       1.79

      0.31

KM SD (logged)       0.38    95% Critical H Value (KM-Log)       1.85
KM Standard Error of Mean (logged)      0.072

      1.76    95% H-Stat UCL       1.84

DL/2 Statistics
DL/2 Normal DL/2 Log-Transformed
Mean in Original Scale       1.53 Mean in Log Scale

SD in Original Scale       0.67 SD in Log Scale       0.38
% t UCL (assumes normality of ROS data)       1.78    95% Percentile Bootstrap UCL       1.79

   95% BCA Bootstrap UCL       1.80    95% Bootstrap t UCL       1.85
   95% H-UCL (Log ROS)       1.79

Lognormal GOF Test on Detected Observations Only
Shapiro Wilk Test Statistic       0.95 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.92ected Data appear Lognormal at 5% Significance L
Lilliefors Test Statistic      0.095 Lilliefors GOF Test

5% Lilliefors Critical Value       0.17ected Data appear Lognormal at 5% Significance L
Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects
Mean in Original Scale       1.57 Mean in Log Scale       0.37

   287.8 Adjusted Chi Square Value (328.81, β)    285.5

nu hat (MLE)    365.3 nu star (bias corrected)    328.8
MLE Mean (bias corrected)       1.56 MLE Sd (bias corrected)

mma Approximate UCL (use when n>=50)       1.78% Gamma Adjusted UCL (use when n<50)       1.79

Adjusted Level of Significance (β)      0.040
pproximate Chi Square Value (328.81, α)

Maximum       3.6 Median       1.47
SD       0.68 CV       0.44

      0.65

k hat (MLE)       6.29 k star (bias corrected MLE)       5.66
Theta hat (MLE)       0.24 Theta star (bias corrected MLE)       0.27

pproximate Chi Square Value (322.08, α)    281.5 Adjusted Chi Square Value (322.08, β)    279.2
 Approximate KM-UCL (use when n>=50)       1.79mma Adjusted KM-UCL (use when n<50)       1.81

ma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM e
Minimum       0.81 Mean       1.56

Gamma ROS Statistics using Imputed  Non-Detects
GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1
For such situations, GROS method tends to yield inflated values of UCLs and BTVs

Theta hat (MLE)       0.22 Theta star (bias corrected MLE)       0.25
nu hat (MLE)    376.4 nu star (bias corrected)    334.3

Gamma Kaplan-Meier (KM) Statistics
k hat (KM)       5.55 nu hat (KM)    322.1

MLE Mean (bias corrected)       1.64 MLE Sd (bias corrected)       0.64

Gamma GOF Tests on Detected Observations Only
A-D Test Statistic       0.44 Anderson-Darling GOF Test

5% A-D Critical Value       0.74d data appear Gamma Distributed at 5% Significan
K-S Test Statistic      0.096 Kolmogrov-Smirnoff GOF

5% K-S Critical Value       0.17d data appear Gamma Distributed at 5% Significan
Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only
k hat (MLE)       7.23 k star (bias corrected MLE)       6.42

      1.94 95% KM Chebyshev UCL       2.12

SD       0.66    95% KM (BCA) UCL       1.77
95% KM (t) UCL       1.78 95% KM (Percentile Bootstrap) UCL

97.5% KM Chebyshev UCL       2.35 99% KM Chebyshev UCL       2.82

   95% KM (z) UCL       1.77    95% KM Bootstrap t UCL       1.86
90% KM Chebyshev UCL

      1.77

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs
Mean       1.57 Standard Error of Mean       0.12
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Mean in Original Scale       0.55 Mean in Log Scale     -1.169
SD in Original Scale       0.83 SD in Log Scale       1.03

   95% t UCL (Assumes normality)       0.74    95% H-Stat UCL       0.74

CLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distribute
KM Mean (logged)     -1.994    95% H-UCL (KM -Log)       0.22

KM SD (logged)       0.74    95% Critical H Value (KM-Log)       2.06
KM Standard Error of Mean (logged)       0.14

DL/2 Statistics
DL/2 Normal DL/2 Log-Transformed

SD in Original Scale       0.35 SD in Log Scale       1.81
% t UCL (assumes normality of ROS data)       0.22    95% Percentile Bootstrap UCL       0.23

   95% BCA Bootstrap UCL       0.25    95% Bootstrap t UCL       0.30
   95% H-UCL (Log ROS)       0.35

Lognormal GOF Test on Detected Observations Only
Shapiro Wilk Test Statistic       0.97 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.76ected Data appear Lognormal at 5% Significance L
Lilliefors Test Statistic       0.19 Lilliefors GOF Test

5% Lilliefors Critical Value       0.39ected Data appear Lognormal at 5% Significance L
Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects
Mean in Original Scale       0.14 Mean in Log Scale     -3.549

     22.92 Adjusted Chi Square Value (35.57, β)      22.63

nu hat (MLE)      36.33 nu star (bias corrected)      35.57
MLE Mean (bias corrected)       0.11 MLE Sd (bias corrected)

mma Approximate UCL (use when n>=50)       0.18% Gamma Adjusted UCL (use when n<50)       0.18

Adjusted Level of Significance (β)      0.045
Approximate Chi Square Value (35.57, α)

Maximum       2.11 Median      0.01
SD       0.36 CV       3.03

      0.20

k hat (MLE)       0.34 k star (bias corrected MLE)       0.34
Theta hat (MLE)       0.34 Theta star (bias corrected MLE)       0.34

Approximate Chi Square Value (36.73, α)      23.86 Adjusted Chi Square Value (36.73, β)      23.56
 Approximate KM-UCL (use when n>=50)       0.33mma Adjusted KM-UCL (use when n<50)       0.34

ma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM e
Minimum      0.01 Mean       0.11

Gamma ROS Statistics using Imputed  Non-Detects
GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1
For such situations, GROS method tends to yield inflated values of UCLs and BTVs

Theta hat (MLE)       0.42 Theta star (bias corrected MLE)       0.92
nu hat (MLE)      23.96 nu star (bias corrected)      10.92

Gamma Kaplan-Meier (KM) Statistics
k hat (KM)       0.35 nu hat (KM)      36.73

MLE Mean (bias corrected)       1.00 MLE Sd (bias corrected)       0.96

Gamma GOF Tests on Detected Observations Only
A-D Test Statistic       0.18 Anderson-Darling GOF Test

5% A-D Critical Value       0.68d data appear Gamma Distributed at 5% Significan
K-S Test Statistic       0.15 Kolmogrov-Smirnoff GOF

5% K-S Critical Value       0.36d data appear Gamma Distributed at 5% Significan
Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only
k hat (MLE)       2.39 k star (bias corrected MLE)       1.09

      0.41 95% KM Chebyshev UCL       0.50

SD       0.37    95% KM (BCA) UCL       0.34
95% KM (t) UCL       0.32 95% KM (Percentile Bootstrap) UCL

97.5% KM Chebyshev UCL       0.62 99% KM Chebyshev UCL       0.87

   95% KM (z) UCL       0.32    95% KM Bootstrap t UCL       0.31
90% KM Chebyshev UCL

Normal GOF Test on Detects Only
Shapiro Wilk Test Statistic       0.94 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.76etected Data appear Normal at 5% Significance Le
Lilliefors Test Statistic       0.21 Lilliefors GOF Test

5% Lilliefors Critical Value       0.39etected Data appear Normal at 5% Significance Le

      0.33

Detected Data appear Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs
Mean       0.22 Standard Error of Mean      0.065

      1.00 Kurtosis Detects       1.05

Variance Detects       0.5 Percent Non-Detects      90.38
Mean Detects       1.00 SD Detects

Mean of Logged Detects     -0.214 SD of Logged Detects       0.78

Median Detects       0.79 CV Detects       0.70
Skewness Detects

Number of Detects       5 Number of Non-Detects      47
Number of Distinct Detects       5 Number of Distinct Non-Detects      10

      0.70

Minimum Detect       0.25 Minimum Non-Detect       0.1
Maximum Detect       2.11 Maximum Non-Detect      11
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 97.5% Chebyshev(Mean, Sd) UCL      15.14    99% Chebyshev(Mean, Sd) UCL      17.75

Suggested UCL to Use
95% Student's-t UCL      11.91

   95% CLT UCL      11.89    95% Jackknife UCL      11.91
   95% Standard Bootstrap UCL      11.86    95% Bootstrap-t UCL      11.89

   95% Hall's Bootstrap UCL      11.88    95% Percentile Bootstrap UCL      11.81
   95% BCA Bootstrap UCL      11.86

   90% Chebyshev(Mean, Sd) UCL      12.84    95% Chebyshev(Mean, Sd) UCL      13.8

     23.36

Assuming Lognormal Distribution
   95% H-UCL      13.97    90% Chebyshev (MVUE) UCL      15.01

Nonparametric Distribution Free UCL Statistics
Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

   95% Chebyshev (MVUE) UCL      16.65  97.5% Chebyshev (MVUE) UCL      18.91
   99% Chebyshev (MVUE) UCL

5% Lilliefors Critical Value       0.12 Data Not Lognormal at 5% Significance Level
Data Not Lognormal at 5% Significance Level

5% Shapiro Wilk P Value 7.5133E Data Not Lognormal at 5% Significance Level
Lilliefors Test Statistic       0.17

Maximum of Logged Data       3.15 SD of logged Data       0.69

Lognormal Statistics
Minimum of Logged Data     -0.154 Mean of logged Data       2.2

Approximate Chi Square Value (0.05)    260.8

Assuming Gamma Distribution
oximate Gamma UCL (use when n>=50))      12.33% Adjusted Gamma UCL (use when n<50)      12.38

Adjusted Level of Significance      0.045 Adjusted Chi Square Value    259.8

Lilliefors Lognormal GOF Test

Lognormal GOF Test
Shapiro Wilk Test Statistic       0.85 Shapiro Wilk Lognormal GOF Test

Data Not Gamma Distributed at 5% Significance Level

Gamma Statistics
k hat (MLE)       3.04 k star (bias corrected MLE)       2.88

Theta hat (MLE)       3.52 Theta star (bias corrected MLE)       3.71
nu hat (MLE)    316.9 nu star (bias corrected)    299.9

MLE Mean (bias corrected)      10.73 MLE Sd (bias corrected)       6.31

Assuming Normal Distribution
   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL      11.91

Gamma GOF Test
A-D Test Statistic       1.51 Anderson-Darling Gamma GOF Test

5% A-D Critical Value       0.75ata Not Gamma Distributed at 5% Significance Lev
K-S Test Statistic       0.12 Kolmogrov-Smirnoff Gamma GOF Test

5% K-S Critical Value       0.12ata Not Gamma Distributed at 5% Significance Lev

5% Shapiro Wilk P Value       0.63 Data appear Normal at 5% Significance Level
Lilliefors Test Statistic      0.055 Lilliefors GOF Test

   95% Adjusted-CLT UCL (Chen-1995)      11.89

5% Lilliefors Critical Value       0.12 Data appear Normal at 5% Significance Level
Data appear Normal at 5% Significance Level

   95% Modified-t UCL (Johnson-1978)      11.91

      0.47 Skewness    -0.011

Minimum       0.85 Mean      10.73
Maximum      23.5 Median

Normal GOF Test
Shapiro Wilk Test Statistic       0.97 Shapiro Wilk GOF Test

SD       5.09 Std. Error of Mean       0.70
Coefficient of Variation

Lead

General Statistics

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
Recommendations are based upon data size, data distribution, and skewness.

mmendations are based upon the results of the simulation studies summarized in Singh, Maichle, and 
ations results will not cover all Real World data sets; for additional insight the user may want to cons

     11

Total Number of Observations      52 Number of Distinct Observations      48
Number of Missing Observations       0

Suggested UCL to Use
95% KM (t) UCL       0.32 95% KM (Percentile Bootstrap) UCL       0.33

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics
Detected Data appear Normal Distributed at 5% Significance Level
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Suggested UCL to Use
95% Student's-t UCL    429.3

   95% BCA Bootstrap UCL    432.3
   90% Chebyshev(Mean, Sd) UCL    467    95% Chebyshev(Mean, Sd) UCL    505.6

 97.5% Chebyshev(Mean, Sd) UCL    559.3    99% Chebyshev(Mean, Sd) UCL    664.6

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
mmendations are based upon the results of the simulation studies summarized in Singh, Singh, and 

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

Nonparametric Distribution Free UCLs

   95% Chebyshev (MVUE) UCL    536.6  97.5% Chebyshev (MVUE) UCL    600.9
   99% Chebyshev (MVUE) UCL

   95% CLT UCL    428.5    95% Jackknife UCL    429.3
   95% Standard Bootstrap UCL    428.7    95% Bootstrap-t UCL    435.2

   95% Hall's Bootstrap UCL    430.9    95% Percentile Bootstrap UCL    428.5

Lognormal Statistics
Minimum of Logged Data       3.98 Mean of logged Data       5.79

   727

Assuming Lognormal Distribution
   95% H-UCL    457.7    90% Chebyshev (MVUE) UCL    490.3

Nonparametric Distribution Free UCL Statistics
Data appear to follow a Discernible Distribution at 5% Significance Level

Lilliefors Lognormal GOF Test

Lognormal GOF Test
Shapiro Wilk Test Statistic       0.97 Shapiro Wilk Lognormal GOF Test

5% Lilliefors Critical Value       0.12Data appear Lognormal at 5% Significance Level
Data appear Lognormal at 5% Significance Level

5% Shapiro Wilk P Value       0.51Data appear Lognormal at 5% Significance Level
Lilliefors Test Statistic      0.066

Maximum of Logged Data       6.86 SD of logged Data       0.59

nu hat (MLE)    353.1 nu star (bias corrected)    334.1
MLE Mean (bias corrected)    381.7 MLE Sd (bias corrected)    213

Approximate Chi Square Value (0.05)    292.7

Assuming Gamma Distribution
oximate Gamma UCL (use when n>=50))    435.6% Adjusted Gamma UCL (use when n<50)    437.3

Adjusted Level of Significance      0.045 Adjusted Chi Square Value    291.7

5% A-D Critical Value       0.75d data appear Gamma Distributed at 5% Significan
K-S Test Statistic      0.059 Kolmogrov-Smirnoff Gamma GOF Test

Gamma Statistics
k hat (MLE)       3.39 k star (bias corrected MLE)       3.21

5% K-S Critical Value       0.12d data appear Gamma Distributed at 5% Significan
Detected data appear Gamma Distributed at 5% Significance Level

Theta hat (MLE)    112.4 Theta star (bias corrected MLE)    118.8

Lilliefors Test Statistic       0.11 Lilliefors GOF Test
5% Lilliefors Critical Value       0.12 Data appear Normal at 5% Significance Level

   95% Modified-t UCL (Johnson-1978)    429.9

Data appear Approximate Normal at 5% Significance Level

Assuming Normal Distribution
   95% Normal UCL    95% UCLs (Adjusted for Skewness)

Gamma GOF Test
A-D Test Statistic       0.13 Anderson-Darling Gamma GOF Test

   95% Student's-t UCL    429.3    95% Adjusted-CLT UCL (Chen-1995)    431.8

Coefficient of Variation       0.53 Skewness       0.78

Maximum    961 Median    344
SD

Normal GOF Test
Shapiro Wilk Test Statistic       0.94 Shapiro Wilk GOF Test
5% Shapiro Wilk P Value      0.026 Data Not Normal at 5% Significance Level

   381.7

Manganese

General Statistics
Total Number of Observations      52 Number of Distinct Observations      48

   205 Std. Error of Mean      28.43

Number of Missing Observations       0
Minimum      53.8 Mean

 highly negatively-skewed data, confidence limits (e.g., Chen, Johnson, Lognormal, and Gamma) ma
reliable.  Chen's and Johnson's methods provide adjustments for positvely skewed data sets.

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
mmendations are based upon the results of the simulation studies summarized in Singh, Singh, and 

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.
For additional insight the user may want to consult a statistician.
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KM SD (logged)       0.49    95% Critical H Value (KM-Log)       1.87
KM Standard Error of Mean (logged)      0.099

% t UCL (assumes normality of ROS data)      0.020    95% Percentile Bootstrap UCL      0.021
   95% BCA Bootstrap UCL      0.021    95% Bootstrap t UCL      0.022

   95% H-UCL (Log ROS)      0.020

CLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distribute
KM Mean (logged)     -4.096    95% H-UCL (KM -Log)      0.021

Lilliefors Test Statistic       0.13 Lilliefors GOF Test
5% Lilliefors Critical Value       0.20ected Data appear Lognormal at 5% Significance L

Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects
Mean in Original Scale      0.018 Mean in Log Scale     -4.124

SD in Original Scale      0.011 SD in Log Scale       0.45

mma Approximate UCL (use when n>=50)      0.02% Gamma Adjusted UCL (use when n<50)      0.020

Adjusted Level of Significance (β)      0.045
pproximate Chi Square Value (377.01, α)

Lognormal GOF Test on Detected Observations Only
Shapiro Wilk Test Statistic       0.93 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.89ected Data appear Lognormal at 5% Significance L

SD      0.011 CV       0.67

    0.009

k hat (MLE)       3.91 k star (bias corrected MLE)       3.69
Theta hat (MLE)     0.004 Theta star (bias corrected MLE)     0.004

   333 Adjusted Chi Square Value (377.01, β)    331.8

nu hat (MLE)    399.2 nu star (bias corrected)    377
MLE Mean (bias corrected)      0.017 MLE Sd (bias corrected)

 Approximate KM-UCL (use when n>=50)      0.022mma Adjusted KM-UCL (use when n<50)      0.022

ma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM e
Minimum      0.01 Mean      0.017

Gamma ROS Statistics using Imputed  Non-Detects
GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1
For such situations, GROS method tends to yield inflated values of UCLs and BTVs

Maximum      0.08 Median      0.012

nu hat (MLE)    153.3 nu star (bias corrected)    129.1

Gamma Kaplan-Meier (KM) Statistics
k hat (KM)       2.37 nu hat (KM)    242.4

MLE Mean (bias corrected)      0.026 MLE Sd (bias corrected)      0.013

pproximate Chi Square Value (242.36, α)    207.3 Adjusted Chi Square Value (242.36, β)    206.4

K-S Test Statistic       0.17 Kolmogrov-Smirnoff GOF
5% K-S Critical Value       0.20d data appear Gamma Distributed at 5% Significan

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only
k hat (MLE)       4.25 k star (bias corrected MLE)       3.58

Theta hat (MLE)     0.006 Theta star (bias corrected MLE)     0.007

97.5% KM Chebyshev UCL      0.032 99% KM Chebyshev UCL      0.040

   95% KM (z) UCL      0.022    95% KM Bootstrap t UCL      0.023
90% KM Chebyshev UCL

Gamma GOF Tests on Detected Observations Only
A-D Test Statistic       0.61 Anderson-Darling GOF Test

5% A-D Critical Value       0.74d data appear Gamma Distributed at 5% Significan

Lilliefors Test Statistic       0.23 Lilliefors GOF Test
5% Lilliefors Critical Value       0.20Detected Data Not Normal at 5% Significance Leve

     0.022

Detected Data Not Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs
Mean      0.019 Standard Error of Mean     0.002

     0.025 95% KM Chebyshev UCL      0.028

SD      0.012    95% KM (BCA) UCL      0.023
95% KM (t) UCL      0.022 95% KM (Percentile Bootstrap) UCL

Mean of Logged Detects     -3.767 SD of Logged Detects       0.47

Median Detects      0.021 CV Detects       0.60
Skewness Detects

Normal GOF Test on Detects Only
Shapiro Wilk Test Statistic       0.73 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.89Detected Data Not Normal at 5% Significance Leve

Number of Distinct Detects      18 Number of Distinct Non-Detects      23

     0.015

Minimum Detect      0.011 Minimum Non-Detect     0.008
Maximum Detect      0.08 Maximum Non-Detect       0.12

      2.51 Kurtosis Detects       7.94

Variance Detects 2.5002E Percent Non-Detects      64.71
Mean Detects      0.026 SD Detects

For additional insight the user may want to consult a statistician.

Mercury

General Statistics
Total Number of Observations      51 Number of Distinct Observations      40

Number of Detects      18 Number of Non-Detects      33
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mma Approximate UCL (use when n>=50)      0.01% Gamma Adjusted UCL (use when n<50)      0.01

Adjusted Level of Significance (β)      0.045
Approximate Chi Square Value (N/A, α)

SD     0.001 CV       0.13

    0.001

k hat (MLE)      34.69 k star (bias corrected MLE)      32.7
Theta hat (MLE) 2.7705E Theta star (bias corrected MLE) 2.9390E

  3266 Adjusted Chi Square Value (N/A, β)   3262

nu hat (MLE)   3607 nu star (bias corrected)   3401
MLE Mean (bias corrected)     0.009 MLE Sd (bias corrected)

 Approximate KM-UCL (use when n>=50)     0.002mma Adjusted KM-UCL (use when n<50)     0.002

ma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM e
Minimum     0.002 Mean     0.009

Gamma ROS Statistics using Imputed  Non-Detects
GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1
For such situations, GROS method tends to yield inflated values of UCLs and BTVs

Maximum      0.01 Median      0.01

nu hat (MLE)    117.1 nu star (bias corrected)      68.24

Gamma Kaplan-Meier (KM) Statistics
k hat (KM)       0.99 nu hat (KM)    103.6

MLE Mean (bias corrected)     0.007 MLE Sd (bias corrected)     0.003

pproximate Chi Square Value (103.61, α)      81.12 Adjusted Chi Square Value (103.61, β)      80.55

K-S Test Statistic       0.24 Kolmogrov-Smirnoff GOF
5% K-S Critical Value       0.31d data appear Gamma Distributed at 5% Significan

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only
k hat (MLE)       8.36 k star (bias corrected MLE)       4.87

Theta hat (MLE) 8.4907E Theta star (bias corrected MLE)     0.001

97.5% KM Chebyshev UCL     0.005 99% KM Chebyshev UCL     0.007

   95% KM (z) UCL     0.003    95% KM Bootstrap t UCL     0.003
90% KM Chebyshev UCL

Gamma GOF Tests on Detected Observations Only
A-D Test Statistic       0.53 Anderson-Darling GOF Test

5% A-D Critical Value       0.70d data appear Gamma Distributed at 5% Significan

Lilliefors Test Statistic       0.19 Lilliefors GOF Test
5% Lilliefors Critical Value       0.33etected Data appear Normal at 5% Significance Le

    0.003

Detected Data appear Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs
Mean     0.002 Standard Error of Mean 4.9710E

    0.003 95% KM Chebyshev UCL     0.004

SD     0.002    95% KM (BCA) UCL     0.003
95% KM (t) UCL     0.003 95% KM (Percentile Bootstrap) UCL

Mean of Logged Detects     -5.008 SD of Logged Detects       0.41

Median Detects     0.007 CV Detects       0.31
Skewness Detects

Normal GOF Test on Detects Only
Shapiro Wilk Test Statistic       0.93 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.80etected Data appear Normal at 5% Significance Le

Number of Distinct Detects       7 Number of Distinct Non-Detects      36

    0.002

Minimum Detect     0.002 Minimum Non-Detect     0.001
Maximum Detect      0.01 Maximum Non-Detect      0.018

    -1.058 Kurtosis Detects       1.96

Variance Detects 5.1323E Percent Non-Detects      86.54
Mean Detects     0.007 SD Detects

ations results will not cover all Real World data sets; for additional insight the user may want to cons

95% Approximate Gamma KM-UCL      0.022

Methylene Chloride

General Statistics
Total Number of Observations      52 Number of Distinct Observations      42

Number of Detects       7 Number of Non-Detects      45

   95% t UCL (Assumes normality)      0.029    95% H-Stat UCL      0.031

Suggested UCL to Use
95% KM (t) UCL      0.022 95% GROS Approximate Gamma UCL      0.02

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics
Detected Data appear Gamma Distributed at 5% Significance Level

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
Recommendations are based upon data size, data distribution, and skewness.

mmendations are based upon the results of the simulation studies summarized in Singh, Maichle, and 

DL/2 Statistics
DL/2 Normal DL/2 Log-Transformed
Mean in Original Scale      0.025 Mean in Log Scale     -3.962

SD in Original Scale      0.019 SD in Log Scale       0.73
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Approximate Chi Square Value (4.87, α)       1.09 Adjusted Chi Square Value (4.87, β)       1.04
 Approximate KM-UCL (use when n>=50)

MLE Mean (bias corrected)      14.95 MLE Sd (bias corrected)      20.28

Theta hat (MLE)      26.47 Theta star (bias corrected MLE)      27.51
nu hat (MLE)

     61.78mma Adjusted KM-UCL (use when n<50)      64.67

Gamma Kaplan-Meier (KM) Statistics
k hat (KM)      0.046 nu hat (KM)       4.87

Gamma GOF Tests on Detected Observations Only
A-D Test Statistic       9.84 Anderson-Darling GOF Test

5% A-D Critical Value       0.80ed Data Not Gamma Distributed at 5% Significanc
K-S Test Statistic       0.42 Kolmogrov-Smirnoff GOF

5% K-S Critical Value       0.13ed Data Not Gamma Distributed at 5% Significanc

     54.22 nu star (bias corrected)      52.16

Detected Data Not Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only
k hat (MLE)       0.56 k star (bias corrected MLE)       0.54

     40.8 95% KM Chebyshev UCL      53

SD      64.06    95% KM (BCA) UCL      32.06
   95% KM (t) UCL      28.91    95% KM (Percentile Bootstrap) UCL

97.5% KM Chebyshev UCL      69.93 99% KM Chebyshev UCL    103.2

   95% KM (z) UCL      28.63    95% KM Bootstrap t UCL    269.2
90% KM Chebyshev UCL

Normal GOF Test on Detects Only
Shapiro Wilk Test Statistic       0.17 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.94Detected Data Not Normal at 5% Significance Leve
Lilliefors Test Statistic       0.51 Lilliefors GOF Test

5% Lilliefors Critical Value       0.12Detected Data Not Normal at 5% Significance Leve

     31.69

Detected Data Not Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs
Mean      13.86 Standard Error of Mean       8.97

      6.91 Kurtosis Detects      47.88

Variance Detects   4525 Percent Non-Detects       7.69
Mean Detects      14.95 SD Detects

Mean of Logged Detects       1.60 SD of Logged Detects       0.95

Median Detects       4.97 CV Detects       4.49
Skewness Detects

Nickel

General Statistics
Total Number of Observations      52 Number of Distinct Observations      48

Number of Detects      48 Number of Non-Detects       4
Number of Distinct Detects      46 Number of Distinct Non-Detects       3

     67.27

Minimum Detect       0.31 Minimum Non-Detect       1.6
Maximum Detect    471 Maximum Non-Detect       2.4

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics
Detected Data appear Normal Distributed at 5% Significance Level

SD in Original Scale     0.001 SD in Log Scale       0.50
   95% t UCL (Assumes normality)

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
Recommendations are based upon data size, data distribution, and skewness.

mmendations are based upon the results of the simulation studies summarized in Singh, Maichle, and 
ations results will not cover all Real World data sets; for additional insight the user may want to cons

Suggested UCL to Use
95% KM (t) UCL     0.003 95% KM (Percentile Bootstrap) UCL     0.003

    -5.78

KM SD (logged)       0.72    95% Critical H Value (KM-Log)       2.04
KM Standard Error of Mean (logged)       0.23

    0.003    95% H-Stat UCL     0.004

DL/2 Statistics
DL/2 Normal DL/2 Log-Transformed
Mean in Original Scale     0.003 Mean in Log Scale

% t UCL (assumes normality of ROS data)     0.002    95% Percentile Bootstrap UCL     0.002
   95% BCA Bootstrap UCL     0.003    95% Bootstrap t UCL     0.003

   95% H-UCL (Log ROS)     0.002

CLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distribute
KM Mean (logged)     -6.423    95% H-UCL (KM -Log)     0.002

Lilliefors Test Statistic       0.25 Lilliefors GOF Test
5% Lilliefors Critical Value       0.33ected Data appear Lognormal at 5% Significance L

Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects
Mean in Original Scale     0.002 Mean in Log Scale     -6.168

SD in Original Scale     0.002 SD in Log Scale       0.52

Lognormal GOF Test on Detected Observations Only
Shapiro Wilk Test Statistic       0.81 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.80ected Data appear Lognormal at 5% Significance L
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Gamma GOF Tests on Detected Observations Only
A-D Test Statistic       1.23 Anderson-Darling GOF Test

5% A-D Critical Value       0.75ed Data Not Gamma Distributed at 5% Significanc
K-S Test Statistic       0.28 Kolmogrov-Smirnoff GOF

      1.89 95% KM Chebyshev UCL       2.23

SD       1.23    95% KM (BCA) UCL       1.78
95% KM (t) UCL       1.57 95% KM (Percentile Bootstrap) UCL

97.5% KM Chebyshev UCL       2.69 99% KM Chebyshev UCL       3.60

   95% KM (z) UCL       1.56    95% KM Bootstrap t UCL       1.60
90% KM Chebyshev UCL

Normal GOF Test on Detects Only
Shapiro Wilk Test Statistic       0.93 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.88etected Data appear Normal at 5% Significance Le
Lilliefors Test Statistic       0.15 Lilliefors GOF Test

5% Lilliefors Critical Value       0.22etected Data appear Normal at 5% Significance Le

      1.71

Detected Data appear Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs
Mean       1.16 Standard Error of Mean       0.24

     0.060 Kurtosis Detects     -0.378

Variance Detects       1.33 Percent Non-Detects      48.28
Mean Detects       2.00 SD Detects

Mean of Logged Detects       0.32 SD of Logged Detects       1.21

Median Detects       1.78 CV Detects       0.57
Skewness Detects

Nitrate

General Statistics
Total Number of Observations      29 Number of Distinct Observations      28

Number of Detects      15 Number of Non-Detects      14
Number of Distinct Detects      15 Number of Distinct Non-Detects      13

      1.15

Minimum Detect      0.064 Minimum Non-Detect       1
Maximum Detect       3.84 Maximum Non-Detect       3.45

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics
Data do not follow a Discernible Distribution at 5% Significance Level

SD in Original Scale      64.68 SD in Log Scale       1.00
   95% t UCL (Assumes normality)

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
Recommendations are based upon data size, data distribution, and skewness.

mmendations are based upon the results of the simulation studies summarized in Singh, Maichle, and 
ations results will not cover all Real World data sets; for additional insight the user may want to cons

Suggested UCL to Use
95% KM (Chebyshev) UCL      53

% t UCL (assumes normality of ROS data)      28.91    95% Percentile Bootstrap UCL      31.69

      1.48

   95% BCA Bootstrap UCL      41.2    95% Bootstrap t UCL    271.6
   95% H-UCL (Log ROS)      10.01

     28.91    95% H-Stat UCL      10.06

DL/2 Statistics
DL/2 Normal DL/2 Log-Transformed
Mean in Original Scale      13.88 Mean in Log Scale

Lilliefors Test Statistic       0.22 Lilliefors GOF Test
5% Lilliefors Critical Value       0.12etected Data Not Lognormal at 5% Significance Le

Detected Data Not Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects
Mean in Original Scale      13.89 Mean in Log Scale       1.48

SD in Original Scale      64.68 SD in Log Scale       0.99

mma Approximate UCL (use when n>=50)      20.41% Gamma Adjusted UCL (use when n<50)      20.64

Adjusted Level of Significance (β)      0.045
Approximate Chi Square Value (43.75, α)

Lognormal GOF Test on Detected Observations Only
Shapiro Wilk Test Statistic       0.75 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.94etected Data Not Lognormal at 5% Significance Le

SD      64.7 CV       4.68

     21.28

k hat (MLE)       0.43 k star (bias corrected MLE)       0.42
Theta hat (MLE)      31.89 Theta star (bias corrected MLE)      32.81

     29.58 Adjusted Chi Square Value (43.75, β)      29.25

nu hat (MLE)      45.01 nu star (bias corrected)      43.75
MLE Mean (bias corrected)      13.8 MLE Sd (bias corrected)

Gamma (KM) may not be used when k hat (KM) is < 0.1

Gamma ROS Statistics using Imputed  Non-Detects
GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1
For such situations, GROS method tends to yield inflated values of UCLs and BTVs

ma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM e
Minimum      0.01 Mean      13.8

Maximum    471 Median       4.64
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Normal GOF Test on Detects Only
Shapiro Wilk Test Statistic       0.82 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.81etected Data appear Normal at 5% Significance Le
Lilliefors Test Statistic       0.23 Lilliefors GOF Test

5% Lilliefors Critical Value       0.31etected Data appear Normal at 5% Significance Le
Detected Data appear Normal at 5% Significance Level

      0.85 Kurtosis Detects     -1.039

Variance Detects     0.002 Percent Non-Detects      84.62
Mean Detects      0.062 SD Detects

Mean of Logged Detects     -3.06 SD of Logged Detects       0.82

Median Detects      0.043 CV Detects       0.79
Skewness Detects

Number of Detects       8 Number of Non-Detects      44
Number of Distinct Detects       8 Number of Distinct Non-Detects      24

     0.050

Minimum Detect      0.018 Minimum Non-Detect      0.035
Maximum Detect       0.14 Maximum Non-Detect       0.4

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
Recommendations are based upon data size, data distribution, and skewness.

mmendations are based upon the results of the simulation studies summarized in Singh, Maichle, and 
ations results will not cover all Real World data sets; for additional insight the user may want to cons

Suggested UCL to Use
95% KM (t) UCL       1.57 95% KM (Percentile Bootstrap) UCL       1.71

Phenanthrene

General Statistics
Total Number of Observations      52 Number of Distinct Observations      32

      1.73    95% H-Stat UCL       2.42

DL/2 Statistics
DL/2 Normal DL/2 Log-Transformed
Mean in Original Scale       1.39 Mean in Log Scale

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics
Detected Data appear Normal Distributed at 5% Significance Level

SD in Original Scale       1.06 SD in Log Scale       0.95
   95% t UCL (Assumes normality)

SD in Original Scale       1.2 SD in Log Scale       1.21
% t UCL (assumes normality of ROS data)       1.55    95% Percentile Bootstrap UCL       1.54

  -0.008

   95% BCA Bootstrap UCL       1.58    95% Bootstrap t UCL       1.59
   95% H-UCL (Log ROS)       2.46

Lognormal GOF Test on Detected Observations Only
Shapiro Wilk Test Statistic       0.69 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.88etected Data Not Lognormal at 5% Significance Le
Lilliefors Test Statistic       0.34 Lilliefors GOF Test

5% Lilliefors Critical Value       0.22etected Data Not Lognormal at 5% Significance Le
Detected Data Not Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects
Mean in Original Scale       1.17 Mean in Log Scale     -0.465

     56.17 Adjusted Chi Square Value (75.13, β)      55.19

nu hat (MLE)      82.31 nu star (bias corrected)      75.13
MLE Mean (bias corrected)       1.31 MLE Sd (bias corrected)

mma Approximate UCL (use when n>=50)       1.75% Gamma Adjusted UCL (use when n<50)       1.78

Adjusted Level of Significance (β)      0.040
Approximate Chi Square Value (75.13, α)

Maximum       3.84 Median       0.78
SD       1.10 CV       0.83

      1.15

k hat (MLE)       1.41 k star (bias corrected MLE)       1.29
Theta hat (MLE)       0.92 Theta star (bias corrected MLE)       1.01

Approximate Chi Square Value (51.03, α)      35.62 Adjusted Chi Square Value (51.03, β)      34.85
 Approximate KM-UCL (use when n>=50)       1.66mma Adjusted KM-UCL (use when n<50)       1.69

ma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM e
Minimum      0.064 Mean       1.31

Gamma ROS Statistics using Imputed  Non-Detects
GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1
For such situations, GROS method tends to yield inflated values of UCLs and BTVs

Theta hat (MLE)       1.34 Theta star (bias corrected MLE)       1.61
nu hat (MLE)      44.89 nu star (bias corrected)      37.24

Gamma Kaplan-Meier (KM) Statistics
k hat (KM)       0.88 nu hat (KM)      51.03

MLE Mean (bias corrected)       2.00 MLE Sd (bias corrected)       1.80

5% K-S Critical Value       0.22ed Data Not Gamma Distributed at 5% Significanc
Detected Data Not Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only
k hat (MLE)       1.49 k star (bias corrected MLE)       1.24
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Pyrene

General Statistics
Total Number of Observations      52 Number of Distinct Observations      33

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics
Detected Data appear Normal Distributed at 5% Significance Level

SD in Original Scale      0.082 SD in Log Scale       1.09
   95% t UCL (Assumes normality)

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
Recommendations are based upon data size, data distribution, and skewness.

mmendations are based upon the results of the simulation studies summarized in Singh, Maichle, and 
ations results will not cover all Real World data sets; for additional insight the user may want to cons

Suggested UCL to Use
95% KM (t) UCL      0.046 95% KM (Percentile Bootstrap) UCL      0.047

CLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distribute
KM Mean (logged)     -3.558    95% H-UCL (KM -Log)      0.038

    -2.709

KM SD (logged)       0.55    95% Critical H Value (KM-Log)       1.91
KM Standard Error of Mean (logged)       0.14

      0.12    95% H-Stat UCL       0.17

DL/2 Statistics
DL/2 Normal DL/2 Log-Transformed
Mean in Original Scale       0.10 Mean in Log Scale

SD in Original Scale      0.025 SD in Log Scale       0.51
% t UCL (assumes normality of ROS data)      0.039    95% Percentile Bootstrap UCL      0.04

   95% BCA Bootstrap UCL      0.041    95% Bootstrap t UCL      0.043
   95% H-UCL (Log ROS)      0.038

Lognormal GOF Test on Detected Observations Only
Shapiro Wilk Test Statistic       0.89 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.81ected Data appear Lognormal at 5% Significance L
Lilliefors Test Statistic       0.18 Lilliefors GOF Test

5% Lilliefors Critical Value       0.31ected Data appear Lognormal at 5% Significance L
Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects
Mean in Original Scale      0.034 Mean in Log Scale     -3.536

   190 Adjusted Chi Square Value (223.66, β)    189.2

nu hat (MLE)    235.9 nu star (bias corrected)    223.7
MLE Mean (bias corrected)      0.032 MLE Sd (bias corrected)

mma Approximate UCL (use when n>=50)      0.038% Gamma Adjusted UCL (use when n<50)      0.038

Adjusted Level of Significance (β)      0.045
pproximate Chi Square Value (223.66, α)

Maximum       0.14 Median      0.021
SD      0.027 CV       0.83

     0.022

k hat (MLE)       2.26 k star (bias corrected MLE)       2.15
Theta hat (MLE)      0.014 Theta star (bias corrected MLE)      0.015

pproximate Chi Square Value (130.19, α)    104.8 Adjusted Chi Square Value (130.19, β)    104.2
 Approximate KM-UCL (use when n>=50)      0.043mma Adjusted KM-UCL (use when n<50)      0.044

ma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM e
Minimum      0.01 Mean      0.032

Gamma ROS Statistics using Imputed  Non-Detects
GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1
For such situations, GROS method tends to yield inflated values of UCLs and BTVs

Theta hat (MLE)      0.033 Theta star (bias corrected MLE)      0.050
nu hat (MLE)      29.63 nu star (bias corrected)      19.85

Gamma Kaplan-Meier (KM) Statistics
k hat (KM)       1.25 nu hat (KM)    130.2

MLE Mean (bias corrected)      0.062 MLE Sd (bias corrected)      0.056

Gamma GOF Tests on Detected Observations Only
A-D Test Statistic       0.46 Anderson-Darling GOF Test

5% A-D Critical Value       0.72d data appear Gamma Distributed at 5% Significan
K-S Test Statistic       0.21 Kolmogrov-Smirnoff GOF

5% K-S Critical Value       0.29d data appear Gamma Distributed at 5% Significan
Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only
k hat (MLE)       1.85 k star (bias corrected MLE)       1.24

     0.055 95% KM Chebyshev UCL      0.065

SD      0.031    95% KM (BCA) UCL      0.047
95% KM (t) UCL      0.046 95% KM (Percentile Bootstrap) UCL

97.5% KM Chebyshev UCL      0.077 99% KM Chebyshev UCL       0.10

   95% KM (z) UCL      0.046    95% KM Bootstrap t UCL      0.053
90% KM Chebyshev UCL

     0.047

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs
Mean      0.035 Standard Error of Mean     0.006
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SD in Original Scale      0.080 SD in Log Scale       1.05
   95% t UCL (Assumes normality)

CLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distribute
KM Mean (logged)     -3.116    95% H-UCL (KM -Log)      0.057

    -2.644

KM SD (logged)       0.50    95% Critical H Value (KM-Log)       1.87
KM Standard Error of Mean (logged)       0.1

      0.12    95% H-Stat UCL       0.17

DL/2 Statistics
DL/2 Normal DL/2 Log-Transformed
Mean in Original Scale       0.11 Mean in Log Scale

SD in Original Scale      0.034 SD in Log Scale       0.58
% t UCL (assumes normality of ROS data)      0.051    95% Percentile Bootstrap UCL      0.051

   95% BCA Bootstrap UCL      0.054    95% Bootstrap t UCL      0.054
   95% H-UCL (Log ROS)      0.049

Lognormal GOF Test on Detected Observations Only
Shapiro Wilk Test Statistic       0.96 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.82ected Data appear Lognormal at 5% Significance L
Lilliefors Test Statistic       0.14 Lilliefors GOF Test

5% Lilliefors Critical Value       0.29ected Data appear Lognormal at 5% Significance L
Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects
Mean in Original Scale      0.043 Mean in Log Scale     -3.332

     91.84 Adjusted Chi Square Value (115.67, β)      91.23

nu hat (MLE)    121.3 nu star (bias corrected)    115.7
MLE Mean (bias corrected)      0.034 MLE Sd (bias corrected)

mma Approximate UCL (use when n>=50)      0.043% Gamma Adjusted UCL (use when n<50)      0.043

Adjusted Level of Significance (β)      0.045
pproximate Chi Square Value (115.67, α)

Maximum       0.18 Median      0.01
SD      0.039 CV       1.15

     0.032

k hat (MLE)       1.16 k star (bias corrected MLE)       1.11
Theta hat (MLE)      0.029 Theta star (bias corrected MLE)      0.031

pproximate Chi Square Value (183.94, α)    153.6 Adjusted Chi Square Value (183.94, β)    152.8
 Approximate KM-UCL (use when n>=50)      0.062mma Adjusted KM-UCL (use when n<50)      0.062

ma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM e
Minimum      0.01 Mean      0.034

Gamma ROS Statistics using Imputed  Non-Detects
GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1
For such situations, GROS method tends to yield inflated values of UCLs and BTVs

Theta hat (MLE)      0.025 Theta star (bias corrected MLE)      0.036
nu hat (MLE)      65.29 nu star (bias corrected)      44.86

Gamma Kaplan-Meier (KM) Statistics
k hat (KM)       1.76 nu hat (KM)    183.9

MLE Mean (bias corrected)      0.091 MLE Sd (bias corrected)      0.057

Gamma GOF Tests on Detected Observations Only
A-D Test Statistic       0.29 Anderson-Darling GOF Test

5% A-D Critical Value       0.72d data appear Gamma Distributed at 5% Significan
K-S Test Statistic       0.18 Kolmogrov-Smirnoff GOF

5% K-S Critical Value       0.28d data appear Gamma Distributed at 5% Significan
Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only
k hat (MLE)       3.62 k star (bias corrected MLE)       2.49

     0.075 95% KM Chebyshev UCL      0.086

SD      0.039    95% KM (BCA) UCL      0.068
95% KM (t) UCL      0.065 95% KM (Percentile Bootstrap) UCL

97.5% KM Chebyshev UCL       0.10 99% KM Chebyshev UCL       0.13

   95% KM (z) UCL      0.065    95% KM Bootstrap t UCL      0.075
90% KM Chebyshev UCL

Normal GOF Test on Detects Only
Shapiro Wilk Test Statistic       0.87 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.82etected Data appear Normal at 5% Significance Le
Lilliefors Test Statistic       0.21 Lilliefors GOF Test

5% Lilliefors Critical Value       0.29etected Data appear Normal at 5% Significance Le

     0.066

Detected Data appear Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs
Mean      0.052 Standard Error of Mean     0.007

      1.04 Kurtosis Detects    -0.027

Variance Detects     0.002 Percent Non-Detects      82.69
Mean Detects      0.091 SD Detects

Mean of Logged Detects     -2.536 SD of Logged Detects       0.56

Median Detects      0.069 CV Detects       0.58
Skewness Detects

Number of Detects       9 Number of Non-Detects      43
Number of Distinct Detects       9 Number of Distinct Non-Detects      24

     0.053

Minimum Detect      0.033 Minimum Non-Detect      0.035
Maximum Detect       0.18 Maximum Non-Detect       0.4
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Lognormal GOF Test on Detected Observations Only
Shapiro Wilk Test Statistic       0.98 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.80ected Data appear Lognormal at 5% Significance L
Lilliefors Test Statistic       0.12 Lilliefors GOF Test

5% Lilliefors Critical Value       0.33ected Data appear Lognormal at 5% Significance L
Detected Data appear Lognormal at 5% Significance Level

     19.1 Adjusted Chi Square Value (30.76, β)      18.83

nu hat (MLE)      31.23 nu star (bias corrected)      30.76
MLE Mean (bias corrected)       0.19 MLE Sd (bias corrected)

mma Approximate UCL (use when n>=50)       0.30% Gamma Adjusted UCL (use when n<50)       0.31

Adjusted Level of Significance (β)      0.045
Approximate Chi Square Value (30.76, α)

Maximum       5.2 Median      0.01
SD       0.75 CV       3.98

      0.35

k hat (MLE)       0.3 k star (bias corrected MLE)       0.29
Theta hat (MLE)       0.63 Theta star (bias corrected MLE)       0.64

Approximate Chi Square Value (15.23, α)       7.41 Adjusted Chi Square Value (15.23, β)       7.26
 Approximate KM-UCL (use when n>=50)       0.57mma Adjusted KM-UCL (use when n<50)       0.58

ma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM e
Minimum      0.01 Mean       0.19

Gamma ROS Statistics using Imputed  Non-Detects
GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1
For such situations, GROS method tends to yield inflated values of UCLs and BTVs

Theta hat (MLE)       1.45 Theta star (bias corrected MLE)       2.15
nu hat (MLE)      12.71 nu star (bias corrected)       8.59

Gamma Kaplan-Meier (KM) Statistics
k hat (KM)       0.14 nu hat (KM)      15.23

MLE Mean (bias corrected)       1.32 MLE Sd (bias corrected)       1.68

Gamma GOF Tests on Detected Observations Only
A-D Test Statistic       0.30 Anderson-Darling GOF Test

5% A-D Critical Value       0.73d data appear Gamma Distributed at 5% Significan
K-S Test Statistic       0.17 Kolmogrov-Smirnoff GOF

5% K-S Critical Value       0.32d data appear Gamma Distributed at 5% Significan
Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only
k hat (MLE)       0.90 k star (bias corrected MLE)       0.61

      0.61 95% KM Chebyshev UCL       0.76

SD       0.73    95% KM (BCA) UCL       0.48
95% KM (t) UCL       0.46 95% KM (Percentile Bootstrap) UCL

97.5% KM Chebyshev UCL       0.96 99% KM Chebyshev UCL       1.37

   95% KM (z) UCL       0.46    95% KM Bootstrap t UCL       0.72
90% KM Chebyshev UCL

Normal GOF Test on Detects Only
Shapiro Wilk Test Statistic       0.69 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.80Detected Data Not Normal at 5% Significance Leve
Lilliefors Test Statistic       0.31 Lilliefors GOF Test

5% Lilliefors Critical Value       0.33etected Data appear Normal at 5% Significance Le

      0.47

Detected Data appear Approximate Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs
Mean       0.28 Standard Error of Mean       0.11

      2.27 Kurtosis Detects       5.44

Variance Detects       3.14 Percent Non-Detects      86.54
Mean Detects       1.32 SD Detects

Mean of Logged Detects     -0.363 SD of Logged Detects       1.22

Median Detects       0.65 CV Detects       1.34
Skewness Detects

RDX

General Statistics
Total Number of Observations      52 Number of Distinct Observations      16

Number of Detects       7 Number of Non-Detects      45
Number of Distinct Detects       7 Number of Distinct Non-Detects       9

      1.77

Minimum Detect       0.12 Minimum Non-Detect       0.1
Maximum Detect       5.2 Maximum Non-Detect       1

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics
Detected Data appear Normal Distributed at 5% Significance Level

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
Recommendations are based upon data size, data distribution, and skewness.

mmendations are based upon the results of the simulation studies summarized in Singh, Maichle, and 
ations results will not cover all Real World data sets; for additional insight the user may want to cons

Suggested UCL to Use
95% KM (t) UCL      0.065 95% KM (Percentile Bootstrap) UCL      0.066
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Approximate Chi Square Value (87.34, α)      66.8 Adjusted Chi Square Value (87.34, β)      66.26
 Approximate KM-UCL (use when n>=50)       0.46mma Adjusted KM-UCL (use when n<50)       0.46

ma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM e
Minimum      0.01 Mean       0.14

Gamma ROS Statistics using Imputed  Non-Detects
GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1
For such situations, GROS method tends to yield inflated values of UCLs and BTVs

Theta hat (MLE)       0.40 Theta star (bias corrected MLE)       0.74
nu hat (MLE)      32.46 nu star (bias corrected)      17.56

Gamma Kaplan-Meier (KM) Statistics
k hat (KM)       0.87 nu hat (KM)      87.34

MLE Mean (bias corrected)       1.09 MLE Sd (bias corrected)       0.90

Gamma GOF Tests on Detected Observations Only
A-D Test Statistic       0.25 Anderson-Darling GOF Test

5% A-D Critical Value       0.70d data appear Gamma Distributed at 5% Significan
K-S Test Statistic       0.19 Kolmogrov-Smirnoff GOF

5% K-S Critical Value       0.33d data appear Gamma Distributed at 5% Significan
Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only
k hat (MLE)       2.70 k star (bias corrected MLE)       1.46

      0.55 95% KM Chebyshev UCL       0.64

SD       0.38    95% KM (BCA) UCL       0.47
95% KM (t) UCL       0.46 95% KM (Percentile Bootstrap) UCL

97.5% KM Chebyshev UCL       0.76 99% KM Chebyshev UCL       1.01

   95% KM (z) UCL       0.46    95% KM Bootstrap t UCL       0.44
90% KM Chebyshev UCL

Normal GOF Test on Detects Only
Shapiro Wilk Test Statistic       0.92 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.78etected Data appear Normal at 5% Significance Le
Lilliefors Test Statistic       0.27 Lilliefors GOF Test

5% Lilliefors Critical Value       0.36etected Data appear Normal at 5% Significance Le

      0.46

Detected Data appear Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs
Mean       0.35 Standard Error of Mean      0.066

      0.97 Kurtosis Detects       1.67

Variance Detects       0.48 Percent Non-Detects      88%
Mean Detects       1.09 SD Detects

Mean of Logged Detects     -0.11 SD of Logged Detects       0.73

Median Detects       1.09 CV Detects       0.63
Skewness Detects

Selenium

General Statistics
Total Number of Observations      50 Number of Distinct Observations      30

Number of Detects       6 Number of Non-Detects      44
Number of Distinct Detects       5 Number of Distinct Non-Detects      26

      0.69

Minimum Detect       0.27 Minimum Non-Detect       0.21
Maximum Detect       2.3 Maximum Non-Detect       1.31

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics
Detected Data appear Approximate Normal Distributed at 5% Significance Level

SD in Original Scale       0.72 SD in Log Scale       0.86
   95% t UCL (Assumes normality)

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
Recommendations are based upon data size, data distribution, and skewness.

mmendations are based upon the results of the simulation studies summarized in Singh, Maichle, and 
ations results will not cover all Real World data sets; for additional insight the user may want to cons

Suggested UCL to Use
95% KM (t) UCL       0.46 95% KM (Percentile Bootstrap) UCL       0.47

CLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distribute
KM Mean (logged)     -1.946    95% H-UCL (KM -Log)       0.24

    -1.39

KM SD (logged)       0.79    95% Critical H Value (KM-Log)       2.10
KM Standard Error of Mean (logged)       0.13

      0.56    95% H-Stat UCL       0.47

DL/2 Statistics
DL/2 Normal DL/2 Log-Transformed
Mean in Original Scale       0.40 Mean in Log Scale

SD in Original Scale       0.75 SD in Log Scale       1.99
% t UCL (assumes normality of ROS data)       0.39    95% Percentile Bootstrap UCL       0.41

   95% BCA Bootstrap UCL       0.55    95% Bootstrap t UCL       0.85
   95% H-UCL (Log ROS)       0.51

Lognormal ROS Statistics Using Imputed Non-Detects
Mean in Original Scale       0.21 Mean in Log Scale     -3.64
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Gamma GOF Tests on Detected Observations Only
A-D Test Statistic       0.60 Anderson-Darling GOF Test

5% A-D Critical Value       0.78d data appear Gamma Distributed at 5% Significan
K-S Test Statistic       0.14 Kolmogrov-Smirnoff GOF

5% K-S Critical Value       0.18d data appear Gamma Distributed at 5% Significan
Detected data appear Gamma Distributed at 5% Significance Level

     11.94 95% KM Chebyshev UCL      14.43

SD      12.69    95% KM (BCA) UCL       9.73
95% KM (t) UCL       9.51 95% KM (Percentile Bootstrap) UCL

97.5% KM Chebyshev UCL      17.89 99% KM Chebyshev UCL      24.69

   95% KM (z) UCL       9.45    95% KM Bootstrap t UCL      10.61
90% KM Chebyshev UCL

Normal GOF Test on Detects Only
Shapiro Wilk Test Statistic       0.76 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.91Detected Data Not Normal at 5% Significance Leve
Lilliefors Test Statistic       0.25 Lilliefors GOF Test

5% Lilliefors Critical Value       0.18Detected Data Not Normal at 5% Significance Leve

      9.50

Detected Data Not Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs
Mean       6.43 Standard Error of Mean       1.83

      1.51 Kurtosis Detects       1.40

Variance Detects    264.2 Percent Non-Detects      52%
Mean Detects      12.98 SD Detects

Mean of Logged Detects       1.68 SD of Logged Detects       1.47

Median Detects       4.66 CV Detects       1.25
Skewness Detects

Silver

General Statistics
Total Number of Observations      50 Number of Distinct Observations      45

Number of Detects      24 Number of Non-Detects      26
Number of Distinct Detects      24 Number of Distinct Non-Detects      21

     16.25

Minimum Detect       0.4 Minimum Non-Detect       0.21
Maximum Detect      55.6 Maximum Non-Detect       2.4

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics
Detected Data appear Normal Distributed at 5% Significance Level

SD in Original Scale       0.37 SD in Log Scale       0.75
   95% t UCL (Assumes normality)

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
Recommendations are based upon data size, data distribution, and skewness.

mmendations are based upon the results of the simulation studies summarized in Singh, Maichle, and 
ations results will not cover all Real World data sets; for additional insight the user may want to cons

Suggested UCL to Use
95% KM (t) UCL       0.46 95% KM (Percentile Bootstrap) UCL       0.46

CLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distribute
KM Mean (logged)     -1.289    95% H-UCL (KM -Log)       0.38

    -0.983

KM SD (logged)       0.58    95% Critical H Value (KM-Log)       1.95
KM Standard Error of Mean (logged)       0.11

      0.57    95% H-Stat UCL       0.62

DL/2 Statistics
DL/2 Normal DL/2 Log-Transformed
Mean in Original Scale       0.48 Mean in Log Scale

SD in Original Scale       0.39 SD in Log Scale       0.91
% t UCL (assumes normality of ROS data)       0.32    95% Percentile Bootstrap UCL       0.32

   95% BCA Bootstrap UCL       0.36    95% Bootstrap t UCL       0.41
   95% H-UCL (Log ROS)       0.26

Lognormal GOF Test on Detected Observations Only
Shapiro Wilk Test Statistic       0.94 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.78ected Data appear Lognormal at 5% Significance L
Lilliefors Test Statistic       0.21 Lilliefors GOF Test

5% Lilliefors Critical Value       0.36ected Data appear Lognormal at 5% Significance L
Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects
Mean in Original Scale       0.23 Mean in Log Scale     -2.048

     20.63 Adjusted Chi Square Value (32.70, β)      20.34

nu hat (MLE)      33.37 nu star (bias corrected)      32.7
MLE Mean (bias corrected)       0.14 MLE Sd (bias corrected)

mma Approximate UCL (use when n>=50)       0.23% Gamma Adjusted UCL (use when n<50)       0.23

Adjusted Level of Significance (β)      0.045
Approximate Chi Square Value (32.70, α)

Maximum       2.3 Median      0.01
SD       0.41 CV       2.86

      0.25

k hat (MLE)       0.33 k star (bias corrected MLE)       0.32
Theta hat (MLE)       0.43 Theta star (bias corrected MLE)       0.44
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Normal GOF Test on Detects Only
Shapiro Wilk Test Statistic       0.85 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.85etected Data appear Normal at 5% Significance Le
Lilliefors Test Statistic       0.23 Lilliefors GOF Test

      1.22 Kurtosis Detects       0.92

Variance Detects 1.1069E Percent Non-Detects      78.85
Mean Detects     0.003 SD Detects

Mean of Logged Detects     -6.097 SD of Logged Detects       1.06

Median Detects     0.002 CV Detects       0.93
Skewness Detects

Number of Detects      11 Number of Non-Detects      41
Number of Distinct Detects      10 Number of Distinct Non-Detects      21

    0.003

Minimum Detect 5.2000E Minimum Non-Detect     0.001
Maximum Detect      0.010 Maximum Non-Detect     0.006

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
Recommendations are based upon data size, data distribution, and skewness.

mmendations are based upon the results of the simulation studies summarized in Singh, Maichle, and 
ations results will not cover all Real World data sets; for additional insight the user may want to cons

95% Approximate Gamma KM-UCL      10.92

Tetrachloroethene

General Statistics
Total Number of Observations      52 Number of Distinct Observations      31

Mean in Original Scale       6.49 Mean in Log Scale       0.32
SD in Original Scale      12.79 SD in Log Scale       1.73

   95% t UCL (Assumes normality)       9.53    95% H-Stat UCL      13.9

Suggested UCL to Use
95% KM (t) UCL       9.51 95% GROS Approximate Gamma UCL      11.23

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics
Detected Data appear Gamma Distributed at 5% Significance Level

CLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distribute
KM Mean (logged)       0.22    95% H-UCL (KM -Log)      13.41

KM SD (logged)       1.75    95% Critical H Value (KM-Log)       3.28
KM Standard Error of Mean (logged)       0.27

DL/2 Statistics
DL/2 Normal DL/2 Log-Transformed

SD in Original Scale      12.86 SD in Log Scale       2.04
% t UCL (assumes normality of ROS data)       9.40    95% Percentile Bootstrap UCL       9.64

   95% BCA Bootstrap UCL      10.18    95% Bootstrap t UCL      10.63
   95% H-UCL (Log ROS)      21.76

Lognormal GOF Test on Detected Observations Only
Shapiro Wilk Test Statistic       0.95 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.91ected Data appear Lognormal at 5% Significance L
Lilliefors Test Statistic       0.10 Lilliefors GOF Test

5% Lilliefors Critical Value       0.18ected Data appear Lognormal at 5% Significance L
Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects
Mean in Original Scale       6.35 Mean in Log Scale    -0.079

     11.86 Adjusted Chi Square Value (21.37, β)      11.65

nu hat (MLE)      21.31 nu star (bias corrected)      21.37
MLE Mean (bias corrected)       6.23 MLE Sd (bias corrected)

mma Approximate UCL (use when n>=50)      11.23% Gamma Adjusted UCL (use when n<50)      11.44

Adjusted Level of Significance (β)      0.045
Approximate Chi Square Value (21.37, α)

Maximum      55.6 Median      0.01
SD      12.92 CV       2.07

     13.49

k hat (MLE)       0.21 k star (bias corrected MLE)       0.21
Theta hat (MLE)      29.26 Theta star (bias corrected MLE)      29.19

Approximate Chi Square Value (25.71, α)      15.16 Adjusted Chi Square Value (25.71, β)      14.92
 Approximate KM-UCL (use when n>=50)      10.92mma Adjusted KM-UCL (use when n<50)      11.1

ma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM e
Minimum      0.01 Mean       6.23

Gamma ROS Statistics using Imputed  Non-Detects
GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1
For such situations, GROS method tends to yield inflated values of UCLs and BTVs

Theta hat (MLE)      18.93 Theta star (bias corrected MLE)      20.68
nu hat (MLE)      32.91 nu star (bias corrected)      30.13

Gamma Kaplan-Meier (KM) Statistics
k hat (KM)       0.25 nu hat (KM)      25.71

MLE Mean (bias corrected)      12.98 MLE Sd (bias corrected)      16.39

Gamma Statistics on Detected Data Only
k hat (MLE)       0.68 k star (bias corrected MLE)       0.62
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Thallium

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics
Detected Data appear Normal Distributed at 5% Significance Level

SD in Original Scale     0.001 SD in Log Scale       0.85
   95% t UCL (Assumes normality)

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
Recommendations are based upon data size, data distribution, and skewness.

mmendations are based upon the results of the simulation studies summarized in Singh, Maichle, and 
ations results will not cover all Real World data sets; for additional insight the user may want to cons

Suggested UCL to Use
95% KM (t) UCL     0.001 95% KM (Percentile Bootstrap) UCL     0.002

CLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distribute
KM Mean (logged)     -7.047    95% H-UCL (KM -Log)     0.001

    -6.457

KM SD (logged)       0.81    95% Critical H Value (KM-Log)       2.12
KM Standard Error of Mean (logged)       0.15

    0.002    95% H-Stat UCL     0.002

DL/2 Statistics
DL/2 Normal DL/2 Log-Transformed
Mean in Original Scale     0.002 Mean in Log Scale

SD in Original Scale     0.001 SD in Log Scale       0.82
% t UCL (assumes normality of ROS data)     0.001    95% Percentile Bootstrap UCL     0.001

   95% BCA Bootstrap UCL     0.001    95% Bootstrap t UCL     0.002
   95% H-UCL (Log ROS)     0.001

Lognormal GOF Test on Detected Observations Only
Shapiro Wilk Test Statistic       0.93 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.85ected Data appear Lognormal at 5% Significance L
Lilliefors Test Statistic       0.15 Lilliefors GOF Test

5% Lilliefors Critical Value       0.26ected Data appear Lognormal at 5% Significance L
Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects
Mean in Original Scale     0.001 Mean in Log Scale     -7.04

   267.4 Adjusted Chi Square Value (306.97, β)    266.3

nu hat (MLE)    324.4 nu star (bias corrected)    307
MLE Mean (bias corrected)     0.008 MLE Sd (bias corrected)

mma Approximate UCL (use when n>=50)     0.009% Gamma Adjusted UCL (use when n<50)     0.009

Adjusted Level of Significance (β)      0.045
pproximate Chi Square Value (306.97, α)

Maximum      0.010 Median      0.01
SD     0.003 CV       0.35

    0.005

k hat (MLE)       3.11 k star (bias corrected MLE)       2.95
Theta hat (MLE)     0.002 Theta star (bias corrected MLE)     0.002

Approximate Chi Square Value (51.99, α)      36.43 Adjusted Chi Square Value (51.99, β)      36.06
 Approximate KM-UCL (use when n>=50)     0.002mma Adjusted KM-UCL (use when n<50)     0.002

ma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM e
Minimum 5.2000E Mean     0.008

Gamma ROS Statistics using Imputed  Non-Detects
GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1
For such situations, GROS method tends to yield inflated values of UCLs and BTVs

Theta hat (MLE)     0.002 Theta star (bias corrected MLE)     0.003
nu hat (MLE)      27.26 nu star (bias corrected)      21.16

Gamma Kaplan-Meier (KM) Statistics
k hat (KM)       0.5 nu hat (KM)      51.99

MLE Mean (bias corrected)     0.003 MLE Sd (bias corrected)     0.003

Gamma GOF Tests on Detected Observations Only
A-D Test Statistic       0.30 Anderson-Darling GOF Test

5% A-D Critical Value       0.74d data appear Gamma Distributed at 5% Significan
K-S Test Statistic       0.15 Kolmogrov-Smirnoff GOF

5% K-S Critical Value       0.26d data appear Gamma Distributed at 5% Significan
Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only
k hat (MLE)       1.23 k star (bias corrected MLE)       0.96

    0.002 95% KM Chebyshev UCL     0.002

SD     0.001    95% KM (BCA) UCL     0.002
95% KM (t) UCL     0.001 95% KM (Percentile Bootstrap) UCL

97.5% KM Chebyshev UCL     0.003 99% KM Chebyshev UCL     0.004

   95% KM (z) UCL     0.001    95% KM Bootstrap t UCL     0.002
90% KM Chebyshev UCL

5% Lilliefors Critical Value       0.26etected Data appear Normal at 5% Significance Le

    0.002

Detected Data appear Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs
Mean     0.001 Standard Error of Mean 3.1956E
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CLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distribute
KM Mean (logged)     -2.393    95% H-UCL (KM -Log)       0.12

KM SD (logged)       0.53    95% Critical H Value (KM-Log)       1.89
KM Standard Error of Mean (logged)      0.096

DL/2 Statistics
DL/2 Normal DL/2 Log-Transformed

SD in Original Scale       0.14 SD in Log Scale       0.85
% t UCL (assumes normality of ROS data)       0.10    95% Percentile Bootstrap UCL       0.11

   95% BCA Bootstrap UCL       0.12    95% Bootstrap t UCL       0.14
   95% H-UCL (Log ROS)      0.078

Lognormal GOF Test on Detected Observations Only
Shapiro Wilk Test Statistic       0.95 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.76ected Data appear Lognormal at 5% Significance L
Lilliefors Test Statistic       0.21 Lilliefors GOF Test

5% Lilliefors Critical Value       0.39ected Data appear Lognormal at 5% Significance L
Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects
Mean in Original Scale      0.074 Mean in Log Scale     -3.182

     33.96 Adjusted Chi Square Value (49.04, β)      33.6

nu hat (MLE)      50.69 nu star (bias corrected)      49.04
MLE Mean (bias corrected)      0.051 MLE Sd (bias corrected)

mma Approximate UCL (use when n>=50)      0.074% Gamma Adjusted UCL (use when n<50)      0.074

Adjusted Level of Significance (β)      0.045
Approximate Chi Square Value (49.04, α)

Maximum       0.88 Median      0.01
SD       0.14 CV       2.87

     0.074

k hat (MLE)       0.49 k star (bias corrected MLE)       0.48
Theta hat (MLE)       0.10 Theta star (bias corrected MLE)       0.10

Approximate Chi Square Value (78.72, α)      59.28 Adjusted Chi Square Value (78.72, β)      58.79
 Approximate KM-UCL (use when n>=50)       0.15mma Adjusted KM-UCL (use when n<50)       0.15

ma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM e
Minimum      0.01 Mean      0.051

Gamma ROS Statistics using Imputed  Non-Detects
GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1
For such situations, GROS method tends to yield inflated values of UCLs and BTVs

Theta hat (MLE)       0.11 Theta star (bias corrected MLE)       0.26
nu hat (MLE)      38.13 nu star (bias corrected)      16.58

Gamma Kaplan-Meier (KM) Statistics
k hat (KM)       0.77 nu hat (KM)      78.72

MLE Mean (bias corrected)       0.43 MLE Sd (bias corrected)       0.33

Gamma GOF Tests on Detected Observations Only
A-D Test Statistic       0.35 Anderson-Darling GOF Test

5% A-D Critical Value       0.68d data appear Gamma Distributed at 5% Significan
K-S Test Statistic       0.22 Kolmogrov-Smirnoff GOF

5% K-S Critical Value       0.35d data appear Gamma Distributed at 5% Significan
Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only
k hat (MLE)       3.81 k star (bias corrected MLE)       1.65

      0.17 95% KM Chebyshev UCL       0.20

SD       0.13    95% KM (BCA) UCL     N/A    
95% KM (t) UCL       0.15 95% KM (Percentile Bootstrap) UCL

97.5% KM Chebyshev UCL       0.24 99% KM Chebyshev UCL       0.32

   95% KM (z) UCL       0.15    95% KM Bootstrap t UCL     N/A    
90% KM Chebyshev UCL

Normal GOF Test on Detects Only
Shapiro Wilk Test Statistic       0.84 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.76etected Data appear Normal at 5% Significance Le
Lilliefors Test Statistic       0.29 Lilliefors GOF Test

5% Lilliefors Critical Value       0.39etected Data appear Normal at 5% Significance Le

    N/A    

Detected Data appear Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs
Mean       0.11 Standard Error of Mean      0.021

      1.58 Kurtosis Detects       3.02

Variance Detects      0.071 Percent Non-Detects      90.2%
Mean Detects       0.43 SD Detects

Mean of Logged Detects     -0.978 SD of Logged Detects       0.57

Median Detects       0.33 CV Detects       0.61
Skewness Detects

General Statistics
Total Number of Observations      51 Number of Distinct Observations      37

Number of Detects       5 Number of Non-Detects      46
Number of Distinct Detects       4 Number of Distinct Non-Detects      33

      0.26

Minimum Detect       0.18 Minimum Non-Detect      0.074
Maximum Detect       0.88 Maximum Non-Detect       0.87
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mma Approximate UCL (use when n>=50)       2.64% Gamma Adjusted UCL (use when n<50)       2.69

Adjusted Level of Significance (β)      0.045
Approximate Chi Square Value (18.78, α)

Lognormal GOF Test on Detected Observations Only
Shapiro Wilk Test Statistic       0.95 Shapiro Wilk GOF Test

SD       7.57 CV       5.40

      3.29

k hat (MLE)       0.17 k star (bias corrected MLE)       0.18
Theta hat (MLE)       7.87 Theta star (bias corrected MLE)       7.76

      9.95 Adjusted Chi Square Value (18.78, β)       9.77

nu hat (MLE)      18.51 nu star (bias corrected)      18.78
MLE Mean (bias corrected)       1.40 MLE Sd (bias corrected)

GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs
GROS may not be used when kstar of detected data is small such as < 0.1

Approximate Chi Square Value (3.57, α)       0.56 Adjusted Chi Square Value (3.57, β)       0.53
 Approximate KM-UCL (use when n>=50)

For such situations, GROS method tends to yield inflated values of UCLs and BTVs
ma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM e

Minimum     0.009 Mean       1.40
Maximum      54 Median      0.01

Theta hat (MLE)      31.53 Theta star (bias corrected MLE)      36.47
nu hat (MLE)

      8.86mma Adjusted KM-UCL (use when n<50)       9.37

Gamma Kaplan-Meier (KM) Statistics
k hat (KM)      0.034 nu hat (KM)       3.57

Gamma (KM) may not be used when k hat (KM) is < 0.1

Gamma ROS Statistics using Imputed  Non-Detects

K-S Test Statistic       0.15 Kolmogrov-Smirnoff GOF
5% K-S Critical Value       0.33d data appear Gamma Distributed at 5% Significan

      4.54 nu star (bias corrected)       3.93

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only
k hat (MLE)       0.32 k star (bias corrected MLE)       0.28

MLE Mean (bias corrected)      10.25 MLE Sd (bias corrected)      19.33

97.5% KM Chebyshev UCL       8.41 99% KM Chebyshev UCL      12.58

   95% KM (z) UCL       3.24    95% KM Bootstrap t UCL      12.76
90% KM Chebyshev UCL

Gamma GOF Tests on Detected Observations Only
A-D Test Statistic       0.19 Anderson-Darling GOF Test

5% A-D Critical Value       0.78d data appear Gamma Distributed at 5% Significan

5% Lilliefors Critical Value       0.33Detected Data Not Normal at 5% Significance Leve
Detected Data Not Normal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.80Detected Data Not Normal at 5% Significance Leve
Lilliefors Test Statistic       0.38

      3.43

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs
Mean       1.39 Standard Error of Mean       1.12

      4.76 95% KM Chebyshev UCL       6.29

SD       7.50    95% KM (BCA) UCL       3.56
95% KM (t) UCL       3.27 95% KM (Percentile Bootstrap) UCL

Median Detects       2.54 CV Detects       1.90
Skewness Detects       2.5 Kurtosis Detects       6.38

Mean of Logged Detects       0.23 SD of Logged Detects       2.93

Lilliefors GOF Test

Normal GOF Test on Detects Only
Shapiro Wilk Test Statistic       0.59 Shapiro Wilk GOF Test

Number of Distinct Detects       7 Number of Distinct Non-Detects       8
Minimum Detect     0.009 Minimum Non-Detect      0.052

Maximum Detect      54 Maximum Non-Detect       0.5
Variance Detects    382.8 Percent Non-Detects      86.54

Mean Detects      10.25 SD Detects      19.56

ations results will not cover all Real World data sets; for additional insight the user may want to cons

Trinitrotoluene[2,4,6-]

General Statistics

Warning: One or more Recommended UCL(s) not available!

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
Recommendations are based upon data size, data distribution, and skewness.

mmendations are based upon the results of the simulation studies summarized in Singh, Maichle, and 

Total Number of Observations      52 Number of Distinct Observations      15
Number of Detects       7 Number of Non-Detects      45

Mean in Original Scale       0.15 Mean in Log Scale     -2.066
SD in Original Scale       0.13 SD in Log Scale       0.56

   95% t UCL (Assumes normality)       0.18    95% H-Stat UCL       0.17

Suggested UCL to Use
95% KM (t) UCL       0.15 95% KM (Percentile Bootstrap) UCL     N/A    

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics
Detected Data appear Normal Distributed at 5% Significance Level
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 Approximate KM-UCL (use when n>=50)       2.19mma Adjusted KM-UCL (use when n<50)       2.20

nu hat (MLE)    408 nu star (bias corrected)    327.7

Gamma Kaplan-Meier (KM) Statistics
k hat (KM)      13.8 nu hat (KM)    634.7

MLE Mean (bias corrected)       1.99 MLE Sd (bias corrected)       0.60

pproximate Chi Square Value (634.66, α)    577.2 Adjusted Chi Square Value (634.66, β)    573.3

K-S Test Statistic       0.12 Kolmogrov-Smirnoff GOF
5% K-S Critical Value       0.22d data appear Gamma Distributed at 5% Significan

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only
k hat (MLE)      13.6 k star (bias corrected MLE)      10.92

Theta hat (MLE)       0.14 Theta star (bias corrected MLE)       0.18

97.5% KM Chebyshev UCL       2.88 99% KM Chebyshev UCL       3.41

   95% KM (z) UCL       2.22    95% KM Bootstrap t UCL       2.26
90% KM Chebyshev UCL

Gamma GOF Tests on Detected Observations Only
A-D Test Statistic       0.26 Anderson-Darling GOF Test

5% A-D Critical Value       0.73d data appear Gamma Distributed at 5% Significan

Lilliefors Test Statistic       0.12 Lilliefors GOF Test
5% Lilliefors Critical Value       0.22etected Data appear Normal at 5% Significance Le

      2.22

Detected Data appear Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs
Mean       1.99 Standard Error of Mean       0.14

      2.42 95% KM Chebyshev UCL       2.61

SD       0.53    95% KM (BCA) UCL       2.23
95% KM (t) UCL       2.23 95% KM (Percentile Bootstrap) UCL

Mean of Logged Detects       0.65 SD of Logged Detects       0.28

Median Detects       1.98 CV Detects       0.27
Skewness Detects

Normal GOF Test on Detects Only
Shapiro Wilk Test Statistic       0.95 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.88etected Data appear Normal at 5% Significance Le

Number of Distinct Detects      15 Number of Distinct Non-Detects       7

      0.55

Minimum Detect       1.21 Minimum Non-Detect      28.2
Maximum Detect       2.95 Maximum Non-Detect      30.2

      0.24 Kurtosis Detects     -1.138

Variance Detects       0.30 Percent Non-Detects      34.78
Mean Detects       1.99 SD Detects

ations results will not cover all Real World data sets; for additional insight the user may want to cons

95% Approximate Gamma KM-UCL       8.86

Uranium

General Statistics
Total Number of Observations      23 Number of Distinct Observations      22

Number of Detects      15 Number of Non-Detects       8

   95% t UCL (Assumes normality)       3.28    95% H-Stat UCL       0.96

Suggested UCL to Use
95% KM (t) UCL       3.27 95% GROS Approximate Gamma UCL       2.64

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics
Detected Data appear Gamma Distributed at 5% Significance Level

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
Recommendations are based upon data size, data distribution, and skewness.

mmendations are based upon the results of the simulation studies summarized in Singh, Maichle, and 

KM SD (logged)       1.98    95% Critical H Value (KM-Log)       3.54
KM Standard Error of Mean (logged)       0.33

DL/2 Statistics
DL/2 Normal DL/2 Log-Transformed
Mean in Original Scale       1.53 Mean in Log Scale     -1.646

SD in Original Scale       7.55 SD in Log Scale       1.44

% t UCL (assumes normality of ROS data)       3.17    95% Percentile Bootstrap UCL       3.48
   95% BCA Bootstrap UCL       5.24    95% Bootstrap t UCL      15.35

   95% H-UCL (Log ROS)      17.91

CLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distribute
KM Mean (logged)     -3.898    95% H-UCL (KM -Log)       0.38

Lilliefors Test Statistic       0.17 Lilliefors GOF Test
5% Lilliefors Critical Value       0.33ected Data appear Lognormal at 5% Significance L

Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects
Mean in Original Scale       1.41 Mean in Log Scale     -4.615

SD in Original Scale       7.57 SD in Log Scale       3.19

5% Shapiro Wilk Critical Value       0.80ected Data appear Lognormal at 5% Significance L
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Gamma GOF Tests on Detected Observations Only

     19.91 95% KM Chebyshev UCL      21.76

SD       9.60    95% KM (BCA) UCL      18.01
95% KM (t) UCL      18.12 95% KM (Percentile Bootstrap) UCL

97.5% KM Chebyshev UCL      24.32 99% KM Chebyshev UCL      29.36

   95% KM (z) UCL      18.07    95% KM Bootstrap t UCL      18.33
90% KM Chebyshev UCL

Normal GOF Test on Detects Only
Shapiro Wilk Test Statistic       0.95 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.94etected Data appear Normal at 5% Significance Le
Lilliefors Test Statistic       0.10 Lilliefors GOF Test

5% Lilliefors Critical Value       0.12etected Data appear Normal at 5% Significance Le

     18.06

Detected Data appear Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs
Mean      15.84 Standard Error of Mean       1.35

      0.32 Kurtosis Detects     -0.726

Variance Detects      91.52 Percent Non-Detects       1.96
Mean Detects      16.13 SD Detects

Mean of Logged Detects       2.54 SD of Logged Detects       0.79

Median Detects      14.9 CV Detects       0.59
Skewness Detects

Vanadium

General Statistics
Total Number of Observations      51 Number of Distinct Observations      47

Number of Detects      50 Number of Non-Detects       1
Number of Distinct Detects      46 Number of Distinct Non-Detects       1

      9.56

Minimum Detect       1.4 Minimum Non-Detect       1.07
Maximum Detect      40.1 Maximum Non-Detect       1.07

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics
Detected Data appear Normal Distributed at 5% Significance Level

SD in Original Scale       6.21 SD in Log Scale       1.01
   95% t UCL (Assumes normality)

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
Recommendations are based upon data size, data distribution, and skewness.

mmendations are based upon the results of the simulation studies summarized in Singh, Maichle, and 
ations results will not cover all Real World data sets; for additional insight the user may want to cons

Suggested UCL to Use
95% KM (t) UCL       2.23 95% KM (Percentile Bootstrap) UCL       2.22

      1.36

KM SD (logged)       0.27    95% Critical H Value (KM-Log)       1.80
KM Standard Error of Mean (logged)      0.073

      8.64    95% H-Stat UCL      11.38

DL/2 Statistics
DL/2 Normal DL/2 Log-Transformed
Mean in Original Scale       6.41 Mean in Log Scale

% t UCL (assumes normality of ROS data)       2.13    95% Percentile Bootstrap UCL       2.12
   95% BCA Bootstrap UCL       2.12    95% Bootstrap t UCL       2.14

   95% H-UCL (Log ROS)       2.15

CLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distribute
KM Mean (logged)       0.65    95% H-UCL (KM -Log)       2.21

Lilliefors Test Statistic       0.12 Lilliefors GOF Test
5% Lilliefors Critical Value       0.22ected Data appear Lognormal at 5% Significance L

Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects
Mean in Original Scale       1.96 Mean in Log Scale       0.65

SD in Original Scale       0.45 SD in Log Scale       0.23

mma Approximate UCL (use when n>=50)       2.15% Gamma Adjusted UCL (use when n<50)       2.16

Adjusted Level of Significance (β)      0.038
pproximate Chi Square Value (803.15, α)

Lognormal GOF Test on Detected Observations Only
Shapiro Wilk Test Statistic       0.95 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.88ected Data appear Lognormal at 5% Significance L

SD       0.45 CV       0.22

      0.47

k hat (MLE)      20.05 k star (bias corrected MLE)      17.46
Theta hat (MLE)      0.098 Theta star (bias corrected MLE)       0.11

   738.4 Adjusted Chi Square Value (803.15, β)    733.9

nu hat (MLE)    922.1 nu star (bias corrected)    803.2
MLE Mean (bias corrected)       1.97 MLE Sd (bias corrected)

ma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM e
Minimum       1.21 Mean       1.97

Gamma ROS Statistics using Imputed  Non-Detects
GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1
For such situations, GROS method tends to yield inflated values of UCLs and BTVs

Maximum       2.95 Median       1.95
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5% Shapiro Wilk P Value 6.817E- Data Not Normal at 5% Significance Level
Lilliefors Test Statistic       0.17 Lilliefors GOF Test

5% Lilliefors Critical Value       0.12 Data Not Normal at 5% Significance Level
Data Not Normal at 5% Significance Level

      0.58 Skewness       3.97

Minimum       5.14 Mean      27.06
Maximum    120 Median

Normal GOF Test
Shapiro Wilk Test Statistic       0.68 Shapiro Wilk GOF Test

SD      15.91 Std. Error of Mean       2.20
Coefficient of Variation

Zinc

General Statistics

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
Recommendations are based upon data size, data distribution, and skewness.

mmendations are based upon the results of the simulation studies summarized in Singh, Maichle, and 
ations results will not cover all Real World data sets; for additional insight the user may want to cons

     24.95

Total Number of Observations      52 Number of Distinct Observations      47
Number of Missing Observations       0

DL/2 Statistics
DL/2 Normal DL/2 Log-Transformed
Mean in Original Scale      15.83 Mean in Log Scale       2.47

SD in Original Scale       9.71 SD in Log Scale       0.89
   95% t UCL (Assumes normality)      18.11    95% H-Stat UCL      23.63

Suggested UCL to Use
95% KM (t) UCL      18.12 95% KM (Percentile Bootstrap) UCL      18.06

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics
Detected Data appear Normal Distributed at 5% Significance Level

SD in Original Scale       9.68 SD in Log Scale       0.83
% t UCL (assumes normality of ROS data)      18.12    95% Percentile Bootstrap UCL      18.06

   95% BCA Bootstrap UCL      18.01    95% Bootstrap t UCL      18.12
   95% H-UCL (Log ROS)      22.12

Lognormal GOF Test on Detected Observations Only
Shapiro Wilk Test Statistic       0.91 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.94etected Data Not Lognormal at 5% Significance Le
Lilliefors Test Statistic       0.13 Lilliefors GOF Test

5% Lilliefors Critical Value       0.12etected Data Not Lognormal at 5% Significance Le
Detected Data Not Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects
Mean in Original Scale      15.85 Mean in Log Scale       2.50

   170 Adjusted Chi Square Value (201.92, β)    169.2

nu hat (MLE)    213.1 nu star (bias corrected)    201.9
MLE Mean (bias corrected)      15.86 MLE Sd (bias corrected)

mma Approximate UCL (use when n>=50)      18.83% Gamma Adjusted UCL (use when n<50)      18.93

Adjusted Level of Significance (β)      0.045
pproximate Chi Square Value (201.92, α)

Maximum      40.1 Median      14.7
SD       9.66 CV       0.61

     11.27

k hat (MLE)       2.08 k star (bias corrected MLE)       1.98
Theta hat (MLE)       7.59 Theta star (bias corrected MLE)       8.01

pproximate Chi Square Value (277.22, α)    239.7 Adjusted Chi Square Value (277.22, β)    238.6
 Approximate KM-UCL (use when n>=50)      18.32mma Adjusted KM-UCL (use when n<50)      18.4

ma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM e
Minimum       1.4 Mean      15.86

Gamma ROS Statistics using Imputed  Non-Detects
GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1
For such situations, GROS method tends to yield inflated values of UCLs and BTVs

Theta hat (MLE)       7.23 Theta star (bias corrected MLE)       7.65
nu hat (MLE)    222.9 nu star (bias corrected)    210.8

Gamma Kaplan-Meier (KM) Statistics
k hat (KM)       2.71 nu hat (KM)    277.2

MLE Mean (bias corrected)      16.13 MLE Sd (bias corrected)      11.11

A-D Test Statistic       0.71 Anderson-Darling GOF Test
5% A-D Critical Value       0.76d data appear Gamma Distributed at 5% Significan

K-S Test Statistic       0.11 Kolmogrov-Smirnoff GOF
5% K-S Critical Value       0.12d data appear Gamma Distributed at 5% Significan

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only
k hat (MLE)       2.22 k star (bias corrected MLE)       2.10
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 97.5% Chebyshev(Mean, Sd) UCL      40.84    99% Chebyshev(Mean, Sd) UCL      49.02

Suggested UCL to Use
95% Student's-t UCL      30.76 or 95% Modified-t UCL      30.96

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
mmendations are based upon the results of the simulation studies summarized in Singh, Singh, and 

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.
For additional insight the user may want to consult a statistician.

   95% CLT UCL      30.69    95% Jackknife UCL      30.76
   95% Standard Bootstrap UCL      30.64    95% Bootstrap-t UCL      32.77

   95% Hall's Bootstrap UCL      48.61    95% Percentile Bootstrap UCL      30.73
   95% BCA Bootstrap UCL      32.27

   90% Chebyshev(Mean, Sd) UCL      33.68    95% Chebyshev(Mean, Sd) UCL      36.68

     45.79

Assuming Lognormal Distribution
   95% H-UCL      30.7    90% Chebyshev (MVUE) UCL      32.67

Nonparametric Distribution Free UCL Statistics
Data do not follow a Discernible Distribution (0.05)

Nonparametric Distribution Free UCLs

   95% Chebyshev (MVUE) UCL      35.23  97.5% Chebyshev (MVUE) UCL      38.79
   99% Chebyshev (MVUE) UCL

5% Lilliefors Critical Value       0.12 Data Not Lognormal at 5% Significance Level
Data Not Lognormal at 5% Significance Level

5% Shapiro Wilk P Value      0.023 Data Not Lognormal at 5% Significance Level
Lilliefors Test Statistic       0.15

Maximum of Logged Data       4.78 SD of logged Data       0.48

Lognormal Statistics
Minimum of Logged Data       1.63 Mean of logged Data       3.18

Approximate Chi Square Value (0.05)    393.2

Assuming Gamma Distribution
oximate Gamma UCL (use when n>=50))      30.34% Adjusted Gamma UCL (use when n<50)      30.44

Adjusted Level of Significance      0.045 Adjusted Chi Square Value    391.9

Lilliefors Lognormal GOF Test

Lognormal GOF Test
Shapiro Wilk Test Statistic       0.94 Shapiro Wilk Lognormal GOF Test

Data Not Gamma Distributed at 5% Significance Level

Gamma Statistics
k hat (MLE)       4.48 k star (bias corrected MLE)       4.23

Theta hat (MLE)       6.03 Theta star (bias corrected MLE)       6.38
nu hat (MLE)    466.4 nu star (bias corrected)    440.8

MLE Mean (bias corrected)      27.06 MLE Sd (bias corrected)      13.14

Assuming Normal Distribution
   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL      30.76

Gamma GOF Test
A-D Test Statistic       1.20 Anderson-Darling Gamma GOF Test

5% A-D Critical Value       0.75ata Not Gamma Distributed at 5% Significance Lev
K-S Test Statistic       0.12 Kolmogrov-Smirnoff Gamma GOF Test

5% K-S Critical Value       0.12ata Not Gamma Distributed at 5% Significance Lev

   95% Adjusted-CLT UCL (Chen-1995)      31.99
   95% Modified-t UCL (Johnson-1978)      30.96
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From File   ProUCLinput_16-034(m)_0-1.xls
Full Precision   OFF

Confidence Coefficient   95%

UCL Statistics for Data Sets with Non-Detects

User Selected Options
e/Time of Computation   2/13/2015 10:56:34 PM

Number of Missing Observations       0
Minimum   3950 Mean   5411

General Statistics
Total Number of Observations       8 Number of Distinct Observations       8

 f Bootstrap Operations   2000

Aluminum

Note: Sample size is small (e.g., <10), if data are collected using ISM approach, you should use
guidance provided in ITRC Tech Reg Guide on ISM (ITRC, 2012) to compute statistics of interest.

For example, you may want to use Chebyshev UCL to estimate EPC (ITRC, 2012).
Chebyshev UCL can be computed using the Nonparametric and All UCL Options of ProUCL 5.0

Coefficient of Variation       0.18 Skewness      0.073

Maximum   6850 Median   5460
SD   1019 Std. Error of Mean    360.1

Data appear Normal at 5% Significance Level

Assuming Normal Distribution
   95% Normal UCL    95% UCLs (Adjusted for Skewness)

Lilliefors Test Statistic       0.12 Lilliefors GOF Test
5% Lilliefors Critical Value       0.31 Data appear Normal at 5% Significance Level

Normal GOF Test
Shapiro Wilk Test Statistic       0.96 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.81 Data appear Normal at 5% Significance Level

5% A-D Critical Value       0.71d data appear Gamma Distributed at 5% Significan
K-S Test Statistic       0.15 Kolmogrov-Smirnoff Gamma GOF Test

Gamma GOF Test
A-D Test Statistic       0.20 Anderson-Darling Gamma GOF Test

   95% Student's-t UCL   6094    95% Adjusted-CLT UCL (Chen-1995)   6014
   95% Modified-t UCL (Johnson-1978)   6095

Theta hat (MLE)    170.5 Theta star (bias corrected MLE)    271.7
nu hat (MLE)    507.7 nu star (bias corrected)    318.6

Gamma Statistics
k hat (MLE)      31.73 k star (bias corrected MLE)      19.91

5% K-S Critical Value       0.29d data appear Gamma Distributed at 5% Significan
Detected data appear Gamma Distributed at 5% Significance Level

Assuming Gamma Distribution
oximate Gamma UCL (use when n>=50))   6196% Adjusted Gamma UCL (use when n<50)   6417

Adjusted Level of Significance      0.019 Adjusted Chi Square Value    268.7

MLE Mean (bias corrected)   5411 MLE Sd (bias corrected)   1213
Approximate Chi Square Value (0.05)    278.3

Lognormal Statistics
Minimum of Logged Data       8.28 Mean of logged Data       8.58

5% Lilliefors Critical Value       0.31Data appear Lognormal at 5% Significance Level
Data appear Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.81Data appear Lognormal at 5% Significance Level
Lilliefors Test Statistic       0.15 Lilliefors Lognormal GOF Test

Lognormal GOF Test
Shapiro Wilk Test Statistic       0.96 Shapiro Wilk Lognormal GOF Test

   95% Chebyshev (MVUE) UCL   7012  97.5% Chebyshev (MVUE) UCL   7704
   99% Chebyshev (MVUE) UCL   9064

Assuming Lognormal Distribution
   95% H-UCL   6240    90% Chebyshev (MVUE) UCL   6513

Maximum of Logged Data       8.83 SD of logged Data       0.19

   95% Hall's Bootstrap UCL   6033    95% Percentile Bootstrap UCL   5960
   95% BCA Bootstrap UCL   5931

   95% CLT UCL   6004    95% Jackknife UCL   6094
   95% Standard Bootstrap UCL   5961    95% Bootstrap-t UCL   6128

Nonparametric Distribution Free UCL Statistics
Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

Suggested UCL to Use

   90% Chebyshev(Mean, Sd) UCL   6492    95% Chebyshev(Mean, Sd) UCL   6981
 97.5% Chebyshev(Mean, Sd) UCL   7660    99% Chebyshev(Mean, Sd) UCL   8995
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Barium

General Statistics

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
mmendations are based upon the results of the simulation studies summarized in Singh, Singh, and 

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.
For additional insight the user may want to consult a statistician.

95% Student's-t UCL   6094

SD      39.89 Std. Error of Mean      14.1
Coefficient of Variation       0.35 Skewness       1.41

Minimum      73.4 Mean    113.4
Maximum    194 Median      97.65

Total Number of Observations       8 Number of Distinct Observations       8
Number of Missing Observations       0

5% Lilliefors Critical Value       0.31 Data appear Normal at 5% Significance Level
Data appear Normal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.81 Data appear Normal at 5% Significance Level
Lilliefors Test Statistic       0.25 Lilliefors GOF Test

Normal GOF Test
Shapiro Wilk Test Statistic       0.85 Shapiro Wilk GOF Test

Note: Sample size is small (e.g., <10), if data are collected using ISM approach, you should use
guidance provided in ITRC Tech Reg Guide on ISM (ITRC, 2012) to compute statistics of interest.

For example, you may want to use Chebyshev UCL to estimate EPC (ITRC, 2012).
Chebyshev UCL can be computed using the Nonparametric and All UCL Options of ProUCL 5.0

Gamma GOF Test
A-D Test Statistic       0.44 Anderson-Darling Gamma GOF Test

5% A-D Critical Value       0.71d data appear Gamma Distributed at 5% Significan

   95% Modified-t UCL (Johnson-1978)    141.3

Assuming Normal Distribution
   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL    140.1    95% Adjusted-CLT UCL (Chen-1995)    144.1

Theta hat (MLE)      10.49 Theta star (bias corrected MLE)      16.57
nu hat (MLE)    173 nu star (bias corrected)    109.5

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics
k hat (MLE)      10.81 k star (bias corrected MLE)       6.84

K-S Test Statistic       0.24 Kolmogrov-Smirnoff Gamma GOF Test
5% K-S Critical Value       0.29d data appear Gamma Distributed at 5% Significan

Assuming Gamma Distribution
oximate Gamma UCL (use when n>=50))    143.8% Adjusted Gamma UCL (use when n<50)    153

Adjusted Level of Significance      0.019 Adjusted Chi Square Value      81.12

MLE Mean (bias corrected)    113.4 MLE Sd (bias corrected)      43.35
Approximate Chi Square Value (0.05)      86.31

Lognormal Statistics
Minimum of Logged Data       4.29 Mean of logged Data       4.68

5% Lilliefors Critical Value       0.31Data appear Lognormal at 5% Significance Level
Data appear Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.81Data appear Lognormal at 5% Significance Level
Lilliefors Test Statistic       0.22 Lilliefors Lognormal GOF Test

Lognormal GOF Test
Shapiro Wilk Test Statistic       0.92 Shapiro Wilk Lognormal GOF Test

   95% Chebyshev (MVUE) UCL    168.4  97.5% Chebyshev (MVUE) UCL    192.4
   99% Chebyshev (MVUE) UCL    239.5

Assuming Lognormal Distribution
   95% H-UCL    145.9    90% Chebyshev (MVUE) UCL    151.1

Maximum of Logged Data       5.26 SD of logged Data       0.31

   95% Hall's Bootstrap UCL    269.2    95% Percentile Bootstrap UCL    135.3
   95% BCA Bootstrap UCL    142.3

   95% CLT UCL    136.6    95% Jackknife UCL    140.1
   95% Standard Bootstrap UCL    135.1    95% Bootstrap-t UCL    176.7

Nonparametric Distribution Free UCL Statistics
Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

Suggested UCL to Use
95% Student's-t UCL    140.1

   90% Chebyshev(Mean, Sd) UCL    155.7    95% Chebyshev(Mean, Sd) UCL    174.9
 97.5% Chebyshev(Mean, Sd) UCL    201.5    99% Chebyshev(Mean, Sd) UCL    253.7
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Chromium

General Statistics

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
mmendations are based upon the results of the simulation studies summarized in Singh, Singh, and 

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.
For additional insight the user may want to consult a statistician.

SD       7.99 Std. Error of Mean       2.82
Coefficient of Variation       0.77 Skewness       2.73

Minimum       5.8 Mean      10.28
Maximum      29.9 Median       7.4

Total Number of Observations       8 Number of Distinct Observations       8
Number of Missing Observations       0

5% Lilliefors Critical Value       0.31 Data Not Normal at 5% Significance Level
Data Not Normal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.81 Data Not Normal at 5% Significance Level
Lilliefors Test Statistic       0.43 Lilliefors GOF Test

Normal GOF Test
Shapiro Wilk Test Statistic       0.54 Shapiro Wilk GOF Test

Note: Sample size is small (e.g., <10), if data are collected using ISM approach, you should use
guidance provided in ITRC Tech Reg Guide on ISM (ITRC, 2012) to compute statistics of interest.

For example, you may want to use Chebyshev UCL to estimate EPC (ITRC, 2012).
Chebyshev UCL can be computed using the Nonparametric and All UCL Options of ProUCL 5.0

Gamma GOF Test
A-D Test Statistic       1.45 Anderson-Darling Gamma GOF Test

5% A-D Critical Value       0.72ata Not Gamma Distributed at 5% Significance Lev

   95% Modified-t UCL (Johnson-1978)      16.09

Assuming Normal Distribution
   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL      15.64    95% Adjusted-CLT UCL (Chen-1995)      17.85

Theta hat (MLE)       3.01 Theta star (bias corrected MLE)       4.63
nu hat (MLE)      54.63 nu star (bias corrected)      35.48

Data Not Gamma Distributed at 5% Significance Level

Gamma Statistics
k hat (MLE)       3.41 k star (bias corrected MLE)       2.21

K-S Test Statistic       0.39 Kolmogrov-Smirnoff Gamma GOF Test
5% K-S Critical Value       0.29ata Not Gamma Distributed at 5% Significance Lev

Assuming Gamma Distribution
oximate Gamma UCL (use when n>=50))      15.96% Adjusted Gamma UCL (use when n<50)      17.95

Adjusted Level of Significance      0.019 Adjusted Chi Square Value      20.32

MLE Mean (bias corrected)      10.28 MLE Sd (bias corrected)       6.90
Approximate Chi Square Value (0.05)      22.85

Lognormal Statistics
Minimum of Logged Data       1.75 Mean of logged Data       2.17

5% Lilliefors Critical Value       0.31 Data Not Lognormal at 5% Significance Level
Data Not Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.81 Data Not Lognormal at 5% Significance Level
Lilliefors Test Statistic       0.35 Lilliefors Lognormal GOF Test

Lognormal GOF Test
Shapiro Wilk Test Statistic       0.67 Shapiro Wilk Lognormal GOF Test

   95% Chebyshev (MVUE) UCL      17.76  97.5% Chebyshev (MVUE) UCL      21.18
   99% Chebyshev (MVUE) UCL      27.88

Assuming Lognormal Distribution
   95% H-UCL      15.94    90% Chebyshev (MVUE) UCL      15.31

Maximum of Logged Data       3.39 SD of logged Data       0.51

   95% Hall's Bootstrap UCL      37.28    95% Percentile Bootstrap UCL      15.55
   95% BCA Bootstrap UCL      16.2

   95% CLT UCL      14.93    95% Jackknife UCL      15.64
   95% Standard Bootstrap UCL      14.53    95% Bootstrap-t UCL      39.77

Nonparametric Distribution Free UCL Statistics
Data do not follow a Discernible Distribution (0.05)

Nonparametric Distribution Free UCLs

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
mmendations are based upon the results of the simulation studies summarized in Singh, Singh, and 

Suggested UCL to Use
95% Chebyshev (Mean, Sd) UCL      22.6

   90% Chebyshev(Mean, Sd) UCL      18.76    95% Chebyshev(Mean, Sd) UCL      22.6
 97.5% Chebyshev(Mean, Sd) UCL      27.93    99% Chebyshev(Mean, Sd) UCL      38.4
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Copper

General Statistics

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.
For additional insight the user may want to consult a statistician.

SD    761.5 Std. Error of Mean    269.2
Coefficient of Variation       2.57 Skewness       2.82

Minimum       7.28 Mean    296.1
Maximum   2180 Median      21.55

Total Number of Observations       8 Number of Distinct Observations       8
Number of Missing Observations       0

5% Lilliefors Critical Value       0.31 Data Not Normal at 5% Significance Level
Data Not Normal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.81 Data Not Normal at 5% Significance Level
Lilliefors Test Statistic       0.49 Lilliefors GOF Test

Normal GOF Test
Shapiro Wilk Test Statistic       0.44 Shapiro Wilk GOF Test

Note: Sample size is small (e.g., <10), if data are collected using ISM approach, you should use
guidance provided in ITRC Tech Reg Guide on ISM (ITRC, 2012) to compute statistics of interest.

For example, you may want to use Chebyshev UCL to estimate EPC (ITRC, 2012).
Chebyshev UCL can be computed using the Nonparametric and All UCL Options of ProUCL 5.0

Gamma GOF Test
A-D Test Statistic       1.46 Anderson-Darling Gamma GOF Test

5% A-D Critical Value       0.79ata Not Gamma Distributed at 5% Significance Lev

   95% Modified-t UCL (Johnson-1978)    851

Assuming Normal Distribution
   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL    806.2    95% Adjusted-CLT UCL (Chen-1995)   1026

Theta hat (MLE)    912.2 Theta star (bias corrected MLE)   1035
nu hat (MLE)       5.19 nu star (bias corrected)       4.58

Data Not Gamma Distributed at 5% Significance Level

Gamma Statistics
k hat (MLE)       0.32 k star (bias corrected MLE)       0.28

K-S Test Statistic       0.39 Kolmogrov-Smirnoff Gamma GOF Test
5% K-S Critical Value       0.31ata Not Gamma Distributed at 5% Significance Lev

Assuming Gamma Distribution
oximate Gamma UCL (use when n>=50))   1408% Adjusted Gamma UCL (use when n<50)   2207

Adjusted Level of Significance      0.019 Adjusted Chi Square Value       0.61

MLE Mean (bias corrected)    296.1 MLE Sd (bias corrected)    553.5
Approximate Chi Square Value (0.05)       0.96

Lognormal Statistics
Minimum of Logged Data       1.98 Mean of logged Data       3.59

5% Lilliefors Critical Value       0.31Data appear Lognormal at 5% Significance Level
Data appear Approximate Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.81 Data Not Lognormal at 5% Significance Level
Lilliefors Test Statistic       0.23 Lilliefors Lognormal GOF Test

Lognormal GOF Test
Shapiro Wilk Test Statistic       0.8 Shapiro Wilk Lognormal GOF Test

   95% Chebyshev (MVUE) UCL    485.6  97.5% Chebyshev (MVUE) UCL    639.6
   99% Chebyshev (MVUE) UCL    942.1

Assuming Lognormal Distribution
   95% H-UCL   9025    90% Chebyshev (MVUE) UCL    374.6

Maximum of Logged Data       7.68 SD of logged Data       1.81

   95% Hall's Bootstrap UCL   9833    95% Percentile Bootstrap UCL    831.7
   95% BCA Bootstrap UCL   1102

   95% CLT UCL    739    95% Jackknife UCL    806.2
   95% Standard Bootstrap UCL    725.8    95% Bootstrap-t UCL  17871

Nonparametric Distribution Free UCL Statistics
Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

Recommended UCL exceeds the maximum observation

p t and/or Hall's Bootstrap yields an unreasonably large UCL value, use 97.5% or 99% Chebyshev (

Suggested UCL to Use
95% Hall's Bootstrap UCL   9833

   90% Chebyshev(Mean, Sd) UCL   1104    95% Chebyshev(Mean, Sd) UCL   1470
 97.5% Chebyshev(Mean, Sd) UCL   1977    99% Chebyshev(Mean, Sd) UCL   2975
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Number of Missing Observations       0
Minimum      16.1 Mean      49.64

Lead

General Statistics
Total Number of Observations       8 Number of Distinct Observations       8

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
mmendations are based upon the results of the simulation studies summarized in Singh, Singh, and 

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.
For additional insight the user may want to consult a statistician.

Note: Sample size is small (e.g., <10), if data are collected using ISM approach, you should use
guidance provided in ITRC Tech Reg Guide on ISM (ITRC, 2012) to compute statistics of interest.

For example, you may want to use Chebyshev UCL to estimate EPC (ITRC, 2012).
Chebyshev UCL can be computed using the Nonparametric and All UCL Options of ProUCL 5.0

Coefficient of Variation       0.92 Skewness       2.00

Maximum    153 Median      28.1
SD      45.8 Std. Error of Mean      16.19

Data appear Approximate Normal at 5% Significance Level

Assuming Normal Distribution
   95% Normal UCL    95% UCLs (Adjusted for Skewness)

Lilliefors Test Statistic       0.29 Lilliefors GOF Test
5% Lilliefors Critical Value       0.31 Data appear Normal at 5% Significance Level

Normal GOF Test
Shapiro Wilk Test Statistic       0.73 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.81 Data Not Normal at 5% Significance Level

5% A-D Critical Value       0.72d data appear Gamma Distributed at 5% Significan
K-S Test Statistic       0.28 Kolmogrov-Smirnoff Gamma GOF Test

Gamma GOF Test
A-D Test Statistic       0.61 Anderson-Darling Gamma GOF Test

   95% Student's-t UCL      80.32    95% Adjusted-CLT UCL (Chen-1995)      88.52
   95% Modified-t UCL (Johnson-1978)      82.23

Theta hat (MLE)      25.93 Theta star (bias corrected MLE)      38.78
nu hat (MLE)      30.63 nu star (bias corrected)      20.48

Gamma Statistics
k hat (MLE)       1.91 k star (bias corrected MLE)       1.28

5% K-S Critical Value       0.29d data appear Gamma Distributed at 5% Significan
Detected data appear Gamma Distributed at 5% Significance Level

Assuming Gamma Distribution
oximate Gamma UCL (use when n>=50))      90.72% Adjusted Gamma UCL (use when n<50)    106.8

Adjusted Level of Significance      0.019 Adjusted Chi Square Value       9.51

MLE Mean (bias corrected)      49.64 MLE Sd (bias corrected)      43.88
Approximate Chi Square Value (0.05)      11.2

Lognormal Statistics
Minimum of Logged Data       2.77 Mean of logged Data       3.62

5% Lilliefors Critical Value       0.31Data appear Lognormal at 5% Significance Level
Data appear Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.81Data appear Lognormal at 5% Significance Level
Lilliefors Test Statistic       0.24 Lilliefors Lognormal GOF Test

Lognormal GOF Test
Shapiro Wilk Test Statistic       0.89 Shapiro Wilk Lognormal GOF Test

   95% Chebyshev (MVUE) UCL    104.4  97.5% Chebyshev (MVUE) UCL    128.9
   99% Chebyshev (MVUE) UCL    177.1

Assuming Lognormal Distribution
   95% H-UCL    112.7    90% Chebyshev (MVUE) UCL      86.72

Maximum of Logged Data       5.03 SD of logged Data       0.75

   95% Hall's Bootstrap UCL    159.3    95% Percentile Bootstrap UCL      77.25
   95% BCA Bootstrap UCL      88.26

   95% CLT UCL      76.27    95% Jackknife UCL      80.32
   95% Standard Bootstrap UCL      74.9    95% Bootstrap-t UCL    114.7

Nonparametric Distribution Free UCL Statistics
Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
mmendations are based upon the results of the simulation studies summarized in Singh, Singh, and 

Suggested UCL to Use
95% Student's-t UCL      80.32

   90% Chebyshev(Mean, Sd) UCL      98.22    95% Chebyshev(Mean, Sd) UCL    120.2
 97.5% Chebyshev(Mean, Sd) UCL    150.8    99% Chebyshev(Mean, Sd) UCL    210.8
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and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

For additional insight the user may want to consult a statistician.

Minimum       4.18 Mean       5.56
Maximum       7.6 Median       5.4

Total Number of Observations       8 Number of Distinct Observations       8
Number of Missing Observations       0

Nickel

General Statistics

Normal GOF Test
Shapiro Wilk Test Statistic       0.94 Shapiro Wilk GOF Test

Note: Sample size is small (e.g., <10), if data are collected using ISM approach, you should use
guidance provided in ITRC Tech Reg Guide on ISM (ITRC, 2012) to compute statistics of interest.

For example, you may want to use Chebyshev UCL to estimate EPC (ITRC, 2012).
Chebyshev UCL can be computed using the Nonparametric and All UCL Options of ProUCL 5.0

SD       1.14 Std. Error of Mean       0.40
Coefficient of Variation       0.20 Skewness       0.56

Assuming Normal Distribution
   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL       6.33    95% Adjusted-CLT UCL (Chen-1995)       6.31

5% Lilliefors Critical Value       0.31 Data appear Normal at 5% Significance Level
Data appear Normal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.81 Data appear Normal at 5% Significance Level
Lilliefors Test Statistic       0.14 Lilliefors GOF Test

K-S Test Statistic       0.15 Kolmogrov-Smirnoff Gamma GOF Test
5% K-S Critical Value       0.29d data appear Gamma Distributed at 5% Significan

Gamma GOF Test
A-D Test Statistic       0.24 Anderson-Darling Gamma GOF Test

5% A-D Critical Value       0.71d data appear Gamma Distributed at 5% Significan

   95% Modified-t UCL (Johnson-1978)       6.34

MLE Mean (bias corrected)       5.56 MLE Sd (bias corrected)       1.33
Approximate Chi Square Value (0.05)    239.2

Theta hat (MLE)       0.20 Theta star (bias corrected MLE)       0.32
nu hat (MLE)    440.7 nu star (bias corrected)    276.8

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics
k hat (MLE)      27.54 k star (bias corrected MLE)      17.3

5% Shapiro Wilk Critical Value       0.81Data appear Lognormal at 5% Significance Level
Lilliefors Test Statistic       0.15 Lilliefors Lognormal GOF Test

Lognormal GOF Test
Shapiro Wilk Test Statistic       0.95 Shapiro Wilk Lognormal GOF Test

Assuming Gamma Distribution
oximate Gamma UCL (use when n>=50))       6.43% Adjusted Gamma UCL (use when n<50)       6.68

Adjusted Level of Significance      0.019 Adjusted Chi Square Value    230.4

Assuming Lognormal Distribution
   95% H-UCL       6.47    90% Chebyshev (MVUE) UCL       6.76

Maximum of Logged Data       2.02 SD of logged Data       0.20

Lognormal Statistics
Minimum of Logged Data       1.43 Mean of logged Data       1.69

5% Lilliefors Critical Value       0.31Data appear Lognormal at 5% Significance Level
Data appear Lognormal at 5% Significance Level

   95% CLT UCL       6.23    95% Jackknife UCL       6.33
   95% Standard Bootstrap UCL       6.19    95% Bootstrap-t UCL       6.45

Nonparametric Distribution Free UCL Statistics
Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

   95% Chebyshev (MVUE) UCL       7.31  97.5% Chebyshev (MVUE) UCL       8.06
   99% Chebyshev (MVUE) UCL       9.55

Suggested UCL to Use
95% Student's-t UCL       6.33

   90% Chebyshev(Mean, Sd) UCL       6.77    95% Chebyshev(Mean, Sd) UCL       7.33
 97.5% Chebyshev(Mean, Sd) UCL       8.09    99% Chebyshev(Mean, Sd) UCL       9.59

   95% Hall's Bootstrap UCL       6.81    95% Percentile Bootstrap UCL       6.16
   95% BCA Bootstrap UCL       6.19

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
mmendations are based upon the results of the simulation studies summarized in Singh, Singh, and 

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.
For additional insight the user may want to consult a statistician.
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Number of Detects       5 Number of Non-Detects       3
Number of Distinct Detects       5 Number of Distinct Non-Detects       3

Selenium

General Statistics
Total Number of Observations       8 Number of Distinct Observations       8

Median Detects       0.45 CV Detects       0.45
Skewness Detects       0.15 Kurtosis Detects     -1.19

Variance Detects      0.059 Percent Non-Detects      37.5%
Mean Detects       0.53 SD Detects       0.24

Minimum Detect       0.23 Minimum Non-Detect       1.09
Maximum Detect       0.84 Maximum Non-Detect       1.14

Normal GOF Test on Detects Only
Shapiro Wilk Test Statistic       0.95 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.76etected Data appear Normal at 5% Significance Le

Note: Sample size is small (e.g., <10), if data are collected using ISM approach, you should use
guidance provided in ITRC Tech Reg Guide on ISM (ITRC, 2012) to compute statistics of interest.

For example, you may want to use Chebyshev UCL to estimate EPC (ITRC, 2012).
Chebyshev UCL can be computed using the Nonparametric and All UCL Options of ProUCL 5.0

Mean of Logged Detects     -0.72 SD of Logged Detects       0.50

SD       0.21    95% KM (BCA) UCL       0.69
95% KM (t) UCL       0.74 95% KM (Percentile Bootstrap) UCL       0.71

Detected Data appear Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs
Mean       0.53 Standard Error of Mean       0.10

Lilliefors Test Statistic       0.23 Lilliefors GOF Test
5% Lilliefors Critical Value       0.39etected Data appear Normal at 5% Significance Le

Gamma GOF Tests on Detected Observations Only
A-D Test Statistic       0.28 Anderson-Darling GOF Test

5% A-D Critical Value       0.68d data appear Gamma Distributed at 5% Significan

97.5% KM Chebyshev UCL       1.21 99% KM Chebyshev UCL       1.61

   95% KM (z) UCL       0.71    95% KM Bootstrap t UCL       0.88
90% KM Chebyshev UCL       0.86 95% KM Chebyshev UCL       1.00

Theta hat (MLE)      0.098 Theta star (bias corrected MLE)       0.23
nu hat (MLE)      54.51 nu star (bias corrected)      23.14

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only
k hat (MLE)       5.45 k star (bias corrected MLE)       2.31

K-S Test Statistic       0.19 Kolmogrov-Smirnoff GOF
5% K-S Critical Value       0.35d data appear Gamma Distributed at 5% Significan

Approximate Chi Square Value (97.03, α)      75.3 Adjusted Chi Square Value (97.03, β)      70.48
 Approximate KM-UCL (use when n>=50)       0.68mma Adjusted KM-UCL (use when n<50)       0.73

Gamma Kaplan-Meier (KM) Statistics
k hat (KM)       6.06 nu hat (KM)      97.03

MLE Mean (bias corrected)       0.53 MLE Sd (bias corrected)       0.35

Maximum       0.84 Median       0.51
SD       0.18 CV       0.34

ma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM e
Minimum       0.23 Mean       0.52

Gamma ROS Statistics using Imputed  Non-Detects
GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1
For such situations, GROS method tends to yield inflated values of UCLs and BTVs

Adjusted Level of Significance (β)      0.019
Approximate Chi Square Value (87.34, α)      66.79 Adjusted Chi Square Value (87.34, β)      62.26

nu hat (MLE)    137.6 nu star (bias corrected)      87.34
MLE Mean (bias corrected)       0.52 MLE Sd (bias corrected)       0.22

k hat (MLE)       8.6 k star (bias corrected MLE)       5.45
Theta hat (MLE)      0.061 Theta star (bias corrected MLE)      0.096

Lilliefors Test Statistic       0.22 Lilliefors GOF Test
5% Lilliefors Critical Value       0.39ected Data appear Lognormal at 5% Significance L

Lognormal GOF Test on Detected Observations Only
Shapiro Wilk Test Statistic       0.93 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.76ected Data appear Lognormal at 5% Significance L

mma Approximate UCL (use when n>=50)       0.68% Gamma Adjusted UCL (use when n<50)       0.74

   95% BCA Bootstrap UCL       0.62    95% Bootstrap t UCL       0.69
   95% H-UCL (Log ROS)       0.71

SD in Original Scale       0.18 SD in Log Scale       0.38
% t UCL (assumes normality of ROS data)       0.64    95% Percentile Bootstrap UCL       0.62

Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects
Mean in Original Scale       0.51 Mean in Log Scale     -0.72
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DL/2 Statistics
DL/2 Normal DL/2 Log-Transformed
Mean in Original Scale       0.54 Mean in Log Scale     -0.67

KM SD (logged)       0.45    95% Critical H Value (KM-Log)       2.27
KM Standard Error of Mean (logged)       0.22

CLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distribute
KM Mean (logged)     -0.72    95% H-UCL (KM -Log)       0.79

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
Recommendations are based upon data size, data distribution, and skewness.

mmendations are based upon the results of the simulation studies summarized in Singh, Maichle, and 
ations results will not cover all Real World data sets; for additional insight the user may want to cons

Suggested UCL to Use
95% KM (t) UCL       0.74 95% KM (Percentile Bootstrap) UCL       0.71

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics
Detected Data appear Normal Distributed at 5% Significance Level

SD in Original Scale       0.18 SD in Log Scale       0.38
   95% t UCL (Assumes normality)       0.66    95% H-Stat UCL       0.76

Minimum Detect      0.096 Minimum Non-Detect       0.54
Maximum Detect       4.12 Maximum Non-Detect       0.59

Number of Detects       5 Number of Non-Detects       3
Number of Distinct Detects       5 Number of Distinct Non-Detects       3

Silver

General Statistics
Total Number of Observations       8 Number of Distinct Observations       8

Mean of Logged Detects     -0.378 SD of Logged Detects       1.58

Median Detects       0.87 CV Detects       1.12
Skewness Detects       1.14 Kurtosis Detects       0.35

Variance Detects       2.85 Percent Non-Detects      37.5%
Mean Detects       1.49 SD Detects       1.68

Lilliefors Test Statistic       0.24 Lilliefors GOF Test
5% Lilliefors Critical Value       0.39etected Data appear Normal at 5% Significance Le

Normal GOF Test on Detects Only
Shapiro Wilk Test Statistic       0.87 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.76etected Data appear Normal at 5% Significance Le

Note: Sample size is small (e.g., <10), if data are collected using ISM approach, you should use
guidance provided in ITRC Tech Reg Guide on ISM (ITRC, 2012) to compute statistics of interest.

For example, you may want to use Chebyshev UCL to estimate EPC (ITRC, 2012).
Chebyshev UCL can be computed using the Nonparametric and All UCL Options of ProUCL 5.0

   95% KM (z) UCL       1.87    95% KM Bootstrap t UCL       3.81
90% KM Chebyshev UCL       2.60 95% KM Chebyshev UCL       3.33

SD       1.36    95% KM (BCA) UCL       1.92
95% KM (t) UCL       2.01 95% KM (Percentile Bootstrap) UCL       1.88

Detected Data appear Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs
Mean       0.99 Standard Error of Mean       0.53

K-S Test Statistic       0.21 Kolmogrov-Smirnoff GOF
5% K-S Critical Value       0.36d data appear Gamma Distributed at 5% Significan

Gamma GOF Tests on Detected Observations Only
A-D Test Statistic       0.24 Anderson-Darling GOF Test

5% A-D Critical Value       0.69d data appear Gamma Distributed at 5% Significan

97.5% KM Chebyshev UCL       4.35 99% KM Chebyshev UCL       6.35

MLE Mean (bias corrected)       1.49 MLE Sd (bias corrected)       2.25

Theta hat (MLE)       1.95 Theta star (bias corrected MLE)       3.41
nu hat (MLE)       7.64 nu star (bias corrected)       4.39

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only
k hat (MLE)       0.76 k star (bias corrected MLE)       0.43

Gamma ROS Statistics using Imputed  Non-Detects
GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1
For such situations, GROS method tends to yield inflated values of UCLs and BTVs

Approximate Chi Square Value (8.48, α)       3.01 Adjusted Chi Square Value (8.48, β)       2.25
 Approximate KM-UCL (use when n>=50)       2.78mma Adjusted KM-UCL (use when n<50)       3.72

Gamma Kaplan-Meier (KM) Statistics
k hat (KM)       0.53 nu hat (KM)       8.47

Maximum       4.12 Median       0.14
SD       1.49 CV       1.58

ma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM e
Minimum      0.01 Mean       0.94
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k hat (MLE)       0.35 k star (bias corrected MLE)       0.30

Theta hat (MLE)       2.65 Theta star (bias corrected MLE)       3.08

mma Approximate UCL (use when n>=50)       4.19% Gamma Adjusted UCL (use when n<50)       6.44

Adjusted Level of Significance (β)      0.019
Approximate Chi Square Value (4.87, α)       1.09 Adjusted Chi Square Value (4.87, β)       0.70

nu hat (MLE)       5.65 nu star (bias corrected)       4.86
MLE Mean (bias corrected)       0.94 MLE Sd (bias corrected)       1.70

Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects
Mean in Original Scale       0.99 Mean in Log Scale     -0.955

Lilliefors Test Statistic       0.18 Lilliefors GOF Test
5% Lilliefors Critical Value       0.39ected Data appear Lognormal at 5% Significance L

Lognormal GOF Test on Detected Observations Only
Shapiro Wilk Test Statistic       0.94 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.76ected Data appear Lognormal at 5% Significance L

CLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distribute
KM Mean (logged)     -0.977    95% H-UCL (KM -Log)       9.70

   95% BCA Bootstrap UCL       2.07    95% Bootstrap t UCL       5.25
   95% H-UCL (Log ROS)      12.95

SD in Original Scale       1.45 SD in Log Scale       1.43
% t UCL (assumes normality of ROS data)       1.96    95% Percentile Bootstrap UCL       1.88

SD in Original Scale       1.42 SD in Log Scale       1.28
   95% t UCL (Assumes normality)       1.99    95% H-Stat UCL       8.33

DL/2 Statistics
DL/2 Normal DL/2 Log-Transformed
Mean in Original Scale       1.04 Mean in Log Scale     -0.71

KM SD (logged)       1.37    95% Critical H Value (KM-Log)       4.41
KM Standard Error of Mean (logged)       0.56

Zinc

General Statistics

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
Recommendations are based upon data size, data distribution, and skewness.

mmendations are based upon the results of the simulation studies summarized in Singh, Maichle, and 
ations results will not cover all Real World data sets; for additional insight the user may want to cons

Suggested UCL to Use
95% KM (t) UCL       2.01 95% KM (Percentile Bootstrap) UCL       1.88

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics
Detected Data appear Normal Distributed at 5% Significance Level

SD    351.6 Std. Error of Mean    124.3
Coefficient of Variation       1.68 Skewness       2.71

Minimum      43.3 Mean    209
Maximum   1070 Median      63.4

Total Number of Observations       8 Number of Distinct Observations       8
Number of Missing Observations       0

5% Lilliefors Critical Value       0.31 Data Not Normal at 5% Significance Level
Data Not Normal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.81 Data Not Normal at 5% Significance Level
Lilliefors Test Statistic       0.39 Lilliefors GOF Test

Normal GOF Test
Shapiro Wilk Test Statistic       0.53 Shapiro Wilk GOF Test

Note: Sample size is small (e.g., <10), if data are collected using ISM approach, you should use
guidance provided in ITRC Tech Reg Guide on ISM (ITRC, 2012) to compute statistics of interest.

For example, you may want to use Chebyshev UCL to estimate EPC (ITRC, 2012).
Chebyshev UCL can be computed using the Nonparametric and All UCL Options of ProUCL 5.0

Gamma GOF Test
A-D Test Statistic       1.15 Anderson-Darling Gamma GOF Test

5% A-D Critical Value       0.74ata Not Gamma Distributed at 5% Significance Lev

   95% Modified-t UCL (Johnson-1978)    464.4

Assuming Normal Distribution
   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL    444.5    95% Adjusted-CLT UCL (Chen-1995)    541

Theta hat (MLE)    247.8 Theta star (bias corrected MLE)    342.3

Data Not Gamma Distributed at 5% Significance Level

Gamma Statistics
k hat (MLE)       0.84 k star (bias corrected MLE)       0.61

K-S Test Statistic       0.30 Kolmogrov-Smirnoff Gamma GOF Test
5% K-S Critical Value       0.30ata Not Gamma Distributed at 5% Significance Lev
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nu hat (MLE)      13.49 nu star (bias corrected)       9.76

Assuming Gamma Distribution
oximate Gamma UCL (use when n>=50))    537.6% Adjusted Gamma UCL (use when n<50)    700

Adjusted Level of Significance      0.019 Adjusted Chi Square Value       2.91

MLE Mean (bias corrected)    209 MLE Sd (bias corrected)    267.4
Approximate Chi Square Value (0.05)       3.79

Lognormal Statistics
Minimum of Logged Data       3.76 Mean of logged Data       4.64

5% Lilliefors Critical Value       0.31Data appear Lognormal at 5% Significance Level
Data appear Approximate Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.81 Data Not Lognormal at 5% Significance Level
Lilliefors Test Statistic       0.27 Lilliefors Lognormal GOF Test

Lognormal GOF Test
Shapiro Wilk Test Statistic       0.79 Shapiro Wilk Lognormal GOF Test

   95% Chebyshev (MVUE) UCL    449.1  97.5% Chebyshev (MVUE) UCL    571.1
   99% Chebyshev (MVUE) UCL    810.6

Assuming Lognormal Distribution
   95% H-UCL    791.6    90% Chebyshev (MVUE) UCL    361.3

Maximum of Logged Data       6.97 SD of logged Data       1.07

   95% Hall's Bootstrap UCL   1689    95% Percentile Bootstrap UCL    371.3
   95% BCA Bootstrap UCL    481.3

   95% CLT UCL    413.4    95% Jackknife UCL    444.5
   95% Standard Bootstrap UCL    404    95% Bootstrap-t UCL   1947

Nonparametric Distribution Free UCL Statistics
Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
mmendations are based upon the results of the simulation studies summarized in Singh, Singh, and 

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.
For additional insight the user may want to consult a statistician.

Recommended UCL exceeds the maximum observation

p t and/or Hall's Bootstrap yields an unreasonably large UCL value, use 97.5% or 99% Chebyshev (

Suggested UCL to Use
95% Hall's Bootstrap UCL   1689

   90% Chebyshev(Mean, Sd) UCL    581.9    95% Chebyshev(Mean, Sd) UCL    750.8
 97.5% Chebyshev(Mean, Sd) UCL    985.3    99% Chebyshev(Mean, Sd) UCL   1446
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   95% BCA Bootstrap UCL   5955
   90% Chebyshev(Mean, Sd) UCL   6492    95% Chebyshev(Mean, Sd) UCL   6981

 97.5% Chebyshev(Mean, Sd) UCL   7660    99% Chebyshev(Mean, Sd) UCL   8995

Suggested UCL to Use

Nonparametric Distribution Free UCLs

   95% Chebyshev (MVUE) UCL   7012  97.5% Chebyshev (MVUE) UCL   7704
   99% Chebyshev (MVUE) UCL

   95% CLT UCL   6004    95% Jackknife UCL   6094
   95% Standard Bootstrap UCL   5964    95% Bootstrap-t UCL   6149

   95% Hall's Bootstrap UCL   6101    95% Percentile Bootstrap UCL   5960

Lognormal Statistics
Minimum of Logged Data       8.28 Mean of logged Data       8.58

  9064

Assuming Lognormal Distribution
   95% H-UCL   6240    90% Chebyshev (MVUE) UCL   6513

Nonparametric Distribution Free UCL Statistics
Data appear to follow a Discernible Distribution at 5% Significance Level

Lilliefors Lognormal GOF Test

Lognormal GOF Test
Shapiro Wilk Test Statistic       0.96 Shapiro Wilk Lognormal GOF Test

5% Lilliefors Critical Value       0.31Data appear Lognormal at 5% Significance Level
Data appear Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.81Data appear Lognormal at 5% Significance Level
Lilliefors Test Statistic       0.15

Maximum of Logged Data       8.83 SD of logged Data       0.19

MLE Mean (bias corrected)   5411 MLE Sd (bias corrected)   1213
Approximate Chi Square Value (0.05)    278.3

Assuming Gamma Distribution
oximate Gamma UCL (use when n>=50))   6196% Adjusted Gamma UCL (use when n<50)   6417

Adjusted Level of Significance      0.019 Adjusted Chi Square Value    268.7

k hat (MLE)      31.73 k star (bias corrected MLE)      19.91

5% K-S Critical Value       0.29d data appear Gamma Distributed at 5% Significan
Detected data appear Gamma Distributed at 5% Significance Level

Theta hat (MLE)    170.5 Theta star (bias corrected MLE)    271.7
nu hat (MLE)    507.7 nu star (bias corrected)    318.6

Gamma GOF Test
A-D Test Statistic       0.20 Anderson-Darling Gamma GOF Test

   95% Student's-t UCL   6094    95% Adjusted-CLT UCL (Chen-1995)   6014

5% A-D Critical Value       0.71d data appear Gamma Distributed at 5% Significan
K-S Test Statistic       0.15 Kolmogrov-Smirnoff Gamma GOF Test

Gamma Statistics

5% Shapiro Wilk Critical Value       0.81 Data appear Normal at 5% Significance Level
Lilliefors Test Statistic       0.12 Lilliefors GOF Test

5% Lilliefors Critical Value       0.31 Data appear Normal at 5% Significance Level

   95% Modified-t UCL (Johnson-1978)   6095

Data appear Normal at 5% Significance Level

Assuming Normal Distribution
   95% Normal UCL    95% UCLs (Adjusted for Skewness)

SD   1019 Std. Error of Mean    360.1

Note: Sample size is small (e.g., <10), if data are collected using ISM approach, you should use
guidance provided in ITRC Tech Reg Guide on ISM (ITRC, 2012) to compute statistics of interest.

For example, you may want to use Chebyshev UCL to estimate EPC (ITRC, 2012).
Chebyshev UCL can be computed using the Nonparametric and All UCL Options of ProUCL 5.0

Coefficient of Variation       0.18 Skewness      0.073

Normal GOF Test
Shapiro Wilk Test Statistic       0.96 Shapiro Wilk GOF Test

General Statistics
Total Number of Observations       8 Number of Distinct Observations       8

Number of Missing Observations       0
Minimum   3950 Mean   5411

Maximum   6850 Median   5460

95%

UCL Statistics for Data Sets with Non-Detects

User Selected Options
e/Time of Computation   2/13/2015 10:57:54 PM

 f Bootstrap Operations   2000

Aluminum

From File   ProUCLinput_16-034(m)_0-5.xls
Full Precision   OFF

Confidence Coefficient   
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   95% BCA Bootstrap UCL    141.8
   90% Chebyshev(Mean, Sd) UCL    155.7    95% Chebyshev(Mean, Sd) UCL    174.9

 97.5% Chebyshev(Mean, Sd) UCL    201.5    99% Chebyshev(Mean, Sd) UCL    253.7

Suggested UCL to Use
95% Student's-t UCL    140.1

Nonparametric Distribution Free UCLs

   95% Chebyshev (MVUE) UCL    168.4  97.5% Chebyshev (MVUE) UCL    192.4
   99% Chebyshev (MVUE) UCL

   95% CLT UCL    136.6    95% Jackknife UCL    140.1
   95% Standard Bootstrap UCL    134.6    95% Bootstrap-t UCL    174.2

   95% Hall's Bootstrap UCL    273.2    95% Percentile Bootstrap UCL    137.3

Lognormal Statistics
Minimum of Logged Data       4.29 Mean of logged Data       4.68

   239.5

Assuming Lognormal Distribution
   95% H-UCL    145.9    90% Chebyshev (MVUE) UCL    151.1

Nonparametric Distribution Free UCL Statistics
Data appear to follow a Discernible Distribution at 5% Significance Level

Lilliefors Lognormal GOF Test

Lognormal GOF Test
Shapiro Wilk Test Statistic       0.92 Shapiro Wilk Lognormal GOF Test

5% Lilliefors Critical Value       0.31Data appear Lognormal at 5% Significance Level
Data appear Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.81Data appear Lognormal at 5% Significance Level
Lilliefors Test Statistic       0.22

Maximum of Logged Data       5.26 SD of logged Data       0.31

nu hat (MLE)    173 nu star (bias corrected)    109.5
MLE Mean (bias corrected)    113.4 MLE Sd (bias corrected)      43.35

Approximate Chi Square Value (0.05)      86.31

Assuming Gamma Distribution
oximate Gamma UCL (use when n>=50))    143.8% Adjusted Gamma UCL (use when n<50)    153

Adjusted Level of Significance      0.019 Adjusted Chi Square Value      81.12

K-S Test Statistic       0.24 Kolmogrov-Smirnoff Gamma GOF Test
5% K-S Critical Value       0.29d data appear Gamma Distributed at 5% Significan

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics
k hat (MLE)      10.81 k star (bias corrected MLE)       6.84

Theta hat (MLE)      10.49 Theta star (bias corrected MLE)      16.57

   95% Modified-t UCL (Johnson-1978)    141.3

Assuming Normal Distribution
   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL    140.1

Gamma GOF Test
A-D Test Statistic       0.44 Anderson-Darling Gamma GOF Test

5% A-D Critical Value       0.71d data appear Gamma Distributed at 5% Significan

Normal GOF Test
Shapiro Wilk Test Statistic       0.85 Shapiro Wilk GOF Test

Note: Sample size is small (e.g., <10), if data are collected using ISM approach, you should use
guidance provided in ITRC Tech Reg Guide on ISM (ITRC, 2012) to compute statistics of interest.

For example, you may want to use Chebyshev UCL to estimate EPC (ITRC, 2012).
Chebyshev UCL can be computed using the Nonparametric and All UCL Options of ProUCL 5.0

5% Shapiro Wilk Critical Value       0.81 Data appear Normal at 5% Significance Level
Lilliefors Test Statistic       0.25 Lilliefors GOF Test

   95% Adjusted-CLT UCL (Chen-1995)    144.1

5% Lilliefors Critical Value       0.31 Data appear Normal at 5% Significance Level
Data appear Normal at 5% Significance Level

Minimum      73.4 Mean    113.4
Maximum    194 Median      97.65

SD      39.89 Std. Error of Mean      14.1
Coefficient of Variation       0.35 Skewness       1.41

Barium

General Statistics

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
mmendations are based upon the results of the simulation studies summarized in Singh, Singh, and 

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.
For additional insight the user may want to consult a statistician.

Total Number of Observations       8 Number of Distinct Observations       8
Number of Missing Observations       0

95% Student's-t UCL   6094
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tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
mmendations are based upon the results of the simulation studies summarized in Singh, Singh, and 

   95% BCA Bootstrap UCL      18.52
   90% Chebyshev(Mean, Sd) UCL      18.76    95% Chebyshev(Mean, Sd) UCL      22.6

 97.5% Chebyshev(Mean, Sd) UCL      27.93    99% Chebyshev(Mean, Sd) UCL      38.4

Suggested UCL to Use
95% Chebyshev (Mean, Sd) UCL      22.6

Nonparametric Distribution Free UCLs

   95% Chebyshev (MVUE) UCL      17.76  97.5% Chebyshev (MVUE) UCL      21.18
   99% Chebyshev (MVUE) UCL

   95% CLT UCL      14.93    95% Jackknife UCL      15.64
   95% Standard Bootstrap UCL      14.59    95% Bootstrap-t UCL      40.23

   95% Hall's Bootstrap UCL      37.28    95% Percentile Bootstrap UCL      15.76

Lognormal Statistics
Minimum of Logged Data       1.75 Mean of logged Data       2.17

     27.88

Assuming Lognormal Distribution
   95% H-UCL      15.94    90% Chebyshev (MVUE) UCL      15.31

Nonparametric Distribution Free UCL Statistics
Data do not follow a Discernible Distribution (0.05)

Lilliefors Lognormal GOF Test

Lognormal GOF Test
Shapiro Wilk Test Statistic       0.67 Shapiro Wilk Lognormal GOF Test

5% Lilliefors Critical Value       0.31 Data Not Lognormal at 5% Significance Level
Data Not Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.81 Data Not Lognormal at 5% Significance Level
Lilliefors Test Statistic       0.35

Maximum of Logged Data       3.39 SD of logged Data       0.51

nu hat (MLE)      54.63 nu star (bias corrected)      35.48
MLE Mean (bias corrected)      10.28 MLE Sd (bias corrected)       6.90

Approximate Chi Square Value (0.05)      22.85

Assuming Gamma Distribution
oximate Gamma UCL (use when n>=50))      15.96% Adjusted Gamma UCL (use when n<50)      17.95

Adjusted Level of Significance      0.019 Adjusted Chi Square Value      20.32

K-S Test Statistic       0.39 Kolmogrov-Smirnoff Gamma GOF Test
5% K-S Critical Value       0.29ata Not Gamma Distributed at 5% Significance Lev

Data Not Gamma Distributed at 5% Significance Level

Gamma Statistics
k hat (MLE)       3.41 k star (bias corrected MLE)       2.21

Theta hat (MLE)       3.01 Theta star (bias corrected MLE)       4.63

   95% Modified-t UCL (Johnson-1978)      16.09

Assuming Normal Distribution
   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL      15.64

Gamma GOF Test
A-D Test Statistic       1.45 Anderson-Darling Gamma GOF Test

5% A-D Critical Value       0.72ata Not Gamma Distributed at 5% Significance Lev

Normal GOF Test
Shapiro Wilk Test Statistic       0.54 Shapiro Wilk GOF Test

Note: Sample size is small (e.g., <10), if data are collected using ISM approach, you should use
guidance provided in ITRC Tech Reg Guide on ISM (ITRC, 2012) to compute statistics of interest.

For example, you may want to use Chebyshev UCL to estimate EPC (ITRC, 2012).
Chebyshev UCL can be computed using the Nonparametric and All UCL Options of ProUCL 5.0

5% Shapiro Wilk Critical Value       0.81 Data Not Normal at 5% Significance Level
Lilliefors Test Statistic       0.43 Lilliefors GOF Test

   95% Adjusted-CLT UCL (Chen-1995)      17.85

5% Lilliefors Critical Value       0.31 Data Not Normal at 5% Significance Level
Data Not Normal at 5% Significance Level

Minimum       5.8 Mean      10.28
Maximum      29.9 Median       7.4

SD       7.99 Std. Error of Mean       2.82
Coefficient of Variation       0.77 Skewness       2.73

Chromium

General Statistics

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
mmendations are based upon the results of the simulation studies summarized in Singh, Singh, and 

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.
For additional insight the user may want to consult a statistician.

Total Number of Observations       8 Number of Distinct Observations       8
Number of Missing Observations       0
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Recommended UCL exceeds the maximum observation

p t and/or Hall's Bootstrap yields an unreasonably large UCL value, use 97.5% or 99% Chebyshev (

   95% BCA Bootstrap UCL   1098
   90% Chebyshev(Mean, Sd) UCL   1104    95% Chebyshev(Mean, Sd) UCL   1470

 97.5% Chebyshev(Mean, Sd) UCL   1977    99% Chebyshev(Mean, Sd) UCL   2975

Suggested UCL to Use
95% Hall's Bootstrap UCL   9420

Nonparametric Distribution Free UCLs

   95% Chebyshev (MVUE) UCL    485.6  97.5% Chebyshev (MVUE) UCL    639.6
   99% Chebyshev (MVUE) UCL

   95% CLT UCL    739    95% Jackknife UCL    806.2
   95% Standard Bootstrap UCL    698.2    95% Bootstrap-t UCL  17864

   95% Hall's Bootstrap UCL   9420    95% Percentile Bootstrap UCL    830.5

Lognormal Statistics
Minimum of Logged Data       1.98 Mean of logged Data       3.59

   942.1

Assuming Lognormal Distribution
   95% H-UCL   9025    90% Chebyshev (MVUE) UCL    374.6

Nonparametric Distribution Free UCL Statistics
Data appear to follow a Discernible Distribution at 5% Significance Level

Lilliefors Lognormal GOF Test

Lognormal GOF Test
Shapiro Wilk Test Statistic       0.8 Shapiro Wilk Lognormal GOF Test

5% Lilliefors Critical Value       0.31Data appear Lognormal at 5% Significance Level
Data appear Approximate Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.81 Data Not Lognormal at 5% Significance Level
Lilliefors Test Statistic       0.23

Maximum of Logged Data       7.68 SD of logged Data       1.81

nu hat (MLE)       5.19 nu star (bias corrected)       4.58
MLE Mean (bias corrected)    296.1 MLE Sd (bias corrected)    553.5

Approximate Chi Square Value (0.05)       0.96

Assuming Gamma Distribution
oximate Gamma UCL (use when n>=50))   1408% Adjusted Gamma UCL (use when n<50)   2207

Adjusted Level of Significance      0.019 Adjusted Chi Square Value       0.61

K-S Test Statistic       0.39 Kolmogrov-Smirnoff Gamma GOF Test
5% K-S Critical Value       0.31ata Not Gamma Distributed at 5% Significance Lev

Data Not Gamma Distributed at 5% Significance Level

Gamma Statistics
k hat (MLE)       0.32 k star (bias corrected MLE)       0.28

Theta hat (MLE)    912.2 Theta star (bias corrected MLE)   1035

   95% Modified-t UCL (Johnson-1978)    851

Assuming Normal Distribution
   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL    806.2

Gamma GOF Test
A-D Test Statistic       1.46 Anderson-Darling Gamma GOF Test

5% A-D Critical Value       0.79ata Not Gamma Distributed at 5% Significance Lev

Normal GOF Test
Shapiro Wilk Test Statistic       0.44 Shapiro Wilk GOF Test

Note: Sample size is small (e.g., <10), if data are collected using ISM approach, you should use
guidance provided in ITRC Tech Reg Guide on ISM (ITRC, 2012) to compute statistics of interest.

For example, you may want to use Chebyshev UCL to estimate EPC (ITRC, 2012).
Chebyshev UCL can be computed using the Nonparametric and All UCL Options of ProUCL 5.0

5% Shapiro Wilk Critical Value       0.81 Data Not Normal at 5% Significance Level
Lilliefors Test Statistic       0.49 Lilliefors GOF Test

   95% Adjusted-CLT UCL (Chen-1995)   1026

5% Lilliefors Critical Value       0.31 Data Not Normal at 5% Significance Level
Data Not Normal at 5% Significance Level

Minimum       7.28 Mean    296.1
Maximum   2180 Median      21.55

SD    761.5 Std. Error of Mean    269.2
Coefficient of Variation       2.57 Skewness       2.82

Copper

General Statistics

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.
For additional insight the user may want to consult a statistician.

Total Number of Observations       8 Number of Distinct Observations       8
Number of Missing Observations       0
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tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
mmendations are based upon the results of the simulation studies summarized in Singh, Singh, and 

   95% BCA Bootstrap UCL      87.75
   90% Chebyshev(Mean, Sd) UCL      98.22    95% Chebyshev(Mean, Sd) UCL    120.2

 97.5% Chebyshev(Mean, Sd) UCL    150.8    99% Chebyshev(Mean, Sd) UCL    210.8

Suggested UCL to Use
95% Student's-t UCL      80.32

Nonparametric Distribution Free UCLs

   95% Chebyshev (MVUE) UCL    104.4  97.5% Chebyshev (MVUE) UCL    128.9
   99% Chebyshev (MVUE) UCL

   95% CLT UCL      76.27    95% Jackknife UCL      80.32
   95% Standard Bootstrap UCL      73.94    95% Bootstrap-t UCL    115.8

   95% Hall's Bootstrap UCL    159.8    95% Percentile Bootstrap UCL      78.8

Lognormal Statistics
Minimum of Logged Data       2.77 Mean of logged Data       3.62

   177.1

Assuming Lognormal Distribution
   95% H-UCL    112.7    90% Chebyshev (MVUE) UCL      86.72

Nonparametric Distribution Free UCL Statistics
Data appear to follow a Discernible Distribution at 5% Significance Level

Lilliefors Lognormal GOF Test

Lognormal GOF Test
Shapiro Wilk Test Statistic       0.89 Shapiro Wilk Lognormal GOF Test

5% Lilliefors Critical Value       0.31Data appear Lognormal at 5% Significance Level
Data appear Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.81Data appear Lognormal at 5% Significance Level
Lilliefors Test Statistic       0.24

Maximum of Logged Data       5.03 SD of logged Data       0.75

nu hat (MLE)      30.63 nu star (bias corrected)      20.48
MLE Mean (bias corrected)      49.64 MLE Sd (bias corrected)      43.88

Approximate Chi Square Value (0.05)      11.2

Assuming Gamma Distribution
oximate Gamma UCL (use when n>=50))      90.72% Adjusted Gamma UCL (use when n<50)    106.8

Adjusted Level of Significance      0.019 Adjusted Chi Square Value       9.51

5% A-D Critical Value       0.72d data appear Gamma Distributed at 5% Significan
K-S Test Statistic       0.28 Kolmogrov-Smirnoff Gamma GOF Test

Gamma Statistics
k hat (MLE)       1.91 k star (bias corrected MLE)       1.28

5% K-S Critical Value       0.29d data appear Gamma Distributed at 5% Significan
Detected data appear Gamma Distributed at 5% Significance Level

Theta hat (MLE)      25.93 Theta star (bias corrected MLE)      38.78

5% Lilliefors Critical Value       0.31 Data appear Normal at 5% Significance Level

   95% Modified-t UCL (Johnson-1978)      82.23

Data appear Approximate Normal at 5% Significance Level

Assuming Normal Distribution
   95% Normal UCL    95% UCLs (Adjusted for Skewness)

Gamma GOF Test
A-D Test Statistic       0.61 Anderson-Darling Gamma GOF Test

   95% Student's-t UCL      80.32    95% Adjusted-CLT UCL (Chen-1995)      88.52

guidance provided in ITRC Tech Reg Guide on ISM (ITRC, 2012) to compute statistics of interest.
For example, you may want to use Chebyshev UCL to estimate EPC (ITRC, 2012).

Chebyshev UCL can be computed using the Nonparametric and All UCL Options of ProUCL 5.0

Coefficient of Variation       0.92 Skewness       2.00

Normal GOF Test
Shapiro Wilk Test Statistic       0.73 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.81 Data Not Normal at 5% Significance Level
Lilliefors Test Statistic       0.29 Lilliefors GOF Test

Number of Missing Observations       0
Minimum      16.1 Mean      49.64

Maximum    153 Median      28.1
SD      45.8 Std. Error of Mean      16.19

Note: Sample size is small (e.g., <10), if data are collected using ISM approach, you should use

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
mmendations are based upon the results of the simulation studies summarized in Singh, Singh, and 

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.
For additional insight the user may want to consult a statistician.

Lead

General Statistics
Total Number of Observations       8 Number of Distinct Observations       8
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For additional insight the user may want to consult a statistician.

Suggested UCL to Use
95% Student's-t UCL       6.33

   95% BCA Bootstrap UCL       6.28
   90% Chebyshev(Mean, Sd) UCL       6.77    95% Chebyshev(Mean, Sd) UCL       7.33

 97.5% Chebyshev(Mean, Sd) UCL       8.09    99% Chebyshev(Mean, Sd) UCL       9.59

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
mmendations are based upon the results of the simulation studies summarized in Singh, Singh, and 

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

Nonparametric Distribution Free UCLs

   95% Chebyshev (MVUE) UCL       7.31  97.5% Chebyshev (MVUE) UCL       8.06
   99% Chebyshev (MVUE) UCL

   95% CLT UCL       6.23    95% Jackknife UCL       6.33
   95% Standard Bootstrap UCL       6.19    95% Bootstrap-t UCL       6.47

   95% Hall's Bootstrap UCL       6.65    95% Percentile Bootstrap UCL       6.19

Lognormal Statistics
Minimum of Logged Data       1.43 Mean of logged Data       1.69

      9.55

Assuming Lognormal Distribution
   95% H-UCL       6.47    90% Chebyshev (MVUE) UCL       6.76

Nonparametric Distribution Free UCL Statistics
Data appear to follow a Discernible Distribution at 5% Significance Level

Lilliefors Lognormal GOF Test

Lognormal GOF Test
Shapiro Wilk Test Statistic       0.95 Shapiro Wilk Lognormal GOF Test

5% Lilliefors Critical Value       0.31Data appear Lognormal at 5% Significance Level
Data appear Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.81Data appear Lognormal at 5% Significance Level
Lilliefors Test Statistic       0.15

Maximum of Logged Data       2.02 SD of logged Data       0.20

nu hat (MLE)    440.7 nu star (bias corrected)    276.8
MLE Mean (bias corrected)       5.56 MLE Sd (bias corrected)       1.33

Approximate Chi Square Value (0.05)    239.2

Assuming Gamma Distribution
oximate Gamma UCL (use when n>=50))       6.43% Adjusted Gamma UCL (use when n<50)       6.68

Adjusted Level of Significance      0.019 Adjusted Chi Square Value    230.4

K-S Test Statistic       0.15 Kolmogrov-Smirnoff Gamma GOF Test
5% K-S Critical Value       0.29d data appear Gamma Distributed at 5% Significan

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics
k hat (MLE)      27.54 k star (bias corrected MLE)      17.3

Theta hat (MLE)       0.20 Theta star (bias corrected MLE)       0.32

   95% Modified-t UCL (Johnson-1978)       6.34

Assuming Normal Distribution
   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL       6.33

Gamma GOF Test
A-D Test Statistic       0.24 Anderson-Darling Gamma GOF Test

5% A-D Critical Value       0.71d data appear Gamma Distributed at 5% Significan

Normal GOF Test
Shapiro Wilk Test Statistic       0.94 Shapiro Wilk GOF Test

Note: Sample size is small (e.g., <10), if data are collected using ISM approach, you should use
guidance provided in ITRC Tech Reg Guide on ISM (ITRC, 2012) to compute statistics of interest.

For example, you may want to use Chebyshev UCL to estimate EPC (ITRC, 2012).
Chebyshev UCL can be computed using the Nonparametric and All UCL Options of ProUCL 5.0

5% Shapiro Wilk Critical Value       0.81 Data appear Normal at 5% Significance Level
Lilliefors Test Statistic       0.14 Lilliefors GOF Test

   95% Adjusted-CLT UCL (Chen-1995)       6.31

5% Lilliefors Critical Value       0.31 Data appear Normal at 5% Significance Level
Data appear Normal at 5% Significance Level

Minimum       4.18 Mean       5.56
Maximum       7.6 Median       5.4

SD       1.14 Std. Error of Mean       0.40
Coefficient of Variation       0.20 Skewness       0.56

Nickel

General Statistics

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.
For additional insight the user may want to consult a statistician.

Total Number of Observations       8 Number of Distinct Observations       8
Number of Missing Observations       0



499
500
501
502
503
504
505
506
507
508
509
510
511
512
513
514
515
516
517
518
519
520
521
522
523
524
525
526
527
528
529
530
531
532
533
534
535
536
537
538
539
540
541
542
543
544
545
546
547
548
549
550
551
552
553
554
555
556
557
558
559
560
561
562
563
564
565
566
567
568
569
570
571
572
573
574
575
576
577
578
579
580
581

A B C D E F G H I J K L

SD in Original Scale       0.18 SD in Log Scale       0.38
% t UCL (assumes normality of ROS data)       0.64    95% Percentile Bootstrap UCL       0.62

   95% BCA Bootstrap UCL       0.61    95% Bootstrap t UCL       0.69
   95% H-UCL (Log ROS)       0.71

Lognormal GOF Test on Detected Observations Only
Shapiro Wilk Test Statistic       0.93 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.76ected Data appear Lognormal at 5% Significance L
Lilliefors Test Statistic       0.22 Lilliefors GOF Test

5% Lilliefors Critical Value       0.39ected Data appear Lognormal at 5% Significance L
Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects
Mean in Original Scale       0.51 Mean in Log Scale     -0.72

     66.79 Adjusted Chi Square Value (87.34, β)      62.26

nu hat (MLE)    137.6 nu star (bias corrected)      87.34
MLE Mean (bias corrected)       0.52 MLE Sd (bias corrected)

mma Approximate UCL (use when n>=50)       0.68% Gamma Adjusted UCL (use when n<50)       0.74

Adjusted Level of Significance (β)      0.019
Approximate Chi Square Value (87.34, α)

Maximum       0.84 Median       0.51
SD       0.18 CV       0.34

      0.22

k hat (MLE)       8.6 k star (bias corrected MLE)       5.45
Theta hat (MLE)      0.061 Theta star (bias corrected MLE)      0.096

Approximate Chi Square Value (97.03, α)      75.3 Adjusted Chi Square Value (97.03, β)      70.48
 Approximate KM-UCL (use when n>=50)       0.68mma Adjusted KM-UCL (use when n<50)       0.73

ma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM e
Minimum       0.23 Mean       0.52

Gamma ROS Statistics using Imputed  Non-Detects
GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1
For such situations, GROS method tends to yield inflated values of UCLs and BTVs

Theta hat (MLE)      0.098 Theta star (bias corrected MLE)       0.23
nu hat (MLE)      54.51 nu star (bias corrected)      23.14

Gamma Kaplan-Meier (KM) Statistics
k hat (KM)       6.06 nu hat (KM)      97.03

MLE Mean (bias corrected)       0.53 MLE Sd (bias corrected)       0.35

Gamma GOF Tests on Detected Observations Only
A-D Test Statistic       0.28 Anderson-Darling GOF Test

5% A-D Critical Value       0.68d data appear Gamma Distributed at 5% Significan
K-S Test Statistic       0.19 Kolmogrov-Smirnoff GOF

5% K-S Critical Value       0.35d data appear Gamma Distributed at 5% Significan
Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only
k hat (MLE)       5.45 k star (bias corrected MLE)       2.31

      0.86 95% KM Chebyshev UCL       1.00

SD       0.21    95% KM (BCA) UCL       0.71
95% KM (t) UCL       0.74 95% KM (Percentile Bootstrap) UCL

97.5% KM Chebyshev UCL       1.21 99% KM Chebyshev UCL       1.61

   95% KM (z) UCL       0.71    95% KM Bootstrap t UCL       0.89
90% KM Chebyshev UCL

Normal GOF Test on Detects Only
Shapiro Wilk Test Statistic       0.95 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.76etected Data appear Normal at 5% Significance Le
Lilliefors Test Statistic       0.23 Lilliefors GOF Test

5% Lilliefors Critical Value       0.39etected Data appear Normal at 5% Significance Le

      0.71

Detected Data appear Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs
Mean       0.53 Standard Error of Mean       0.10

Median Detects       0.45 CV Detects       0.45
Skewness Detects       0.15 Kurtosis Detects     -1.19

Note: Sample size is small (e.g., <10), if data are collected using ISM approach, you should use
guidance provided in ITRC Tech Reg Guide on ISM (ITRC, 2012) to compute statistics of interest.

For example, you may want to use Chebyshev UCL to estimate EPC (ITRC, 2012).
Chebyshev UCL can be computed using the Nonparametric and All UCL Options of ProUCL 5.0

Mean of Logged Detects     -0.72 SD of Logged Detects       0.50

Number of Distinct Detects       5 Number of Distinct Non-Detects       3
Minimum Detect       0.23 Minimum Non-Detect       1.09

Maximum Detect       0.84 Maximum Non-Detect       1.14
Variance Detects      0.059 Percent Non-Detects      37.5%

Mean Detects       0.53 SD Detects       0.24

Selenium

General Statistics
Total Number of Observations       8 Number of Distinct Observations       8

Number of Detects       5 Number of Non-Detects       3
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SD       1.49 CV       1.58

 Approximate KM-UCL (use when n>=50)       2.78mma Adjusted KM-UCL (use when n<50)       3.72

ma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM e
Minimum      0.01 Mean       0.94

Gamma ROS Statistics using Imputed  Non-Detects
GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1
For such situations, GROS method tends to yield inflated values of UCLs and BTVs

Maximum       4.12 Median       0.14

nu hat (MLE)       7.64 nu star (bias corrected)       4.39

Gamma Kaplan-Meier (KM) Statistics
k hat (KM)       0.53 nu hat (KM)       8.47

MLE Mean (bias corrected)       1.49 MLE Sd (bias corrected)       2.25

Approximate Chi Square Value (8.48, α)       3.01 Adjusted Chi Square Value (8.48, β)       2.25

K-S Test Statistic       0.21 Kolmogrov-Smirnoff GOF
5% K-S Critical Value       0.36d data appear Gamma Distributed at 5% Significan

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only
k hat (MLE)       0.76 k star (bias corrected MLE)       0.43

Theta hat (MLE)       1.95 Theta star (bias corrected MLE)       3.41

97.5% KM Chebyshev UCL       4.35 99% KM Chebyshev UCL       6.35

   95% KM (z) UCL       1.87    95% KM Bootstrap t UCL       3.81
90% KM Chebyshev UCL

Gamma GOF Tests on Detected Observations Only
A-D Test Statistic       0.24 Anderson-Darling GOF Test

5% A-D Critical Value       0.69d data appear Gamma Distributed at 5% Significan

Lilliefors Test Statistic       0.24 Lilliefors GOF Test
5% Lilliefors Critical Value       0.39etected Data appear Normal at 5% Significance Le

      1.89

Detected Data appear Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs
Mean       0.99 Standard Error of Mean       0.53

      2.60 95% KM Chebyshev UCL       3.33

SD       1.36    95% KM (BCA) UCL       1.92
95% KM (t) UCL       2.01 95% KM (Percentile Bootstrap) UCL

Note: Sample size is small (e.g., <10), if data are collected using ISM approach, you should use
guidance provided in ITRC Tech Reg Guide on ISM (ITRC, 2012) to compute statistics of interest.

For example, you may want to use Chebyshev UCL to estimate EPC (ITRC, 2012).
Chebyshev UCL can be computed using the Nonparametric and All UCL Options of ProUCL 5.0

Mean of Logged Detects     -0.378 SD of Logged Detects       1.58

Normal GOF Test on Detects Only
Shapiro Wilk Test Statistic       0.87 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.76etected Data appear Normal at 5% Significance Le

Maximum Detect       4.12 Maximum Non-Detect       0.59
Variance Detects       2.85 Percent Non-Detects      37.5%

Mean Detects       1.49 SD Detects       1.68
Median Detects       0.87 CV Detects       1.12

Skewness Detects       1.14 Kurtosis Detects       0.35

Silver

General Statistics
Total Number of Observations       8 Number of Distinct Observations       8

Number of Detects       5 Number of Non-Detects       3
Number of Distinct Detects       5 Number of Distinct Non-Detects       3

Minimum Detect      0.096 Minimum Non-Detect       0.54

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics
Detected Data appear Normal Distributed at 5% Significance Level

SD in Original Scale       0.18 SD in Log Scale       0.38
   95% t UCL (Assumes normality)

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
Recommendations are based upon data size, data distribution, and skewness.

mmendations are based upon the results of the simulation studies summarized in Singh, Maichle, and 
ations results will not cover all Real World data sets; for additional insight the user may want to cons

Suggested UCL to Use
95% KM (t) UCL       0.74 95% KM (Percentile Bootstrap) UCL       0.71

CLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distribute
KM Mean (logged)     -0.72    95% H-UCL (KM -Log)       0.79

    -0.67

KM SD (logged)       0.45    95% Critical H Value (KM-Log)       2.27
KM Standard Error of Mean (logged)       0.22

      0.66    95% H-Stat UCL       0.76

DL/2 Statistics
DL/2 Normal DL/2 Log-Transformed
Mean in Original Scale       0.54 Mean in Log Scale
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Data Not Gamma Distributed at 5% Significance Level

Gamma Statistics
k hat (MLE)       0.84 k star (bias corrected MLE)       0.61

Theta hat (MLE)    247.8 Theta star (bias corrected MLE)    342.3

Assuming Normal Distribution
   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL    444.5

Gamma GOF Test
A-D Test Statistic       1.15 Anderson-Darling Gamma GOF Test

5% A-D Critical Value       0.74ata Not Gamma Distributed at 5% Significance Lev
K-S Test Statistic       0.30 Kolmogrov-Smirnoff Gamma GOF Test

5% K-S Critical Value       0.30ata Not Gamma Distributed at 5% Significance Lev

5% Shapiro Wilk Critical Value       0.81 Data Not Normal at 5% Significance Level
Lilliefors Test Statistic       0.39 Lilliefors GOF Test

   95% Adjusted-CLT UCL (Chen-1995)    541

5% Lilliefors Critical Value       0.31 Data Not Normal at 5% Significance Level
Data Not Normal at 5% Significance Level

   95% Modified-t UCL (Johnson-1978)    464.4

Maximum   1070 Median      63.4
SD    351.6 Std. Error of Mean    124.3

Coefficient of Variation       1.68 Skewness       2.71

Normal GOF Test
Shapiro Wilk Test Statistic       0.53 Shapiro Wilk GOF Test

Note: Sample size is small (e.g., <10), if data are collected using ISM approach, you should use
guidance provided in ITRC Tech Reg Guide on ISM (ITRC, 2012) to compute statistics of interest.

For example, you may want to use Chebyshev UCL to estimate EPC (ITRC, 2012).
Chebyshev UCL can be computed using the Nonparametric and All UCL Options of ProUCL 5.0

General Statistics

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
Recommendations are based upon data size, data distribution, and skewness.

mmendations are based upon the results of the simulation studies summarized in Singh, Maichle, and 
ations results will not cover all Real World data sets; for additional insight the user may want to cons

Total Number of Observations       8 Number of Distinct Observations       8
Number of Missing Observations       0

Minimum      43.3 Mean    209

   95% t UCL (Assumes normality)       1.99    95% H-Stat UCL       8.33

Suggested UCL to Use
95% KM (t) UCL       2.01 95% KM (Percentile Bootstrap) UCL       1.89

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics
Detected Data appear Normal Distributed at 5% Significance Level

Zinc

KM SD (logged)       1.37    95% Critical H Value (KM-Log)       4.41
KM Standard Error of Mean (logged)       0.56

DL/2 Statistics
DL/2 Normal DL/2 Log-Transformed
Mean in Original Scale       1.04 Mean in Log Scale     -0.71

SD in Original Scale       1.42 SD in Log Scale       1.28

% t UCL (assumes normality of ROS data)       1.96    95% Percentile Bootstrap UCL       1.81
   95% BCA Bootstrap UCL       2.16    95% Bootstrap t UCL       5.23

   95% H-UCL (Log ROS)      12.95

CLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distribute
KM Mean (logged)     -0.977    95% H-UCL (KM -Log)       9.70

Lilliefors Test Statistic       0.18 Lilliefors GOF Test
5% Lilliefors Critical Value       0.39ected Data appear Lognormal at 5% Significance L

Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects
Mean in Original Scale       0.99 Mean in Log Scale     -0.955

SD in Original Scale       1.45 SD in Log Scale       1.43

mma Approximate UCL (use when n>=50)       4.19% Gamma Adjusted UCL (use when n<50)       6.44

Adjusted Level of Significance (β)      0.019
Approximate Chi Square Value (4.87, α)

Lognormal GOF Test on Detected Observations Only
Shapiro Wilk Test Statistic       0.94 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.76ected Data appear Lognormal at 5% Significance L

      1.70

k hat (MLE)       0.35 k star (bias corrected MLE)       0.30
Theta hat (MLE)       2.65 Theta star (bias corrected MLE)       3.08

      1.09 Adjusted Chi Square Value (4.87, β)       0.70

nu hat (MLE)       5.65 nu star (bias corrected)       4.86
MLE Mean (bias corrected)       0.94 MLE Sd (bias corrected)
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 97.5% Chebyshev(Mean, Sd) UCL    985.3    99% Chebyshev(Mean, Sd) UCL   1446

Suggested UCL to Use
95% Hall's Bootstrap UCL   1680

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
mmendations are based upon the results of the simulation studies summarized in Singh, Singh, and 

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.
For additional insight the user may want to consult a statistician.

Recommended UCL exceeds the maximum observation

p t and/or Hall's Bootstrap yields an unreasonably large UCL value, use 97.5% or 99% Chebyshev (

   95% CLT UCL    413.4    95% Jackknife UCL    444.5
   95% Standard Bootstrap UCL    404    95% Bootstrap-t UCL   1933

   95% Hall's Bootstrap UCL   1680    95% Percentile Bootstrap UCL    452.1
   95% BCA Bootstrap UCL    574.8

   90% Chebyshev(Mean, Sd) UCL    581.9    95% Chebyshev(Mean, Sd) UCL    750.8

   810.6

Assuming Lognormal Distribution
   95% H-UCL    791.6    90% Chebyshev (MVUE) UCL    361.3

Nonparametric Distribution Free UCL Statistics
Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

   95% Chebyshev (MVUE) UCL    449.1  97.5% Chebyshev (MVUE) UCL    571.1
   99% Chebyshev (MVUE) UCL

5% Lilliefors Critical Value       0.31Data appear Lognormal at 5% Significance Level
Data appear Approximate Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.81 Data Not Lognormal at 5% Significance Level
Lilliefors Test Statistic       0.27

Maximum of Logged Data       6.97 SD of logged Data       1.07

Lognormal Statistics
Minimum of Logged Data       3.76 Mean of logged Data       4.64

Approximate Chi Square Value (0.05)       3.79

Assuming Gamma Distribution
oximate Gamma UCL (use when n>=50))    537.6% Adjusted Gamma UCL (use when n<50)    700

Adjusted Level of Significance      0.019 Adjusted Chi Square Value       2.91

Lilliefors Lognormal GOF Test

Lognormal GOF Test
Shapiro Wilk Test Statistic       0.79 Shapiro Wilk Lognormal GOF Test

nu hat (MLE)      13.49 nu star (bias corrected)       9.76
MLE Mean (bias corrected)    209 MLE Sd (bias corrected)    267.4
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tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
mmendations are based upon the results of the simulation studies summarized in Singh, Singh, and 

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

   95% BCA Bootstrap UCL   6821
   90% Chebyshev(Mean, Sd) UCL   7443    95% Chebyshev(Mean, Sd) UCL   8148

 97.5% Chebyshev(Mean, Sd) UCL   9126    99% Chebyshev(Mean, Sd) UCL  11048

Suggested UCL to Use
95% Student's-t UCL   6789

Nonparametric Distribution Free UCLs

   95% Chebyshev (MVUE) UCL   8492  97.5% Chebyshev (MVUE) UCL   9601
   99% Chebyshev (MVUE) UCL

   95% CLT UCL   6740    95% Jackknife UCL   6789
   95% Standard Bootstrap UCL   6738    95% Bootstrap-t UCL   6905

   95% Hall's Bootstrap UCL   6937    95% Percentile Bootstrap UCL   6736

Lognormal Statistics
Minimum of Logged Data       7.48 Mean of logged Data       8.60

 11780

Assuming Lognormal Distribution
   95% H-UCL   7230    90% Chebyshev (MVUE) UCL   7693

Nonparametric Distribution Free UCL Statistics
Data appear to follow a Discernible Distribution at 5% Significance Level

Lilliefors Lognormal GOF Test

Lognormal GOF Test
Shapiro Wilk Test Statistic       0.94 Shapiro Wilk Lognormal GOF Test

5% Lilliefors Critical Value       0.20Data appear Lognormal at 5% Significance Level
Data appear Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.89Data appear Lognormal at 5% Significance Level
Lilliefors Test Statistic       0.13

Maximum of Logged Data       9.31 SD of logged Data       0.41

nu hat (MLE)    254.3 nu star (bias corrected)    213.2
MLE Mean (bias corrected)   5887 MLE Sd (bias corrected)   2419

Approximate Chi Square Value (0.05)    180.4

Assuming Gamma Distribution
oximate Gamma UCL (use when n>=50))   6957% Adjusted Gamma UCL (use when n<50)   7070

Adjusted Level of Significance      0.035 Adjusted Chi Square Value    177.5

5% A-D Critical Value       0.74d data appear Gamma Distributed at 5% Significan
K-S Test Statistic       0.10 Kolmogrov-Smirnoff Gamma GOF Test

Gamma Statistics
k hat (MLE)       7.06 k star (bias corrected MLE)       5.92

5% K-S Critical Value       0.20d data appear Gamma Distributed at 5% Significan
Detected data appear Gamma Distributed at 5% Significance Level

Theta hat (MLE)    833.4 Theta star (bias corrected MLE)    993.9

Lilliefors Test Statistic       0.12 Lilliefors GOF Test
5% Lilliefors Critical Value       0.20 Data appear Normal at 5% Significance Level

   95% Modified-t UCL (Johnson-1978)   6801

Data appear Normal at 5% Significance Level

Assuming Normal Distribution
   95% Normal UCL    95% UCLs (Adjusted for Skewness)

Gamma GOF Test
A-D Test Statistic       0.24 Anderson-Darling Gamma GOF Test

   95% Student's-t UCL   6789    95% Adjusted-CLT UCL (Chen-1995)   6816

Coefficient of Variation       0.37 Skewness       0.58

Maximum  11100 Median   5480
SD

Normal GOF Test
Shapiro Wilk Test Statistic       0.96 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.89 Data appear Normal at 5% Significance Level

  5887

General Statistics
Total Number of Observations      18 Number of Distinct Observations      18

  2201 Std. Error of Mean    518.8

Number of Missing Observations       0
Minimum   1780 Mean

95%

UCL Statistics for Data Sets with Non-Detects

User Selected Options
e/Time of Computation   2/13/2015 10:59:27 PM

 f Bootstrap Operations   2000

Aluminum

From File   ProUCLinput_16-034(m)_0-10.xls
Full Precision   OFF

Confidence Coefficient   
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Number of Detects       8 Number of Non-Detects      10

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
mmendations are based upon the results of the simulation studies summarized in Singh, Singh, and 

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.
For additional insight the user may want to consult a statistician.

Suggested UCL to Use
95% Student's-t UCL    106.2

Cadmium

General Statistics
Total Number of Observations      18 Number of Distinct Observations      18

   95% CLT UCL    105.2    95% Jackknife UCL    106.2
   95% Standard Bootstrap UCL    104.6    95% Bootstrap-t UCL    107.3

   95% Hall's Bootstrap UCL    109.5    95% Percentile Bootstrap UCL    104.9
   95% BCA Bootstrap UCL    106.6

   90% Chebyshev(Mean, Sd) UCL    119.3    95% Chebyshev(Mean, Sd) UCL    133.5
 97.5% Chebyshev(Mean, Sd) UCL    153.1    99% Chebyshev(Mean, Sd) UCL    191.7

   219

Assuming Lognormal Distribution
   95% H-UCL    122.6    90% Chebyshev (MVUE) UCL    128.8

Nonparametric Distribution Free UCL Statistics
Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

   95% Chebyshev (MVUE) UCL    146.4  97.5% Chebyshev (MVUE) UCL    170.9
   99% Chebyshev (MVUE) UCL

5% Lilliefors Critical Value       0.20Data appear Lognormal at 5% Significance Level
Data appear Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.89Data appear Lognormal at 5% Significance Level
Lilliefors Test Statistic       0.19

Maximum of Logged Data       5.26 SD of logged Data       0.58

Lognormal Statistics
Minimum of Logged Data       3.02 Mean of logged Data       4.33

Approximate Chi Square Value (0.05)      88.54

Assuming Gamma Distribution
oximate Gamma UCL (use when n>=50))    111.4% Adjusted Gamma UCL (use when n<50)    114

Adjusted Level of Significance      0.035 Adjusted Chi Square Value      86.54

Lilliefors Lognormal GOF Test

Lognormal GOF Test
Shapiro Wilk Test Statistic       0.93 Shapiro Wilk Lognormal GOF Test

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics
k hat (MLE)       3.68 k star (bias corrected MLE)       3.11

Theta hat (MLE)      23.89 Theta star (bias corrected MLE)      28.33
nu hat (MLE)    132.8 nu star (bias corrected)    112

MLE Mean (bias corrected)      88.11 MLE Sd (bias corrected)      49.96

Assuming Normal Distribution
   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL    106.2

Gamma GOF Test
A-D Test Statistic       0.47 Anderson-Darling Gamma GOF Test

5% A-D Critical Value       0.74d data appear Gamma Distributed at 5% Significan
K-S Test Statistic       0.16 Kolmogrov-Smirnoff Gamma GOF Test

5% K-S Critical Value       0.20d data appear Gamma Distributed at 5% Significan

5% Shapiro Wilk Critical Value       0.89 Data appear Normal at 5% Significance Level
Lilliefors Test Statistic       0.13 Lilliefors GOF Test

   95% Adjusted-CLT UCL (Chen-1995)    106.7

5% Lilliefors Critical Value       0.20 Data appear Normal at 5% Significance Level
Data appear Normal at 5% Significance Level

   95% Modified-t UCL (Johnson-1978)    106.4

      0.50 Skewness       0.54

Minimum      20.6 Mean      88.11
Maximum    194 Median

Normal GOF Test
Shapiro Wilk Test Statistic       0.95 Shapiro Wilk GOF Test

SD      44.16 Std. Error of Mean      10.41
Coefficient of Variation

Barium

General Statistics

For additional insight the user may want to consult a statistician.

     89.15

Total Number of Observations      18 Number of Distinct Observations      18
Number of Missing Observations       0
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Mean in Original Scale       0.32 Mean in Log Scale     -1.884
SD in Original Scale       0.58 SD in Log Scale       1.23

   95% t UCL (Assumes normality)       0.56    95% H-Stat UCL       0.80
DL/2 is not a recommended method, provided for comparisons and historical reasons

CLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distribute
KM Mean (logged)     -2.708    95% H-UCL (KM -Log)       0.32

KM SD (logged)       1.20    95% Critical H Value (KM-Log)       2.94
KM Standard Error of Mean (logged)       0.37

DL/2 Statistics
DL/2 Normal DL/2 Log-Transformed

SD in Original Scale       0.60 SD in Log Scale       1.06
% t UCL (assumes normality of ROS data)       0.46    95% Percentile Bootstrap UCL       0.49

   95% BCA Bootstrap UCL       0.64    95% Bootstrap t UCL       3.48
   95% H-UCL (Log ROS)       0.25

Lognormal GOF Test on Detected Observations Only
Shapiro Wilk Test Statistic       0.84 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.81ected Data appear Lognormal at 5% Significance L
Lilliefors Test Statistic       0.20 Lilliefors GOF Test

5% Lilliefors Critical Value       0.31ected Data appear Lognormal at 5% Significance L
Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects
Mean in Original Scale       0.21 Mean in Log Scale     -2.65

      5.11 Adjusted Chi Square Value (11.82, β)       4.69

nu hat (MLE)      12.59 nu star (bias corrected)      11.82
MLE Mean (bias corrected)       0.18 MLE Sd (bias corrected)

mma Approximate UCL (use when n>=50)       0.42% Gamma Adjusted UCL (use when n<50)       0.46

Adjusted Level of Significance (β)      0.035
Approximate Chi Square Value (11.82, α)

Maximum       2.63 Median      0.01
SD       0.61 CV       3.31

      0.32

k hat (MLE)       0.35 k star (bias corrected MLE)       0.32
Theta hat (MLE)       0.53 Theta star (bias corrected MLE)       0.56

Approximate Chi Square Value (5.06, α)       1.18 Adjusted Chi Square Value (5.06, β)       1.01
 Approximate KM-UCL (use when n>=50)       0.94mma Adjusted KM-UCL (use when n<50)       1.10

ma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM e
Minimum      0.01 Mean       0.18

Gamma ROS Statistics using Imputed  Non-Detects
GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1
For such situations, GROS method tends to yield inflated values of UCLs and BTVs

Theta hat (MLE)       0.91 Theta star (bias corrected MLE)       1.12
nu hat (MLE)       7.09 nu star (bias corrected)       5.76

Gamma Kaplan-Meier (KM) Statistics
k hat (KM)       0.14 nu hat (KM)       5.06

MLE Mean (bias corrected)       0.40 MLE Sd (bias corrected)       0.67

Gamma GOF Tests on Detected Observations Only
A-D Test Statistic       1.08 Anderson-Darling GOF Test

5% A-D Critical Value       0.77ed Data Not Gamma Distributed at 5% Significanc
K-S Test Statistic       0.28 Kolmogrov-Smirnoff GOF

5% K-S Critical Value       0.31d data appear Gamma Distributed at 5% Significan
Detected data follow Appr. Gamma Distribution at 5% Significance Level

Gamma Statistics on Detected Data Only
k hat (MLE)       0.44 k star (bias corrected MLE)       0.36

      0.67 95% KM Chebyshev UCL       0.87

SD       0.58    95% KM (BCA) UCL       0.50
95% KM (t) UCL       0.48 95% KM (Percentile Bootstrap) UCL

97.5% KM Chebyshev UCL       1.15 99% KM Chebyshev UCL       1.71

   95% KM (z) UCL       0.46    95% KM Bootstrap t UCL       1.92
90% KM Chebyshev UCL

Normal GOF Test on Detects Only
Shapiro Wilk Test Statistic       0.49 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.81Detected Data Not Normal at 5% Significance Leve
Lilliefors Test Statistic       0.44 Lilliefors GOF Test

5% Lilliefors Critical Value       0.31Detected Data Not Normal at 5% Significance Leve

      0.49

Detected Data Not Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs
Mean       0.22 Standard Error of Mean       0.15

      2.78 Kurtosis Detects       7.80

Variance Detects       0.81 Percent Non-Detects      55.56
Mean Detects       0.40 SD Detects

Mean of Logged Detects     -2.366 SD of Logged Detects       1.59

Median Detects      0.055 CV Detects       2.23
Skewness Detects

Number of Distinct Detects       8 Number of Distinct Non-Detects      10

      0.90

Minimum Detect      0.023 Minimum Non-Detect      0.056
Maximum Detect       2.63 Maximum Non-Detect       0.65
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   95% BCA Bootstrap UCL      11.24
   90% Chebyshev(Mean, Sd) UCL      11.38    95% Chebyshev(Mean, Sd) UCL      13.31

 97.5% Chebyshev(Mean, Sd) UCL      15.98    99% Chebyshev(Mean, Sd) UCL      21.24

Suggested UCL to Use
95% H-UCL       9.34

Nonparametric Distribution Free UCLs

   95% Chebyshev (MVUE) UCL      11.16  97.5% Chebyshev (MVUE) UCL      13
   99% Chebyshev (MVUE) UCL

   95% CLT UCL       9.46    95% Jackknife UCL       9.59
   95% Standard Bootstrap UCL       9.39    95% Bootstrap-t UCL      12.94

   95% Hall's Bootstrap UCL      19.43    95% Percentile Bootstrap UCL       9.69

Lognormal Statistics
Minimum of Logged Data       0.71 Mean of logged Data       1.77

     16.61

Assuming Lognormal Distribution
   95% H-UCL       9.34    90% Chebyshev (MVUE) UCL       9.83

Nonparametric Distribution Free UCL Statistics
Data appear to follow a Discernible Distribution at 5% Significance Level

Lilliefors Lognormal GOF Test

Lognormal GOF Test
Shapiro Wilk Test Statistic       0.90 Shapiro Wilk Lognormal GOF Test

5% Lilliefors Critical Value       0.20Data appear Lognormal at 5% Significance Level
Data appear Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.89Data appear Lognormal at 5% Significance Level
Lilliefors Test Statistic       0.17

Maximum of Logged Data       3.39 SD of logged Data       0.57

MLE Mean (bias corrected)       7.13 MLE Sd (bias corrected)       4.58
Approximate Chi Square Value (0.05)      66.46

Assuming Gamma Distribution
oximate Gamma UCL (use when n>=50))       9.33% Adjusted Gamma UCL (use when n<50)       9.57

Adjusted Level of Significance      0.035 Adjusted Chi Square Value      64.74

k hat (MLE)       2.85 k star (bias corrected MLE)       2.41

5% K-S Critical Value       0.20ata Not Gamma Distributed at 5% Significance Lev
Data Not Gamma Distributed at 5% Significance Level

Theta hat (MLE)       2.49 Theta star (bias corrected MLE)       2.95
nu hat (MLE)    102.7 nu star (bias corrected)      86.95

Gamma GOF Test
A-D Test Statistic       1.02 Anderson-Darling Gamma GOF Test

   95% Student's-t UCL       9.59    95% Adjusted-CLT UCL (Chen-1995)      10.71

5% A-D Critical Value       0.74ata Not Gamma Distributed at 5% Significance Lev
K-S Test Statistic       0.21 Kolmogrov-Smirnoff Gamma GOF Test

Gamma Statistics

Normal GOF Test
Shapiro Wilk Test Statistic       0.57 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.89 Data Not Normal at 5% Significance Level
Lilliefors Test Statistic       0.31 Lilliefors GOF Test

5% Lilliefors Critical Value       0.20 Data Not Normal at 5% Significance Level

   95% Modified-t UCL (Johnson-1978)       9.79

Data Not Normal at 5% Significance Level

Assuming Normal Distribution
   95% Normal UCL    95% UCLs (Adjusted for Skewness)

      6.01 Std. Error of Mean       1.41

Number of Missing Observations       0
Minimum       2.04 Mean

Coefficient of Variation       0.84 Skewness       3.48

Maximum      29.9 Median       6.12
SD

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
Recommendations are based upon data size, data distribution, and skewness.

mmendations are based upon the results of the simulation studies summarized in Singh, Maichle, and 
ations results will not cover all Real World data sets; for additional insight the user may want to cons

95% Adjusted Gamma KM-UCL       1.10

      7.13

Chromium

General Statistics
Total Number of Observations      18 Number of Distinct Observations      18

Suggested UCL to Use
95% KM (t) UCL       0.48 95% GROS Adjusted Gamma UCL       0.46

Nonparametric Distribution Free UCL Statistics
Detected Data appear Approximate Gamma Distributed at 5% Significance Level
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Lilliefors Test Statistic       0.21 Lilliefors GOF Test
5% Lilliefors Critical Value       0.24ected Data appear Lognormal at 5% Significance L

Detected Data appear Approximate Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects

mma Approximate UCL (use when n>=50)    440 % Gamma Adjusted UCL (use when n<50)    497.8

Adjusted Level of Significance (β)      0.035
Approximate Chi Square Value (6.86, α)

Lognormal GOF Test on Detected Observations Only
Shapiro Wilk Test Statistic       0.84 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.86etected Data Not Lognormal at 5% Significance Le

SD    510.9 CV       3.80

   307.7

k hat (MLE)       0.18 k star (bias corrected MLE)       0.19
Theta hat (MLE)    729.2 Theta star (bias corrected MLE)    704.9

      2.09 Adjusted Chi Square Value (6.86, β)       1.85

nu hat (MLE)       6.62 nu star (bias corrected)       6.85
MLE Mean (bias corrected)    134.3 MLE Sd (bias corrected)

Gamma (KM) may not be used when k hat (KM) is < 0.1

Gamma ROS Statistics using Imputed  Non-Detects
GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1

Approximate Chi Square Value (2.66, α)       0.28 Adjusted Chi Square Value (2.66, β)       0.22
 Approximate KM-UCL (use when n>=50)

For such situations, GROS method tends to yield inflated values of UCLs and BTVs
ma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM e

Minimum      0.01 Mean    134.3
Maximum   2180 Median       8.14

MLE Mean (bias corrected)    185.9 MLE Sd (bias corrected)    348.8

Theta hat (MLE)    614.2 Theta star (bias corrected MLE)    654.3
nu hat (MLE)

  1284 mma Adjusted KM-UCL (use when n<50)   1584

Gamma Kaplan-Meier (KM) Statistics
k hat (KM)      0.073 nu hat (KM)       2.66

Gamma GOF Tests on Detected Observations Only
A-D Test Statistic       2.39 Anderson-Darling GOF Test

5% A-D Critical Value       0.82ed Data Not Gamma Distributed at 5% Significanc
K-S Test Statistic       0.35 Kolmogrov-Smirnoff GOF

5% K-S Critical Value       0.25ed Data Not Gamma Distributed at 5% Significanc

      7.87 nu star (bias corrected)       7.38

Detected Data Not Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only
k hat (MLE)       0.30 k star (bias corrected MLE)       0.28

   500.2 95% KM Chebyshev UCL    665.7

SD    496.3    95% KM (BCA) UCL    379.3
   95% KM (t) UCL    346.8    95% KM (Percentile Bootstrap) UCL

97.5% KM Chebyshev UCL    895.3 99% KM Chebyshev UCL   1346

   95% KM (z) UCL    335.2    95% KM Bootstrap t UCL   6212
90% KM Chebyshev UCL

Normal GOF Test on Detects Only
Shapiro Wilk Test Statistic       0.33 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.86Detected Data Not Normal at 5% Significance Leve
Lilliefors Test Statistic       0.49 Lilliefors GOF Test

5% Lilliefors Critical Value       0.24Detected Data Not Normal at 5% Significance Leve

   375.3

Detected Data Not Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs
Mean    135 Standard Error of Mean    121.8

      3.59 Kurtosis Detects      12.97

Variance Detects 359337 Percent Non-Detects      27.78
Mean Detects    185.9 SD Detects

Mean of Logged Detects       2.95 SD of Logged Detects       1.71

Median Detects      17.8 CV Detects       3.22
Skewness Detects

Number of Detects      13 Number of Non-Detects       5
Number of Distinct Detects      13 Number of Distinct Non-Detects       5

   599.4

Minimum Detect       2.33 Minimum Non-Detect       2.9
Maximum Detect   2180 Maximum Non-Detect       4.6

ProUCL computes and outputs H-statistic based UCLs for historical reasons only.
 often results in unstable (both high and low) values of UCL95 as shown in examples in the Technica

It is therefore recommended to avoid the use of H-statistic based 95% UCLs.
ametric methods are preferred to compute UCL95 for skewed data sets which do not follow a gamma 

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
mmendations are based upon the results of the simulation studies summarized in Singh, Singh, and 

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.
For additional insight the user may want to consult a statistician.

Copper

General Statistics
Total Number of Observations      18 Number of Distinct Observations      18
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Lognormal Statistics
Minimum of Logged Data     -0.916 Mean of logged Data       0.99

Assuming Lognormal Distribution
   95% H-UCL       7.28    90% Chebyshev (MVUE) UCL       6.75

Lilliefors Lognormal GOF Test

Lognormal GOF Test
Shapiro Wilk Test Statistic       0.94 Shapiro Wilk Lognormal GOF Test

5% Lilliefors Critical Value       0.22Data appear Lognormal at 5% Significance Level
Data appear Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.88Data appear Lognormal at 5% Significance Level
Lilliefors Test Statistic       0.17

Maximum of Logged Data       2.31 SD of logged Data       0.89

nu hat (MLE)      55.04 nu star (bias corrected)      46.05
MLE Mean (bias corrected)       3.70 MLE Sd (bias corrected)       3.08

Approximate Chi Square Value (0.05)      31.48

Assuming Gamma Distribution
oximate Gamma UCL (use when n>=50))       5.42% Adjusted Gamma UCL (use when n<50)       5.66

Adjusted Level of Significance      0.033 Adjusted Chi Square Value      30.11

K-S Test Statistic       0.15 Kolmogrov-Smirnoff Gamma GOF Test
5% K-S Critical Value       0.21d data appear Gamma Distributed at 5% Significan

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics
k hat (MLE)       1.72 k star (bias corrected MLE)       1.43

Theta hat (MLE)       2.15 Theta star (bias corrected MLE)       2.57

   95% Modified-t UCL (Johnson-1978)       4.92

Assuming Normal Distribution
   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL       4.9

Gamma GOF Test
A-D Test Statistic       0.40 Anderson-Darling Gamma GOF Test

5% A-D Critical Value       0.75d data appear Gamma Distributed at 5% Significan

Normal GOF Test
Shapiro Wilk Test Statistic       0.91 Shapiro Wilk GOF Test

SD       2.72 Std. Error of Mean       0.68
Coefficient of Variation

5% Shapiro Wilk Critical Value       0.88 Data appear Normal at 5% Significance Level
Lilliefors Test Statistic       0.18 Lilliefors GOF Test

   95% Adjusted-CLT UCL (Chen-1995)       4.96

5% Lilliefors Critical Value       0.22 Data appear Normal at 5% Significance Level
Data appear Normal at 5% Significance Level

General Statistics

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
Recommendations are based upon data size, data distribution, and skewness.

mmendations are based upon the results of the simulation studies summarized in Singh, Maichle, and 
ations results will not cover all Real World data sets; for additional insight the user may want to cons

      3.23

Total Number of Observations      16 Number of Distinct Observations      16
Number of Missing Observations       0

      0.73 Skewness       0.77

Minimum       0.4 Mean       3.70
Maximum      10.1 Median

   95% t UCL (Assumes normality)    344.2    95% H-Stat UCL    284.5

Suggested UCL to Use
99% KM (Chebyshev) UCL   1346

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics
Detected Data appear Approximate Lognormal Distributed at 5% Significance Level

Fluoride

KM SD (logged)       1.67    95% Critical H Value (KM-Log)       3.74
KM Standard Error of Mean (logged)       0.41

DL/2 Statistics
DL/2 Normal DL/2 Log-Transformed
Mean in Original Scale    134.8 Mean in Log Scale       2.30

SD in Original Scale    510.7 SD in Log Scale       1.80

% t UCL (assumes normality of ROS data)    344    95% Percentile Bootstrap UCL    373
   95% BCA Bootstrap UCL    500.6    95% Bootstrap t UCL   5947

   95% H-UCL (Log ROS)    446.3

CLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distribute
KM Mean (logged)       2.37    95% H-UCL (KM -Log)    202.5

Mean in Original Scale    134.6 Mean in Log Scale       2.14
SD in Original Scale    510.8 SD in Log Scale       1.96
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     89.04

Assuming Lognormal Distribution
   95% H-UCL      49.01    90% Chebyshev (MVUE) UCL      43.82

Nonparametric Distribution Free UCL Statistics
Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

   95% Chebyshev (MVUE) UCL      52.66  97.5% Chebyshev (MVUE) UCL      64.93
   99% Chebyshev (MVUE) UCL

5% Lilliefors Critical Value       0.20Data appear Lognormal at 5% Significance Level
Data appear Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.89Data appear Lognormal at 5% Significance Level
Lilliefors Test Statistic       0.12

Maximum of Logged Data       5.03 SD of logged Data       1.02

Lognormal Statistics
Minimum of Logged Data       1.29 Mean of logged Data       2.71

Approximate Chi Square Value (0.05)      20.03

Assuming Gamma Distribution
roximate Gamma UCL (use when n>=50)      42.16% Adjusted Gamma UCL (use when n<50)      44.15

Adjusted Level of Significance      0.035 Adjusted Chi Square Value      19.12

Lilliefors Lognormal GOF Test

Lognormal GOF Test
Shapiro Wilk Test Statistic       0.95 Shapiro Wilk Lognormal GOF Test

Detected data follow Appr. Gamma Distribution at 5% Significance Level

Gamma Statistics
k hat (MLE)       1.02 k star (bias corrected MLE)       0.88

Theta hat (MLE)      25.91 Theta star (bias corrected MLE)      29.79
nu hat (MLE)      36.73 nu star (bias corrected)      31.94

MLE Mean (bias corrected)      26.43 MLE Sd (bias corrected)      28.06

Assuming Normal Distribution
   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL      41.36

Gamma GOF Test
A-D Test Statistic       0.86 Anderson-Darling Gamma GOF Test

5% A-D Critical Value       0.76ata Not Gamma Distributed at 5% Significance Lev
K-S Test Statistic       0.16 Kolmogrov-Smirnoff Gamma GOF Test

5% K-S Critical Value       0.20d data appear Gamma Distributed at 5% Significan

5% Shapiro Wilk Critical Value       0.89 Data Not Normal at 5% Significance Level
Lilliefors Test Statistic       0.29 Lilliefors GOF Test

   95% Adjusted-CLT UCL (Chen-1995)      46.66

5% Lilliefors Critical Value       0.20 Data Not Normal at 5% Significance Level
Data Not Normal at 5% Significance Level

   95% Modified-t UCL (Johnson-1978)      42.31

      1.37 Skewness       2.83

Minimum       3.64 Mean      26.43
Maximum    153 Median

Normal GOF Test
Shapiro Wilk Test Statistic       0.62 Shapiro Wilk GOF Test

SD      36.4 Std. Error of Mean       8.58
Coefficient of Variation

Lead

General Statistics

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
mmendations are based upon the results of the simulation studies summarized in Singh, Singh, and 

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.
For additional insight the user may want to consult a statistician.

     12.2

Total Number of Observations      18 Number of Distinct Observations      18
Number of Missing Observations       0

   95% BCA Bootstrap UCL       4.96
   90% Chebyshev(Mean, Sd) UCL       5.75    95% Chebyshev(Mean, Sd) UCL       6.67

 97.5% Chebyshev(Mean, Sd) UCL       7.96    99% Chebyshev(Mean, Sd) UCL      10.48

Suggested UCL to Use
95% Student's-t UCL       4.9

Nonparametric Distribution Free UCLs

   95% Chebyshev (MVUE) UCL       8.04  97.5% Chebyshev (MVUE) UCL       9.83
   99% Chebyshev (MVUE) UCL

   95% CLT UCL       4.82    95% Jackknife UCL       4.9
   95% Standard Bootstrap UCL       4.79    95% Bootstrap-t UCL       5.08

   95% Hall's Bootstrap UCL       5.06    95% Percentile Bootstrap UCL       4.84

     13.36

Nonparametric Distribution Free UCL Statistics
Data appear to follow a Discernible Distribution at 5% Significance Level
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   95% BCA Bootstrap UCL       5.77
   90% Chebyshev(Mean, Sd) UCL       6.25    95% Chebyshev(Mean, Sd) UCL       6.71

 97.5% Chebyshev(Mean, Sd) UCL       7.34    99% Chebyshev(Mean, Sd) UCL       8.59

Nonparametric Distribution Free UCLs

   95% Chebyshev (MVUE) UCL       7.04  97.5% Chebyshev (MVUE) UCL       7.80
   99% Chebyshev (MVUE) UCL

   95% CLT UCL       5.79    95% Jackknife UCL       5.82
   95% Standard Bootstrap UCL       5.78    95% Bootstrap-t UCL       5.79

   95% Hall's Bootstrap UCL       5.77    95% Percentile Bootstrap UCL       5.77

Lognormal Statistics
Minimum of Logged Data       0.65 Mean of logged Data       1.61

      9.30

Assuming Lognormal Distribution
   95% H-UCL       6.11    90% Chebyshev (MVUE) UCL       6.48

Nonparametric Distribution Free UCL Statistics
Data appear to follow a Discernible Distribution at 5% Significance Level

Lilliefors Lognormal GOF Test

Lognormal GOF Test
Shapiro Wilk Test Statistic       0.88 Shapiro Wilk Lognormal GOF Test

5% Lilliefors Critical Value       0.20Data appear Lognormal at 5% Significance Level
Data appear Approximate Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.89 Data Not Lognormal at 5% Significance Level
Lilliefors Test Statistic       0.13

Maximum of Logged Data       2.02 SD of logged Data       0.32

nu hat (MLE)    426.1 nu star (bias corrected)    356.4
MLE Mean (bias corrected)       5.24 MLE Sd (bias corrected)       1.66

Approximate Chi Square Value (0.05)    313.7

Assuming Gamma Distribution
oximate Gamma UCL (use when n>=50))       5.95% Adjusted Gamma UCL (use when n<50)       6.03

Adjusted Level of Significance      0.035 Adjusted Chi Square Value    309.8

K-S Test Statistic       0.11 Kolmogrov-Smirnoff Gamma GOF Test
5% K-S Critical Value       0.20d data appear Gamma Distributed at 5% Significan

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics
k hat (MLE)      11.84 k star (bias corrected MLE)       9.90

Theta hat (MLE)       0.44 Theta star (bias corrected MLE)       0.52

   95% Modified-t UCL (Johnson-1978)       5.82

Assuming Normal Distribution
   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL       5.82

Gamma GOF Test
A-D Test Statistic       0.35 Anderson-Darling Gamma GOF Test

5% A-D Critical Value       0.73d data appear Gamma Distributed at 5% Significan

Normal GOF Test
Shapiro Wilk Test Statistic       0.97 Shapiro Wilk GOF Test

SD       1.42 Std. Error of Mean       0.33
Coefficient of Variation

5% Shapiro Wilk Critical Value       0.89 Data appear Normal at 5% Significance Level
Lilliefors Test Statistic       0.10 Lilliefors GOF Test

   95% Adjusted-CLT UCL (Chen-1995)       5.76

5% Lilliefors Critical Value       0.20 Data appear Normal at 5% Significance Level
Data appear Normal at 5% Significance Level

      5.25

Total Number of Observations      18 Number of Distinct Observations      17
Number of Missing Observations       0

      0.27 Skewness     -0.37

Minimum       1.93 Mean       5.24
Maximum       7.6 Median

 97.5% Chebyshev(Mean, Sd) UCL      80.02    99% Chebyshev(Mean, Sd) UCL    111.8

Suggested UCL to Use
95% Adjusted Gamma UCL      44.15

Nickel

General Statistics

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
mmendations are based upon the results of the simulation studies summarized in Singh, Singh, and 

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.
For additional insight the user may want to consult a statistician.

   95% CLT UCL      40.55    95% Jackknife UCL      41.36
   95% Standard Bootstrap UCL      40.11    95% Bootstrap-t UCL      59.41

   95% Hall's Bootstrap UCL      85.69    95% Percentile Bootstrap UCL      41.34
   95% BCA Bootstrap UCL      47.59

   90% Chebyshev(Mean, Sd) UCL      52.17    95% Chebyshev(Mean, Sd) UCL      63.83
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Lilliefors Test Statistic       0.18 Lilliefors GOF Test
5% Lilliefors Critical Value       0.33ected Data appear Lognormal at 5% Significance L

Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects
Mean in Original Scale       0.27 Mean in Log Scale     -1.887

mma Approximate UCL (use when n>=50)       0.49% Gamma Adjusted UCL (use when n<50)       0.52

Adjusted Level of Significance (β)      0.033
Approximate Chi Square Value (19.02, α)

Lognormal GOF Test on Detected Observations Only
Shapiro Wilk Test Statistic       0.87 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.80ected Data appear Lognormal at 5% Significance L

SD       0.43 CV       1.67

      0.33

k hat (MLE)       0.68 k star (bias corrected MLE)       0.59
Theta hat (MLE)       0.38 Theta star (bias corrected MLE)       0.43

     10.13 Adjusted Chi Square Value (19.02, β)       9.40

nu hat (MLE)      21.77 nu star (bias corrected)      19.02
MLE Mean (bias corrected)       0.26 MLE Sd (bias corrected)

 Approximate KM-UCL (use when n>=50)       0.58mma Adjusted KM-UCL (use when n<50)       0.64

ma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM e
Minimum      0.01 Mean       0.26

Gamma ROS Statistics using Imputed  Non-Detects
GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1
For such situations, GROS method tends to yield inflated values of UCLs and BTVs

Maximum       1.48 Median      0.086

nu hat (MLE)      11.2 nu star (bias corrected)       7.73

Gamma Kaplan-Meier (KM) Statistics
k hat (KM)       0.44 nu hat (KM)      14.1

MLE Mean (bias corrected)       0.48 MLE Sd (bias corrected)       0.65

Approximate Chi Square Value (14.10, α)       6.64 Adjusted Chi Square Value (14.10, β)       6.06

K-S Test Statistic       0.27 Kolmogrov-Smirnoff GOF
5% K-S Critical Value       0.32d data appear Gamma Distributed at 5% Significan

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only
k hat (MLE)       0.8 k star (bias corrected MLE)       0.55

Theta hat (MLE)       0.60 Theta star (bias corrected MLE)       0.87

97.5% KM Chebyshev UCL       0.99 99% KM Chebyshev UCL       1.41

   95% KM (z) UCL       0.46    95% KM Bootstrap t UCL       0.96
90% KM Chebyshev UCL

Gamma GOF Tests on Detected Observations Only
A-D Test Statistic       0.63 Anderson-Darling GOF Test

5% A-D Critical Value       0.73d data appear Gamma Distributed at 5% Significan

Lilliefors Test Statistic       0.36 Lilliefors GOF Test
5% Lilliefors Critical Value       0.33Detected Data Not Normal at 5% Significance Leve

      0.47

Detected Data Not Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs
Mean       0.27 Standard Error of Mean       0.11

      0.62 95% KM Chebyshev UCL       0.77

SD       0.41    95% KM (BCA) UCL       0.47
95% KM (t) UCL       0.47 95% KM (Percentile Bootstrap) UCL

Mean of Logged Detects     -1.469 SD of Logged Detects       1.31

Median Detects       0.19 CV Detects       1.25
Skewness Detects

Normal GOF Test on Detects Only
Shapiro Wilk Test Statistic       0.72 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.80Detected Data Not Normal at 5% Significance Leve

Number of Distinct Detects       7 Number of Distinct Non-Detects       7

      0.60

Minimum Detect      0.058 Minimum Non-Detect       0.21
Maximum Detect       1.48 Maximum Non-Detect       1.21

      1.23 Kurtosis Detects     -0.546

Variance Detects       0.36 Percent Non-Detects      56.25
Mean Detects       0.48 SD Detects

 highly negatively-skewed data, confidence limits (e.g., Chen, Johnson, Lognormal, and Gamma) ma
reliable.  Chen's and Johnson's methods provide adjustments for positvely skewed data sets.

Nitrate

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
mmendations are based upon the results of the simulation studies summarized in Singh, Singh, and 

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.
For additional insight the user may want to consult a statistician.

General Statistics
Total Number of Observations      16 Number of Distinct Observations      14

Number of Detects       7 Number of Non-Detects       9

Suggested UCL to Use
95% Student's-t UCL       5.82
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 Approximate KM-UCL (use when n>=50)       0.77mma Adjusted KM-UCL (use when n<50)       0.79

ma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM e
Minimum       0.23 Mean       0.65

Gamma ROS Statistics using Imputed  Non-Detects
GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1
For such situations, GROS method tends to yield inflated values of UCLs and BTVs

Maximum       1.2 Median       0.58

nu hat (MLE)    116.6 nu star (bias corrected)      86.1

Gamma Kaplan-Meier (KM) Statistics
k hat (KM)       5.98 nu hat (KM)    215.4

MLE Mean (bias corrected)       0.69 MLE Sd (bias corrected)       0.35

pproximate Chi Square Value (215.41, α)    182.4 Adjusted Chi Square Value (215.41, β)    179.5

K-S Test Statistic       0.16 Kolmogrov-Smirnoff GOF
5% K-S Critical Value       0.25d data appear Gamma Distributed at 5% Significan

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only
k hat (MLE)       5.29 k star (bias corrected MLE)       3.91

Theta hat (MLE)       0.13 Theta star (bias corrected MLE)       0.17

97.5% KM Chebyshev UCL       1.16 99% KM Chebyshev UCL       1.45

   95% KM (z) UCL       0.79    95% KM Bootstrap t UCL       0.81
90% KM Chebyshev UCL

Gamma GOF Tests on Detected Observations Only
A-D Test Statistic       0.26 Anderson-Darling GOF Test

5% A-D Critical Value       0.73d data appear Gamma Distributed at 5% Significan

Lilliefors Test Statistic       0.20 Lilliefors GOF Test
5% Lilliefors Critical Value       0.26etected Data appear Normal at 5% Significance Le

      0.79

Detected Data appear Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs
Mean       0.65 Standard Error of Mean      0.080

      0.9 95% KM Chebyshev UCL       1.00

SD       0.27    95% KM (BCA) UCL       0.78
95% KM (t) UCL       0.79 95% KM (Percentile Bootstrap) UCL

Mean of Logged Detects     -0.459 SD of Logged Detects       0.48

Median Detects       0.57 CV Detects       0.43
Skewness Detects

Normal GOF Test on Detects Only
Shapiro Wilk Test Statistic       0.94 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.85etected Data appear Normal at 5% Significance Le

Number of Distinct Detects      10 Number of Distinct Non-Detects       6

      0.30

Minimum Detect       0.23 Minimum Non-Detect       1.02
Maximum Detect       1.2 Maximum Non-Detect       1.14

      0.36 Kurtosis Detects     -0.847

Variance Detects      0.092 Percent Non-Detects      38.89
Mean Detects       0.69 SD Detects

ations results will not cover all Real World data sets; for additional insight the user may want to cons

95% Adjusted Gamma KM-UCL       0.64

Selenium

General Statistics
Total Number of Observations      18 Number of Distinct Observations      15

Number of Detects      11 Number of Non-Detects       7

   95% t UCL (Assumes normality)       0.62    95% H-Stat UCL       1.00

Suggested UCL to Use
95% KM (t) UCL       0.47 95% GROS Adjusted Gamma UCL       0.52

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics
Detected Data appear Gamma Distributed at 5% Significance Level

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
Recommendations are based upon data size, data distribution, and skewness.

mmendations are based upon the results of the simulation studies summarized in Singh, Maichle, and 

KM SD (logged)       0.98    95% Critical H Value (KM-Log)       2.67
KM Standard Error of Mean (logged)       0.31

DL/2 Statistics
DL/2 Normal DL/2 Log-Transformed
Mean in Original Scale       0.44 Mean in Log Scale     -1.28

SD in Original Scale       0.41 SD in Log Scale       1.03

% t UCL (assumes normality of ROS data)       0.46    95% Percentile Bootstrap UCL       0.46
   95% BCA Bootstrap UCL       0.52    95% Bootstrap t UCL       1.61

   95% H-UCL (Log ROS)       0.45

CLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distribute
KM Mean (logged)     -1.932    95% H-UCL (KM -Log)       0.46

SD in Original Scale       0.42 SD in Log Scale       0.94
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Gamma GOF Tests on Detected Observations Only
A-D Test Statistic       0.93 Anderson-Darling GOF Test

5% A-D Critical Value       0.79ed Data Not Gamma Distributed at 5% Significanc
K-S Test Statistic       0.27 Kolmogrov-Smirnoff GOF

5% K-S Critical Value       0.28d data appear Gamma Distributed at 5% Significan
Detected data follow Appr. Gamma Distribution at 5% Significance Level

Gamma Statistics on Detected Data Only

      1.22 95% KM Chebyshev UCL       1.56

SD       1.02 95% KM (BCA) UCL       0.92
   95% KM (t) UCL       0.9    95% KM (Percentile Bootstrap) UCL

97.5% KM Chebyshev UCL       2.05 99% KM Chebyshev UCL       2.99

   95% KM (z) UCL       0.87    95% KM Bootstrap t UCL       2.34
90% KM Chebyshev UCL

Normal GOF Test on Detects Only
Shapiro Wilk Test Statistic       0.63 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.84Detected Data Not Normal at 5% Significance Leve
Lilliefors Test Statistic       0.36 Lilliefors GOF Test

5% Lilliefors Critical Value       0.28Detected Data Not Normal at 5% Significance Leve

      0.88

Detected Data Not Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs
Mean       0.45 Standard Error of Mean       0.25

      2.09 Kurtosis Detects       4.00

Variance Detects       1.86 Percent Non-Detects      44.44
Mean Detects       0.76 SD Detects

Mean of Logged Detects     -1.873 SD of Logged Detects       1.90

Median Detects      0.074 CV Detects       1.78
Skewness Detects

Silver

General Statistics
Total Number of Observations      18 Number of Distinct Observations      18

Number of Detects      10 Number of Non-Detects       8
Number of Distinct Detects      10 Number of Distinct Non-Detects       8

      1.36

Minimum Detect      0.025 Minimum Non-Detect       0.21
Maximum Detect       4.12 Maximum Non-Detect       0.59

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics
Detected Data appear Normal Distributed at 5% Significance Level

SD in Original Scale       0.24 SD in Log Scale       0.37
   95% t UCL (Assumes normality)

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
Recommendations are based upon data size, data distribution, and skewness.

mmendations are based upon the results of the simulation studies summarized in Singh, Maichle, and 
ations results will not cover all Real World data sets; for additional insight the user may want to cons

Suggested UCL to Use
95% KM (t) UCL       0.79 95% KM (Percentile Bootstrap) UCL       0.79

    -0.519

KM SD (logged)       0.44    95% Critical H Value (KM-Log)       1.97
KM Standard Error of Mean (logged)       0.13

      0.73    95% H-Stat UCL       0.76

DL/2 Statistics
DL/2 Normal DL/2 Log-Transformed
Mean in Original Scale       0.63 Mean in Log Scale

% t UCL (assumes normality of ROS data)       0.74    95% Percentile Bootstrap UCL       0.73
   95% BCA Bootstrap UCL       0.75    95% Bootstrap t UCL       0.76

   95% H-UCL (Log ROS)       0.77

CLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distribute
KM Mean (logged)     -0.508    95% H-UCL (KM -Log)       0.82

Lilliefors Test Statistic       0.13 Lilliefors GOF Test
5% Lilliefors Critical Value       0.26ected Data appear Lognormal at 5% Significance L

Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects
Mean in Original Scale       0.64 Mean in Log Scale     -0.51

SD in Original Scale       0.24 SD in Log Scale       0.38

mma Approximate UCL (use when n>=50)       0.76% Gamma Adjusted UCL (use when n<50)       0.77

Adjusted Level of Significance (β)      0.035
pproximate Chi Square Value (237.61, α)

Lognormal GOF Test on Detected Observations Only
Shapiro Wilk Test Statistic       0.94 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.85ected Data appear Lognormal at 5% Significance L

SD       0.24 CV       0.37

      0.25

k hat (MLE)       7.87 k star (bias corrected MLE)       6.6
Theta hat (MLE)      0.082 Theta star (bias corrected MLE)      0.098

   202.9 Adjusted Chi Square Value (237.61, β)    199.9

nu hat (MLE)    283.5 nu star (bias corrected)    237.6
MLE Mean (bias corrected)       0.65 MLE Sd (bias corrected)
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Normal GOF Test
Shapiro Wilk Test Statistic       0.38 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.89 Data Not Normal at 5% Significance Level
Lilliefors Test Statistic       0.39 Lilliefors GOF Test

5% Lilliefors Critical Value       0.20 Data Not Normal at 5% Significance Level
Data Not Normal at 5% Significance Level

Assuming Normal Distribution

   244.2 Std. Error of Mean      57.57

Number of Missing Observations       0
Minimum      12.2 Mean

Coefficient of Variation       2.26 Skewness       4.02

Maximum   1070 Median      41.9
SD

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
Recommendations are based upon data size, data distribution, and skewness.

mmendations are based upon the results of the simulation studies summarized in Singh, Maichle, and 
ations results will not cover all Real World data sets; for additional insight the user may want to cons

95% Adjusted Gamma KM-UCL       1.63

   107.8

Zinc

General Statistics
Total Number of Observations      18 Number of Distinct Observations      18

Mean in Original Scale       0.53 Mean in Log Scale     -1.668
SD in Original Scale       1.02 SD in Log Scale       1.42

   95% t UCL (Assumes normality)       0.96    95% H-Stat UCL       1.63

Suggested UCL to Use
95% KM (BCA) UCL       0.92 95% GROS Adjusted Gamma UCL       1.16

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics
Detected Data appear Approximate Gamma Distributed at 5% Significance Level

CLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distribute
KM Mean (logged)     -2.36    95% H-UCL (KM -Log)       1.10

KM SD (logged)       1.52    95% Critical H Value (KM-Log)       3.48
KM Standard Error of Mean (logged)       0.41

DL/2 Statistics
DL/2 Normal DL/2 Log-Transformed

SD in Original Scale       1.05 SD in Log Scale       1.45
% t UCL (assumes normality of ROS data)       0.88    95% Percentile Bootstrap UCL       0.86

   95% BCA Bootstrap UCL       1.10    95% Bootstrap t UCL       2.34
   95% H-UCL (Log ROS)       0.99

Lognormal GOF Test on Detected Observations Only
Shapiro Wilk Test Statistic       0.85 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.84ected Data appear Lognormal at 5% Significance L
Lilliefors Test Statistic       0.21 Lilliefors GOF Test

5% Lilliefors Critical Value       0.28ected Data appear Lognormal at 5% Significance L
Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects
Mean in Original Scale       0.45 Mean in Log Scale     -2.252

      4.27 Adjusted Chi Square Value (10.52, β)       3.89

nu hat (MLE)      11.02 nu star (bias corrected)      10.52
MLE Mean (bias corrected)       0.43 MLE Sd (bias corrected)

mma Approximate UCL (use when n>=50)       1.06% Gamma Adjusted UCL (use when n<50)       1.16

Adjusted Level of Significance (β)      0.035
Approximate Chi Square Value (10.52, α)

Maximum       4.12 Median      0.026
SD       1.06 CV       2.47

      0.79

k hat (MLE)       0.30 k star (bias corrected MLE)       0.29
Theta hat (MLE)       1.40 Theta star (bias corrected MLE)       1.47

Approximate Chi Square Value (7.11, α)       2.23 Adjusted Chi Square Value (7.11, β)       1.97
 Approximate KM-UCL (use when n>=50)       1.45mma Adjusted KM-UCL (use when n<50)       1.63

ma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM e
Minimum      0.01 Mean       0.43

Gamma ROS Statistics using Imputed  Non-Detects
GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1
For such situations, GROS method tends to yield inflated values of UCLs and BTVs

Theta hat (MLE)       1.87 Theta star (bias corrected MLE)       2.17
nu hat (MLE)       8.16 nu star (bias corrected)       7.04

Gamma Kaplan-Meier (KM) Statistics
k hat (KM)       0.19 nu hat (KM)       7.11

MLE Mean (bias corrected)       0.76 MLE Sd (bias corrected)       1.29

k hat (MLE)       0.40 k star (bias corrected MLE)       0.35
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tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
mmendations are based upon the results of the simulation studies summarized in Singh, Singh, and 

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.
For additional insight the user may want to consult a statistician.

   95% BCA Bootstrap UCL    274.2
   90% Chebyshev(Mean, Sd) UCL    280.5    95% Chebyshev(Mean, Sd) UCL    358.7

 97.5% Chebyshev(Mean, Sd) UCL    467.3    99% Chebyshev(Mean, Sd) UCL    680.5

Suggested UCL to Use
95% Chebyshev (Mean, Sd) UCL    358.7

Nonparametric Distribution Free UCLs

   95% Chebyshev (MVUE) UCL    173.1  97.5% Chebyshev (MVUE) UCL    214.3
   99% Chebyshev (MVUE) UCL

   95% CLT UCL    202.4    95% Jackknife UCL    207.9
   95% Standard Bootstrap UCL    199.1    95% Bootstrap-t UCL    693.6

   95% Hall's Bootstrap UCL    540.8    95% Percentile Bootstrap UCL    218.6

Lognormal Statistics
Minimum of Logged Data       2.50 Mean of logged Data       3.84

   295.1

Assuming Lognormal Distribution
   95% H-UCL    164.4    90% Chebyshev (MVUE) UCL    143.5

Nonparametric Distribution Free UCL Statistics
Data appear to follow a Discernible Distribution at 5% Significance Level

Lilliefors Lognormal GOF Test

Lognormal GOF Test
Shapiro Wilk Test Statistic       0.87 Shapiro Wilk Lognormal GOF Test

5% Lilliefors Critical Value       0.20Data appear Lognormal at 5% Significance Level
Data appear Approximate Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.89 Data Not Lognormal at 5% Significance Level
Lilliefors Test Statistic       0.19

Maximum of Logged Data       6.97 SD of logged Data       1.05

MLE Mean (bias corrected)    107.8 MLE Sd (bias corrected)    135.1
Approximate Chi Square Value (0.05)      13.02

Assuming Gamma Distribution
oximate Gamma UCL (use when n>=50))    189.6% Adjusted Gamma UCL (use when n<50)    200.5

Adjusted Level of Significance      0.035 Adjusted Chi Square Value      12.31

k hat (MLE)       0.71 k star (bias corrected MLE)       0.63

5% K-S Critical Value       0.21ata Not Gamma Distributed at 5% Significance Lev
Data Not Gamma Distributed at 5% Significance Level

Theta hat (MLE)    149.8 Theta star (bias corrected MLE)    169.3
nu hat (MLE)      25.89 nu star (bias corrected)      22.91

Gamma GOF Test
A-D Test Statistic       2.08 Anderson-Darling Gamma GOF Test

   95% Student's-t UCL    207.9    95% Adjusted-CLT UCL (Chen-1995)    260.7

5% A-D Critical Value       0.78ata Not Gamma Distributed at 5% Significance Lev
K-S Test Statistic       0.31 Kolmogrov-Smirnoff Gamma GOF Test

Gamma Statistics

   95% Modified-t UCL (Johnson-1978)    217

   95% Normal UCL    95% UCLs (Adjusted for Skewness)
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From File   ProUCLinput_16-034(n)_0-10.xls
Full Precision   OFF

Confidence Coefficient   95%

UCL Statistics for Data Sets with Non-Detects

User Selected Options
e/Time of Computation   2/13/2015 11:13:51 PM

Number of Detects       5 Number of Non-Detects       3
Number of Distinct Detects       5 Number of Distinct Non-Detects       2

General Statistics
Total Number of Observations       8 Number of Distinct Observations       7

 f Bootstrap Operations   2000

Acetone

Median Detects     0.004 CV Detects       0.93
Skewness Detects       2.07 Kurtosis Detects       4.44

Variance Detects 4.6048E Percent Non-Detects      37.5%
Mean Detects     0.007 SD Detects     0.006

Minimum Detect     0.002 Minimum Non-Detect     0.005
Maximum Detect      0.019 Maximum Non-Detect     0.005

Normal GOF Test on Detects Only
Shapiro Wilk Test Statistic       0.71 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.76Detected Data Not Normal at 5% Significance Leve

Note: Sample size is small (e.g., <10), if data are collected using ISM approach, you should use
guidance provided in ITRC Tech Reg Guide on ISM (ITRC, 2012) to compute statistics of interest.

For example, you may want to use Chebyshev UCL to estimate EPC (ITRC, 2012).
Chebyshev UCL can be computed using the Nonparametric and All UCL Options of ProUCL 5.0

Mean of Logged Detects     -5.194 SD of Logged Detects       0.75

SD     0.005    95% KM (BCA) UCL     0.009
95% KM (t) UCL     0.009 95% KM (Percentile Bootstrap) UCL     0.009

Detected Data appear Approximate Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs
Mean     0.005 Standard Error of Mean     0.002

Lilliefors Test Statistic       0.38 Lilliefors GOF Test
5% Lilliefors Critical Value       0.39etected Data appear Normal at 5% Significance Le

Gamma GOF Tests on Detected Observations Only
A-D Test Statistic       0.57 Anderson-Darling GOF Test

5% A-D Critical Value       0.68d data appear Gamma Distributed at 5% Significan

97.5% KM Chebyshev UCL      0.018 99% KM Chebyshev UCL      0.026

   95% KM (z) UCL     0.009    95% KM Bootstrap t UCL      0.017
90% KM Chebyshev UCL      0.012 95% KM Chebyshev UCL      0.014

Theta hat (MLE)     0.003 Theta star (bias corrected MLE)     0.007
nu hat (MLE)      20.31 nu star (bias corrected)       9.45

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only
k hat (MLE)       2.03 k star (bias corrected MLE)       0.94

K-S Test Statistic       0.33 Kolmogrov-Smirnoff GOF
5% K-S Critical Value       0.36d data appear Gamma Distributed at 5% Significan

Approximate Chi Square Value (21.53, α)      11.99 Adjusted Chi Square Value (21.53, β)      10.23
 Approximate KM-UCL (use when n>=50)      0.010mma Adjusted KM-UCL (use when n<50)      0.012

Gamma Kaplan-Meier (KM) Statistics
k hat (KM)       1.34 nu hat (KM)      21.53

MLE Mean (bias corrected)     0.007 MLE Sd (bias corrected)     0.007

Maximum      0.019 Median     0.007
SD     0.005 CV       0.64

ma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM e
Minimum     0.002 Mean     0.008

Gamma ROS Statistics using Imputed  Non-Detects
GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1
For such situations, GROS method tends to yield inflated values of UCLs and BTVs

Adjusted Level of Significance (β)      0.019
Approximate Chi Square Value (30.87, α)      19.18 Adjusted Chi Square Value (30.87, β)      16.89

nu hat (MLE)      47.26 nu star (bias corrected)      30.87
MLE Mean (bias corrected)     0.008 MLE Sd (bias corrected)     0.005

k hat (MLE)       2.95 k star (bias corrected MLE)       1.92
Theta hat (MLE)     0.002 Theta star (bias corrected MLE)     0.004

Lilliefors Test Statistic       0.28 Lilliefors GOF Test
5% Lilliefors Critical Value       0.39ected Data appear Lognormal at 5% Significance L

Lognormal GOF Test on Detected Observations Only
Shapiro Wilk Test Statistic       0.88 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.76ected Data appear Lognormal at 5% Significance L

mma Approximate UCL (use when n>=50)      0.013% Gamma Adjusted UCL (use when n<50)      0.015

Detected Data appear Lognormal at 5% Significance Level
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   95% BCA Bootstrap UCL      0.011    95% Bootstrap t UCL      0.020
   95% H-UCL (Log ROS)      0.010

SD in Original Scale     0.005 SD in Log Scale       0.63
% t UCL (assumes normality of ROS data)     0.009    95% Percentile Bootstrap UCL     0.009

Lognormal ROS Statistics Using Imputed Non-Detects
Mean in Original Scale     0.005 Mean in Log Scale     -5.357

DL/2 Statistics
DL/2 Normal DL/2 Log-Transformed
Mean in Original Scale     0.005 Mean in Log Scale     -5.456

KM SD (logged)       0.59    95% Critical H Value (KM-Log)       2.53
KM Standard Error of Mean (logged)       0.25

CLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distribute
KM Mean (logged)     -5.353    95% H-UCL (KM -Log)      0.01

Suggested UCL to Use
95% KM (t) UCL     0.009 95% KM (Percentile Bootstrap) UCL     0.009

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics
Detected Data appear Approximate Normal Distributed at 5% Significance Level

SD in Original Scale     0.005 SD in Log Scale       0.67
   95% t UCL (Assumes normality)     0.009    95% H-Stat UCL      0.010

Number of Detects       9 Number of Non-Detects       1
Number of Distinct Detects       8 Number of Distinct Non-Detects       1

Antimony

General Statistics
Total Number of Observations      10 Number of Distinct Observations       9

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
Recommendations are based upon data size, data distribution, and skewness.

mmendations are based upon the results of the simulation studies summarized in Singh, Maichle, and 
ations results will not cover all Real World data sets; for additional insight the user may want to cons

Median Detects       0.73 CV Detects       0.23
Skewness Detects       0.14 Kurtosis Detects     -0.14

Variance Detects      0.032 Percent Non-Detects      10%
Mean Detects       0.78 SD Detects       0.18

Minimum Detect       0.48 Minimum Non-Detect       1.09
Maximum Detect       1.05 Maximum Non-Detect       1.09

Lilliefors Test Statistic       0.16 Lilliefors GOF Test
5% Lilliefors Critical Value       0.29etected Data appear Normal at 5% Significance Le

Normal GOF Test on Detects Only
Shapiro Wilk Test Statistic       0.94 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.82etected Data appear Normal at 5% Significance Le

Mean of Logged Detects     -0.273 SD of Logged Detects       0.24

   95% KM (z) UCL       0.87    95% KM Bootstrap t UCL       0.89
90% KM Chebyshev UCL       0.96 95% KM Chebyshev UCL       1.04

SD       0.17    95% KM (BCA) UCL       0.87
95% KM (t) UCL       0.89 95% KM (Percentile Bootstrap) UCL       0.87

Detected Data appear Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs
Mean       0.78 Standard Error of Mean      0.060

K-S Test Statistic       0.15 Kolmogrov-Smirnoff GOF
5% K-S Critical Value       0.27d data appear Gamma Distributed at 5% Significan

Gamma GOF Tests on Detected Observations Only
A-D Test Statistic       0.28 Anderson-Darling GOF Test

5% A-D Critical Value       0.72d data appear Gamma Distributed at 5% Significan

97.5% KM Chebyshev UCL       1.15 99% KM Chebyshev UCL       1.37

MLE Mean (bias corrected)       0.78 MLE Sd (bias corrected)       0.21

Theta hat (MLE)      0.038 Theta star (bias corrected MLE)      0.057
nu hat (MLE)    365.1 nu star (bias corrected)    244.7

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only
k hat (MLE)      20.28 k star (bias corrected MLE)      13.6

Gamma ROS Statistics using Imputed  Non-Detects
GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1
For such situations, GROS method tends to yield inflated values of UCLs and BTVs

pproximate Chi Square Value (419.80, α)    373.3 Adjusted Chi Square Value (419.80, β)    365.7
 Approximate KM-UCL (use when n>=50)       0.87mma Adjusted KM-UCL (use when n<50)       0.89

Gamma Kaplan-Meier (KM) Statistics
k hat (KM)      20.99 nu hat (KM)    419.8

ma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM e
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k hat (MLE)      22.51 k star (bias corrected MLE)      15.82
Theta hat (MLE)      0.034 Theta star (bias corrected MLE)      0.049

Maximum       1.05 Median       0.75
SD       0.17 CV       0.21

Minimum       0.48 Mean       0.77

mma Approximate UCL (use when n>=50)       0.89% Gamma Adjusted UCL (use when n<50)       0.91

Adjusted Level of Significance (β)      0.026
pproximate Chi Square Value (316.49, α)    276.3 Adjusted Chi Square Value (316.49, β)    269.7

nu hat (MLE)    450.2 nu star (bias corrected)    316.5
MLE Mean (bias corrected)       0.77 MLE Sd (bias corrected)       0.19

Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects
Mean in Original Scale       0.77 Mean in Log Scale     -0.273

Lilliefors Test Statistic       0.17 Lilliefors GOF Test
5% Lilliefors Critical Value       0.29ected Data appear Lognormal at 5% Significance L

Lognormal GOF Test on Detected Observations Only
Shapiro Wilk Test Statistic       0.94 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.82ected Data appear Lognormal at 5% Significance L

CLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distribute
KM Mean (logged)     -0.273    95% H-UCL (KM -Log)       0.90

   95% BCA Bootstrap UCL       0.86    95% Bootstrap t UCL       0.89
   95% H-UCL (Log ROS)       0.90

SD in Original Scale       0.17 SD in Log Scale       0.22
% t UCL (assumes normality of ROS data)       0.87    95% Percentile Bootstrap UCL       0.86

SD in Original Scale       0.18 SD in Log Scale       0.25
   95% t UCL (Assumes normality)       0.86    95% H-Stat UCL       0.89

DL/2 Statistics
DL/2 Normal DL/2 Log-Transformed
Mean in Original Scale       0.75 Mean in Log Scale     -0.307

KM SD (logged)       0.22    95% Critical H Value (KM-Log)       1.90
KM Standard Error of Mean (logged)      0.08

Fluoride

General Statistics

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
Recommendations are based upon data size, data distribution, and skewness.

mmendations are based upon the results of the simulation studies summarized in Singh, Maichle, and 
ations results will not cover all Real World data sets; for additional insight the user may want to cons

Suggested UCL to Use
95% KM (t) UCL       0.89 95% KM (Percentile Bootstrap) UCL       0.87

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics
Detected Data appear Normal Distributed at 5% Significance Level

SD       2.73 Std. Error of Mean       0.96
Coefficient of Variation       0.80 Skewness       0.61

Minimum       1.13 Mean       3.40
Maximum       6.82 Median       1.74

Total Number of Observations       8 Number of Distinct Observations       8
Number of Missing Observations       0

5% Lilliefors Critical Value       0.31 Data Not Normal at 5% Significance Level
Data Not Normal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.81 Data Not Normal at 5% Significance Level
Lilliefors Test Statistic       0.33 Lilliefors GOF Test

Normal GOF Test
Shapiro Wilk Test Statistic       0.71 Shapiro Wilk GOF Test

Note: Sample size is small (e.g., <10), if data are collected using ISM approach, you should use
guidance provided in ITRC Tech Reg Guide on ISM (ITRC, 2012) to compute statistics of interest.

For example, you may want to use Chebyshev UCL to estimate EPC (ITRC, 2012).
Chebyshev UCL can be computed using the Nonparametric and All UCL Options of ProUCL 5.0

Gamma GOF Test
A-D Test Statistic       0.99 Anderson-Darling Gamma GOF Test

5% A-D Critical Value       0.72ata Not Gamma Distributed at 5% Significance Lev

   95% Modified-t UCL (Johnson-1978)       5.27

Assuming Normal Distribution
   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL       5.23    95% Adjusted-CLT UCL (Chen-1995)       5.22

Detected data follow Appr. Gamma Distribution at 5% Significance Level

K-S Test Statistic       0.29 Kolmogrov-Smirnoff Gamma GOF Test
5% K-S Critical Value       0.29d data appear Gamma Distributed at 5% Significan
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Theta hat (MLE)       1.87 Theta star (bias corrected MLE)       2.80
nu hat (MLE)      28.99 nu star (bias corrected)      19.45

Gamma Statistics
k hat (MLE)       1.81 k star (bias corrected MLE)       1.21

Lognormal GOF Test
Shapiro Wilk Test Statistic       0.77 Shapiro Wilk Lognormal GOF Test

Assuming Gamma Distribution
roximate Gamma UCL (use when n>=50)       6.33% Adjusted Gamma UCL (use when n<50)       7.50

Adjusted Level of Significance      0.019 Adjusted Chi Square Value       8.82

MLE Mean (bias corrected)       3.40 MLE Sd (bias corrected)       3.08
Approximate Chi Square Value (0.05)      10.45

Maximum of Logged Data       1.92 SD of logged Data       0.82

Lognormal Statistics
Minimum of Logged Data       0.12 Mean of logged Data       0.92

5% Lilliefors Critical Value       0.31Data appear Lognormal at 5% Significance Level
Data appear Approximate Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.81 Data Not Lognormal at 5% Significance Level
Lilliefors Test Statistic       0.25 Lilliefors Lognormal GOF Test

Nonparametric Distribution Free UCL Statistics
Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

   95% Chebyshev (MVUE) UCL       7.73  97.5% Chebyshev (MVUE) UCL       9.62
   99% Chebyshev (MVUE) UCL      13.34

Assuming Lognormal Distribution
   95% H-UCL       9.07    90% Chebyshev (MVUE) UCL       6.37

   90% Chebyshev(Mean, Sd) UCL       6.30    95% Chebyshev(Mean, Sd) UCL       7.62
 97.5% Chebyshev(Mean, Sd) UCL       9.44    99% Chebyshev(Mean, Sd) UCL      13.03

   95% Hall's Bootstrap UCL       4.31    95% Percentile Bootstrap UCL       4.81
   95% BCA Bootstrap UCL       5.30

   95% CLT UCL       4.99    95% Jackknife UCL       5.23
   95% Standard Bootstrap UCL       4.89    95% Bootstrap-t UCL       5.38

General Statistics
Total Number of Observations      10 Number of Distinct Observations      10

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.
For additional insight the user may want to consult a statistician.

Lead

Recommended UCL exceeds the maximum observation

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
mmendations are based upon the results of the simulation studies summarized in Singh, Singh, and 

Suggested UCL to Use
95% Adjusted Gamma UCL       7.50

Coefficient of Variation       0.91 Skewness       1.89

Maximum    107 Median      19.4
SD      30.62 Std. Error of Mean       9.68

Number of Missing Observations       0
Minimum      10.4 Mean      33.36

Data Not Normal at 5% Significance Level

Assuming Normal Distribution
   95% Normal UCL    95% UCLs (Adjusted for Skewness)

Lilliefors Test Statistic       0.33 Lilliefors GOF Test
5% Lilliefors Critical Value       0.28 Data Not Normal at 5% Significance Level

Normal GOF Test
Shapiro Wilk Test Statistic       0.73 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.84 Data Not Normal at 5% Significance Level

5% A-D Critical Value       0.73ata Not Gamma Distributed at 5% Significance Lev
K-S Test Statistic       0.29 Kolmogrov-Smirnoff Gamma GOF Test

Gamma GOF Test
A-D Test Statistic       0.75 Anderson-Darling Gamma GOF Test

   95% Student's-t UCL      51.11    95% Adjusted-CLT UCL (Chen-1995)      55.49
   95% Modified-t UCL (Johnson-1978)      52.08

Theta hat (MLE)      17.46 Theta star (bias corrected MLE)      23.76
nu hat (MLE)      38.22 nu star (bias corrected)      28.08

Gamma Statistics
k hat (MLE)       1.91 k star (bias corrected MLE)       1.40

5% K-S Critical Value       0.27ata Not Gamma Distributed at 5% Significance Lev
Data Not Gamma Distributed at 5% Significance Level

MLE Mean (bias corrected)      33.36 MLE Sd (bias corrected)      28.15
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Assuming Gamma Distribution
oximate Gamma UCL (use when n>=50))      55.13% Adjusted Gamma UCL (use when n<50)      60.4

Adjusted Level of Significance      0.026 Adjusted Chi Square Value      15.51
Approximate Chi Square Value (0.05)      16.99

Lognormal Statistics
Minimum of Logged Data       2.34 Mean of logged Data       3.22

5% Lilliefors Critical Value       0.28Data appear Lognormal at 5% Significance Level
Data appear Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.84Data appear Lognormal at 5% Significance Level
Lilliefors Test Statistic       0.24 Lilliefors Lognormal GOF Test

Lognormal GOF Test
Shapiro Wilk Test Statistic       0.89 Shapiro Wilk Lognormal GOF Test

   95% Chebyshev (MVUE) UCL      65.78  97.5% Chebyshev (MVUE) UCL      80.4
   99% Chebyshev (MVUE) UCL    109.1

Assuming Lognormal Distribution
   95% H-UCL      62.9    90% Chebyshev (MVUE) UCL      55.24

Maximum of Logged Data       4.67 SD of logged Data       0.74

   95% Hall's Bootstrap UCL    103    95% Percentile Bootstrap UCL      48.86
   95% BCA Bootstrap UCL      55.55

   95% CLT UCL      49.29    95% Jackknife UCL      51.11
   95% Standard Bootstrap UCL      48.2    95% Bootstrap-t UCL      77.92

Nonparametric Distribution Free UCL Statistics
Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
mmendations are based upon the results of the simulation studies summarized in Singh, Singh, and 

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.
For additional insight the user may want to consult a statistician.

Suggested UCL to Use
95% H-UCL      62.9

   90% Chebyshev(Mean, Sd) UCL      62.41    95% Chebyshev(Mean, Sd) UCL      75.57
 97.5% Chebyshev(Mean, Sd) UCL      93.83    99% Chebyshev(Mean, Sd) UCL    129.7

Total Number of Observations      10 Number of Distinct Observations      10
Number of Missing Observations       0

Mercury

General Statistics

ProUCL computes and outputs H-statistic based UCLs for historical reasons only.
 often results in unstable (both high and low) values of UCL95 as shown in examples in the Technica

It is therefore recommended to avoid the use of H-statistic based 95% UCLs.
ametric methods are preferred to compute UCL95 for skewed data sets which do not follow a gamma 

Normal GOF Test
Shapiro Wilk Test Statistic       0.53 Shapiro Wilk GOF Test

SD      51.55 Std. Error of Mean      16.3
Coefficient of Variation       2.16 Skewness       2.83

Minimum      0.042 Mean      23.87
Maximum    166 Median       1.91

Assuming Normal Distribution
   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL      53.75    95% Adjusted-CLT UCL (Chen-1995)      66.27

5% Lilliefors Critical Value       0.28 Data Not Normal at 5% Significance Level
Data Not Normal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.84 Data Not Normal at 5% Significance Level
Lilliefors Test Statistic       0.34 Lilliefors GOF Test

K-S Test Statistic       0.22 Kolmogrov-Smirnoff Gamma GOF Test
5% K-S Critical Value       0.28d data appear Gamma Distributed at 5% Significan

Gamma GOF Test
A-D Test Statistic       0.51 Anderson-Darling Gamma GOF Test

5% A-D Critical Value       0.82d data appear Gamma Distributed at 5% Significan

   95% Modified-t UCL (Johnson-1978)      56.19

MLE Mean (bias corrected)      23.87 MLE Sd (bias corrected)      46.3
Approximate Chi Square Value (0.05)       1.30

Theta hat (MLE)      83.91 Theta star (bias corrected MLE)      89.8
nu hat (MLE)       5.69 nu star (bias corrected)       5.31

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics
k hat (MLE)       0.28 k star (bias corrected MLE)       0.26

Adjusted Level of Significance      0.026 Adjusted Chi Square Value       0.99
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5% Shapiro Wilk Critical Value       0.84Data appear Lognormal at 5% Significance Level
Lilliefors Test Statistic       0.13 Lilliefors Lognormal GOF Test

Lognormal GOF Test
Shapiro Wilk Test Statistic       0.96 Shapiro Wilk Lognormal GOF Test

Assuming Gamma Distribution
roximate Gamma UCL (use when n>=50)      97.54% Adjusted Gamma UCL (use when n<50)    128.1

Assuming Lognormal Distribution
   95% H-UCL  50047    90% Chebyshev (MVUE) UCL    103

Maximum of Logged Data       5.11 SD of logged Data       2.70

Lognormal Statistics
Minimum of Logged Data     -3.165 Mean of logged Data       0.72

5% Lilliefors Critical Value       0.28Data appear Lognormal at 5% Significance Level
Data appear Lognormal at 5% Significance Level

   95% CLT UCL      50.69    95% Jackknife UCL      53.75
   95% Standard Bootstrap UCL      49.65    95% Bootstrap-t UCL    141.4

Nonparametric Distribution Free UCL Statistics
Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

   95% Chebyshev (MVUE) UCL    136.1  97.5% Chebyshev (MVUE) UCL    181.9
   99% Chebyshev (MVUE) UCL    271.9

Suggested UCL to Use
95% Adjusted Gamma UCL    128.1

   90% Chebyshev(Mean, Sd) UCL      72.78    95% Chebyshev(Mean, Sd) UCL      94.93
 97.5% Chebyshev(Mean, Sd) UCL    125.7    99% Chebyshev(Mean, Sd) UCL    186.1

   95% Hall's Bootstrap UCL    147.4    95% Percentile Bootstrap UCL      53.58
   95% BCA Bootstrap UCL      72.93

Number of Detects       6 Number of Non-Detects       2
Number of Distinct Detects       6 Number of Distinct Non-Detects       2

Sulfate

General Statistics
Total Number of Observations       8 Number of Distinct Observations       8

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
mmendations are based upon the results of the simulation studies summarized in Singh, Singh, and 

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.
For additional insight the user may want to consult a statistician.

Median Detects      48.95 CV Detects       1.44
Skewness Detects       1.13 Kurtosis Detects     -0.78

Variance Detects 195547 Percent Non-Detects      25%
Mean Detects    306.8 SD Detects    442.2

Minimum Detect       6.35 Minimum Non-Detect       4.52
Maximum Detect   1010 Maximum Non-Detect       4.93

Normal GOF Test on Detects Only
Shapiro Wilk Test Statistic       0.73 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.78Detected Data Not Normal at 5% Significance Leve

Note: Sample size is small (e.g., <10), if data are collected using ISM approach, you should use
guidance provided in ITRC Tech Reg Guide on ISM (ITRC, 2012) to compute statistics of interest.

For example, you may want to use Chebyshev UCL to estimate EPC (ITRC, 2012).
Chebyshev UCL can be computed using the Nonparametric and All UCL Options of ProUCL 5.0

Mean of Logged Detects       4.11 SD of Logged Detects       2.21

SD    373.3    95% KM (BCA) UCL    446
95% KM (t) UCL    505.2 95% KM (Percentile Bootstrap) UCL    463.2

Detected Data appear Approximate Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs
Mean    231.3 Standard Error of Mean    144.6

Lilliefors Test Statistic       0.36 Lilliefors GOF Test
5% Lilliefors Critical Value       0.36etected Data appear Normal at 5% Significance Le

Gamma GOF Tests on Detected Observations Only
A-D Test Statistic       0.53 Anderson-Darling GOF Test

5% A-D Critical Value       0.75d data appear Gamma Distributed at 5% Significan

97.5% KM Chebyshev UCL   1134 99% KM Chebyshev UCL   1670

   95% KM (z) UCL    469.1    95% KM Bootstrap t UCL   2668
90% KM Chebyshev UCL    665 95% KM Chebyshev UCL    861.5

Theta hat (MLE)    751.8 Theta star (bias corrected MLE)    973.5

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only
k hat (MLE)       0.40 k star (bias corrected MLE)       0.31

K-S Test Statistic       0.26 Kolmogrov-Smirnoff GOF
5% K-S Critical Value       0.35d data appear Gamma Distributed at 5% Significan
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nu hat (MLE)       4.89 nu star (bias corrected)       3.78

Approximate Chi Square Value (6.14, α)       1.71 Adjusted Chi Square Value (6.14, β)       1.18
 Approximate KM-UCL (use when n>=50)    829.4mma Adjusted KM-UCL (use when n<50)   1195

Gamma Kaplan-Meier (KM) Statistics
k hat (KM)       0.38 nu hat (KM)       6.14

MLE Mean (bias corrected)    306.8 MLE Sd (bias corrected)    546.5

Maximum   1010 Median      12.61
SD    399.8 CV       1.73

ma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM e
Minimum      0.01 Mean    230.1

Gamma ROS Statistics using Imputed  Non-Detects
GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1
For such situations, GROS method tends to yield inflated values of UCLs and BTVs

Adjusted Level of Significance (β)      0.019
Approximate Chi Square Value (3.42, α)       0.50 Adjusted Chi Square Value (3.42, β)       0.29

nu hat (MLE)       3.34 nu star (bias corrected)       3.42
MLE Mean (bias corrected)    230.1 MLE Sd (bias corrected)    497.7

k hat (MLE)       0.20 k star (bias corrected MLE)       0.21
Theta hat (MLE)   1102 Theta star (bias corrected MLE)   1076

Lilliefors Test Statistic       0.22 Lilliefors GOF Test
5% Lilliefors Critical Value       0.36ected Data appear Lognormal at 5% Significance L

Lognormal GOF Test on Detected Observations Only
Shapiro Wilk Test Statistic       0.87 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.78ected Data appear Lognormal at 5% Significance L

mma Approximate UCL (use when n>=50)   1551% Gamma Adjusted UCL (use when n<50)   2642

   95% BCA Bootstrap UCL    518.1    95% Bootstrap t UCL   3333
   95% H-UCL (Log ROS) 2.170E+

SD in Original Scale    399.8 SD in Log Scale       3.17
% t UCL (assumes normality of ROS data)    498    95% Percentile Bootstrap UCL    471.2

Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects
Mean in Original Scale    230.2 Mean in Log Scale       2.73

DL/2 Statistics
DL/2 Normal DL/2 Log-Transformed
Mean in Original Scale    230.7 Mean in Log Scale       3.30

KM SD (logged)       2.08    95% Critical H Value (KM-Log)       6.38
KM Standard Error of Mean (logged)       0.80

CLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distribute
KM Mean (logged)       3.46    95% H-UCL (KM -Log)  43483

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
Recommendations are based upon data size, data distribution, and skewness.

mmendations are based upon the results of the simulation studies summarized in Singh, Maichle, and 
ations results will not cover all Real World data sets; for additional insight the user may want to cons

Suggested UCL to Use
95% KM (t) UCL    505.2 95% KM (Percentile Bootstrap) UCL    463.2

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics
Detected Data appear Approximate Normal Distributed at 5% Significance Level

SD in Original Scale    399.4 SD in Log Scale       2.40
   95% t UCL (Assumes normality)    498.3    95% H-Stat UCL 378390

Minimum      23.3 Mean      52.93
Maximum    129 Median      34.75

Total Number of Observations      10 Number of Distinct Observations      10
Number of Missing Observations       0

Zinc

General Statistics

5% Lilliefors Critical Value       0.28 Data Not Normal at 5% Significance Level
Data Not Normal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.84 Data Not Normal at 5% Significance Level
Lilliefors Test Statistic       0.33 Lilliefors GOF Test

Normal GOF Test
Shapiro Wilk Test Statistic       0.74 Shapiro Wilk GOF Test

SD      35.62 Std. Error of Mean      11.26
Coefficient of Variation       0.67 Skewness       1.56

   95% Modified-t UCL (Johnson-1978)      74.51

Assuming Normal Distribution
   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL      73.58    95% Adjusted-CLT UCL (Chen-1995)      77.43
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Gamma GOF Test
A-D Test Statistic       1.00 Anderson-Darling Gamma GOF Test

5% A-D Critical Value       0.73ata Not Gamma Distributed at 5% Significance Lev

Theta hat (MLE)      16.09 Theta star (bias corrected MLE)      22.33
nu hat (MLE)      65.81 nu star (bias corrected)      47.4

Data Not Gamma Distributed at 5% Significance Level

Gamma Statistics
k hat (MLE)       3.29 k star (bias corrected MLE)       2.37

K-S Test Statistic       0.30 Kolmogrov-Smirnoff Gamma GOF Test
5% K-S Critical Value       0.26ata Not Gamma Distributed at 5% Significance Lev

Lognormal GOF Test
Shapiro Wilk Test Statistic       0.84 Shapiro Wilk Lognormal GOF Test

Assuming Gamma Distribution
oximate Gamma UCL (use when n>=50))      76.96% Adjusted Gamma UCL (use when n<50)      82.32

Adjusted Level of Significance      0.026 Adjusted Chi Square Value      30.48

MLE Mean (bias corrected)      52.93 MLE Sd (bias corrected)      34.38
Approximate Chi Square Value (0.05)      32.6

Maximum of Logged Data       4.86 SD of logged Data       0.55

Lognormal Statistics
Minimum of Logged Data       3.14 Mean of logged Data       3.80

5% Lilliefors Critical Value       0.28Data appear Lognormal at 5% Significance Level
Data appear Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.84Data appear Lognormal at 5% Significance Level
Lilliefors Test Statistic       0.27 Lilliefors Lognormal GOF Test

Nonparametric Distribution Free UCL Statistics
Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

   95% Chebyshev (MVUE) UCL      92.67  97.5% Chebyshev (MVUE) UCL    110.3
   99% Chebyshev (MVUE) UCL    145

Assuming Lognormal Distribution
   95% H-UCL      81.07    90% Chebyshev (MVUE) UCL      79.94

   90% Chebyshev(Mean, Sd) UCL      86.72    95% Chebyshev(Mean, Sd) UCL    102
 97.5% Chebyshev(Mean, Sd) UCL    123.3    99% Chebyshev(Mean, Sd) UCL    165

   95% Hall's Bootstrap UCL    102.4    95% Percentile Bootstrap UCL      71.83
   95% BCA Bootstrap UCL      76.95

   95% CLT UCL      71.46    95% Jackknife UCL      73.58
   95% Standard Bootstrap UCL      70.8    95% Bootstrap-t UCL    107.7

ProUCL computes and outputs H-statistic based UCLs for historical reasons only.
 often results in unstable (both high and low) values of UCL95 as shown in examples in the Technica

It is therefore recommended to avoid the use of H-statistic based 95% UCLs.
ametric methods are preferred to compute UCL95 for skewed data sets which do not follow a gamma 

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
mmendations are based upon the results of the simulation studies summarized in Singh, Singh, and 

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.
For additional insight the user may want to consult a statistician.

Suggested UCL to Use
95% H-UCL      81.07
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From File   ProUCLinput_C-16-068_0-10.xls
Full Precision   OFF

Confidence Coefficient   95%

UCL Statistics for Data Sets with Non-Detects

User Selected Options
e/Time of Computation   2/13/2015 11:02:19 PM

Number of Missing Observations       0
Minimum   4020 Mean   8001

General Statistics
Total Number of Observations       8 Number of Distinct Observations       8

 f Bootstrap Operations   2000

Aluminum

Note: Sample size is small (e.g., <10), if data are collected using ISM approach, you should use
guidance provided in ITRC Tech Reg Guide on ISM (ITRC, 2012) to compute statistics of interest.

For example, you may want to use Chebyshev UCL to estimate EPC (ITRC, 2012).
Chebyshev UCL can be computed using the Nonparametric and All UCL Options of ProUCL 5.0

Coefficient of Variation       0.42 Skewness       0.9

Maximum  14400 Median   7875
SD   3386 Std. Error of Mean   1197

Data appear Normal at 5% Significance Level

Assuming Normal Distribution
   95% Normal UCL    95% UCLs (Adjusted for Skewness)

Lilliefors Test Statistic       0.21 Lilliefors GOF Test
5% Lilliefors Critical Value       0.31 Data appear Normal at 5% Significance Level

Normal GOF Test
Shapiro Wilk Test Statistic       0.93 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.81 Data appear Normal at 5% Significance Level

5% A-D Critical Value       0.71d data appear Gamma Distributed at 5% Significan
K-S Test Statistic       0.16 Kolmogrov-Smirnoff Gamma GOF Test

Gamma GOF Test
A-D Test Statistic       0.21 Anderson-Darling Gamma GOF Test

   95% Student's-t UCL  10269    95% Adjusted-CLT UCL (Chen-1995)  10377
   95% Modified-t UCL (Johnson-1978)  10332

Theta hat (MLE)   1188 Theta star (bias corrected MLE)   1864
nu hat (MLE)    107.8 nu star (bias corrected)      68.68

Gamma Statistics
k hat (MLE)       6.73 k star (bias corrected MLE)       4.29

5% K-S Critical Value       0.29d data appear Gamma Distributed at 5% Significan
Detected data appear Gamma Distributed at 5% Significance Level

Assuming Gamma Distribution
oximate Gamma UCL (use when n>=50))  10859% Adjusted Gamma UCL (use when n<50)  11767

Adjusted Level of Significance      0.019 Adjusted Chi Square Value      46.7

MLE Mean (bias corrected)   8001 MLE Sd (bias corrected)   3862
Approximate Chi Square Value (0.05)      50.61

Lognormal Statistics
Minimum of Logged Data       8.29 Mean of logged Data       8.91

5% Lilliefors Critical Value       0.31Data appear Lognormal at 5% Significance Level
Data appear Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.81Data appear Lognormal at 5% Significance Level
Lilliefors Test Statistic       0.14 Lilliefors Lognormal GOF Test

Lognormal GOF Test
Shapiro Wilk Test Statistic       0.97 Shapiro Wilk Lognormal GOF Test

   95% Chebyshev (MVUE) UCL  13171  97.5% Chebyshev (MVUE) UCL  15411
   99% Chebyshev (MVUE) UCL  19810

Assuming Lognormal Distribution
   95% H-UCL  11477    90% Chebyshev (MVUE) UCL  11558

Maximum of Logged Data       9.57 SD of logged Data       0.41

   95% Hall's Bootstrap UCL  12539    95% Percentile Bootstrap UCL   9998
   95% BCA Bootstrap UCL  10071

   95% CLT UCL   9970    95% Jackknife UCL  10269
   95% Standard Bootstrap UCL   9839    95% Bootstrap-t UCL  10939

Nonparametric Distribution Free UCL Statistics
Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

Suggested UCL to Use

   90% Chebyshev(Mean, Sd) UCL  11592    95% Chebyshev(Mean, Sd) UCL  13219
 97.5% Chebyshev(Mean, Sd) UCL  15476    99% Chebyshev(Mean, Sd) UCL  19911
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Barium

General Statistics

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
mmendations are based upon the results of the simulation studies summarized in Singh, Singh, and 

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.
For additional insight the user may want to consult a statistician.

95% Student's-t UCL  10269

SD      44.39 Std. Error of Mean      15.69
Coefficient of Variation       0.44 Skewness     -0.133

Minimum      46.8 Mean    100.8
Maximum    151 Median    104.2

Total Number of Observations       8 Number of Distinct Observations       8
Number of Missing Observations       0

5% Lilliefors Critical Value       0.31 Data appear Normal at 5% Significance Level
Data appear Normal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.81 Data appear Normal at 5% Significance Level
Lilliefors Test Statistic       0.27 Lilliefors GOF Test

Normal GOF Test
Shapiro Wilk Test Statistic       0.83 Shapiro Wilk GOF Test

Note: Sample size is small (e.g., <10), if data are collected using ISM approach, you should use
guidance provided in ITRC Tech Reg Guide on ISM (ITRC, 2012) to compute statistics of interest.

For example, you may want to use Chebyshev UCL to estimate EPC (ITRC, 2012).
Chebyshev UCL can be computed using the Nonparametric and All UCL Options of ProUCL 5.0

Gamma GOF Test
A-D Test Statistic       0.67 Anderson-Darling Gamma GOF Test

5% A-D Critical Value       0.71d data appear Gamma Distributed at 5% Significan

   95% Modified-t UCL (Johnson-1978)    130.4

Assuming Normal Distribution
   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL    130.5    95% Adjusted-CLT UCL (Chen-1995)    125.8

Theta hat (MLE)      19.37 Theta star (bias corrected MLE)      30.22
nu hat (MLE)      83.25 nu star (bias corrected)      53.36

Detected data follow Appr. Gamma Distribution at 5% Significance Level

Gamma Statistics
k hat (MLE)       5.20 k star (bias corrected MLE)       3.33

K-S Test Statistic       0.29 Kolmogrov-Smirnoff Gamma GOF Test
5% K-S Critical Value       0.29ata Not Gamma Distributed at 5% Significance Lev

Lognormal GOF Test
Shapiro Wilk Test Statistic       0.83 Shapiro Wilk Lognormal GOF Test

Assuming Gamma Distribution
oximate Gamma UCL (use when n>=50))    143.1% Adjusted Gamma UCL (use when n<50)    157

Adjusted Level of Significance      0.019 Adjusted Chi Square Value      34.26

MLE Mean (bias corrected)    100.8 MLE Sd (bias corrected)      55.19
Approximate Chi Square Value (0.05)      37.58

Maximum of Logged Data       5.01 SD of logged Data       0.49

Lognormal Statistics
Minimum of Logged Data       3.84 Mean of logged Data       4.51

5% Lilliefors Critical Value       0.31Data appear Lognormal at 5% Significance Level
Data appear Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.81Data appear Lognormal at 5% Significance Level
Lilliefors Test Statistic       0.28 Lilliefors Lognormal GOF Test

Nonparametric Distribution Free UCL Statistics
Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

   95% Chebyshev (MVUE) UCL    179.4  97.5% Chebyshev (MVUE) UCL    213.1
   99% Chebyshev (MVUE) UCL    279.4

Assuming Lognormal Distribution
   95% H-UCL    159.7    90% Chebyshev (MVUE) UCL    155.1

   90% Chebyshev(Mean, Sd) UCL    147.9    95% Chebyshev(Mean, Sd) UCL    169.2
 97.5% Chebyshev(Mean, Sd) UCL    198.8    99% Chebyshev(Mean, Sd) UCL    257

   95% Hall's Bootstrap UCL    119.8    95% Percentile Bootstrap UCL    125.6
   95% BCA Bootstrap UCL    123.7

   95% CLT UCL    126.6    95% Jackknife UCL    130.5
   95% Standard Bootstrap UCL    124.1    95% Bootstrap-t UCL    127.6

Suggested UCL to Use
95% Student's-t UCL    130.5
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General Statistics
Total Number of Observations       8 Number of Distinct Observations       8

 highly negatively-skewed data, confidence limits (e.g., Chen, Johnson, Lognormal, and Gamma) ma
reliable.  Chen's and Johnson's methods provide adjustments for positvely skewed data sets.

Benzo(a)pyrene

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
mmendations are based upon the results of the simulation studies summarized in Singh, Singh, and 

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.
For additional insight the user may want to consult a statistician.

Variance Detects      0.011 Percent Non-Detects      37.5%
Mean Detects      0.079 SD Detects       0.10

Minimum Detect      0.013 Minimum Non-Detect      0.035
Maximum Detect       0.27 Maximum Non-Detect      0.038

Number of Detects       5 Number of Non-Detects       3
Number of Distinct Detects       5 Number of Distinct Non-Detects       3

Note: Sample size is small (e.g., <10), if data are collected using ISM approach, you should use
guidance provided in ITRC Tech Reg Guide on ISM (ITRC, 2012) to compute statistics of interest.

For example, you may want to use Chebyshev UCL to estimate EPC (ITRC, 2012).
Chebyshev UCL can be computed using the Nonparametric and All UCL Options of ProUCL 5.0

Mean of Logged Detects     -3.136 SD of Logged Detects       1.14

Median Detects      0.029 CV Detects       1.36
Skewness Detects       2.10 Kurtosis Detects       4.49

Detected Data appear Approximate Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs
Mean      0.058 Standard Error of Mean      0.032

Lilliefors Test Statistic       0.37 Lilliefors GOF Test
5% Lilliefors Critical Value       0.39etected Data appear Normal at 5% Significance Le

Normal GOF Test on Detects Only
Shapiro Wilk Test Statistic       0.68 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.76Detected Data Not Normal at 5% Significance Leve

97.5% KM Chebyshev UCL       0.25 99% KM Chebyshev UCL       0.37

   95% KM (z) UCL       0.11    95% KM Bootstrap t UCL       0.39
90% KM Chebyshev UCL       0.15 95% KM Chebyshev UCL       0.19

SD      0.081    95% KM (BCA) UCL       0.11
95% KM (t) UCL       0.11 95% KM (Percentile Bootstrap) UCL       0.11

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only
k hat (MLE)       0.96 k star (bias corrected MLE)       0.51

K-S Test Statistic       0.28 Kolmogrov-Smirnoff GOF
5% K-S Critical Value       0.36d data appear Gamma Distributed at 5% Significan

Gamma GOF Tests on Detected Observations Only
A-D Test Statistic       0.51 Anderson-Darling GOF Test

5% A-D Critical Value       0.69d data appear Gamma Distributed at 5% Significan

Gamma Kaplan-Meier (KM) Statistics
k hat (KM)       0.50 nu hat (KM)       8.14

MLE Mean (bias corrected)      0.079 MLE Sd (bias corrected)       0.11

Theta hat (MLE)      0.082 Theta star (bias corrected MLE)       0.15
nu hat (MLE)       9.64 nu star (bias corrected)       5.19

ma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM e
Minimum      0.011 Mean      0.054

Gamma ROS Statistics using Imputed  Non-Detects
GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1
For such situations, GROS method tends to yield inflated values of UCLs and BTVs

Approximate Chi Square Value (8.15, α)       2.82 Adjusted Chi Square Value (8.15, β)       2.09
 Approximate KM-UCL (use when n>=50)       0.16mma Adjusted KM-UCL (use when n<50)       0.22

nu hat (MLE)      13.43 nu star (bias corrected)       9.72
MLE Mean (bias corrected)      0.054 MLE Sd (bias corrected)      0.069

k hat (MLE)       0.83 k star (bias corrected MLE)       0.60
Theta hat (MLE)      0.064 Theta star (bias corrected MLE)      0.088

Maximum       0.27 Median      0.018
SD      0.088 CV       1.64

Lognormal GOF Test on Detected Observations Only
Shapiro Wilk Test Statistic       0.91 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.76ected Data appear Lognormal at 5% Significance L

mma Approximate UCL (use when n>=50)       0.13% Gamma Adjusted UCL (use when n<50)       0.18

Adjusted Level of Significance (β)      0.019
Approximate Chi Square Value (9.73, α)       3.77 Adjusted Chi Square Value (9.73, β)       2.89

Detected Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic       0.23 Lilliefors GOF Test
5% Lilliefors Critical Value       0.39ected Data appear Lognormal at 5% Significance L
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SD in Original Scale      0.086 SD in Log Scale       0.93
% t UCL (assumes normality of ROS data)       0.11    95% Percentile Bootstrap UCL       0.11

Lognormal ROS Statistics Using Imputed Non-Detects
Mean in Original Scale      0.057 Mean in Log Scale     -3.388

KM SD (logged)       0.90    95% Critical H Value (KM-Log)       3.19
KM Standard Error of Mean (logged)       0.37

CLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distribute
KM Mean (logged)     -3.403    95% H-UCL (KM -Log)       0.14

   95% BCA Bootstrap UCL       0.14    95% Bootstrap t UCL       0.76
   95% H-UCL (Log ROS)       0.16

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics
Detected Data appear Approximate Normal Distributed at 5% Significance Level

SD in Original Scale      0.087 SD in Log Scale       0.97
   95% t UCL (Assumes normality)       0.11    95% H-Stat UCL       0.17

DL/2 Statistics
DL/2 Normal DL/2 Log-Transformed
Mean in Original Scale      0.056 Mean in Log Scale     -3.458

Benzo(b)fluoranthene

General Statistics
Total Number of Observations       8 Number of Distinct Observations       8

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
Recommendations are based upon data size, data distribution, and skewness.

mmendations are based upon the results of the simulation studies summarized in Singh, Maichle, and 
ations results will not cover all Real World data sets; for additional insight the user may want to cons

Suggested UCL to Use
95% KM (t) UCL       0.11 95% KM (Percentile Bootstrap) UCL       0.11

Variance Detects      0.011 Percent Non-Detects      37.5%
Mean Detects       0.11 SD Detects       0.10

Minimum Detect      0.037 Minimum Non-Detect      0.035
Maximum Detect       0.3 Maximum Non-Detect      0.038

Number of Detects       5 Number of Non-Detects       3
Number of Distinct Detects       5 Number of Distinct Non-Detects       3

Note: Sample size is small (e.g., <10), if data are collected using ISM approach, you should use
guidance provided in ITRC Tech Reg Guide on ISM (ITRC, 2012) to compute statistics of interest.

For example, you may want to use Chebyshev UCL to estimate EPC (ITRC, 2012).
Chebyshev UCL can be computed using the Nonparametric and All UCL Options of ProUCL 5.0

Mean of Logged Detects     -2.436 SD of Logged Detects       0.86

Median Detects      0.074 CV Detects       0.91
Skewness Detects       1.55 Kurtosis Detects       2.14

Detected Data appear Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs
Mean      0.087 Standard Error of Mean      0.034

Lilliefors Test Statistic       0.26 Lilliefors GOF Test
5% Lilliefors Critical Value       0.39etected Data appear Normal at 5% Significance Le

Normal GOF Test on Detects Only
Shapiro Wilk Test Statistic       0.82 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.76etected Data appear Normal at 5% Significance Le

97.5% KM Chebyshev UCL       0.30 99% KM Chebyshev UCL       0.43

   95% KM (z) UCL       0.14    95% KM Bootstrap t UCL       0.30
90% KM Chebyshev UCL       0.19 95% KM Chebyshev UCL       0.23

SD      0.087    95% KM (BCA) UCL       0.14
95% KM (t) UCL       0.15 95% KM (Percentile Bootstrap) UCL       0.14

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only
k hat (MLE)       1.76 k star (bias corrected MLE)       0.83

K-S Test Statistic       0.22 Kolmogrov-Smirnoff GOF
5% K-S Critical Value       0.36d data appear Gamma Distributed at 5% Significan

Gamma GOF Tests on Detected Observations Only
A-D Test Statistic       0.34 Anderson-Darling GOF Test

5% A-D Critical Value       0.68d data appear Gamma Distributed at 5% Significan

Gamma Kaplan-Meier (KM) Statistics
k hat (KM)       1.02 nu hat (KM)      16.31

MLE Mean (bias corrected)       0.11 MLE Sd (bias corrected)       0.13

Theta hat (MLE)      0.067 Theta star (bias corrected MLE)       0.14
nu hat (MLE)      17.63 nu star (bias corrected)       8.38

Gamma ROS Statistics using Imputed  Non-Detects

Approximate Chi Square Value (16.31, α)       8.18 Adjusted Chi Square Value (16.31, β)       6.77
 Approximate KM-UCL (use when n>=50)       0.17mma Adjusted KM-UCL (use when n<50)       0.21
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ma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM e
Minimum      0.01 Mean      0.078

GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs
GROS may not be used when kstar of detected data is small such as < 0.1

For such situations, GROS method tends to yield inflated values of UCLs and BTVs

nu hat (MLE)      13.44 nu star (bias corrected)       9.73
MLE Mean (bias corrected)      0.078 MLE Sd (bias corrected)       0.1

k hat (MLE)       0.84 k star (bias corrected MLE)       0.60
Theta hat (MLE)      0.093 Theta star (bias corrected MLE)       0.12

Maximum       0.3 Median      0.040
SD      0.1 CV       1.27

Lognormal GOF Test on Detected Observations Only
Shapiro Wilk Test Statistic       0.92 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.76ected Data appear Lognormal at 5% Significance L

mma Approximate UCL (use when n>=50)       0.20% Gamma Adjusted UCL (use when n<50)       0.26

Adjusted Level of Significance (β)      0.019
Approximate Chi Square Value (9.73, α)       3.77 Adjusted Chi Square Value (9.73, β)       2.89

SD in Original Scale      0.099 SD in Log Scale       1.26
% t UCL (assumes normality of ROS data)       0.14    95% Percentile Bootstrap UCL       0.13

Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects
Mean in Original Scale      0.078 Mean in Log Scale     -3.214

Lilliefors Test Statistic       0.19 Lilliefors GOF Test
5% Lilliefors Critical Value       0.39ected Data appear Lognormal at 5% Significance L

KM SD (logged)       0.74    95% Critical H Value (KM-Log)       2.83
KM Standard Error of Mean (logged)       0.29

CLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distribute
KM Mean (logged)     -2.772    95% H-UCL (KM -Log)       0.18

   95% BCA Bootstrap UCL       0.15    95% Bootstrap t UCL       0.28
   95% H-UCL (Log ROS)       0.63

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics
Detected Data appear Normal Distributed at 5% Significance Level

SD in Original Scale      0.097 SD in Log Scale       1.03
   95% t UCL (Assumes normality)       0.14    95% H-Stat UCL       0.33

DL/2 Statistics
DL/2 Normal DL/2 Log-Transformed
Mean in Original Scale      0.081 Mean in Log Scale     -3.02

Benzo(k)fluoranthene

General Statistics
Total Number of Observations       8 Number of Distinct Observations       8

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
Recommendations are based upon data size, data distribution, and skewness.

mmendations are based upon the results of the simulation studies summarized in Singh, Maichle, and 
ations results will not cover all Real World data sets; for additional insight the user may want to cons

Suggested UCL to Use
95% KM (t) UCL       0.15 95% KM (Percentile Bootstrap) UCL       0.14

Variance Detects     0.001 Percent Non-Detects      37.5%
Mean Detects      0.043 SD Detects      0.043

Minimum Detect      0.014 Minimum Non-Detect      0.035
Maximum Detect       0.12 Maximum Non-Detect      0.038

Number of Detects       5 Number of Non-Detects       3
Number of Distinct Detects       5 Number of Distinct Non-Detects       3

Note: Sample size is small (e.g., <10), if data are collected using ISM approach, you should use
guidance provided in ITRC Tech Reg Guide on ISM (ITRC, 2012) to compute statistics of interest.

For example, you may want to use Chebyshev UCL to estimate EPC (ITRC, 2012).
Chebyshev UCL can be computed using the Nonparametric and All UCL Options of ProUCL 5.0

Mean of Logged Detects     -3.442 SD of Logged Detects       0.83

Median Detects      0.027 CV Detects       0.99
Skewness Detects       1.97 Kurtosis Detects       3.99

Detected Data appear Approximate Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs
Mean      0.034 Standard Error of Mean      0.013

Lilliefors Test Statistic       0.34 Lilliefors GOF Test
5% Lilliefors Critical Value       0.39etected Data appear Normal at 5% Significance Le

Normal GOF Test on Detects Only
Shapiro Wilk Test Statistic       0.74 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.76Detected Data Not Normal at 5% Significance Leve

   95% KM (z) UCL      0.056    95% KM Bootstrap t UCL       0.10

SD      0.033    95% KM (BCA) UCL      0.058
95% KM (t) UCL      0.06 95% KM (Percentile Bootstrap) UCL      0.057
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97.5% KM Chebyshev UCL       0.11 99% KM Chebyshev UCL       0.16
90% KM Chebyshev UCL      0.074 95% KM Chebyshev UCL      0.092

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only
k hat (MLE)       1.73 k star (bias corrected MLE)       0.82

K-S Test Statistic       0.25 Kolmogrov-Smirnoff GOF
5% K-S Critical Value       0.36d data appear Gamma Distributed at 5% Significan

Gamma GOF Tests on Detected Observations Only
A-D Test Statistic       0.45 Anderson-Darling GOF Test

5% A-D Critical Value       0.68d data appear Gamma Distributed at 5% Significan

Gamma Kaplan-Meier (KM) Statistics
k hat (KM)       1.10 nu hat (KM)      17.72

MLE Mean (bias corrected)      0.043 MLE Sd (bias corrected)      0.048

Theta hat (MLE)      0.025 Theta star (bias corrected MLE)      0.053
nu hat (MLE)      17.34 nu star (bias corrected)       8.26

ma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM e
Minimum      0.014 Mean      0.033

Gamma ROS Statistics using Imputed  Non-Detects
GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1
For such situations, GROS method tends to yield inflated values of UCLs and BTVs

Approximate Chi Square Value (17.72, α)       9.19 Adjusted Chi Square Value (17.72, β)       7.68
 Approximate KM-UCL (use when n>=50)      0.067mma Adjusted KM-UCL (use when n<50)      0.080

nu hat (MLE)      29.72 nu star (bias corrected)      19.91
MLE Mean (bias corrected)      0.033 MLE Sd (bias corrected)      0.030

k hat (MLE)       1.85 k star (bias corrected MLE)       1.24
Theta hat (MLE)      0.018 Theta star (bias corrected MLE)      0.027

Maximum       0.12 Median      0.017
SD      0.035 CV       1.06

Lognormal GOF Test on Detected Observations Only
Shapiro Wilk Test Statistic       0.91 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.76ected Data appear Lognormal at 5% Significance L

mma Approximate UCL (use when n>=50)      0.062% Gamma Adjusted UCL (use when n<50)      0.073

Adjusted Level of Significance (β)      0.019
Approximate Chi Square Value (19.91, α)      10.79 Adjusted Chi Square Value (19.91, β)       9.13

SD in Original Scale      0.035 SD in Log Scale       0.68
% t UCL (assumes normality of ROS data)      0.058    95% Percentile Bootstrap UCL      0.057

Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects
Mean in Original Scale      0.034 Mean in Log Scale     -3.626

Lilliefors Test Statistic       0.20 Lilliefors GOF Test
5% Lilliefors Critical Value       0.39ected Data appear Lognormal at 5% Significance L

KM SD (logged)       0.66    95% Critical H Value (KM-Log)       2.65
KM Standard Error of Mean (logged)       0.27

CLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distribute
KM Mean (logged)     -3.633    95% H-UCL (KM -Log)      0.063

   95% BCA Bootstrap UCL      0.063    95% Bootstrap t UCL       0.16
   95% H-UCL (Log ROS)      0.067

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics
Detected Data appear Approximate Normal Distributed at 5% Significance Level

SD in Original Scale      0.035 SD in Log Scale       0.69
   95% t UCL (Assumes normality)      0.058    95% H-Stat UCL      0.067

DL/2 Statistics
DL/2 Normal DL/2 Log-Transformed
Mean in Original Scale      0.034 Mean in Log Scale     -3.65

Bis(2-ethylhexyl)phthalate

General Statistics
Total Number of Observations       8 Number of Distinct Observations       8

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
Recommendations are based upon data size, data distribution, and skewness.

mmendations are based upon the results of the simulation studies summarized in Singh, Maichle, and 
ations results will not cover all Real World data sets; for additional insight the user may want to cons

Suggested UCL to Use
95% KM (t) UCL      0.06 95% KM (Percentile Bootstrap) UCL      0.057

Variance Detects      13.04 Percent Non-Detects      12.5%

Minimum Detect       0.13 Minimum Non-Detect       0.35
Maximum Detect       9.78 Maximum Non-Detect       0.35

Number of Detects       7 Number of Non-Detects       1
Number of Distinct Detects       7 Number of Distinct Non-Detects       1
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Mean Detects       1.59 SD Detects       3.61

Note: Sample size is small (e.g., <10), if data are collected using ISM approach, you should use
guidance provided in ITRC Tech Reg Guide on ISM (ITRC, 2012) to compute statistics of interest.

For example, you may want to use Chebyshev UCL to estimate EPC (ITRC, 2012).
Chebyshev UCL can be computed using the Nonparametric and All UCL Options of ProUCL 5.0

Mean of Logged Detects     -0.984 SD of Logged Detects       1.47

Median Detects       0.22 CV Detects       2.26
Skewness Detects       2.64 Kurtosis Detects       6.99

Detected Data Not Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs
Mean       1.41 Standard Error of Mean       1.20

Lilliefors Test Statistic       0.49 Lilliefors GOF Test
5% Lilliefors Critical Value       0.33Detected Data Not Normal at 5% Significance Leve

Normal GOF Test on Detects Only
Shapiro Wilk Test Statistic       0.47 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.80Detected Data Not Normal at 5% Significance Leve

97.5% KM Chebyshev UCL       8.95 99% KM Chebyshev UCL      13.43

   95% KM (z) UCL       3.40    95% KM Bootstrap t UCL      89.69
90% KM Chebyshev UCL       5.04 95% KM Chebyshev UCL       6.68

SD       3.16    95% KM (BCA) UCL       3.80
   95% KM (t) UCL       3.70    95% KM (Percentile Bootstrap) UCL       3.79

Detected Data Not Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only
k hat (MLE)       0.44 k star (bias corrected MLE)       0.35

K-S Test Statistic       0.45 Kolmogrov-Smirnoff GOF
5% K-S Critical Value       0.32ed Data Not Gamma Distributed at 5% Significanc

Gamma GOF Tests on Detected Observations Only
A-D Test Statistic       1.6 Anderson-Darling GOF Test

5% A-D Critical Value       0.76ed Data Not Gamma Distributed at 5% Significanc

Gamma Kaplan-Meier (KM) Statistics
k hat (KM)       0.20 nu hat (KM)       3.22

MLE Mean (bias corrected)       1.59 MLE Sd (bias corrected)       2.69

Theta hat (MLE)       3.57 Theta star (bias corrected MLE)       4.55
nu hat (MLE)       6.24 nu star (bias corrected)       4.90

ma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM e
Minimum      0.01 Mean       1.39

Gamma ROS Statistics using Imputed  Non-Detects
GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1
For such situations, GROS method tends to yield inflated values of UCLs and BTVs

Approximate Chi Square Value (3.22, α)       0.44 Adjusted Chi Square Value (3.22, β)       0.25
 Approximate KM-UCL (use when n>=50)      10.35mma Adjusted KM-UCL (use when n<50)      17.85

nu hat (MLE)       6.01 nu star (bias corrected)       5.09
MLE Mean (bias corrected)       1.39 MLE Sd (bias corrected)       2.47

k hat (MLE)       0.37 k star (bias corrected MLE)       0.31
Theta hat (MLE)       3.71 Theta star (bias corrected MLE)       4.38

Maximum       9.78 Median       0.21
SD       3.39 CV       2.42

Lognormal GOF Test on Detected Observations Only
Shapiro Wilk Test Statistic       0.66 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.80etected Data Not Lognormal at 5% Significance Le

mma Approximate UCL (use when n>=50)       5.94% Gamma Adjusted UCL (use when n<50)       9.03

Adjusted Level of Significance (β)      0.019
Approximate Chi Square Value (5.09, α)       1.19 Adjusted Chi Square Value (5.09, β)       0.78

SD in Original Scale       3.37 SD in Log Scale       1.37
% t UCL (assumes normality of ROS data)       3.68    95% Percentile Bootstrap UCL       3.79

Detected Data Not Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects
Mean in Original Scale       1.42 Mean in Log Scale     -1.048

Lilliefors Test Statistic       0.36 Lilliefors GOF Test
5% Lilliefors Critical Value       0.33etected Data Not Lognormal at 5% Significance Le

SD in Original Scale       3.38 SD in Log Scale       1.39
   95% t UCL (Assumes normality)       3.68    95% H-Stat UCL       9.25

DL/2 Statistics
DL/2 Normal DL/2 Log-Transformed
Mean in Original Scale       1.41 Mean in Log Scale     -1.077

   95% BCA Bootstrap UCL       4.98    95% Bootstrap t UCL    101.1
   95% H-UCL (Log ROS)       8.98

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics
Data do not follow a Discernible Distribution at 5% Significance Level
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Chromium

General Statistics

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
Recommendations are based upon data size, data distribution, and skewness.

mmendations are based upon the results of the simulation studies summarized in Singh, Maichle, and 
ations results will not cover all Real World data sets; for additional insight the user may want to cons

Suggested UCL to Use
97.5% KM (Chebyshev) UCL       8.95

SD       3.58 Std. Error of Mean       1.26
Coefficient of Variation       0.39 Skewness       0.38

Minimum       4.45 Mean       9.13
Maximum      14.2 Median       9.16

Total Number of Observations       8 Number of Distinct Observations       8
Number of Missing Observations       0

5% Lilliefors Critical Value       0.31 Data appear Normal at 5% Significance Level
Data appear Normal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.81 Data appear Normal at 5% Significance Level
Lilliefors Test Statistic       0.21 Lilliefors GOF Test

Normal GOF Test
Shapiro Wilk Test Statistic       0.91 Shapiro Wilk GOF Test

Note: Sample size is small (e.g., <10), if data are collected using ISM approach, you should use
guidance provided in ITRC Tech Reg Guide on ISM (ITRC, 2012) to compute statistics of interest.

For example, you may want to use Chebyshev UCL to estimate EPC (ITRC, 2012).
Chebyshev UCL can be computed using the Nonparametric and All UCL Options of ProUCL 5.0

Gamma GOF Test
A-D Test Statistic       0.30 Anderson-Darling Gamma GOF Test

5% A-D Critical Value       0.71d data appear Gamma Distributed at 5% Significan

   95% Modified-t UCL (Johnson-1978)      11.56

Assuming Normal Distribution
   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL      11.54    95% Adjusted-CLT UCL (Chen-1995)      11.4

Theta hat (MLE)       1.27 Theta star (bias corrected MLE)       2.00
nu hat (MLE)    114.7 nu star (bias corrected)      73.03

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics
k hat (MLE)       7.17 k star (bias corrected MLE)       4.56

K-S Test Statistic       0.16 Kolmogrov-Smirnoff Gamma GOF Test
5% K-S Critical Value       0.29d data appear Gamma Distributed at 5% Significan

Assuming Gamma Distribution
oximate Gamma UCL (use when n>=50))      12.27% Adjusted Gamma UCL (use when n<50)      13.26

Adjusted Level of Significance      0.019 Adjusted Chi Square Value      50.3

MLE Mean (bias corrected)       9.13 MLE Sd (bias corrected)       4.27
Approximate Chi Square Value (0.05)      54.35

Lognormal Statistics
Minimum of Logged Data       1.49 Mean of logged Data       2.14

5% Lilliefors Critical Value       0.31Data appear Lognormal at 5% Significance Level
Data appear Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.81Data appear Lognormal at 5% Significance Level
Lilliefors Test Statistic       0.17 Lilliefors Lognormal GOF Test

Lognormal GOF Test
Shapiro Wilk Test Statistic       0.93 Shapiro Wilk Lognormal GOF Test

   95% Chebyshev (MVUE) UCL      15  97.5% Chebyshev (MVUE) UCL      17.53
   99% Chebyshev (MVUE) UCL      22.5

Assuming Lognormal Distribution
   95% H-UCL      13.06    90% Chebyshev (MVUE) UCL      13.18

Maximum of Logged Data       2.65 SD of logged Data       0.41

   95% Hall's Bootstrap UCL      12.79    95% Percentile Bootstrap UCL      11.15
   95% BCA Bootstrap UCL      11.3

   95% CLT UCL      11.22    95% Jackknife UCL      11.54
   95% Standard Bootstrap UCL      11.08    95% Bootstrap-t UCL      12.17

Nonparametric Distribution Free UCL Statistics
Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

Suggested UCL to Use
95% Student's-t UCL      11.54

   90% Chebyshev(Mean, Sd) UCL      12.94    95% Chebyshev(Mean, Sd) UCL      14.66
 97.5% Chebyshev(Mean, Sd) UCL      17.05    99% Chebyshev(Mean, Sd) UCL      21.76
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tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
mmendations are based upon the results of the simulation studies summarized in Singh, Singh, and 

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.
For additional insight the user may want to consult a statistician.

Minimum Detect      0.028 Minimum Non-Detect      0.035
Maximum Detect       0.21 Maximum Non-Detect      0.038

Number of Detects       5 Number of Non-Detects       3
Number of Distinct Detects       5 Number of Distinct Non-Detects       3

Chrysene

General Statistics
Total Number of Observations       8 Number of Distinct Observations       8

Mean of Logged Detects     -2.758 SD of Logged Detects       0.79

Median Detects      0.050 CV Detects       0.89
Skewness Detects       1.71 Kurtosis Detects       2.86

Variance Detects     0.005 Percent Non-Detects      37.5%
Mean Detects      0.083 SD Detects      0.074

Lilliefors Test Statistic       0.26 Lilliefors GOF Test
5% Lilliefors Critical Value       0.39etected Data appear Normal at 5% Significance Le

Normal GOF Test on Detects Only
Shapiro Wilk Test Statistic       0.80 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.76etected Data appear Normal at 5% Significance Le

Note: Sample size is small (e.g., <10), if data are collected using ISM approach, you should use
guidance provided in ITRC Tech Reg Guide on ISM (ITRC, 2012) to compute statistics of interest.

For example, you may want to use Chebyshev UCL to estimate EPC (ITRC, 2012).
Chebyshev UCL can be computed using the Nonparametric and All UCL Options of ProUCL 5.0

   95% KM (z) UCL       0.10    95% KM Bootstrap t UCL       0.23
90% KM Chebyshev UCL       0.13 95% KM Chebyshev UCL       0.16

SD      0.059    95% KM (BCA) UCL       0.11
95% KM (t) UCL       0.10 95% KM (Percentile Bootstrap) UCL       0.10

Detected Data appear Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs
Mean      0.063 Standard Error of Mean      0.023

K-S Test Statistic       0.25 Kolmogrov-Smirnoff GOF
5% K-S Critical Value       0.36d data appear Gamma Distributed at 5% Significan

Gamma GOF Tests on Detected Observations Only
A-D Test Statistic       0.36 Anderson-Darling GOF Test

5% A-D Critical Value       0.68d data appear Gamma Distributed at 5% Significan

97.5% KM Chebyshev UCL       0.20 99% KM Chebyshev UCL       0.29

MLE Mean (bias corrected)      0.083 MLE Sd (bias corrected)      0.087

Theta hat (MLE)      0.042 Theta star (bias corrected MLE)      0.090
nu hat (MLE)      19.66 nu star (bias corrected)       9.19

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only
k hat (MLE)       1.96 k star (bias corrected MLE)       0.92

Gamma ROS Statistics using Imputed  Non-Detects
GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1
For such situations, GROS method tends to yield inflated values of UCLs and BTVs

Approximate Chi Square Value (18.26, α)       9.58 Adjusted Chi Square Value (18.26, β)       8.04
 Approximate KM-UCL (use when n>=50)       0.12mma Adjusted KM-UCL (use when n<50)       0.14

Gamma Kaplan-Meier (KM) Statistics
k hat (KM)       1.14 nu hat (KM)      18.26

k hat (MLE)       1.01 k star (bias corrected MLE)       0.71
Theta hat (MLE)      0.055 Theta star (bias corrected MLE)      0.078

Maximum       0.21 Median      0.032
SD      0.068 CV       1.21

ma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM e
Minimum      0.01 Mean      0.056

mma Approximate UCL (use when n>=50)       0.13% Gamma Adjusted UCL (use when n<50)       0.16

Adjusted Level of Significance (β)      0.019
Approximate Chi Square Value (11.49, α)       4.89 Adjusted Chi Square Value (11.49, β)       3.86

nu hat (MLE)      16.24 nu star (bias corrected)      11.49
MLE Mean (bias corrected)      0.056 MLE Sd (bias corrected)      0.066

Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects
Mean in Original Scale      0.060 Mean in Log Scale     -3.138

Lilliefors Test Statistic       0.20 Lilliefors GOF Test
5% Lilliefors Critical Value       0.39ected Data appear Lognormal at 5% Significance L

Lognormal GOF Test on Detected Observations Only
Shapiro Wilk Test Statistic       0.94 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.76ected Data appear Lognormal at 5% Significance L
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CLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distribute
KM Mean (logged)     -3.052    95% H-UCL (KM -Log)       0.12

   95% BCA Bootstrap UCL       0.11    95% Bootstrap t UCL       0.25
   95% H-UCL (Log ROS)       0.14

SD in Original Scale      0.064 SD in Log Scale       0.80
% t UCL (assumes normality of ROS data)       0.10    95% Percentile Bootstrap UCL      0.099

SD in Original Scale      0.065 SD in Log Scale       0.88
   95% t UCL (Assumes normality)       0.10    95% H-Stat UCL       0.16

DL/2 Statistics
DL/2 Normal DL/2 Log-Transformed
Mean in Original Scale      0.059 Mean in Log Scale     -3.222

KM SD (logged)       0.68    95% Critical H Value (KM-Log)       2.69
KM Standard Error of Mean (logged)       0.27

Cobalt

General Statistics

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
Recommendations are based upon data size, data distribution, and skewness.

mmendations are based upon the results of the simulation studies summarized in Singh, Maichle, and 
ations results will not cover all Real World data sets; for additional insight the user may want to cons

Suggested UCL to Use
95% KM (t) UCL       0.10 95% KM (Percentile Bootstrap) UCL       0.10

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics
Detected Data appear Normal Distributed at 5% Significance Level

SD       1.97 Std. Error of Mean       0.7
Coefficient of Variation       0.45 Skewness     -0.14

Minimum       1.72 Mean       4.39
Maximum       6.91 Median       4.52

Total Number of Observations       8 Number of Distinct Observations       8
Number of Missing Observations       0

5% Lilliefors Critical Value       0.31 Data appear Normal at 5% Significance Level
Data appear Normal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.81 Data appear Normal at 5% Significance Level
Lilliefors Test Statistic       0.17 Lilliefors GOF Test

Normal GOF Test
Shapiro Wilk Test Statistic       0.92 Shapiro Wilk GOF Test

Note: Sample size is small (e.g., <10), if data are collected using ISM approach, you should use
guidance provided in ITRC Tech Reg Guide on ISM (ITRC, 2012) to compute statistics of interest.

For example, you may want to use Chebyshev UCL to estimate EPC (ITRC, 2012).
Chebyshev UCL can be computed using the Nonparametric and All UCL Options of ProUCL 5.0

Gamma GOF Test
A-D Test Statistic       0.38 Anderson-Darling Gamma GOF Test

5% A-D Critical Value       0.71d data appear Gamma Distributed at 5% Significan

   95% Modified-t UCL (Johnson-1978)       5.71

Assuming Normal Distribution
   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL       5.71    95% Adjusted-CLT UCL (Chen-1995)       5.50

Theta hat (MLE)       0.93 Theta star (bias corrected MLE)       1.44
nu hat (MLE)      75.54 nu star (bias corrected)      48.55

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics
k hat (MLE)       4.72 k star (bias corrected MLE)       3.03

K-S Test Statistic       0.21 Kolmogrov-Smirnoff Gamma GOF Test
5% K-S Critical Value       0.29d data appear Gamma Distributed at 5% Significan

Assuming Gamma Distribution
oximate Gamma UCL (use when n>=50))       6.35% Adjusted Gamma UCL (use when n<50)       7.00

Adjusted Level of Significance      0.019 Adjusted Chi Square Value      30.43

MLE Mean (bias corrected)       4.39 MLE Sd (bias corrected)       2.52
Approximate Chi Square Value (0.05)      33.55

Lognormal Statistics
Minimum of Logged Data       0.54 Mean of logged Data       1.37

5% Lilliefors Critical Value       0.31Data appear Lognormal at 5% Significance Level
Data appear Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.81Data appear Lognormal at 5% Significance Level
Lilliefors Test Statistic       0.21 Lilliefors Lognormal GOF Test

Lognormal GOF Test
Shapiro Wilk Test Statistic       0.89 Shapiro Wilk Lognormal GOF Test
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   95% Chebyshev (MVUE) UCL       8.10  97.5% Chebyshev (MVUE) UCL       9.69
   99% Chebyshev (MVUE) UCL      12.81

Assuming Lognormal Distribution
   95% H-UCL       7.32    90% Chebyshev (MVUE) UCL       6.96

Maximum of Logged Data       1.93 SD of logged Data       0.53

   95% Hall's Bootstrap UCL       5.41    95% Percentile Bootstrap UCL       5.45
   95% BCA Bootstrap UCL       5.43

   95% CLT UCL       5.54    95% Jackknife UCL       5.71
   95% Standard Bootstrap UCL       5.45    95% Bootstrap-t UCL       5.62

Nonparametric Distribution Free UCL Statistics
Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
mmendations are based upon the results of the simulation studies summarized in Singh, Singh, and 

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.
For additional insight the user may want to consult a statistician.

Suggested UCL to Use
95% Student's-t UCL       5.71

   90% Chebyshev(Mean, Sd) UCL       6.49    95% Chebyshev(Mean, Sd) UCL       7.44
 97.5% Chebyshev(Mean, Sd) UCL       8.76    99% Chebyshev(Mean, Sd) UCL      11.35

Number of Missing Observations       0
Minimum       3.59 Mean      18.5

Copper

General Statistics
Total Number of Observations       8 Number of Distinct Observations       8

 highly negatively-skewed data, confidence limits (e.g., Chen, Johnson, Lognormal, and Gamma) ma
reliable.  Chen's and Johnson's methods provide adjustments for positvely skewed data sets.

Note: Sample size is small (e.g., <10), if data are collected using ISM approach, you should use
guidance provided in ITRC Tech Reg Guide on ISM (ITRC, 2012) to compute statistics of interest.

For example, you may want to use Chebyshev UCL to estimate EPC (ITRC, 2012).
Chebyshev UCL can be computed using the Nonparametric and All UCL Options of ProUCL 5.0

Coefficient of Variation       0.79 Skewness       0.45

Maximum      39 Median      15.45
SD      14.76 Std. Error of Mean       5.21

Data appear Normal at 5% Significance Level

Assuming Normal Distribution
   95% Normal UCL    95% UCLs (Adjusted for Skewness)

Lilliefors Test Statistic       0.19 Lilliefors GOF Test
5% Lilliefors Critical Value       0.31 Data appear Normal at 5% Significance Level

Normal GOF Test
Shapiro Wilk Test Statistic       0.86 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.81 Data appear Normal at 5% Significance Level

5% A-D Critical Value       0.72d data appear Gamma Distributed at 5% Significan
K-S Test Statistic       0.21 Kolmogrov-Smirnoff Gamma GOF Test

Gamma GOF Test
A-D Test Statistic       0.42 Anderson-Darling Gamma GOF Test

   95% Student's-t UCL      28.38    95% Adjusted-CLT UCL (Chen-1995)      27.98
   95% Modified-t UCL (Johnson-1978)      28.52

Theta hat (MLE)      12.57 Theta star (bias corrected MLE)      18.44
nu hat (MLE)      23.55 nu star (bias corrected)      16.05

Gamma Statistics
k hat (MLE)       1.47 k star (bias corrected MLE)       1.00

5% K-S Critical Value       0.29d data appear Gamma Distributed at 5% Significan
Detected data appear Gamma Distributed at 5% Significance Level

Assuming Gamma Distribution
oximate Gamma UCL (use when n>=50))      37.12% Adjusted Gamma UCL (use when n<50)      44.9

Adjusted Level of Significance      0.019 Adjusted Chi Square Value       6.61

MLE Mean (bias corrected)      18.5 MLE Sd (bias corrected)      18.47
Approximate Chi Square Value (0.05)       7.99

Lognormal Statistics

5% Lilliefors Critical Value       0.31Data appear Lognormal at 5% Significance Level
Data appear Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.81Data appear Lognormal at 5% Significance Level
Lilliefors Test Statistic       0.19 Lilliefors Lognormal GOF Test

Lognormal GOF Test
Shapiro Wilk Test Statistic       0.87 Shapiro Wilk Lognormal GOF Test
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Minimum of Logged Data       1.27 Mean of logged Data       2.54

   95% Chebyshev (MVUE) UCL      49.75  97.5% Chebyshev (MVUE) UCL      62.92
   99% Chebyshev (MVUE) UCL      88.79

Assuming Lognormal Distribution
   95% H-UCL      76.83    90% Chebyshev (MVUE) UCL      40.26

Maximum of Logged Data       3.66 SD of logged Data       1.00

   95% Hall's Bootstrap UCL      28.04    95% Percentile Bootstrap UCL      27.12
   95% BCA Bootstrap UCL      27.29

   95% CLT UCL      27.08    95% Jackknife UCL      28.38
   95% Standard Bootstrap UCL      26.44    95% Bootstrap-t UCL      29.97

Nonparametric Distribution Free UCL Statistics
Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
mmendations are based upon the results of the simulation studies summarized in Singh, Singh, and 

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.
For additional insight the user may want to consult a statistician.

Suggested UCL to Use
95% Student's-t UCL      28.38

   90% Chebyshev(Mean, Sd) UCL      34.15    95% Chebyshev(Mean, Sd) UCL      41.24
 97.5% Chebyshev(Mean, Sd) UCL      51.08    99% Chebyshev(Mean, Sd) UCL      70.42

Minimum Detect      0.015 Minimum Non-Detect      0.035
Maximum Detect       0.15 Maximum Non-Detect      0.038

Number of Detects       5 Number of Non-Detects       3
Number of Distinct Detects       5 Number of Distinct Non-Detects       3

Fluoranthene

General Statistics
Total Number of Observations       8 Number of Distinct Observations       8

Mean of Logged Detects     -2.937 SD of Logged Detects       0.92

Median Detects      0.043 CV Detects       0.80
Skewness Detects       0.65 Kurtosis Detects     -2.106

Variance Detects     0.003 Percent Non-Detects      37.5%
Mean Detects      0.072 SD Detects      0.058

Lilliefors Test Statistic       0.29 Lilliefors GOF Test
5% Lilliefors Critical Value       0.39etected Data appear Normal at 5% Significance Le

Normal GOF Test on Detects Only
Shapiro Wilk Test Statistic       0.88 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.76etected Data appear Normal at 5% Significance Le

Note: Sample size is small (e.g., <10), if data are collected using ISM approach, you should use
guidance provided in ITRC Tech Reg Guide on ISM (ITRC, 2012) to compute statistics of interest.

For example, you may want to use Chebyshev UCL to estimate EPC (ITRC, 2012).
Chebyshev UCL can be computed using the Nonparametric and All UCL Options of ProUCL 5.0

   95% KM (z) UCL      0.086    95% KM Bootstrap t UCL       0.14
90% KM Chebyshev UCL       0.11 95% KM Chebyshev UCL       0.13

SD      0.047    95% KM (BCA) UCL      0.084
95% KM (t) UCL      0.090 95% KM (Percentile Bootstrap) UCL      0.085

Detected Data appear Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs
Mean      0.054 Standard Error of Mean      0.019

K-S Test Statistic       0.24 Kolmogrov-Smirnoff GOF
5% K-S Critical Value       0.36d data appear Gamma Distributed at 5% Significan

Gamma GOF Tests on Detected Observations Only
A-D Test Statistic       0.31 Anderson-Darling GOF Test

5% A-D Critical Value       0.68d data appear Gamma Distributed at 5% Significan

97.5% KM Chebyshev UCL       0.17 99% KM Chebyshev UCL       0.24

MLE Mean (bias corrected)      0.072 MLE Sd (bias corrected)      0.078

Theta hat (MLE)      0.040 Theta star (bias corrected MLE)      0.086
nu hat (MLE)      17.66 nu star (bias corrected)       8.39

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only
k hat (MLE)       1.76 k star (bias corrected MLE)       0.84

Gamma ROS Statistics using Imputed  Non-Detects
GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1
For such situations, GROS method tends to yield inflated values of UCLs and BTVs

Approximate Chi Square Value (21.44, α)      11.92 Adjusted Chi Square Value (21.44, β)      10.17
 Approximate KM-UCL (use when n>=50)      0.098mma Adjusted KM-UCL (use when n<50)       0.11

Gamma Kaplan-Meier (KM) Statistics
k hat (KM)       1.34 nu hat (KM)      21.44
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A B C D E F G H I J K L

k hat (MLE)       1.47 k star (bias corrected MLE)       1.00
Theta hat (MLE)      0.035 Theta star (bias corrected MLE)      0.051

Maximum       0.15 Median      0.026
SD      0.051 CV       0.99

ma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM e
Minimum      0.015 Mean      0.052

mma Approximate UCL (use when n>=50)       0.10% Gamma Adjusted UCL (use when n<50)       0.12

Adjusted Level of Significance (β)      0.019
Approximate Chi Square Value (16.07, α)       8.01 Adjusted Chi Square Value (16.07, β)       6.62

nu hat (MLE)      23.58 nu star (bias corrected)      16.07
MLE Mean (bias corrected)      0.052 MLE Sd (bias corrected)      0.052

Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects
Mean in Original Scale      0.053 Mean in Log Scale     -3.262

Lilliefors Test Statistic       0.20 Lilliefors GOF Test
5% Lilliefors Critical Value       0.39ected Data appear Lognormal at 5% Significance L

Lognormal GOF Test on Detected Observations Only
Shapiro Wilk Test Statistic       0.94 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.76ected Data appear Lognormal at 5% Significance L

CLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distribute
KM Mean (logged)     -3.242    95% H-UCL (KM -Log)       0.13

   95% BCA Bootstrap UCL      0.086    95% Bootstrap t UCL       0.19
   95% H-UCL (Log ROS)       0.13

SD in Original Scale      0.050 SD in Log Scale       0.82
% t UCL (assumes normality of ROS data)      0.087    95% Percentile Bootstrap UCL      0.083

SD in Original Scale      0.052 SD in Log Scale       0.88
   95% t UCL (Assumes normality)      0.086    95% H-Stat UCL       0.15

DL/2 Statistics
DL/2 Normal DL/2 Log-Transformed
Mean in Original Scale      0.052 Mean in Log Scale     -3.334

KM SD (logged)       0.80    95% Critical H Value (KM-Log)       2.95
KM Standard Error of Mean (logged)       0.35

Iron

General Statistics

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
Recommendations are based upon data size, data distribution, and skewness.

mmendations are based upon the results of the simulation studies summarized in Singh, Maichle, and 
ations results will not cover all Real World data sets; for additional insight the user may want to cons

Suggested UCL to Use
95% KM (t) UCL      0.090 95% KM (Percentile Bootstrap) UCL      0.085

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics
Detected Data appear Normal Distributed at 5% Significance Level

SD   2322 Std. Error of Mean    820.9
Coefficient of Variation       0.18 Skewness       0.92

Minimum   9450 Mean  12381
Maximum  16700 Median  11950

Total Number of Observations       8 Number of Distinct Observations       8
Number of Missing Observations       0

5% Lilliefors Critical Value       0.31 Data appear Normal at 5% Significance Level
Data appear Normal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.81 Data appear Normal at 5% Significance Level
Lilliefors Test Statistic       0.21 Lilliefors GOF Test

Normal GOF Test
Shapiro Wilk Test Statistic       0.93 Shapiro Wilk GOF Test

Note: Sample size is small (e.g., <10), if data are collected using ISM approach, you should use
guidance provided in ITRC Tech Reg Guide on ISM (ITRC, 2012) to compute statistics of interest.

For example, you may want to use Chebyshev UCL to estimate EPC (ITRC, 2012).
Chebyshev UCL can be computed using the Nonparametric and All UCL Options of ProUCL 5.0

Gamma GOF Test
A-D Test Statistic       0.29 Anderson-Darling Gamma GOF Test

5% A-D Critical Value       0.71d data appear Gamma Distributed at 5% Significan

   95% Modified-t UCL (Johnson-1978)  13981

Assuming Normal Distribution
   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL  13937    95% Adjusted-CLT UCL (Chen-1995)  14017

Detected data appear Gamma Distributed at 5% Significance Level

K-S Test Statistic       0.18 Kolmogrov-Smirnoff Gamma GOF Test
5% K-S Critical Value       0.29d data appear Gamma Distributed at 5% Significan
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A B C D E F G H I J K L

Theta hat (MLE)    359.6 Theta star (bias corrected MLE)    573.2
nu hat (MLE)    550.9 nu star (bias corrected)    345.6

Gamma Statistics
k hat (MLE)      34.43 k star (bias corrected MLE)      21.6

Assuming Gamma Distribution
oximate Gamma UCL (use when n>=50))  14098% Adjusted Gamma UCL (use when n<50)  14579

Adjusted Level of Significance      0.019 Adjusted Chi Square Value    293.5

MLE Mean (bias corrected)  12381 MLE Sd (bias corrected)   2664
Approximate Chi Square Value (0.05)    303.5

Lognormal Statistics
Minimum of Logged Data       9.15 Mean of logged Data       9.40

5% Lilliefors Critical Value       0.31Data appear Lognormal at 5% Significance Level
Data appear Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.81Data appear Lognormal at 5% Significance Level
Lilliefors Test Statistic       0.17 Lilliefors Lognormal GOF Test

Lognormal GOF Test
Shapiro Wilk Test Statistic       0.96 Shapiro Wilk Lognormal GOF Test

   95% Chebyshev (MVUE) UCL  15825  97.5% Chebyshev (MVUE) UCL  17317
   99% Chebyshev (MVUE) UCL  20248

Assuming Lognormal Distribution
   95% H-UCL  14141    90% Chebyshev (MVUE) UCL  14750

Maximum of Logged Data       9.72 SD of logged Data       0.18

   95% Hall's Bootstrap UCL  22792    95% Percentile Bootstrap UCL  13688
   95% BCA Bootstrap UCL  13813

   95% CLT UCL  13732    95% Jackknife UCL  13937
   95% Standard Bootstrap UCL  13647    95% Bootstrap-t UCL  14833

Nonparametric Distribution Free UCL Statistics
Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

Lead

General Statistics

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
mmendations are based upon the results of the simulation studies summarized in Singh, Singh, and 

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.
For additional insight the user may want to consult a statistician.

Suggested UCL to Use
95% Student's-t UCL  13937

   90% Chebyshev(Mean, Sd) UCL  14844    95% Chebyshev(Mean, Sd) UCL  15960
 97.5% Chebyshev(Mean, Sd) UCL  17508    99% Chebyshev(Mean, Sd) UCL  20549

SD      31.19 Std. Error of Mean      11.03
Coefficient of Variation       0.83 Skewness       1.22

Minimum       5.85 Mean      37.47
Maximum    102 Median      42.35

Total Number of Observations       8 Number of Distinct Observations       8
Number of Missing Observations       0

5% Lilliefors Critical Value       0.31 Data appear Normal at 5% Significance Level
Data appear Normal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.81 Data appear Normal at 5% Significance Level
Lilliefors Test Statistic       0.29 Lilliefors GOF Test

Normal GOF Test
Shapiro Wilk Test Statistic       0.83 Shapiro Wilk GOF Test

Note: Sample size is small (e.g., <10), if data are collected using ISM approach, you should use
guidance provided in ITRC Tech Reg Guide on ISM (ITRC, 2012) to compute statistics of interest.

For example, you may want to use Chebyshev UCL to estimate EPC (ITRC, 2012).
Chebyshev UCL can be computed using the Nonparametric and All UCL Options of ProUCL 5.0

Gamma GOF Test
A-D Test Statistic       0.57 Anderson-Darling Gamma GOF Test

5% A-D Critical Value       0.72d data appear Gamma Distributed at 5% Significan

   95% Modified-t UCL (Johnson-1978)      59.15

Assuming Normal Distribution
   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL      58.36    95% Adjusted-CLT UCL (Chen-1995)      60.69

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics

K-S Test Statistic       0.28 Kolmogrov-Smirnoff Gamma GOF Test
5% K-S Critical Value       0.29d data appear Gamma Distributed at 5% Significan
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A B C D E F G H I J K L

Theta hat (MLE)      26.15 Theta star (bias corrected MLE)      38.27
nu hat (MLE)      22.93 nu star (bias corrected)      15.66

k hat (MLE)       1.43 k star (bias corrected MLE)       0.97

Assuming Gamma Distribution
oximate Gamma UCL (use when n>=50))      75.97% Adjusted Gamma UCL (use when n<50)      92.16

Adjusted Level of Significance      0.019 Adjusted Chi Square Value       6.36

MLE Mean (bias corrected)      37.47 MLE Sd (bias corrected)      37.87
Approximate Chi Square Value (0.05)       7.72

Lognormal Statistics
Minimum of Logged Data       1.76 Mean of logged Data       3.23

5% Lilliefors Critical Value       0.31Data appear Lognormal at 5% Significance Level
Data appear Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.81Data appear Lognormal at 5% Significance Level
Lilliefors Test Statistic       0.30 Lilliefors Lognormal GOF Test

Lognormal GOF Test
Shapiro Wilk Test Statistic       0.85 Shapiro Wilk Lognormal GOF Test

   95% Chebyshev (MVUE) UCL    105.2  97.5% Chebyshev (MVUE) UCL    133.4
   99% Chebyshev (MVUE) UCL    188.9

Assuming Lognormal Distribution
   95% H-UCL    174.5    90% Chebyshev (MVUE) UCL      84.84

Maximum of Logged Data       4.62 SD of logged Data       1.04

   95% Hall's Bootstrap UCL      77.34    95% Percentile Bootstrap UCL      55.95
   95% BCA Bootstrap UCL      59.7

   95% CLT UCL      55.61    95% Jackknife UCL      58.36
   95% Standard Bootstrap UCL      53.89    95% Bootstrap-t UCL      65.3

Nonparametric Distribution Free UCL Statistics
Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

Mercury

General Statistics

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
mmendations are based upon the results of the simulation studies summarized in Singh, Singh, and 

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.
For additional insight the user may want to consult a statistician.

Suggested UCL to Use
95% Student's-t UCL      58.36

   90% Chebyshev(Mean, Sd) UCL      70.55    95% Chebyshev(Mean, Sd) UCL      85.54
 97.5% Chebyshev(Mean, Sd) UCL    106.3    99% Chebyshev(Mean, Sd) UCL    147.2

SD       0.45 Std. Error of Mean       0.16
Coefficient of Variation       1.70 Skewness       2.29

Minimum     0.009 Mean       0.26
Maximum       1.32 Median      0.08

Total Number of Observations       8 Number of Distinct Observations       8
Number of Missing Observations       0

5% Lilliefors Critical Value       0.31 Data Not Normal at 5% Significance Level
Data Not Normal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.81 Data Not Normal at 5% Significance Level
Lilliefors Test Statistic       0.39 Lilliefors GOF Test

Normal GOF Test
Shapiro Wilk Test Statistic       0.63 Shapiro Wilk GOF Test

Note: Sample size is small (e.g., <10), if data are collected using ISM approach, you should use
guidance provided in ITRC Tech Reg Guide on ISM (ITRC, 2012) to compute statistics of interest.

For example, you may want to use Chebyshev UCL to estimate EPC (ITRC, 2012).
Chebyshev UCL can be computed using the Nonparametric and All UCL Options of ProUCL 5.0

Gamma GOF Test
A-D Test Statistic       0.54 Anderson-Darling Gamma GOF Test

5% A-D Critical Value       0.76d data appear Gamma Distributed at 5% Significan

   95% Modified-t UCL (Johnson-1978)       0.59

Assuming Normal Distribution
   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL       0.56    95% Adjusted-CLT UCL (Chen-1995)       0.66

Theta hat (MLE)       0.49 Theta star (bias corrected MLE)       0.63

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics
k hat (MLE)       0.53 k star (bias corrected MLE)       0.41

K-S Test Statistic       0.29 Kolmogrov-Smirnoff Gamma GOF Test
5% K-S Critical Value       0.30d data appear Gamma Distributed at 5% Significan
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A B C D E F G H I J K L
nu hat (MLE)       8.55 nu star (bias corrected)       6.68

Assuming Gamma Distribution
roximate Gamma UCL (use when n>=50)       0.88% Adjusted Gamma UCL (use when n<50)       1.25

Adjusted Level of Significance      0.019 Adjusted Chi Square Value       1.41

MLE Mean (bias corrected)       0.26 MLE Sd (bias corrected)       0.41
Approximate Chi Square Value (0.05)       1.99

Lognormal Statistics
Minimum of Logged Data     -4.61 Mean of logged Data     -2.502

5% Lilliefors Critical Value       0.31Data appear Lognormal at 5% Significance Level
Data appear Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.81Data appear Lognormal at 5% Significance Level
Lilliefors Test Statistic       0.19 Lilliefors Lognormal GOF Test

Lognormal GOF Test
Shapiro Wilk Test Statistic       0.95 Shapiro Wilk Lognormal GOF Test

   95% Chebyshev (MVUE) UCL       0.83  97.5% Chebyshev (MVUE) UCL       1.09
   99% Chebyshev (MVUE) UCL       1.60

Assuming Lognormal Distribution
   95% H-UCL       7.76    90% Chebyshev (MVUE) UCL       0.64

Maximum of Logged Data       0.27 SD of logged Data       1.64

   95% Hall's Bootstrap UCL       2.18    95% Percentile Bootstrap UCL       0.52
   95% BCA Bootstrap UCL       0.68

   95% CLT UCL       0.52    95% Jackknife UCL       0.56
   95% Standard Bootstrap UCL       0.51    95% Bootstrap-t UCL       2.88

Nonparametric Distribution Free UCL Statistics
Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
mmendations are based upon the results of the simulation studies summarized in Singh, Singh, and 

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.
For additional insight the user may want to consult a statistician.

Suggested UCL to Use
95% Adjusted Gamma UCL       1.25

   90% Chebyshev(Mean, Sd) UCL       0.74    95% Chebyshev(Mean, Sd) UCL       0.96
 97.5% Chebyshev(Mean, Sd) UCL       1.26    99% Chebyshev(Mean, Sd) UCL       1.86

Minimum Detect      0.027 Minimum Non-Detect      0.035
Maximum Detect       0.19 Maximum Non-Detect      0.038

Number of Detects       5 Number of Non-Detects       3
Number of Distinct Detects       5 Number of Distinct Non-Detects       3

Pyrene

General Statistics
Total Number of Observations       8 Number of Distinct Observations       8

Mean of Logged Detects     -2.774 SD of Logged Detects       0.79

Median Detects      0.052 CV Detects       0.83
Skewness Detects       1.41 Kurtosis Detects       1.53

Variance Detects     0.004 Percent Non-Detects      37.5%
Mean Detects      0.080 SD Detects      0.067

Lilliefors Test Statistic       0.26 Lilliefors GOF Test
5% Lilliefors Critical Value       0.39etected Data appear Normal at 5% Significance Le

Normal GOF Test on Detects Only
Shapiro Wilk Test Statistic       0.84 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.76etected Data appear Normal at 5% Significance Le

Note: Sample size is small (e.g., <10), if data are collected using ISM approach, you should use
guidance provided in ITRC Tech Reg Guide on ISM (ITRC, 2012) to compute statistics of interest.

For example, you may want to use Chebyshev UCL to estimate EPC (ITRC, 2012).
Chebyshev UCL can be computed using the Nonparametric and All UCL Options of ProUCL 5.0

   95% KM (z) UCL      0.096    95% KM Bootstrap t UCL       0.2
90% KM Chebyshev UCL       0.12 95% KM Chebyshev UCL       0.15

SD      0.053    95% KM (BCA) UCL      0.097
95% KM (t) UCL       0.10 95% KM (Percentile Bootstrap) UCL      0.097

Detected Data appear Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs
Mean      0.062 Standard Error of Mean      0.021

K-S Test Statistic       0.23 Kolmogrov-Smirnoff GOF
5% K-S Critical Value       0.36d data appear Gamma Distributed at 5% Significan

Gamma GOF Tests on Detected Observations Only
A-D Test Statistic       0.30 Anderson-Darling GOF Test

5% A-D Critical Value       0.68d data appear Gamma Distributed at 5% Significan

97.5% KM Chebyshev UCL       0.19 99% KM Chebyshev UCL       0.27

Detected data appear Gamma Distributed at 5% Significance Level
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MLE Mean (bias corrected)      0.080 MLE Sd (bias corrected)      0.082

Theta hat (MLE)      0.038 Theta star (bias corrected MLE)      0.083
nu hat (MLE)      20.81 nu star (bias corrected)       9.65

Gamma Statistics on Detected Data Only
k hat (MLE)       2.08 k star (bias corrected MLE)       0.96

Gamma ROS Statistics using Imputed  Non-Detects
GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1
For such situations, GROS method tends to yield inflated values of UCLs and BTVs

Approximate Chi Square Value (21.77, α)      12.17 Adjusted Chi Square Value (21.77, β)      10.4
 Approximate KM-UCL (use when n>=50)       0.11mma Adjusted KM-UCL (use when n<50)       0.13

Gamma Kaplan-Meier (KM) Statistics
k hat (KM)       1.36 nu hat (KM)      21.77

k hat (MLE)       1.57 k star (bias corrected MLE)       1.06
Theta hat (MLE)      0.037 Theta star (bias corrected MLE)      0.054

Maximum       0.19 Median      0.031
SD      0.059 CV       1.02

ma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM e
Minimum      0.020 Mean      0.058

mma Approximate UCL (use when n>=50)       0.11% Gamma Adjusted UCL (use when n<50)       0.13

Adjusted Level of Significance (β)      0.019
Approximate Chi Square Value (17.05, α)       8.70 Adjusted Chi Square Value (17.05, β)       7.25

nu hat (MLE)      25.14 nu star (bias corrected)      17.05
MLE Mean (bias corrected)      0.058 MLE Sd (bias corrected)      0.056

Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects
Mean in Original Scale      0.061 Mean in Log Scale     -3.05

Lilliefors Test Statistic       0.18 Lilliefors GOF Test
5% Lilliefors Critical Value       0.39ected Data appear Lognormal at 5% Significance L

Lognormal GOF Test on Detected Observations Only
Shapiro Wilk Test Statistic       0.94 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.76ected Data appear Lognormal at 5% Significance L

CLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distribute
KM Mean (logged)     -3.038    95% H-UCL (KM -Log)       0.11

   95% BCA Bootstrap UCL       0.11    95% Bootstrap t UCL       0.25
   95% H-UCL (Log ROS)       0.12

SD in Original Scale      0.057 SD in Log Scale       0.71
% t UCL (assumes normality of ROS data)       0.1    95% Percentile Bootstrap UCL      0.095

SD in Original Scale      0.060 SD in Log Scale       0.87
   95% t UCL (Assumes normality)      0.097    95% H-Stat UCL       0.16

DL/2 Statistics
DL/2 Normal DL/2 Log-Transformed
Mean in Original Scale      0.057 Mean in Log Scale     -3.232

KM SD (logged)       0.66    95% Critical H Value (KM-Log)       2.65
KM Standard Error of Mean (logged)       0.26

Vanadium

General Statistics

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
Recommendations are based upon data size, data distribution, and skewness.

mmendations are based upon the results of the simulation studies summarized in Singh, Maichle, and 
ations results will not cover all Real World data sets; for additional insight the user may want to cons

Suggested UCL to Use
95% KM (t) UCL       0.10 95% KM (Percentile Bootstrap) UCL      0.097

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics
Detected Data appear Normal Distributed at 5% Significance Level

SD       7.62 Std. Error of Mean       2.69
Coefficient of Variation       0.41 Skewness     -0.442

Minimum       6.88 Mean      18.23
Maximum      28.4 Median      19.85

Total Number of Observations       8 Number of Distinct Observations       8
Number of Missing Observations       0

Normal GOF Test
Shapiro Wilk Test Statistic       0.93 Shapiro Wilk GOF Test

Note: Sample size is small (e.g., <10), if data are collected using ISM approach, you should use
guidance provided in ITRC Tech Reg Guide on ISM (ITRC, 2012) to compute statistics of interest.

For example, you may want to use Chebyshev UCL to estimate EPC (ITRC, 2012).
Chebyshev UCL can be computed using the Nonparametric and All UCL Options of ProUCL 5.0
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5% Lilliefors Critical Value       0.31 Data appear Normal at 5% Significance Level
Data appear Normal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.81 Data appear Normal at 5% Significance Level
Lilliefors Test Statistic       0.18 Lilliefors GOF Test

Gamma GOF Test
A-D Test Statistic       0.46 Anderson-Darling Gamma GOF Test

5% A-D Critical Value       0.71d data appear Gamma Distributed at 5% Significan

   95% Modified-t UCL (Johnson-1978)      23.26

Assuming Normal Distribution
   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL      23.33    95% Adjusted-CLT UCL (Chen-1995)      22.21

Theta hat (MLE)       3.55 Theta star (bias corrected MLE)       5.54
nu hat (MLE)      82.07 nu star (bias corrected)      52.63

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics
k hat (MLE)       5.13 k star (bias corrected MLE)       3.28

K-S Test Statistic       0.21 Kolmogrov-Smirnoff Gamma GOF Test
5% K-S Critical Value       0.29d data appear Gamma Distributed at 5% Significan

Assuming Gamma Distribution
oximate Gamma UCL (use when n>=50))      25.96% Adjusted Gamma UCL (use when n<50)      28.49

Adjusted Level of Significance      0.019 Adjusted Chi Square Value      33.67

MLE Mean (bias corrected)      18.23 MLE Sd (bias corrected)      10.05
Approximate Chi Square Value (0.05)      36.96

Lognormal Statistics
Minimum of Logged Data       1.92 Mean of logged Data       2.80

5% Lilliefors Critical Value       0.31Data appear Lognormal at 5% Significance Level
Data appear Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.81Data appear Lognormal at 5% Significance Level
Lilliefors Test Statistic       0.20 Lilliefors Lognormal GOF Test

Lognormal GOF Test
Shapiro Wilk Test Statistic       0.87 Shapiro Wilk Lognormal GOF Test

   95% Chebyshev (MVUE) UCL      33.34  97.5% Chebyshev (MVUE) UCL      39.76
   99% Chebyshev (MVUE) UCL      52.38

Assuming Lognormal Distribution
   95% H-UCL      29.94    90% Chebyshev (MVUE) UCL      28.71

Maximum of Logged Data       3.34 SD of logged Data       0.51

   95% Hall's Bootstrap UCL      22    95% Percentile Bootstrap UCL      22.1
   95% BCA Bootstrap UCL      22.1

   95% CLT UCL      22.66    95% Jackknife UCL      23.33
   95% Standard Bootstrap UCL      22.35    95% Bootstrap-t UCL      22.72

Nonparametric Distribution Free UCL Statistics
Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
mmendations are based upon the results of the simulation studies summarized in Singh, Singh, and 

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.
For additional insight the user may want to consult a statistician.

Suggested UCL to Use
95% Student's-t UCL      23.33

   90% Chebyshev(Mean, Sd) UCL      26.31    95% Chebyshev(Mean, Sd) UCL      29.97
 97.5% Chebyshev(Mean, Sd) UCL      35.06    99% Chebyshev(Mean, Sd) UCL      45.04

Number of Missing Observations       0
Minimum      27.3 Mean      61.63

Zinc

General Statistics
Total Number of Observations       8 Number of Distinct Observations       8

 highly negatively-skewed data, confidence limits (e.g., Chen, Johnson, Lognormal, and Gamma) ma
reliable.  Chen's and Johnson's methods provide adjustments for positvely skewed data sets.

Note: Sample size is small (e.g., <10), if data are collected using ISM approach, you should use
guidance provided in ITRC Tech Reg Guide on ISM (ITRC, 2012) to compute statistics of interest.

For example, you may want to use Chebyshev UCL to estimate EPC (ITRC, 2012).
Chebyshev UCL can be computed using the Nonparametric and All UCL Options of ProUCL 5.0

Coefficient of Variation       0.62 Skewness       2.05

Maximum    150 Median      52.2
SD      38.58 Std. Error of Mean      13.64

Normal GOF Test
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Data appear Approximate Normal at 5% Significance Level

Assuming Normal Distribution
   95% Normal UCL    95% UCLs (Adjusted for Skewness)

Lilliefors Test Statistic       0.29 Lilliefors GOF Test
5% Lilliefors Critical Value       0.31 Data appear Normal at 5% Significance Level

Shapiro Wilk Test Statistic       0.77 Shapiro Wilk GOF Test
5% Shapiro Wilk Critical Value       0.81 Data Not Normal at 5% Significance Level

5% A-D Critical Value       0.71d data appear Gamma Distributed at 5% Significan
K-S Test Statistic       0.22 Kolmogrov-Smirnoff Gamma GOF Test

Gamma GOF Test
A-D Test Statistic       0.40 Anderson-Darling Gamma GOF Test

   95% Student's-t UCL      87.47    95% Adjusted-CLT UCL (Chen-1995)      94.65
   95% Modified-t UCL (Johnson-1978)      89.12

Theta hat (MLE)      15.54 Theta star (bias corrected MLE)      24.05
nu hat (MLE)      63.45 nu star (bias corrected)      40.99

Gamma Statistics
k hat (MLE)       3.96 k star (bias corrected MLE)       2.56

5% K-S Critical Value       0.29d data appear Gamma Distributed at 5% Significan
Detected data appear Gamma Distributed at 5% Significance Level

Assuming Gamma Distribution
oximate Gamma UCL (use when n>=50))      92.47% Adjusted Gamma UCL (use when n<50)    103

Adjusted Level of Significance      0.019 Adjusted Chi Square Value      24.53

MLE Mean (bias corrected)      61.63 MLE Sd (bias corrected)      38.5
Approximate Chi Square Value (0.05)      27.32

Lognormal Statistics
Minimum of Logged Data       3.30 Mean of logged Data       3.99

5% Lilliefors Critical Value       0.31Data appear Lognormal at 5% Significance Level
Data appear Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.81Data appear Lognormal at 5% Significance Level
Lilliefors Test Statistic       0.19 Lilliefors Lognormal GOF Test

Lognormal GOF Test
Shapiro Wilk Test Statistic       0.94 Shapiro Wilk Lognormal GOF Test

   95% Chebyshev (MVUE) UCL    109.9  97.5% Chebyshev (MVUE) UCL    131.2
   99% Chebyshev (MVUE) UCL    173

Assuming Lognormal Distribution
   95% H-UCL      98.89    90% Chebyshev (MVUE) UCL      94.57

Maximum of Logged Data       5.01 SD of logged Data       0.52

   95% Hall's Bootstrap UCL    175.7    95% Percentile Bootstrap UCL      86.03
   95% BCA Bootstrap UCL      93.76

   95% CLT UCL      84.06    95% Jackknife UCL      87.47
   95% Standard Bootstrap UCL      83.11    95% Bootstrap-t UCL    111.5

Nonparametric Distribution Free UCL Statistics
Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
mmendations are based upon the results of the simulation studies summarized in Singh, Singh, and 

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.
For additional insight the user may want to consult a statistician.

Suggested UCL to Use
95% Student's-t UCL      87.47

   90% Chebyshev(Mean, Sd) UCL    102.5    95% Chebyshev(Mean, Sd) UCL    121.1
 97.5% Chebyshev(Mean, Sd) UCL    146.8    99% Chebyshev(Mean, Sd) UCL    197.3
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UCL Statistics for Data Sets with Non-Detects

User Selected Options
e/Time of Computation   2/13/2015 11:03:59 PM

General Statistics
Total Number of Observations      30 Number of Distinct Observations      30

 f Bootstrap Operations   2000

Aluminum

From File   ProUCLinput_courtyard_0-1.xls
Full Precision   OFF

Confidence Coefficient   95%

Coefficient of Variation       0.46 Skewness       3.48

Maximum  21700 Median   6515
SD   3213 Std. Error of Mean    586.7

Number of Missing Observations       0
Minimum   3600 Mean   6929

Data Not Normal at 5% Significance Level

Assuming Normal Distribution
   95% Normal UCL    95% UCLs (Adjusted for Skewness)

Lilliefors Test Statistic       0.19 Lilliefors GOF Test
5% Lilliefors Critical Value       0.16 Data Not Normal at 5% Significance Level

Normal GOF Test
Shapiro Wilk Test Statistic       0.66 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.92 Data Not Normal at 5% Significance Level

5% A-D Critical Value       0.74ata Not Gamma Distributed at 5% Significance Lev
K-S Test Statistic       0.12 Kolmogrov-Smirnoff Gamma GOF Test

Gamma GOF Test
A-D Test Statistic       0.88 Anderson-Darling Gamma GOF Test

   95% Student's-t UCL   7926    95% Adjusted-CLT UCL (Chen-1995)   8293
   95% Modified-t UCL (Johnson-1978)   7988

Theta hat (MLE)    902.4 Theta star (bias corrected MLE)    999.5
nu hat (MLE)    460.7 nu star (bias corrected)    416

Gamma Statistics
k hat (MLE)       7.67 k star (bias corrected MLE)       6.93

5% K-S Critical Value       0.16d data appear Gamma Distributed at 5% Significan
Detected data follow Appr. Gamma Distribution at 5% Significance Level

Assuming Gamma Distribution
roximate Gamma UCL (use when n>=50)   7796% Adjusted Gamma UCL (use when n<50)   7850

Adjusted Level of Significance      0.041 Adjusted Chi Square Value    367.2

MLE Mean (bias corrected)   6929 MLE Sd (bias corrected)   2632
Approximate Chi Square Value (0.05)    369.7

Lognormal Statistics
Minimum of Logged Data       8.18 Mean of logged Data       8.77

5% Lilliefors Critical Value       0.16Data appear Lognormal at 5% Significance Level
Data appear Approximate Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.92 Data Not Lognormal at 5% Significance Level
Lilliefors Test Statistic      0.098 Lilliefors Lognormal GOF Test

Lognormal GOF Test
Shapiro Wilk Test Statistic       0.91 Shapiro Wilk Lognormal GOF Test

   95% Chebyshev (MVUE) UCL   8770  97.5% Chebyshev (MVUE) UCL   9596
   99% Chebyshev (MVUE) UCL  11219

Assuming Lognormal Distribution
   95% H-UCL   7725    90% Chebyshev (MVUE) UCL   8175

Maximum of Logged Data       9.98 SD of logged Data       0.34

   95% Hall's Bootstrap UCL  12296    95% Percentile Bootstrap UCL   8014
   95% BCA Bootstrap UCL   8497

   95% CLT UCL   7894    95% Jackknife UCL   7926
   95% Standard Bootstrap UCL   7888    95% Bootstrap-t UCL   8629

Nonparametric Distribution Free UCL Statistics
Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
mmendations are based upon the results of the simulation studies summarized in Singh, Singh, and 

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

Suggested UCL to Use
95% Adjusted Gamma UCL   7850

   90% Chebyshev(Mean, Sd) UCL   8689    95% Chebyshev(Mean, Sd) UCL   9486
 97.5% Chebyshev(Mean, Sd) UCL  10593    99% Chebyshev(Mean, Sd) UCL  12766
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For additional insight the user may want to consult a statistician.

Minimum       1.12 Mean       2.40
Maximum       4.3 Median       2.38

Total Number of Observations      30 Number of Distinct Observations      29
Number of Missing Observations       0

Arsenic

General Statistics

5% Lilliefors Critical Value       0.16 Data appear Normal at 5% Significance Level
Data appear Normal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.92 Data appear Normal at 5% Significance Level
Lilliefors Test Statistic      0.092 Lilliefors GOF Test

Normal GOF Test
Shapiro Wilk Test Statistic       0.97 Shapiro Wilk GOF Test

SD       0.75 Std. Error of Mean       0.13
Coefficient of Variation       0.31 Skewness       0.50

Gamma GOF Test
A-D Test Statistic       0.18 Anderson-Darling Gamma GOF Test

5% A-D Critical Value       0.74d data appear Gamma Distributed at 5% Significan

   95% Modified-t UCL (Johnson-1978)       2.63

Assuming Normal Distribution
   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL       2.63    95% Adjusted-CLT UCL (Chen-1995)       2.64

Theta hat (MLE)       0.23 Theta star (bias corrected MLE)       0.25
nu hat (MLE)    626.6 nu star (bias corrected)    565.2

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics
k hat (MLE)      10.44 k star (bias corrected MLE)       9.42

K-S Test Statistic      0.075 Kolmogrov-Smirnoff Gamma GOF Test
5% K-S Critical Value       0.16d data appear Gamma Distributed at 5% Significan

Assuming Gamma Distribution
oximate Gamma UCL (use when n>=50))       2.65% Adjusted Gamma UCL (use when n<50)       2.67

Adjusted Level of Significance      0.041 Adjusted Chi Square Value    508.1

MLE Mean (bias corrected)       2.40 MLE Sd (bias corrected)       0.78
Approximate Chi Square Value (0.05)    511.1

Lognormal Statistics
Minimum of Logged Data       0.11 Mean of logged Data       0.82

5% Lilliefors Critical Value       0.16Data appear Lognormal at 5% Significance Level
Data appear Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.92Data appear Lognormal at 5% Significance Level
Lilliefors Test Statistic      0.084 Lilliefors Lognormal GOF Test

Lognormal GOF Test
Shapiro Wilk Test Statistic       0.98 Shapiro Wilk Lognormal GOF Test

   95% Chebyshev (MVUE) UCL       3.03  97.5% Chebyshev (MVUE) UCL       3.30
   99% Chebyshev (MVUE) UCL       3.84

Assuming Lognormal Distribution
   95% H-UCL       2.68    90% Chebyshev (MVUE) UCL       2.84

Maximum of Logged Data       1.45 SD of logged Data       0.32

   95% Hall's Bootstrap UCL       2.65    95% Percentile Bootstrap UCL       2.61
   95% BCA Bootstrap UCL       2.63

   95% CLT UCL       2.63    95% Jackknife UCL       2.63
   95% Standard Bootstrap UCL       2.63    95% Bootstrap-t UCL       2.66

Nonparametric Distribution Free UCL Statistics
Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
mmendations are based upon the results of the simulation studies summarized in Singh, Singh, and 

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.
For additional insight the user may want to consult a statistician.

Suggested UCL to Use
95% Student's-t UCL       2.63

   90% Chebyshev(Mean, Sd) UCL       2.81    95% Chebyshev(Mean, Sd) UCL       3.00
 97.5% Chebyshev(Mean, Sd) UCL       3.26    99% Chebyshev(Mean, Sd) UCL       3.77

Total Number of Observations      30 Number of Distinct Observations      25

Barium

General Statistics
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Minimum      44.9 Mean    143.9
Maximum    885 Median    113.5

Number of Missing Observations       0

5% Lilliefors Critical Value       0.16 Data Not Normal at 5% Significance Level
Data Not Normal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.92 Data Not Normal at 5% Significance Level
Lilliefors Test Statistic       0.36 Lilliefors GOF Test

Normal GOF Test
Shapiro Wilk Test Statistic       0.36 Shapiro Wilk GOF Test

SD    143 Std. Error of Mean      26.11
Coefficient of Variation       0.99 Skewness       5.11

Gamma GOF Test
A-D Test Statistic       3.82 Anderson-Darling Gamma GOF Test

5% A-D Critical Value       0.75ata Not Gamma Distributed at 5% Significance Lev

   95% Modified-t UCL (Johnson-1978)    192.4

Assuming Normal Distribution
   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL    188.3    95% Adjusted-CLT UCL (Chen-1995)    212.9

Theta hat (MLE)      44.21 Theta star (bias corrected MLE)      48.75
nu hat (MLE)    195.4 nu star (bias corrected)    177.2

Data Not Gamma Distributed at 5% Significance Level

Gamma Statistics
k hat (MLE)       3.25 k star (bias corrected MLE)       2.95

K-S Test Statistic       0.25 Kolmogrov-Smirnoff Gamma GOF Test
5% K-S Critical Value       0.16ata Not Gamma Distributed at 5% Significance Lev

Assuming Gamma Distribution
oximate Gamma UCL (use when n>=50))    173 % Adjusted Gamma UCL (use when n<50)    174.9

Adjusted Level of Significance      0.041 Adjusted Chi Square Value    145.8

MLE Mean (bias corrected)    143.9 MLE Sd (bias corrected)      83.77
Approximate Chi Square Value (0.05)    147.4

Lognormal Statistics
Minimum of Logged Data       3.80 Mean of logged Data       4.80

5% Lilliefors Critical Value       0.16 Data Not Lognormal at 5% Significance Level
Data Not Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.92 Data Not Lognormal at 5% Significance Level
Lilliefors Test Statistic       0.19 Lilliefors Lognormal GOF Test

Lognormal GOF Test
Shapiro Wilk Test Statistic       0.73 Shapiro Wilk Lognormal GOF Test

   95% Chebyshev (MVUE) UCL    187.6  97.5% Chebyshev (MVUE) UCL    210.1
   99% Chebyshev (MVUE) UCL    254.2

Assuming Lognormal Distribution
   95% H-UCL    160.8    90% Chebyshev (MVUE) UCL    171.5

Maximum of Logged Data       6.78 SD of logged Data       0.46

   95% Hall's Bootstrap UCL    373.5    95% Percentile Bootstrap UCL    193.2
   95% BCA Bootstrap UCL    225.2

   95% CLT UCL    186.9    95% Jackknife UCL    188.3
   95% Standard Bootstrap UCL    187    95% Bootstrap-t UCL    316.2

Nonparametric Distribution Free UCL Statistics
Data do not follow a Discernible Distribution (0.05)

Nonparametric Distribution Free UCLs

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
mmendations are based upon the results of the simulation studies summarized in Singh, Singh, and 

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.
For additional insight the user may want to consult a statistician.

Suggested UCL to Use
95% Student's-t UCL    188.3 or 95% Modified-t UCL    192.4

   90% Chebyshev(Mean, Sd) UCL    222.3    95% Chebyshev(Mean, Sd) UCL    257.8
 97.5% Chebyshev(Mean, Sd) UCL    307    99% Chebyshev(Mean, Sd) UCL    403.8

Minimum Detect      0.011 Minimum Non-Detect      0.037
Maximum Detect      0.047 Maximum Non-Detect       1.9

Number of Detects       6 Number of Non-Detects      24
Number of Distinct Detects       6 Number of Distinct Non-Detects      20

Benzo(a)pyrene

General Statistics
Total Number of Observations      30 Number of Distinct Observations      26

Median Detects      0.017 CV Detects       0.63
Skewness Detects       1.78 Kurtosis Detects       3.34

Variance Detects 1.9028E Percent Non-Detects      80%
Mean Detects      0.021 SD Detects      0.013
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Mean of Logged Detects     -3.968 SD of Logged Detects       0.54

Detected Data appear Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs
Mean      0.017 Standard Error of Mean     0.002

Lilliefors Test Statistic       0.25 Lilliefors GOF Test
5% Lilliefors Critical Value       0.36etected Data appear Normal at 5% Significance Le

Normal GOF Test on Detects Only
Shapiro Wilk Test Statistic       0.80 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.78etected Data appear Normal at 5% Significance Le

97.5% KM Chebyshev UCL      0.034 99% KM Chebyshev UCL      0.044

   95% KM (z) UCL      0.022    95% KM Bootstrap t UCL      0.024
90% KM Chebyshev UCL      0.025 95% KM Chebyshev UCL      0.029

SD     0.007    95% KM (BCA) UCL      0.022
95% KM (t) UCL      0.022 95% KM (Percentile Bootstrap) UCL      0.022

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only
k hat (MLE)       3.81 k star (bias corrected MLE)       2.02

K-S Test Statistic       0.20 Kolmogrov-Smirnoff GOF
5% K-S Critical Value       0.33d data appear Gamma Distributed at 5% Significan

Gamma GOF Tests on Detected Observations Only
A-D Test Statistic       0.39 Anderson-Darling GOF Test

5% A-D Critical Value       0.7d data appear Gamma Distributed at 5% Significan

Gamma Kaplan-Meier (KM) Statistics
k hat (KM)       5.19 nu hat (KM)    311.6

MLE Mean (bias corrected)      0.021 MLE Sd (bias corrected)      0.015

Theta hat (MLE)     0.005 Theta star (bias corrected MLE)      0.010
nu hat (MLE)      45.81 nu star (bias corrected)      24.24

ma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM e
Minimum      0.011 Mean      0.017

Gamma ROS Statistics using Imputed  Non-Detects
GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1
For such situations, GROS method tends to yield inflated values of UCLs and BTVs

pproximate Chi Square Value (311.57, α)    271.7 Adjusted Chi Square Value (311.57, β)    269.5
 Approximate KM-UCL (use when n>=50)      0.020mma Adjusted KM-UCL (use when n<50)      0.020

nu hat (MLE)    703.9 nu star (bias corrected)    634.8
MLE Mean (bias corrected)      0.017 MLE Sd (bias corrected)     0.005

k hat (MLE)      11.73 k star (bias corrected MLE)      10.58
Theta hat (MLE)     0.001 Theta star (bias corrected MLE)     0.001

Maximum      0.047 Median      0.016
SD     0.006 CV       0.37

Lognormal GOF Test on Detected Observations Only
Shapiro Wilk Test Statistic       0.91 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.78ected Data appear Lognormal at 5% Significance L

mma Approximate UCL (use when n>=50)      0.019% Gamma Adjusted UCL (use when n<50)      0.019

Adjusted Level of Significance (β)      0.041
pproximate Chi Square Value (634.84, α)    577.4 Adjusted Chi Square Value (634.84, β)    574.2

SD in Original Scale     0.006 SD in Log Scale       0.26
% t UCL (assumes normality of ROS data)      0.019    95% Percentile Bootstrap UCL      0.019

Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects
Mean in Original Scale      0.017 Mean in Log Scale     -4.104

Lilliefors Test Statistic       0.17 Lilliefors GOF Test
5% Lilliefors Critical Value       0.36ected Data appear Lognormal at 5% Significance L

KM SD (logged)       0.36    95% Critical H Value (KM-Log)       1.84
KM Standard Error of Mean (logged)       0.14

CLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distribute
KM Mean (logged)     -4.112    95% H-UCL (KM -Log)      0.019

   95% BCA Bootstrap UCL      0.020    95% Bootstrap t UCL      0.021
   95% H-UCL (Log ROS)      0.018

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics
Detected Data appear Normal Distributed at 5% Significance Level

SD in Original Scale       0.23 SD in Log Scale       1.00
   95% t UCL (Assumes normality)       0.15    95% H-Stat UCL      0.068

DL/2 Statistics
DL/2 Normal DL/2 Log-Transformed
Mean in Original Scale      0.082 Mean in Log Scale     -3.642

Suggested UCL to Use
95% KM (t) UCL      0.022 95% KM (Percentile Bootstrap) UCL      0.022
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Benzo(b)fluoranthene

General Statistics
Total Number of Observations      30 Number of Distinct Observations      28

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
Recommendations are based upon data size, data distribution, and skewness.

mmendations are based upon the results of the simulation studies summarized in Singh, Maichle, and 
ations results will not cover all Real World data sets; for additional insight the user may want to cons

Variance Detects     0.003 Percent Non-Detects      63.33
Mean Detects      0.059 SD Detects      0.062

Minimum Detect      0.015 Minimum Non-Detect      0.038
Maximum Detect       0.22 Maximum Non-Detect       1.9

Number of Detects      11 Number of Non-Detects      19
Number of Distinct Detects      11 Number of Distinct Non-Detects      17

Normal GOF Test on Detects Only
Shapiro Wilk Test Statistic       0.69 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.85Detected Data Not Normal at 5% Significance Leve

Mean of Logged Detects     -3.17 SD of Logged Detects       0.80

Median Detects      0.034 CV Detects       1.05
Skewness Detects       2.17 Kurtosis Detects       4.64

SD      0.041    95% KM (BCA) UCL      0.053
95% KM (t) UCL      0.053 95% KM (Percentile Bootstrap) UCL      0.053

Detected Data Not Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs
Mean      0.038 Standard Error of Mean     0.008

Lilliefors Test Statistic       0.32 Lilliefors GOF Test
5% Lilliefors Critical Value       0.26Detected Data Not Normal at 5% Significance Leve

Gamma GOF Tests on Detected Observations Only
A-D Test Statistic       0.73 Anderson-Darling GOF Test

5% A-D Critical Value       0.74d data appear Gamma Distributed at 5% Significan

97.5% KM Chebyshev UCL      0.091 99% KM Chebyshev UCL       0.12

   95% KM (z) UCL      0.052    95% KM Bootstrap t UCL      0.074
90% KM Chebyshev UCL      0.064 95% KM Chebyshev UCL      0.075

Theta hat (MLE)      0.037 Theta star (bias corrected MLE)      0.049
nu hat (MLE)      34.67 nu star (bias corrected)      26.55

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only
k hat (MLE)       1.57 k star (bias corrected MLE)       1.20

K-S Test Statistic       0.25 Kolmogrov-Smirnoff GOF
5% K-S Critical Value       0.26d data appear Gamma Distributed at 5% Significan

Approximate Chi Square Value (53.19, α)      37.43 Adjusted Chi Square Value (53.19, β)      36.67
 Approximate KM-UCL (use when n>=50)      0.055mma Adjusted KM-UCL (use when n<50)      0.056

Gamma Kaplan-Meier (KM) Statistics
k hat (KM)       0.88 nu hat (KM)      53.19

MLE Mean (bias corrected)      0.059 MLE Sd (bias corrected)      0.054

Maximum       0.22 Median      0.018
SD      0.042 CV       1.24

ma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM e
Minimum      0.01 Mean      0.033

Gamma ROS Statistics using Imputed  Non-Detects
GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1
For such situations, GROS method tends to yield inflated values of UCLs and BTVs

Adjusted Level of Significance (β)      0.041
Approximate Chi Square Value (93.11, α)      71.86 Adjusted Chi Square Value (93.11, β)      70.78

nu hat (MLE)    102 nu star (bias corrected)      93.11
MLE Mean (bias corrected)      0.033 MLE Sd (bias corrected)      0.027

k hat (MLE)       1.7 k star (bias corrected MLE)       1.55
Theta hat (MLE)      0.019 Theta star (bias corrected MLE)      0.021

Lilliefors Test Statistic       0.19 Lilliefors GOF Test
5% Lilliefors Critical Value       0.26ected Data appear Lognormal at 5% Significance L

Lognormal GOF Test on Detected Observations Only
Shapiro Wilk Test Statistic       0.91 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.85ected Data appear Lognormal at 5% Significance L

mma Approximate UCL (use when n>=50)      0.043% Gamma Adjusted UCL (use when n<50)      0.044

   95% BCA Bootstrap UCL      0.056    95% Bootstrap t UCL      0.085
   95% H-UCL (Log ROS)      0.043

SD in Original Scale      0.040 SD in Log Scale       0.54
% t UCL (assumes normality of ROS data)      0.050    95% Percentile Bootstrap UCL      0.051

Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects
Mean in Original Scale      0.038 Mean in Log Scale     -3.48

CLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distribute
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DL/2 Statistics
DL/2 Normal DL/2 Log-Transformed
Mean in Original Scale      0.096 Mean in Log Scale     -3.365

KM SD (logged)       0.59    95% Critical H Value (KM-Log)       2.02
KM Standard Error of Mean (logged)       0.14

KM Mean (logged)     -3.494    95% H-UCL (KM -Log)      0.045

Suggested UCL to Use
95% KM (t) UCL      0.053 95% GROS Adjusted Gamma UCL      0.044

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics
Detected Data appear Gamma Distributed at 5% Significance Level

SD in Original Scale       0.23 SD in Log Scale       1.07
   95% t UCL (Assumes normality)       0.17    95% H-Stat UCL       0.10

Benzo(g,h,i)perylene

General Statistics
Total Number of Observations      30 Number of Distinct Observations      27

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
Recommendations are based upon data size, data distribution, and skewness.

mmendations are based upon the results of the simulation studies summarized in Singh, Maichle, and 
ations results will not cover all Real World data sets; for additional insight the user may want to cons

95% Adjusted Gamma KM-UCL      0.056

Variance Detects 3.7973E Percent Non-Detects      80%
Mean Detects      0.025 SD Detects      0.019

Minimum Detect      0.013 Minimum Non-Detect      0.037
Maximum Detect      0.064 Maximum Non-Detect       1.9

Number of Detects       6 Number of Non-Detects      24
Number of Distinct Detects       6 Number of Distinct Non-Detects      21

Normal GOF Test on Detects Only
Shapiro Wilk Test Statistic       0.7 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.78Detected Data Not Normal at 5% Significance Leve

Mean of Logged Detects     -3.839 SD of Logged Detects       0.59

Median Detects      0.018 CV Detects       0.76
Skewness Detects       2.15 Kurtosis Detects       4.80

SD     0.009    95% KM (BCA) UCL      0.024
95% KM (t) UCL      0.024 95% KM (Percentile Bootstrap) UCL      0.024

Detected Data appear Approximate Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs
Mean      0.019 Standard Error of Mean     0.002

Lilliefors Test Statistic       0.32 Lilliefors GOF Test
5% Lilliefors Critical Value       0.36etected Data appear Normal at 5% Significance Le

Gamma GOF Tests on Detected Observations Only
A-D Test Statistic       0.64 Anderson-Darling GOF Test

5% A-D Critical Value       0.70d data appear Gamma Distributed at 5% Significan

97.5% KM Chebyshev UCL      0.037 99% KM Chebyshev UCL      0.047

   95% KM (z) UCL      0.024    95% KM Bootstrap t UCL      0.028
90% KM Chebyshev UCL      0.028 95% KM Chebyshev UCL      0.031

Theta hat (MLE)     0.008 Theta star (bias corrected MLE)      0.015
nu hat (MLE)      36.64 nu star (bias corrected)      19.65

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only
k hat (MLE)       3.05 k star (bias corrected MLE)       1.63

K-S Test Statistic       0.27 Kolmogrov-Smirnoff GOF
5% K-S Critical Value       0.33d data appear Gamma Distributed at 5% Significan

pproximate Chi Square Value (240.64, α)    205.7 Adjusted Chi Square Value (240.64, β)    203.9
 Approximate KM-UCL (use when n>=50)      0.022mma Adjusted KM-UCL (use when n<50)      0.023

Gamma Kaplan-Meier (KM) Statistics
k hat (KM)       4.01 nu hat (KM)    240.6

MLE Mean (bias corrected)      0.025 MLE Sd (bias corrected)      0.02

Maximum      0.064 Median      0.017
SD     0.009 CV       0.46

ma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM e
Minimum      0.012 Mean      0.019

Gamma ROS Statistics using Imputed  Non-Detects
GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1
For such situations, GROS method tends to yield inflated values of UCLs and BTVs

Adjusted Level of Significance (β)      0.041

nu hat (MLE)    550.1 nu star (bias corrected)    496.5
MLE Mean (bias corrected)      0.019 MLE Sd (bias corrected)     0.006

k hat (MLE)       9.16 k star (bias corrected MLE)       8.27
Theta hat (MLE)     0.002 Theta star (bias corrected MLE)     0.002
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pproximate Chi Square Value (496.46, α)    445.8 Adjusted Chi Square Value (496.46, β)    443

Lilliefors Test Statistic       0.24 Lilliefors GOF Test
5% Lilliefors Critical Value       0.36ected Data appear Lognormal at 5% Significance L

Lognormal GOF Test on Detected Observations Only
Shapiro Wilk Test Statistic       0.84 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.78ected Data appear Lognormal at 5% Significance L

mma Approximate UCL (use when n>=50)      0.021% Gamma Adjusted UCL (use when n<50)      0.021

   95% BCA Bootstrap UCL      0.024    95% Bootstrap t UCL      0.027
   95% H-UCL (Log ROS)      0.021

SD in Original Scale     0.008 SD in Log Scale       0.27
% t UCL (assumes normality of ROS data)      0.022    95% Percentile Bootstrap UCL      0.022

Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects
Mean in Original Scale      0.019 Mean in Log Scale     -3.985

DL/2 Statistics
DL/2 Normal DL/2 Log-Transformed
Mean in Original Scale      0.083 Mean in Log Scale     -3.619

KM SD (logged)       0.34    95% Critical H Value (KM-Log)       1.83
KM Standard Error of Mean (logged)       0.12

CLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distribute
KM Mean (logged)     -4.01    95% H-UCL (KM -Log)      0.021

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
Recommendations are based upon data size, data distribution, and skewness.

mmendations are based upon the results of the simulation studies summarized in Singh, Maichle, and 
ations results will not cover all Real World data sets; for additional insight the user may want to cons

Suggested UCL to Use
95% KM (t) UCL      0.024 95% KM (Percentile Bootstrap) UCL      0.024

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics
Detected Data appear Approximate Normal Distributed at 5% Significance Level

SD in Original Scale       0.23 SD in Log Scale       1.00
   95% t UCL (Assumes normality)       0.15    95% H-Stat UCL      0.070

Minimum Detect      0.096 Minimum Non-Detect      0.099
Maximum Detect       0.38 Maximum Non-Detect       2.3

Number of Detects      21 Number of Non-Detects       9
Number of Distinct Detects      21 Number of Distinct Non-Detects       9

Bis(2-ethylhexyl)phthalate

General Statistics
Total Number of Observations      30 Number of Distinct Observations      29

Mean of Logged Detects     -1.978 SD of Logged Detects       0.38

Median Detects       0.12 CV Detects       0.49
Skewness Detects       2.21 Kurtosis Detects       4.80

Variance Detects     0.005 Percent Non-Detects      30%
Mean Detects       0.15 SD Detects      0.075

Detected Data Not Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs
Mean       0.14 Standard Error of Mean      0.014

Lilliefors Test Statistic       0.25 Lilliefors GOF Test
5% Lilliefors Critical Value       0.19Detected Data Not Normal at 5% Significance Leve

Normal GOF Test on Detects Only
Shapiro Wilk Test Statistic       0.70 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.90Detected Data Not Normal at 5% Significance Leve

97.5% KM Chebyshev UCL       0.23 99% KM Chebyshev UCL       0.28

   95% KM (z) UCL       0.16    95% KM Bootstrap t UCL       0.18
90% KM Chebyshev UCL       0.18 95% KM Chebyshev UCL       0.20

SD      0.068 95% KM (BCA) UCL       0.16
   95% KM (t) UCL       0.16    95% KM (Percentile Bootstrap) UCL       0.16

Detected Data Not Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only
k hat (MLE)       6.14 k star (bias corrected MLE)       5.29

K-S Test Statistic       0.19 Kolmogrov-Smirnoff GOF
5% K-S Critical Value       0.19ed Data Not Gamma Distributed at 5% Significanc

Gamma GOF Tests on Detected Observations Only
A-D Test Statistic       1.46 Anderson-Darling GOF Test

5% A-D Critical Value       0.74ed Data Not Gamma Distributed at 5% Significanc

Gamma Kaplan-Meier (KM) Statistics

MLE Mean (bias corrected)       0.15 MLE Sd (bias corrected)      0.065

Theta hat (MLE)      0.024 Theta star (bias corrected MLE)      0.028
nu hat (MLE)    258 nu star (bias corrected)    222.5
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k hat (KM)       4.31 nu hat (KM)    258.8

ma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM e
Minimum      0.066 Mean       0.13

Gamma ROS Statistics using Imputed  Non-Detects
GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1
For such situations, GROS method tends to yield inflated values of UCLs and BTVs

pproximate Chi Square Value (258.85, α)    222.6 Adjusted Chi Square Value (258.85, β)    220.7
 Approximate KM-UCL (use when n>=50)       0.16mma Adjusted KM-UCL (use when n<50)       0.16

nu hat (MLE)    406.5 nu star (bias corrected)    367.2
MLE Mean (bias corrected)       0.13 MLE Sd (bias corrected)      0.056

k hat (MLE)       6.77 k star (bias corrected MLE)       6.12
Theta hat (MLE)      0.020 Theta star (bias corrected MLE)      0.022

Maximum       0.38 Median       0.12
SD      0.066 CV       0.47

Lognormal GOF Test on Detected Observations Only
Shapiro Wilk Test Statistic       0.83 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.90etected Data Not Lognormal at 5% Significance Le

mma Approximate UCL (use when n>=50)       0.15% Gamma Adjusted UCL (use when n<50)       0.15

Adjusted Level of Significance (β)      0.041
pproximate Chi Square Value (367.23, α)    323.8 Adjusted Chi Square Value (367.23, β)    321.5

SD in Original Scale      0.064 SD in Log Scale       0.34
% t UCL (assumes normality of ROS data)       0.16    95% Percentile Bootstrap UCL       0.16

Detected Data appear Approximate Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects
Mean in Original Scale       0.14 Mean in Log Scale     -2.03

Lilliefors Test Statistic       0.17 Lilliefors GOF Test
5% Lilliefors Critical Value       0.19ected Data appear Lognormal at 5% Significance L

KM SD (logged)       0.36    95% Critical H Value (KM-Log)       1.84
KM Standard Error of Mean (logged)      0.074

CLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distribute
KM Mean (logged)     -2.024    95% H-UCL (KM -Log)       0.16

   95% BCA Bootstrap UCL       0.16    95% Bootstrap t UCL       0.18
   95% H-UCL (Log ROS)       0.15

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics
Detected Data appear Approximate Lognormal Distributed at 5% Significance Level

SD in Original Scale       0.23 SD in Log Scale       0.68
   95% t UCL (Assumes normality)       0.27    95% H-Stat UCL       0.24

DL/2 Statistics
DL/2 Normal DL/2 Log-Transformed
Mean in Original Scale       0.20 Mean in Log Scale     -1.912

Cadmium

General Statistics
Total Number of Observations      30 Number of Distinct Observations      28

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
Recommendations are based upon data size, data distribution, and skewness.

mmendations are based upon the results of the simulation studies summarized in Singh, Maichle, and 
ations results will not cover all Real World data sets; for additional insight the user may want to cons

Suggested UCL to Use
95% KM (BCA) UCL       0.16

Variance Detects      0.029 Percent Non-Detects      70%
Mean Detects       0.42 SD Detects       0.17

Minimum Detect       0.23 Minimum Non-Detect       0.50
Maximum Detect       0.70 Maximum Non-Detect       0.71

Number of Detects       9 Number of Non-Detects      21
Number of Distinct Detects       9 Number of Distinct Non-Detects      19

Normal GOF Test on Detects Only
Shapiro Wilk Test Statistic       0.89 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.82etected Data appear Normal at 5% Significance Le

Mean of Logged Detects     -0.933 SD of Logged Detects       0.39

Median Detects       0.34 CV Detects       0.40
Skewness Detects       0.71 Kurtosis Detects     -1.087

SD       0.12    95% KM (BCA) UCL       0.41
95% KM (t) UCL       0.41 95% KM (Percentile Bootstrap) UCL       0.41

Detected Data appear Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs
Mean       0.35 Standard Error of Mean      0.032

Lilliefors Test Statistic       0.22 Lilliefors GOF Test
5% Lilliefors Critical Value       0.29etected Data appear Normal at 5% Significance Le

   95% KM (z) UCL       0.41    95% KM Bootstrap t UCL       0.42
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Gamma GOF Tests on Detected Observations Only
A-D Test Statistic       0.39 Anderson-Darling GOF Test

5% A-D Critical Value       0.72d data appear Gamma Distributed at 5% Significan

97.5% KM Chebyshev UCL       0.56 99% KM Chebyshev UCL       0.68
90% KM Chebyshev UCL       0.45 95% KM Chebyshev UCL       0.5

Theta hat (MLE)      0.058 Theta star (bias corrected MLE)      0.086
nu hat (MLE)    129.5 nu star (bias corrected)      87.65

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only
k hat (MLE)       7.19 k star (bias corrected MLE)       4.87

K-S Test Statistic       0.2 Kolmogrov-Smirnoff GOF
5% K-S Critical Value       0.28d data appear Gamma Distributed at 5% Significan

pproximate Chi Square Value (529.63, α)    477.3 Adjusted Chi Square Value (529.63, β)    474.4
 Approximate KM-UCL (use when n>=50)       0.39mma Adjusted KM-UCL (use when n<50)       0.39

Gamma Kaplan-Meier (KM) Statistics
k hat (KM)       8.82 nu hat (KM)    529.6

MLE Mean (bias corrected)       0.42 MLE Sd (bias corrected)       0.19

Maximum       0.70 Median       0.33
SD       0.10 CV       0.28

ma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM e
Minimum       0.23 Mean       0.35

Gamma ROS Statistics using Imputed  Non-Detects
GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1
For such situations, GROS method tends to yield inflated values of UCLs and BTVs

Adjusted Level of Significance (β)      0.041
pproximate Chi Square Value (913.93, α)    844.8 Adjusted Chi Square Value (913.93, β)    840.9

nu hat (MLE)   1014 nu star (bias corrected)    913.9
MLE Mean (bias corrected)       0.35 MLE Sd (bias corrected)      0.091

k hat (MLE)      16.9 k star (bias corrected MLE)      15.23
Theta hat (MLE)      0.021 Theta star (bias corrected MLE)      0.023

Lilliefors Test Statistic       0.17 Lilliefors GOF Test
5% Lilliefors Critical Value       0.29ected Data appear Lognormal at 5% Significance L

Lognormal GOF Test on Detected Observations Only
Shapiro Wilk Test Statistic       0.93 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.82ected Data appear Lognormal at 5% Significance L

mma Approximate UCL (use when n>=50)       0.38% Gamma Adjusted UCL (use when n<50)       0.38

   95% BCA Bootstrap UCL       0.39    95% Bootstrap t UCL       0.41
   95% H-UCL (Log ROS)       0.38

SD in Original Scale       0.10 SD in Log Scale       0.23
% t UCL (assumes normality of ROS data)       0.38    95% Percentile Bootstrap UCL       0.38

Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects
Mean in Original Scale       0.35 Mean in Log Scale     -1.065

DL/2 Statistics
DL/2 Normal DL/2 Log-Transformed
Mean in Original Scale       0.33 Mean in Log Scale     -1.137

KM SD (logged)       0.29    95% Critical H Value (KM-Log)       1.80
KM Standard Error of Mean (logged)      0.088

CLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distribute
KM Mean (logged)     -1.076    95% H-UCL (KM -Log)       0.39

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
Recommendations are based upon data size, data distribution, and skewness.

mmendations are based upon the results of the simulation studies summarized in Singh, Maichle, and 
ations results will not cover all Real World data sets; for additional insight the user may want to cons

Suggested UCL to Use
95% KM (t) UCL       0.41 95% KM (Percentile Bootstrap) UCL       0.41

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics
Detected Data appear Normal Distributed at 5% Significance Level

SD in Original Scale       0.11 SD in Log Scale       0.25
   95% t UCL (Assumes normality)       0.36    95% H-Stat UCL       0.36

Minimum    796 Mean   2246
Maximum   6890 Median   2330

Total Number of Observations      30 Number of Distinct Observations      28
Number of Missing Observations       0

Calcium

General Statistics

SD   1112 Std. Error of Mean    203.1
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5% Lilliefors Critical Value       0.16 Data Not Normal at 5% Significance Level
Data Not Normal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.92 Data Not Normal at 5% Significance Level
Lilliefors Test Statistic       0.19 Lilliefors GOF Test

Normal GOF Test
Shapiro Wilk Test Statistic       0.78 Shapiro Wilk GOF Test

Coefficient of Variation       0.49 Skewness       2.49

Gamma GOF Test
A-D Test Statistic       0.62 Anderson-Darling Gamma GOF Test

5% A-D Critical Value       0.74d data appear Gamma Distributed at 5% Significan

   95% Modified-t UCL (Johnson-1978)   2607

Assuming Normal Distribution
   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL   2591    95% Adjusted-CLT UCL (Chen-1995)   2679

Theta hat (MLE)    411.4 Theta star (bias corrected MLE)    455
nu hat (MLE)    327.6 nu star (bias corrected)    296.2

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics
k hat (MLE)       5.46 k star (bias corrected MLE)       4.93

K-S Test Statistic       0.13 Kolmogrov-Smirnoff Gamma GOF Test
5% K-S Critical Value       0.16d data appear Gamma Distributed at 5% Significan

Lognormal GOF Test
Shapiro Wilk Test Statistic       0.95 Shapiro Wilk Lognormal GOF Test

Assuming Gamma Distribution
roximate Gamma UCL (use when n>=50)   2585% Adjusted Gamma UCL (use when n<50)   2607

Adjusted Level of Significance      0.041 Adjusted Chi Square Value    255.2

MLE Mean (bias corrected)   2246 MLE Sd (bias corrected)   1011
Approximate Chi Square Value (0.05)    257.3

Maximum of Logged Data       8.83 SD of logged Data       0.43

Lognormal Statistics
Minimum of Logged Data       6.68 Mean of logged Data       7.62

5% Lilliefors Critical Value       0.16Data appear Lognormal at 5% Significance Level
Data appear Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.92Data appear Lognormal at 5% Significance Level
Lilliefors Test Statistic       0.14 Lilliefors Lognormal GOF Test

Nonparametric Distribution Free UCL Statistics
Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

   95% Chebyshev (MVUE) UCL   3038  97.5% Chebyshev (MVUE) UCL   3384
   99% Chebyshev (MVUE) UCL   4064

Assuming Lognormal Distribution
   95% H-UCL   2618    90% Chebyshev (MVUE) UCL   2789

   90% Chebyshev(Mean, Sd) UCL   2855    95% Chebyshev(Mean, Sd) UCL   3131
 97.5% Chebyshev(Mean, Sd) UCL   3514    99% Chebyshev(Mean, Sd) UCL   4267

   95% Hall's Bootstrap UCL   4244    95% Percentile Bootstrap UCL   2596
   95% BCA Bootstrap UCL   2684

   95% CLT UCL   2580    95% Jackknife UCL   2591
   95% Standard Bootstrap UCL   2572    95% Bootstrap-t UCL   2715

Chloride

General Statistics
Total Number of Observations      28 Number of Distinct Observations      28

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
mmendations are based upon the results of the simulation studies summarized in Singh, Singh, and 

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.
For additional insight the user may want to consult a statistician.

Suggested UCL to Use
95% Adjusted Gamma UCL   2607

Variance Detects      55.03 Percent Non-Detects      64.29
Mean Detects       8.01 SD Detects       7.41

Minimum Detect       2.81 Minimum Non-Detect       2.53
Maximum Detect      26.8 Maximum Non-Detect       5.66

Number of Detects      10 Number of Non-Detects      18
Number of Distinct Detects      10 Number of Distinct Non-Detects      18

Normal GOF Test on Detects Only
Shapiro Wilk Test Statistic       0.71 Shapiro Wilk GOF Test

Mean of Logged Detects       1.80 SD of Logged Detects       0.73

Median Detects       5.03 CV Detects       0.92
Skewness Detects       2.12 Kurtosis Detects       4.83
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5% Shapiro Wilk Critical Value       0.84Detected Data Not Normal at 5% Significance Leve

SD       4.92    95% KM (BCA) UCL       6.51
95% KM (t) UCL       6.26 95% KM (Percentile Bootstrap) UCL       6.33

Detected Data Not Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs
Mean       4.59 Standard Error of Mean       0.98

Lilliefors Test Statistic       0.28 Lilliefors GOF Test
5% Lilliefors Critical Value       0.28Detected Data Not Normal at 5% Significance Leve

Gamma GOF Tests on Detected Observations Only
A-D Test Statistic       0.68 Anderson-Darling GOF Test

5% A-D Critical Value       0.73d data appear Gamma Distributed at 5% Significan

97.5% KM Chebyshev UCL      10.73 99% KM Chebyshev UCL      14.38

   95% KM (z) UCL       6.20    95% KM Bootstrap t UCL       8.24
90% KM Chebyshev UCL       7.54 95% KM Chebyshev UCL       8.87

Theta hat (MLE)       4.12 Theta star (bias corrected MLE)       5.61
nu hat (MLE)      38.87 nu star (bias corrected)      28.54

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only
k hat (MLE)       1.94 k star (bias corrected MLE)       1.42

K-S Test Statistic       0.22 Kolmogrov-Smirnoff GOF
5% K-S Critical Value       0.27d data appear Gamma Distributed at 5% Significan

Approximate Chi Square Value (48.62, α)      33.61 Adjusted Chi Square Value (48.62, β)      32.84
 Approximate KM-UCL (use when n>=50)       6.64mma Adjusted KM-UCL (use when n<50)       6.79

Gamma Kaplan-Meier (KM) Statistics
k hat (KM)       0.86 nu hat (KM)      48.62

MLE Mean (bias corrected)       8.01 MLE Sd (bias corrected)       6.70

Maximum      26.8 Median      0.01
SD       5.79 CV       2.02

ma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM e
Minimum      0.01 Mean       2.86

Gamma ROS Statistics using Imputed  Non-Detects
GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1
For such situations, GROS method tends to yield inflated values of UCLs and BTVs

Adjusted Level of Significance (β)      0.040
Approximate Chi Square Value (12.12, α)       5.30 Adjusted Chi Square Value (12.12, β)       5.03

nu hat (MLE)      12.08 nu star (bias corrected)      12.12
MLE Mean (bias corrected)       2.86 MLE Sd (bias corrected)       6.16

k hat (MLE)       0.21 k star (bias corrected MLE)       0.21
Theta hat (MLE)      13.29 Theta star (bias corrected MLE)      13.25

Lilliefors Test Statistic       0.19 Lilliefors GOF Test
5% Lilliefors Critical Value       0.28ected Data appear Lognormal at 5% Significance L

Lognormal GOF Test on Detected Observations Only
Shapiro Wilk Test Statistic       0.89 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.84ected Data appear Lognormal at 5% Significance L

mma Approximate UCL (use when n>=50)       6.55% Gamma Adjusted UCL (use when n<50)       6.91

   95% BCA Bootstrap UCL       6.07    95% Bootstrap t UCL       7.41
   95% H-UCL (Log ROS)       4.95

SD in Original Scale       5.44 SD in Log Scale       0.95
% t UCL (assumes normality of ROS data)       5.34    95% Percentile Bootstrap UCL       5.43

Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects
Mean in Original Scale       3.58 Mean in Log Scale       0.70

DL/2 Statistics
DL/2 Normal DL/2 Log-Transformed
Mean in Original Scale       4.04 Mean in Log Scale       1.01

KM SD (logged)       0.57    95% Critical H Value (KM-Log)       2.00
KM Standard Error of Mean (logged)       0.11

CLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distribute
KM Mean (logged)       1.27    95% H-UCL (KM -Log)       5.29

Suggested UCL to Use
95% KM (t) UCL       6.26 95% GROS Adjusted Gamma UCL       6.91

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics
Detected Data appear Gamma Distributed at 5% Significance Level

SD in Original Scale       5.25 SD in Log Scale       0.76
   95% t UCL (Assumes normality)       5.73    95% H-Stat UCL       5.07

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
Recommendations are based upon data size, data distribution, and skewness.

mmendations are based upon the results of the simulation studies summarized in Singh, Maichle, and 

95% Adjusted Gamma KM-UCL       6.79
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Chromium

General Statistics
Total Number of Observations      30 Number of Distinct Observations      28

ations results will not cover all Real World data sets; for additional insight the user may want to cons

Coefficient of Variation       0.28 Skewness       0.54

Maximum      15.6 Median       8.54
SD       2.39 Std. Error of Mean       0.43

Number of Missing Observations       0
Minimum       3.6 Mean       8.42

Data appear Normal at 5% Significance Level

Assuming Normal Distribution
   95% Normal UCL    95% UCLs (Adjusted for Skewness)

Lilliefors Test Statistic      0.099 Lilliefors GOF Test
5% Lilliefors Critical Value       0.16 Data appear Normal at 5% Significance Level

Normal GOF Test
Shapiro Wilk Test Statistic       0.96 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.92 Data appear Normal at 5% Significance Level

5% A-D Critical Value       0.74d data appear Gamma Distributed at 5% Significan
K-S Test Statistic       0.12 Kolmogrov-Smirnoff Gamma GOF Test

Gamma GOF Test
A-D Test Statistic       0.46 Anderson-Darling Gamma GOF Test

   95% Student's-t UCL       9.16    95% Adjusted-CLT UCL (Chen-1995)       9.18
   95% Modified-t UCL (Johnson-1978)       9.17

Theta hat (MLE)       0.69 Theta star (bias corrected MLE)       0.76
nu hat (MLE)    732.6 nu star (bias corrected)    660.7

Gamma Statistics
k hat (MLE)      12.21 k star (bias corrected MLE)      11.01

5% K-S Critical Value       0.16d data appear Gamma Distributed at 5% Significan
Detected data appear Gamma Distributed at 5% Significance Level

Lognormal GOF Test
Shapiro Wilk Test Statistic       0.95 Shapiro Wilk Lognormal GOF Test

Assuming Gamma Distribution
oximate Gamma UCL (use when n>=50))       9.24% Adjusted Gamma UCL (use when n<50)       9.29

Adjusted Level of Significance      0.041 Adjusted Chi Square Value    598.8

MLE Mean (bias corrected)       8.42 MLE Sd (bias corrected)       2.53
Approximate Chi Square Value (0.05)    602.1

Maximum of Logged Data       2.74 SD of logged Data       0.30

Lognormal Statistics
Minimum of Logged Data       1.28 Mean of logged Data       2.08

5% Lilliefors Critical Value       0.16Data appear Lognormal at 5% Significance Level
Data appear Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.92Data appear Lognormal at 5% Significance Level
Lilliefors Test Statistic       0.14 Lilliefors Lognormal GOF Test

Nonparametric Distribution Free UCL Statistics
Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

   95% Chebyshev (MVUE) UCL      10.5  97.5% Chebyshev (MVUE) UCL      11.39
   99% Chebyshev (MVUE) UCL      13.14

Assuming Lognormal Distribution
   95% H-UCL       9.35    90% Chebyshev (MVUE) UCL       9.85

   90% Chebyshev(Mean, Sd) UCL       9.73    95% Chebyshev(Mean, Sd) UCL      10.33
 97.5% Chebyshev(Mean, Sd) UCL      11.16    99% Chebyshev(Mean, Sd) UCL      12.78

   95% Hall's Bootstrap UCL       9.31    95% Percentile Bootstrap UCL       9.16
   95% BCA Bootstrap UCL       9.15

   95% CLT UCL       9.14    95% Jackknife UCL       9.16
   95% Standard Bootstrap UCL       9.11    95% Bootstrap-t UCL       9.23

Chrysene

General Statistics
Total Number of Observations      30 Number of Distinct Observations      27

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
mmendations are based upon the results of the simulation studies summarized in Singh, Singh, and 

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.
For additional insight the user may want to consult a statistician.

Suggested UCL to Use
95% Student's-t UCL       9.16

Number of Detects       8 Number of Non-Detects      22
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Variance Detects     0.001 Percent Non-Detects      73.33
Mean Detects      0.046 SD Detects      0.033

Minimum Detect      0.019 Minimum Non-Detect      0.037
Maximum Detect       0.11 Maximum Non-Detect       1.9

Number of Distinct Detects       8 Number of Distinct Non-Detects      19

Normal GOF Test on Detects Only
Shapiro Wilk Test Statistic       0.82 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.81etected Data appear Normal at 5% Significance Le

Mean of Logged Detects     -3.282 SD of Logged Detects       0.67

Median Detects      0.035 CV Detects       0.72
Skewness Detects       1.29 Kurtosis Detects       1.13

SD      0.020    95% KM (BCA) UCL      0.037
95% KM (t) UCL      0.035 95% KM (Percentile Bootstrap) UCL      0.035

Detected Data appear Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs
Mean      0.028 Standard Error of Mean     0.004

Lilliefors Test Statistic       0.24 Lilliefors GOF Test
5% Lilliefors Critical Value       0.31etected Data appear Normal at 5% Significance Le

Gamma GOF Tests on Detected Observations Only
A-D Test Statistic       0.52 Anderson-Darling GOF Test

5% A-D Critical Value       0.72d data appear Gamma Distributed at 5% Significan

97.5% KM Chebyshev UCL      0.054 99% KM Chebyshev UCL      0.069

   95% KM (z) UCL      0.035    95% KM Bootstrap t UCL      0.044
90% KM Chebyshev UCL      0.040 95% KM Chebyshev UCL      0.046

Theta hat (MLE)      0.018 Theta star (bias corrected MLE)      0.027
nu hat (MLE)      40.78 nu star (bias corrected)      26.82

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only
k hat (MLE)       2.54 k star (bias corrected MLE)       1.67

K-S Test Statistic       0.26 Kolmogrov-Smirnoff GOF
5% K-S Critical Value       0.29d data appear Gamma Distributed at 5% Significan

pproximate Chi Square Value (116.64, α)      92.7 Adjusted Chi Square Value (116.64, β)      91.47
 Approximate KM-UCL (use when n>=50)      0.035mma Adjusted KM-UCL (use when n<50)      0.036

Gamma Kaplan-Meier (KM) Statistics
k hat (KM)       1.94 nu hat (KM)    116.6

MLE Mean (bias corrected)      0.046 MLE Sd (bias corrected)      0.035

Maximum       0.11 Median      0.019
SD      0.020 CV       0.77

ma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM e
Minimum      0.011 Mean      0.026

Gamma ROS Statistics using Imputed  Non-Detects
GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1
For such situations, GROS method tends to yield inflated values of UCLs and BTVs

Adjusted Level of Significance (β)      0.041
pproximate Chi Square Value (184.28, α)    153.9 Adjusted Chi Square Value (184.28, β)    152.3

nu hat (MLE)    203.3 nu star (bias corrected)    184.3
MLE Mean (bias corrected)      0.026 MLE Sd (bias corrected)      0.015

k hat (MLE)       3.38 k star (bias corrected MLE)       3.07
Theta hat (MLE)     0.007 Theta star (bias corrected MLE)     0.008

Lilliefors Test Statistic       0.24 Lilliefors GOF Test
5% Lilliefors Critical Value       0.31ected Data appear Lognormal at 5% Significance L

Lognormal GOF Test on Detected Observations Only
Shapiro Wilk Test Statistic       0.87 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.81ected Data appear Lognormal at 5% Significance L

mma Approximate UCL (use when n>=50)      0.032% Gamma Adjusted UCL (use when n<50)      0.032

   95% BCA Bootstrap UCL      0.038    95% Bootstrap t UCL      0.046
   95% H-UCL (Log ROS)      0.032

SD in Original Scale      0.019 SD in Log Scale       0.41
% t UCL (assumes normality of ROS data)      0.035    95% Percentile Bootstrap UCL      0.035

Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects
Mean in Original Scale      0.029 Mean in Log Scale     -3.65

DL/2 Statistics
DL/2 Normal DL/2 Log-Transformed
Mean in Original Scale      0.089 Mean in Log Scale     -3.47

KM SD (logged)       0.43    95% Critical H Value (KM-Log)       1.89
KM Standard Error of Mean (logged)      0.093

CLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distribute
KM Mean (logged)     -3.696    95% H-UCL (KM -Log)      0.031

DL/2 is not a recommended method, provided for comparisons and historical reasons

SD in Original Scale       0.23 SD in Log Scale       1.02
   95% t UCL (Assumes normality)       0.16    95% H-Stat UCL      0.084
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tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
Recommendations are based upon data size, data distribution, and skewness.

mmendations are based upon the results of the simulation studies summarized in Singh, Maichle, and 
ations results will not cover all Real World data sets; for additional insight the user may want to cons

Suggested UCL to Use
95% KM (t) UCL      0.035 95% KM (Percentile Bootstrap) UCL      0.035

Nonparametric Distribution Free UCL Statistics
Detected Data appear Normal Distributed at 5% Significance Level

Minimum       2.23 Mean       5.34
Maximum       8.49 Median       5.18

Total Number of Observations      30 Number of Distinct Observations      29
Number of Missing Observations       0

Cobalt

General Statistics

5% Lilliefors Critical Value       0.16 Data appear Normal at 5% Significance Level
Data appear Normal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.92 Data appear Normal at 5% Significance Level
Lilliefors Test Statistic      0.092 Lilliefors GOF Test

Normal GOF Test
Shapiro Wilk Test Statistic       0.97 Shapiro Wilk GOF Test

SD       1.66 Std. Error of Mean       0.30
Coefficient of Variation       0.31 Skewness      0.088

Gamma GOF Test
A-D Test Statistic       0.23 Anderson-Darling Gamma GOF Test

5% A-D Critical Value       0.74d data appear Gamma Distributed at 5% Significan

   95% Modified-t UCL (Johnson-1978)       5.86

Assuming Normal Distribution
   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL       5.85    95% Adjusted-CLT UCL (Chen-1995)       5.84

Theta hat (MLE)       0.54 Theta star (bias corrected MLE)       0.60
nu hat (MLE)    584.7 nu star (bias corrected)    527.6

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics
k hat (MLE)       9.74 k star (bias corrected MLE)       8.79

K-S Test Statistic      0.086 Kolmogrov-Smirnoff Gamma GOF Test
5% K-S Critical Value       0.16d data appear Gamma Distributed at 5% Significan

Assuming Gamma Distribution
oximate Gamma UCL (use when n>=50))       5.92% Adjusted Gamma UCL (use when n<50)       5.96

Adjusted Level of Significance      0.041 Adjusted Chi Square Value    472.4

MLE Mean (bias corrected)       5.34 MLE Sd (bias corrected)       1.80
Approximate Chi Square Value (0.05)    475.3

Lognormal Statistics
Minimum of Logged Data       0.80 Mean of logged Data       1.62

5% Lilliefors Critical Value       0.16Data appear Lognormal at 5% Significance Level
Data appear Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.92Data appear Lognormal at 5% Significance Level
Lilliefors Test Statistic      0.092 Lilliefors Lognormal GOF Test

Lognormal GOF Test
Shapiro Wilk Test Statistic       0.95 Shapiro Wilk Lognormal GOF Test

   95% Chebyshev (MVUE) UCL       6.84  97.5% Chebyshev (MVUE) UCL       7.48
   99% Chebyshev (MVUE) UCL       8.74

Assuming Lognormal Distribution
   95% H-UCL       6.03    90% Chebyshev (MVUE) UCL       6.38

Maximum of Logged Data       2.13 SD of logged Data       0.34

   95% Hall's Bootstrap UCL       5.87    95% Percentile Bootstrap UCL       5.85
   95% BCA Bootstrap UCL       5.84

   95% CLT UCL       5.84    95% Jackknife UCL       5.85
   95% Standard Bootstrap UCL       5.84    95% Bootstrap-t UCL       5.86

Nonparametric Distribution Free UCL Statistics
Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

Suggested UCL to Use
95% Student's-t UCL       5.85

   90% Chebyshev(Mean, Sd) UCL       6.25    95% Chebyshev(Mean, Sd) UCL       6.66
 97.5% Chebyshev(Mean, Sd) UCL       7.24    99% Chebyshev(Mean, Sd) UCL       8.37
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tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
mmendations are based upon the results of the simulation studies summarized in Singh, Singh, and 

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.
For additional insight the user may want to consult a statistician.

Minimum       4.05 Mean      31.98
Maximum    347 Median      12.15

Total Number of Observations      30 Number of Distinct Observations      29
Number of Missing Observations       0

Copper

General Statistics

5% Lilliefors Critical Value       0.16 Data Not Normal at 5% Significance Level
Data Not Normal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.92 Data Not Normal at 5% Significance Level
Lilliefors Test Statistic       0.33 Lilliefors GOF Test

Normal GOF Test
Shapiro Wilk Test Statistic       0.42 Shapiro Wilk GOF Test

SD      63.7 Std. Error of Mean      11.63
Coefficient of Variation       1.99 Skewness       4.48

Gamma GOF Test
A-D Test Statistic       2.67 Anderson-Darling Gamma GOF Test

5% A-D Critical Value       0.78ata Not Gamma Distributed at 5% Significance Lev

   95% Modified-t UCL (Johnson-1978)      53.33

Assuming Normal Distribution
   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL      51.74    95% Adjusted-CLT UCL (Chen-1995)      61.28

Theta hat (MLE)      38.39 Theta star (bias corrected MLE)      41.43
nu hat (MLE)      49.97 nu star (bias corrected)      46.31

Data Not Gamma Distributed at 5% Significance Level

Gamma Statistics
k hat (MLE)       0.83 k star (bias corrected MLE)       0.77

K-S Test Statistic       0.27 Kolmogrov-Smirnoff Gamma GOF Test
5% K-S Critical Value       0.16ata Not Gamma Distributed at 5% Significance Lev

Assuming Gamma Distribution
oximate Gamma UCL (use when n>=50))      46.72% Adjusted Gamma UCL (use when n<50)      47.77

Adjusted Level of Significance      0.041 Adjusted Chi Square Value      31

MLE Mean (bias corrected)      31.98 MLE Sd (bias corrected)      36.4
Approximate Chi Square Value (0.05)      31.7

Lognormal Statistics
Minimum of Logged Data       1.39 Mean of logged Data       2.75

5% Lilliefors Critical Value       0.16 Data Not Lognormal at 5% Significance Level
Data Not Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.92 Data Not Lognormal at 5% Significance Level
Lilliefors Test Statistic       0.18 Lilliefors Lognormal GOF Test

Lognormal GOF Test
Shapiro Wilk Test Statistic       0.89 Shapiro Wilk Lognormal GOF Test

   95% Chebyshev (MVUE) UCL      49.38  97.5% Chebyshev (MVUE) UCL      59.66
   99% Chebyshev (MVUE) UCL      79.85

Assuming Lognormal Distribution
   95% H-UCL      41.95    90% Chebyshev (MVUE) UCL      41.97

Maximum of Logged Data       5.84 SD of logged Data       1.01

   95% Hall's Bootstrap UCL    114.9    95% Percentile Bootstrap UCL      54.07
   95% BCA Bootstrap UCL      64.02

   95% CLT UCL      51.11    95% Jackknife UCL      51.74
   95% Standard Bootstrap UCL      50.8    95% Bootstrap-t UCL      90.07

Nonparametric Distribution Free UCL Statistics
Data do not follow a Discernible Distribution (0.05)

Nonparametric Distribution Free UCLs

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
mmendations are based upon the results of the simulation studies summarized in Singh, Singh, and 

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.
For additional insight the user may want to consult a statistician.

Suggested UCL to Use
95% Chebyshev (Mean, Sd) UCL      82.67

   90% Chebyshev(Mean, Sd) UCL      66.87    95% Chebyshev(Mean, Sd) UCL      82.67
 97.5% Chebyshev(Mean, Sd) UCL    104.6    99% Chebyshev(Mean, Sd) UCL    147.7

Cyanide (Total)
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Minimum Detect       0.10 Minimum Non-Detect      0.093
Maximum Detect       0.53 Maximum Non-Detect       0.5

Number of Detects       5 Number of Non-Detects      15
Number of Distinct Detects       5 Number of Distinct Non-Detects      13

General Statistics
Total Number of Observations      20 Number of Distinct Observations      17

Mean of Logged Detects     -1.662 SD of Logged Detects       0.70

Median Detects       0.15 CV Detects       0.77
Skewness Detects       1.55 Kurtosis Detects       2.12

Variance Detects      0.032 Percent Non-Detects      75%
Mean Detects       0.23 SD Detects       0.18

Detected Data appear Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs
Mean       0.15 Standard Error of Mean      0.029

Lilliefors Test Statistic       0.26 Lilliefors GOF Test
5% Lilliefors Critical Value       0.39etected Data appear Normal at 5% Significance Le

Normal GOF Test on Detects Only
Shapiro Wilk Test Statistic       0.81 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.76etected Data appear Normal at 5% Significance Le

97.5% KM Chebyshev UCL       0.33 99% KM Chebyshev UCL       0.44

   95% KM (z) UCL       0.2    95% KM Bootstrap t UCL       0.22
90% KM Chebyshev UCL       0.24 95% KM Chebyshev UCL       0.28

SD       0.10    95% KM (BCA) UCL       0.20
95% KM (t) UCL       0.20 95% KM (Percentile Bootstrap) UCL       0.20

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only
k hat (MLE)       2.53 k star (bias corrected MLE)       1.14

K-S Test Statistic       0.24 Kolmogrov-Smirnoff GOF
5% K-S Critical Value       0.36d data appear Gamma Distributed at 5% Significan

Gamma GOF Tests on Detected Observations Only
A-D Test Statistic       0.40 Anderson-Darling GOF Test

5% A-D Critical Value       0.68d data appear Gamma Distributed at 5% Significan

Gamma Kaplan-Meier (KM) Statistics
k hat (KM)       2.19 nu hat (KM)      87.59

MLE Mean (bias corrected)       0.23 MLE Sd (bias corrected)       0.21

Theta hat (MLE)      0.092 Theta star (bias corrected MLE)       0.20
nu hat (MLE)      25.34 nu star (bias corrected)      11.47

ma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM e
Minimum      0.01 Mean       0.12

Gamma ROS Statistics using Imputed  Non-Detects
GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1
For such situations, GROS method tends to yield inflated values of UCLs and BTVs

Approximate Chi Square Value (87.59, α)      67.02 Adjusted Chi Square Value (87.59, β)      65.59
 Approximate KM-UCL (use when n>=50)       0.19mma Adjusted KM-UCL (use when n<50)       0.20

nu hat (MLE)      79.52 nu star (bias corrected)      68.93
MLE Mean (bias corrected)       0.12 MLE Sd (bias corrected)      0.091

k hat (MLE)       1.98 k star (bias corrected MLE)       1.72
Theta hat (MLE)      0.060 Theta star (bias corrected MLE)      0.07

Maximum       0.53 Median      0.092
SD       0.11 CV       0.92

Lognormal GOF Test on Detected Observations Only
Shapiro Wilk Test Statistic       0.89 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.76ected Data appear Lognormal at 5% Significance L

mma Approximate UCL (use when n>=50)       0.16% Gamma Adjusted UCL (use when n<50)       0.16

Adjusted Level of Significance (β)      0.038
Approximate Chi Square Value (68.93, α)      50.82 Adjusted Chi Square Value (68.93, β)      49.59

SD in Original Scale       0.10 SD in Log Scale       0.49
% t UCL (assumes normality of ROS data)       0.17    95% Percentile Bootstrap UCL       0.17

Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects
Mean in Original Scale       0.13 Mean in Log Scale     -2.16

Lilliefors Test Statistic       0.20 Lilliefors GOF Test
5% Lilliefors Critical Value       0.39ected Data appear Lognormal at 5% Significance L

KM SD (logged)       0.45    95% Critical H Value (KM-Log)       1.97
KM Standard Error of Mean (logged)       0.15

CLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distribute
KM Mean (logged)     -2.024    95% H-UCL (KM -Log)       0.18

   95% BCA Bootstrap UCL       0.19    95% Bootstrap t UCL       0.27
   95% H-UCL (Log ROS)       0.16

DL/2 Statistics
DL/2 Normal DL/2 Log-Transformed
Mean in Original Scale       0.16 Mean in Log Scale     -1.89
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DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics
Detected Data appear Normal Distributed at 5% Significance Level

SD in Original Scale       0.10 SD in Log Scale       0.47
   95% t UCL (Assumes normality)       0.20    95% H-Stat UCL       0.20

Fluoranthene

General Statistics
Total Number of Observations      30 Number of Distinct Observations      27

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
Recommendations are based upon data size, data distribution, and skewness.

mmendations are based upon the results of the simulation studies summarized in Singh, Maichle, and 
ations results will not cover all Real World data sets; for additional insight the user may want to cons

Suggested UCL to Use
95% KM (t) UCL       0.20 95% KM (Percentile Bootstrap) UCL       0.20

Variance Detects     0.001 Percent Non-Detects      63.33
Mean Detects      0.050 SD Detects      0.042

Minimum Detect      0.012 Minimum Non-Detect      0.038
Maximum Detect       0.15 Maximum Non-Detect       1.9

Number of Detects      11 Number of Non-Detects      19
Number of Distinct Detects      10 Number of Distinct Non-Detects      17

Normal GOF Test on Detects Only
Shapiro Wilk Test Statistic       0.82 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.85Detected Data Not Normal at 5% Significance Leve

Mean of Logged Detects     -3.296 SD of Logged Detects       0.80

Median Detects      0.033 CV Detects       0.85
Skewness Detects       1.44 Kurtosis Detects       1.82

SD      0.029    95% KM (BCA) UCL      0.044
95% KM (t) UCL      0.042 95% KM (Percentile Bootstrap) UCL      0.043

Detected Data appear Approximate Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs
Mean      0.032 Standard Error of Mean     0.006

Lilliefors Test Statistic       0.20 Lilliefors GOF Test
5% Lilliefors Critical Value       0.26etected Data appear Normal at 5% Significance Le

Gamma GOF Tests on Detected Observations Only
A-D Test Statistic       0.47 Anderson-Darling GOF Test

5% A-D Critical Value       0.74d data appear Gamma Distributed at 5% Significan

97.5% KM Chebyshev UCL      0.071 99% KM Chebyshev UCL      0.093

   95% KM (z) UCL      0.042    95% KM Bootstrap t UCL      0.049
90% KM Chebyshev UCL      0.050 95% KM Chebyshev UCL      0.059

Theta hat (MLE)      0.027 Theta star (bias corrected MLE)      0.036
nu hat (MLE)      39.55 nu star (bias corrected)      30.1

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only
k hat (MLE)       1.79 k star (bias corrected MLE)       1.36

K-S Test Statistic       0.22 Kolmogrov-Smirnoff GOF
5% K-S Critical Value       0.25d data appear Gamma Distributed at 5% Significan

Approximate Chi Square Value (70.83, α)      52.46 Adjusted Chi Square Value (70.83, β)      51.55
 Approximate KM-UCL (use when n>=50)      0.043mma Adjusted KM-UCL (use when n<50)      0.044

Gamma Kaplan-Meier (KM) Statistics
k hat (KM)       1.18 nu hat (KM)      70.83

MLE Mean (bias corrected)      0.050 MLE Sd (bias corrected)      0.042

Maximum       0.15 Median      0.017
SD      0.029 CV       0.98

ma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM e
Minimum      0.01 Mean      0.030

Gamma ROS Statistics using Imputed  Non-Detects
GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1
For such situations, GROS method tends to yield inflated values of UCLs and BTVs

Adjusted Level of Significance (β)      0.041
pproximate Chi Square Value (115.87, α)      92.02 Adjusted Chi Square Value (115.87, β)      90.79

nu hat (MLE)    127.3 nu star (bias corrected)    115.9
MLE Mean (bias corrected)      0.030 MLE Sd (bias corrected)      0.021

k hat (MLE)       2.12 k star (bias corrected MLE)       1.93
Theta hat (MLE)      0.014 Theta star (bias corrected MLE)      0.015

Lilliefors Test Statistic       0.21 Lilliefors GOF Test
5% Lilliefors Critical Value       0.26ected Data appear Lognormal at 5% Significance L

Lognormal GOF Test on Detected Observations Only
Shapiro Wilk Test Statistic       0.93 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.85ected Data appear Lognormal at 5% Significance L

mma Approximate UCL (use when n>=50)      0.038% Gamma Adjusted UCL (use when n<50)      0.038
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   95% BCA Bootstrap UCL      0.044    95% Bootstrap t UCL      0.048
   95% H-UCL (Log ROS)      0.037

SD in Original Scale      0.028 SD in Log Scale       0.55
% t UCL (assumes normality of ROS data)      0.041    95% Percentile Bootstrap UCL      0.041

Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects
Mean in Original Scale      0.032 Mean in Log Scale     -3.637

DL/2 Statistics
DL/2 Normal DL/2 Log-Transformed
Mean in Original Scale      0.093 Mean in Log Scale     -3.412

KM SD (logged)       0.61    95% Critical H Value (KM-Log)       2.05
KM Standard Error of Mean (logged)       0.15

CLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distribute
KM Mean (logged)     -3.675    95% H-UCL (KM -Log)      0.038

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
Recommendations are based upon data size, data distribution, and skewness.

mmendations are based upon the results of the simulation studies summarized in Singh, Maichle, and 
ations results will not cover all Real World data sets; for additional insight the user may want to cons

Suggested UCL to Use
95% KM (t) UCL      0.042 95% KM (Percentile Bootstrap) UCL      0.043

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics
Detected Data appear Approximate Normal Distributed at 5% Significance Level

SD in Original Scale       0.23 SD in Log Scale       1.06
   95% t UCL (Assumes normality)       0.16    95% H-Stat UCL      0.097

Minimum       0.63 Mean       1.94
Maximum       3.74 Median       1.81

Total Number of Observations      28 Number of Distinct Observations      28
Number of Missing Observations       0

Fluoride

General Statistics

5% Lilliefors Critical Value       0.16 Data appear Normal at 5% Significance Level
Data appear Normal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.92 Data appear Normal at 5% Significance Level
Lilliefors Test Statistic       0.10 Lilliefors GOF Test

Normal GOF Test
Shapiro Wilk Test Statistic       0.95 Shapiro Wilk GOF Test

SD       0.85 Std. Error of Mean       0.16
Coefficient of Variation       0.44 Skewness       0.30

Gamma GOF Test
A-D Test Statistic       0.39 Anderson-Darling Gamma GOF Test

5% A-D Critical Value       0.74d data appear Gamma Distributed at 5% Significan

   95% Modified-t UCL (Johnson-1978)       2.22

Assuming Normal Distribution
   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL       2.22    95% Adjusted-CLT UCL (Chen-1995)       2.22

Theta hat (MLE)       0.40 Theta star (bias corrected MLE)       0.45
nu hat (MLE)    266 nu star (bias corrected)    238.9

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics
k hat (MLE)       4.75 k star (bias corrected MLE)       4.26

K-S Test Statistic       0.11 Kolmogrov-Smirnoff Gamma GOF Test
5% K-S Critical Value       0.16d data appear Gamma Distributed at 5% Significan

Assuming Gamma Distribution
oximate Gamma UCL (use when n>=50))       2.27% Adjusted Gamma UCL (use when n<50)       2.29

Adjusted Level of Significance      0.040 Adjusted Chi Square Value    202.1

MLE Mean (bias corrected)       1.94 MLE Sd (bias corrected)       0.94
Approximate Chi Square Value (0.05)    204.1

Lognormal Statistics
Minimum of Logged Data     -0.449 Mean of logged Data       0.55

5% Lilliefors Critical Value       0.16Data appear Lognormal at 5% Significance Level
Data appear Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.92Data appear Lognormal at 5% Significance Level
Lilliefors Test Statistic       0.14 Lilliefors Lognormal GOF Test

Lognormal GOF Test
Shapiro Wilk Test Statistic       0.93 Shapiro Wilk Lognormal GOF Test

Maximum of Logged Data       1.31 SD of logged Data       0.50
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   95% Chebyshev (MVUE) UCL       2.81  97.5% Chebyshev (MVUE) UCL       3.17
   99% Chebyshev (MVUE) UCL       3.89

Assuming Lognormal Distribution
   95% H-UCL       2.38    90% Chebyshev (MVUE) UCL       2.54

   95% Hall's Bootstrap UCL       2.22    95% Percentile Bootstrap UCL       2.21
   95% BCA Bootstrap UCL       2.22

   95% CLT UCL       2.21    95% Jackknife UCL       2.22
   95% Standard Bootstrap UCL       2.20    95% Bootstrap-t UCL       2.22

Nonparametric Distribution Free UCL Statistics
Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
mmendations are based upon the results of the simulation studies summarized in Singh, Singh, and 

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.
For additional insight the user may want to consult a statistician.

Suggested UCL to Use
95% Student's-t UCL       2.22

   90% Chebyshev(Mean, Sd) UCL       2.43    95% Chebyshev(Mean, Sd) UCL       2.65
 97.5% Chebyshev(Mean, Sd) UCL       2.95    99% Chebyshev(Mean, Sd) UCL       3.55

Minimum   8660 Mean  13578
Maximum  43000 Median  12100

Total Number of Observations      30 Number of Distinct Observations      27
Number of Missing Observations       0

Iron

General Statistics

5% Lilliefors Critical Value       0.16 Data Not Normal at 5% Significance Level
Data Not Normal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.92 Data Not Normal at 5% Significance Level
Lilliefors Test Statistic       0.32 Lilliefors GOF Test

Normal GOF Test
Shapiro Wilk Test Statistic       0.56 Shapiro Wilk GOF Test

SD   6234 Std. Error of Mean   1138
Coefficient of Variation       0.45 Skewness       3.93

Gamma GOF Test
A-D Test Statistic       2.21 Anderson-Darling Gamma GOF Test

5% A-D Critical Value       0.74ata Not Gamma Distributed at 5% Significance Lev

   95% Modified-t UCL (Johnson-1978)  15648

Assuming Normal Distribution
   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL  15512    95% Adjusted-CLT UCL (Chen-1995)  16323

Theta hat (MLE)   1546 Theta star (bias corrected MLE)   1713
nu hat (MLE)    526.9 nu star (bias corrected)    475.6

Data Not Gamma Distributed at 5% Significance Level

Gamma Statistics
k hat (MLE)       8.78 k star (bias corrected MLE)       7.92

K-S Test Statistic       0.26 Kolmogrov-Smirnoff Gamma GOF Test
5% K-S Critical Value       0.16ata Not Gamma Distributed at 5% Significance Lev

Assuming Gamma Distribution
oximate Gamma UCL (use when n>=50))  15158% Adjusted Gamma UCL (use when n<50)  15255

Adjusted Level of Significance      0.041 Adjusted Chi Square Value    423.3

MLE Mean (bias corrected)  13578 MLE Sd (bias corrected)   4823
Approximate Chi Square Value (0.05)    426

Lognormal Statistics
Minimum of Logged Data       9.06 Mean of logged Data       9.45

5% Lilliefors Critical Value       0.16 Data Not Lognormal at 5% Significance Level
Data Not Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.92 Data Not Lognormal at 5% Significance Level
Lilliefors Test Statistic       0.22 Lilliefors Lognormal GOF Test

Lognormal GOF Test
Shapiro Wilk Test Statistic       0.80 Shapiro Wilk Lognormal GOF Test

   95% Chebyshev (MVUE) UCL  16743  97.5% Chebyshev (MVUE) UCL  18185
   99% Chebyshev (MVUE) UCL  21018

Assuming Lognormal Distribution
   95% H-UCL  14894    90% Chebyshev (MVUE) UCL  15704

Maximum of Logged Data      10.67 SD of logged Data       0.30

Nonparametric Distribution Free UCL Statistics
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   95% Hall's Bootstrap UCL  23734    95% Percentile Bootstrap UCL  15745
   95% BCA Bootstrap UCL  16780

   95% CLT UCL  15450    95% Jackknife UCL  15512
   95% Standard Bootstrap UCL  15452    95% Bootstrap-t UCL  17999

Data do not follow a Discernible Distribution (0.05)

Nonparametric Distribution Free UCLs

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
mmendations are based upon the results of the simulation studies summarized in Singh, Singh, and 

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.
For additional insight the user may want to consult a statistician.

Suggested UCL to Use
95% Student's-t UCL  15512 or 95% Modified-t UCL  15648

   90% Chebyshev(Mean, Sd) UCL  16993    95% Chebyshev(Mean, Sd) UCL  18539
 97.5% Chebyshev(Mean, Sd) UCL  20686    99% Chebyshev(Mean, Sd) UCL  24902

Minimum       8.27 Mean      26.47
Maximum      57.3 Median      21.9

Total Number of Observations      30 Number of Distinct Observations      29
Number of Missing Observations       0

Lead

General Statistics

5% Lilliefors Critical Value       0.16 Data Not Normal at 5% Significance Level
Data Not Normal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.92 Data Not Normal at 5% Significance Level
Lilliefors Test Statistic       0.17 Lilliefors GOF Test

Normal GOF Test
Shapiro Wilk Test Statistic       0.90 Shapiro Wilk GOF Test

SD      13.79 Std. Error of Mean       2.51
Coefficient of Variation       0.52 Skewness       0.82

Gamma GOF Test
A-D Test Statistic       0.42 Anderson-Darling Gamma GOF Test

5% A-D Critical Value       0.74d data appear Gamma Distributed at 5% Significan

   95% Modified-t UCL (Johnson-1978)      30.81

Assuming Normal Distribution
   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL      30.75    95% Adjusted-CLT UCL (Chen-1995)      31.02

Theta hat (MLE)       6.55 Theta star (bias corrected MLE)       7.23
nu hat (MLE)    242.3 nu star (bias corrected)    219.4

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics
k hat (MLE)       4.03 k star (bias corrected MLE)       3.65

K-S Test Statistic       0.11 Kolmogrov-Smirnoff Gamma GOF Test
5% K-S Critical Value       0.16d data appear Gamma Distributed at 5% Significan

Assuming Gamma Distribution
roximate Gamma UCL (use when n>=50)      31.21% Adjusted Gamma UCL (use when n<50)      31.51

Adjusted Level of Significance      0.041 Adjusted Chi Square Value    184.4

MLE Mean (bias corrected)      26.47 MLE Sd (bias corrected)      13.84
Approximate Chi Square Value (0.05)    186.2

Lognormal Statistics
Minimum of Logged Data       2.11 Mean of logged Data       3.14

5% Lilliefors Critical Value       0.16Data appear Lognormal at 5% Significance Level
Data appear Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.92Data appear Lognormal at 5% Significance Level
Lilliefors Test Statistic      0.098 Lilliefors Lognormal GOF Test

Lognormal GOF Test
Shapiro Wilk Test Statistic       0.97 Shapiro Wilk Lognormal GOF Test

   95% Chebyshev (MVUE) UCL      37.99  97.5% Chebyshev (MVUE) UCL      42.96
   99% Chebyshev (MVUE) UCL      52.72

Assuming Lognormal Distribution
   95% H-UCL      32.21    90% Chebyshev (MVUE) UCL      34.41

Maximum of Logged Data       4.04 SD of logged Data       0.52

   95% Hall's Bootstrap UCL      31.01    95% Percentile Bootstrap UCL      30.76
   95% BCA Bootstrap UCL      31.03

   95% CLT UCL      30.61    95% Jackknife UCL      30.75
   95% Standard Bootstrap UCL      30.55    95% Bootstrap-t UCL      31.22

Nonparametric Distribution Free UCL Statistics
Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs
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tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
mmendations are based upon the results of the simulation studies summarized in Singh, Singh, and 

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.
For additional insight the user may want to consult a statistician.

Suggested UCL to Use
95% Adjusted Gamma UCL      31.51

   90% Chebyshev(Mean, Sd) UCL      34.03    95% Chebyshev(Mean, Sd) UCL      37.45
 97.5% Chebyshev(Mean, Sd) UCL      42.2    99% Chebyshev(Mean, Sd) UCL      51.52

Minimum Detect      0.014 Minimum Non-Detect      0.033
Maximum Detect       0.10 Maximum Non-Detect       1.9

Number of Detects       6 Number of Non-Detects      24
Number of Distinct Detects       6 Number of Distinct Non-Detects      21

Phenanthrene

General Statistics
Total Number of Observations      30 Number of Distinct Observations      26

Mean of Logged Detects     -3.448 SD of Logged Detects       0.75

Median Detects      0.032 CV Detects       0.84
Skewness Detects       1.80 Kurtosis Detects       3.52

Variance Detects     0.001 Percent Non-Detects      80%
Mean Detects      0.040 SD Detects      0.034

Detected Data appear Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs
Mean      0.023 Standard Error of Mean     0.004

Lilliefors Test Statistic       0.30 Lilliefors GOF Test
5% Lilliefors Critical Value       0.36etected Data appear Normal at 5% Significance Le

Normal GOF Test on Detects Only
Shapiro Wilk Test Statistic       0.79 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.78etected Data appear Normal at 5% Significance Le

97.5% KM Chebyshev UCL      0.051 99% KM Chebyshev UCL      0.067

   95% KM (z) UCL      0.031    95% KM Bootstrap t UCL      0.035
90% KM Chebyshev UCL      0.037 95% KM Chebyshev UCL      0.043

SD      0.018    95% KM (BCA) UCL      0.036
95% KM (t) UCL      0.031 95% KM (Percentile Bootstrap) UCL      0.033

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only
k hat (MLE)       2.13 k star (bias corrected MLE)       1.18

K-S Test Statistic       0.21 Kolmogrov-Smirnoff GOF
5% K-S Critical Value       0.33d data appear Gamma Distributed at 5% Significan

Gamma GOF Tests on Detected Observations Only
A-D Test Statistic       0.36 Anderson-Darling GOF Test

5% A-D Critical Value       0.70d data appear Gamma Distributed at 5% Significan

Gamma Kaplan-Meier (KM) Statistics
k hat (KM)       1.72 nu hat (KM)    103.4

MLE Mean (bias corrected)      0.040 MLE Sd (bias corrected)      0.037

Theta hat (MLE)      0.019 Theta star (bias corrected MLE)      0.034
nu hat (MLE)      25.65 nu star (bias corrected)      14.16

ma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM e
Minimum      0.01 Mean      0.020

Gamma ROS Statistics using Imputed  Non-Detects
GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1
For such situations, GROS method tends to yield inflated values of UCLs and BTVs

pproximate Chi Square Value (103.43, α)      80.97 Adjusted Chi Square Value (103.43, β)      79.82
 Approximate KM-UCL (use when n>=50)      0.030mma Adjusted KM-UCL (use when n<50)      0.030

nu hat (MLE)    195.6 nu star (bias corrected)    177.4
MLE Mean (bias corrected)      0.020 MLE Sd (bias corrected)      0.012

k hat (MLE)       3.26 k star (bias corrected MLE)       2.95
Theta hat (MLE)     0.006 Theta star (bias corrected MLE)     0.006

Maximum       0.10 Median      0.015
SD      0.018 CV       0.87

Lognormal GOF Test on Detected Observations Only
Shapiro Wilk Test Statistic       0.93 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.78ected Data appear Lognormal at 5% Significance L

mma Approximate UCL (use when n>=50)      0.024% Gamma Adjusted UCL (use when n<50)      0.025

Adjusted Level of Significance (β)      0.041
pproximate Chi Square Value (177.36, α)    147.6 Adjusted Chi Square Value (177.36, β)    146

Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects
Mean in Original Scale      0.022 Mean in Log Scale     -3.89

Lilliefors Test Statistic       0.17 Lilliefors GOF Test
5% Lilliefors Critical Value       0.36ected Data appear Lognormal at 5% Significance L



1744
1745
1746
1747
1748
1749
1750
1751
1752
1753
1754
1755
1756
1757
1758
1759
1760
1761
1762
1763
1764
1765
1766
1767
1768
1769
1770
1771
1772
1773
1774
1775
1776
1777
1778
1779
1780
1781
1782
1783
1784
1785
1786
1787
1788
1789
1790
1791
1792
1793
1794
1795
1796
1797
1798
1799
1800
1801
1802
1803
1804
1805
1806
1807
1808
1809
1810
1811
1812
1813
1814
1815
1816
1817
1818
1819
1820
1821
1822
1823
1824
1825
1826

A B C D E F G H I J K L
SD in Original Scale      0.017 SD in Log Scale       0.40

% t UCL (assumes normality of ROS data)      0.028    95% Percentile Bootstrap UCL      0.028

KM SD (logged)       0.46    95% Critical H Value (KM-Log)       1.92
KM Standard Error of Mean (logged)       0.15

CLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distribute
KM Mean (logged)     -3.888    95% H-UCL (KM -Log)      0.026

   95% BCA Bootstrap UCL      0.032    95% Bootstrap t UCL      0.038
   95% H-UCL (Log ROS)      0.025

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics
Detected Data appear Normal Distributed at 5% Significance Level

SD in Original Scale       0.23 SD in Log Scale       1.01
   95% t UCL (Assumes normality)       0.15    95% H-Stat UCL      0.077

DL/2 Statistics
DL/2 Normal DL/2 Log-Transformed
Mean in Original Scale      0.086 Mean in Log Scale     -3.549

Pyrene

General Statistics
Total Number of Observations      30 Number of Distinct Observations      28

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
Recommendations are based upon data size, data distribution, and skewness.

mmendations are based upon the results of the simulation studies summarized in Singh, Maichle, and 
ations results will not cover all Real World data sets; for additional insight the user may want to cons

Suggested UCL to Use
95% KM (t) UCL      0.031 95% KM (Percentile Bootstrap) UCL      0.033

Variance Detects 8.5031E Percent Non-Detects      60%
Mean Detects      0.038 SD Detects      0.029

Minimum Detect      0.012 Minimum Non-Detect      0.038
Maximum Detect      0.098 Maximum Non-Detect       1.9

Number of Detects      12 Number of Non-Detects      18
Number of Distinct Detects      12 Number of Distinct Non-Detects      16

Normal GOF Test on Detects Only
Shapiro Wilk Test Statistic       0.83 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.85Detected Data Not Normal at 5% Significance Leve

Mean of Logged Detects     -3.496 SD of Logged Detects       0.72

Median Detects      0.025 CV Detects       0.75
Skewness Detects       1.13 Kurtosis Detects       0.13

SD      0.021    95% KM (BCA) UCL      0.036
95% KM (t) UCL      0.036 95% KM (Percentile Bootstrap) UCL      0.036

Detected Data appear Approximate Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs
Mean      0.028 Standard Error of Mean     0.004

Lilliefors Test Statistic       0.22 Lilliefors GOF Test
5% Lilliefors Critical Value       0.25etected Data appear Normal at 5% Significance Le

Gamma GOF Tests on Detected Observations Only
A-D Test Statistic       0.47 Anderson-Darling GOF Test

5% A-D Critical Value       0.74d data appear Gamma Distributed at 5% Significan

97.5% KM Chebyshev UCL      0.057 99% KM Chebyshev UCL      0.074

   95% KM (z) UCL      0.036    95% KM Bootstrap t UCL      0.039
90% KM Chebyshev UCL      0.042 95% KM Chebyshev UCL      0.048

Theta hat (MLE)      0.017 Theta star (bias corrected MLE)      0.022
nu hat (MLE)      52.89 nu star (bias corrected)      41

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only
k hat (MLE)       2.20 k star (bias corrected MLE)       1.70

K-S Test Statistic       0.20 Kolmogrov-Smirnoff GOF
5% K-S Critical Value       0.24d data appear Gamma Distributed at 5% Significan

pproximate Chi Square Value (110.23, α)      87 Adjusted Chi Square Value (110.23, β)      85.81
 Approximate KM-UCL (use when n>=50)      0.036mma Adjusted KM-UCL (use when n<50)      0.036

Gamma Kaplan-Meier (KM) Statistics
k hat (KM)       1.83 nu hat (KM)    110.2

MLE Mean (bias corrected)      0.038 MLE Sd (bias corrected)      0.029

Maximum      0.098 Median      0.020
SD      0.020 CV       0.72

ma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM e
Minimum      0.012 Mean      0.028

Gamma ROS Statistics using Imputed  Non-Detects
GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1
For such situations, GROS method tends to yield inflated values of UCLs and BTVs
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Adjusted Level of Significance (β)      0.041
pproximate Chi Square Value (183.60, α)    153.3 Adjusted Chi Square Value (183.60, β)    151.7

nu hat (MLE)    202.5 nu star (bias corrected)    183.6
MLE Mean (bias corrected)      0.028 MLE Sd (bias corrected)      0.016

k hat (MLE)       3.37 k star (bias corrected MLE)       3.06
Theta hat (MLE)     0.008 Theta star (bias corrected MLE)     0.009

Lilliefors Test Statistic       0.17 Lilliefors GOF Test
5% Lilliefors Critical Value       0.25ected Data appear Lognormal at 5% Significance L

Lognormal GOF Test on Detected Observations Only
Shapiro Wilk Test Statistic       0.93 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.85ected Data appear Lognormal at 5% Significance L

mma Approximate UCL (use when n>=50)      0.033% Gamma Adjusted UCL (use when n<50)      0.034

   95% BCA Bootstrap UCL      0.036    95% Bootstrap t UCL      0.039
   95% H-UCL (Log ROS)      0.032

SD in Original Scale      0.020 SD in Log Scale       0.49
% t UCL (assumes normality of ROS data)      0.034    95% Percentile Bootstrap UCL      0.034

Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects
Mean in Original Scale      0.028 Mean in Log Scale     -3.71

DL/2 Statistics
DL/2 Normal DL/2 Log-Transformed
Mean in Original Scale      0.089 Mean in Log Scale     -3.47

KM SD (logged)       0.56    95% Critical H Value (KM-Log)       2.00
KM Standard Error of Mean (logged)       0.14

CLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distribute
KM Mean (logged)     -3.74    95% H-UCL (KM -Log)      0.034

Suggested UCL to Use
95% KM (t) UCL      0.036 95% KM (Percentile Bootstrap) UCL      0.036

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics
Detected Data appear Approximate Normal Distributed at 5% Significance Level

SD in Original Scale       0.23 SD in Log Scale       1.04
   95% t UCL (Assumes normality)       0.16    95% H-Stat UCL      0.088

Number of Detects      11 Number of Non-Detects      19
Number of Distinct Detects      11 Number of Distinct Non-Detects      16

Silver

General Statistics
Total Number of Observations      30 Number of Distinct Observations      27

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
Recommendations are based upon data size, data distribution, and skewness.

mmendations are based upon the results of the simulation studies summarized in Singh, Maichle, and 
ations results will not cover all Real World data sets; for additional insight the user may want to cons

Median Detects       0.36 CV Detects       2.92
Skewness Detects       3.26 Kurtosis Detects      10.73

Variance Detects   1143 Percent Non-Detects      63.33
Mean Detects      11.54 SD Detects      33.8

Minimum Detect       0.15 Minimum Non-Detect       0.16
Maximum Detect    113 Maximum Non-Detect       0.71

Lilliefors Test Statistic       0.44 Lilliefors GOF Test
5% Lilliefors Critical Value       0.26Detected Data Not Normal at 5% Significance Leve

Normal GOF Test on Detects Only
Shapiro Wilk Test Statistic       0.39 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.85Detected Data Not Normal at 5% Significance Leve

Mean of Logged Detects     -0.327 SD of Logged Detects       2.02

   95% KM (z) UCL      10.79    95% KM Bootstrap t UCL    480.9
90% KM Chebyshev UCL      16.04 95% KM Chebyshev UCL      21.31

SD      20.26    95% KM (BCA) UCL      11.95
   95% KM (t) UCL      11    95% KM (Percentile Bootstrap) UCL      11.87

Detected Data Not Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs
Mean       4.40 Standard Error of Mean       3.87

K-S Test Statistic       0.46 Kolmogrov-Smirnoff GOF
5% K-S Critical Value       0.27ed Data Not Gamma Distributed at 5% Significanc

Gamma GOF Tests on Detected Observations Only
A-D Test Statistic       2.37 Anderson-Darling GOF Test

5% A-D Critical Value       0.83ed Data Not Gamma Distributed at 5% Significanc

97.5% KM Chebyshev UCL      28.63 99% KM Chebyshev UCL      43

Detected Data Not Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only
k hat (MLE)       0.25 k star (bias corrected MLE)       0.24
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MLE Mean (bias corrected)      11.54 MLE Sd (bias corrected)      23.25

Theta hat (MLE)      45.2 Theta star (bias corrected MLE)      46.85
nu hat (MLE)       5.61 nu star (bias corrected)       5.41

Gamma (KM) may not be used when k hat (KM) is < 0.1

Gamma ROS Statistics using Imputed  Non-Detects
GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1

Approximate Chi Square Value (2.84, α)       0.32 Adjusted Chi Square Value (2.84, β)       0.28
 Approximate KM-UCL (use when n>=50)      38.33mma Adjusted KM-UCL (use when n<50)      43.46

Gamma Kaplan-Meier (KM) Statistics
k hat (KM)      0.047 nu hat (KM)       2.83

k hat (MLE)       0.16 k star (bias corrected MLE)       0.17
Theta hat (MLE)      25.13 Theta star (bias corrected MLE)      24.36

Maximum    113 Median      0.01
SD      20.64 CV       4.87

For such situations, GROS method tends to yield inflated values of UCLs and BTVs
ma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM e

Minimum      0.01 Mean       4.23

mma Approximate UCL (use when n>=50)      10.49% Gamma Adjusted UCL (use when n<50)      11.08

Adjusted Level of Significance (β)      0.041
Approximate Chi Square Value (10.44, α)       4.21 Adjusted Chi Square Value (10.44, β)       3.99

nu hat (MLE)      10.12 nu star (bias corrected)      10.44
MLE Mean (bias corrected)       4.23 MLE Sd (bias corrected)      10.16

Detected Data Not Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects
Mean in Original Scale       4.39 Mean in Log Scale     -1.069

Lilliefors Test Statistic       0.37 Lilliefors GOF Test
5% Lilliefors Critical Value       0.26etected Data Not Lognormal at 5% Significance Le

Lognormal GOF Test on Detected Observations Only
Shapiro Wilk Test Statistic       0.68 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.85etected Data Not Lognormal at 5% Significance Le

DL/2 Statistics
DL/2 Normal DL/2 Log-Transformed
Mean in Original Scale       4.40 Mean in Log Scale     -0.978

   95% BCA Bootstrap UCL      16.05    95% Bootstrap t UCL    705.3
   95% H-UCL (Log ROS)       2.17

SD in Original Scale      20.6 SD in Log Scale       1.43
% t UCL (assumes normality of ROS data)      10.79    95% Percentile Bootstrap UCL      11.9

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
Recommendations are based upon data size, data distribution, and skewness.

mmendations are based upon the results of the simulation studies summarized in Singh, Maichle, and 
ations results will not cover all Real World data sets; for additional insight the user may want to cons

Suggested UCL to Use
99% KM (Chebyshev) UCL      43

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics
Data do not follow a Discernible Distribution at 5% Significance Level

SD in Original Scale      20.6 SD in Log Scale       1.33
   95% t UCL (Assumes normality)      10.8    95% H-Stat UCL       1.88

Minimum Detect       4.67 Minimum Non-Detect       4.1
Maximum Detect      60.9 Maximum Non-Detect      19.4

Number of Detects       9 Number of Non-Detects      19
Number of Distinct Detects       9 Number of Distinct Non-Detects      17

Sulfate

General Statistics
Total Number of Observations      28 Number of Distinct Observations      26

Mean of Logged Detects       2.98 SD of Logged Detects       0.91

Median Detects      24.5 CV Detects       0.73
Skewness Detects       0.42 Kurtosis Detects     -1.24

Variance Detects    401.8 Percent Non-Detects      67.86
Mean Detects      27.15 SD Detects      20.04

Detected Data appear Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs
Mean      11.65 Standard Error of Mean       3.03

Lilliefors Test Statistic       0.21 Lilliefors GOF Test
5% Lilliefors Critical Value       0.29etected Data appear Normal at 5% Significance Le

Normal GOF Test on Detects Only
Shapiro Wilk Test Statistic       0.90 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.82etected Data appear Normal at 5% Significance Le

SD      15.12    95% KM (BCA) UCL      17.46
95% KM (t) UCL      16.82 95% KM (Percentile Bootstrap) UCL      16.84
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97.5% KM Chebyshev UCL      30.6 99% KM Chebyshev UCL      41.84

   95% KM (z) UCL      16.64    95% KM Bootstrap t UCL      18.98
90% KM Chebyshev UCL      20.75 95% KM Chebyshev UCL      24.88

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only
k hat (MLE)       1.71 k star (bias corrected MLE)       1.21

K-S Test Statistic       0.20 Kolmogrov-Smirnoff GOF
5% K-S Critical Value       0.28d data appear Gamma Distributed at 5% Significan

Gamma GOF Tests on Detected Observations Only
A-D Test Statistic       0.39 Anderson-Darling GOF Test

5% A-D Critical Value       0.73d data appear Gamma Distributed at 5% Significan

Gamma Kaplan-Meier (KM) Statistics
k hat (KM)       0.59 nu hat (KM)      33.23

MLE Mean (bias corrected)      27.15 MLE Sd (bias corrected)      24.61

Theta hat (MLE)      15.83 Theta star (bias corrected MLE)      22.31
nu hat (MLE)      30.86 nu star (bias corrected)      21.91

ma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM e
Minimum      0.01 Mean       8.73

Gamma ROS Statistics using Imputed  Non-Detects
GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1
For such situations, GROS method tends to yield inflated values of UCLs and BTVs

Approximate Chi Square Value (33.23, α)      21.05 Adjusted Chi Square Value (33.23, β)      20.45
 Approximate KM-UCL (use when n>=50)      18.39mma Adjusted KM-UCL (use when n<50)      18.93

nu hat (MLE)       9.72 nu star (bias corrected)      10.01
MLE Mean (bias corrected)       8.73 MLE Sd (bias corrected)      20.65

k hat (MLE)       0.17 k star (bias corrected MLE)       0.17
Theta hat (MLE)      50.31 Theta star (bias corrected MLE)      48.85

Maximum      60.9 Median      0.01
SD      16.9 CV       1.93

Lognormal GOF Test on Detected Observations Only
Shapiro Wilk Test Statistic       0.91 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.82ected Data appear Lognormal at 5% Significance L

mma Approximate UCL (use when n>=50)      22.14% Gamma Adjusted UCL (use when n<50)      23.53

Adjusted Level of Significance (β)      0.040
Approximate Chi Square Value (10.01, α)       3.94 Adjusted Chi Square Value (10.01, β)       3.71

SD in Original Scale      16.31 SD in Log Scale       1.32
% t UCL (assumes normality of ROS data)      15.1    95% Percentile Bootstrap UCL      15.2

Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects
Mean in Original Scale       9.85 Mean in Log Scale       1.27

Lilliefors Test Statistic       0.20 Lilliefors GOF Test
5% Lilliefors Critical Value       0.29ected Data appear Lognormal at 5% Significance L

KM SD (logged)       0.86    95% Critical H Value (KM-Log)       2.29
KM Standard Error of Mean (logged)       0.17

CLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distribute
KM Mean (logged)       1.94    95% H-UCL (KM -Log)      14.97

   95% BCA Bootstrap UCL      16.15    95% Bootstrap t UCL      17.57
   95% H-UCL (Log ROS)      17.84

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics
Detected Data appear Normal Distributed at 5% Significance Level

SD in Original Scale      15.84 SD in Log Scale       1.06
   95% t UCL (Assumes normality)      15.98    95% H-Stat UCL      16.12

DL/2 Statistics
DL/2 Normal DL/2 Log-Transformed
Mean in Original Scale      10.88 Mean in Log Scale       1.69

Thallium

General Statistics
Total Number of Observations      30 Number of Distinct Observations      28

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
Recommendations are based upon data size, data distribution, and skewness.

mmendations are based upon the results of the simulation studies summarized in Singh, Maichle, and 
ations results will not cover all Real World data sets; for additional insight the user may want to cons

Suggested UCL to Use
95% KM (t) UCL      16.82 95% KM (Percentile Bootstrap) UCL      16.84

Minimum Detect      0.071 Minimum Non-Detect      0.089
Maximum Detect       0.44 Maximum Non-Detect       0.84

Number of Detects      16 Number of Non-Detects      14
Number of Distinct Detects      16 Number of Distinct Non-Detects      13
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Variance Detects     0.008 Percent Non-Detects      46.67

Mean Detects       0.22 SD Detects      0.093

Normal GOF Test on Detects Only
Shapiro Wilk Test Statistic       0.87 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.88Detected Data Not Normal at 5% Significance Leve

Mean of Logged Detects     -1.572 SD of Logged Detects       0.42

Median Detects       0.19 CV Detects       0.41
Skewness Detects       1.06 Kurtosis Detects       1.18

SD      0.098    95% KM (BCA) UCL       0.21
95% KM (t) UCL       0.20 95% KM (Percentile Bootstrap) UCL       0.20

Detected Data appear Approximate Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs
Mean       0.16 Standard Error of Mean      0.02

Lilliefors Test Statistic       0.22 Lilliefors GOF Test
5% Lilliefors Critical Value       0.22etected Data appear Normal at 5% Significance Le

Gamma GOF Tests on Detected Observations Only
A-D Test Statistic       0.69 Anderson-Darling GOF Test

5% A-D Critical Value       0.74d data appear Gamma Distributed at 5% Significan

97.5% KM Chebyshev UCL       0.29 99% KM Chebyshev UCL       0.36

   95% KM (z) UCL       0.20    95% KM Bootstrap t UCL       0.20
90% KM Chebyshev UCL       0.22 95% KM Chebyshev UCL       0.25

Theta hat (MLE)      0.034 Theta star (bias corrected MLE)      0.042
nu hat (MLE)    207.4 nu star (bias corrected)    169.8

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only
k hat (MLE)       6.48 k star (bias corrected MLE)       5.30

K-S Test Statistic       0.17 Kolmogrov-Smirnoff GOF
5% K-S Critical Value       0.21d data appear Gamma Distributed at 5% Significan

pproximate Chi Square Value (177.91, α)    148.1 Adjusted Chi Square Value (177.91, β)    146.5
 Approximate KM-UCL (use when n>=50)       0.20mma Adjusted KM-UCL (use when n<50)       0.20

Gamma Kaplan-Meier (KM) Statistics
k hat (KM)       2.96 nu hat (KM)    177.9

MLE Mean (bias corrected)       0.22 MLE Sd (bias corrected)      0.097

Maximum       0.44 Median       0.15
SD      0.095 CV       0.58

ma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM e
Minimum      0.067 Mean       0.16

Gamma ROS Statistics using Imputed  Non-Detects
GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1
For such situations, GROS method tends to yield inflated values of UCLs and BTVs

Adjusted Level of Significance (β)      0.041
pproximate Chi Square Value (190.31, α)    159.4 Adjusted Chi Square Value (190.31, β)    157.8

nu hat (MLE)    210 nu star (bias corrected)    190.3
MLE Mean (bias corrected)       0.16 MLE Sd (bias corrected)      0.092

k hat (MLE)       3.49 k star (bias corrected MLE)       3.17
Theta hat (MLE)      0.047 Theta star (bias corrected MLE)      0.052

Lilliefors Test Statistic       0.17 Lilliefors GOF Test
5% Lilliefors Critical Value       0.22ected Data appear Lognormal at 5% Significance L

Lognormal GOF Test on Detected Observations Only
Shapiro Wilk Test Statistic       0.90 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.88ected Data appear Lognormal at 5% Significance L

mma Approximate UCL (use when n>=50)       0.19% Gamma Adjusted UCL (use when n<50)       0.19

   95% BCA Bootstrap UCL       0.20    95% Bootstrap t UCL       0.20
   95% H-UCL (Log ROS)       0.20

SD in Original Scale      0.089 SD in Log Scale       0.46
% t UCL (assumes normality of ROS data)       0.2    95% Percentile Bootstrap UCL       0.2

Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects
Mean in Original Scale       0.17 Mean in Log Scale     -1.872

DL/2 Statistics
DL/2 Normal DL/2 Log-Transformed
Mean in Original Scale       0.17 Mean in Log Scale     -1.923

KM SD (logged)       0.58    95% Critical H Value (KM-Log)       2.02
KM Standard Error of Mean (logged)       0.12

CLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distribute
KM Mean (logged)     -1.945    95% H-UCL (KM -Log)       0.21

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics
Detected Data appear Approximate Normal Distributed at 5% Significance Level

SD in Original Scale       0.11 SD in Log Scale       0.65
   95% t UCL (Assumes normality)       0.21    95% H-Stat UCL       0.23
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tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
Recommendations are based upon data size, data distribution, and skewness.

mmendations are based upon the results of the simulation studies summarized in Singh, Maichle, and 
ations results will not cover all Real World data sets; for additional insight the user may want to cons

Suggested UCL to Use
95% KM (t) UCL       0.20 95% KM (Percentile Bootstrap) UCL       0.20

Minimum      17.9 Mean      53.18
Maximum    393 Median      40.9

Total Number of Observations      30 Number of Distinct Observations      29
Number of Missing Observations       0

Zinc

General Statistics

5% Lilliefors Critical Value       0.16 Data Not Normal at 5% Significance Level
Data Not Normal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.92 Data Not Normal at 5% Significance Level
Lilliefors Test Statistic       0.36 Lilliefors GOF Test

Normal GOF Test
Shapiro Wilk Test Statistic       0.35 Shapiro Wilk GOF Test

SD      65.45 Std. Error of Mean      11.95
Coefficient of Variation       1.23 Skewness       5.14

Gamma GOF Test
A-D Test Statistic       3.32 Anderson-Darling Gamma GOF Test

5% A-D Critical Value       0.75ata Not Gamma Distributed at 5% Significance Lev

   95% Modified-t UCL (Johnson-1978)      75.35

Assuming Normal Distribution
   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL      73.48    95% Adjusted-CLT UCL (Chen-1995)      84.83

Theta hat (MLE)      22.08 Theta star (bias corrected MLE)      24.28
nu hat (MLE)    144.5 nu star (bias corrected)    131.4

Data Not Gamma Distributed at 5% Significance Level

Gamma Statistics
k hat (MLE)       2.40 k star (bias corrected MLE)       2.19

K-S Test Statistic       0.24 Kolmogrov-Smirnoff Gamma GOF Test
5% K-S Critical Value       0.16ata Not Gamma Distributed at 5% Significance Lev

Assuming Gamma Distribution
oximate Gamma UCL (use when n>=50))      65.97% Adjusted Gamma UCL (use when n<50)      66.8

Adjusted Level of Significance      0.041 Adjusted Chi Square Value    104.6

MLE Mean (bias corrected)      53.18 MLE Sd (bias corrected)      35.93
Approximate Chi Square Value (0.05)    105.9

Lognormal Statistics
Minimum of Logged Data       2.88 Mean of logged Data       3.75

5% Lilliefors Critical Value       0.16 Data Not Lognormal at 5% Significance Level
Data Not Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.92 Data Not Lognormal at 5% Significance Level
Lilliefors Test Statistic       0.17 Lilliefors Lognormal GOF Test

Lognormal GOF Test
Shapiro Wilk Test Statistic       0.78 Shapiro Wilk Lognormal GOF Test

   95% Chebyshev (MVUE) UCL      70.22  97.5% Chebyshev (MVUE) UCL      79.52
   99% Chebyshev (MVUE) UCL      97.78

Assuming Lognormal Distribution
   95% H-UCL      59.46    90% Chebyshev (MVUE) UCL      63.52

Maximum of Logged Data       5.97 SD of logged Data       0.52

   95% Hall's Bootstrap UCL    154.5    95% Percentile Bootstrap UCL      76.44
   95% BCA Bootstrap UCL      89.87

   95% CLT UCL      72.83    95% Jackknife UCL      73.48
   95% Standard Bootstrap UCL      72.59    95% Bootstrap-t UCL    134.7

Nonparametric Distribution Free UCL Statistics
Data do not follow a Discernible Distribution (0.05)

Nonparametric Distribution Free UCLs

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
mmendations are based upon the results of the simulation studies summarized in Singh, Singh, and 

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

Suggested UCL to Use
95% Chebyshev (Mean, Sd) UCL    105.3

   90% Chebyshev(Mean, Sd) UCL      89.02    95% Chebyshev(Mean, Sd) UCL    105.3
 97.5% Chebyshev(Mean, Sd) UCL    127.8    99% Chebyshev(Mean, Sd) UCL    172.1
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For additional insight the user may want to consult a statistician.
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tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
mmendations are based upon the results of the simulation studies summarized in Singh, Singh, and 

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

   95% BCA Bootstrap UCL   8542
   90% Chebyshev(Mean, Sd) UCL   8689    95% Chebyshev(Mean, Sd) UCL   9486

 97.5% Chebyshev(Mean, Sd) UCL  10593    99% Chebyshev(Mean, Sd) UCL  12766

Suggested UCL to Use
95% Adjusted Gamma UCL   7850

Nonparametric Distribution Free UCLs

   95% Chebyshev (MVUE) UCL   8770  97.5% Chebyshev (MVUE) UCL   9596
   99% Chebyshev (MVUE) UCL

   95% CLT UCL   7894    95% Jackknife UCL   7926
   95% Standard Bootstrap UCL   7864    95% Bootstrap-t UCL   8688

   95% Hall's Bootstrap UCL  12321    95% Percentile Bootstrap UCL   7991

Lognormal Statistics
Minimum of Logged Data       8.18 Mean of logged Data       8.77

 11219

Assuming Lognormal Distribution
   95% H-UCL   7725    90% Chebyshev (MVUE) UCL   8175

Nonparametric Distribution Free UCL Statistics
Data appear to follow a Discernible Distribution at 5% Significance Level

Lilliefors Lognormal GOF Test

Lognormal GOF Test
Shapiro Wilk Test Statistic       0.91 Shapiro Wilk Lognormal GOF Test

5% Lilliefors Critical Value       0.16Data appear Lognormal at 5% Significance Level
Data appear Approximate Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.92 Data Not Lognormal at 5% Significance Level
Lilliefors Test Statistic      0.098

Maximum of Logged Data       9.98 SD of logged Data       0.34

nu hat (MLE)    460.7 nu star (bias corrected)    416
MLE Mean (bias corrected)   6929 MLE Sd (bias corrected)   2632

Approximate Chi Square Value (0.05)    369.7

Assuming Gamma Distribution
roximate Gamma UCL (use when n>=50)   7796% Adjusted Gamma UCL (use when n<50)   7850

Adjusted Level of Significance      0.041 Adjusted Chi Square Value    367.2

5% A-D Critical Value       0.74ata Not Gamma Distributed at 5% Significance Lev
K-S Test Statistic       0.12 Kolmogrov-Smirnoff Gamma GOF Test

Gamma Statistics
k hat (MLE)       7.67 k star (bias corrected MLE)       6.93

5% K-S Critical Value       0.16d data appear Gamma Distributed at 5% Significan
Detected data follow Appr. Gamma Distribution at 5% Significance Level

Theta hat (MLE)    902.4 Theta star (bias corrected MLE)    999.5

Lilliefors Test Statistic       0.19 Lilliefors GOF Test
5% Lilliefors Critical Value       0.16 Data Not Normal at 5% Significance Level

   95% Modified-t UCL (Johnson-1978)   7988

Data Not Normal at 5% Significance Level

Assuming Normal Distribution
   95% Normal UCL    95% UCLs (Adjusted for Skewness)

Gamma GOF Test
A-D Test Statistic       0.88 Anderson-Darling Gamma GOF Test

   95% Student's-t UCL   7926    95% Adjusted-CLT UCL (Chen-1995)   8293

Coefficient of Variation       0.46 Skewness       3.48

Maximum  21700 Median   6515
SD

Normal GOF Test
Shapiro Wilk Test Statistic       0.66 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.92 Data Not Normal at 5% Significance Level

  6929

General Statistics
Total Number of Observations      30 Number of Distinct Observations      30

  3213 Std. Error of Mean    586.7

Number of Missing Observations       0
Minimum   3600 Mean

95%

UCL Statistics for Data Sets with Non-Detects

User Selected Options
e/Time of Computation   2/13/2015 11:08:01 PM

 f Bootstrap Operations   2000

Aluminum

From File   ProUCLinput_courtyard_0-5.xls
Full Precision   OFF

Confidence Coefficient   
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Total Number of Observations      30 Number of Distinct Observations      25

 97.5% Chebyshev(Mean, Sd) UCL       3.26    99% Chebyshev(Mean, Sd) UCL       3.77

Suggested UCL to Use
95% Student's-t UCL       2.63

Barium

General Statistics

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
mmendations are based upon the results of the simulation studies summarized in Singh, Singh, and 

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.
For additional insight the user may want to consult a statistician.

   95% CLT UCL       2.63    95% Jackknife UCL       2.63
   95% Standard Bootstrap UCL       2.62    95% Bootstrap-t UCL       2.65

   95% Hall's Bootstrap UCL       2.64    95% Percentile Bootstrap UCL       2.62
   95% BCA Bootstrap UCL       2.63

   90% Chebyshev(Mean, Sd) UCL       2.81    95% Chebyshev(Mean, Sd) UCL       3.00

      3.84

Assuming Lognormal Distribution
   95% H-UCL       2.68    90% Chebyshev (MVUE) UCL       2.84

Nonparametric Distribution Free UCL Statistics
Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

   95% Chebyshev (MVUE) UCL       3.03  97.5% Chebyshev (MVUE) UCL       3.30
   99% Chebyshev (MVUE) UCL

5% Lilliefors Critical Value       0.16Data appear Lognormal at 5% Significance Level
Data appear Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.92Data appear Lognormal at 5% Significance Level
Lilliefors Test Statistic      0.084

Maximum of Logged Data       1.45 SD of logged Data       0.32

Lognormal Statistics
Minimum of Logged Data       0.11 Mean of logged Data       0.82

Approximate Chi Square Value (0.05)    511.1

Assuming Gamma Distribution
oximate Gamma UCL (use when n>=50))       2.65% Adjusted Gamma UCL (use when n<50)       2.67

Adjusted Level of Significance      0.041 Adjusted Chi Square Value    508.1

Lilliefors Lognormal GOF Test

Lognormal GOF Test
Shapiro Wilk Test Statistic       0.98 Shapiro Wilk Lognormal GOF Test

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics
k hat (MLE)      10.44 k star (bias corrected MLE)       9.42

Theta hat (MLE)       0.23 Theta star (bias corrected MLE)       0.25
nu hat (MLE)    626.6 nu star (bias corrected)    565.2

MLE Mean (bias corrected)       2.40 MLE Sd (bias corrected)       0.78

Assuming Normal Distribution
   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL       2.63

Gamma GOF Test
A-D Test Statistic       0.18 Anderson-Darling Gamma GOF Test

5% A-D Critical Value       0.74d data appear Gamma Distributed at 5% Significan
K-S Test Statistic      0.075 Kolmogrov-Smirnoff Gamma GOF Test

5% K-S Critical Value       0.16d data appear Gamma Distributed at 5% Significan

5% Shapiro Wilk Critical Value       0.92 Data appear Normal at 5% Significance Level
Lilliefors Test Statistic      0.092 Lilliefors GOF Test

   95% Adjusted-CLT UCL (Chen-1995)       2.64

5% Lilliefors Critical Value       0.16 Data appear Normal at 5% Significance Level
Data appear Normal at 5% Significance Level

   95% Modified-t UCL (Johnson-1978)       2.63

      0.31 Skewness       0.50

Minimum       1.12 Mean       2.40
Maximum       4.3 Median

Normal GOF Test
Shapiro Wilk Test Statistic       0.97 Shapiro Wilk GOF Test

SD       0.75 Std. Error of Mean       0.13
Coefficient of Variation

Arsenic

General Statistics

For additional insight the user may want to consult a statistician.

      2.38

Total Number of Observations      30 Number of Distinct Observations      29
Number of Missing Observations       0
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Median Detects      0.017 CV Detects       0.63
Skewness Detects

Number of Distinct Detects       6 Number of Distinct Non-Detects      20

     0.013

Minimum Detect      0.011 Minimum Non-Detect      0.037
Maximum Detect      0.047 Maximum Non-Detect       1.9

      1.78 Kurtosis Detects       3.34

Variance Detects 1.9028E Percent Non-Detects      80%
Mean Detects      0.021 SD Detects

For additional insight the user may want to consult a statistician.

Suggested UCL to Use
95% Student's-t UCL    188.3 or 95% Modified-t UCL

Benzo(a)pyrene

General Statistics
Total Number of Observations      30 Number of Distinct Observations      26

Number of Detects       6 Number of Non-Detects      24

   95% BCA Bootstrap UCL    238.8

   192.4

   90% Chebyshev(Mean, Sd) UCL    222.3    95% Chebyshev(Mean, Sd) UCL    257.8
 97.5% Chebyshev(Mean, Sd) UCL    307    99% Chebyshev(Mean, Sd) UCL    403.8

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
mmendations are based upon the results of the simulation studies summarized in Singh, Singh, and 

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

Nonparametric Distribution Free UCLs

   95% Chebyshev (MVUE) UCL    187.6  97.5% Chebyshev (MVUE) UCL    210.1
   99% Chebyshev (MVUE) UCL

   95% CLT UCL    186.9    95% Jackknife UCL    188.3
   95% Standard Bootstrap UCL    186    95% Bootstrap-t UCL    322.1

   95% Hall's Bootstrap UCL    375    95% Percentile Bootstrap UCL    193.9

Lognormal Statistics
Minimum of Logged Data       3.80 Mean of logged Data       4.80

   254.2

Assuming Lognormal Distribution
   95% H-UCL    160.8    90% Chebyshev (MVUE) UCL    171.5

Nonparametric Distribution Free UCL Statistics
Data do not follow a Discernible Distribution (0.05)

Lilliefors Lognormal GOF Test

Lognormal GOF Test
Shapiro Wilk Test Statistic       0.73 Shapiro Wilk Lognormal GOF Test

5% Lilliefors Critical Value       0.16 Data Not Lognormal at 5% Significance Level
Data Not Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.92 Data Not Lognormal at 5% Significance Level
Lilliefors Test Statistic       0.19

Maximum of Logged Data       6.78 SD of logged Data       0.46

nu hat (MLE)    195.4 nu star (bias corrected)    177.2
MLE Mean (bias corrected)    143.9 MLE Sd (bias corrected)      83.77

Approximate Chi Square Value (0.05)    147.4

Assuming Gamma Distribution
oximate Gamma UCL (use when n>=50))    173 % Adjusted Gamma UCL (use when n<50)    174.9

Adjusted Level of Significance      0.041 Adjusted Chi Square Value    145.8

K-S Test Statistic       0.25 Kolmogrov-Smirnoff Gamma GOF Test
5% K-S Critical Value       0.16ata Not Gamma Distributed at 5% Significance Lev

Data Not Gamma Distributed at 5% Significance Level

Gamma Statistics
k hat (MLE)       3.25 k star (bias corrected MLE)       2.95

Theta hat (MLE)      44.21 Theta star (bias corrected MLE)      48.75

   95% Modified-t UCL (Johnson-1978)    192.4

Assuming Normal Distribution
   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL    188.3

Gamma GOF Test
A-D Test Statistic       3.82 Anderson-Darling Gamma GOF Test

5% A-D Critical Value       0.75ata Not Gamma Distributed at 5% Significance Lev

Normal GOF Test
Shapiro Wilk Test Statistic       0.36 Shapiro Wilk GOF Test

SD    143 Std. Error of Mean      26.11
Coefficient of Variation

5% Shapiro Wilk Critical Value       0.92 Data Not Normal at 5% Significance Level
Lilliefors Test Statistic       0.36 Lilliefors GOF Test

   95% Adjusted-CLT UCL (Chen-1995)    212.9

5% Lilliefors Critical Value       0.16 Data Not Normal at 5% Significance Level
Data Not Normal at 5% Significance Level

   113.5

Number of Missing Observations       0

      0.99 Skewness       5.11

Minimum      44.9 Mean    143.9
Maximum    885 Median
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DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics
Detected Data appear Normal Distributed at 5% Significance Level

SD in Original Scale       0.23 SD in Log Scale       1.00
   95% t UCL (Assumes normality)

Suggested UCL to Use
95% KM (t) UCL      0.022 95% KM (Percentile Bootstrap) UCL      0.022

    -3.642

KM SD (logged)       0.36    95% Critical H Value (KM-Log)       1.84
KM Standard Error of Mean (logged)       0.14

      0.15    95% H-Stat UCL      0.068

DL/2 Statistics
DL/2 Normal DL/2 Log-Transformed
Mean in Original Scale      0.082 Mean in Log Scale

% t UCL (assumes normality of ROS data)      0.019    95% Percentile Bootstrap UCL      0.019
   95% BCA Bootstrap UCL      0.020    95% Bootstrap t UCL      0.021

   95% H-UCL (Log ROS)      0.018

CLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distribute
KM Mean (logged)     -4.112    95% H-UCL (KM -Log)      0.019

Lilliefors Test Statistic       0.17 Lilliefors GOF Test
5% Lilliefors Critical Value       0.36ected Data appear Lognormal at 5% Significance L

Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects
Mean in Original Scale      0.017 Mean in Log Scale     -4.104

SD in Original Scale     0.006 SD in Log Scale       0.26

mma Approximate UCL (use when n>=50)      0.019% Gamma Adjusted UCL (use when n<50)      0.019

Adjusted Level of Significance (β)      0.041
pproximate Chi Square Value (634.84, α)

Lognormal GOF Test on Detected Observations Only
Shapiro Wilk Test Statistic       0.91 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.78ected Data appear Lognormal at 5% Significance L

SD     0.006 CV       0.37

    0.005

k hat (MLE)      11.73 k star (bias corrected MLE)      10.58
Theta hat (MLE)     0.001 Theta star (bias corrected MLE)     0.001

   577.4 Adjusted Chi Square Value (634.84, β)    574.2

nu hat (MLE)    703.9 nu star (bias corrected)    634.8
MLE Mean (bias corrected)      0.017 MLE Sd (bias corrected)

 Approximate KM-UCL (use when n>=50)      0.020mma Adjusted KM-UCL (use when n<50)      0.020

ma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM e
Minimum      0.011 Mean      0.017

Gamma ROS Statistics using Imputed  Non-Detects
GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1
For such situations, GROS method tends to yield inflated values of UCLs and BTVs

Maximum      0.047 Median      0.016

nu hat (MLE)      45.81 nu star (bias corrected)      24.24

Gamma Kaplan-Meier (KM) Statistics
k hat (KM)       5.19 nu hat (KM)    311.6

MLE Mean (bias corrected)      0.021 MLE Sd (bias corrected)      0.015

pproximate Chi Square Value (311.57, α)    271.7 Adjusted Chi Square Value (311.57, β)    269.5

K-S Test Statistic       0.20 Kolmogrov-Smirnoff GOF
5% K-S Critical Value       0.33d data appear Gamma Distributed at 5% Significan

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only
k hat (MLE)       3.81 k star (bias corrected MLE)       2.02

Theta hat (MLE)     0.005 Theta star (bias corrected MLE)      0.010

97.5% KM Chebyshev UCL      0.034 99% KM Chebyshev UCL      0.044

   95% KM (z) UCL      0.022    95% KM Bootstrap t UCL      0.024
90% KM Chebyshev UCL

Gamma GOF Tests on Detected Observations Only
A-D Test Statistic       0.39 Anderson-Darling GOF Test

5% A-D Critical Value       0.7d data appear Gamma Distributed at 5% Significan

Lilliefors Test Statistic       0.25 Lilliefors GOF Test
5% Lilliefors Critical Value       0.36etected Data appear Normal at 5% Significance Le

     0.022

Detected Data appear Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs
Mean      0.017 Standard Error of Mean     0.002

     0.025 95% KM Chebyshev UCL      0.029

SD     0.007    95% KM (BCA) UCL      0.022
95% KM (t) UCL      0.022 95% KM (Percentile Bootstrap) UCL

Mean of Logged Detects     -3.968 SD of Logged Detects       0.54

Normal GOF Test on Detects Only
Shapiro Wilk Test Statistic       0.80 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.78etected Data appear Normal at 5% Significance Le
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CLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distribute

SD in Original Scale      0.040 SD in Log Scale       0.54
% t UCL (assumes normality of ROS data)      0.050    95% Percentile Bootstrap UCL      0.051

   95% BCA Bootstrap UCL      0.058    95% Bootstrap t UCL      0.085
   95% H-UCL (Log ROS)      0.043

Lognormal GOF Test on Detected Observations Only
Shapiro Wilk Test Statistic       0.91 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.85ected Data appear Lognormal at 5% Significance L
Lilliefors Test Statistic       0.19 Lilliefors GOF Test

5% Lilliefors Critical Value       0.26ected Data appear Lognormal at 5% Significance L
Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects
Mean in Original Scale      0.038 Mean in Log Scale     -3.48

     71.86 Adjusted Chi Square Value (93.11, β)      70.78

nu hat (MLE)    102 nu star (bias corrected)      93.11
MLE Mean (bias corrected)      0.033 MLE Sd (bias corrected)

mma Approximate UCL (use when n>=50)      0.043% Gamma Adjusted UCL (use when n<50)      0.044

Adjusted Level of Significance (β)      0.041
Approximate Chi Square Value (93.11, α)

Maximum       0.22 Median      0.018
SD      0.042 CV       1.24

     0.027

k hat (MLE)       1.7 k star (bias corrected MLE)       1.55
Theta hat (MLE)      0.019 Theta star (bias corrected MLE)      0.021

Approximate Chi Square Value (53.19, α)      37.43 Adjusted Chi Square Value (53.19, β)      36.67
 Approximate KM-UCL (use when n>=50)      0.055mma Adjusted KM-UCL (use when n<50)      0.056

ma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM e
Minimum      0.01 Mean      0.033

Gamma ROS Statistics using Imputed  Non-Detects
GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1
For such situations, GROS method tends to yield inflated values of UCLs and BTVs

Theta hat (MLE)      0.037 Theta star (bias corrected MLE)      0.049
nu hat (MLE)      34.67 nu star (bias corrected)      26.55

Gamma Kaplan-Meier (KM) Statistics
k hat (KM)       0.88 nu hat (KM)      53.19

MLE Mean (bias corrected)      0.059 MLE Sd (bias corrected)      0.054

Gamma GOF Tests on Detected Observations Only
A-D Test Statistic       0.73 Anderson-Darling GOF Test

5% A-D Critical Value       0.74d data appear Gamma Distributed at 5% Significan
K-S Test Statistic       0.25 Kolmogrov-Smirnoff GOF

5% K-S Critical Value       0.26d data appear Gamma Distributed at 5% Significan
Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only
k hat (MLE)       1.57 k star (bias corrected MLE)       1.20

     0.064 95% KM Chebyshev UCL      0.075

SD      0.041    95% KM (BCA) UCL      0.055
95% KM (t) UCL      0.053 95% KM (Percentile Bootstrap) UCL

97.5% KM Chebyshev UCL      0.091 99% KM Chebyshev UCL       0.12

   95% KM (z) UCL      0.052    95% KM Bootstrap t UCL      0.070
90% KM Chebyshev UCL

Normal GOF Test on Detects Only
Shapiro Wilk Test Statistic       0.69 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.85Detected Data Not Normal at 5% Significance Leve
Lilliefors Test Statistic       0.32 Lilliefors GOF Test

5% Lilliefors Critical Value       0.26Detected Data Not Normal at 5% Significance Leve

     0.053

Detected Data Not Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs
Mean      0.038 Standard Error of Mean     0.008

      2.17 Kurtosis Detects       4.64

Variance Detects     0.003 Percent Non-Detects      63.33
Mean Detects      0.059 SD Detects

Mean of Logged Detects     -3.17 SD of Logged Detects       0.80

Median Detects      0.034 CV Detects       1.05
Skewness Detects

Benzo(b)fluoranthene

General Statistics
Total Number of Observations      30 Number of Distinct Observations      28

Number of Detects      11 Number of Non-Detects      19
Number of Distinct Detects      11 Number of Distinct Non-Detects      17

     0.062

Minimum Detect      0.015 Minimum Non-Detect      0.038
Maximum Detect       0.22 Maximum Non-Detect       1.9

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
Recommendations are based upon data size, data distribution, and skewness.

mmendations are based upon the results of the simulation studies summarized in Singh, Maichle, and 
ations results will not cover all Real World data sets; for additional insight the user may want to cons
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nu hat (MLE)    550.1 nu star (bias corrected)    496.5
MLE Mean (bias corrected)      0.019 MLE Sd (bias corrected)

Adjusted Level of Significance (β)      0.041

Maximum      0.064 Median      0.017
SD     0.009 CV       0.46

    0.006

k hat (MLE)       9.16 k star (bias corrected MLE)       8.27
Theta hat (MLE)     0.002 Theta star (bias corrected MLE)     0.002

pproximate Chi Square Value (240.64, α)    205.7 Adjusted Chi Square Value (240.64, β)    203.9
 Approximate KM-UCL (use when n>=50)      0.022mma Adjusted KM-UCL (use when n<50)      0.023

ma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM e
Minimum      0.012 Mean      0.019

Gamma ROS Statistics using Imputed  Non-Detects
GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1
For such situations, GROS method tends to yield inflated values of UCLs and BTVs

Theta hat (MLE)     0.008 Theta star (bias corrected MLE)      0.015
nu hat (MLE)      36.64 nu star (bias corrected)      19.65

Gamma Kaplan-Meier (KM) Statistics
k hat (KM)       4.01 nu hat (KM)    240.6

MLE Mean (bias corrected)      0.025 MLE Sd (bias corrected)      0.02

Gamma GOF Tests on Detected Observations Only
A-D Test Statistic       0.64 Anderson-Darling GOF Test

5% A-D Critical Value       0.70d data appear Gamma Distributed at 5% Significan
K-S Test Statistic       0.27 Kolmogrov-Smirnoff GOF

5% K-S Critical Value       0.33d data appear Gamma Distributed at 5% Significan
Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only
k hat (MLE)       3.05 k star (bias corrected MLE)       1.63

     0.028 95% KM Chebyshev UCL      0.031

SD     0.009    95% KM (BCA) UCL      0.024
95% KM (t) UCL      0.024 95% KM (Percentile Bootstrap) UCL

97.5% KM Chebyshev UCL      0.037 99% KM Chebyshev UCL      0.047

   95% KM (z) UCL      0.024    95% KM Bootstrap t UCL      0.027
90% KM Chebyshev UCL

Normal GOF Test on Detects Only
Shapiro Wilk Test Statistic       0.7 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.78Detected Data Not Normal at 5% Significance Leve
Lilliefors Test Statistic       0.32 Lilliefors GOF Test

5% Lilliefors Critical Value       0.36etected Data appear Normal at 5% Significance Le

     0.024

Detected Data appear Approximate Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs
Mean      0.019 Standard Error of Mean     0.002

      2.15 Kurtosis Detects       4.80

Variance Detects 3.7973E Percent Non-Detects      80%
Mean Detects      0.025 SD Detects

Mean of Logged Detects     -3.839 SD of Logged Detects       0.59

Median Detects      0.018 CV Detects       0.76
Skewness Detects

Number of Detects       6 Number of Non-Detects      24
Number of Distinct Detects       6 Number of Distinct Non-Detects      21

     0.019

Minimum Detect      0.013 Minimum Non-Detect      0.037
Maximum Detect      0.064 Maximum Non-Detect       1.9

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
Recommendations are based upon data size, data distribution, and skewness.

mmendations are based upon the results of the simulation studies summarized in Singh, Maichle, and 
ations results will not cover all Real World data sets; for additional insight the user may want to cons

95% Adjusted Gamma KM-UCL      0.056

Benzo(g,h,i)perylene

General Statistics
Total Number of Observations      30 Number of Distinct Observations      27

Mean in Original Scale      0.096 Mean in Log Scale     -3.365
SD in Original Scale       0.23 SD in Log Scale       1.07

   95% t UCL (Assumes normality)       0.17    95% H-Stat UCL       0.10

Suggested UCL to Use
95% KM (t) UCL      0.053 95% GROS Adjusted Gamma UCL      0.044

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics
Detected Data appear Gamma Distributed at 5% Significance Level

KM Mean (logged)     -3.494    95% H-UCL (KM -Log)      0.045
KM SD (logged)       0.59    95% Critical H Value (KM-Log)       2.02

KM Standard Error of Mean (logged)       0.14

DL/2 Statistics
DL/2 Normal DL/2 Log-Transformed



499
500
501
502
503
504
505
506
507
508
509
510
511
512
513
514
515
516
517
518
519
520
521
522
523
524
525
526
527
528
529
530
531
532
533
534
535
536
537
538
539
540
541
542
543
544
545
546
547
548
549
550
551
552
553
554
555
556
557
558
559
560
561
562
563
564
565
566
567
568
569
570
571
572
573
574
575
576
577
578
579
580
581

A B C D E F G H I J K L

Theta hat (MLE)      0.024 Theta star (bias corrected MLE)      0.028
nu hat (MLE)    258 nu star (bias corrected)    222.5

Gamma Kaplan-Meier (KM) Statistics

MLE Mean (bias corrected)       0.15 MLE Sd (bias corrected)      0.065

Gamma GOF Tests on Detected Observations Only
A-D Test Statistic       1.46 Anderson-Darling GOF Test

5% A-D Critical Value       0.74ed Data Not Gamma Distributed at 5% Significanc
K-S Test Statistic       0.19 Kolmogrov-Smirnoff GOF

5% K-S Critical Value       0.19ed Data Not Gamma Distributed at 5% Significanc
Detected Data Not Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only
k hat (MLE)       6.14 k star (bias corrected MLE)       5.29

      0.18 95% KM Chebyshev UCL       0.20

SD      0.068 95% KM (BCA) UCL       0.16
   95% KM (t) UCL       0.16    95% KM (Percentile Bootstrap) UCL

97.5% KM Chebyshev UCL       0.23 99% KM Chebyshev UCL       0.28

   95% KM (z) UCL       0.16    95% KM Bootstrap t UCL       0.19
90% KM Chebyshev UCL

Normal GOF Test on Detects Only
Shapiro Wilk Test Statistic       0.70 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.90Detected Data Not Normal at 5% Significance Leve
Lilliefors Test Statistic       0.25 Lilliefors GOF Test

5% Lilliefors Critical Value       0.19Detected Data Not Normal at 5% Significance Leve

      0.16

Detected Data Not Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs
Mean       0.14 Standard Error of Mean      0.014

      2.21 Kurtosis Detects       4.80

Variance Detects     0.005 Percent Non-Detects      30%
Mean Detects       0.15 SD Detects

Mean of Logged Detects     -1.978 SD of Logged Detects       0.38

Median Detects       0.12 CV Detects       0.49
Skewness Detects

Bis(2-ethylhexyl)phthalate

General Statistics
Total Number of Observations      30 Number of Distinct Observations      29

Number of Detects      21 Number of Non-Detects       9
Number of Distinct Detects      21 Number of Distinct Non-Detects       9

     0.075

Minimum Detect      0.096 Minimum Non-Detect      0.099
Maximum Detect       0.38 Maximum Non-Detect       2.3

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics
Detected Data appear Approximate Normal Distributed at 5% Significance Level

SD in Original Scale       0.23 SD in Log Scale       1.00
   95% t UCL (Assumes normality)

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
Recommendations are based upon data size, data distribution, and skewness.

mmendations are based upon the results of the simulation studies summarized in Singh, Maichle, and 
ations results will not cover all Real World data sets; for additional insight the user may want to cons

Suggested UCL to Use
95% KM (t) UCL      0.024 95% KM (Percentile Bootstrap) UCL      0.024

CLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distribute
KM Mean (logged)     -4.01    95% H-UCL (KM -Log)      0.021

    -3.619

KM SD (logged)       0.34    95% Critical H Value (KM-Log)       1.83
KM Standard Error of Mean (logged)       0.12

      0.15    95% H-Stat UCL      0.070

DL/2 Statistics
DL/2 Normal DL/2 Log-Transformed
Mean in Original Scale      0.083 Mean in Log Scale

SD in Original Scale     0.008 SD in Log Scale       0.27
% t UCL (assumes normality of ROS data)      0.022    95% Percentile Bootstrap UCL      0.022

   95% BCA Bootstrap UCL      0.024    95% Bootstrap t UCL      0.027
   95% H-UCL (Log ROS)      0.021

Lognormal GOF Test on Detected Observations Only
Shapiro Wilk Test Statistic       0.84 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.78ected Data appear Lognormal at 5% Significance L
Lilliefors Test Statistic       0.24 Lilliefors GOF Test

5% Lilliefors Critical Value       0.36ected Data appear Lognormal at 5% Significance L
Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects
Mean in Original Scale      0.019 Mean in Log Scale     -3.985

   445.8 Adjusted Chi Square Value (496.46, β)    443
mma Approximate UCL (use when n>=50)      0.021% Gamma Adjusted UCL (use when n<50)      0.021
pproximate Chi Square Value (496.46, α)
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SD       0.12    95% KM (BCA) UCL       0.40
95% KM (t) UCL       0.41 95% KM (Percentile Bootstrap) UCL

   95% KM (z) UCL       0.41    95% KM Bootstrap t UCL       0.42

Normal GOF Test on Detects Only
Shapiro Wilk Test Statistic       0.89 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.82etected Data appear Normal at 5% Significance Le
Lilliefors Test Statistic       0.22 Lilliefors GOF Test

5% Lilliefors Critical Value       0.29etected Data appear Normal at 5% Significance Le

      0.40

Detected Data appear Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs
Mean       0.35 Standard Error of Mean      0.032

      0.71 Kurtosis Detects     -1.087

Variance Detects      0.029 Percent Non-Detects      70%
Mean Detects       0.42 SD Detects

Mean of Logged Detects     -0.933 SD of Logged Detects       0.39

Median Detects       0.34 CV Detects       0.40
Skewness Detects

Cadmium

General Statistics
Total Number of Observations      30 Number of Distinct Observations      28

Number of Detects       9 Number of Non-Detects      21
Number of Distinct Detects       9 Number of Distinct Non-Detects      19

      0.17

Minimum Detect       0.23 Minimum Non-Detect       0.50
Maximum Detect       0.70 Maximum Non-Detect       0.71

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics
Detected Data appear Approximate Lognormal Distributed at 5% Significance Level

SD in Original Scale       0.23 SD in Log Scale       0.68
   95% t UCL (Assumes normality)

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
Recommendations are based upon data size, data distribution, and skewness.

mmendations are based upon the results of the simulation studies summarized in Singh, Maichle, and 
ations results will not cover all Real World data sets; for additional insight the user may want to cons

Suggested UCL to Use
95% KM (BCA) UCL       0.16

CLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distribute
KM Mean (logged)     -2.024    95% H-UCL (KM -Log)       0.16

    -1.912

KM SD (logged)       0.36    95% Critical H Value (KM-Log)       1.84
KM Standard Error of Mean (logged)      0.074

      0.27    95% H-Stat UCL       0.24

DL/2 Statistics
DL/2 Normal DL/2 Log-Transformed
Mean in Original Scale       0.20 Mean in Log Scale

SD in Original Scale      0.064 SD in Log Scale       0.34
% t UCL (assumes normality of ROS data)       0.16    95% Percentile Bootstrap UCL       0.16

   95% BCA Bootstrap UCL       0.16    95% Bootstrap t UCL       0.17
   95% H-UCL (Log ROS)       0.15

Lognormal GOF Test on Detected Observations Only
Shapiro Wilk Test Statistic       0.83 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.90etected Data Not Lognormal at 5% Significance Le
Lilliefors Test Statistic       0.17 Lilliefors GOF Test

5% Lilliefors Critical Value       0.19ected Data appear Lognormal at 5% Significance L
Detected Data appear Approximate Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects
Mean in Original Scale       0.14 Mean in Log Scale     -2.03

   323.8 Adjusted Chi Square Value (367.23, β)    321.5

nu hat (MLE)    406.5 nu star (bias corrected)    367.2
MLE Mean (bias corrected)       0.13 MLE Sd (bias corrected)

mma Approximate UCL (use when n>=50)       0.15% Gamma Adjusted UCL (use when n<50)       0.15

Adjusted Level of Significance (β)      0.041
pproximate Chi Square Value (367.23, α)

Maximum       0.38 Median       0.12
SD      0.066 CV       0.47

     0.056

k hat (MLE)       6.77 k star (bias corrected MLE)       6.12
Theta hat (MLE)      0.020 Theta star (bias corrected MLE)      0.022

pproximate Chi Square Value (258.85, α)    222.6 Adjusted Chi Square Value (258.85, β)    220.7
 Approximate KM-UCL (use when n>=50)       0.16mma Adjusted KM-UCL (use when n<50)       0.16

ma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM e
Minimum      0.066 Mean       0.13

Gamma ROS Statistics using Imputed  Non-Detects
GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1
For such situations, GROS method tends to yield inflated values of UCLs and BTVs

k hat (KM)       4.31 nu hat (KM)    258.8
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Minimum    796 Mean   2246
Maximum   6890 Median

SD   1112 Std. Error of Mean    203.1

Calcium

General Statistics

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
Recommendations are based upon data size, data distribution, and skewness.

mmendations are based upon the results of the simulation studies summarized in Singh, Maichle, and 
ations results will not cover all Real World data sets; for additional insight the user may want to cons

  2330

Total Number of Observations      30 Number of Distinct Observations      28
Number of Missing Observations       0

Mean in Original Scale       0.33 Mean in Log Scale     -1.137
SD in Original Scale       0.11 SD in Log Scale       0.25

   95% t UCL (Assumes normality)       0.36    95% H-Stat UCL       0.36

Suggested UCL to Use
95% KM (t) UCL       0.41 95% KM (Percentile Bootstrap) UCL       0.40

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics
Detected Data appear Normal Distributed at 5% Significance Level

CLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distribute
KM Mean (logged)     -1.076    95% H-UCL (KM -Log)       0.39

KM SD (logged)       0.29    95% Critical H Value (KM-Log)       1.80
KM Standard Error of Mean (logged)      0.088

DL/2 Statistics
DL/2 Normal DL/2 Log-Transformed

SD in Original Scale       0.10 SD in Log Scale       0.23
% t UCL (assumes normality of ROS data)       0.38    95% Percentile Bootstrap UCL       0.39

   95% BCA Bootstrap UCL       0.39    95% Bootstrap t UCL       0.40
   95% H-UCL (Log ROS)       0.38

Lognormal GOF Test on Detected Observations Only
Shapiro Wilk Test Statistic       0.93 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.82ected Data appear Lognormal at 5% Significance L
Lilliefors Test Statistic       0.17 Lilliefors GOF Test

5% Lilliefors Critical Value       0.29ected Data appear Lognormal at 5% Significance L
Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects
Mean in Original Scale       0.35 Mean in Log Scale     -1.065

   844.8 Adjusted Chi Square Value (913.93, β)    840.9

nu hat (MLE)   1014 nu star (bias corrected)    913.9
MLE Mean (bias corrected)       0.35 MLE Sd (bias corrected)

mma Approximate UCL (use when n>=50)       0.38% Gamma Adjusted UCL (use when n<50)       0.38

Adjusted Level of Significance (β)      0.041
pproximate Chi Square Value (913.93, α)

Maximum       0.70 Median       0.33
SD       0.10 CV       0.28

     0.091

k hat (MLE)      16.9 k star (bias corrected MLE)      15.23
Theta hat (MLE)      0.021 Theta star (bias corrected MLE)      0.023

pproximate Chi Square Value (529.63, α)    477.3 Adjusted Chi Square Value (529.63, β)    474.4
 Approximate KM-UCL (use when n>=50)       0.39mma Adjusted KM-UCL (use when n<50)       0.39

ma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM e
Minimum       0.23 Mean       0.35

Gamma ROS Statistics using Imputed  Non-Detects
GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1
For such situations, GROS method tends to yield inflated values of UCLs and BTVs

Theta hat (MLE)      0.058 Theta star (bias corrected MLE)      0.086
nu hat (MLE)    129.5 nu star (bias corrected)      87.65

Gamma Kaplan-Meier (KM) Statistics
k hat (KM)       8.82 nu hat (KM)    529.6

MLE Mean (bias corrected)       0.42 MLE Sd (bias corrected)       0.19

Gamma GOF Tests on Detected Observations Only
A-D Test Statistic       0.39 Anderson-Darling GOF Test

5% A-D Critical Value       0.72d data appear Gamma Distributed at 5% Significan
K-S Test Statistic       0.2 Kolmogrov-Smirnoff GOF

5% K-S Critical Value       0.28d data appear Gamma Distributed at 5% Significan
Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only
k hat (MLE)       7.19 k star (bias corrected MLE)       4.87

      0.45 95% KM Chebyshev UCL       0.5
97.5% KM Chebyshev UCL       0.56 99% KM Chebyshev UCL       0.68

90% KM Chebyshev UCL
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Normal GOF Test on Detects Only
Shapiro Wilk Test Statistic       0.71 Shapiro Wilk GOF Test

      2.12 Kurtosis Detects       4.83

Variance Detects      55.03 Percent Non-Detects      64.29
Mean Detects       8.01 SD Detects

Mean of Logged Detects       1.80 SD of Logged Detects       0.73

Median Detects       5.03 CV Detects       0.92
Skewness Detects

Number of Detects      10 Number of Non-Detects      18
Number of Distinct Detects      10 Number of Distinct Non-Detects      18

      7.41

Minimum Detect       2.81 Minimum Non-Detect       2.53
Maximum Detect      26.8 Maximum Non-Detect       5.66

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
mmendations are based upon the results of the simulation studies summarized in Singh, Singh, and 

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.
For additional insight the user may want to consult a statistician.

Suggested UCL to Use
95% Adjusted Gamma UCL   2607

Chloride

General Statistics
Total Number of Observations      28 Number of Distinct Observations      28

   95% CLT UCL   2580    95% Jackknife UCL   2591
   95% Standard Bootstrap UCL   2570    95% Bootstrap-t UCL   2748

   95% Hall's Bootstrap UCL   4216    95% Percentile Bootstrap UCL   2598
   95% BCA Bootstrap UCL   2677

   90% Chebyshev(Mean, Sd) UCL   2855    95% Chebyshev(Mean, Sd) UCL   3131
 97.5% Chebyshev(Mean, Sd) UCL   3514    99% Chebyshev(Mean, Sd) UCL   4267

  4064

Assuming Lognormal Distribution
   95% H-UCL   2618    90% Chebyshev (MVUE) UCL   2789

Nonparametric Distribution Free UCL Statistics
Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

   95% Chebyshev (MVUE) UCL   3038  97.5% Chebyshev (MVUE) UCL   3384
   99% Chebyshev (MVUE) UCL

5% Lilliefors Critical Value       0.16Data appear Lognormal at 5% Significance Level
Data appear Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.92Data appear Lognormal at 5% Significance Level
Lilliefors Test Statistic       0.14

Maximum of Logged Data       8.83 SD of logged Data       0.43

Lognormal Statistics
Minimum of Logged Data       6.68 Mean of logged Data       7.62

Approximate Chi Square Value (0.05)    257.3

Assuming Gamma Distribution
roximate Gamma UCL (use when n>=50)   2585% Adjusted Gamma UCL (use when n<50)   2607

Adjusted Level of Significance      0.041 Adjusted Chi Square Value    255.2

Lilliefors Lognormal GOF Test

Lognormal GOF Test
Shapiro Wilk Test Statistic       0.95 Shapiro Wilk Lognormal GOF Test

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics
k hat (MLE)       5.46 k star (bias corrected MLE)       4.93

Theta hat (MLE)    411.4 Theta star (bias corrected MLE)    455
nu hat (MLE)    327.6 nu star (bias corrected)    296.2

MLE Mean (bias corrected)   2246 MLE Sd (bias corrected)   1011

Assuming Normal Distribution
   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL   2591

Gamma GOF Test
A-D Test Statistic       0.62 Anderson-Darling Gamma GOF Test

5% A-D Critical Value       0.74d data appear Gamma Distributed at 5% Significan
K-S Test Statistic       0.13 Kolmogrov-Smirnoff Gamma GOF Test

5% K-S Critical Value       0.16d data appear Gamma Distributed at 5% Significan

5% Shapiro Wilk Critical Value       0.92 Data Not Normal at 5% Significance Level
Lilliefors Test Statistic       0.19 Lilliefors GOF Test

   95% Adjusted-CLT UCL (Chen-1995)   2679

5% Lilliefors Critical Value       0.16 Data Not Normal at 5% Significance Level
Data Not Normal at 5% Significance Level

   95% Modified-t UCL (Johnson-1978)   2607

      0.49 Skewness       2.49

Normal GOF Test
Shapiro Wilk Test Statistic       0.78 Shapiro Wilk GOF Test

Coefficient of Variation
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tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
Recommendations are based upon data size, data distribution, and skewness.

mmendations are based upon the results of the simulation studies summarized in Singh, Maichle, and 

95% Adjusted Gamma KM-UCL       6.79

Mean in Original Scale       4.04 Mean in Log Scale       1.01
SD in Original Scale       5.25 SD in Log Scale       0.76

   95% t UCL (Assumes normality)       5.73    95% H-Stat UCL       5.07

Suggested UCL to Use
95% KM (t) UCL       6.26 95% GROS Adjusted Gamma UCL       6.91

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics
Detected Data appear Gamma Distributed at 5% Significance Level

CLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distribute
KM Mean (logged)       1.27    95% H-UCL (KM -Log)       5.29

KM SD (logged)       0.57    95% Critical H Value (KM-Log)       2.00
KM Standard Error of Mean (logged)       0.11

DL/2 Statistics
DL/2 Normal DL/2 Log-Transformed

SD in Original Scale       5.44 SD in Log Scale       0.95
% t UCL (assumes normality of ROS data)       5.34    95% Percentile Bootstrap UCL       5.35

   95% BCA Bootstrap UCL       6.14    95% Bootstrap t UCL       7.47
   95% H-UCL (Log ROS)       4.95

Lognormal GOF Test on Detected Observations Only
Shapiro Wilk Test Statistic       0.89 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.84ected Data appear Lognormal at 5% Significance L
Lilliefors Test Statistic       0.19 Lilliefors GOF Test

5% Lilliefors Critical Value       0.28ected Data appear Lognormal at 5% Significance L
Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects
Mean in Original Scale       3.58 Mean in Log Scale       0.70

      5.30 Adjusted Chi Square Value (12.12, β)       5.03

nu hat (MLE)      12.08 nu star (bias corrected)      12.12
MLE Mean (bias corrected)       2.86 MLE Sd (bias corrected)

mma Approximate UCL (use when n>=50)       6.55% Gamma Adjusted UCL (use when n<50)       6.91

Adjusted Level of Significance (β)      0.040
Approximate Chi Square Value (12.12, α)

Maximum      26.8 Median      0.01
SD       5.79 CV       2.02

      6.16

k hat (MLE)       0.21 k star (bias corrected MLE)       0.21
Theta hat (MLE)      13.29 Theta star (bias corrected MLE)      13.25

Approximate Chi Square Value (48.62, α)      33.61 Adjusted Chi Square Value (48.62, β)      32.84
 Approximate KM-UCL (use when n>=50)       6.64mma Adjusted KM-UCL (use when n<50)       6.79

ma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM e
Minimum      0.01 Mean       2.86

Gamma ROS Statistics using Imputed  Non-Detects
GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1
For such situations, GROS method tends to yield inflated values of UCLs and BTVs

Theta hat (MLE)       4.12 Theta star (bias corrected MLE)       5.61
nu hat (MLE)      38.87 nu star (bias corrected)      28.54

Gamma Kaplan-Meier (KM) Statistics
k hat (KM)       0.86 nu hat (KM)      48.62

MLE Mean (bias corrected)       8.01 MLE Sd (bias corrected)       6.70

Gamma GOF Tests on Detected Observations Only
A-D Test Statistic       0.68 Anderson-Darling GOF Test

5% A-D Critical Value       0.73d data appear Gamma Distributed at 5% Significan
K-S Test Statistic       0.22 Kolmogrov-Smirnoff GOF

5% K-S Critical Value       0.27d data appear Gamma Distributed at 5% Significan
Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only
k hat (MLE)       1.94 k star (bias corrected MLE)       1.42

      7.54 95% KM Chebyshev UCL       8.87

SD       4.92    95% KM (BCA) UCL       6.52
95% KM (t) UCL       6.26 95% KM (Percentile Bootstrap) UCL

97.5% KM Chebyshev UCL      10.73 99% KM Chebyshev UCL      14.38

   95% KM (z) UCL       6.20    95% KM Bootstrap t UCL       8.27
90% KM Chebyshev UCL

5% Shapiro Wilk Critical Value       0.84Detected Data Not Normal at 5% Significance Leve
Lilliefors Test Statistic       0.28 Lilliefors GOF Test

5% Lilliefors Critical Value       0.28Detected Data Not Normal at 5% Significance Leve

      6.23

Detected Data Not Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs
Mean       4.59 Standard Error of Mean       0.98
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For additional insight the user may want to consult a statistician.

Suggested UCL to Use
95% Student's-t UCL       9.16

Chrysene

General Statistics
Total Number of Observations      30 Number of Distinct Observations      27

Number of Detects       8 Number of Non-Detects      22

   95% BCA Bootstrap UCL       9.22
   90% Chebyshev(Mean, Sd) UCL       9.73    95% Chebyshev(Mean, Sd) UCL      10.33

 97.5% Chebyshev(Mean, Sd) UCL      11.16    99% Chebyshev(Mean, Sd) UCL      12.78

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
mmendations are based upon the results of the simulation studies summarized in Singh, Singh, and 

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

Nonparametric Distribution Free UCLs

   95% Chebyshev (MVUE) UCL      10.5  97.5% Chebyshev (MVUE) UCL      11.39
   99% Chebyshev (MVUE) UCL

   95% CLT UCL       9.14    95% Jackknife UCL       9.16
   95% Standard Bootstrap UCL       9.13    95% Bootstrap-t UCL       9.23

   95% Hall's Bootstrap UCL       9.23    95% Percentile Bootstrap UCL       9.16

Lognormal Statistics
Minimum of Logged Data       1.28 Mean of logged Data       2.08

     13.14

Assuming Lognormal Distribution
   95% H-UCL       9.35    90% Chebyshev (MVUE) UCL       9.85

Nonparametric Distribution Free UCL Statistics
Data appear to follow a Discernible Distribution at 5% Significance Level

Lilliefors Lognormal GOF Test

Lognormal GOF Test
Shapiro Wilk Test Statistic       0.95 Shapiro Wilk Lognormal GOF Test

5% Lilliefors Critical Value       0.16Data appear Lognormal at 5% Significance Level
Data appear Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.92Data appear Lognormal at 5% Significance Level
Lilliefors Test Statistic       0.14

Maximum of Logged Data       2.74 SD of logged Data       0.30

MLE Mean (bias corrected)       8.42 MLE Sd (bias corrected)       2.53
Approximate Chi Square Value (0.05)    602.1

Assuming Gamma Distribution
oximate Gamma UCL (use when n>=50))       9.24% Adjusted Gamma UCL (use when n<50)       9.29

Adjusted Level of Significance      0.041 Adjusted Chi Square Value    598.8

k hat (MLE)      12.21 k star (bias corrected MLE)      11.01

5% K-S Critical Value       0.16d data appear Gamma Distributed at 5% Significan
Detected data appear Gamma Distributed at 5% Significance Level

Theta hat (MLE)       0.69 Theta star (bias corrected MLE)       0.76
nu hat (MLE)    732.6 nu star (bias corrected)    660.7

Gamma GOF Test
A-D Test Statistic       0.46 Anderson-Darling Gamma GOF Test

   95% Student's-t UCL       9.16    95% Adjusted-CLT UCL (Chen-1995)       9.18

5% A-D Critical Value       0.74d data appear Gamma Distributed at 5% Significan
K-S Test Statistic       0.12 Kolmogrov-Smirnoff Gamma GOF Test

Gamma Statistics

Normal GOF Test
Shapiro Wilk Test Statistic       0.96 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.92 Data appear Normal at 5% Significance Level
Lilliefors Test Statistic      0.099 Lilliefors GOF Test

5% Lilliefors Critical Value       0.16 Data appear Normal at 5% Significance Level

   95% Modified-t UCL (Johnson-1978)       9.17

Data appear Normal at 5% Significance Level

Assuming Normal Distribution
   95% Normal UCL    95% UCLs (Adjusted for Skewness)

      2.39 Std. Error of Mean       0.43

Number of Missing Observations       0
Minimum       3.6 Mean

Coefficient of Variation       0.28 Skewness       0.54

Maximum      15.6 Median       8.54
SD

ations results will not cover all Real World data sets; for additional insight the user may want to cons

      8.42

Chromium

General Statistics
Total Number of Observations      30 Number of Distinct Observations      28



997
998
999

1000
1001
1002
1003
1004
1005
1006
1007
1008
1009
1010
1011
1012
1013
1014
1015
1016
1017
1018
1019
1020
1021
1022
1023
1024
1025
1026
1027
1028
1029
1030
1031
1032
1033
1034
1035
1036
1037
1038
1039
1040
1041
1042
1043
1044
1045
1046
1047
1048
1049
1050
1051
1052
1053
1054
1055
1056
1057
1058
1059
1060
1061
1062
1063
1064
1065
1066
1067
1068
1069
1070
1071
1072
1073
1074
1075
1076
1077
1078
1079

A B C D E F G H I J K L

   95% t UCL (Assumes normality)       0.16    95% H-Stat UCL      0.084
DL/2 is not a recommended method, provided for comparisons and historical reasons

KM SD (logged)       0.43    95% Critical H Value (KM-Log)       1.89
KM Standard Error of Mean (logged)      0.093

DL/2 Statistics
DL/2 Normal DL/2 Log-Transformed
Mean in Original Scale      0.089 Mean in Log Scale     -3.47

SD in Original Scale       0.23 SD in Log Scale       1.02

% t UCL (assumes normality of ROS data)      0.035    95% Percentile Bootstrap UCL      0.035
   95% BCA Bootstrap UCL      0.038    95% Bootstrap t UCL      0.043

   95% H-UCL (Log ROS)      0.032

CLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distribute
KM Mean (logged)     -3.696    95% H-UCL (KM -Log)      0.031

Lilliefors Test Statistic       0.24 Lilliefors GOF Test
5% Lilliefors Critical Value       0.31ected Data appear Lognormal at 5% Significance L

Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects
Mean in Original Scale      0.029 Mean in Log Scale     -3.65

SD in Original Scale      0.019 SD in Log Scale       0.41

mma Approximate UCL (use when n>=50)      0.032% Gamma Adjusted UCL (use when n<50)      0.032

Adjusted Level of Significance (β)      0.041
pproximate Chi Square Value (184.28, α)

Lognormal GOF Test on Detected Observations Only
Shapiro Wilk Test Statistic       0.87 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.81ected Data appear Lognormal at 5% Significance L

SD      0.020 CV       0.77

     0.015

k hat (MLE)       3.38 k star (bias corrected MLE)       3.07
Theta hat (MLE)     0.007 Theta star (bias corrected MLE)     0.008

   153.9 Adjusted Chi Square Value (184.28, β)    152.3

nu hat (MLE)    203.3 nu star (bias corrected)    184.3
MLE Mean (bias corrected)      0.026 MLE Sd (bias corrected)

 Approximate KM-UCL (use when n>=50)      0.035mma Adjusted KM-UCL (use when n<50)      0.036

ma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM e
Minimum      0.011 Mean      0.026

Gamma ROS Statistics using Imputed  Non-Detects
GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1
For such situations, GROS method tends to yield inflated values of UCLs and BTVs

Maximum       0.11 Median      0.019

nu hat (MLE)      40.78 nu star (bias corrected)      26.82

Gamma Kaplan-Meier (KM) Statistics
k hat (KM)       1.94 nu hat (KM)    116.6

MLE Mean (bias corrected)      0.046 MLE Sd (bias corrected)      0.035

pproximate Chi Square Value (116.64, α)      92.7 Adjusted Chi Square Value (116.64, β)      91.47

K-S Test Statistic       0.26 Kolmogrov-Smirnoff GOF
5% K-S Critical Value       0.29d data appear Gamma Distributed at 5% Significan

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only
k hat (MLE)       2.54 k star (bias corrected MLE)       1.67

Theta hat (MLE)      0.018 Theta star (bias corrected MLE)      0.027

97.5% KM Chebyshev UCL      0.054 99% KM Chebyshev UCL      0.069

   95% KM (z) UCL      0.035    95% KM Bootstrap t UCL      0.042
90% KM Chebyshev UCL

Gamma GOF Tests on Detected Observations Only
A-D Test Statistic       0.52 Anderson-Darling GOF Test

5% A-D Critical Value       0.72d data appear Gamma Distributed at 5% Significan

Lilliefors Test Statistic       0.24 Lilliefors GOF Test
5% Lilliefors Critical Value       0.31etected Data appear Normal at 5% Significance Le

     0.036

Detected Data appear Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs
Mean      0.028 Standard Error of Mean     0.004

     0.040 95% KM Chebyshev UCL      0.046

SD      0.020    95% KM (BCA) UCL      0.035
95% KM (t) UCL      0.035 95% KM (Percentile Bootstrap) UCL

Mean of Logged Detects     -3.282 SD of Logged Detects       0.67

Median Detects      0.035 CV Detects       0.72
Skewness Detects

Normal GOF Test on Detects Only
Shapiro Wilk Test Statistic       0.82 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.81etected Data appear Normal at 5% Significance Le

Number of Distinct Detects       8 Number of Distinct Non-Detects      19

     0.033

Minimum Detect      0.019 Minimum Non-Detect      0.037
Maximum Detect       0.11 Maximum Non-Detect       1.9

      1.29 Kurtosis Detects       1.13

Variance Detects     0.001 Percent Non-Detects      73.33
Mean Detects      0.046 SD Detects
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   95% BCA Bootstrap UCL       5.81
   90% Chebyshev(Mean, Sd) UCL       6.25    95% Chebyshev(Mean, Sd) UCL       6.66

 97.5% Chebyshev(Mean, Sd) UCL       7.24    99% Chebyshev(Mean, Sd) UCL       8.37

Suggested UCL to Use
95% Student's-t UCL       5.85

Nonparametric Distribution Free UCLs

   95% Chebyshev (MVUE) UCL       6.84  97.5% Chebyshev (MVUE) UCL       7.48
   99% Chebyshev (MVUE) UCL

   95% CLT UCL       5.84    95% Jackknife UCL       5.85
   95% Standard Bootstrap UCL       5.83    95% Bootstrap-t UCL       5.87

   95% Hall's Bootstrap UCL       5.87    95% Percentile Bootstrap UCL       5.84

Lognormal Statistics
Minimum of Logged Data       0.80 Mean of logged Data       1.62

      8.74

Assuming Lognormal Distribution
   95% H-UCL       6.03    90% Chebyshev (MVUE) UCL       6.38

Nonparametric Distribution Free UCL Statistics
Data appear to follow a Discernible Distribution at 5% Significance Level

Lilliefors Lognormal GOF Test

Lognormal GOF Test
Shapiro Wilk Test Statistic       0.95 Shapiro Wilk Lognormal GOF Test

5% Lilliefors Critical Value       0.16Data appear Lognormal at 5% Significance Level
Data appear Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.92Data appear Lognormal at 5% Significance Level
Lilliefors Test Statistic      0.092

Maximum of Logged Data       2.13 SD of logged Data       0.34

nu hat (MLE)    584.7 nu star (bias corrected)    527.6
MLE Mean (bias corrected)       5.34 MLE Sd (bias corrected)       1.80

Approximate Chi Square Value (0.05)    475.3

Assuming Gamma Distribution
oximate Gamma UCL (use when n>=50))       5.92% Adjusted Gamma UCL (use when n<50)       5.96

Adjusted Level of Significance      0.041 Adjusted Chi Square Value    472.4

K-S Test Statistic      0.086 Kolmogrov-Smirnoff Gamma GOF Test
5% K-S Critical Value       0.16d data appear Gamma Distributed at 5% Significan

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics
k hat (MLE)       9.74 k star (bias corrected MLE)       8.79

Theta hat (MLE)       0.54 Theta star (bias corrected MLE)       0.60

   95% Modified-t UCL (Johnson-1978)       5.86

Assuming Normal Distribution
   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL       5.85

Gamma GOF Test
A-D Test Statistic       0.23 Anderson-Darling Gamma GOF Test

5% A-D Critical Value       0.74d data appear Gamma Distributed at 5% Significan

Normal GOF Test
Shapiro Wilk Test Statistic       0.97 Shapiro Wilk GOF Test

SD       1.66 Std. Error of Mean       0.30
Coefficient of Variation

5% Shapiro Wilk Critical Value       0.92 Data appear Normal at 5% Significance Level
Lilliefors Test Statistic      0.092 Lilliefors GOF Test

   95% Adjusted-CLT UCL (Chen-1995)       5.84

5% Lilliefors Critical Value       0.16 Data appear Normal at 5% Significance Level
Data appear Normal at 5% Significance Level

General Statistics

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
Recommendations are based upon data size, data distribution, and skewness.

mmendations are based upon the results of the simulation studies summarized in Singh, Maichle, and 
ations results will not cover all Real World data sets; for additional insight the user may want to cons

      5.18

Total Number of Observations      30 Number of Distinct Observations      29
Number of Missing Observations       0

      0.31 Skewness      0.088

Minimum       2.23 Mean       5.34
Maximum       8.49 Median

Suggested UCL to Use
95% KM (t) UCL      0.035 95% KM (Percentile Bootstrap) UCL      0.036

Nonparametric Distribution Free UCL Statistics
Detected Data appear Normal Distributed at 5% Significance Level

Cobalt
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tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
mmendations are based upon the results of the simulation studies summarized in Singh, Singh, and 

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.
For additional insight the user may want to consult a statistician.

Suggested UCL to Use
95% Chebyshev (Mean, Sd) UCL      82.67

Cyanide (Total)

   95% CLT UCL      51.11    95% Jackknife UCL      51.74
   95% Standard Bootstrap UCL      50.84    95% Bootstrap-t UCL      88.8

   95% Hall's Bootstrap UCL    114.3    95% Percentile Bootstrap UCL      52.6
   95% BCA Bootstrap UCL      65.84

   90% Chebyshev(Mean, Sd) UCL      66.87    95% Chebyshev(Mean, Sd) UCL      82.67
 97.5% Chebyshev(Mean, Sd) UCL    104.6    99% Chebyshev(Mean, Sd) UCL    147.7

     79.85

Assuming Lognormal Distribution
   95% H-UCL      41.95    90% Chebyshev (MVUE) UCL      41.97

Nonparametric Distribution Free UCL Statistics
Data do not follow a Discernible Distribution (0.05)

Nonparametric Distribution Free UCLs

   95% Chebyshev (MVUE) UCL      49.38  97.5% Chebyshev (MVUE) UCL      59.66
   99% Chebyshev (MVUE) UCL

5% Lilliefors Critical Value       0.16 Data Not Lognormal at 5% Significance Level
Data Not Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.92 Data Not Lognormal at 5% Significance Level
Lilliefors Test Statistic       0.18

Maximum of Logged Data       5.84 SD of logged Data       1.01

Lognormal Statistics
Minimum of Logged Data       1.39 Mean of logged Data       2.75

Approximate Chi Square Value (0.05)      31.7

Assuming Gamma Distribution
oximate Gamma UCL (use when n>=50))      46.72% Adjusted Gamma UCL (use when n<50)      47.77

Adjusted Level of Significance      0.041 Adjusted Chi Square Value      31

Lilliefors Lognormal GOF Test

Lognormal GOF Test
Shapiro Wilk Test Statistic       0.89 Shapiro Wilk Lognormal GOF Test

Data Not Gamma Distributed at 5% Significance Level

Gamma Statistics
k hat (MLE)       0.83 k star (bias corrected MLE)       0.77

Theta hat (MLE)      38.39 Theta star (bias corrected MLE)      41.43
nu hat (MLE)      49.97 nu star (bias corrected)      46.31

MLE Mean (bias corrected)      31.98 MLE Sd (bias corrected)      36.4

Assuming Normal Distribution
   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL      51.74

Gamma GOF Test
A-D Test Statistic       2.67 Anderson-Darling Gamma GOF Test

5% A-D Critical Value       0.78ata Not Gamma Distributed at 5% Significance Lev
K-S Test Statistic       0.27 Kolmogrov-Smirnoff Gamma GOF Test

5% K-S Critical Value       0.16ata Not Gamma Distributed at 5% Significance Lev

5% Shapiro Wilk Critical Value       0.92 Data Not Normal at 5% Significance Level
Lilliefors Test Statistic       0.33 Lilliefors GOF Test

   95% Adjusted-CLT UCL (Chen-1995)      61.28

5% Lilliefors Critical Value       0.16 Data Not Normal at 5% Significance Level
Data Not Normal at 5% Significance Level

   95% Modified-t UCL (Johnson-1978)      53.33

      1.99 Skewness       4.48

Minimum       4.05 Mean      31.98
Maximum    347 Median

Normal GOF Test
Shapiro Wilk Test Statistic       0.42 Shapiro Wilk GOF Test

SD      63.7 Std. Error of Mean      11.63
Coefficient of Variation

Copper

General Statistics

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
mmendations are based upon the results of the simulation studies summarized in Singh, Singh, and 

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.
For additional insight the user may want to consult a statistician.

     12.15

Total Number of Observations      30 Number of Distinct Observations      29
Number of Missing Observations       0
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CLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distribute
KM Mean (logged)     -2.024    95% H-UCL (KM -Log)       0.18

    -1.89

KM SD (logged)       0.45    95% Critical H Value (KM-Log)       1.97
KM Standard Error of Mean (logged)       0.15

DL/2 Statistics
DL/2 Normal DL/2 Log-Transformed
Mean in Original Scale       0.16 Mean in Log Scale

SD in Original Scale       0.10 SD in Log Scale       0.49
% t UCL (assumes normality of ROS data)       0.17    95% Percentile Bootstrap UCL       0.17

   95% BCA Bootstrap UCL       0.19    95% Bootstrap t UCL       0.26
   95% H-UCL (Log ROS)       0.16

Lognormal GOF Test on Detected Observations Only
Shapiro Wilk Test Statistic       0.89 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.76ected Data appear Lognormal at 5% Significance L
Lilliefors Test Statistic       0.20 Lilliefors GOF Test

5% Lilliefors Critical Value       0.39ected Data appear Lognormal at 5% Significance L
Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects
Mean in Original Scale       0.13 Mean in Log Scale     -2.16

     50.82 Adjusted Chi Square Value (68.93, β)      49.59

nu hat (MLE)      79.52 nu star (bias corrected)      68.93
MLE Mean (bias corrected)       0.12 MLE Sd (bias corrected)

mma Approximate UCL (use when n>=50)       0.16% Gamma Adjusted UCL (use when n<50)       0.16

Adjusted Level of Significance (β)      0.038
Approximate Chi Square Value (68.93, α)

Maximum       0.53 Median      0.092
SD       0.11 CV       0.92

     0.091

k hat (MLE)       1.98 k star (bias corrected MLE)       1.72
Theta hat (MLE)      0.060 Theta star (bias corrected MLE)      0.07

Approximate Chi Square Value (87.59, α)      67.02 Adjusted Chi Square Value (87.59, β)      65.59
 Approximate KM-UCL (use when n>=50)       0.19mma Adjusted KM-UCL (use when n<50)       0.20

ma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM e
Minimum      0.01 Mean       0.12

Gamma ROS Statistics using Imputed  Non-Detects
GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1
For such situations, GROS method tends to yield inflated values of UCLs and BTVs

Theta hat (MLE)      0.092 Theta star (bias corrected MLE)       0.20
nu hat (MLE)      25.34 nu star (bias corrected)      11.47

Gamma Kaplan-Meier (KM) Statistics
k hat (KM)       2.19 nu hat (KM)      87.59

MLE Mean (bias corrected)       0.23 MLE Sd (bias corrected)       0.21

Gamma GOF Tests on Detected Observations Only
A-D Test Statistic       0.40 Anderson-Darling GOF Test

5% A-D Critical Value       0.68d data appear Gamma Distributed at 5% Significan
K-S Test Statistic       0.24 Kolmogrov-Smirnoff GOF

5% K-S Critical Value       0.36d data appear Gamma Distributed at 5% Significan
Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only
k hat (MLE)       2.53 k star (bias corrected MLE)       1.14

      0.24 95% KM Chebyshev UCL       0.28

SD       0.10    95% KM (BCA) UCL       0.20
95% KM (t) UCL       0.20 95% KM (Percentile Bootstrap) UCL

97.5% KM Chebyshev UCL       0.33 99% KM Chebyshev UCL       0.44

   95% KM (z) UCL       0.2    95% KM Bootstrap t UCL       0.21
90% KM Chebyshev UCL

Normal GOF Test on Detects Only
Shapiro Wilk Test Statistic       0.81 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.76etected Data appear Normal at 5% Significance Le
Lilliefors Test Statistic       0.26 Lilliefors GOF Test

5% Lilliefors Critical Value       0.39etected Data appear Normal at 5% Significance Le

      0.2

Detected Data appear Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs
Mean       0.15 Standard Error of Mean      0.029

      1.55 Kurtosis Detects       2.12

Variance Detects      0.032 Percent Non-Detects      75%
Mean Detects       0.23 SD Detects

Mean of Logged Detects     -1.662 SD of Logged Detects       0.70

Median Detects       0.15 CV Detects       0.77
Skewness Detects

Number of Detects       5 Number of Non-Detects      15
Number of Distinct Detects       5 Number of Distinct Non-Detects      13

      0.18

Minimum Detect       0.10 Minimum Non-Detect      0.093
Maximum Detect       0.53 Maximum Non-Detect       0.5

General Statistics
Total Number of Observations      20 Number of Distinct Observations      17
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Lognormal GOF Test on Detected Observations Only
Shapiro Wilk Test Statistic       0.93 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.85ected Data appear Lognormal at 5% Significance L
Lilliefors Test Statistic       0.21 Lilliefors GOF Test

5% Lilliefors Critical Value       0.26ected Data appear Lognormal at 5% Significance L

     92.02 Adjusted Chi Square Value (115.87, β)      90.79

nu hat (MLE)    127.3 nu star (bias corrected)    115.9
MLE Mean (bias corrected)      0.030 MLE Sd (bias corrected)

mma Approximate UCL (use when n>=50)      0.038% Gamma Adjusted UCL (use when n<50)      0.038

Adjusted Level of Significance (β)      0.041
pproximate Chi Square Value (115.87, α)

Maximum       0.15 Median      0.017
SD      0.029 CV       0.98

     0.021

k hat (MLE)       2.12 k star (bias corrected MLE)       1.93
Theta hat (MLE)      0.014 Theta star (bias corrected MLE)      0.015

Approximate Chi Square Value (70.83, α)      52.46 Adjusted Chi Square Value (70.83, β)      51.55
 Approximate KM-UCL (use when n>=50)      0.043mma Adjusted KM-UCL (use when n<50)      0.044

ma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM e
Minimum      0.01 Mean      0.030

Gamma ROS Statistics using Imputed  Non-Detects
GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1
For such situations, GROS method tends to yield inflated values of UCLs and BTVs

Theta hat (MLE)      0.027 Theta star (bias corrected MLE)      0.036
nu hat (MLE)      39.55 nu star (bias corrected)      30.1

Gamma Kaplan-Meier (KM) Statistics
k hat (KM)       1.18 nu hat (KM)      70.83

MLE Mean (bias corrected)      0.050 MLE Sd (bias corrected)      0.042

Gamma GOF Tests on Detected Observations Only
A-D Test Statistic       0.47 Anderson-Darling GOF Test

5% A-D Critical Value       0.74d data appear Gamma Distributed at 5% Significan
K-S Test Statistic       0.22 Kolmogrov-Smirnoff GOF

5% K-S Critical Value       0.25d data appear Gamma Distributed at 5% Significan
Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only
k hat (MLE)       1.79 k star (bias corrected MLE)       1.36

     0.050 95% KM Chebyshev UCL      0.059

SD      0.029    95% KM (BCA) UCL      0.044
95% KM (t) UCL      0.042 95% KM (Percentile Bootstrap) UCL

97.5% KM Chebyshev UCL      0.071 99% KM Chebyshev UCL      0.093

   95% KM (z) UCL      0.042    95% KM Bootstrap t UCL      0.047
90% KM Chebyshev UCL

Normal GOF Test on Detects Only
Shapiro Wilk Test Statistic       0.82 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.85Detected Data Not Normal at 5% Significance Leve
Lilliefors Test Statistic       0.20 Lilliefors GOF Test

5% Lilliefors Critical Value       0.26etected Data appear Normal at 5% Significance Le

     0.042

Detected Data appear Approximate Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs
Mean      0.032 Standard Error of Mean     0.006

      1.44 Kurtosis Detects       1.82

Variance Detects     0.001 Percent Non-Detects      63.33
Mean Detects      0.050 SD Detects

Mean of Logged Detects     -3.296 SD of Logged Detects       0.80

Median Detects      0.033 CV Detects       0.85
Skewness Detects

Fluoranthene

General Statistics
Total Number of Observations      30 Number of Distinct Observations      27

Number of Detects      11 Number of Non-Detects      19
Number of Distinct Detects      10 Number of Distinct Non-Detects      17

     0.042

Minimum Detect      0.012 Minimum Non-Detect      0.038
Maximum Detect       0.15 Maximum Non-Detect       1.9

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics
Detected Data appear Normal Distributed at 5% Significance Level

SD in Original Scale       0.10 SD in Log Scale       0.47
   95% t UCL (Assumes normality)

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
Recommendations are based upon data size, data distribution, and skewness.

mmendations are based upon the results of the simulation studies summarized in Singh, Maichle, and 
ations results will not cover all Real World data sets; for additional insight the user may want to cons

Suggested UCL to Use
95% KM (t) UCL       0.20 95% KM (Percentile Bootstrap) UCL       0.2

      0.20    95% H-Stat UCL       0.20
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5% Lilliefors Critical Value       0.16Data appear Lognormal at 5% Significance Level
Data appear Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.92Data appear Lognormal at 5% Significance Level
Lilliefors Test Statistic       0.14

Maximum of Logged Data       1.31 SD of logged Data       0.50

Lognormal Statistics
Minimum of Logged Data     -0.449 Mean of logged Data       0.55

Approximate Chi Square Value (0.05)    204.1

Assuming Gamma Distribution
oximate Gamma UCL (use when n>=50))       2.27% Adjusted Gamma UCL (use when n<50)       2.29

Adjusted Level of Significance      0.040 Adjusted Chi Square Value    202.1

Lilliefors Lognormal GOF Test

Lognormal GOF Test
Shapiro Wilk Test Statistic       0.93 Shapiro Wilk Lognormal GOF Test

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics
k hat (MLE)       4.75 k star (bias corrected MLE)       4.26

Theta hat (MLE)       0.40 Theta star (bias corrected MLE)       0.45
nu hat (MLE)    266 nu star (bias corrected)    238.9

MLE Mean (bias corrected)       1.94 MLE Sd (bias corrected)       0.94

Assuming Normal Distribution
   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL       2.22

Gamma GOF Test
A-D Test Statistic       0.39 Anderson-Darling Gamma GOF Test

5% A-D Critical Value       0.74d data appear Gamma Distributed at 5% Significan
K-S Test Statistic       0.11 Kolmogrov-Smirnoff Gamma GOF Test

5% K-S Critical Value       0.16d data appear Gamma Distributed at 5% Significan

5% Shapiro Wilk Critical Value       0.92 Data appear Normal at 5% Significance Level
Lilliefors Test Statistic       0.10 Lilliefors GOF Test

   95% Adjusted-CLT UCL (Chen-1995)       2.22

5% Lilliefors Critical Value       0.16 Data appear Normal at 5% Significance Level
Data appear Normal at 5% Significance Level

   95% Modified-t UCL (Johnson-1978)       2.22

      0.44 Skewness       0.30

Minimum       0.63 Mean       1.94
Maximum       3.74 Median

Normal GOF Test
Shapiro Wilk Test Statistic       0.95 Shapiro Wilk GOF Test

SD       0.85 Std. Error of Mean       0.16
Coefficient of Variation

Fluoride

General Statistics

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
Recommendations are based upon data size, data distribution, and skewness.

mmendations are based upon the results of the simulation studies summarized in Singh, Maichle, and 
ations results will not cover all Real World data sets; for additional insight the user may want to cons

      1.81

Total Number of Observations      28 Number of Distinct Observations      28
Number of Missing Observations       0

Mean in Original Scale      0.093 Mean in Log Scale     -3.412
SD in Original Scale       0.23 SD in Log Scale       1.06

   95% t UCL (Assumes normality)       0.16    95% H-Stat UCL      0.097

Suggested UCL to Use
95% KM (t) UCL      0.042 95% KM (Percentile Bootstrap) UCL      0.042

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics
Detected Data appear Approximate Normal Distributed at 5% Significance Level

CLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distribute
KM Mean (logged)     -3.675    95% H-UCL (KM -Log)      0.038

KM SD (logged)       0.61    95% Critical H Value (KM-Log)       2.05
KM Standard Error of Mean (logged)       0.15

DL/2 Statistics
DL/2 Normal DL/2 Log-Transformed

SD in Original Scale      0.028 SD in Log Scale       0.55
% t UCL (assumes normality of ROS data)      0.041    95% Percentile Bootstrap UCL      0.041

   95% BCA Bootstrap UCL      0.044    95% Bootstrap t UCL      0.048
   95% H-UCL (Log ROS)      0.037

Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects
Mean in Original Scale      0.032 Mean in Log Scale     -3.637
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   95% Chebyshev (MVUE) UCL  16743  97.5% Chebyshev (MVUE) UCL  18185
   99% Chebyshev (MVUE) UCL

Lognormal Statistics
Minimum of Logged Data       9.06 Mean of logged Data       9.45

 21018

Assuming Lognormal Distribution
   95% H-UCL  14894    90% Chebyshev (MVUE) UCL  15704

Nonparametric Distribution Free UCL Statistics

Lilliefors Lognormal GOF Test

Lognormal GOF Test
Shapiro Wilk Test Statistic       0.80 Shapiro Wilk Lognormal GOF Test

5% Lilliefors Critical Value       0.16 Data Not Lognormal at 5% Significance Level
Data Not Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.92 Data Not Lognormal at 5% Significance Level
Lilliefors Test Statistic       0.22

Maximum of Logged Data      10.67 SD of logged Data       0.30

nu hat (MLE)    526.9 nu star (bias corrected)    475.6
MLE Mean (bias corrected)  13578 MLE Sd (bias corrected)   4823

Approximate Chi Square Value (0.05)    426

Assuming Gamma Distribution
oximate Gamma UCL (use when n>=50))  15158% Adjusted Gamma UCL (use when n<50)  15255

Adjusted Level of Significance      0.041 Adjusted Chi Square Value    423.3

K-S Test Statistic       0.26 Kolmogrov-Smirnoff Gamma GOF Test
5% K-S Critical Value       0.16ata Not Gamma Distributed at 5% Significance Lev

Data Not Gamma Distributed at 5% Significance Level

Gamma Statistics
k hat (MLE)       8.78 k star (bias corrected MLE)       7.92

Theta hat (MLE)   1546 Theta star (bias corrected MLE)   1713

   95% Modified-t UCL (Johnson-1978)  15648

Assuming Normal Distribution
   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL  15512

Gamma GOF Test
A-D Test Statistic       2.21 Anderson-Darling Gamma GOF Test

5% A-D Critical Value       0.74ata Not Gamma Distributed at 5% Significance Lev

Normal GOF Test
Shapiro Wilk Test Statistic       0.56 Shapiro Wilk GOF Test

SD   6234 Std. Error of Mean   1138
Coefficient of Variation

5% Shapiro Wilk Critical Value       0.92 Data Not Normal at 5% Significance Level
Lilliefors Test Statistic       0.32 Lilliefors GOF Test

   95% Adjusted-CLT UCL (Chen-1995)  16323

5% Lilliefors Critical Value       0.16 Data Not Normal at 5% Significance Level
Data Not Normal at 5% Significance Level

 12100

Total Number of Observations      30 Number of Distinct Observations      27
Number of Missing Observations       0

      0.45 Skewness       3.93

Minimum   8660 Mean  13578
Maximum  43000 Median

 97.5% Chebyshev(Mean, Sd) UCL       2.95    99% Chebyshev(Mean, Sd) UCL       3.55

Suggested UCL to Use
95% Student's-t UCL       2.22

Iron

General Statistics

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
mmendations are based upon the results of the simulation studies summarized in Singh, Singh, and 

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.
For additional insight the user may want to consult a statistician.

   95% CLT UCL       2.21    95% Jackknife UCL       2.22
   95% Standard Bootstrap UCL       2.21    95% Bootstrap-t UCL       2.23

   95% Hall's Bootstrap UCL       2.23    95% Percentile Bootstrap UCL       2.20
   95% BCA Bootstrap UCL       2.21

   90% Chebyshev(Mean, Sd) UCL       2.43    95% Chebyshev(Mean, Sd) UCL       2.65

      3.89

Assuming Lognormal Distribution
   95% H-UCL       2.38    90% Chebyshev (MVUE) UCL       2.54

Nonparametric Distribution Free UCL Statistics
Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

   95% Chebyshev (MVUE) UCL       2.81  97.5% Chebyshev (MVUE) UCL       3.17
   99% Chebyshev (MVUE) UCL
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   95% CLT UCL      30.61    95% Jackknife UCL      30.75
   95% Standard Bootstrap UCL      30.56    95% Bootstrap-t UCL      31.21

   95% Hall's Bootstrap UCL      31.05    95% Percentile Bootstrap UCL      30.5
   95% BCA Bootstrap UCL      30.89

     52.72

Assuming Lognormal Distribution
   95% H-UCL      32.21    90% Chebyshev (MVUE) UCL      34.41

Nonparametric Distribution Free UCL Statistics
Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

   95% Chebyshev (MVUE) UCL      37.99  97.5% Chebyshev (MVUE) UCL      42.96
   99% Chebyshev (MVUE) UCL

5% Lilliefors Critical Value       0.16Data appear Lognormal at 5% Significance Level
Data appear Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.92Data appear Lognormal at 5% Significance Level
Lilliefors Test Statistic      0.098

Maximum of Logged Data       4.04 SD of logged Data       0.52

Lognormal Statistics
Minimum of Logged Data       2.11 Mean of logged Data       3.14

Approximate Chi Square Value (0.05)    186.2

Assuming Gamma Distribution
roximate Gamma UCL (use when n>=50)      31.21% Adjusted Gamma UCL (use when n<50)      31.51

Adjusted Level of Significance      0.041 Adjusted Chi Square Value    184.4

Lilliefors Lognormal GOF Test

Lognormal GOF Test
Shapiro Wilk Test Statistic       0.97 Shapiro Wilk Lognormal GOF Test

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics
k hat (MLE)       4.03 k star (bias corrected MLE)       3.65

Theta hat (MLE)       6.55 Theta star (bias corrected MLE)       7.23
nu hat (MLE)    242.3 nu star (bias corrected)    219.4

MLE Mean (bias corrected)      26.47 MLE Sd (bias corrected)      13.84

Assuming Normal Distribution
   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL      30.75

Gamma GOF Test
A-D Test Statistic       0.42 Anderson-Darling Gamma GOF Test

5% A-D Critical Value       0.74d data appear Gamma Distributed at 5% Significan
K-S Test Statistic       0.11 Kolmogrov-Smirnoff Gamma GOF Test

5% K-S Critical Value       0.16d data appear Gamma Distributed at 5% Significan

5% Shapiro Wilk Critical Value       0.92 Data Not Normal at 5% Significance Level
Lilliefors Test Statistic       0.17 Lilliefors GOF Test

   95% Adjusted-CLT UCL (Chen-1995)      31.02

5% Lilliefors Critical Value       0.16 Data Not Normal at 5% Significance Level
Data Not Normal at 5% Significance Level

   95% Modified-t UCL (Johnson-1978)      30.81

      0.52 Skewness       0.82

Minimum       8.27 Mean      26.47
Maximum      57.3 Median

Normal GOF Test
Shapiro Wilk Test Statistic       0.90 Shapiro Wilk GOF Test

SD      13.79 Std. Error of Mean       2.51
Coefficient of Variation

Lead

General Statistics

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
mmendations are based upon the results of the simulation studies summarized in Singh, Singh, and 

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.
For additional insight the user may want to consult a statistician.

     21.9

Total Number of Observations      30 Number of Distinct Observations      29
Number of Missing Observations       0

   95% BCA Bootstrap UCL  16526
   90% Chebyshev(Mean, Sd) UCL  16993    95% Chebyshev(Mean, Sd) UCL  18539

 97.5% Chebyshev(Mean, Sd) UCL  20686    99% Chebyshev(Mean, Sd) UCL  24902

Suggested UCL to Use
95% Student's-t UCL  15512 or 95% Modified-t UCL  15648

Nonparametric Distribution Free UCLs
   95% CLT UCL  15450    95% Jackknife UCL  15512

   95% Standard Bootstrap UCL  15419    95% Bootstrap-t UCL  18216
   95% Hall's Bootstrap UCL  24003    95% Percentile Bootstrap UCL  15602

Data do not follow a Discernible Distribution (0.05)



1661
1662
1663
1664
1665
1666
1667
1668
1669
1670
1671
1672
1673
1674
1675
1676
1677
1678
1679
1680
1681
1682
1683
1684
1685
1686
1687
1688
1689
1690
1691
1692
1693
1694
1695
1696
1697
1698
1699
1700
1701
1702
1703
1704
1705
1706
1707
1708
1709
1710
1711
1712
1713
1714
1715
1716
1717
1718
1719
1720
1721
1722
1723
1724
1725
1726
1727
1728
1729
1730
1731
1732
1733
1734
1735
1736
1737
1738
1739
1740
1741
1742
1743

A B C D E F G H I J K L

Lognormal GOF Test on Detected Observations Only
Shapiro Wilk Test Statistic       0.93 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.78ected Data appear Lognormal at 5% Significance L
Lilliefors Test Statistic       0.17 Lilliefors GOF Test

5% Lilliefors Critical Value       0.36ected Data appear Lognormal at 5% Significance L
Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects
Mean in Original Scale      0.022 Mean in Log Scale     -3.89

   147.6 Adjusted Chi Square Value (177.36, β)    146

nu hat (MLE)    195.6 nu star (bias corrected)    177.4
MLE Mean (bias corrected)      0.020 MLE Sd (bias corrected)

mma Approximate UCL (use when n>=50)      0.024% Gamma Adjusted UCL (use when n<50)      0.025

Adjusted Level of Significance (β)      0.041
pproximate Chi Square Value (177.36, α)

Maximum       0.10 Median      0.015
SD      0.018 CV       0.87

     0.012

k hat (MLE)       3.26 k star (bias corrected MLE)       2.95
Theta hat (MLE)     0.006 Theta star (bias corrected MLE)     0.006

pproximate Chi Square Value (103.43, α)      80.97 Adjusted Chi Square Value (103.43, β)      79.82
 Approximate KM-UCL (use when n>=50)      0.030mma Adjusted KM-UCL (use when n<50)      0.030

ma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM e
Minimum      0.01 Mean      0.020

Gamma ROS Statistics using Imputed  Non-Detects
GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1
For such situations, GROS method tends to yield inflated values of UCLs and BTVs

Theta hat (MLE)      0.019 Theta star (bias corrected MLE)      0.034
nu hat (MLE)      25.65 nu star (bias corrected)      14.16

Gamma Kaplan-Meier (KM) Statistics
k hat (KM)       1.72 nu hat (KM)    103.4

MLE Mean (bias corrected)      0.040 MLE Sd (bias corrected)      0.037

Gamma GOF Tests on Detected Observations Only
A-D Test Statistic       0.36 Anderson-Darling GOF Test

5% A-D Critical Value       0.70d data appear Gamma Distributed at 5% Significan
K-S Test Statistic       0.21 Kolmogrov-Smirnoff GOF

5% K-S Critical Value       0.33d data appear Gamma Distributed at 5% Significan
Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only
k hat (MLE)       2.13 k star (bias corrected MLE)       1.18

     0.037 95% KM Chebyshev UCL      0.043

SD      0.018    95% KM (BCA) UCL      0.033
95% KM (t) UCL      0.031 95% KM (Percentile Bootstrap) UCL

97.5% KM Chebyshev UCL      0.051 99% KM Chebyshev UCL      0.067

   95% KM (z) UCL      0.031    95% KM Bootstrap t UCL      0.034
90% KM Chebyshev UCL

Normal GOF Test on Detects Only
Shapiro Wilk Test Statistic       0.79 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.78etected Data appear Normal at 5% Significance Le
Lilliefors Test Statistic       0.30 Lilliefors GOF Test

5% Lilliefors Critical Value       0.36etected Data appear Normal at 5% Significance Le

     0.034

Detected Data appear Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs
Mean      0.023 Standard Error of Mean     0.004

      1.80 Kurtosis Detects       3.52

Variance Detects     0.001 Percent Non-Detects      80%
Mean Detects      0.040 SD Detects

Mean of Logged Detects     -3.448 SD of Logged Detects       0.75

Median Detects      0.032 CV Detects       0.84
Skewness Detects

Number of Detects       6 Number of Non-Detects      24
Number of Distinct Detects       6 Number of Distinct Non-Detects      21

     0.034

Minimum Detect      0.014 Minimum Non-Detect      0.033
Maximum Detect       0.10 Maximum Non-Detect       1.9

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
mmendations are based upon the results of the simulation studies summarized in Singh, Singh, and 

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.
For additional insight the user may want to consult a statistician.

Suggested UCL to Use
95% Adjusted Gamma UCL      31.51

Phenanthrene

General Statistics
Total Number of Observations      30 Number of Distinct Observations      26

   90% Chebyshev(Mean, Sd) UCL      34.03    95% Chebyshev(Mean, Sd) UCL      37.45
 97.5% Chebyshev(Mean, Sd) UCL      42.2    99% Chebyshev(Mean, Sd) UCL      51.52
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Maximum      0.098 Median      0.020
SD      0.020 CV       0.72

pproximate Chi Square Value (110.23, α)      87 Adjusted Chi Square Value (110.23, β)      85.81
 Approximate KM-UCL (use when n>=50)      0.036mma Adjusted KM-UCL (use when n<50)      0.036

ma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM e
Minimum      0.012 Mean      0.028

Gamma ROS Statistics using Imputed  Non-Detects
GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1
For such situations, GROS method tends to yield inflated values of UCLs and BTVs

Theta hat (MLE)      0.017 Theta star (bias corrected MLE)      0.022
nu hat (MLE)      52.89 nu star (bias corrected)      41

Gamma Kaplan-Meier (KM) Statistics
k hat (KM)       1.83 nu hat (KM)    110.2

MLE Mean (bias corrected)      0.038 MLE Sd (bias corrected)      0.029

Gamma GOF Tests on Detected Observations Only
A-D Test Statistic       0.47 Anderson-Darling GOF Test

5% A-D Critical Value       0.74d data appear Gamma Distributed at 5% Significan
K-S Test Statistic       0.20 Kolmogrov-Smirnoff GOF

5% K-S Critical Value       0.24d data appear Gamma Distributed at 5% Significan
Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only
k hat (MLE)       2.20 k star (bias corrected MLE)       1.70

     0.042 95% KM Chebyshev UCL      0.048

SD      0.021    95% KM (BCA) UCL      0.036
95% KM (t) UCL      0.036 95% KM (Percentile Bootstrap) UCL

97.5% KM Chebyshev UCL      0.057 99% KM Chebyshev UCL      0.074

   95% KM (z) UCL      0.036    95% KM Bootstrap t UCL      0.038
90% KM Chebyshev UCL

Normal GOF Test on Detects Only
Shapiro Wilk Test Statistic       0.83 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.85Detected Data Not Normal at 5% Significance Leve
Lilliefors Test Statistic       0.22 Lilliefors GOF Test

5% Lilliefors Critical Value       0.25etected Data appear Normal at 5% Significance Le

     0.036

Detected Data appear Approximate Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs
Mean      0.028 Standard Error of Mean     0.004

      1.13 Kurtosis Detects       0.13

Variance Detects 8.5031E Percent Non-Detects      60%
Mean Detects      0.038 SD Detects

Mean of Logged Detects     -3.496 SD of Logged Detects       0.72

Median Detects      0.025 CV Detects       0.75
Skewness Detects

Pyrene

General Statistics
Total Number of Observations      30 Number of Distinct Observations      28

Number of Detects      12 Number of Non-Detects      18
Number of Distinct Detects      12 Number of Distinct Non-Detects      16

     0.029

Minimum Detect      0.012 Minimum Non-Detect      0.038
Maximum Detect      0.098 Maximum Non-Detect       1.9

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics
Detected Data appear Normal Distributed at 5% Significance Level

SD in Original Scale       0.23 SD in Log Scale       1.01
   95% t UCL (Assumes normality)

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
Recommendations are based upon data size, data distribution, and skewness.

mmendations are based upon the results of the simulation studies summarized in Singh, Maichle, and 
ations results will not cover all Real World data sets; for additional insight the user may want to cons

Suggested UCL to Use
95% KM (t) UCL      0.031 95% KM (Percentile Bootstrap) UCL      0.034

CLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distribute
KM Mean (logged)     -3.888    95% H-UCL (KM -Log)      0.026

    -3.549

KM SD (logged)       0.46    95% Critical H Value (KM-Log)       1.92
KM Standard Error of Mean (logged)       0.15

      0.15    95% H-Stat UCL      0.077

DL/2 Statistics
DL/2 Normal DL/2 Log-Transformed
Mean in Original Scale      0.086 Mean in Log Scale

SD in Original Scale      0.017 SD in Log Scale       0.40
% t UCL (assumes normality of ROS data)      0.028    95% Percentile Bootstrap UCL      0.028

   95% BCA Bootstrap UCL      0.032    95% Bootstrap t UCL      0.038
   95% H-UCL (Log ROS)      0.025
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Gamma GOF Tests on Detected Observations Only
A-D Test Statistic       2.37 Anderson-Darling GOF Test

5% A-D Critical Value       0.83ed Data Not Gamma Distributed at 5% Significanc
K-S Test Statistic       0.46 Kolmogrov-Smirnoff GOF

5% K-S Critical Value       0.27ed Data Not Gamma Distributed at 5% Significanc
Detected Data Not Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only
k hat (MLE)       0.25 k star (bias corrected MLE)       0.24

     16.04 95% KM Chebyshev UCL      21.31

SD      20.26    95% KM (BCA) UCL      11.96
   95% KM (t) UCL      11    95% KM (Percentile Bootstrap) UCL

97.5% KM Chebyshev UCL      28.63 99% KM Chebyshev UCL      43

   95% KM (z) UCL      10.79    95% KM Bootstrap t UCL    476.9
90% KM Chebyshev UCL

Normal GOF Test on Detects Only
Shapiro Wilk Test Statistic       0.39 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.85Detected Data Not Normal at 5% Significance Leve
Lilliefors Test Statistic       0.44 Lilliefors GOF Test

5% Lilliefors Critical Value       0.26Detected Data Not Normal at 5% Significance Leve

     11.91

Detected Data Not Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs
Mean       4.40 Standard Error of Mean       3.87

      3.26 Kurtosis Detects      10.73

Variance Detects   1143 Percent Non-Detects      63.33
Mean Detects      11.54 SD Detects

Mean of Logged Detects     -0.327 SD of Logged Detects       2.02

Median Detects       0.36 CV Detects       2.92
Skewness Detects

Silver

General Statistics
Total Number of Observations      30 Number of Distinct Observations      27

Number of Detects      11 Number of Non-Detects      19
Number of Distinct Detects      11 Number of Distinct Non-Detects      16

     33.8

Minimum Detect       0.15 Minimum Non-Detect       0.16
Maximum Detect    113 Maximum Non-Detect       0.71

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics
Detected Data appear Approximate Normal Distributed at 5% Significance Level

SD in Original Scale       0.23 SD in Log Scale       1.04
   95% t UCL (Assumes normality)

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
Recommendations are based upon data size, data distribution, and skewness.

mmendations are based upon the results of the simulation studies summarized in Singh, Maichle, and 
ations results will not cover all Real World data sets; for additional insight the user may want to cons

Suggested UCL to Use
95% KM (t) UCL      0.036 95% KM (Percentile Bootstrap) UCL      0.036

CLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distribute
KM Mean (logged)     -3.74    95% H-UCL (KM -Log)      0.034

    -3.47

KM SD (logged)       0.56    95% Critical H Value (KM-Log)       2.00
KM Standard Error of Mean (logged)       0.14

      0.16    95% H-Stat UCL      0.088

DL/2 Statistics
DL/2 Normal DL/2 Log-Transformed
Mean in Original Scale      0.089 Mean in Log Scale

SD in Original Scale      0.020 SD in Log Scale       0.49
% t UCL (assumes normality of ROS data)      0.034    95% Percentile Bootstrap UCL      0.034

   95% BCA Bootstrap UCL      0.036    95% Bootstrap t UCL      0.038
   95% H-UCL (Log ROS)      0.032

Lognormal GOF Test on Detected Observations Only
Shapiro Wilk Test Statistic       0.93 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.85ected Data appear Lognormal at 5% Significance L
Lilliefors Test Statistic       0.17 Lilliefors GOF Test

5% Lilliefors Critical Value       0.25ected Data appear Lognormal at 5% Significance L
Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects
Mean in Original Scale      0.028 Mean in Log Scale     -3.71

   153.3 Adjusted Chi Square Value (183.60, β)    151.7

nu hat (MLE)    202.5 nu star (bias corrected)    183.6
MLE Mean (bias corrected)      0.028 MLE Sd (bias corrected)

mma Approximate UCL (use when n>=50)      0.033% Gamma Adjusted UCL (use when n<50)      0.034

Adjusted Level of Significance (β)      0.041
pproximate Chi Square Value (183.60, α)

     0.016

k hat (MLE)       3.37 k star (bias corrected MLE)       3.06
Theta hat (MLE)     0.008 Theta star (bias corrected MLE)     0.009
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SD      15.12    95% KM (BCA) UCL      16.95
95% KM (t) UCL      16.82 95% KM (Percentile Bootstrap) UCL

Normal GOF Test on Detects Only
Shapiro Wilk Test Statistic       0.90 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.82etected Data appear Normal at 5% Significance Le
Lilliefors Test Statistic       0.21 Lilliefors GOF Test

5% Lilliefors Critical Value       0.29etected Data appear Normal at 5% Significance Le

     16.8

Detected Data appear Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs
Mean      11.65 Standard Error of Mean       3.03

      0.42 Kurtosis Detects     -1.24

Variance Detects    401.8 Percent Non-Detects      67.86
Mean Detects      27.15 SD Detects

Mean of Logged Detects       2.98 SD of Logged Detects       0.91

Median Detects      24.5 CV Detects       0.73
Skewness Detects

Sulfate

General Statistics
Total Number of Observations      28 Number of Distinct Observations      26

Number of Detects       9 Number of Non-Detects      19
Number of Distinct Detects       9 Number of Distinct Non-Detects      17

     20.04

Minimum Detect       4.67 Minimum Non-Detect       4.1
Maximum Detect      60.9 Maximum Non-Detect      19.4

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics
Data do not follow a Discernible Distribution at 5% Significance Level

SD in Original Scale      20.6 SD in Log Scale       1.33
   95% t UCL (Assumes normality)

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
Recommendations are based upon data size, data distribution, and skewness.

mmendations are based upon the results of the simulation studies summarized in Singh, Maichle, and 
ations results will not cover all Real World data sets; for additional insight the user may want to cons

Suggested UCL to Use
99% KM (Chebyshev) UCL      43

% t UCL (assumes normality of ROS data)      10.79    95% Percentile Bootstrap UCL      11.9

    -0.978

   95% BCA Bootstrap UCL      19.44    95% Bootstrap t UCL    676.5
   95% H-UCL (Log ROS)       2.17

     10.8    95% H-Stat UCL       1.88

DL/2 Statistics
DL/2 Normal DL/2 Log-Transformed
Mean in Original Scale       4.40 Mean in Log Scale

Lilliefors Test Statistic       0.37 Lilliefors GOF Test
5% Lilliefors Critical Value       0.26etected Data Not Lognormal at 5% Significance Le

Detected Data Not Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects
Mean in Original Scale       4.39 Mean in Log Scale     -1.069

SD in Original Scale      20.6 SD in Log Scale       1.43

mma Approximate UCL (use when n>=50)      10.49% Gamma Adjusted UCL (use when n<50)      11.08

Adjusted Level of Significance (β)      0.041
Approximate Chi Square Value (10.44, α)

Lognormal GOF Test on Detected Observations Only
Shapiro Wilk Test Statistic       0.68 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.85etected Data Not Lognormal at 5% Significance Le

SD      20.64 CV       4.87

     10.16

k hat (MLE)       0.16 k star (bias corrected MLE)       0.17
Theta hat (MLE)      25.13 Theta star (bias corrected MLE)      24.36

      4.21 Adjusted Chi Square Value (10.44, β)       3.99

nu hat (MLE)      10.12 nu star (bias corrected)      10.44
MLE Mean (bias corrected)       4.23 MLE Sd (bias corrected)

Gamma (KM) may not be used when k hat (KM) is < 0.1

Gamma ROS Statistics using Imputed  Non-Detects
GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1

Approximate Chi Square Value (2.84, α)       0.32 Adjusted Chi Square Value (2.84, β)       0.28
 Approximate KM-UCL (use when n>=50)

For such situations, GROS method tends to yield inflated values of UCLs and BTVs
ma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM e

Minimum      0.01 Mean       4.23
Maximum    113 Median      0.01

MLE Mean (bias corrected)      11.54 MLE Sd (bias corrected)      23.25

Theta hat (MLE)      45.2 Theta star (bias corrected MLE)      46.85
nu hat (MLE)

     38.33mma Adjusted KM-UCL (use when n<50)      43.46

Gamma Kaplan-Meier (KM) Statistics
k hat (KM)      0.047 nu hat (KM)       2.83

      5.61 nu star (bias corrected)       5.41
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Thallium

General Statistics
Total Number of Observations      30 Number of Distinct Observations      28

Number of Detects      16 Number of Non-Detects      14
Number of Distinct Detects      16 Number of Distinct Non-Detects      13

Minimum Detect      0.071 Minimum Non-Detect      0.089
Maximum Detect       0.44 Maximum Non-Detect       0.84

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics
Detected Data appear Normal Distributed at 5% Significance Level

SD in Original Scale      15.84 SD in Log Scale       1.06
   95% t UCL (Assumes normality)

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
Recommendations are based upon data size, data distribution, and skewness.

mmendations are based upon the results of the simulation studies summarized in Singh, Maichle, and 
ations results will not cover all Real World data sets; for additional insight the user may want to cons

Suggested UCL to Use
95% KM (t) UCL      16.82 95% KM (Percentile Bootstrap) UCL      16.8

CLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distribute
KM Mean (logged)       1.94    95% H-UCL (KM -Log)      14.97

      1.69

KM SD (logged)       0.86    95% Critical H Value (KM-Log)       2.29
KM Standard Error of Mean (logged)       0.17

     15.98    95% H-Stat UCL      16.12

DL/2 Statistics
DL/2 Normal DL/2 Log-Transformed
Mean in Original Scale      10.88 Mean in Log Scale

SD in Original Scale      16.31 SD in Log Scale       1.32
% t UCL (assumes normality of ROS data)      15.1    95% Percentile Bootstrap UCL      14.99

   95% BCA Bootstrap UCL      16.67    95% Bootstrap t UCL      18.06
   95% H-UCL (Log ROS)      17.84

Lognormal GOF Test on Detected Observations Only
Shapiro Wilk Test Statistic       0.91 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.82ected Data appear Lognormal at 5% Significance L
Lilliefors Test Statistic       0.20 Lilliefors GOF Test

5% Lilliefors Critical Value       0.29ected Data appear Lognormal at 5% Significance L
Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects
Mean in Original Scale       9.85 Mean in Log Scale       1.27

      3.94 Adjusted Chi Square Value (10.01, β)       3.71

nu hat (MLE)       9.72 nu star (bias corrected)      10.01
MLE Mean (bias corrected)       8.73 MLE Sd (bias corrected)

mma Approximate UCL (use when n>=50)      22.14% Gamma Adjusted UCL (use when n<50)      23.53

Adjusted Level of Significance (β)      0.040
Approximate Chi Square Value (10.01, α)

Maximum      60.9 Median      0.01
SD      16.9 CV       1.93

     20.65

k hat (MLE)       0.17 k star (bias corrected MLE)       0.17
Theta hat (MLE)      50.31 Theta star (bias corrected MLE)      48.85

Approximate Chi Square Value (33.23, α)      21.05 Adjusted Chi Square Value (33.23, β)      20.45
 Approximate KM-UCL (use when n>=50)      18.39mma Adjusted KM-UCL (use when n<50)      18.93

ma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM e
Minimum      0.01 Mean       8.73

Gamma ROS Statistics using Imputed  Non-Detects
GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1
For such situations, GROS method tends to yield inflated values of UCLs and BTVs

Theta hat (MLE)      15.83 Theta star (bias corrected MLE)      22.31
nu hat (MLE)      30.86 nu star (bias corrected)      21.91

Gamma Kaplan-Meier (KM) Statistics
k hat (KM)       0.59 nu hat (KM)      33.23

MLE Mean (bias corrected)      27.15 MLE Sd (bias corrected)      24.61

Gamma GOF Tests on Detected Observations Only
A-D Test Statistic       0.39 Anderson-Darling GOF Test

5% A-D Critical Value       0.73d data appear Gamma Distributed at 5% Significan
K-S Test Statistic       0.20 Kolmogrov-Smirnoff GOF

5% K-S Critical Value       0.28d data appear Gamma Distributed at 5% Significan
Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only
k hat (MLE)       1.71 k star (bias corrected MLE)       1.21

     20.75 95% KM Chebyshev UCL      24.88
97.5% KM Chebyshev UCL      30.6 99% KM Chebyshev UCL      41.84

   95% KM (z) UCL      16.64    95% KM Bootstrap t UCL      19.07
90% KM Chebyshev UCL
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Mean in Original Scale       0.17 Mean in Log Scale     -1.923
SD in Original Scale       0.11 SD in Log Scale       0.65

   95% t UCL (Assumes normality)       0.21    95% H-Stat UCL       0.23
DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics
Detected Data appear Approximate Normal Distributed at 5% Significance Level

CLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distribute
KM Mean (logged)     -1.945    95% H-UCL (KM -Log)       0.21

KM SD (logged)       0.58    95% Critical H Value (KM-Log)       2.02
KM Standard Error of Mean (logged)       0.12

DL/2 Statistics
DL/2 Normal DL/2 Log-Transformed

SD in Original Scale      0.089 SD in Log Scale       0.46
% t UCL (assumes normality of ROS data)       0.2    95% Percentile Bootstrap UCL       0.19

   95% BCA Bootstrap UCL       0.20    95% Bootstrap t UCL       0.20
   95% H-UCL (Log ROS)       0.20

Lognormal GOF Test on Detected Observations Only
Shapiro Wilk Test Statistic       0.90 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.88ected Data appear Lognormal at 5% Significance L
Lilliefors Test Statistic       0.17 Lilliefors GOF Test

5% Lilliefors Critical Value       0.22ected Data appear Lognormal at 5% Significance L
Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects
Mean in Original Scale       0.17 Mean in Log Scale     -1.872

   159.4 Adjusted Chi Square Value (190.31, β)    157.8

nu hat (MLE)    210 nu star (bias corrected)    190.3
MLE Mean (bias corrected)       0.16 MLE Sd (bias corrected)

mma Approximate UCL (use when n>=50)       0.19% Gamma Adjusted UCL (use when n<50)       0.19

Adjusted Level of Significance (β)      0.041
pproximate Chi Square Value (190.31, α)

Maximum       0.44 Median       0.15
SD      0.095 CV       0.58

     0.092

k hat (MLE)       3.49 k star (bias corrected MLE)       3.17
Theta hat (MLE)      0.047 Theta star (bias corrected MLE)      0.052

pproximate Chi Square Value (177.91, α)    148.1 Adjusted Chi Square Value (177.91, β)    146.5
 Approximate KM-UCL (use when n>=50)       0.20mma Adjusted KM-UCL (use when n<50)       0.20

ma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM e
Minimum      0.067 Mean       0.16

Gamma ROS Statistics using Imputed  Non-Detects
GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1
For such situations, GROS method tends to yield inflated values of UCLs and BTVs

Theta hat (MLE)      0.034 Theta star (bias corrected MLE)      0.042
nu hat (MLE)    207.4 nu star (bias corrected)    169.8

Gamma Kaplan-Meier (KM) Statistics
k hat (KM)       2.96 nu hat (KM)    177.9

MLE Mean (bias corrected)       0.22 MLE Sd (bias corrected)      0.097

Gamma GOF Tests on Detected Observations Only
A-D Test Statistic       0.69 Anderson-Darling GOF Test

5% A-D Critical Value       0.74d data appear Gamma Distributed at 5% Significan
K-S Test Statistic       0.17 Kolmogrov-Smirnoff GOF

5% K-S Critical Value       0.21d data appear Gamma Distributed at 5% Significan
Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only
k hat (MLE)       6.48 k star (bias corrected MLE)       5.30

      0.22 95% KM Chebyshev UCL       0.25

SD      0.098    95% KM (BCA) UCL       0.21
95% KM (t) UCL       0.20 95% KM (Percentile Bootstrap) UCL

97.5% KM Chebyshev UCL       0.29 99% KM Chebyshev UCL       0.36

   95% KM (z) UCL       0.20    95% KM Bootstrap t UCL       0.20
90% KM Chebyshev UCL

Normal GOF Test on Detects Only
Shapiro Wilk Test Statistic       0.87 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.88Detected Data Not Normal at 5% Significance Leve
Lilliefors Test Statistic       0.22 Lilliefors GOF Test

5% Lilliefors Critical Value       0.22etected Data appear Normal at 5% Significance Le

      0.20

Detected Data appear Approximate Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs
Mean       0.16 Standard Error of Mean      0.02

      1.06 Kurtosis Detects       1.18

Variance Detects     0.008 Percent Non-Detects      46.67
Mean Detects       0.22 SD Detects

Mean of Logged Detects     -1.572 SD of Logged Detects       0.42

Median Detects       0.19 CV Detects       0.41
Skewness Detects

     0.093
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 97.5% Chebyshev(Mean, Sd) UCL    127.8    99% Chebyshev(Mean, Sd) UCL    172.1

Suggested UCL to Use
95% Chebyshev (Mean, Sd) UCL    105.3

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
mmendations are based upon the results of the simulation studies summarized in Singh, Singh, and 

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

   95% CLT UCL      72.83    95% Jackknife UCL      73.48
   95% Standard Bootstrap UCL      72.09    95% Bootstrap-t UCL    133.3

   95% Hall's Bootstrap UCL    154.4    95% Percentile Bootstrap UCL      75.6
   95% BCA Bootstrap UCL      87.88

   90% Chebyshev(Mean, Sd) UCL      89.02    95% Chebyshev(Mean, Sd) UCL    105.3

     97.78

Assuming Lognormal Distribution
   95% H-UCL      59.46    90% Chebyshev (MVUE) UCL      63.52

Nonparametric Distribution Free UCL Statistics
Data do not follow a Discernible Distribution (0.05)

Nonparametric Distribution Free UCLs

   95% Chebyshev (MVUE) UCL      70.22  97.5% Chebyshev (MVUE) UCL      79.52
   99% Chebyshev (MVUE) UCL

5% Lilliefors Critical Value       0.16 Data Not Lognormal at 5% Significance Level
Data Not Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.92 Data Not Lognormal at 5% Significance Level
Lilliefors Test Statistic       0.17

Maximum of Logged Data       5.97 SD of logged Data       0.52

Lognormal Statistics
Minimum of Logged Data       2.88 Mean of logged Data       3.75

Approximate Chi Square Value (0.05)    105.9

Assuming Gamma Distribution
oximate Gamma UCL (use when n>=50))      65.97% Adjusted Gamma UCL (use when n<50)      66.8

Adjusted Level of Significance      0.041 Adjusted Chi Square Value    104.6

Lilliefors Lognormal GOF Test

Lognormal GOF Test
Shapiro Wilk Test Statistic       0.78 Shapiro Wilk Lognormal GOF Test

Data Not Gamma Distributed at 5% Significance Level

Gamma Statistics
k hat (MLE)       2.40 k star (bias corrected MLE)       2.19

Theta hat (MLE)      22.08 Theta star (bias corrected MLE)      24.28
nu hat (MLE)    144.5 nu star (bias corrected)    131.4

MLE Mean (bias corrected)      53.18 MLE Sd (bias corrected)      35.93

Assuming Normal Distribution
   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL      73.48

Gamma GOF Test
A-D Test Statistic       3.32 Anderson-Darling Gamma GOF Test

5% A-D Critical Value       0.75ata Not Gamma Distributed at 5% Significance Lev
K-S Test Statistic       0.24 Kolmogrov-Smirnoff Gamma GOF Test

5% K-S Critical Value       0.16ata Not Gamma Distributed at 5% Significance Lev

5% Shapiro Wilk Critical Value       0.92 Data Not Normal at 5% Significance Level
Lilliefors Test Statistic       0.36 Lilliefors GOF Test

   95% Adjusted-CLT UCL (Chen-1995)      84.83

5% Lilliefors Critical Value       0.16 Data Not Normal at 5% Significance Level
Data Not Normal at 5% Significance Level

   95% Modified-t UCL (Johnson-1978)      75.35

      1.23 Skewness       5.14

Minimum      17.9 Mean      53.18
Maximum    393 Median

Normal GOF Test
Shapiro Wilk Test Statistic       0.35 Shapiro Wilk GOF Test

SD      65.45 Std. Error of Mean      11.95
Coefficient of Variation

Zinc

General Statistics

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
Recommendations are based upon data size, data distribution, and skewness.

mmendations are based upon the results of the simulation studies summarized in Singh, Maichle, and 
ations results will not cover all Real World data sets; for additional insight the user may want to cons

     40.9

Total Number of Observations      30 Number of Distinct Observations      29
Number of Missing Observations       0

Suggested UCL to Use
95% KM (t) UCL       0.20 95% KM (Percentile Bootstrap) UCL       0.20
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For additional insight the user may want to consult a statistician.
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SD in Original Scale      0.010 SD in Log Scale       0.91
% t UCL (assumes normality of ROS data)     0.006    95% Percentile Bootstrap UCL     0.007

Lognormal GOF Test on Detected Observations Only
Shapiro Wilk Test Statistic       0.83 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.82ected Data appear Lognormal at 5% Significance L
Lilliefors Test Statistic       0.27 Lilliefors GOF Test

5% Lilliefors Critical Value       0.29ected Data appear Lognormal at 5% Significance L
Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects
Mean in Original Scale     0.004 Mean in Log Scale     -6.126

   385.1 Adjusted Chi Square Value (432.31, β)    383.9

nu hat (MLE)    456.3 nu star (bias corrected)    432.3
MLE Mean (bias corrected)      0.011 MLE Sd (bias corrected)

mma Approximate UCL (use when n>=50)      0.013% Gamma Adjusted UCL (use when n<50)      0.013

Adjusted Level of Significance (β)      0.045
pproximate Chi Square Value (432.31, α)

Maximum      0.054 Median      0.01
SD     0.008 CV       0.75

    0.005

k hat (MLE)       4.22 k star (bias corrected MLE)       4.00
Theta hat (MLE)     0.002 Theta star (bias corrected MLE)     0.002

Approximate Chi Square Value (39.70, α)      26.26 Adjusted Chi Square Value (39.70, β)      25.96
 Approximate KM-UCL (use when n>=50)     0.009mma Adjusted KM-UCL (use when n<50)     0.009

ma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM e
Minimum     0.003 Mean      0.011

Gamma ROS Statistics using Imputed  Non-Detects
GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1
For such situations, GROS method tends to yield inflated values of UCLs and BTVs

Theta hat (MLE)      0.017 Theta star (bias corrected MLE)      0.024
nu hat (MLE)      19.49 nu star (bias corrected)      14.33

Gamma Kaplan-Meier (KM) Statistics
k hat (KM)       0.36 nu hat (KM)      39.7

MLE Mean (bias corrected)      0.019 MLE Sd (bias corrected)      0.021

Gamma GOF Tests on Detected Observations Only
A-D Test Statistic       0.84 Anderson-Darling GOF Test

5% A-D Critical Value       0.74ed Data Not Gamma Distributed at 5% Significanc
K-S Test Statistic       0.30 Kolmogrov-Smirnoff GOF

5% K-S Critical Value       0.28ed Data Not Gamma Distributed at 5% Significanc
Detected Data Not Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only
k hat (MLE)       1.08 k star (bias corrected MLE)       0.79

     0.010 95% KM Chebyshev UCL      0.012

SD     0.009 95% KM (BCA) UCL     0.008
   95% KM (t) UCL     0.008    95% KM (Percentile Bootstrap) UCL

97.5% KM Chebyshev UCL      0.015 99% KM Chebyshev UCL      0.020

   95% KM (z) UCL     0.008    95% KM Bootstrap t UCL      0.010
90% KM Chebyshev UCL

Normal GOF Test on Detects Only
Shapiro Wilk Test Statistic       0.75 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.82Detected Data Not Normal at 5% Significance Leve
Lilliefors Test Statistic       0.29 Lilliefors GOF Test

5% Lilliefors Critical Value       0.29Detected Data Not Normal at 5% Significance Leve

    0.008

Detected Data Not Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs
Mean     0.006 Standard Error of Mean     0.001

      1.06 Kurtosis Detects     -0.695

Variance Detects 4.2546E Percent Non-Detects      83.33
Mean Detects      0.019 SD Detects

Mean of Logged Detects     -4.472 SD of Logged Detects       1.08

Median Detects     0.006 CV Detects       1.06
Skewness Detects

Number of Detects       9 Number of Non-Detects      45
Number of Distinct Detects       9 Number of Distinct Non-Detects      40

     0.020

Minimum Detect     0.003 Minimum Non-Detect     0.002
Maximum Detect      0.054 Maximum Non-Detect      0.018

UCL Statistics for Data Sets with Non-Detects

User Selected Options
e/Time of Computation   2/13/2015 11:09:55 PM

From File   ProUCLinput_courtyard_0-10.xls
Full Precision   OFF

Confidence Coefficient   95%

General Statistics
Total Number of Observations      54 Number of Distinct Observations      48

 f Bootstrap Operations   2000

Acetone
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 10261

Assuming Lognormal Distribution
   95% H-UCL   6829    90% Chebyshev (MVUE) UCL   7270

   95% Chebyshev (MVUE) UCL   7854  97.5% Chebyshev (MVUE) UCL   8666
   99% Chebyshev (MVUE) UCL

5% Lilliefors Critical Value       0.11 Data Not Lognormal at 5% Significance Level
Data appear Approximate Lognormal at 5% Significance Level

5% Shapiro Wilk P Value       0.15Data appear Lognormal at 5% Significance Level
Lilliefors Test Statistic       0.12

Maximum of Logged Data       9.98 SD of logged Data       0.51

Lognormal Statistics
Minimum of Logged Data       7.33 Mean of logged Data       8.56

Approximate Chi Square Value (0.05)    401.2

Assuming Gamma Distribution
oximate Gamma UCL (use when n>=50))   6661% Adjusted Gamma UCL (use when n<50)   6681

Adjusted Level of Significance      0.045 Adjusted Chi Square Value    400

Lilliefors Lognormal GOF Test

Lognormal GOF Test
Shapiro Wilk Test Statistic       0.96 Shapiro Wilk Lognormal GOF Test

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics
k hat (MLE)       4.22 k star (bias corrected MLE)       4.01

Theta hat (MLE)   1407 Theta star (bias corrected MLE)   1482
nu hat (MLE)    473.4 nu star (bias corrected)    449.3

MLE Mean (bias corrected)   5948 MLE Sd (bias corrected)   2969

Assuming Normal Distribution
   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL   6649

Gamma GOF Test
A-D Test Statistic       0.55 Anderson-Darling Gamma GOF Test

5% A-D Critical Value       0.75d data appear Gamma Distributed at 5% Significan
K-S Test Statistic      0.088 Kolmogrov-Smirnoff Gamma GOF Test

5% K-S Critical Value       0.11d data appear Gamma Distributed at 5% Significan

5% Shapiro Wilk P Value 9.2846E Data Not Normal at 5% Significance Level
Lilliefors Test Statistic      0.094 Lilliefors GOF Test

   95% Adjusted-CLT UCL (Chen-1995)   6771

5% Lilliefors Critical Value       0.11 Data appear Normal at 5% Significance Level
Data appear Approximate Normal at 5% Significance Level

   95% Modified-t UCL (Johnson-1978)   6669

      0.52 Skewness       2.24

Minimum   1530 Mean   5948
Maximum  21700 Median

Normal GOF Test
Shapiro Wilk Test Statistic       0.84 Shapiro Wilk GOF Test

SD   3135 Std. Error of Mean    418.9
Coefficient of Variation

Aluminum

General Statistics

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
Recommendations are based upon data size, data distribution, and skewness.

mmendations are based upon the results of the simulation studies summarized in Singh, Maichle, and 
ations results will not cover all Real World data sets; for additional insight the user may want to cons

  5875

Total Number of Observations      56 Number of Distinct Observations      54
Number of Missing Observations       0

Mean in Original Scale     0.005 Mean in Log Scale     -5.627
SD in Original Scale      0.010 SD in Log Scale       0.71

   95% t UCL (Assumes normality)     0.008    95% H-Stat UCL     0.005

Suggested UCL to Use
95% KM (BCA) UCL     0.008

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics
Detected Data appear Lognormal Distributed at 5% Significance Level

CLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distribute
KM Mean (logged)     -5.528    95% H-UCL (KM -Log)     0.006

KM SD (logged)       0.69    95% Critical H Value (KM-Log)       2.02
KM Standard Error of Mean (logged)       0.14

DL/2 Statistics
DL/2 Normal DL/2 Log-Transformed

   95% BCA Bootstrap UCL     0.008    95% Bootstrap t UCL      0.01
   95% H-UCL (Log ROS)     0.004
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Nonparametric Distribution Free UCLs

   95% Chebyshev (MVUE) UCL       2.98  97.5% Chebyshev (MVUE) UCL       3.34
   99% Chebyshev (MVUE) UCL

   95% CLT UCL       3.30    95% Jackknife UCL       3.31
   95% Standard Bootstrap UCL       3.30    95% Bootstrap-t UCL       5.69

   95% Hall's Bootstrap UCL       6.92    95% Percentile Bootstrap UCL       3.49

Lognormal Statistics
Minimum of Logged Data     -0.538 Mean of logged Data       0.57

      4.05

Assuming Lognormal Distribution
   95% H-UCL       2.53    90% Chebyshev (MVUE) UCL       2.71

Nonparametric Distribution Free UCL Statistics
Data appear to follow a Discernible Distribution at 5% Significance Level

Lilliefors Lognormal GOF Test

Lognormal GOF Test
Shapiro Wilk Test Statistic       0.89 Shapiro Wilk Lognormal GOF Test

5% Lilliefors Critical Value       0.11Data appear Lognormal at 5% Significance Level
Data appear Approximate Lognormal at 5% Significance Level

5% Shapiro Wilk P Value 5.5766E Data Not Lognormal at 5% Significance Level
Lilliefors Test Statistic       0.11

Maximum of Logged Data       3.45 SD of logged Data       0.62

nu hat (MLE)    198.9 nu star (bias corrected)    189.6
MLE Mean (bias corrected)       2.41 MLE Sd (bias corrected)       1.85

Approximate Chi Square Value (0.05)    158.8

Assuming Gamma Distribution
oximate Gamma UCL (use when n>=50))       2.87% Adjusted Gamma UCL (use when n<50)       2.89

Adjusted Level of Significance      0.045 Adjusted Chi Square Value    158

K-S Test Statistic       0.20 Kolmogrov-Smirnoff Gamma GOF Test
5% K-S Critical Value       0.12ata Not Gamma Distributed at 5% Significance Lev

Data Not Gamma Distributed at 5% Significance Level

Gamma Statistics
k hat (MLE)       1.77 k star (bias corrected MLE)       1.69

Theta hat (MLE)       1.35 Theta star (bias corrected MLE)       1.42

   95% Modified-t UCL (Johnson-1978)       3.40

Assuming Normal Distribution
   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL       3.31

Gamma GOF Test
A-D Test Statistic       3.42 Anderson-Darling Gamma GOF Test

5% A-D Critical Value       0.76ata Not Gamma Distributed at 5% Significance Lev

Normal GOF Test
Shapiro Wilk Test Statistic       0.30 Shapiro Wilk GOF Test

SD       4.06 Std. Error of Mean       0.54
Coefficient of Variation

5% Shapiro Wilk P Value       0 Data Not Normal at 5% Significance Level
Lilliefors Test Statistic       0.35 Lilliefors GOF Test

   95% Adjusted-CLT UCL (Chen-1995)       3.84

5% Lilliefors Critical Value       0.11 Data Not Normal at 5% Significance Level
Data Not Normal at 5% Significance Level

      1.74

Total Number of Observations      56 Number of Distinct Observations      52
Number of Missing Observations       0

      1.68 Skewness       6.97

Minimum       0.58 Mean       2.41
Maximum      31.6 Median

 97.5% Chebyshev(Mean, Sd) UCL   8564    99% Chebyshev(Mean, Sd) UCL  10116

Suggested UCL to Use
95% Student's-t UCL   6649

Arsenic

General Statistics

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
mmendations are based upon the results of the simulation studies summarized in Singh, Singh, and 

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.
For additional insight the user may want to consult a statistician.

   95% CLT UCL   6637    95% Jackknife UCL   6649
   95% Standard Bootstrap UCL   6615    95% Bootstrap-t UCL   6830

   95% Hall's Bootstrap UCL   7039    95% Percentile Bootstrap UCL   6680
   95% BCA Bootstrap UCL   6810

   90% Chebyshev(Mean, Sd) UCL   7204    95% Chebyshev(Mean, Sd) UCL   7774

Nonparametric Distribution Free UCL Statistics
Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs



250
251
252
253
254
255
256
257
258
259
260
261
262
263
264
265
266
267
268
269
270
271
272
273
274
275
276
277
278
279
280
281
282
283
284
285
286
287
288
289
290
291
292
293
294
295
296
297
298
299
300
301
302
303
304
305
306
307
308
309
310
311
312
313
314
315
316
317
318
319
320
321
322
323
324
325
326
327
328
329
330
331
332

A B C D E F G H I J K L

Suggested UCL to Use
95% Chebyshev (Mean, Sd) UCL    168.6

   95% CLT UCL    126.9    95% Jackknife UCL    127.4
   95% Standard Bootstrap UCL    126.3    95% Bootstrap-t UCL    156.8

   95% Hall's Bootstrap UCL    232    95% Percentile Bootstrap UCL    128.5
   95% BCA Bootstrap UCL    146.6

   90% Chebyshev(Mean, Sd) UCL    147.7    95% Chebyshev(Mean, Sd) UCL    168.6
 97.5% Chebyshev(Mean, Sd) UCL    197.5    99% Chebyshev(Mean, Sd) UCL    254.4

   200

Assuming Lognormal Distribution
   95% H-UCL    120.7    90% Chebyshev (MVUE) UCL    129.5

Nonparametric Distribution Free UCL Statistics
Data do not follow a Discernible Distribution (0.05)

Nonparametric Distribution Free UCLs

   95% Chebyshev (MVUE) UCL    143.3  97.5% Chebyshev (MVUE) UCL    162.4
   99% Chebyshev (MVUE) UCL

5% Lilliefors Critical Value       0.11 Data Not Lognormal at 5% Significance Level
Data Not Lognormal at 5% Significance Level

5% Shapiro Wilk P Value     0.004 Data Not Lognormal at 5% Significance Level
Lilliefors Test Statistic       0.13

Maximum of Logged Data       6.78 SD of logged Data       0.69

Lognormal Statistics
Minimum of Logged Data       2.77 Mean of logged Data       4.35

Approximate Chi Square Value (0.05)    184.3

Assuming Gamma Distribution
oximate Gamma UCL (use when n>=50))    120 % Adjusted Gamma UCL (use when n<50)    120.5

Adjusted Level of Significance      0.045 Adjusted Chi Square Value    183.5

Lilliefors Lognormal GOF Test

Lognormal GOF Test
Shapiro Wilk Test Statistic       0.93 Shapiro Wilk Lognormal GOF Test

Data Not Gamma Distributed at 5% Significance Level

Gamma Statistics
k hat (MLE)       2.03 k star (bias corrected MLE)       1.94

Theta hat (MLE)      49.89 Theta star (bias corrected MLE)      52.39
nu hat (MLE)    228.3 nu star (bias corrected)    217.4

MLE Mean (bias corrected)    101.7 MLE Sd (bias corrected)      72.99

Assuming Normal Distribution
   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL    127.4

Gamma GOF Test
A-D Test Statistic       1.58 Anderson-Darling Gamma GOF Test

5% A-D Critical Value       0.76ata Not Gamma Distributed at 5% Significance Lev
K-S Test Statistic       0.13 Kolmogrov-Smirnoff Gamma GOF Test

5% K-S Critical Value       0.12ata Not Gamma Distributed at 5% Significance Lev

5% Shapiro Wilk P Value       0 Data Not Normal at 5% Significance Level
Lilliefors Test Statistic       0.26 Lilliefors GOF Test

   95% Adjusted-CLT UCL (Chen-1995)    140

5% Lilliefors Critical Value       0.11 Data Not Normal at 5% Significance Level
Data Not Normal at 5% Significance Level

   95% Modified-t UCL (Johnson-1978)    129.4

      1.12 Skewness       5.93

Minimum      16.1 Mean    101.7
Maximum    885 Median

Normal GOF Test
Shapiro Wilk Test Statistic       0.46 Shapiro Wilk GOF Test

SD    114.8 Std. Error of Mean      15.35
Coefficient of Variation

Barium

General Statistics

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
mmendations are based upon the results of the simulation studies summarized in Singh, Singh, and 

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.
For additional insight the user may want to consult a statistician.

     88.95

Total Number of Observations      56 Number of Distinct Observations      51
Number of Missing Observations       0

   95% BCA Bootstrap UCL       4.09
   90% Chebyshev(Mean, Sd) UCL       4.03    95% Chebyshev(Mean, Sd) UCL       4.77

 97.5% Chebyshev(Mean, Sd) UCL       5.80    99% Chebyshev(Mean, Sd) UCL       7.81

Suggested UCL to Use
95% Chebyshev (Mean, Sd) UCL       4.77
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% t UCL (assumes normality of ROS data)       0.19    95% Percentile Bootstrap UCL       0.21
   95% BCA Bootstrap UCL       0.28    95% Bootstrap t UCL       5.35

   95% H-UCL (Log ROS)      0.032

Lilliefors Test Statistic       0.32 Lilliefors GOF Test
5% Lilliefors Critical Value       0.31etected Data Not Lognormal at 5% Significance Le

Detected Data Not Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects
Mean in Original Scale      0.083 Mean in Log Scale     -3.975

SD in Original Scale       0.48 SD in Log Scale       0.80

mma Approximate UCL (use when n>=50)       0.11% Gamma Adjusted UCL (use when n<50)       0.11

Adjusted Level of Significance (β)      0.045
Approximate Chi Square Value (39.87, α)

Lognormal GOF Test on Detected Observations Only
Shapiro Wilk Test Statistic       0.63 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.81etected Data Not Lognormal at 5% Significance Le

SD       0.48 CV       6.31

      0.12

k hat (MLE)       0.36 k star (bias corrected MLE)       0.35
Theta hat (MLE)       0.21 Theta star (bias corrected MLE)       0.21

     26.4 Adjusted Chi Square Value (39.87, β)      26.11

nu hat (MLE)      40.72 nu star (bias corrected)      39.87
MLE Mean (bias corrected)      0.077 MLE Sd (bias corrected)

Gamma (KM) may not be used when k hat (KM) is < 0.1

Gamma ROS Statistics using Imputed  Non-Detects
GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1

Approximate Chi Square Value (3.18, α)       0.42 Adjusted Chi Square Value (3.18, β)       0.40
 Approximate KM-UCL (use when n>=50)

For such situations, GROS method tends to yield inflated values of UCLs and BTVs
ma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM e

Minimum      0.01 Mean      0.077
Maximum       3.66 Median      0.01

MLE Mean (bias corrected)       0.47 MLE Sd (bias corrected)       0.95

Theta hat (MLE)       1.77 Theta star (bias corrected MLE)       1.89
nu hat (MLE)

      0.60mma Adjusted KM-UCL (use when n<50)       0.64

Gamma Kaplan-Meier (KM) Statistics
k hat (KM)      0.028 nu hat (KM)       3.17

Gamma GOF Tests on Detected Observations Only
A-D Test Statistic       1.94 Anderson-Darling GOF Test

5% A-D Critical Value       0.81ed Data Not Gamma Distributed at 5% Significanc
K-S Test Statistic       0.45 Kolmogrov-Smirnoff GOF

5% K-S Critical Value       0.31ed Data Not Gamma Distributed at 5% Significanc

      4.27 nu star (bias corrected)       4.00

Detected Data Not Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only
k hat (MLE)       0.26 k star (bias corrected MLE)       0.25

      0.28 95% KM Chebyshev UCL       0.38

SD       0.48    95% KM (BCA) UCL       0.21
   95% KM (t) UCL       0.19    95% KM (Percentile Bootstrap) UCL

97.5% KM Chebyshev UCL       0.51 99% KM Chebyshev UCL       0.76

   95% KM (z) UCL       0.19    95% KM Bootstrap t UCL       3.44
90% KM Chebyshev UCL

Normal GOF Test on Detects Only
Shapiro Wilk Test Statistic       0.42 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.81Detected Data Not Normal at 5% Significance Leve
Lilliefors Test Statistic       0.50 Lilliefors GOF Test

5% Lilliefors Critical Value       0.31Detected Data Not Normal at 5% Significance Leve

      0.21

Detected Data Not Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs
Mean      0.081 Standard Error of Mean      0.069

      2.82 Kurtosis Detects       7.99

Variance Detects       1.65 Percent Non-Detects      85.71
Mean Detects       0.47 SD Detects

Mean of Logged Detects     -3.374 SD of Logged Detects       1.95

Median Detects      0.017 CV Detects       2.70
Skewness Detects

Number of Detects       8 Number of Non-Detects      48
Number of Distinct Detects       8 Number of Distinct Non-Detects      39

      1.28

Minimum Detect      0.011 Minimum Non-Detect      0.034
Maximum Detect       3.66 Maximum Non-Detect       1.9

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
mmendations are based upon the results of the simulation studies summarized in Singh, Singh, and 

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.
For additional insight the user may want to consult a statistician.

Benzo(a)pyrene

General Statistics
Total Number of Observations      56 Number of Distinct Observations      47
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mma Approximate UCL (use when n>=50)       0.23% Gamma Adjusted UCL (use when n<50)       0.23

Adjusted Level of Significance (β)      0.045
Approximate Chi Square Value (33.23, α)

Lognormal GOF Test on Detected Observations Only

SD       0.97 CV       6.48

      0.27

k hat (MLE)       0.30 k star (bias corrected MLE)       0.29
Theta hat (MLE)       0.49 Theta star (bias corrected MLE)       0.50

     21.05 Adjusted Chi Square Value (33.23, β)      20.79

nu hat (MLE)      33.7 nu star (bias corrected)      33.23
MLE Mean (bias corrected)       0.15 MLE Sd (bias corrected)

Gamma (KM) may not be used when k hat (KM) is < 0.1

Gamma ROS Statistics using Imputed  Non-Detects
GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1

Approximate Chi Square Value (3.10, α)       0.40 Adjusted Chi Square Value (3.10, β)       0.38
 Approximate KM-UCL (use when n>=50)

For such situations, GROS method tends to yield inflated values of UCLs and BTVs
ma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM e

Minimum      0.01 Mean       0.15
Maximum       7.28 Median      0.01

MLE Mean (bias corrected)       0.56 MLE Sd (bias corrected)       1.08

Theta hat (MLE)       1.95 Theta star (bias corrected MLE)       2.05
nu hat (MLE)

      1.23mma Adjusted KM-UCL (use when n<50)       1.30

Gamma Kaplan-Meier (KM) Statistics
k hat (KM)      0.027 nu hat (KM)       3.10

Gamma GOF Tests on Detected Observations Only
A-D Test Statistic       3.08 Anderson-Darling GOF Test

5% A-D Critical Value       0.83ed Data Not Gamma Distributed at 5% Significanc
K-S Test Statistic       0.36 Kolmogrov-Smirnoff GOF

5% K-S Critical Value       0.24ed Data Not Gamma Distributed at 5% Significanc

      8.15 nu star (bias corrected)       7.74

Detected Data Not Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only
k hat (MLE)       0.29 k star (bias corrected MLE)       0.27

      0.56 95% KM Chebyshev UCL       0.74

SD       0.96    95% KM (BCA) UCL       0.42
   95% KM (t) UCL       0.38    95% KM (Percentile Bootstrap) UCL

97.5% KM Chebyshev UCL       0.99 99% KM Chebyshev UCL       1.48

   95% KM (z) UCL       0.37    95% KM Bootstrap t UCL       6.26
90% KM Chebyshev UCL

Normal GOF Test on Detects Only
Shapiro Wilk Test Statistic       0.31 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.87Detected Data Not Normal at 5% Significance Leve
Lilliefors Test Statistic       0.5 Lilliefors GOF Test

5% Lilliefors Critical Value       0.23Detected Data Not Normal at 5% Significance Leve

      0.41

Detected Data Not Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs
Mean       0.16 Standard Error of Mean       0.13

      3.73 Kurtosis Detects      13.97

Variance Detects       3.73 Percent Non-Detects      75%
Mean Detects       0.56 SD Detects

Mean of Logged Detects     -2.94 SD of Logged Detects       1.62

Median Detects      0.032 CV Detects       3.39
Skewness Detects

Benzo(b)fluoranthene

General Statistics
Total Number of Observations      56 Number of Distinct Observations      49

Number of Detects      14 Number of Non-Detects      42
Number of Distinct Detects      14 Number of Distinct Non-Detects      35

      1.93

Minimum Detect      0.011 Minimum Non-Detect      0.034
Maximum Detect       7.28 Maximum Non-Detect       1.9

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics
Data do not follow a Discernible Distribution at 5% Significance Level

SD in Original Scale       0.51 SD in Log Scale       1.01
   95% t UCL (Assumes normality)

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
Recommendations are based upon data size, data distribution, and skewness.

mmendations are based upon the results of the simulation studies summarized in Singh, Maichle, and 
ations results will not cover all Real World data sets; for additional insight the user may want to cons

Suggested UCL to Use
95% KM (Chebyshev) UCL       0.38

    -3.71

      0.23    95% H-Stat UCL      0.056

DL/2 Statistics
DL/2 Normal DL/2 Log-Transformed
Mean in Original Scale       0.11 Mean in Log Scale
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Gamma (KM) may not be used when k hat (KM) is < 0.1

Gamma ROS Statistics using Imputed  Non-Detects
GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1

Approximate Chi Square Value (4.22, α)       0.81 Adjusted Chi Square Value (4.22, β)       0.77
 Approximate KM-UCL (use when n>=50)

For such situations, GROS method tends to yield inflated values of UCLs and BTVs

MLE Mean (bias corrected)       0.36 MLE Sd (bias corrected)       0.69

Theta hat (MLE)       1.15 Theta star (bias corrected MLE)       1.32
nu hat (MLE)

      0.31mma Adjusted KM-UCL (use when n<50)       0.33

Gamma Kaplan-Meier (KM) Statistics
k hat (KM)      0.037 nu hat (KM)       4.22

Gamma GOF Tests on Detected Observations Only
A-D Test Statistic       1.52 Anderson-Darling GOF Test

5% A-D Critical Value       0.78ed Data Not Gamma Distributed at 5% Significanc
K-S Test Statistic       0.41 Kolmogrov-Smirnoff GOF

5% K-S Critical Value       0.33ed Data Not Gamma Distributed at 5% Significanc

      4.43 nu star (bias corrected)       3.86

Detected Data Not Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only
k hat (MLE)       0.31 k star (bias corrected MLE)       0.27

      0.19 95% KM Chebyshev UCL       0.26

SD       0.31    95% KM (BCA) UCL       0.14
   95% KM (t) UCL       0.13    95% KM (Percentile Bootstrap) UCL

97.5% KM Chebyshev UCL       0.34 99% KM Chebyshev UCL       0.51

   95% KM (z) UCL       0.13    95% KM Bootstrap t UCL       1.48
90% KM Chebyshev UCL

Normal GOF Test on Detects Only
Shapiro Wilk Test Statistic       0.46 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.80Detected Data Not Normal at 5% Significance Leve
Lilliefors Test Statistic       0.48 Lilliefors GOF Test

5% Lilliefors Critical Value       0.33Detected Data Not Normal at 5% Significance Leve

      0.14

Detected Data Not Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs
Mean      0.061 Standard Error of Mean      0.045

      2.64 Kurtosis Detects       6.99

Variance Detects       0.80 Percent Non-Detects      87.5%
Mean Detects       0.36 SD Detects

Mean of Logged Detects     -3.166 SD of Logged Detects       1.86

Median Detects      0.019 CV Detects       2.46
Skewness Detects

Benzo(g,h,i)perylene

General Statistics
Total Number of Observations      56 Number of Distinct Observations      48

Number of Detects       7 Number of Non-Detects      49
Number of Distinct Detects       7 Number of Distinct Non-Detects      41

      0.89

Minimum Detect      0.013 Minimum Non-Detect      0.034
Maximum Detect       2.4 Maximum Non-Detect       1.9

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics
Data do not follow a Discernible Distribution at 5% Significance Level

SD in Original Scale       0.98 SD in Log Scale       1.13
   95% t UCL (Assumes normality)

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
Recommendations are based upon data size, data distribution, and skewness.

mmendations are based upon the results of the simulation studies summarized in Singh, Maichle, and 
ations results will not cover all Real World data sets; for additional insight the user may want to cons

Suggested UCL to Use
95% KM (Chebyshev) UCL       0.74

% t UCL (assumes normality of ROS data)       0.37    95% Percentile Bootstrap UCL       0.41

    -3.547

   95% BCA Bootstrap UCL       0.55    95% Bootstrap t UCL       8.43
   95% H-UCL (Log ROS)      0.054

      0.40    95% H-Stat UCL      0.080

DL/2 Statistics
DL/2 Normal DL/2 Log-Transformed
Mean in Original Scale       0.19 Mean in Log Scale

Lilliefors Test Statistic       0.25 Lilliefors GOF Test
5% Lilliefors Critical Value       0.23etected Data Not Lognormal at 5% Significance Le

Detected Data Not Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects
Mean in Original Scale       0.16 Mean in Log Scale     -3.594

SD in Original Scale       0.96 SD in Log Scale       0.90

Shapiro Wilk Test Statistic       0.73 Shapiro Wilk GOF Test
5% Shapiro Wilk Critical Value       0.87etected Data Not Lognormal at 5% Significance Le
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Gamma GOF Tests on Detected Observations Only
A-D Test Statistic       1.68 Anderson-Darling GOF Test

5% A-D Critical Value       0.74ed Data Not Gamma Distributed at 5% Significanc
K-S Test Statistic       0.18 Kolmogrov-Smirnoff GOF

5% K-S Critical Value       0.16ed Data Not Gamma Distributed at 5% Significanc

      0.16 95% KM Chebyshev UCL       0.17

SD      0.059    95% KM (BCA) UCL       0.14
95% KM (t) UCL       0.14 95% KM (Percentile Bootstrap) UCL

97.5% KM Chebyshev UCL       0.19 99% KM Chebyshev UCL       0.23

   95% KM (z) UCL       0.14    95% KM Bootstrap t UCL       0.15
90% KM Chebyshev UCL

Normal GOF Test on Detects Only
Shapiro Wilk Test Statistic       0.7 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.92Detected Data Not Normal at 5% Significance Leve
Lilliefors Test Statistic       0.23 Lilliefors GOF Test

5% Lilliefors Critical Value       0.17Detected Data Not Normal at 5% Significance Leve

      0.14

Detected Data Not Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs
Mean       0.13 Standard Error of Mean      0.010

      2.45 Kurtosis Detects       6.32

Variance Detects     0.004 Percent Non-Detects      51.79
Mean Detects       0.13 SD Detects

Mean of Logged Detects     -2.059 SD of Logged Detects       0.38

Median Detects       0.11 CV Detects       0.50
Skewness Detects

Bis(2-ethylhexyl)phthalate

General Statistics
Total Number of Observations      56 Number of Distinct Observations      50

Number of Detects      27 Number of Non-Detects      29
Number of Distinct Detects      26 Number of Distinct Non-Detects      26

     0.070

Minimum Detect      0.075 Minimum Non-Detect      0.099
Maximum Detect       0.38 Maximum Non-Detect       2.3

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics
Detected Data appear Approximate Lognormal Distributed at 5% Significance Level

SD in Original Scale       0.35 SD in Log Scale       0.97
   95% t UCL (Assumes normality)

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
Recommendations are based upon data size, data distribution, and skewness.

mmendations are based upon the results of the simulation studies summarized in Singh, Maichle, and 
ations results will not cover all Real World data sets; for additional insight the user may want to cons

Suggested UCL to Use
95% KM (Chebyshev) UCL       0.26

    -3.698

KM SD (logged)       0.71    95% Critical H Value (KM-Log)       2.04
KM Standard Error of Mean (logged)       0.15

      0.17    95% H-Stat UCL      0.053

DL/2 Statistics
DL/2 Normal DL/2 Log-Transformed
Mean in Original Scale      0.096 Mean in Log Scale

% t UCL (assumes normality of ROS data)       0.13    95% Percentile Bootstrap UCL       0.14
   95% BCA Bootstrap UCL       0.19    95% Bootstrap t UCL       2.31

   95% H-UCL (Log ROS)      0.034

CLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distribute
KM Mean (logged)     -3.945    95% H-UCL (KM -Log)      0.030

Lilliefors Test Statistic       0.31 Lilliefors GOF Test
5% Lilliefors Critical Value       0.33ected Data appear Lognormal at 5% Significance L

Detected Data appear Approximate Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects
Mean in Original Scale      0.063 Mean in Log Scale     -3.845

SD in Original Scale       0.31 SD in Log Scale       0.72

mma Approximate UCL (use when n>=50)      0.080% Gamma Adjusted UCL (use when n<50)      0.081

Adjusted Level of Significance (β)      0.045
Approximate Chi Square Value (47.32, α)

Lognormal GOF Test on Detected Observations Only
Shapiro Wilk Test Statistic       0.68 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.80etected Data Not Lognormal at 5% Significance Le

SD       0.31 CV       5.78

     0.085

k hat (MLE)       0.43 k star (bias corrected MLE)       0.42
Theta hat (MLE)       0.12 Theta star (bias corrected MLE)       0.13

     32.53 Adjusted Chi Square Value (47.32, β)      32.21

nu hat (MLE)      48.59 nu star (bias corrected)      47.32
MLE Mean (bias corrected)      0.055 MLE Sd (bias corrected)

ma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM e
Minimum      0.01 Mean      0.055

Maximum       2.4 Median      0.01
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Normal GOF Test on Detects Only
Shapiro Wilk Test Statistic       0.94 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.85etected Data appear Normal at 5% Significance Le

      0.57 Kurtosis Detects     -0.644

Variance Detects      0.037 Percent Non-Detects      80.36
Mean Detects       0.37 SD Detects

Mean of Logged Detects     -1.132 SD of Logged Detects       0.57

Median Detects       0.31 CV Detects       0.52
Skewness Detects

Cadmium

General Statistics
Total Number of Observations      56 Number of Distinct Observations      48

Number of Detects      11 Number of Non-Detects      45
Number of Distinct Detects      11 Number of Distinct Non-Detects      37

      0.19

Minimum Detect       0.10 Minimum Non-Detect       0.16
Maximum Detect       0.70 Maximum Non-Detect       0.71

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics
Detected Data appear Approximate Lognormal Distributed at 5% Significance Level

SD in Original Scale       0.17 SD in Log Scale       0.54
   95% t UCL (Assumes normality)

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
Recommendations are based upon data size, data distribution, and skewness.

mmendations are based upon the results of the simulation studies summarized in Singh, Maichle, and 
ations results will not cover all Real World data sets; for additional insight the user may want to cons

Suggested UCL to Use
95% KM (t) UCL       0.14 95% KM (% Bootstrap) UCL       0.14

CLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distribute
KM Mean (logged)     -2.105    95% H-UCL (KM -Log)       0.14

    -1.872

KM SD (logged)       0.34    95% Critical H Value (KM-Log)       1.73
KM Standard Error of Mean (logged)      0.061

      0.22    95% H-Stat UCL       0.20

DL/2 Statistics
DL/2 Normal DL/2 Log-Transformed
Mean in Original Scale       0.18 Mean in Log Scale

SD in Original Scale      0.050 SD in Log Scale       0.27
% t UCL (assumes normality of ROS data)       0.13    95% Percentile Bootstrap UCL       0.13

   95% BCA Bootstrap UCL       0.14    95% Bootstrap t UCL       0.15
   95% H-UCL (Log ROS)       0.13

Lognormal GOF Test on Detected Observations Only
Shapiro Wilk Test Statistic       0.86 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.92etected Data Not Lognormal at 5% Significance Le
Lilliefors Test Statistic       0.15 Lilliefors GOF Test

5% Lilliefors Critical Value       0.17ected Data appear Lognormal at 5% Significance L
Detected Data appear Approximate Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects
Mean in Original Scale       0.12 Mean in Log Scale     -2.104

  1006 Adjusted Chi Square Value (N/A, β)   1004

nu hat (MLE)   1141 nu star (bias corrected)   1081
MLE Mean (bias corrected)       0.12 MLE Sd (bias corrected)

mma Approximate UCL (use when n>=50)       0.13% Gamma Adjusted UCL (use when n<50)       0.13

Adjusted Level of Significance (β)      0.045
Approximate Chi Square Value (N/A, α)

Maximum       0.38 Median       0.12
SD      0.050 CV       0.39

     0.041

k hat (MLE)      10.19 k star (bias corrected MLE)       9.65
Theta hat (MLE)      0.012 Theta star (bias corrected MLE)      0.013

pproximate Chi Square Value (537.08, α)    484.3 Adjusted Chi Square Value (537.08, β)    483
 Approximate KM-UCL (use when n>=50)       0.14mma Adjusted KM-UCL (use when n<50)       0.14

ma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM e
Minimum      0.069 Mean       0.12

Gamma ROS Statistics using Imputed  Non-Detects
GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1
For such situations, GROS method tends to yield inflated values of UCLs and BTVs

Theta hat (MLE)      0.022 Theta star (bias corrected MLE)      0.025
nu hat (MLE)    332.8 nu star (bias corrected)    297.1

Gamma Kaplan-Meier (KM) Statistics
k hat (KM)       4.79 nu hat (KM)    537.1

MLE Mean (bias corrected)       0.13 MLE Sd (bias corrected)      0.059

Detected Data Not Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only
k hat (MLE)       6.16 k star (bias corrected MLE)       5.50
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tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
Recommendations are based upon data size, data distribution, and skewness.

mmendations are based upon the results of the simulation studies summarized in Singh, Maichle, and 
ations results will not cover all Real World data sets; for additional insight the user may want to cons

Mean in Original Scale       0.27 Mean in Log Scale     -1.376
SD in Original Scale       0.11 SD in Log Scale       0.43

   95% t UCL (Assumes normality)       0.3    95% H-Stat UCL       0.30

Suggested UCL to Use
95% KM (t) UCL       0.27 95% KM (Percentile Bootstrap) UCL       0.28

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics
Detected Data appear Normal Distributed at 5% Significance Level

CLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distribute
KM Mean (logged)     -1.65    95% H-UCL (KM -Log)       0.26

KM SD (logged)       0.56    95% Critical H Value (KM-Log)       1.93
KM Standard Error of Mean (logged)       0.14

DL/2 Statistics
DL/2 Normal DL/2 Log-Transformed

SD in Original Scale       0.11 SD in Log Scale       0.39
% t UCL (assumes normality of ROS data)       0.24    95% Percentile Bootstrap UCL       0.24

   95% BCA Bootstrap UCL       0.25    95% Bootstrap t UCL       0.25
   95% H-UCL (Log ROS)       0.23

Lognormal GOF Test on Detected Observations Only
Shapiro Wilk Test Statistic       0.96 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.85ected Data appear Lognormal at 5% Significance L
Lilliefors Test Statistic       0.13 Lilliefors GOF Test

5% Lilliefors Critical Value       0.26ected Data appear Lognormal at 5% Significance L
Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects
Mean in Original Scale       0.21 Mean in Log Scale     -1.623

   440.9 Adjusted Chi Square Value (491.27, β)    439.6

nu hat (MLE)    517.7 nu star (bias corrected)    491.3
MLE Mean (bias corrected)       0.21 MLE Sd (bias corrected)

mma Approximate UCL (use when n>=50)       0.23% Gamma Adjusted UCL (use when n<50)       0.23

Adjusted Level of Significance (β)      0.045
pproximate Chi Square Value (491.27, α)

Maximum       0.70 Median       0.18
SD       0.12 CV       0.57

      0.10

k hat (MLE)       4.62 k star (bias corrected MLE)       4.38
Theta hat (MLE)      0.045 Theta star (bias corrected MLE)      0.048

pproximate Chi Square Value (283.98, α)    245.9 Adjusted Chi Square Value (283.98, β)    245
 Approximate KM-UCL (use when n>=50)       0.26mma Adjusted KM-UCL (use when n<50)       0.26

ma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM e
Minimum      0.076 Mean       0.21

Gamma ROS Statistics using Imputed  Non-Detects
GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1
For such situations, GROS method tends to yield inflated values of UCLs and BTVs

Theta hat (MLE)      0.098 Theta star (bias corrected MLE)       0.13
nu hat (MLE)      83.11 nu star (bias corrected)      61.77

Gamma Kaplan-Meier (KM) Statistics
k hat (KM)       2.53 nu hat (KM)    284

MLE Mean (bias corrected)       0.37 MLE Sd (bias corrected)       0.22

Gamma GOF Tests on Detected Observations Only
A-D Test Statistic       0.18 Anderson-Darling GOF Test

5% A-D Critical Value       0.73d data appear Gamma Distributed at 5% Significan
K-S Test Statistic       0.12 Kolmogrov-Smirnoff GOF

5% K-S Critical Value       0.25d data appear Gamma Distributed at 5% Significan
Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only
k hat (MLE)       3.77 k star (bias corrected MLE)       2.80

      0.32 95% KM Chebyshev UCL       0.36

SD       0.14    95% KM (BCA) UCL       0.29
95% KM (t) UCL       0.27 95% KM (Percentile Bootstrap) UCL

97.5% KM Chebyshev UCL       0.42 99% KM Chebyshev UCL       0.53

   95% KM (z) UCL       0.27    95% KM Bootstrap t UCL       0.27
90% KM Chebyshev UCL

Lilliefors Test Statistic       0.18 Lilliefors GOF Test
5% Lilliefors Critical Value       0.26etected Data appear Normal at 5% Significance Le

      0.28

Detected Data appear Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs
Mean       0.22 Standard Error of Mean      0.030
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Number of Detects      22 Number of Non-Detects      32
Number of Distinct Detects      22 Number of Distinct Non-Detects      31

Minimum Detect       2.81 Minimum Non-Detect       2.53

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
mmendations are based upon the results of the simulation studies summarized in Singh, Singh, and 

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.
For additional insight the user may want to consult a statistician.

Suggested UCL to Use
95% Approximate Gamma UCL   1990

Chloride

General Statistics
Total Number of Observations      54 Number of Distinct Observations      53

   95% CLT UCL   1987    95% Jackknife UCL   1991
   95% Standard Bootstrap UCL   1983    95% Bootstrap-t UCL   2064

   95% Hall's Bootstrap UCL   2127    95% Percentile Bootstrap UCL   2007
   95% BCA Bootstrap UCL   2025

   90% Chebyshev(Mean, Sd) UCL   2176    95% Chebyshev(Mean, Sd) UCL   2364
 97.5% Chebyshev(Mean, Sd) UCL   2626    99% Chebyshev(Mean, Sd) UCL   3141

  3142

Assuming Lognormal Distribution
   95% H-UCL   2042    90% Chebyshev (MVUE) UCL   2180

Nonparametric Distribution Free UCL Statistics
Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

   95% Chebyshev (MVUE) UCL   2368  97.5% Chebyshev (MVUE) UCL   2629
   99% Chebyshev (MVUE) UCL

5% Lilliefors Critical Value       0.11Data appear Lognormal at 5% Significance Level
Data appear Lognormal at 5% Significance Level

5% Shapiro Wilk P Value       0.79Data appear Lognormal at 5% Significance Level
Lilliefors Test Statistic      0.079

Maximum of Logged Data       8.83 SD of logged Data       0.55

Lognormal Statistics
Minimum of Logged Data       5.63 Mean of logged Data       7.32

Approximate Chi Square Value (0.05)    335.3

Assuming Gamma Distribution
roximate Gamma UCL (use when n>=50)   1990% Adjusted Gamma UCL (use when n<50)   1997

Adjusted Level of Significance      0.045 Adjusted Chi Square Value    334.2

Lilliefors Lognormal GOF Test

Lognormal GOF Test
Shapiro Wilk Test Statistic       0.98 Shapiro Wilk Lognormal GOF Test

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics
k hat (MLE)       3.56 k star (bias corrected MLE)       3.38

Theta hat (MLE)    493 Theta star (bias corrected MLE)    519.1
nu hat (MLE)    399.5 nu star (bias corrected)    379.5

MLE Mean (bias corrected)   1759 MLE Sd (bias corrected)    955.5

Assuming Normal Distribution
   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL   1991

Gamma GOF Test
A-D Test Statistic       0.41 Anderson-Darling Gamma GOF Test

5% A-D Critical Value       0.75d data appear Gamma Distributed at 5% Significan
K-S Test Statistic      0.069 Kolmogrov-Smirnoff Gamma GOF Test

5% K-S Critical Value       0.12d data appear Gamma Distributed at 5% Significan

5% Shapiro Wilk P Value 4.0971E Data Not Normal at 5% Significance Level
Lilliefors Test Statistic       0.12 Lilliefors GOF Test

   95% Adjusted-CLT UCL (Chen-1995)   2033

5% Lilliefors Critical Value       0.11 Data Not Normal at 5% Significance Level
Data Not Normal at 5% Significance Level

   95% Modified-t UCL (Johnson-1978)   1998

      0.59 Skewness       2.29

Minimum    279 Mean   1759
Maximum   6890 Median

Normal GOF Test
Shapiro Wilk Test Statistic       0.83 Shapiro Wilk GOF Test

SD   1040 Std. Error of Mean    138.9
Coefficient of Variation

Calcium

General Statistics

  1525

Total Number of Observations      56 Number of Distinct Observations      53
Number of Missing Observations       0
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DL/2 Statistics
DL/2 Normal DL/2 Log-Transformed
Mean in Original Scale      13.68 Mean in Log Scale       1.41

SD in Original Scale      44.51 SD in Log Scale       1.14
   95% t UCL (Assumes normality)      23.82    95% H-Stat UCL      11.75

Suggested UCL to Use
95% KM (BCA) UCL      25.54

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics
Data do not follow a Discernible Distribution at 5% Significance Level

SD in Original Scale      44.73 SD in Log Scale       1.50
% t UCL (assumes normality of ROS data)      23.03    95% Percentile Bootstrap UCL      23.92

   95% BCA Bootstrap UCL      30.54    95% Bootstrap t UCL      56.37
   95% H-UCL (Log ROS)      13.66

Lognormal GOF Test on Detected Observations Only
Shapiro Wilk Test Statistic       0.84 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.91etected Data Not Lognormal at 5% Significance Le
Lilliefors Test Statistic       0.23 Lilliefors GOF Test

5% Lilliefors Critical Value       0.18etected Data Not Lognormal at 5% Significance Le
Detected Data Not Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects
Mean in Original Scale      12.84 Mean in Log Scale       0.86

     10.25 Adjusted Chi Square Value (19.18, β)      10.07

nu hat (MLE)      18.9 nu star (bias corrected)      19.18
MLE Mean (bias corrected)      12.26 MLE Sd (bias corrected)

mma Approximate UCL (use when n>=50)      22.94% Gamma Adjusted UCL (use when n<50)      23.35

Adjusted Level of Significance (β)      0.045
Approximate Chi Square Value (19.18, α)

Maximum    308 Median      0.01
SD      44.89 CV       3.66

     29.08

k hat (MLE)       0.17 k star (bias corrected MLE)       0.17
Theta hat (MLE)      70.05 Theta star (bias corrected MLE)      69.02

Approximate Chi Square Value (10.90, α)       4.51 Adjusted Chi Square Value (10.90, β)       4.4
 Approximate KM-UCL (use when n>=50)      33.79mma Adjusted KM-UCL (use when n<50)      34.65

ma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM e
Minimum      0.01 Mean      12.26

Gamma ROS Statistics using Imputed  Non-Detects
GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1
For such situations, GROS method tends to yield inflated values of UCLs and BTVs

Theta hat (MLE)      52.79 Theta star (bias corrected MLE)      57.58
nu hat (MLE)      25.06 nu star (bias corrected)      22.98

Gamma Kaplan-Meier (KM) Statistics
k hat (KM)       0.10 nu hat (KM)      10.9

MLE Mean (bias corrected)      30.07 MLE Sd (bias corrected)      41.61

Gamma GOF Tests on Detected Observations Only
A-D Test Statistic       2.40 Anderson-Darling GOF Test

5% A-D Critical Value       0.79ed Data Not Gamma Distributed at 5% Significanc
K-S Test Statistic       0.28 Kolmogrov-Smirnoff GOF

5% K-S Critical Value       0.19ed Data Not Gamma Distributed at 5% Significanc
Detected Data Not Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only
k hat (MLE)       0.57 k star (bias corrected MLE)       0.52

     32.38 95% KM Chebyshev UCL      40.71

SD      44.02 95% KM (BCA) UCL      25.54
   95% KM (t) UCL      24.25    95% KM (Percentile Bootstrap) UCL

97.5% KM Chebyshev UCL      52.28 99% KM Chebyshev UCL      75

   95% KM (z) UCL      24.07    95% KM Bootstrap t UCL      60.36
90% KM Chebyshev UCL

Normal GOF Test on Detects Only
Shapiro Wilk Test Statistic       0.44 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.91Detected Data Not Normal at 5% Significance Leve
Lilliefors Test Statistic       0.34 Lilliefors GOF Test

5% Lilliefors Critical Value       0.18Detected Data Not Normal at 5% Significance Leve

     25.32

Detected Data Not Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs
Mean      13.99 Standard Error of Mean       6.13

      3.77 Kurtosis Detects      15.2

Variance Detects   4525 Percent Non-Detects      59.26
Mean Detects      30.07 SD Detects

Mean of Logged Detects       2.31 SD of Logged Detects       1.28

Median Detects       6.43 CV Detects       2.23
Skewness Detects

     67.27

Maximum Detect    308 Maximum Non-Detect      10
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tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
mmendations are based upon the results of the simulation studies summarized in Singh, Singh, and 

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.
For additional insight the user may want to consult a statistician.

Suggested UCL to Use
95% Student's-t UCL       7.42

Chrysene

   95% CLT UCL       7.41    95% Jackknife UCL       7.42
   95% Standard Bootstrap UCL       7.42    95% Bootstrap-t UCL       7.43

   95% Hall's Bootstrap UCL       7.48    95% Percentile Bootstrap UCL       7.41
   95% BCA Bootstrap UCL       7.42

   90% Chebyshev(Mean, Sd) UCL       7.95    95% Chebyshev(Mean, Sd) UCL       8.49
 97.5% Chebyshev(Mean, Sd) UCL       9.23    99% Chebyshev(Mean, Sd) UCL      10.71

     11.86

Assuming Lognormal Distribution
   95% H-UCL       7.86    90% Chebyshev (MVUE) UCL       8.37

Nonparametric Distribution Free UCL Statistics
Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

   95% Chebyshev (MVUE) UCL       9.05  97.5% Chebyshev (MVUE) UCL      10
   99% Chebyshev (MVUE) UCL

5% Lilliefors Critical Value       0.11Data appear Lognormal at 5% Significance Level
Data appear Approximate Lognormal at 5% Significance Level

5% Shapiro Wilk P Value     0.002 Data Not Lognormal at 5% Significance Level
Lilliefors Test Statistic       0.11

Maximum of Logged Data       2.74 SD of logged Data       0.51

Lognormal Statistics
Minimum of Logged Data       0.53 Mean of logged Data       1.79

Approximate Chi Square Value (0.05)    430.5

Assuming Gamma Distribution
oximate Gamma UCL (use when n>=50))       7.54% Adjusted Gamma UCL (use when n<50)       7.56

Adjusted Level of Significance      0.045 Adjusted Chi Square Value    429.3

Lilliefors Lognormal GOF Test

Lognormal GOF Test
Shapiro Wilk Test Statistic       0.92 Shapiro Wilk Lognormal GOF Test

Detected data follow Appr. Gamma Distribution at 5% Significance Level

Gamma Statistics
k hat (MLE)       4.51 k star (bias corrected MLE)       4.28

Theta hat (MLE)       1.49 Theta star (bias corrected MLE)       1.57
nu hat (MLE)    506.1 nu star (bias corrected)    480.4

MLE Mean (bias corrected)       6.76 MLE Sd (bias corrected)       3.26

Assuming Normal Distribution
   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL       7.42

Gamma GOF Test
A-D Test Statistic       0.83 Anderson-Darling Gamma GOF Test

5% A-D Critical Value       0.75ata Not Gamma Distributed at 5% Significance Lev
K-S Test Statistic       0.10 Kolmogrov-Smirnoff Gamma GOF Test

5% K-S Critical Value       0.11d data appear Gamma Distributed at 5% Significan

5% Shapiro Wilk P Value       0.23 Data appear Normal at 5% Significance Level
Lilliefors Test Statistic      0.073 Lilliefors GOF Test

   95% Adjusted-CLT UCL (Chen-1995)       7.43

5% Lilliefors Critical Value       0.11 Data appear Normal at 5% Significance Level
Data appear Normal at 5% Significance Level

   95% Modified-t UCL (Johnson-1978)       7.42

      0.43 Skewness       0.27

Minimum       1.7 Mean       6.76
Maximum      15.6 Median

Normal GOF Test
Shapiro Wilk Test Statistic       0.96 Shapiro Wilk GOF Test

SD       2.96 Std. Error of Mean       0.39
Coefficient of Variation

Chromium

General Statistics

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
Recommendations are based upon data size, data distribution, and skewness.

mmendations are based upon the results of the simulation studies summarized in Singh, Maichle, and 
ations results will not cover all Real World data sets; for additional insight the user may want to cons

      6.71

Total Number of Observations      56 Number of Distinct Observations      53
Number of Missing Observations       0
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KM SD (logged)       0.82    95% Critical H Value (KM-Log)       2.14
KM Standard Error of Mean (logged)       0.12

DL/2 Statistics
DL/2 Normal DL/2 Log-Transformed

% t UCL (assumes normality of ROS data)       0.31    95% Percentile Bootstrap UCL       0.35
   95% BCA Bootstrap UCL       0.57    95% Bootstrap t UCL       9.70

   95% H-UCL (Log ROS)      0.045

CLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distribute
KM Mean (logged)     -3.707    95% H-UCL (KM -Log)      0.043

Lilliefors Test Statistic       0.25 Lilliefors GOF Test
5% Lilliefors Critical Value       0.28ected Data appear Lognormal at 5% Significance L

Detected Data appear Approximate Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects
Mean in Original Scale       0.13 Mean in Log Scale     -3.73

SD in Original Scale       0.82 SD in Log Scale       0.86

mma Approximate UCL (use when n>=50)       0.19% Gamma Adjusted UCL (use when n<50)       0.19

Adjusted Level of Significance (β)      0.045
Approximate Chi Square Value (34.17, α)

Lognormal GOF Test on Detected Observations Only
Shapiro Wilk Test Statistic       0.68 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.84etected Data Not Lognormal at 5% Significance Le

SD       0.82 CV       6.56

      0.22

k hat (MLE)       0.31 k star (bias corrected MLE)       0.30
Theta hat (MLE)       0.40 Theta star (bias corrected MLE)       0.41

     21.8 Adjusted Chi Square Value (34.17, β)      21.54

nu hat (MLE)      34.69 nu star (bias corrected)      34.17
MLE Mean (bias corrected)       0.12 MLE Sd (bias corrected)

Gamma (KM) may not be used when k hat (KM) is < 0.1

Gamma ROS Statistics using Imputed  Non-Detects
GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1

Approximate Chi Square Value (3.03, α)       0.38 Adjusted Chi Square Value (3.03, β)       0.36
 Approximate KM-UCL (use when n>=50)

For such situations, GROS method tends to yield inflated values of UCLs and BTVs
ma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM e

Minimum      0.01 Mean       0.12
Maximum       6.17 Median      0.01

MLE Mean (bias corrected)       0.65 MLE Sd (bias corrected)       1.26

Theta hat (MLE)       2.29 Theta star (bias corrected MLE)       2.45
nu hat (MLE)

      1.06mma Adjusted KM-UCL (use when n<50)       1.12

Gamma Kaplan-Meier (KM) Statistics
k hat (KM)      0.027 nu hat (KM)       3.03

Gamma GOF Tests on Detected Observations Only
A-D Test Statistic       2.30 Anderson-Darling GOF Test

5% A-D Critical Value       0.81ed Data Not Gamma Distributed at 5% Significanc
K-S Test Statistic       0.43 Kolmogrov-Smirnoff GOF

5% K-S Critical Value       0.28ed Data Not Gamma Distributed at 5% Significanc

      5.72 nu star (bias corrected)       5.34

Detected Data Not Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only
k hat (MLE)       0.28 k star (bias corrected MLE)       0.26

      0.47 95% KM Chebyshev UCL       0.63

SD       0.81    95% KM (BCA) UCL       0.35
   95% KM (t) UCL       0.32    95% KM (Percentile Bootstrap) UCL

97.5% KM Chebyshev UCL       0.85 99% KM Chebyshev UCL       1.27

   95% KM (z) UCL       0.32    95% KM Bootstrap t UCL       8.98
90% KM Chebyshev UCL

Normal GOF Test on Detects Only
Shapiro Wilk Test Statistic       0.37 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.84Detected Data Not Normal at 5% Significance Leve
Lilliefors Test Statistic       0.51 Lilliefors GOF Test

5% Lilliefors Critical Value       0.28Detected Data Not Normal at 5% Significance Leve

      0.35

Detected Data Not Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs
Mean       0.13 Standard Error of Mean       0.11

      3.16 Kurtosis Detects       9.99

Variance Detects       3.75 Percent Non-Detects      82.14
Mean Detects       0.65 SD Detects

Mean of Logged Detects     -2.848 SD of Logged Detects       1.76

Median Detects      0.035 CV Detects       2.95
Skewness Detects

Number of Detects      10 Number of Non-Detects      46
Number of Distinct Detects      10 Number of Distinct Non-Detects      37

      1.93

Minimum Detect      0.017 Minimum Non-Detect      0.034
Maximum Detect       6.17 Maximum Non-Detect       1.9

General Statistics
Total Number of Observations      56 Number of Distinct Observations      47
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Lognormal GOF Test on Detected Observations Only
Lilliefors Test Statistic       0.12 Lilliefors GOF Test

5% Lilliefors Critical Value       0.12etected Data Not Lognormal at 5% Significance Le
Detected Data Not Lognormal at 5% Significance Level

   232.4 Adjusted Chi Square Value (269.37, β)    231.5

nu hat (MLE)    283.2 nu star (bias corrected)    269.4
MLE Mean (bias corrected)       3.73 MLE Sd (bias corrected)

mma Approximate UCL (use when n>=50)       4.32% Gamma Adjusted UCL (use when n<50)       4.34

Adjusted Level of Significance (β)      0.045
pproximate Chi Square Value (269.37, α)

Maximum       8.49 Median       3.37
SD       2.21 CV       0.59

      2.40

k hat (MLE)       2.52 k star (bias corrected MLE)       2.40
Theta hat (MLE)       1.47 Theta star (bias corrected MLE)       1.55

pproximate Chi Square Value (324.10, α)    283.4 Adjusted Chi Square Value (324.10, β)    282.4
 Approximate KM-UCL (use when n>=50)       4.27mma Adjusted KM-UCL (use when n<50)       4.28

ma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM e
Minimum       0.81 Mean       3.73

Gamma ROS Statistics using Imputed  Non-Detects
GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1
For such situations, GROS method tends to yield inflated values of UCLs and BTVs

Theta hat (MLE)       1.38 Theta star (bias corrected MLE)       1.45
nu hat (MLE)    299.9 nu star (bias corrected)    284.6

Gamma Kaplan-Meier (KM) Statistics
k hat (KM)       2.89 nu hat (KM)    324.1

MLE Mean (bias corrected)       3.83 MLE Sd (bias corrected)       2.36

Gamma GOF Tests on Detected Observations Only
A-D Test Statistic       0.67 Anderson-Darling GOF Test

5% A-D Critical Value       0.75d data appear Gamma Distributed at 5% Significan
K-S Test Statistic       0.11 Kolmogrov-Smirnoff GOF

5% K-S Critical Value       0.12d data appear Gamma Distributed at 5% Significan
Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only
k hat (MLE)       2.77 k star (bias corrected MLE)       2.63

      4.62 95% KM Chebyshev UCL       5.02

SD       2.19    95% KM (BCA) UCL       4.25
95% KM (t) UCL       4.22 95% KM (Percentile Bootstrap) UCL

97.5% KM Chebyshev UCL       5.58 99% KM Chebyshev UCL       6.67

   95% KM (z) UCL       4.22    95% KM Bootstrap t UCL       4.25
90% KM Chebyshev UCL

Normal GOF Test on Detects Only
Shapiro Wilk Test Statistic       0.92Normal GOF Test on Detected Observations Only
5% Shapiro Wilk P Value     0.004Detected Data Not Normal at 5% Significance Leve

Lilliefors Test Statistic      0.097 Lilliefors GOF Test
5% Lilliefors Critical Value       0.12etected Data appear Normal at 5% Significance Le

      4.23

Detected Data appear Approximate Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs
Mean       3.73 Standard Error of Mean       0.29

      0.41 Kurtosis Detects     -0.893

Variance Detects       4.77 Percent Non-Detects       3.57
Mean Detects       3.83 SD Detects

Mean of Logged Detects       1.15 SD of Logged Detects       0.66

Median Detects       3.42 CV Detects       0.56
Skewness Detects

Cobalt

General Statistics
Total Number of Observations      56 Number of Distinct Observations      51

Number of Detects      54 Number of Non-Detects       2
Number of Distinct Detects      50 Number of Distinct Non-Detects       2

      2.18

Minimum Detect       0.82 Minimum Non-Detect       0.96
Maximum Detect       8.49 Maximum Non-Detect       0.98

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics
Detected Data appear Approximate Lognormal Distributed at 5% Significance Level

SD in Original Scale       0.83 SD in Log Scale       1.07
   95% t UCL (Assumes normality)

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
Recommendations are based upon data size, data distribution, and skewness.

mmendations are based upon the results of the simulation studies summarized in Singh, Maichle, and 
ations results will not cover all Real World data sets; for additional insight the user may want to cons

Suggested UCL to Use
95% KM (Chebyshev) UCL       0.63

    -3.602

      0.35    95% H-Stat UCL      0.069

Mean in Original Scale       0.16 Mean in Log Scale
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     37.97

Assuming Lognormal Distribution
   95% H-UCL      20.17    90% Chebyshev (MVUE) UCL      21.18

   95% Chebyshev (MVUE) UCL      24.46  97.5% Chebyshev (MVUE) UCL      29.02
   99% Chebyshev (MVUE) UCL

5% Lilliefors Critical Value       0.11Data appear Lognormal at 5% Significance Level
Data appear Approximate Lognormal at 5% Significance Level

5% Shapiro Wilk P Value 1.4827E Data Not Lognormal at 5% Significance Level
Lilliefors Test Statistic       0.10

Maximum of Logged Data       5.84 SD of logged Data       1.07

Lognormal Statistics
Minimum of Logged Data       0.54 Mean of logged Data       2.06

Approximate Chi Square Value (0.05)      56.03

Assuming Gamma Distribution
oximate Gamma UCL (use when n>=50))      25.31% Adjusted Gamma UCL (use when n<50)      25.51

Adjusted Level of Significance      0.045 Adjusted Chi Square Value      55.6

Lilliefors Lognormal GOF Test

Lognormal GOF Test
Shapiro Wilk Test Statistic       0.90 Shapiro Wilk Lognormal GOF Test

Data Not Gamma Distributed at 5% Significance Level

Gamma Statistics
k hat (MLE)       0.69 k star (bias corrected MLE)       0.66

Theta hat (MLE)      27.23 Theta star (bias corrected MLE)      28.26
nu hat (MLE)      77.81 nu star (bias corrected)      74.97

MLE Mean (bias corrected)      18.92 MLE Sd (bias corrected)      23.12

Assuming Normal Distribution
   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL      29.73

Gamma GOF Test
A-D Test Statistic       5.02 Anderson-Darling Gamma GOF Test

5% A-D Critical Value       0.79ata Not Gamma Distributed at 5% Significance Lev
K-S Test Statistic       0.23 Kolmogrov-Smirnoff Gamma GOF Test

5% K-S Critical Value       0.12ata Not Gamma Distributed at 5% Significance Lev

5% Shapiro Wilk P Value       0 Data Not Normal at 5% Significance Level
Lilliefors Test Statistic       0.36 Lilliefors GOF Test

   95% Adjusted-CLT UCL (Chen-1995)      35.08

5% Lilliefors Critical Value       0.11 Data Not Normal at 5% Significance Level
Data Not Normal at 5% Significance Level

   95% Modified-t UCL (Johnson-1978)      30.6

      2.55 Skewness       5.98

Minimum       1.72 Mean      18.92
Maximum    347 Median

Normal GOF Test
Shapiro Wilk Test Statistic       0.35 Shapiro Wilk GOF Test

SD      48.38 Std. Error of Mean       6.46
Coefficient of Variation

Copper

General Statistics

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
Recommendations are based upon data size, data distribution, and skewness.

mmendations are based upon the results of the simulation studies summarized in Singh, Maichle, and 
ations results will not cover all Real World data sets; for additional insight the user may want to cons

      6.5

Total Number of Observations      56 Number of Distinct Observations      55
Number of Missing Observations       0

SD in Original Scale       2.23 SD in Log Scale       0.73
   95% t UCL (Assumes normality)       4.21    95% H-Stat UCL       4.78

Suggested UCL to Use
95% KM (t) UCL       4.22 95% KM (Percentile Bootstrap) UCL       4.23

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics
Detected Data appear Approximate Normal Distributed at 5% Significance Level

% t UCL (assumes normality of ROS data)       4.22    95% Percentile Bootstrap UCL       4.21
   95% BCA Bootstrap UCL       4.22    95% Bootstrap t UCL       4.22

   95% H-UCL (Log ROS)       4.64

DL/2 Statistics
DL/2 Normal DL/2 Log-Transformed
Mean in Original Scale       3.71 Mean in Log Scale       1.08

Lognormal ROS Statistics Using Imputed Non-Detects
Mean in Original Scale       3.73 Mean in Log Scale       1.11

SD in Original Scale       2.21 SD in Log Scale       0.69
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Lognormal GOF Test on Detected Observations Only

   121.3 Adjusted Chi Square Value (148.44, β)    120.3

nu hat (MLE)    159.7 nu star (bias corrected)    148.4
MLE Mean (bias corrected)       0.10 MLE Sd (bias corrected)

mma Approximate UCL (use when n>=50)       0.12% Gamma Adjusted UCL (use when n<50)       0.12

Adjusted Level of Significance (β)      0.043
pproximate Chi Square Value (148.44, α)

Maximum       0.53 Median      0.083
SD      0.087 CV       0.86

     0.072

k hat (MLE)       2.10 k star (bias corrected MLE)       1.95
Theta hat (MLE)      0.048 Theta star (bias corrected MLE)      0.051

pproximate Chi Square Value (223.10, α)    189.5 Adjusted Chi Square Value (223.10, β)    188.3
 Approximate KM-UCL (use when n>=50)       0.15mma Adjusted KM-UCL (use when n<50)       0.15

ma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM e
Minimum      0.01 Mean       0.10

Gamma ROS Statistics using Imputed  Non-Detects
GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1
For such situations, GROS method tends to yield inflated values of UCLs and BTVs

Theta hat (MLE)      0.092 Theta star (bias corrected MLE)       0.20
nu hat (MLE)      25.34 nu star (bias corrected)      11.47

Gamma Kaplan-Meier (KM) Statistics
k hat (KM)       2.93 nu hat (KM)    223.1

MLE Mean (bias corrected)       0.23 MLE Sd (bias corrected)       0.21

Gamma GOF Tests on Detected Observations Only
A-D Test Statistic       0.40 Anderson-Darling GOF Test

5% A-D Critical Value       0.68d data appear Gamma Distributed at 5% Significan
K-S Test Statistic       0.24 Kolmogrov-Smirnoff GOF

5% K-S Critical Value       0.36d data appear Gamma Distributed at 5% Significan
Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only
k hat (MLE)       2.53 k star (bias corrected MLE)       1.14

      0.19 95% KM Chebyshev UCL       0.22

SD      0.078    95% KM (BCA) UCL       0.17
95% KM (t) UCL       0.16 95% KM (Percentile Bootstrap) UCL

97.5% KM Chebyshev UCL       0.25 99% KM Chebyshev UCL       0.33

   95% KM (z) UCL       0.16    95% KM Bootstrap t UCL       0.16
90% KM Chebyshev UCL

Normal GOF Test on Detects Only
Shapiro Wilk Test Statistic       0.81 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.76etected Data appear Normal at 5% Significance Le
Lilliefors Test Statistic       0.26 Lilliefors GOF Test

5% Lilliefors Critical Value       0.39etected Data appear Normal at 5% Significance Le

      0.17

Detected Data appear Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs
Mean       0.13 Standard Error of Mean      0.019

      1.55 Kurtosis Detects       2.12

Variance Detects      0.032 Percent Non-Detects      86.84
Mean Detects       0.23 SD Detects

Mean of Logged Detects     -1.662 SD of Logged Detects       0.70

Median Detects       0.15 CV Detects       0.77
Skewness Detects

Number of Detects       5 Number of Non-Detects      33
Number of Distinct Detects       5 Number of Distinct Non-Detects      23

      0.18

Minimum Detect       0.10 Minimum Non-Detect      0.093
Maximum Detect       0.53 Maximum Non-Detect       0.5

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
mmendations are based upon the results of the simulation studies summarized in Singh, Singh, and 

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.
For additional insight the user may want to consult a statistician.

Suggested UCL to Use
95% Chebyshev (Mean, Sd) UCL      47.1

Cyanide (Total)

General Statistics
Total Number of Observations      38 Number of Distinct Observations      27

   95% CLT UCL      29.55    95% Jackknife UCL      29.73
   95% Standard Bootstrap UCL      29.34    95% Bootstrap-t UCL      49.62

   95% Hall's Bootstrap UCL      64.63    95% Percentile Bootstrap UCL      30.51
   95% BCA Bootstrap UCL      37.04

   90% Chebyshev(Mean, Sd) UCL      38.31    95% Chebyshev(Mean, Sd) UCL      47.1
 97.5% Chebyshev(Mean, Sd) UCL      59.29    99% Chebyshev(Mean, Sd) UCL      83.25

Nonparametric Distribution Free UCL Statistics
Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs



1412
1413
1414
1415
1416
1417
1418
1419
1420
1421
1422
1423
1424
1425
1426
1427
1428
1429
1430
1431
1432
1433
1434
1435
1436
1437
1438
1439
1440
1441
1442
1443
1444
1445
1446
1447
1448
1449
1450
1451
1452
1453
1454
1455
1456
1457
1458
1459
1460
1461
1462
1463
1464
1465
1466
1467
1468
1469
1470
1471
1472
1473
1474
1475
1476
1477
1478
1479
1480
1481
1482
1483
1484
1485
1486
1487
1488
1489
1490
1491
1492
1493
1494

A B C D E F G H I J K L

Gamma (KM) may not be used when k hat (KM) is < 0.1

Approximate Chi Square Value (2.32, α)       0.20 Adjusted Chi Square Value (2.32, β)       0.19
 Approximate KM-UCL (use when n>=50)

MLE Mean (bias corrected)       1.81 MLE Sd (bias corrected)       3.89

Theta hat (MLE)       8.42 Theta star (bias corrected MLE)       8.36
nu hat (MLE)

      5.00mma Adjusted KM-UCL (use when n<50)       5.28

Gamma Kaplan-Meier (KM) Statistics
k hat (KM)      0.020 nu hat (KM)       2.31

Gamma GOF Tests on Detected Observations Only
A-D Test Statistic       3.30 Anderson-Darling GOF Test

5% A-D Critical Value       0.86ed Data Not Gamma Distributed at 5% Significanc
K-S Test Statistic       0.46 Kolmogrov-Smirnoff GOF

5% K-S Critical Value       0.26ed Data Not Gamma Distributed at 5% Significanc

      5.60 nu star (bias corrected)       5.64

Detected Data Not Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only
k hat (MLE)       0.21 k star (bias corrected MLE)       0.21

      1.70 95% KM Chebyshev UCL       2.28

SD       3.04    95% KM (BCA) UCL       1.26
   95% KM (t) UCL       1.14    95% KM (Percentile Bootstrap) UCL

97.5% KM Chebyshev UCL       3.08 99% KM Chebyshev UCL       4.64

   95% KM (z) UCL       1.13    95% KM Bootstrap t UCL      63.17
90% KM Chebyshev UCL

Normal GOF Test on Detects Only
Shapiro Wilk Test Statistic       0.31 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.86Detected Data Not Normal at 5% Significance Leve
Lilliefors Test Statistic       0.52 Lilliefors GOF Test

5% Lilliefors Critical Value       0.24Detected Data Not Normal at 5% Significance Leve

      1.25

Detected Data Not Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs
Mean       0.43 Standard Error of Mean       0.42

      3.60 Kurtosis Detects      13

Variance Detects      40.52 Percent Non-Detects      76.79
Mean Detects       1.81 SD Detects

Mean of Logged Detects     -2.777 SD of Logged Detects       1.92

Median Detects      0.044 CV Detects       3.50
Skewness Detects

Fluoranthene

General Statistics
Total Number of Observations      56 Number of Distinct Observations      48

Number of Detects      13 Number of Non-Detects      43
Number of Distinct Detects      12 Number of Distinct Non-Detects      36

      6.36

Minimum Detect      0.012 Minimum Non-Detect      0.034
Maximum Detect      23 Maximum Non-Detect       1.9

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics
Detected Data appear Normal Distributed at 5% Significance Level

SD in Original Scale      0.074 SD in Log Scale       0.34
   95% t UCL (Assumes normality)

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
Recommendations are based upon data size, data distribution, and skewness.

mmendations are based upon the results of the simulation studies summarized in Singh, Maichle, and 
ations results will not cover all Real World data sets; for additional insight the user may want to cons

Suggested UCL to Use
95% KM (t) UCL       0.16 95% KM (Percentile Bootstrap) UCL       0.17

CLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distribute
KM Mean (logged)     -2.099    95% H-UCL (KM -Log)       0.14

    -1.936

KM SD (logged)       0.36    95% Critical H Value (KM-Log)       1.82
KM Standard Error of Mean (logged)       0.12

      0.17    95% H-Stat UCL       0.17

DL/2 Statistics
DL/2 Normal DL/2 Log-Transformed
Mean in Original Scale       0.15 Mean in Log Scale

SD in Original Scale      0.078 SD in Log Scale       0.41
% t UCL (assumes normality of ROS data)       0.14    95% Percentile Bootstrap UCL       0.14

   95% BCA Bootstrap UCL       0.15    95% Bootstrap t UCL       0.17
   95% H-UCL (Log ROS)       0.13

Shapiro Wilk Test Statistic       0.89 Shapiro Wilk GOF Test
5% Shapiro Wilk Critical Value       0.76ected Data appear Lognormal at 5% Significance L

Lilliefors Test Statistic       0.20 Lilliefors GOF Test
5% Lilliefors Critical Value       0.39ected Data appear Lognormal at 5% Significance L

Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects
Mean in Original Scale       0.11 Mean in Log Scale     -2.244
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Detected data follow Appr. Gamma Distribution at 5% Significance Level

Gamma Statistics
k hat (MLE)       3.77 k star (bias corrected MLE)       3.57

Theta hat (MLE)       0.60 Theta star (bias corrected MLE)       0.63
nu hat (MLE)    407.8 nu star (bias corrected)    386.4

Assuming Normal Distribution
   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL       2.62

Gamma GOF Test
A-D Test Statistic       0.80 Anderson-Darling Gamma GOF Test

5% A-D Critical Value       0.75ata Not Gamma Distributed at 5% Significance Lev
K-S Test Statistic       0.11 Kolmogrov-Smirnoff Gamma GOF Test

5% K-S Critical Value       0.12d data appear Gamma Distributed at 5% Significan

5% Shapiro Wilk P Value 1.097E- Data Not Normal at 5% Significance Level
Lilliefors Test Statistic       0.20 Lilliefors GOF Test

   95% Adjusted-CLT UCL (Chen-1995)       2.72

5% Lilliefors Critical Value       0.12 Data Not Normal at 5% Significance Level
Data Not Normal at 5% Significance Level

   95% Modified-t UCL (Johnson-1978)       2.64

      0.65 Skewness       3.68

Minimum       0.63 Mean       2.28
Maximum      10.8 Median

Normal GOF Test
Shapiro Wilk Test Statistic       0.70 Shapiro Wilk GOF Test

SD       1.49 Std. Error of Mean       0.20
Coefficient of Variation

Fluoride

General Statistics

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
Recommendations are based upon data size, data distribution, and skewness.

mmendations are based upon the results of the simulation studies summarized in Singh, Maichle, and 
ations results will not cover all Real World data sets; for additional insight the user may want to cons

      1.98

Total Number of Observations      54 Number of Distinct Observations      52
Number of Missing Observations       0

SD in Original Scale       3.07 SD in Log Scale       1.22
   95% t UCL (Assumes normality)       1.15    95% H-Stat UCL      0.097

Suggested UCL to Use
95% KM (Chebyshev) UCL       2.28

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics
Data do not follow a Discernible Distribution at 5% Significance Level

% t UCL (assumes normality of ROS data)       1.12    95% Percentile Bootstrap UCL       1.25
   95% BCA Bootstrap UCL       2.07    95% Bootstrap t UCL      88.12

   95% H-UCL (Log ROS)      0.060

DL/2 Statistics
DL/2 Normal DL/2 Log-Transformed
Mean in Original Scale       0.47 Mean in Log Scale     -3.529

Lilliefors Test Statistic       0.27 Lilliefors GOF Test
5% Lilliefors Critical Value       0.24etected Data Not Lognormal at 5% Significance Le

Detected Data Not Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects
Mean in Original Scale       0.43 Mean in Log Scale     -3.735

SD in Original Scale       3.07 SD in Log Scale       1.07

mma Approximate UCL (use when n>=50)       0.74% Gamma Adjusted UCL (use when n<50)       0.75

Adjusted Level of Significance (β)      0.045
Approximate Chi Square Value (24.41, α)

Lognormal GOF Test on Detected Observations Only
Shapiro Wilk Test Statistic       0.67 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.86etected Data Not Lognormal at 5% Significance Le

SD       3.07 CV       7.15

      0.91

k hat (MLE)       0.21 k star (bias corrected MLE)       0.21
Theta hat (MLE)       1.97 Theta star (bias corrected MLE)       1.96

     14.16 Adjusted Chi Square Value (24.41, β)      13.96

nu hat (MLE)      24.39 nu star (bias corrected)      24.41
MLE Mean (bias corrected)       0.42 MLE Sd (bias corrected)

Gamma ROS Statistics using Imputed  Non-Detects
GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1
For such situations, GROS method tends to yield inflated values of UCLs and BTVs

ma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM e
Minimum      0.01 Mean       0.42

Maximum      23 Median      0.01
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MLE Mean (bias corrected)       0.47 MLE Sd (bias corrected)       0.83

Theta hat (MLE)       0.98 Theta star (bias corrected MLE)       1.46
nu hat (MLE)

Gamma GOF Tests on Detected Observations Only
A-D Test Statistic       0.63 Anderson-Darling GOF Test

5% A-D Critical Value       0.71d data appear Gamma Distributed at 5% Significan
K-S Test Statistic       0.38 Kolmogrov-Smirnoff GOF

5% K-S Critical Value       0.37ed Data Not Gamma Distributed at 5% Significanc

      4.86 nu star (bias corrected)       3.27

Detected data follow Appr. Gamma Distribution at 5% Significance Level

Gamma Statistics on Detected Data Only
k hat (MLE)       0.48 k star (bias corrected MLE)       0.32

      0.18 95% KM Chebyshev UCL       0.23

SD       0.27    95% KM (BCA) UCL       0.15
95% KM (t) UCL       0.13 95% KM (Percentile Bootstrap) UCL

97.5% KM Chebyshev UCL       0.31 99% KM Chebyshev UCL       0.46

   95% KM (z) UCL       0.12    95% KM Bootstrap t UCL       0.65
90% KM Chebyshev UCL

Normal GOF Test on Detects Only
Shapiro Wilk Test Statistic       0.60 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.76Detected Data Not Normal at 5% Significance Leve
Lilliefors Test Statistic       0.44 Lilliefors GOF Test

5% Lilliefors Critical Value       0.39Detected Data Not Normal at 5% Significance Leve

      0.13

Detected Data Not Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs
Mean      0.062 Standard Error of Mean      0.040

      2.22 Kurtosis Detects       4.94

Variance Detects       0.79 Percent Non-Detects      91.07
Mean Detects       0.47 SD Detects

Mean of Logged Detects     -2.048 SD of Logged Detects       1.71

Median Detects       0.11 CV Detects       1.85
Skewness Detects

Number of Detects       5 Number of Non-Detects      51
Number of Distinct Detects       5 Number of Distinct Non-Detects      41

      0.89

Minimum Detect      0.021 Minimum Non-Detect      0.034
Maximum Detect       2.07 Maximum Non-Detect       1.9

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
mmendations are based upon the results of the simulation studies summarized in Singh, Singh, and 

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.
For additional insight the user may want to consult a statistician.

Suggested UCL to Use
95% Approximate Gamma UCL       2.58

Indeno(1,2,3-cd)pyrene

General Statistics
Total Number of Observations      56 Number of Distinct Observations      46

   95% CLT UCL       2.61    95% Jackknife UCL       2.62
   95% Standard Bootstrap UCL       2.61    95% Bootstrap-t UCL       2.80

   95% Hall's Bootstrap UCL       4.24    95% Percentile Bootstrap UCL       2.64
   95% BCA Bootstrap UCL       2.76

   90% Chebyshev(Mean, Sd) UCL       2.89    95% Chebyshev(Mean, Sd) UCL       3.17
 97.5% Chebyshev(Mean, Sd) UCL       3.55    99% Chebyshev(Mean, Sd) UCL       4.31

      3.91

Assuming Lognormal Distribution
   95% H-UCL       2.59    90% Chebyshev (MVUE) UCL       2.76

Nonparametric Distribution Free UCL Statistics
Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

   95% Chebyshev (MVUE) UCL       2.98  97.5% Chebyshev (MVUE) UCL       3.29
   99% Chebyshev (MVUE) UCL

5% Lilliefors Critical Value       0.12Data appear Lognormal at 5% Significance Level
Data appear Lognormal at 5% Significance Level

5% Shapiro Wilk P Value       0.34Data appear Lognormal at 5% Significance Level
Lilliefors Test Statistic       0.10

Maximum of Logged Data       2.38 SD of logged Data       0.51

Lognormal Statistics
Minimum of Logged Data     -0.449 Mean of logged Data       0.68

Approximate Chi Square Value (0.05)    341.9

Assuming Gamma Distribution
roximate Gamma UCL (use when n>=50)       2.58% Adjusted Gamma UCL (use when n<50)       2.59

Adjusted Level of Significance      0.045 Adjusted Chi Square Value    340.7

Lilliefors Lognormal GOF Test

Lognormal GOF Test
Shapiro Wilk Test Statistic       0.97 Shapiro Wilk Lognormal GOF Test

MLE Mean (bias corrected)       2.28 MLE Sd (bias corrected)       1.20
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Lilliefors Test Statistic       0.24 Lilliefors GOF Test
5% Lilliefors Critical Value       0.11 Data Not Normal at 5% Significance Level

   95% Modified-t UCL (Johnson-1978)  13254

Data Not Normal at 5% Significance Level

Assuming Normal Distribution
   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL  13184    95% Adjusted-CLT UCL (Chen-1995)  13610

Coefficient of Variation       0.41 Skewness       4.69

Maximum  43000 Median  11350
SD

Normal GOF Test
Shapiro Wilk Test Statistic       0.58 Shapiro Wilk GOF Test
5% Shapiro Wilk P Value       0 Data Not Normal at 5% Significance Level

ations results will not cover all Real World data sets; for additional insight the user may want to cons

95% Approximate Gamma KM-UCL       0.23

 12074

Iron

General Statistics
Total Number of Observations      56 Number of Distinct Observations      47

  4966 Std. Error of Mean    663.6

Number of Missing Observations       0
Minimum   7400 Mean

   95% t UCL (Assumes normality)       0.16    95% H-Stat UCL      0.059

Suggested UCL to Use
95% KM (t) UCL       0.13 95% GROS Approximate Gamma UCL      0.074

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics
Detected Data appear Approximate Gamma Distributed at 5% Significance Level

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
Recommendations are based upon data size, data distribution, and skewness.

mmendations are based upon the results of the simulation studies summarized in Singh, Maichle, and 

KM SD (logged)       0.69    95% Critical H Value (KM-Log)       2.02
KM Standard Error of Mean (logged)       0.10

DL/2 Statistics
DL/2 Normal DL/2 Log-Transformed
Mean in Original Scale      0.093 Mean in Log Scale     -3.626

SD in Original Scale       0.32 SD in Log Scale       0.99

% t UCL (assumes normality of ROS data)       0.11    95% Percentile Bootstrap UCL       0.12
   95% BCA Bootstrap UCL       0.16    95% Bootstrap t UCL       0.81

   95% H-UCL (Log ROS)      0.029

CLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distribute
KM Mean (logged)     -3.677    95% H-UCL (KM -Log)      0.038

Lilliefors Test Statistic       0.28 Lilliefors GOF Test
5% Lilliefors Critical Value       0.39ected Data appear Lognormal at 5% Significance L

Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects
Mean in Original Scale      0.054 Mean in Log Scale     -4.205

SD in Original Scale       0.27 SD in Log Scale       0.90

mma Approximate UCL (use when n>=50)      0.074% Gamma Adjusted UCL (use when n<50)      0.075

Adjusted Level of Significance (β)      0.045
Approximate Chi Square Value (49.52, α)

Lognormal GOF Test on Detected Observations Only
Shapiro Wilk Test Statistic       0.91 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.76ected Data appear Lognormal at 5% Significance L

SD       0.27 CV       5.30

     0.078

k hat (MLE)       0.45 k star (bias corrected MLE)       0.44
Theta hat (MLE)       0.11 Theta star (bias corrected MLE)       0.11

     34.37 Adjusted Chi Square Value (49.52, β)      34.03

nu hat (MLE)      50.92 nu star (bias corrected)      49.52
MLE Mean (bias corrected)      0.051 MLE Sd (bias corrected)

Gamma (KM) may not be used when k hat (KM) is < 0.1

Gamma ROS Statistics using Imputed  Non-Detects
GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1

Approximate Chi Square Value (5.94, α)       1.61 Adjusted Chi Square Value (5.94, β)       1.55
 Approximate KM-UCL (use when n>=50)

For such situations, GROS method tends to yield inflated values of UCLs and BTVs
ma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM e

Minimum      0.01 Mean      0.051
Maximum       2.07 Median      0.01

      0.23mma Adjusted KM-UCL (use when n<50)       0.23

Gamma Kaplan-Meier (KM) Statistics
k hat (KM)      0.053 nu hat (KM)       5.94
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97.5% KM Chebyshev UCL      0.010 99% KM Chebyshev UCL      0.015

   95% KM (z) UCL     0.004    95% KM Bootstrap t UCL     0.008
90% KM Chebyshev UCL

Lilliefors Test Statistic       0.30 Lilliefors GOF Test
5% Lilliefors Critical Value       0.33etected Data appear Normal at 5% Significance Le

    0.004

Detected Data appear Approximate Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs
Mean     0.002 Standard Error of Mean     0.001

    0.006 95% KM Chebyshev UCL     0.008

SD     0.008    95% KM (BCA) UCL     0.005
95% KM (t) UCL     0.004 95% KM (Percentile Bootstrap) UCL

Mean of Logged Detects     -5.409 SD of Logged Detects       1.76

Median Detects     0.002 CV Detects       1.55
Skewness Detects

Normal GOF Test on Detects Only
Shapiro Wilk Test Statistic       0.68 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.80Detected Data Not Normal at 5% Significance Leve

Number of Distinct Detects       7 Number of Distinct Non-Detects      27

     0.022

Minimum Detect 6.0400E Minimum Non-Detect     0.001
Maximum Detect      0.063 Maximum Non-Detect     0.001

      2.10 Kurtosis Detects       4.67

Variance Detects 5.2377E Percent Non-Detects      87.04
Mean Detects      0.014 SD Detects

For additional insight the user may want to consult a statistician.

Suggested UCL to Use
95% Student's-t UCL  13184 or 95% Modified-t UCL

Isopropyltoluene[4-]

General Statistics
Total Number of Observations      54 Number of Distinct Observations      33

Number of Detects       7 Number of Non-Detects      47

   95% BCA Bootstrap UCL  13869

 13254

   90% Chebyshev(Mean, Sd) UCL  14065    95% Chebyshev(Mean, Sd) UCL  14967
 97.5% Chebyshev(Mean, Sd) UCL  16218    99% Chebyshev(Mean, Sd) UCL  18677

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
mmendations are based upon the results of the simulation studies summarized in Singh, Singh, and 

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

Nonparametric Distribution Free UCLs

   95% Chebyshev (MVUE) UCL  13924  97.5% Chebyshev (MVUE) UCL  14774
   99% Chebyshev (MVUE) UCL

   95% CLT UCL  13166    95% Jackknife UCL  13184
   95% Standard Bootstrap UCL  13136    95% Bootstrap-t UCL  14156

   95% Hall's Bootstrap UCL  18298    95% Percentile Bootstrap UCL  13277

Lognormal Statistics
Minimum of Logged Data       8.90 Mean of logged Data       9.35

 16442

Assuming Lognormal Distribution
   95% H-UCL  12760    90% Chebyshev (MVUE) UCL  13313

Nonparametric Distribution Free UCL Statistics
Data do not follow a Discernible Distribution (0.05)

Lilliefors Lognormal GOF Test

Lognormal GOF Test
Shapiro Wilk Test Statistic       0.85 Shapiro Wilk Lognormal GOF Test

5% Lilliefors Critical Value       0.11 Data Not Lognormal at 5% Significance Level
Data Not Lognormal at 5% Significance Level

5% Shapiro Wilk P Value 5.8822E Data Not Lognormal at 5% Significance Level
Lilliefors Test Statistic       0.13

Maximum of Logged Data      10.67 SD of logged Data       0.27

nu hat (MLE)   1209 nu star (bias corrected)   1145
MLE Mean (bias corrected)  12074 MLE Sd (bias corrected)   3776

Approximate Chi Square Value (0.05)   1068

Assuming Gamma Distribution
oximate Gamma UCL (use when n>=50))  12951% Adjusted Gamma UCL (use when n<50)  12975

Adjusted Level of Significance      0.045 Adjusted Chi Square Value   1066

5% A-D Critical Value       0.75ata Not Gamma Distributed at 5% Significance Lev
K-S Test Statistic       0.16 Kolmogrov-Smirnoff Gamma GOF Test

Gamma Statistics
k hat (MLE)      10.79 k star (bias corrected MLE)      10.23

5% K-S Critical Value       0.11ata Not Gamma Distributed at 5% Significance Lev
Data Not Gamma Distributed at 5% Significance Level

Theta hat (MLE)   1119 Theta star (bias corrected MLE)   1181

Gamma GOF Test
A-D Test Statistic       2.39 Anderson-Darling Gamma GOF Test
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SD      17 Std. Error of Mean       2.27
Coefficient of Variation

General Statistics

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
Recommendations are based upon data size, data distribution, and skewness.

mmendations are based upon the results of the simulation studies summarized in Singh, Maichle, and 
ations results will not cover all Real World data sets; for additional insight the user may want to cons

     14

Total Number of Observations      56 Number of Distinct Observations      55
Number of Missing Observations       0

      0.91 Skewness       1.73

Minimum       2.29 Mean      18.54
Maximum      85.6 Median

   95% t UCL (Assumes normality)     0.004    95% H-Stat UCL     0.001

Suggested UCL to Use
95% KM (t) UCL     0.004 95% KM (Percentile Bootstrap) UCL     0.004

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics
Detected Data appear Approximate Normal Distributed at 5% Significance Level

Lead

KM SD (logged)       0.89    95% Critical H Value (KM-Log)       2.20
KM Standard Error of Mean (logged)       0.13

DL/2 Statistics
DL/2 Normal DL/2 Log-Transformed
Mean in Original Scale     0.002 Mean in Log Scale     -7.179

SD in Original Scale     0.009 SD in Log Scale       0.91

% t UCL (assumes normality of ROS data)     0.004    95% Percentile Bootstrap UCL     0.004
   95% BCA Bootstrap UCL     0.006    95% Bootstrap t UCL     0.008

   95% H-UCL (Log ROS)     0.001

CLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distribute
KM Mean (logged)     -7.114    95% H-UCL (KM -Log)     0.001

Lilliefors Test Statistic       0.23 Lilliefors GOF Test
5% Lilliefors Critical Value       0.33ected Data appear Lognormal at 5% Significance L

Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects
Mean in Original Scale     0.002 Mean in Log Scale     -7.819

SD in Original Scale     0.009 SD in Log Scale       1.31

mma Approximate UCL (use when n>=50)      0.012% Gamma Adjusted UCL (use when n<50)      0.012

Adjusted Level of Significance (β)      0.045
pproximate Chi Square Value (328.58, α)

Lognormal GOF Test on Detected Observations Only
Shapiro Wilk Test Statistic       0.90 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.80ected Data appear Lognormal at 5% Significance L

SD     0.007 CV       0.74

    0.006

k hat (MLE)       3.20 k star (bias corrected MLE)       3.04
Theta hat (MLE)     0.003 Theta star (bias corrected MLE)     0.003

   287.6 Adjusted Chi Square Value (328.58, β)    286.5

nu hat (MLE)    346.5 nu star (bias corrected)    328.6
MLE Mean (bias corrected)      0.010 MLE Sd (bias corrected)

GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs
GROS may not be used when kstar of detected data is small such as < 0.1

Approximate Chi Square Value (8.16, α)       2.82 Adjusted Chi Square Value (8.16, β)       2.74
 Approximate KM-UCL (use when n>=50)

For such situations, GROS method tends to yield inflated values of UCLs and BTVs
ma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM e

Minimum 6.0400E Mean      0.010
Maximum      0.063 Median      0.01

Theta hat (MLE)      0.027 Theta star (bias corrected MLE)      0.037
nu hat (MLE)

    0.007mma Adjusted KM-UCL (use when n<50)     0.007

Gamma Kaplan-Meier (KM) Statistics
k hat (KM)      0.075 nu hat (KM)       8.15

Gamma (KM) may not be used when k hat (KM) is < 0.1

Gamma ROS Statistics using Imputed  Non-Detects

K-S Test Statistic       0.29 Kolmogrov-Smirnoff GOF
5% K-S Critical Value       0.32d data appear Gamma Distributed at 5% Significan

      7.39 nu star (bias corrected)       5.56

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only
k hat (MLE)       0.52 k star (bias corrected MLE)       0.39

MLE Mean (bias corrected)      0.014 MLE Sd (bias corrected)      0.023

Gamma GOF Tests on Detected Observations Only
A-D Test Statistic       0.52 Anderson-Darling GOF Test

5% A-D Critical Value       0.75d data appear Gamma Distributed at 5% Significan
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Lilliefors Test Statistic       0.25 Lilliefors GOF Test

Mean of Logged Detects     -5.639 SD of Logged Detects       0.25

Median Detects     0.004 CV Detects       0.22
Skewness Detects

Normal GOF Test on Detects Only
Shapiro Wilk Test Statistic       0.85 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.80etected Data appear Normal at 5% Significance Le

Number of Distinct Detects       7 Number of Distinct Non-Detects      41

8.1582E

Minimum Detect     0.002 Minimum Non-Detect     0.005
Maximum Detect     0.004 Maximum Non-Detect     0.007

    -1.125 Kurtosis Detects       0.55

Variance Detects 6.6556E Percent Non-Detects      87.04
Mean Detects     0.003 SD Detects

For additional insight the user may want to consult a statistician.

Suggested UCL to Use
95% Approximate Gamma UCL      22.59

Methylene Chloride

General Statistics
Total Number of Observations      54 Number of Distinct Observations      48

Number of Detects       7 Number of Non-Detects      47

   95% BCA Bootstrap UCL      22.78
   90% Chebyshev(Mean, Sd) UCL      25.35    95% Chebyshev(Mean, Sd) UCL      28.44

 97.5% Chebyshev(Mean, Sd) UCL      32.72    99% Chebyshev(Mean, Sd) UCL      41.14

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
mmendations are based upon the results of the simulation studies summarized in Singh, Singh, and 

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

Nonparametric Distribution Free UCLs

   95% Chebyshev (MVUE) UCL      30.14  97.5% Chebyshev (MVUE) UCL      35.05
   99% Chebyshev (MVUE) UCL

   95% CLT UCL      22.28    95% Jackknife UCL      22.34
   95% Standard Bootstrap UCL      22.11    95% Bootstrap-t UCL      22.66

   95% Hall's Bootstrap UCL      23.17    95% Percentile Bootstrap UCL      22.37

Lognormal Statistics
Minimum of Logged Data       0.82 Mean of logged Data       2.53

     44.7

Assuming Lognormal Distribution
   95% H-UCL      24.85    90% Chebyshev (MVUE) UCL      26.6

Nonparametric Distribution Free UCL Statistics
Data appear to follow a Discernible Distribution at 5% Significance Level

Lilliefors Lognormal GOF Test

Lognormal GOF Test
Shapiro Wilk Test Statistic       0.96 Shapiro Wilk Lognormal GOF Test

5% Lilliefors Critical Value       0.11Data appear Lognormal at 5% Significance Level
Data appear Lognormal at 5% Significance Level

5% Shapiro Wilk P Value       0.17Data appear Lognormal at 5% Significance Level
Lilliefors Test Statistic      0.094

Maximum of Logged Data       4.45 SD of logged Data       0.90

nu hat (MLE)    162.5 nu star (bias corrected)    155.1
MLE Mean (bias corrected)      18.54 MLE Sd (bias corrected)      15.75

Approximate Chi Square Value (0.05)    127.3

Assuming Gamma Distribution
roximate Gamma UCL (use when n>=50)      22.59% Adjusted Gamma UCL (use when n<50)      22.7

Adjusted Level of Significance      0.045 Adjusted Chi Square Value    126.7

K-S Test Statistic       0.10 Kolmogrov-Smirnoff Gamma GOF Test
5% K-S Critical Value       0.12d data appear Gamma Distributed at 5% Significan

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics
k hat (MLE)       1.45 k star (bias corrected MLE)       1.38

Theta hat (MLE)      12.78 Theta star (bias corrected MLE)      13.38

   95% Modified-t UCL (Johnson-1978)      22.43

Assuming Normal Distribution
   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL      22.34

Gamma GOF Test
A-D Test Statistic       0.67 Anderson-Darling Gamma GOF Test

5% A-D Critical Value       0.76d data appear Gamma Distributed at 5% Significan

Normal GOF Test
Shapiro Wilk Test Statistic       0.82 Shapiro Wilk GOF Test
5% Shapiro Wilk P Value 6.3474E Data Not Normal at 5% Significance Level

Lilliefors Test Statistic       0.17 Lilliefors GOF Test

   95% Adjusted-CLT UCL (Chen-1995)      22.84

5% Lilliefors Critical Value       0.11 Data Not Normal at 5% Significance Level
Data Not Normal at 5% Significance Level
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Phenanthrene

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics
Detected Data appear Normal Distributed at 5% Significance Level

SD in Original Scale 4.1538E SD in Log Scale       0.12
   95% t UCL (Assumes normality)

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
Recommendations are based upon data size, data distribution, and skewness.

mmendations are based upon the results of the simulation studies summarized in Singh, Maichle, and 
ations results will not cover all Real World data sets; for additional insight the user may want to cons

Suggested UCL to Use
95% KM (t) UCL     0.004 95% KM (Percentile Bootstrap) UCL     0.004

    -5.802

KM SD (logged)       0.23    95% Critical H Value (KM-Log)       1.72
KM Standard Error of Mean (logged)      0.096

    0.003    95% H-Stat UCL     0.003

DL/2 Statistics
DL/2 Normal DL/2 Log-Transformed
Mean in Original Scale     0.003 Mean in Log Scale

% t UCL (assumes normality of ROS data)     0.003    95% Percentile Bootstrap UCL     0.003
   95% BCA Bootstrap UCL     0.003    95% Bootstrap t UCL     0.003

   95% H-UCL (Log ROS)     0.003

CLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distribute
KM Mean (logged)     -5.639    95% H-UCL (KM -Log)     0.003

Lilliefors Test Statistic       0.25 Lilliefors GOF Test
5% Lilliefors Critical Value       0.33ected Data appear Lognormal at 5% Significance L

Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects
Mean in Original Scale     0.003 Mean in Log Scale     -5.639

SD in Original Scale 3.4855E SD in Log Scale       0.10

mma Approximate UCL (use when n>=50)     0.009% Gamma Adjusted UCL (use when n<50)     0.009

Adjusted Level of Significance (β)      0.045
Approximate Chi Square Value (N/A, α)

Lognormal GOF Test on Detected Observations Only
Shapiro Wilk Test Statistic       0.81 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.80ected Data appear Lognormal at 5% Significance L

SD     0.002 CV       0.23

    0.002

k hat (MLE)      10.55 k star (bias corrected MLE)       9.97
Theta hat (MLE) 8.6967E Theta star (bias corrected MLE) 9.1969E

  1002 Adjusted Chi Square Value (N/A, β)   1000

nu hat (MLE)   1140 nu star (bias corrected)   1078
MLE Mean (bias corrected)     0.009 MLE Sd (bias corrected)

 Approximate KM-UCL (use when n>=50)     0.003mma Adjusted KM-UCL (use when n<50)     0.003

ma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM e
Minimum     0.002 Mean     0.009

Gamma ROS Statistics using Imputed  Non-Detects
GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1
For such situations, GROS method tends to yield inflated values of UCLs and BTVs

Maximum      0.01 Median      0.01

nu hat (MLE)    275.2 nu star (bias corrected)    158.6

Gamma Kaplan-Meier (KM) Statistics
k hat (KM)      23.32 nu hat (KM)   2518

MLE Mean (bias corrected)     0.003 MLE Sd (bias corrected)     0.001

Approximate Chi Square Value (N/A, α)   2403 Adjusted Chi Square Value (N/A, β)   2400

K-S Test Statistic       0.27 Kolmogrov-Smirnoff GOF
5% K-S Critical Value       0.31d data appear Gamma Distributed at 5% Significan

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only
k hat (MLE)      19.66 k star (bias corrected MLE)      11.33

Theta hat (MLE) 1.8554E Theta star (bias corrected MLE) 3.2196E

97.5% KM Chebyshev UCL     0.005 99% KM Chebyshev UCL     0.006

   95% KM (z) UCL     0.004    95% KM Bootstrap t UCL     0.004
90% KM Chebyshev UCL

Gamma GOF Tests on Detected Observations Only
A-D Test Statistic       0.60 Anderson-Darling GOF Test

5% A-D Critical Value       0.70d data appear Gamma Distributed at 5% Significan

5% Lilliefors Critical Value       0.33etected Data appear Normal at 5% Significance Le

    0.004

Detected Data appear Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs
Mean     0.003 Standard Error of Mean 3.0835E

    0.004 95% KM Chebyshev UCL     0.004

SD 7.5530E    95% KM (BCA) UCL     0.004
95% KM (t) UCL     0.004 95% KM (Percentile Bootstrap) UCL
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DL/2 is not a recommended method, provided for comparisons and historical reasons

SD in Original Scale       0.87 SD in Log Scale       1.07
   95% t UCL (Assumes normality)

% t UCL (assumes normality of ROS data)       0.32    95% Percentile Bootstrap UCL       0.36

    -3.638

   95% BCA Bootstrap UCL       0.48    95% Bootstrap t UCL      14.99
   95% H-UCL (Log ROS)      0.040

      0.36    95% H-Stat UCL      0.066

DL/2 Statistics
DL/2 Normal DL/2 Log-Transformed
Mean in Original Scale       0.17 Mean in Log Scale

Lilliefors Test Statistic       0.31 Lilliefors GOF Test
5% Lilliefors Critical Value       0.31etected Data Not Lognormal at 5% Significance Le

Detected Data Not Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects
Mean in Original Scale       0.13 Mean in Log Scale     -3.862

SD in Original Scale       0.86 SD in Log Scale       0.88

mma Approximate UCL (use when n>=50)       0.20% Gamma Adjusted UCL (use when n<50)       0.20

Adjusted Level of Significance (β)      0.045
Approximate Chi Square Value (33.10, α)

Lognormal GOF Test on Detected Observations Only
Shapiro Wilk Test Statistic       0.70 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.81etected Data Not Lognormal at 5% Significance Le

SD       0.86 CV       6.69

      0.23

k hat (MLE)       0.3 k star (bias corrected MLE)       0.29
Theta hat (MLE)       0.43 Theta star (bias corrected MLE)       0.43

     20.95 Adjusted Chi Square Value (33.10, β)      20.69

nu hat (MLE)      33.57 nu star (bias corrected)      33.1
MLE Mean (bias corrected)       0.12 MLE Sd (bias corrected)

Gamma (KM) may not be used when k hat (KM) is < 0.1

Gamma ROS Statistics using Imputed  Non-Detects
GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1

Approximate Chi Square Value (2.91, α)       0.34 Adjusted Chi Square Value (2.91, β)       0.32
 Approximate KM-UCL (use when n>=50)

For such situations, GROS method tends to yield inflated values of UCLs and BTVs
ma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM e

Minimum      0.01 Mean       0.12
Maximum       6.47 Median      0.01

MLE Mean (bias corrected)       0.84 MLE Sd (bias corrected)       1.68

Theta hat (MLE)       3.16 Theta star (bias corrected MLE)       3.37
nu hat (MLE)

      1.15mma Adjusted KM-UCL (use when n<50)       1.22

Gamma Kaplan-Meier (KM) Statistics
k hat (KM)      0.025 nu hat (KM)       2.90

Gamma GOF Tests on Detected Observations Only
A-D Test Statistic       1.77 Anderson-Darling GOF Test

5% A-D Critical Value       0.81ed Data Not Gamma Distributed at 5% Significanc
K-S Test Statistic       0.42 Kolmogrov-Smirnoff GOF

5% K-S Critical Value       0.31ed Data Not Gamma Distributed at 5% Significanc

      4.25 nu star (bias corrected)       3.99

Detected Data Not Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only
k hat (MLE)       0.26 k star (bias corrected MLE)       0.25

      0.50 95% KM Chebyshev UCL       0.66

SD       0.85    95% KM (BCA) UCL       0.37
   95% KM (t) UCL       0.34    95% KM (Percentile Bootstrap) UCL

97.5% KM Chebyshev UCL       0.9 99% KM Chebyshev UCL       1.35

   95% KM (z) UCL       0.33    95% KM Bootstrap t UCL       7.33
90% KM Chebyshev UCL

Normal GOF Test on Detects Only
Shapiro Wilk Test Statistic       0.42 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.81Detected Data Not Normal at 5% Significance Leve
Lilliefors Test Statistic       0.50 Lilliefors GOF Test

5% Lilliefors Critical Value       0.31Detected Data Not Normal at 5% Significance Leve

      0.36

Detected Data Not Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs
Mean       0.13 Standard Error of Mean       0.12

      2.82 Kurtosis Detects       7.99

Variance Detects       5.17 Percent Non-Detects      85.71
Mean Detects       0.84 SD Detects

Mean of Logged Detects     -2.815 SD of Logged Detects       1.99

Median Detects      0.032 CV Detects       2.69
Skewness Detects

General Statistics
Total Number of Observations      56 Number of Distinct Observations      47

Number of Detects       8 Number of Non-Detects      48
Number of Distinct Detects       8 Number of Distinct Non-Detects      40

      2.27

Minimum Detect      0.014 Minimum Non-Detect      0.033
Maximum Detect       6.47 Maximum Non-Detect       1.9
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Lilliefors Test Statistic       0.27 Lilliefors GOF Test
5% Lilliefors Critical Value       0.23etected Data Not Lognormal at 5% Significance Le

Detected Data Not Lognormal at 5% Significance Level

mma Approximate UCL (use when n>=50)       0.50% Gamma Adjusted UCL (use when n<50)       0.51

Adjusted Level of Significance (β)      0.045
Approximate Chi Square Value (26.52, α)

Lognormal GOF Test on Detected Observations Only
Shapiro Wilk Test Statistic       0.65 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.87etected Data Not Lognormal at 5% Significance Le

SD       2.13 CV       7.06

      0.62

k hat (MLE)       0.23 k star (bias corrected MLE)       0.23
Theta hat (MLE)       1.27 Theta star (bias corrected MLE)       1.27

     15.78 Adjusted Chi Square Value (26.52, β)      15.56

nu hat (MLE)      26.61 nu star (bias corrected)      26.52
MLE Mean (bias corrected)       0.30 MLE Sd (bias corrected)

Gamma (KM) may not be used when k hat (KM) is < 0.1

Gamma ROS Statistics using Imputed  Non-Detects
GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1

Approximate Chi Square Value (2.40, α)       0.22 Adjusted Chi Square Value (2.40, β)       0.20
 Approximate KM-UCL (use when n>=50)

For such situations, GROS method tends to yield inflated values of UCLs and BTVs
ma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM e

Minimum      0.01 Mean       0.30
Maximum      16 Median      0.01

MLE Mean (bias corrected)       1.17 MLE Sd (bias corrected)       2.48

Theta hat (MLE)       5.21 Theta star (bias corrected MLE)       5.23
nu hat (MLE)

      3.38mma Adjusted KM-UCL (use when n<50)       3.58

Gamma Kaplan-Meier (KM) Statistics
k hat (KM)      0.021 nu hat (KM)       2.40

Gamma GOF Tests on Detected Observations Only
A-D Test Statistic       3.69 Anderson-Darling GOF Test

5% A-D Critical Value       0.86ed Data Not Gamma Distributed at 5% Significanc
K-S Test Statistic       0.48 Kolmogrov-Smirnoff GOF

5% K-S Critical Value       0.25ed Data Not Gamma Distributed at 5% Significanc

      6.32 nu star (bias corrected)       6.30

Detected Data Not Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only
k hat (MLE)       0.22 k star (bias corrected MLE)       0.22

      1.19 95% KM Chebyshev UCL       1.58

SD       2.11    95% KM (BCA) UCL       0.88
   95% KM (t) UCL       0.80    95% KM (Percentile Bootstrap) UCL

97.5% KM Chebyshev UCL       2.14 99% KM Chebyshev UCL       3.22

   95% KM (z) UCL       0.79    95% KM Bootstrap t UCL      36.74
90% KM Chebyshev UCL

Normal GOF Test on Detects Only
Shapiro Wilk Test Statistic       0.30 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.87Detected Data Not Normal at 5% Significance Leve
Lilliefors Test Statistic       0.52 Lilliefors GOF Test

5% Lilliefors Critical Value       0.23Detected Data Not Normal at 5% Significance Leve

      0.88

Detected Data Not Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs
Mean       0.31 Standard Error of Mean       0.29

      3.74 Kurtosis Detects      14

Variance Detects      18.2 Percent Non-Detects      75%
Mean Detects       1.17 SD Detects

Mean of Logged Detects     -3.029 SD of Logged Detects       1.79

Median Detects      0.033 CV Detects       3.61
Skewness Detects

Pyrene

General Statistics
Total Number of Observations      56 Number of Distinct Observations      48

Number of Detects      14 Number of Non-Detects      42
Number of Distinct Detects      14 Number of Distinct Non-Detects      35

      4.26

Minimum Detect      0.012 Minimum Non-Detect      0.034
Maximum Detect      16 Maximum Non-Detect       1.9

Nonparametric Distribution Free UCL Statistics
Data do not follow a Discernible Distribution at 5% Significance Level

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
Recommendations are based upon data size, data distribution, and skewness.

mmendations are based upon the results of the simulation studies summarized in Singh, Maichle, and 
ations results will not cover all Real World data sets; for additional insight the user may want to cons

Suggested UCL to Use
95% KM (Chebyshev) UCL       0.66
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SD      15.15 CV       5.81
k hat (MLE)       0.19 k star (bias corrected MLE)       0.19

Theta hat (MLE)      13.43 Theta star (bias corrected MLE)      13.32

Gamma (KM) may not be used when k hat (KM) is < 0.1

Gamma ROS Statistics using Imputed  Non-Detects
GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1

Approximate Chi Square Value (3.80, α)       0.64 Adjusted Chi Square Value (3.80, β)       0.61
 Approximate KM-UCL (use when n>=50)

For such situations, GROS method tends to yield inflated values of UCLs and BTVs
ma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM e

Minimum      0.01 Mean       2.60
Maximum    113 Median      0.01

MLE Mean (bias corrected)       6.61 MLE Sd (bias corrected)      11.73

Theta hat (MLE)      19.87 Theta star (bias corrected MLE)      20.82
nu hat (MLE)

     16.29mma Adjusted KM-UCL (use when n<50)      17.12

Gamma Kaplan-Meier (KM) Statistics
k hat (KM)      0.033 nu hat (KM)       3.79

Gamma GOF Tests on Detected Observations Only
A-D Test Statistic       4.27 Anderson-Darling GOF Test

5% A-D Critical Value       0.84ed Data Not Gamma Distributed at 5% Significanc
K-S Test Statistic       0.42 Kolmogrov-Smirnoff GOF

5% K-S Critical Value       0.2 ed Data Not Gamma Distributed at 5% Significanc

     14.65 nu star (bias corrected)      13.98

Detected Data Not Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only
k hat (MLE)       0.33 k star (bias corrected MLE)       0.31

      8.91 95% KM Chebyshev UCL      11.7

SD      14.99    95% KM (BCA) UCL       6.96
   95% KM (t) UCL       6.19    95% KM (Percentile Bootstrap) UCL

97.5% KM Chebyshev UCL      15.56 99% KM Chebyshev UCL      23.16

   95% KM (z) UCL       6.13    95% KM Bootstrap t UCL      27.95
90% KM Chebyshev UCL

Normal GOF Test on Detects Only
Shapiro Wilk Test Statistic       0.28 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.91Detected Data Not Normal at 5% Significance Leve
Lilliefors Test Statistic       0.45 Lilliefors GOF Test

5% Lilliefors Critical Value       0.18Detected Data Not Normal at 5% Significance Leve

      6.64

Detected Data Not Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs
Mean       2.76 Standard Error of Mean       2.05

      4.57 Kurtosis Detects      21.23

Variance Detects    573.3 Percent Non-Detects      60.71
Mean Detects       6.61 SD Detects

Mean of Logged Detects     -0.147 SD of Logged Detects       1.51

Median Detects       0.71 CV Detects       3.62
Skewness Detects

Silver

General Statistics
Total Number of Observations      56 Number of Distinct Observations      50

Number of Detects      22 Number of Non-Detects      34
Number of Distinct Detects      22 Number of Distinct Non-Detects      28

     23.94

Minimum Detect       0.15 Minimum Non-Detect       0.14
Maximum Detect    113 Maximum Non-Detect       0.71

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics
Data do not follow a Discernible Distribution at 5% Significance Level

SD in Original Scale       2.13 SD in Log Scale       1.17
   95% t UCL (Assumes normality)

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
Recommendations are based upon data size, data distribution, and skewness.

mmendations are based upon the results of the simulation studies summarized in Singh, Maichle, and 
ations results will not cover all Real World data sets; for additional insight the user may want to cons

Suggested UCL to Use
95% KM (Chebyshev) UCL       1.58

% t UCL (assumes normality of ROS data)       0.78    95% Percentile Bootstrap UCL       0.87

    -3.57

   95% BCA Bootstrap UCL       1.16    95% Bootstrap t UCL      55.76
   95% H-UCL (Log ROS)      0.052

      0.82    95% H-Stat UCL      0.085

DL/2 Statistics
DL/2 Normal DL/2 Log-Transformed
Mean in Original Scale       0.34 Mean in Log Scale

Lognormal ROS Statistics Using Imputed Non-Detects
Mean in Original Scale       0.30 Mean in Log Scale     -3.766

SD in Original Scale       2.13 SD in Log Scale       1.00
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Approximate Chi Square Value (14.58, α)       6.97 Adjusted Chi Square Value (14.58, β)       6.82

Theta hat (MLE)      71.72 Theta star (bias corrected MLE)      78.42
nu hat (MLE)      38.56 nu star (bias corrected)      35.27

Gamma Kaplan-Meier (KM) Statistics
k hat (KM)       0.13 nu hat (KM)      14.58

MLE Mean (bias corrected)      55.31 MLE Sd (bias corrected)      65.86

Gamma GOF Tests on Detected Observations Only
A-D Test Statistic       1.02 Anderson-Darling GOF Test

5% A-D Critical Value       0.78ed Data Not Gamma Distributed at 5% Significanc
K-S Test Statistic       0.14 Kolmogrov-Smirnoff GOF

5% K-S Critical Value       0.18d data appear Gamma Distributed at 5% Significan
Detected data follow Appr. Gamma Distribution at 5% Significance Level

Gamma Statistics on Detected Data Only
k hat (MLE)       0.77 k star (bias corrected MLE)       0.70

     59.4 95% KM Chebyshev UCL      73.7

SD      75.76    95% KM (BCA) UCL      48.07
95% KM (t) UCL      45.45 95% KM (Percentile Bootstrap) UCL

97.5% KM Chebyshev UCL      93.55 99% KM Chebyshev UCL    132.5

   95% KM (z) UCL      45.14    95% KM Bootstrap t UCL      77.12
90% KM Chebyshev UCL

Normal GOF Test on Detects Only
Shapiro Wilk Test Statistic       0.44 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.91Detected Data Not Normal at 5% Significance Leve
Lilliefors Test Statistic       0.31 Lilliefors GOF Test

5% Lilliefors Critical Value       0.17Detected Data Not Normal at 5% Significance Leve

     46.66

Detected Data Not Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs
Mean      27.84 Standard Error of Mean      10.52

      4.36 Kurtosis Detects      20.49

Variance Detects  11448 Percent Non-Detects      53.7%
Mean Detects      55.31 SD Detects

Mean of Logged Detects       3.24 SD of Logged Detects       1.17

Median Detects      29.1 CV Detects       1.93
Skewness Detects

Sulfate

General Statistics
Total Number of Observations      54 Number of Distinct Observations      51

Number of Detects      25 Number of Non-Detects      29
Number of Distinct Detects      25 Number of Distinct Non-Detects      26

   107

Minimum Detect       3.81 Minimum Non-Detect       4.1
Maximum Detect    547 Maximum Non-Detect      19.4

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics
Data do not follow a Discernible Distribution at 5% Significance Level

SD in Original Scale      15.12 SD in Log Scale       1.14
   95% t UCL (Assumes normality)

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
Recommendations are based upon data size, data distribution, and skewness.

mmendations are based upon the results of the simulation studies summarized in Singh, Maichle, and 
ations results will not cover all Real World data sets; for additional insight the user may want to cons

Suggested UCL to Use
95% KM (Chebyshev) UCL      11.7

% t UCL (assumes normality of ROS data)       6.07    95% Percentile Bootstrap UCL       6.51

    -0.886

   95% BCA Bootstrap UCL       9.04    95% Bootstrap t UCL    112.5
   95% H-UCL (Log ROS)       1.23

      6.14    95% H-Stat UCL       1.18

DL/2 Statistics
DL/2 Normal DL/2 Log-Transformed
Mean in Original Scale       2.76 Mean in Log Scale

Lilliefors Test Statistic       0.26 Lilliefors GOF Test
5% Lilliefors Critical Value       0.18etected Data Not Lognormal at 5% Significance Le

Detected Data Not Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects
Mean in Original Scale       2.69 Mean in Log Scale     -1.242

SD in Original Scale      15.13 SD in Log Scale       1.35

mma Approximate UCL (use when n>=50)       4.65% Gamma Adjusted UCL (use when n<50)       4.72

Adjusted Level of Significance (β)      0.045
Approximate Chi Square Value (21.90, α)

Lognormal GOF Test on Detected Observations Only
Shapiro Wilk Test Statistic       0.77 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.91etected Data Not Lognormal at 5% Significance Le

      5.89

     12.26 Adjusted Chi Square Value (21.90, β)      12.07

nu hat (MLE)      21.73 nu star (bias corrected)      21.9
MLE Mean (bias corrected)       2.60 MLE Sd (bias corrected)
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      0.35 95% KM Chebyshev UCL       0.42

SD       0.36 95% KM (BCA) UCL       0.30
   95% KM (t) UCL       0.28    95% KM (Percentile Bootstrap) UCL
   95% KM (z) UCL       0.28    95% KM Bootstrap t UCL       0.47

90% KM Chebyshev UCL

Normal GOF Test on Detects Only
Shapiro Wilk Test Statistic       0.34 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.93Detected Data Not Normal at 5% Significance Leve
Lilliefors Test Statistic       0.34 Lilliefors GOF Test

5% Lilliefors Critical Value       0.15Detected Data Not Normal at 5% Significance Leve

      0.30

Detected Data Not Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs
Mean       0.20 Standard Error of Mean      0.049

      5.43 Kurtosis Detects      30.81

Variance Detects       0.21 Percent Non-Detects      39.29
Mean Detects       0.26 SD Detects

Mean of Logged Detects     -1.716 SD of Logged Detects       0.69

Median Detects       0.18 CV Detects       1.73
Skewness Detects

Number of Detects      34 Number of Non-Detects      22
Number of Distinct Detects      33 Number of Distinct Non-Detects      21

      0.45

Minimum Detect      0.067 Minimum Non-Detect      0.089
Maximum Detect       2.8 Maximum Non-Detect       0.84

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
Recommendations are based upon data size, data distribution, and skewness.

mmendations are based upon the results of the simulation studies summarized in Singh, Maichle, and 
ations results will not cover all Real World data sets; for additional insight the user may want to cons

95% Approximate Gamma KM-UCL      58.23

Thallium

General Statistics
Total Number of Observations      56 Number of Distinct Observations      52

Mean in Original Scale      27.53 Mean in Log Scale       2.13
SD in Original Scale      76.58 SD in Log Scale       1.34

   95% t UCL (Assumes normality)      44.98    95% H-Stat UCL      34.7

Suggested UCL to Use
95% KM (t) UCL      45.45 95% GROS Approximate Gamma UCL      47.67

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics
Detected Data appear Approximate Gamma Distributed at 5% Significance Level

CLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distribute
KM Mean (logged)       2.25    95% H-UCL (KM -Log)      30.76

KM SD (logged)       1.21    95% Critical H Value (KM-Log)       2.61
KM Standard Error of Mean (logged)       0.17

DL/2 Statistics
DL/2 Normal DL/2 Log-Transformed

SD in Original Scale      76.8 SD in Log Scale       1.49
% t UCL (assumes normality of ROS data)      44.3    95% Percentile Bootstrap UCL      46.04

   95% BCA Bootstrap UCL      61.9    95% Bootstrap t UCL      76.59
   95% H-UCL (Log ROS)      38.14

Lognormal GOF Test on Detected Observations Only
Shapiro Wilk Test Statistic       0.96 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.91ected Data appear Lognormal at 5% Significance L
Lilliefors Test Statistic       0.12 Lilliefors GOF Test

5% Lilliefors Critical Value       0.17ected Data appear Lognormal at 5% Significance L
Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects
Mean in Original Scale      26.81 Mean in Log Scale       1.90

     10.46 Adjusted Chi Square Value (19.46, β)      10.27

nu hat (MLE)      19.2 nu star (bias corrected)      19.46
MLE Mean (bias corrected)      25.61 MLE Sd (bias corrected)

mma Approximate UCL (use when n>=50)      47.67% Gamma Adjusted UCL (use when n<50)      48.51

Adjusted Level of Significance (β)      0.045
Approximate Chi Square Value (19.46, α)

Maximum    547 Median      0.01
SD      77.19 CV       3.01

     60.33

k hat (MLE)       0.17 k star (bias corrected MLE)       0.18
Theta hat (MLE)    144.1 Theta star (bias corrected MLE)    142.1

 Approximate KM-UCL (use when n>=50)      58.23mma Adjusted KM-UCL (use when n<50)      59.46

ma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM e
Minimum      0.01 Mean      25.61

Gamma ROS Statistics using Imputed  Non-Detects
GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1
For such situations, GROS method tends to yield inflated values of UCLs and BTVs
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      1.11 Skewness       6.87

Minimum      17.3 Mean      43.95
Maximum    393 Median

SD      48.84 Std. Error of Mean       6.52
Coefficient of Variation

Zinc

General Statistics

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
Recommendations are based upon data size, data distribution, and skewness.

mmendations are based upon the results of the simulation studies summarized in Singh, Maichle, and 
ations results will not cover all Real World data sets; for additional insight the user may want to cons

     35

Total Number of Observations      56 Number of Distinct Observations      50
Number of Missing Observations       0

Mean in Original Scale       0.20 Mean in Log Scale     -1.937
SD in Original Scale       0.36 SD in Log Scale       0.68

   95% t UCL (Assumes normality)       0.29    95% H-Stat UCL       0.22

Suggested UCL to Use
95% KM (BCA) UCL       0.30

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics
Detected Data appear Approximate Lognormal Distributed at 5% Significance Level

CLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distribute
KM Mean (logged)     -1.909    95% H-UCL (KM -Log)       0.21

KM SD (logged)       0.62    95% Critical H Value (KM-Log)       1.97
KM Standard Error of Mean (logged)      0.092

DL/2 Statistics
DL/2 Normal DL/2 Log-Transformed

SD in Original Scale       0.36 SD in Log Scale       0.60
% t UCL (assumes normality of ROS data)       0.28    95% Percentile Bootstrap UCL       0.29

   95% BCA Bootstrap UCL       0.35    95% Bootstrap t UCL       0.50
   95% H-UCL (Log ROS)       0.20

Lognormal GOF Test on Detected Observations Only
Shapiro Wilk Test Statistic       0.87 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.93etected Data Not Lognormal at 5% Significance Le
Lilliefors Test Statistic       0.12 Lilliefors GOF Test

5% Lilliefors Critical Value       0.15ected Data appear Lognormal at 5% Significance L
Detected Data appear Approximate Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects
Mean in Original Scale       0.20 Mean in Log Scale     -1.906

     65.32 Adjusted Chi Square Value (85.65, β)      64.85

nu hat (MLE)      89.09 nu star (bias corrected)      85.65
MLE Mean (bias corrected)       0.17 MLE Sd (bias corrected)

mma Approximate UCL (use when n>=50)       0.22% Gamma Adjusted UCL (use when n<50)       0.22

Adjusted Level of Significance (β)      0.045
Approximate Chi Square Value (85.65, α)

Maximum       2.8 Median      0.099
SD       0.37 CV       2.14

      0.19

k hat (MLE)       0.79 k star (bias corrected MLE)       0.76
Theta hat (MLE)       0.21 Theta star (bias corrected MLE)       0.22

Approximate Chi Square Value (36.92, α)      24.01 Adjusted Chi Square Value (36.92, β)      23.74
 Approximate KM-UCL (use when n>=50)       0.31mma Adjusted KM-UCL (use when n<50)       0.32

ma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM e
Minimum      0.01 Mean       0.17

Gamma ROS Statistics using Imputed  Non-Detects
GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1
For such situations, GROS method tends to yield inflated values of UCLs and BTVs

Theta hat (MLE)       0.18 Theta star (bias corrected MLE)       0.19
nu hat (MLE)      98.14 nu star (bias corrected)      90.81

Gamma Kaplan-Meier (KM) Statistics
k hat (KM)       0.33 nu hat (KM)      36.92

MLE Mean (bias corrected)       0.26 MLE Sd (bias corrected)       0.22

Gamma GOF Tests on Detected Observations Only
A-D Test Statistic       2.78 Anderson-Darling GOF Test

5% A-D Critical Value       0.76ed Data Not Gamma Distributed at 5% Significanc
K-S Test Statistic       0.22 Kolmogrov-Smirnoff GOF

5% K-S Critical Value       0.15ed Data Not Gamma Distributed at 5% Significanc
Detected Data Not Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only
k hat (MLE)       1.44 k star (bias corrected MLE)       1.33

97.5% KM Chebyshev UCL       0.51 99% KM Chebyshev UCL       0.69
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 97.5% Chebyshev(Mean, Sd) UCL      84.71    99% Chebyshev(Mean, Sd) UCL    108.9

Suggested UCL to Use
95% Student's-t UCL      54.87 or 95% Modified-t UCL      55.87

tions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
mmendations are based upon the results of the simulation studies summarized in Singh, Singh, and 

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.
For additional insight the user may want to consult a statistician.

   95% CLT UCL      54.68    95% Jackknife UCL      54.87
   95% Standard Bootstrap UCL      54.47    95% Bootstrap-t UCL      81.28

   95% Hall's Bootstrap UCL      97.49    95% Percentile Bootstrap UCL      56.29
   95% BCA Bootstrap UCL      68.43

   90% Chebyshev(Mean, Sd) UCL      63.53    95% Chebyshev(Mean, Sd) UCL      72.4

     66.09

Assuming Lognormal Distribution
   95% H-UCL      46.05    90% Chebyshev (MVUE) UCL      48.72

Nonparametric Distribution Free UCL Statistics
Data do not follow a Discernible Distribution (0.05)

Nonparametric Distribution Free UCLs

   95% Chebyshev (MVUE) UCL      52.12  97.5% Chebyshev (MVUE) UCL      56.83
   99% Chebyshev (MVUE) UCL

5% Lilliefors Critical Value       0.11 Data Not Lognormal at 5% Significance Level
Data Not Lognormal at 5% Significance Level

5% Shapiro Wilk P Value 9.406E- Data Not Lognormal at 5% Significance Level
Lilliefors Test Statistic       0.14

Maximum of Logged Data       5.97 SD of logged Data       0.43

Lognormal Statistics
Minimum of Logged Data       2.85 Mean of logged Data       3.62

Approximate Chi Square Value (0.05)    312.3

Assuming Gamma Distribution
oximate Gamma UCL (use when n>=50))      49.95% Adjusted Gamma UCL (use when n<50)      50.12

Adjusted Level of Significance      0.045 Adjusted Chi Square Value    311.2

Lilliefors Lognormal GOF Test

Lognormal GOF Test
Shapiro Wilk Test Statistic       0.80 Shapiro Wilk Lognormal GOF Test

Data Not Gamma Distributed at 5% Significance Level

Gamma Statistics
k hat (MLE)       3.33 k star (bias corrected MLE)       3.16

Theta hat (MLE)      13.18 Theta star (bias corrected MLE)      13.87
nu hat (MLE)    373.6 nu star (bias corrected)    354.9

MLE Mean (bias corrected)      43.95 MLE Sd (bias corrected)      24.69

Assuming Normal Distribution
   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL      54.87

Gamma GOF Test
A-D Test Statistic       4.96 Anderson-Darling Gamma GOF Test

5% A-D Critical Value       0.75ata Not Gamma Distributed at 5% Significance Lev
K-S Test Statistic       0.21 Kolmogrov-Smirnoff Gamma GOF Test

5% K-S Critical Value       0.12ata Not Gamma Distributed at 5% Significance Lev

5% Shapiro Wilk P Value       0 Data Not Normal at 5% Significance Level
Lilliefors Test Statistic       0.31 Lilliefors GOF Test

   95% Adjusted-CLT UCL (Chen-1995)      61.09

5% Lilliefors Critical Value       0.11 Data Not Normal at 5% Significance Level
Data Not Normal at 5% Significance Level

   95% Modified-t UCL (Johnson-1978)      55.87

Normal GOF Test
Shapiro Wilk Test Statistic       0.31 Shapiro Wilk GOF Test
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DATA ENTRY SHEET

CALCULATE RISK-BASED SOIL CONCENTRATION (enter "X" in "YES" box)

YES X

OR
CALCULATE INCREMENTAL RISKS FROM ACTUAL SOIL CONCENTRATION (enter "X" in "YES" box and initial soil conc. below)

YES

ENTER ENTER
Initial

Chemical soil
CAS No. conc.,

(numbers only, CR

no dashes) (g/kg) Chemical

108883 Toluene

ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER
MORE Depth Depth below Totals must add up to value of Lt (cell G28) Soil

 below grade grade to bottom Thickness Thickness stratum A User-defined
Average to bottom Depth below of contamination, Thickness of soil of soil SCS stratum A

soil of enclosed grade to top (enter value of 0 of soil stratum B, stratum C, soil type soil vapor
temperature, space floor, of contamination, if value is unknown) stratum A, (Enter value or 0) (Enter value or 0) (used to estimate OR permeability,

TS LF Lt Lb hA hB hC soil vapor kv

(oC) (cm) (cm) (cm) (cm) (cm) (cm) permeability) (cm2)

10 1 1 152 1 0 0 1.00E-08

ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER
MORE Stratum A Stratum A Stratum A Stratum A Stratum A Stratum B Stratum B Stratum B Stratum B Stratum B Stratum C Stratum C Stratum C Stratum C Stratum C
 SCS soil dry soil total soil water-filled soil organic SCS soil dry soil total soil water-filled soil organic SCS soil dry soil total soil water-filled soil organic

soil type bulk density, porosity, porosity, carbon fraction, soil type bulk density, porosity, porosity, carbon fraction, soil type bulk density, porosity, porosity, carbon fraction,

b
A nA

w
A foc

A b
B nB

w
B foc

B b
C nC

w
C foc

C

(g/cm3) (unitless) (cm3/cm3) (unitless) (g/cm3) (unitless) (cm3/cm3) (unitless) (g/cm3) (unitless) (cm3/cm3) (unitless)

1.65 0.439 0.045 0.002

ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER
MORE Enclosed Enclosed Enclosed Average vapor
 space Soil-bldg. space space Enclosed Floor-wall Indoor flow rate into bldg.

floor pressure floor floor space seam crack air exchange OR
thickness, differential, length, width, height, width, rate, Leave blank to calculate

Lcrack P LB WB HB w ER Qsoil

(cm) (g/cm-s2) (cm) (cm) (cm) (cm) (1/h) (L/m)

10 40 1000 1000 244 0.1 0.25

ENTER ENTER ENTER ENTER ENTER ENTER
Averaging Averaging Target Target hazard
time for time for Exposure Exposure risk for quotient for

carcinogens, noncarcinogens, duration, frequency, carcinogens, noncarcinogens,
ATC ATNC ED EF TR THQ

(yrs) (yrs) (yrs) (days/yr) (unitless) (unitless)

70 30 30 350 1.0E-05 1

Used to calculate risk-based
END soil concentration.

SL-ADV
Version 3.1; 02/04

Reset to 
Defaults

Lookup Soil 
Parameters

Lookup Soil 
Parameters

Lookup Soil 
Parameters
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CHEMICAL PROPERTIES SHEET

Henry's Henry's Enthalpy of Organic Pure
law constant law constant vaporization at Normal carbon component Unit Physical

Diffusivity Diffusivity at reference reference the normal boiling Critical partition water risk Reference state at
in air, in water, temperature, temperature, boiling point, point, temperature, coefficient, solubility, factor, conc., soil

Da Dw H TR Hv,b TB TC Koc S URF RfC temperature,

(cm2/s) (cm2/s) (atm-m3/mol) (oC) (cal/mol) (oK) (oK) (cm3/g) (mg/L) (g/m3)-1 (mg/m3) (S,L,G)

8.70E-02 8.60E-06 6.62E-03 25 7,930 383.78 591.79 1.82E+02 5.26E+02 0.0E+00 5.0E+00 L

END
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INTERMEDIATE CALCULATIONS SHEET

Stratum A Stratum B Stratum C Stratum A Stratum A Stratum A Stratum A Floor-
Source- soil soil soil effective soil soil soil wall Initial soil Bldg.

Exposure building air-filled air-filled air-filled total fluid intrinsic relative air effective vapor seam concentration ventilation
duration, separation, porosity, porosity, porosity, saturation, permeability, permeability, permeability, perimeter, used, rate,

 LT a
A a

B a
C Ste ki krg kv Xcrack CR Qbuilding

(sec) (cm) (cm3/cm3) (cm3/cm3) (cm3/cm3) (cm3/cm3) (cm2) (cm2) (cm2) (cm) (g/kg) (cm3/s)

9.46E+08 1 0.394 ERROR ERROR #N/A #N/A #N/A 1.00E-08 4,000 1.00E+00 1.69E+04

Area of Stratum Stratum Stratum Total
enclosed Crack- Crack Enthalpy of Henry's law Henry's law Vapor A B C overall

space to-total depth vaporization at constant at constant at viscosity at effective effective effective effective Diffusion Convection
below area below ave. soil ave. soil ave. soil ave. soil diffusion diffusion diffusion diffusion path path
grade, ratio, grade, temperature, temperature, temperature, temperature, coefficient, coefficient, coefficient, coefficient, length, length,

AB  Zcrack Hv,TS HTS H'TS TS Deff
A Deff

B Deff
C Deff

T Ld Lp

(cm2) (unitless) (cm) (cal/mol) (atm-m3/mol) (unitless) (g/cm-s) (cm2/s) (cm2/s) (cm2/s) (cm2/s) (cm) (cm)

1.00E+06 4.00E-04 1 9,154 2.92E-03 1.26E-01 1.75E-04 2.03E-02 0.00E+00 0.00E+00 2.03E-02 1 1

Exponent of Infinite
Average Crack equivalent source Infinite Exposure

Soil-water Source vapor effective foundation indoor source Time for duration >
partition vapor Crack flow rate diffusion Area of Peclet attenuation bldg. Finite Finite source time for

coefficient, conc., radius, into bldg., coefficient, crack, number, coefficient, conc., source source depletion, source
Kd Csource rcrack Qsoil Dcrack

Acrack exp(Pef)  Cbuilding  term  term D depletion

(cm3/g) (g/m3) (cm) (cm3/s) (cm2/s) (cm2) (unitless) (unitless) (g/m3) (unitless) (sec)-1
(sec) (YES/NO)

3.64E-01 2.98E+02 0.10 1.91E+01 2.03E-02 4.00E+02 1.70E+10 NA NA 1.06E+03 3.67E-03 4.68E+07 YES

Finite
source Mass Finite Final
indoor limit source finite Unit

attenuation bldg. bldg. source bldg. risk Reference
coefficient, conc., conc., conc., factor, conc.,

<> Cbuilding Cbuilding Cbuilding URF RfC

(unitless) (g/m3) (g/m3) (g/m3) (g/m3)-1 (mg/m3)

NA 1.55E-02 NA 1.55E-02 NA 5.0E+00

END
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RESULTS SHEET

RISK-BASED SOIL CONCENTRATION CALCULATIONS: INCREMENTAL RISK CALCULATIONS:

Incremental Hazard
Indoor Indoor Risk-based Final risk from quotient

exposure exposure indoor Soil indoor vapor from vapor
soil soil exposure saturation exposure intrusion to intrusion to

conc., conc., soil conc., soil indoor air, indoor air,
carcinogen noncarcinogen conc., Csat conc., carcinogen noncarcinogen

(g/kg) (g/kg) (g/kg) (g/kg) (g/kg) (unitless) (unitless)

NA 3.35E+05 3.35E+05 2.22E+05 2.22E+05 NA NA

MESSAGE AND ERROR SUMMARY BELOW: (DO NOT USE RESULTS IF ERRORS ARE PRESENT)
MESSAGE: The values of Csource and Cbuilding on the INTERCALCS worksheet are based on unity and do not represent actual values.

SCROLL
DOWN

TO "END"

END

SL-ADV-REV2-4_V-Site_grp2_Toluene.xls 4 of 8



VLOOKUP TABLES

Soil Properties Lookup Table Bulk Density

SCS Soil Type Ks (cm/h) 1 (1/cm) N (unitless) M (unitless) n (cm3/cm3) r (cm3/cm3) Mean Grain Diameter (cm) (g/cm3) w (cm3/cm3) SCS Soil Name

C 0.61 0.01496 1.253 0.2019 0.459 0.098 0.0092 1.43 0.215 Clay
CL 0.34 0.01581 1.416 0.2938 0.442 0.079 0.016 1.48 0.168 Clay Loam
L 0.50 0.01112 1.472 0.3207 0.399 0.061 0.020 1.59 0.148 Loam
LS 4.38 0.03475 1.746 0.4273 0.390 0.049 0.040 1.62 0.076 Loamy Sand
S 26.78 0.03524 3.177 0.6852 0.375 0.053 0.044 1.66 0.054 Sand
SC 0.47 0.03342 1.208 0.1722 0.385 0.117 0.025 1.63 0.197 Sandy Clay
SCL 0.55 0.02109 1.330 0.2481 0.384 0.063 0.029 1.63 0.146 Sandy Clay Loam
SI 1.82 0.00658 1.679 0.4044 0.489 0.050 0.0046 1.35 0.167 Silt
SIC 0.40 0.01622 1.321 0.2430 0.481 0.111 0.0039 1.38 0.216 Silty Clay
SICL 0.46 0.00839 1.521 0.3425 0.482 0.090 0.0056 1.37 0.198 Silty Clay Loam
SIL 0.76 0.00506 1.663 0.3987 0.439 0.065 0.011 1.49 0.180 Silt Loam
SL 1.60 0.02667 1.449 0.3099 0.387 0.039 0.030 1.62 0.103 Sandy Loam

Chemical Properties Lookup Table
Organic Pure Henry's Henry's Enthalpy of
carbon component law constant law constant Normal vaporization at Unit Physical
partition Diffusivity Diffusivity water Henry's at reference reference boiling Critical the normal risk Reference state at

coefficient, in air, in water, solubility, law constant temperature, temperature, point, temperature, boiling point, factor, conc., soil URF RfC
Koc Da Dw S H' H TR TB TC Hv,b URF RfC temperature, extrapolated extrapolated

CAS No. Chemical (cm3/g) (cm2/s) (cm2/s) (mg/L) (unitless) (atm-m3/mol) (oC) (oK) (oK) (cal/mol) (g/m3)-1 (mg/m3) (S,L,G) (X) (X)

Surrogate toxicity values (red 
numbers) used with the surrogate 
chemical presented below.

56235 Carbon tetrachloride 1.74E+02 7.80E-02 8.80E-06 7.93E+02 1.24E+00 3.03E-02 25 349.90 556.60 7,127 6.0E-06 1.0E-01 L
57749 Chlordane 1.20E+05 1.18E-02 4.37E-06 5.60E-02 1.99E-03 4.85E-05 25 624.24 885.73 14,000 1.0E-04 7.0E-04 S
58899 gamma-HCH (Lindane) 1.07E+03 1.42E-02 7.34E-06 7.30E+00 5.73E-04 1.40E-05 25 596.55 839.36 15,000 3.7E-04 1.1E-03 S X X
60297 Ethyl ether 5.73E+00 7.82E-02 8.61E-06 5.68E+04 1.35E+00 3.29E-02 25 307.50 466.74 6,338 0.0E+00 7.0E-01 L X
60571 Dieldrin 2.14E+04 1.25E-02 4.74E-06 1.95E-01 6.18E-04 1.51E-05 25 613.32 842.25 17,000 4.6E-03 1.8E-04 S X
67641 Acetone 5.75E-01 1.24E-01 1.14E-05 1.00E+06 1.59E-03 3.87E-05 25 329.20 508.10 6,955 0.0E+00 3.1E+01 L X
67663 Chloroform 3.98E+01 1.04E-01 1.00E-05 7.92E+03 1.50E-01 3.66E-03 25 334.32 536.40 6,988 2.3E-05 9.8E-02 L
67721 Hexachloroethane 1.78E+03 2.50E-03 6.80E-06 5.00E+01 1.59E-01 3.88E-03 25 458.00 695.00 9,510 1.1E-05 3.0E-02 S X
71432 Benzene 5.89E+01 8.80E-02 9.80E-06 1.79E+03 2.27E-01 5.54E-03 25 353.24 562.16 7,342 7.8E-06 3.0E-02 L
71556 1,1,1-Trichloroethane 1.10E+02 7.80E-02 8.80E-06 1.33E+03 7.03E-01 1.72E-02 25 347.24 545.00 7,136 0.0E+00 5.0E+00 L
72435 Methoxychlor 9.77E+04 1.56E-02 4.46E-06 1.00E-01 6.46E-04 1.58E-05 25 651.02 848.49 16,000 0.0E+00 1.8E-02 S X
72559 DDE 4.47E+06 1.44E-02 5.87E-06 1.20E-01 8.59E-04 2.09E-05 25 636.44 860.38 15,000 9.7E-05 0.0E+00 S X
74839 Methyl bromide 1.05E+01 7.28E-02 1.21E-05 1.52E+04 2.55E-01 6.22E-03 25 276.71 467.00 5,714 0.0E+00 5.0E-03 G
74873 Methyl chloride (chloromethane) 2.12E+00 1.26E-01 6.50E-06 5.33E+03 3.61E-01 8.80E-03 25 249.00 416.25 5,115 1.8E-06 9.0E-02 L
74908 Hydrogen cyanide 3.80E+00 1.93E-01 2.10E-05 1.00E+06 5.44E-03 1.33E-04 25 299.00 456.70 6,676 0.0E+00 3.0E-03 L
74953 Methylene  bromide 1.26E+01 4.30E-02 8.44E-06 1.19E+04 3.52E-02 8.59E-04 25 370.00 583.00 7,868 0.0E+00 4.0E-04 L X
75003 Chloroethane (ethyl chloride) 4.40E+00 2.71E-01 1.15E-05 5.68E+03 3.61E-01 8.80E-03 25 285.30 460.40 5,879 0.0E+00 1.0E+01 L X
75014 Vinyl chloride (chloroethene) 1.86E+01 1.06E-01 1.23E-05 8.80E+03 1.10E+00 2.69E-02 25 259.25 432.00 5,250 4.4E-06 1.0E-01 G
75058 Acetonitrile 4.20E+00 1.28E-01 1.66E-05 1.00E+06 1.42E-03 3.45E-05 25 354.60 545.50 7,110 0.0E+00 6.0E-02 L
75070 Acetaldehyde 1.06E+00 1.24E-01 1.41E-05 1.00E+06 3.23E-03 7.87E-05 25 293.10 466.00 6,157 2.2E-06 9.0E-03 L
75092 Methylene chloride 1.17E+01 1.01E-01 1.17E-05 1.30E+04 8.96E-02 2.18E-03 25 313.00 510.00 6,706 1.0E-08 6.0E-01 L
75150 Carbon disulfide 4.57E+01 1.04E-01 1.00E-05 1.19E+03 1.24E+00 3.02E-02 25 319.00 552.00 6,391 0.0E+00 7.0E-01 L
75218 Ethylene oxide 1.33E+00 1.04E-01 1.45E-05 3.04E+05 2.27E-02 5.54E-04 25 283.60 469.00 6,104 1.0E-04 0.0E+00 L
75252 Bromoform 8.71E+01 1.49E-02 1.03E-05 3.10E+03 2.41E-02 5.88E-04 25 422.35 696.00 9,479 1.1E-06 0.0E+00 L X
75274 Bromodichloromethane 5.50E+01 2.98E-02 1.06E-05 6.74E+03 6.54E-02 1.60E-03 25 363.15 585.85 7,800 3.7E-05 0.0E+00 L X X
75296 2-Chloropropane 9.14E+00 8.88E-02 1.01E-05 3.73E+03 5.93E-01 1.45E-02 25 308.70 485.00 6,286 0.0E+00 1.0E-01 L
75343 1,1-Dichloroethane 3.16E+01 7.42E-02 1.05E-05 5.06E+03 2.30E-01 5.61E-03 25 330.55 523.00 6,895 1.6E-06 0.0E+00 L
75354 1,1-Dichloroethylene 5.89E+01 9.00E-02 1.04E-05 2.25E+03 1.07E+00 2.60E-02 25 304.75 576.05 6,247 0.0E+00 2.0E-01 L
75456 Chlorodifluoromethane 4.79E+01 1.01E-01 1.28E-05 2.00E+00 1.10E+00 2.70E-02 25 232.40 369.30 4,836 0.0E+00 5.0E+01 L
75694 Trichlorofluoromethane 4.97E+02 8.70E-02 9.70E-06 1.10E+03 3.97E+00 9.68E-02 25 296.70 471.00 5,999 0.0E+00 7.0E-01 L
75718 Dichlorodifluoromethane 4.57E+02 6.65E-02 9.92E-06 2.80E+02 1.40E+01 3.42E-01 25 243.20 384.95 9,421 0.0E+00 1.0E-01 L
76131 1,1,2-Trichloro-1,2,2-trifluoroetha 1.11E+04 7.80E-02 8.20E-06 1.70E+02 1.97E+01 4.80E-01 25 320.70 487.30 6,463 0.0E+00 3.0E+01 L
76448 Heptachlor 1.41E+06 1.12E-02 5.69E-06 1.80E-01 6.05E+01 1.48E+00 25 603.69 846.31 13,000 1.3E-03 1.8E-03 S X
77474 Hexachlorocyclopentadiene 2.00E+05 1.61E-02 7.21E-06 1.80E+00 1.10E+00 2.69E-02 25 512.15 746.00 10,931 0.0E+00 2.0E-04 L
78831 Isobutanol 2.59E+00 8.60E-02 9.30E-06 8.50E+04 4.83E-04 1.18E-05 25 381.04 547.78 10,936 0.0E+00 1.1E+00 L X
78875 1,2-Dichloropropane 4.37E+01 7.82E-02 8.73E-06 2.80E+03 1.15E-01 2.79E-03 25 369.52 572.00 7,590 1.0E-05 4.0E-03 L X
78933 Methylethylketone (2-butanone) 2.30E+00 8.08E-02 9.80E-06 2.23E+05 2.29E-03 5.58E-05 25 352.50 536.78 7,481 0.0E+00 5.0E+00 L
79005 1,1,2-Trichloroethane 5.01E+01 7.80E-02 8.80E-06 4.42E+03 3.73E-02 9.11E-04 25 386.15 602.00 8,322 1.6E-05 2.0E-04 L X
79016 Trichloroethylene 1.66E+02 7.90E-02 9.10E-06 1.47E+03 4.21E-01 1.03E-02 25 360.36 544.20 7,505 4.1E-06 3.0E-03 L X
79209 Methyl acetate 3.26E+00 1.04E-01 1.00E-05 2.00E+03 4.84E-03 1.18E-04 25 329.80 506.70 7,260 0.0E+00 3.5E+00 L X
79345 1,1,2,2-Tetrachloroethane 9.33E+01 7.10E-02 7.90E-06 2.96E+03 1.41E-02 3.44E-04 25 419.60 661.15 8,996 5.8E-05 0.0E+00 L X
79469 2-Nitropropane 1.17E+01 9.23E-02 1.01E-05 1.70E+04 5.03E-03 1.23E-04 25 393.20 594.00 8,383 2.7E-03 2.0E-02 L
80626 Methylmethacrylate 6.98E+00 7.70E-02 8.60E-06 1.50E+04 1.38E-02 3.36E-04 25 373.50 567.00 8,975 0.0E+00 7.0E-01 L
83329 Acenaphthene 7.08E+03 4.21E-02 7.69E-06 3.57E+00 6.34E-03 1.55E-04 25 550.54 803.15 12,155 0.0E+00 0.0E+00 S X
86737 Fluorene 1.38E+04 3.63E-02 7.88E-06 1.98E+00 2.60E-03 6.34E-05 25 570.44 870.00 12,666 0.0E+00 0.0E+00 S X
87683 Hexachloro-1,3-butadiene 5.37E+04 5.61E-02 6.16E-06 3.20E+00 3.33E-01 8.13E-03 25 486.15 738.00 10,206 2.2E-05 0.0E+00 L X
88722 o-Nitrotoluene 3.24E+02 5.87E-02 8.67E-06 6.50E+02 5.11E-04 1.25E-05 25 495.00 720.00 12,239 0.0E+00 0.0E+00 L X
91203 Naphthalene 2.00E+03 5.90E-02 7.50E-06 3.10E+01 1.98E-02 4.82E-04 25 491.14 748.40 10,373 3.4E-05 3.0E-03 S
91576 2-Methylnaphthalene 2.81E+03 5.22E-02 7.75E-06 2.46E+01 2.12E-02 5.17E-04 25 514.26 761.00 12,600 0.0E+00 3.0E-03 S X Naphthalene
92524 Biphenyl 4.38E+03 4.04E-02 8.15E-06 7.45E+00 1.23E-02 2.99E-04 25 529.10 789.00 10,890 0.0E+00 1.8E-01 S X
95476 o-Xylene 3.63E+02 8.70E-02 1.00E-05 1.78E+02 2.12E-01 5.18E-03 25 417.60 630.30 8,661 0.0E+00 1.0E-01 L
95501 1,2-Dichlorobenzene 6.17E+02 6.90E-02 7.90E-06 1.56E+02 7.77E-02 1.90E-03 25 453.57 705.00 9,700 0.0E+00 2.0E-01 L
95578 2-Chlorophenol 3.88E+02 5.01E-02 9.46E-06 2.20E+04 1.60E-02 1.18E+05 25 447.53 675.00 9,572 0.0E+00 2.0E-01 L X Phenol
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VLOOKUP TABLES

95636 1,2,4-Trimethylbenzene 1.35E+03 6.06E-02 7.92E-06 5.70E+01 2.52E-01 6.14E-03 25 442.30 649.17 9,369 0.0E+00 7.0E-03 L
96184 1,2,3-Trichloropropane 2.20E+01 7.10E-02 7.90E-06 1.75E+03 1.67E-02 4.08E-04 25 430.00 652.00 9,171 0.0E+00 3.0E-04 L X
96333 Methyl acrylate 4.53E+00 9.76E-02 1.02E-05 6.00E+04 7.68E-03 1.87E-04 25 353.70 536.00 7,749 0.0E+00 1.1E-01 L X
97632 Ethylmethacrylate 2.95E+01 6.53E-02 8.37E-06 3.67E+03 3.44E-02 8.40E-04 25 390.00 571.00 10,957 0.0E+00 3.2E-01 L X
98066 tert-Butylbenzene 7.71E+02 5.65E-02 8.02E-06 2.95E+01 4.87E-01 1.19E-02 25 442.10 1220.00 8,980 0.0E+00 3.0E-02 L X Benzene
98828 Cumene 4.89E+02 6.50E-02 7.10E-06 6.13E+01 4.74E+01 1.46E-02 25 425.56 631.10 10,335 0.0E+00 4.0E-01 L
98862 Acetophenone 5.77E+01 6.00E-02 8.73E-06 6.13E+03 4.38E-04 1.07E-05 25 475.00 709.50 11,732 0.0E+00 3.5E-01 S,L X
98953 Nitrobenzene 6.46E+01 7.60E-02 8.60E-06 2.09E+03 9.82E-04 2.39E-05 25 483.95 719.00 10,566 4.0E-05 9.0E-03 L

100414 Ethylbenzene 3.63E+02 7.50E-02 7.80E-06 1.69E+02 3.22E-01 7.86E-03 25 409.34 617.20 8,501 2.5E-06 1.0E+00 L
100425 Styrene 7.76E+02 7.10E-02 8.00E-06 3.10E+02 1.12E-01 2.74E-03 25 418.31 636.00 8,737 0.0E+00 1.0E+00 L
100447 Benzylchloride 6.14E+01 7.50E-02 7.80E-06 5.25E+02 1.70E-02 4.14E-04 25 452.00 685.00 8,773 4.9E-05 0.0E+00 L X
100527 Benzaldehyde 4.59E+01 7.21E-02 9.07E-06 3.30E+03 9.73E-04 2.37E-05 25 452.00 695.00 11,658 0.0E+00 3.5E-01 L X
103651 n-Propylbenzene 5.62E+02 6.01E-02 7.83E-06 6.00E+01 4.37E-01 1.07E-02 25 432.20 630.00 9,123 0.0E+00 1.0E+00 L X
104518 n-Butylbenzene 1.11E+03 5.70E-02 8.12E-06 2.00E+00 5.38E-01 1.31E-02 25 456.46 660.50 9,290 0.0E+00 3.0E-02 L X Benzene
106423 p-Xylene 3.89E+02 7.69E-02 8.44E-06 1.85E+02 3.13E-01 7.64E-03 25 411.52 616.20 8,525 0.0E+00 1.0E-01 L
106467 1,4-Dichlorobenzene 6.17E+02 6.90E-02 7.90E-06 7.90E+01 9.82E-02 2.39E-03 25 447.21 684.75 9,271 1.1E-05 8.0E-01 S
106934 1,2-Dibromoethane (ethylene dibr 2.50E+01 2.17E-02 1.19E-05 4.18E+03 3.04E-02 7.41E-04 25 404.60 583.00 8,310 6.0E-04 9.0E-03 L
106990 1,3-Butadiene 1.91E+01 2.49E-01 1.08E-05 7.35E+02 3.01E+00 7.34E-02 25 268.60 425.00 5,370 3.0E-02 2.0E-03 L
107028 Acrolein 2.76E+00 1.05E-01 1.22E-05 2.13E+05 4.99E-03 1.22E-04 25 325.60 506.00 6,731 0.0E+00 2.0E-05 L
107062 1,2-Dichloroethane 1.74E+01 1.04E-01 9.90E-06 8.52E+03 4.00E-02 9.77E-04 25 356.65 561.00 7,643 2.6E-05 7.0E-03 L
107131 Acrylonitrile 5.90E+00 1.22E-01 1.34E-05 7.40E+04 4.21E-03 1.03E-04 25 350.30 519.00 7,786 6.8E-05 2.0E-03 L
108054 Vinyl acetate 5.25E+00 8.50E-02 9.20E-06 2.00E+04 2.09E-02 5.10E-04 25 345.65 519.13 7,800 0.0E+00 2.0E-01 L
108101 Methylisobutylketone (4-methyl-2 9.06E+00 7.50E-02 7.80E-06 1.90E+04 5.64E-03 1.38E-04 25 389.50 571.00 8,243 0.0E+00 3.0E+00 L
108383 m-Xylene 4.07E+02 7.00E-02 7.80E-06 1.61E+02 3.00E-01 7.32E-03 25 412.27 617.05 8,523 0.0E+00 1.0E-01 L
108678 1,3,5-Trimethylbenzene 1.35E+03 6.02E-02 8.67E-06 2.00E+00 2.41E-01 5.87E-03 25 437.89 637.25 9,321 0.0E+00 7.0E-03 L 1,2,4-Trimethylbenzene
108872 Methylcyclohexane 7.85E+01 7.35E-02 8.52E-06 1.40E+01 4.22E+00 1.03E-01 25 373.90 572.20 7,474 0.0E+00 3.0E+00 L
108883 Toluene 1.82E+02 8.70E-02 8.60E-06 5.26E+02 2.72E-01 6.62E-03 25 383.78 591.79 7,930 0.0E+00 5.0E+00 L
108907 Chlorobenzene 2.19E+02 7.30E-02 8.70E-06 4.72E+02 1.51E-01 3.69E-03 25 404.87 632.40 8,410 0.0E+00 5.0E-02 L
109693 1-Chlorobutane 1.72E+01 8.26E-02 1.00E-05 1.10E+03 6.93E-01 1.69E-02 25 351.60 542.00 7,263 0.0E+00 1.4E+00 L X
110009 Furan 1.86E+01 1.04E-01 1.22E-05 1.00E+04 2.21E-01 5.39E-03 25 304.60 490.20 6,477 0.0E+00 3.5E-03 L X
110543 Hexane 4.34E+01 2.00E-01 7.77E-06 1.24E+01 6.82E+01 1.66E+00 25 341.70 508.00 6,895 0.0E+00 2.0E-01 L
111444 Bis(2-chloroethyl)ether 1.55E+01 6.92E-02 7.53E-06 1.72E+04 7.36E-04 1.80E-05 25 451.15 659.79 10,803 3.3E-04 0.0E+00 L
115297 Endosulfan 2.14E+03 1.15E-02 4.55E-06 5.10E-01 4.58E-04 1.12E-05 25 674.43 942.94 14,000 0.0E+00 2.1E-02 S X
118741 Hexachlorobenzene 5.50E+04 5.42E-02 5.91E-06 5.00E-03 5.40E-02 1.32E-03 25 582.55 825.00 14,447 4.6E-04 0.0E+00 S X
120821 1,2,4-Trichlorobenzene 1.78E+03 3.00E-02 8.23E-06 4.88E+01 5.81E-02 1.42E-03 25 486.15 725.00 10,471 0.0E+00 2.0E-03 L
123739 Crotonaldehyde (2-butenal) 4.82E+00 9.56E-02 1.07E-05 3.69E+04 7.99E-04 1.95E-05 25 375.20 568.00 9 5.4E-04 0.0E+00 L X
124481 Chlorodibromomethane 6.31E+01 1.96E-02 1.05E-05 2.60E+03 3.20E-02 7.81E-04 25 416.14 678.20 5,900 2.7E-05 0.0E+00 L X X
126987 Methacrylonitrile 3.58E+01 1.12E-01 1.32E-05 2.54E+04 1.01E-02 2.46E-04 25 363.30 554.00 7,600 0.0E+00 7.0E-04 L
126998 2-Chloro-1,3-butadiene (chloropre 6.73E+01 8.58E-02 1.03E-05 2.12E+03 4.91E-01 1.20E-02 25 332.40 525.00 8,075 0.0E+00 7.0E-03 L
127184 Tetrachloroethylene 1.55E+02 7.20E-02 8.20E-06 2.00E+02 7.53E-01 1.84E-02 25 394.40 620.20 8,288 2.6E-07 6.0E-04 L
129000 Pyrene 1.05E+05 2.72E-02 7.24E-06 1.35E+00 4.50E-04 1.10E-05 25 667.95 936 14370 0.0E+00 0.0E+00 S X
132649 Dibenzofuran 5.15E+03 2.38E-02 6.00E-06 3.10E+00 5.15E-04 1.26E-05 25 560 824 66400 0.0E+00 0.0E+00 S X
135988 sec-Butylbenzene 9.66E+02 5.70E-02 8.12E-06 3.94E+00 5.68E-01 1.39E-02 25 446.5 679 88730 0.0E+00 3.0E-02 L X Benzene
141786 Ethylacetate 6.44E+00 7.32E-02 9.70E-06 8.03E+04 5.64E-03 1.38E-04 25 350.26 523.3 7633.66 0.0E+00 3.2E+00 L X
156592 cis-1,2-Dichloroethylene 3.55E+01 7.36E-02 1.13E-05 3.50E+03 1.67E-01 4.07E-03 25 333.65 544 7192 0.0E+00 6.0E-02 L X trans-1,2-Dichloroethylene
156605 trans-1,2-Dichloroethylene 5.25E+01 7.07E-02 1.19E-05 6.30E+03 3.84E-01 9.36E-03 25 320.85 516.5 6717 0.0E+00 6.0E-02 L X
541731 1,3-Dichlorobenzene 1.98E+03 6.92E-02 7.86E-06 1.34E+02 1.27E-01 3.09E-03 25 446 684 9230.18 0.0E+00 2.0E-01 L X 1,2-Dichlorobenzene
309002 Aldrin 2.45E+06 1.32E-02 4.86E-06 1.70E-02 6.95E-03 1.70E-04 25 603.01 839.37 15000 4.9E-03 1.1E-04 S X
319846 alpha-HCH (alpha-BHC) 1.23E+03 1.42E-02 7.34E-06 2.00E+00 4.34E-04 1.06E-05 25 596.55 839.36 15000 1.8E-03 0.0E+00 S
542756 1,3-Dichloropropene 4.57E+01 6.26E-02 1.00E-05 2.80E+03 7.24E-01 1.77E-02 25 381.15 587.38 7900 4.0E-06 2.0E-02 L
630206 1,1,1,2-Tetrachloroethane 1.16E+02 7.10E-02 7.90E-06 1.10E+03 9.90E-02 2.41E-03 25 403.5 624 9768.282525 7.4E-06 0.0E+00 L X

1634044 MTBE 7.26E+00 1.02E-01 1.05E-05 5.10E+04 2.56E-02 6.23E-04 25 328.3 497.1 6677.66 0.0E+00 3.0E+00 L
7439976 Mercury (elemental) 5.20E+01 3.07E-02 6.30E-06 2.00E+01 4.40E-01 1.07E-02 25 629.88 1750 14127 0.0E+00 3.0E-04 L
591786 2-Hexanone 1.50E+01 7.00E-02 8.40E-06 1.70E+04 3.80E-03 9.30E-05 25 400.8 587 8554 0.0E+00 3.0E-02 L

Highlighted chemicals do not have inhalation toxicity values or a surrogate.
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DATA ENTRY SHEET

CALCULATE RISK-BASED SOIL CONCENTRATION (enter "X" in "YES" box)

YES X

OR
CALCULATE INCREMENTAL RISKS FROM ACTUAL SOIL CONCENTRATION (enter "X" in "YES" box and initial soil conc. below)

YES

ENTER ENTER
Initial

Chemical soil
CAS No. conc.,

(numbers only, CR

no dashes) (g/kg) Chemical

127184 Tetrachloroethylene

ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER
MORE Depth Depth below Totals must add up to value of Lt (cell G28) Soil

 below grade grade to bottom Thickness Thickness stratum A User-defined
Average to bottom Depth below of contamination, Thickness of soil of soil SCS stratum A

soil of enclosed grade to top (enter value of 0 of soil stratum B, stratum C, soil type soil vapor
temperature, space floor, of contamination, if value is unknown) stratum A, (Enter value or 0) (Enter value or 0) (used to estimate OR permeability,

TS LF Lt Lb hA hB hC soil vapor kv

(oC) (cm) (cm) (cm) (cm) (cm) (cm) permeability) (cm2)

10 1 1 183 1 0 0 1.00E-08

ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER
MORE Stratum A Stratum A Stratum A Stratum A Stratum A Stratum B Stratum B Stratum B Stratum B Stratum B Stratum C Stratum C Stratum C Stratum C Stratum C
 SCS soil dry soil total soil water-filled soil organic SCS soil dry soil total soil water-filled soil organic SCS soil dry soil total soil water-filled soil organic

soil type bulk density, porosity, porosity, carbon fraction, soil type bulk density, porosity, porosity, carbon fraction, soil type bulk density, porosity, porosity, carbon fraction,

b
A nA

w
A foc

A b
B nB

w
B foc

B b
C nC

w
C foc

C

(g/cm3) (unitless) (cm3/cm3) (unitless) (g/cm3) (unitless) (cm3/cm3) (unitless) (g/cm3) (unitless) (cm3/cm3) (unitless)

1.65 0.439 0.045 0.002

ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER
MORE Enclosed Enclosed Enclosed Average vapor
 space Soil-bldg. space space Enclosed Floor-wall Indoor flow rate into bldg.

floor pressure floor floor space seam crack air exchange OR
thickness, differential, length, width, height, width, rate, Leave blank to calculate

Lcrack P LB WB HB w ER Qsoil

(cm) (g/cm-s2) (cm) (cm) (cm) (cm) (1/h) (L/m)

10 40 1000 1000 244 0.1 0.25

ENTER ENTER ENTER ENTER ENTER ENTER
Averaging Averaging Target Target hazard
time for time for Exposure Exposure risk for quotient for

carcinogens, noncarcinogens, duration, frequency, carcinogens, noncarcinogens,
ATC ATNC ED EF TR THQ

(yrs) (yrs) (yrs) (days/yr) (unitless) (unitless)

70 30 30 350 1.0E-05 1

Used to calculate risk-based
END soil concentration.

SL-ADV
Version 3.1; 02/04

Reset to 
Defaults

Lookup Soil 
Parameters

Lookup Soil 
Parameters

Lookup Soil 
Parameters
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CHEMICAL PROPERTIES SHEET

Henry's Henry's Enthalpy of Organic Pure
law constant law constant vaporization at Normal carbon component Unit Physical

Diffusivity Diffusivity at reference reference the normal boiling Critical partition water risk Reference state at
in air, in water, temperature, temperature, boiling point, point, temperature, coefficient, solubility, factor, conc., soil

Da Dw H TR Hv,b TB TC Koc S URF RfC temperature,

(cm2/s) (cm2/s) (atm-m3/mol) (oC) (cal/mol) (oK) (oK) (cm3/g) (mg/L) (g/m3)-1 (mg/m3) (S,L,G)

7.20E-02 8.20E-06 1.84E-02 25 8,288 394.40 620.20 1.55E+02 2.00E+02 2.6E-07 6.0E-04 L

END
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INTERMEDIATE CALCULATIONS SHEET

Stratum A Stratum B Stratum C Stratum A Stratum A Stratum A Stratum A Floor-
Source- soil soil soil effective soil soil soil wall Initial soil Bldg.

Exposure building air-filled air-filled air-filled total fluid intrinsic relative air effective vapor seam concentration ventilation
duration, separation, porosity, porosity, porosity, saturation, permeability, permeability, permeability, perimeter, used, rate,

 LT a
A a

B a
C Ste ki krg kv Xcrack CR Qbuilding

(sec) (cm) (cm3/cm3) (cm3/cm3) (cm3/cm3) (cm3/cm3) (cm2) (cm2) (cm2) (cm) (g/kg) (cm3/s)

9.46E+08 1 0.394 ERROR ERROR #N/A #N/A #N/A 1.00E-08 4,000 1.00E+00 1.69E+04

Area of Stratum Stratum Stratum Total
enclosed Crack- Crack Enthalpy of Henry's law Henry's law Vapor A B C overall

space to-total depth vaporization at constant at constant at viscosity at effective effective effective effective Diffusion Convection
below area below ave. soil ave. soil ave. soil ave. soil diffusion diffusion diffusion diffusion path path
grade, ratio, grade, temperature, temperature, temperature, temperature, coefficient, coefficient, coefficient, coefficient, length, length,

AB  Zcrack Hv,TS HTS H'TS TS Deff
A Deff

B Deff
C Deff

T Ld Lp

(cm2) (unitless) (cm) (cal/mol) (atm-m3/mol) (unitless) (g/cm-s) (cm2/s) (cm2/s) (cm2/s) (cm2/s) (cm) (cm)

1.00E+06 4.00E-04 1 9,553 7.81E-03 3.36E-01 1.75E-04 1.68E-02 0.00E+00 0.00E+00 1.68E-02 1 1

Exponent of Infinite
Average Crack equivalent source Infinite Exposure

Soil-water Source vapor effective foundation indoor source Time for duration >
partition vapor Crack flow rate diffusion Area of Peclet attenuation bldg. Finite Finite source time for

coefficient, conc., radius, into bldg., coefficient, crack, number, coefficient, conc., source source depletion, source
Kd Csource rcrack Qsoil Dcrack

Acrack exp(Pef)  Cbuilding  term  term D depletion

(cm3/g) (g/m3) (cm) (cm3/s) (cm2/s) (cm2) (unitless) (unitless) (g/m3) (unitless) (sec)-1
(sec) (YES/NO)

3.10E-01 8.05E+02 0.10 1.91E+01 1.68E-02 4.00E+02 2.30E+12 NA NA 8.79E+02 8.20E-03 2.15E+07 YES

Finite
source Mass Finite Final
indoor limit source finite Unit

attenuation bldg. bldg. source bldg. risk Reference
coefficient, conc., conc., conc., factor, conc.,

<> Cbuilding Cbuilding Cbuilding URF RfC

(unitless) (g/m3) (g/m3) (g/m3) (g/m3)-1 (mg/m3)

NA 1.87E-02 NA 1.87E-02 2.6E-07 6.0E-04

END
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RESULTS SHEET

RISK-BASED SOIL CONCENTRATION CALCULATIONS: INCREMENTAL RISK CALCULATIONS:

Incremental Hazard
Indoor Indoor Risk-based Final risk from quotient

exposure exposure indoor Soil indoor vapor from vapor
soil soil exposure saturation exposure intrusion to intrusion to

conc., conc., soil conc., soil indoor air, indoor air,
carcinogen noncarcinogen conc., Csat conc., carcinogen noncarcinogen

(g/kg) (g/kg) (g/kg) (g/kg) (g/kg) (unitless) (unitless)

5.00E+03 3.34E+01 3.34E+01 8.35E+04 3.34E+01 NA NA

MESSAGE AND ERROR SUMMARY BELOW: (DO NOT USE RESULTS IF ERRORS ARE PRESENT)
MESSAGE: The values of Csource and Cbuilding on the INTERCALCS worksheet are based on unity and do not represent actual values.

SCROLL
DOWN

TO "END"

END

SL-ADV-REV2-4_V-Site_grp2_Tetrachloroethene.xls 4 of 8



VLOOKUP TABLES

Soil Properties Lookup Table Bulk Density

SCS Soil Type Ks (cm/h) 1 (1/cm) N (unitless) M (unitless) n (cm3/cm3) r (cm3/cm3) Mean Grain Diameter (cm) (g/cm3) w (cm3/cm3) SCS Soil Name

C 0.61 0.01496 1.253 0.2019 0.459 0.098 0.0092 1.43 0.215 Clay
CL 0.34 0.01581 1.416 0.2938 0.442 0.079 0.016 1.48 0.168 Clay Loam
L 0.50 0.01112 1.472 0.3207 0.399 0.061 0.020 1.59 0.148 Loam
LS 4.38 0.03475 1.746 0.4273 0.390 0.049 0.040 1.62 0.076 Loamy Sand
S 26.78 0.03524 3.177 0.6852 0.375 0.053 0.044 1.66 0.054 Sand
SC 0.47 0.03342 1.208 0.1722 0.385 0.117 0.025 1.63 0.197 Sandy Clay
SCL 0.55 0.02109 1.330 0.2481 0.384 0.063 0.029 1.63 0.146 Sandy Clay Loam
SI 1.82 0.00658 1.679 0.4044 0.489 0.050 0.0046 1.35 0.167 Silt
SIC 0.40 0.01622 1.321 0.2430 0.481 0.111 0.0039 1.38 0.216 Silty Clay
SICL 0.46 0.00839 1.521 0.3425 0.482 0.090 0.0056 1.37 0.198 Silty Clay Loam
SIL 0.76 0.00506 1.663 0.3987 0.439 0.065 0.011 1.49 0.180 Silt Loam
SL 1.60 0.02667 1.449 0.3099 0.387 0.039 0.030 1.62 0.103 Sandy Loam

Chemical Properties Lookup Table
Organic Pure Henry's Henry's Enthalpy of
carbon component law constant law constant Normal vaporization at Unit Physical
partition Diffusivity Diffusivity water Henry's at reference reference boiling Critical the normal risk Reference state at

coefficient, in air, in water, solubility, law constant temperature, temperature, point, temperature, boiling point, factor, conc., soil URF RfC
Koc Da Dw S H' H TR TB TC Hv,b URF RfC temperature, extrapolated extrapolated

CAS No. Chemical (cm3/g) (cm2/s) (cm2/s) (mg/L) (unitless) (atm-m3/mol) (oC) (oK) (oK) (cal/mol) (g/m3)-1 (mg/m3) (S,L,G) (X) (X)

Surrogate toxicity values (red 
numbers) used with the surrogate 
chemical presented below.

56235 Carbon tetrachloride 1.74E+02 7.80E-02 8.80E-06 7.93E+02 1.24E+00 3.03E-02 25 349.90 556.60 7,127 6.0E-06 1.0E-01 L
57749 Chlordane 1.20E+05 1.18E-02 4.37E-06 5.60E-02 1.99E-03 4.85E-05 25 624.24 885.73 14,000 1.0E-04 7.0E-04 S
58899 gamma-HCH (Lindane) 1.07E+03 1.42E-02 7.34E-06 7.30E+00 5.73E-04 1.40E-05 25 596.55 839.36 15,000 3.7E-04 1.1E-03 S X X
60297 Ethyl ether 5.73E+00 7.82E-02 8.61E-06 5.68E+04 1.35E+00 3.29E-02 25 307.50 466.74 6,338 0.0E+00 7.0E-01 L X
60571 Dieldrin 2.14E+04 1.25E-02 4.74E-06 1.95E-01 6.18E-04 1.51E-05 25 613.32 842.25 17,000 4.6E-03 1.8E-04 S X
67641 Acetone 5.75E-01 1.24E-01 1.14E-05 1.00E+06 1.59E-03 3.87E-05 25 329.20 508.10 6,955 0.0E+00 3.1E+01 L X
67663 Chloroform 3.98E+01 1.04E-01 1.00E-05 7.92E+03 1.50E-01 3.66E-03 25 334.32 536.40 6,988 2.3E-05 9.8E-02 L
67721 Hexachloroethane 1.78E+03 2.50E-03 6.80E-06 5.00E+01 1.59E-01 3.88E-03 25 458.00 695.00 9,510 1.1E-05 3.0E-02 S X
71432 Benzene 5.89E+01 8.80E-02 9.80E-06 1.79E+03 2.27E-01 5.54E-03 25 353.24 562.16 7,342 7.8E-06 3.0E-02 L
71556 1,1,1-Trichloroethane 1.10E+02 7.80E-02 8.80E-06 1.33E+03 7.03E-01 1.72E-02 25 347.24 545.00 7,136 0.0E+00 5.0E+00 L
72435 Methoxychlor 9.77E+04 1.56E-02 4.46E-06 1.00E-01 6.46E-04 1.58E-05 25 651.02 848.49 16,000 0.0E+00 1.8E-02 S X
72559 DDE 4.47E+06 1.44E-02 5.87E-06 1.20E-01 8.59E-04 2.09E-05 25 636.44 860.38 15,000 9.7E-05 0.0E+00 S X
74839 Methyl bromide 1.05E+01 7.28E-02 1.21E-05 1.52E+04 2.55E-01 6.22E-03 25 276.71 467.00 5,714 0.0E+00 5.0E-03 G
74873 Methyl chloride (chloromethane) 2.12E+00 1.26E-01 6.50E-06 5.33E+03 3.61E-01 8.80E-03 25 249.00 416.25 5,115 1.8E-06 9.0E-02 L
74908 Hydrogen cyanide 3.80E+00 1.93E-01 2.10E-05 1.00E+06 5.44E-03 1.33E-04 25 299.00 456.70 6,676 0.0E+00 3.0E-03 L
74953 Methylene  bromide 1.26E+01 4.30E-02 8.44E-06 1.19E+04 3.52E-02 8.59E-04 25 370.00 583.00 7,868 0.0E+00 4.0E-04 L X
75003 Chloroethane (ethyl chloride) 4.40E+00 2.71E-01 1.15E-05 5.68E+03 3.61E-01 8.80E-03 25 285.30 460.40 5,879 0.0E+00 1.0E+01 L X
75014 Vinyl chloride (chloroethene) 1.86E+01 1.06E-01 1.23E-05 8.80E+03 1.10E+00 2.69E-02 25 259.25 432.00 5,250 4.4E-06 1.0E-01 G
75058 Acetonitrile 4.20E+00 1.28E-01 1.66E-05 1.00E+06 1.42E-03 3.45E-05 25 354.60 545.50 7,110 0.0E+00 6.0E-02 L
75070 Acetaldehyde 1.06E+00 1.24E-01 1.41E-05 1.00E+06 3.23E-03 7.87E-05 25 293.10 466.00 6,157 2.2E-06 9.0E-03 L
75092 Methylene chloride 1.17E+01 1.01E-01 1.17E-05 1.30E+04 8.96E-02 2.18E-03 25 313.00 510.00 6,706 1.0E-08 6.0E-01 L
75150 Carbon disulfide 4.57E+01 1.04E-01 1.00E-05 1.19E+03 1.24E+00 3.02E-02 25 319.00 552.00 6,391 0.0E+00 7.0E-01 L
75218 Ethylene oxide 1.33E+00 1.04E-01 1.45E-05 3.04E+05 2.27E-02 5.54E-04 25 283.60 469.00 6,104 1.0E-04 0.0E+00 L
75252 Bromoform 8.71E+01 1.49E-02 1.03E-05 3.10E+03 2.41E-02 5.88E-04 25 422.35 696.00 9,479 1.1E-06 0.0E+00 L X
75274 Bromodichloromethane 5.50E+01 2.98E-02 1.06E-05 6.74E+03 6.54E-02 1.60E-03 25 363.15 585.85 7,800 3.7E-05 0.0E+00 L X X
75296 2-Chloropropane 9.14E+00 8.88E-02 1.01E-05 3.73E+03 5.93E-01 1.45E-02 25 308.70 485.00 6,286 0.0E+00 1.0E-01 L
75343 1,1-Dichloroethane 3.16E+01 7.42E-02 1.05E-05 5.06E+03 2.30E-01 5.61E-03 25 330.55 523.00 6,895 1.6E-06 0.0E+00 L
75354 1,1-Dichloroethylene 5.89E+01 9.00E-02 1.04E-05 2.25E+03 1.07E+00 2.60E-02 25 304.75 576.05 6,247 0.0E+00 2.0E-01 L
75456 Chlorodifluoromethane 4.79E+01 1.01E-01 1.28E-05 2.00E+00 1.10E+00 2.70E-02 25 232.40 369.30 4,836 0.0E+00 5.0E+01 L
75694 Trichlorofluoromethane 4.97E+02 8.70E-02 9.70E-06 1.10E+03 3.97E+00 9.68E-02 25 296.70 471.00 5,999 0.0E+00 7.0E-01 L
75718 Dichlorodifluoromethane 4.57E+02 6.65E-02 9.92E-06 2.80E+02 1.40E+01 3.42E-01 25 243.20 384.95 9,421 0.0E+00 1.0E-01 L
76131 1,1,2-Trichloro-1,2,2-trifluoroetha 1.11E+04 7.80E-02 8.20E-06 1.70E+02 1.97E+01 4.80E-01 25 320.70 487.30 6,463 0.0E+00 3.0E+01 L
76448 Heptachlor 1.41E+06 1.12E-02 5.69E-06 1.80E-01 6.05E+01 1.48E+00 25 603.69 846.31 13,000 1.3E-03 1.8E-03 S X
77474 Hexachlorocyclopentadiene 2.00E+05 1.61E-02 7.21E-06 1.80E+00 1.10E+00 2.69E-02 25 512.15 746.00 10,931 0.0E+00 2.0E-04 L
78831 Isobutanol 2.59E+00 8.60E-02 9.30E-06 8.50E+04 4.83E-04 1.18E-05 25 381.04 547.78 10,936 0.0E+00 1.1E+00 L X
78875 1,2-Dichloropropane 4.37E+01 7.82E-02 8.73E-06 2.80E+03 1.15E-01 2.79E-03 25 369.52 572.00 7,590 1.0E-05 4.0E-03 L X
78933 Methylethylketone (2-butanone) 2.30E+00 8.08E-02 9.80E-06 2.23E+05 2.29E-03 5.58E-05 25 352.50 536.78 7,481 0.0E+00 5.0E+00 L
79005 1,1,2-Trichloroethane 5.01E+01 7.80E-02 8.80E-06 4.42E+03 3.73E-02 9.11E-04 25 386.15 602.00 8,322 1.6E-05 2.0E-04 L X
79016 Trichloroethylene 1.66E+02 7.90E-02 9.10E-06 1.47E+03 4.21E-01 1.03E-02 25 360.36 544.20 7,505 4.1E-06 3.0E-03 L X
79209 Methyl acetate 3.26E+00 1.04E-01 1.00E-05 2.00E+03 4.84E-03 1.18E-04 25 329.80 506.70 7,260 0.0E+00 3.5E+00 L X
79345 1,1,2,2-Tetrachloroethane 9.33E+01 7.10E-02 7.90E-06 2.96E+03 1.41E-02 3.44E-04 25 419.60 661.15 8,996 5.8E-05 0.0E+00 L X
79469 2-Nitropropane 1.17E+01 9.23E-02 1.01E-05 1.70E+04 5.03E-03 1.23E-04 25 393.20 594.00 8,383 2.7E-03 2.0E-02 L
80626 Methylmethacrylate 6.98E+00 7.70E-02 8.60E-06 1.50E+04 1.38E-02 3.36E-04 25 373.50 567.00 8,975 0.0E+00 7.0E-01 L
83329 Acenaphthene 7.08E+03 4.21E-02 7.69E-06 3.57E+00 6.34E-03 1.55E-04 25 550.54 803.15 12,155 0.0E+00 0.0E+00 S X
86737 Fluorene 1.38E+04 3.63E-02 7.88E-06 1.98E+00 2.60E-03 6.34E-05 25 570.44 870.00 12,666 0.0E+00 0.0E+00 S X
87683 Hexachloro-1,3-butadiene 5.37E+04 5.61E-02 6.16E-06 3.20E+00 3.33E-01 8.13E-03 25 486.15 738.00 10,206 2.2E-05 0.0E+00 L X
88722 o-Nitrotoluene 3.24E+02 5.87E-02 8.67E-06 6.50E+02 5.11E-04 1.25E-05 25 495.00 720.00 12,239 0.0E+00 0.0E+00 L X
91203 Naphthalene 2.00E+03 5.90E-02 7.50E-06 3.10E+01 1.98E-02 4.82E-04 25 491.14 748.40 10,373 3.4E-05 3.0E-03 S
91576 2-Methylnaphthalene 2.81E+03 5.22E-02 7.75E-06 2.46E+01 2.12E-02 5.17E-04 25 514.26 761.00 12,600 0.0E+00 3.0E-03 S X Naphthalene
92524 Biphenyl 4.38E+03 4.04E-02 8.15E-06 7.45E+00 1.23E-02 2.99E-04 25 529.10 789.00 10,890 0.0E+00 1.8E-01 S X
95476 o-Xylene 3.63E+02 8.70E-02 1.00E-05 1.78E+02 2.12E-01 5.18E-03 25 417.60 630.30 8,661 0.0E+00 1.0E-01 L
95501 1,2-Dichlorobenzene 6.17E+02 6.90E-02 7.90E-06 1.56E+02 7.77E-02 1.90E-03 25 453.57 705.00 9,700 0.0E+00 2.0E-01 L
95578 2-Chlorophenol 3.88E+02 5.01E-02 9.46E-06 2.20E+04 1.60E-02 1.18E+05 25 447.53 675.00 9,572 0.0E+00 2.0E-01 L X Phenol
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95636 1,2,4-Trimethylbenzene 1.35E+03 6.06E-02 7.92E-06 5.70E+01 2.52E-01 6.14E-03 25 442.30 649.17 9,369 0.0E+00 7.0E-03 L
96184 1,2,3-Trichloropropane 2.20E+01 7.10E-02 7.90E-06 1.75E+03 1.67E-02 4.08E-04 25 430.00 652.00 9,171 0.0E+00 3.0E-04 L X
96333 Methyl acrylate 4.53E+00 9.76E-02 1.02E-05 6.00E+04 7.68E-03 1.87E-04 25 353.70 536.00 7,749 0.0E+00 1.1E-01 L X
97632 Ethylmethacrylate 2.95E+01 6.53E-02 8.37E-06 3.67E+03 3.44E-02 8.40E-04 25 390.00 571.00 10,957 0.0E+00 3.2E-01 L X
98066 tert-Butylbenzene 7.71E+02 5.65E-02 8.02E-06 2.95E+01 4.87E-01 1.19E-02 25 442.10 1220.00 8,980 0.0E+00 3.0E-02 L X Benzene
98828 Cumene 4.89E+02 6.50E-02 7.10E-06 6.13E+01 4.74E+01 1.46E-02 25 425.56 631.10 10,335 0.0E+00 4.0E-01 L
98862 Acetophenone 5.77E+01 6.00E-02 8.73E-06 6.13E+03 4.38E-04 1.07E-05 25 475.00 709.50 11,732 0.0E+00 3.5E-01 S,L X
98953 Nitrobenzene 6.46E+01 7.60E-02 8.60E-06 2.09E+03 9.82E-04 2.39E-05 25 483.95 719.00 10,566 4.0E-05 9.0E-03 L

100414 Ethylbenzene 3.63E+02 7.50E-02 7.80E-06 1.69E+02 3.22E-01 7.86E-03 25 409.34 617.20 8,501 2.5E-06 1.0E+00 L
100425 Styrene 7.76E+02 7.10E-02 8.00E-06 3.10E+02 1.12E-01 2.74E-03 25 418.31 636.00 8,737 0.0E+00 1.0E+00 L
100447 Benzylchloride 6.14E+01 7.50E-02 7.80E-06 5.25E+02 1.70E-02 4.14E-04 25 452.00 685.00 8,773 4.9E-05 0.0E+00 L X
100527 Benzaldehyde 4.59E+01 7.21E-02 9.07E-06 3.30E+03 9.73E-04 2.37E-05 25 452.00 695.00 11,658 0.0E+00 3.5E-01 L X
103651 n-Propylbenzene 5.62E+02 6.01E-02 7.83E-06 6.00E+01 4.37E-01 1.07E-02 25 432.20 630.00 9,123 0.0E+00 1.0E+00 L X
104518 n-Butylbenzene 1.11E+03 5.70E-02 8.12E-06 2.00E+00 5.38E-01 1.31E-02 25 456.46 660.50 9,290 0.0E+00 3.0E-02 L X Benzene
106423 p-Xylene 3.89E+02 7.69E-02 8.44E-06 1.85E+02 3.13E-01 7.64E-03 25 411.52 616.20 8,525 0.0E+00 1.0E-01 L
106467 1,4-Dichlorobenzene 6.17E+02 6.90E-02 7.90E-06 7.90E+01 9.82E-02 2.39E-03 25 447.21 684.75 9,271 1.1E-05 8.0E-01 S
106934 1,2-Dibromoethane (ethylene dibr 2.50E+01 2.17E-02 1.19E-05 4.18E+03 3.04E-02 7.41E-04 25 404.60 583.00 8,310 6.0E-04 9.0E-03 L
106990 1,3-Butadiene 1.91E+01 2.49E-01 1.08E-05 7.35E+02 3.01E+00 7.34E-02 25 268.60 425.00 5,370 3.0E-02 2.0E-03 L
107028 Acrolein 2.76E+00 1.05E-01 1.22E-05 2.13E+05 4.99E-03 1.22E-04 25 325.60 506.00 6,731 0.0E+00 2.0E-05 L
107062 1,2-Dichloroethane 1.74E+01 1.04E-01 9.90E-06 8.52E+03 4.00E-02 9.77E-04 25 356.65 561.00 7,643 2.6E-05 7.0E-03 L
107131 Acrylonitrile 5.90E+00 1.22E-01 1.34E-05 7.40E+04 4.21E-03 1.03E-04 25 350.30 519.00 7,786 6.8E-05 2.0E-03 L
108054 Vinyl acetate 5.25E+00 8.50E-02 9.20E-06 2.00E+04 2.09E-02 5.10E-04 25 345.65 519.13 7,800 0.0E+00 2.0E-01 L
108101 Methylisobutylketone (4-methyl-2 9.06E+00 7.50E-02 7.80E-06 1.90E+04 5.64E-03 1.38E-04 25 389.50 571.00 8,243 0.0E+00 3.0E+00 L
108383 m-Xylene 4.07E+02 7.00E-02 7.80E-06 1.61E+02 3.00E-01 7.32E-03 25 412.27 617.05 8,523 0.0E+00 1.0E-01 L
108678 1,3,5-Trimethylbenzene 1.35E+03 6.02E-02 8.67E-06 2.00E+00 2.41E-01 5.87E-03 25 437.89 637.25 9,321 0.0E+00 7.0E-03 L 1,2,4-Trimethylbenzene
108872 Methylcyclohexane 7.85E+01 7.35E-02 8.52E-06 1.40E+01 4.22E+00 1.03E-01 25 373.90 572.20 7,474 0.0E+00 3.0E+00 L
108883 Toluene 1.82E+02 8.70E-02 8.60E-06 5.26E+02 2.72E-01 6.62E-03 25 383.78 591.79 7,930 0.0E+00 5.0E+00 L
108907 Chlorobenzene 2.19E+02 7.30E-02 8.70E-06 4.72E+02 1.51E-01 3.69E-03 25 404.87 632.40 8,410 0.0E+00 5.0E-02 L
109693 1-Chlorobutane 1.72E+01 8.26E-02 1.00E-05 1.10E+03 6.93E-01 1.69E-02 25 351.60 542.00 7,263 0.0E+00 1.4E+00 L X
110009 Furan 1.86E+01 1.04E-01 1.22E-05 1.00E+04 2.21E-01 5.39E-03 25 304.60 490.20 6,477 0.0E+00 3.5E-03 L X
110543 Hexane 4.34E+01 2.00E-01 7.77E-06 1.24E+01 6.82E+01 1.66E+00 25 341.70 508.00 6,895 0.0E+00 2.0E-01 L
111444 Bis(2-chloroethyl)ether 1.55E+01 6.92E-02 7.53E-06 1.72E+04 7.36E-04 1.80E-05 25 451.15 659.79 10,803 3.3E-04 0.0E+00 L
115297 Endosulfan 2.14E+03 1.15E-02 4.55E-06 5.10E-01 4.58E-04 1.12E-05 25 674.43 942.94 14,000 0.0E+00 2.1E-02 S X
118741 Hexachlorobenzene 5.50E+04 5.42E-02 5.91E-06 5.00E-03 5.40E-02 1.32E-03 25 582.55 825.00 14,447 4.6E-04 0.0E+00 S X
120821 1,2,4-Trichlorobenzene 1.78E+03 3.00E-02 8.23E-06 4.88E+01 5.81E-02 1.42E-03 25 486.15 725.00 10,471 0.0E+00 2.0E-03 L
123739 Crotonaldehyde (2-butenal) 4.82E+00 9.56E-02 1.07E-05 3.69E+04 7.99E-04 1.95E-05 25 375.20 568.00 9 5.4E-04 0.0E+00 L X
124481 Chlorodibromomethane 6.31E+01 1.96E-02 1.05E-05 2.60E+03 3.20E-02 7.81E-04 25 416.14 678.20 5,900 2.7E-05 0.0E+00 L X X
126987 Methacrylonitrile 3.58E+01 1.12E-01 1.32E-05 2.54E+04 1.01E-02 2.46E-04 25 363.30 554.00 7,600 0.0E+00 7.0E-04 L
126998 2-Chloro-1,3-butadiene (chloropre 6.73E+01 8.58E-02 1.03E-05 2.12E+03 4.91E-01 1.20E-02 25 332.40 525.00 8,075 0.0E+00 7.0E-03 L
127184 Tetrachloroethylene 1.55E+02 7.20E-02 8.20E-06 2.00E+02 7.53E-01 1.84E-02 25 394.40 620.20 8,288 2.6E-07 6.0E-04 L
129000 Pyrene 1.05E+05 2.72E-02 7.24E-06 1.35E+00 4.50E-04 1.10E-05 25 667.95 936 14370 0.0E+00 0.0E+00 S X
132649 Dibenzofuran 5.15E+03 2.38E-02 6.00E-06 3.10E+00 5.15E-04 1.26E-05 25 560 824 66400 0.0E+00 0.0E+00 S X
135988 sec-Butylbenzene 9.66E+02 5.70E-02 8.12E-06 3.94E+00 5.68E-01 1.39E-02 25 446.5 679 88730 0.0E+00 3.0E-02 L X Benzene
141786 Ethylacetate 6.44E+00 7.32E-02 9.70E-06 8.03E+04 5.64E-03 1.38E-04 25 350.26 523.3 7633.66 0.0E+00 3.2E+00 L X
156592 cis-1,2-Dichloroethylene 3.55E+01 7.36E-02 1.13E-05 3.50E+03 1.67E-01 4.07E-03 25 333.65 544 7192 0.0E+00 6.0E-02 L X trans-1,2-Dichloroethylene
156605 trans-1,2-Dichloroethylene 5.25E+01 7.07E-02 1.19E-05 6.30E+03 3.84E-01 9.36E-03 25 320.85 516.5 6717 0.0E+00 6.0E-02 L X
541731 1,3-Dichlorobenzene 1.98E+03 6.92E-02 7.86E-06 1.34E+02 1.27E-01 3.09E-03 25 446 684 9230.18 0.0E+00 2.0E-01 L X 1,2-Dichlorobenzene
309002 Aldrin 2.45E+06 1.32E-02 4.86E-06 1.70E-02 6.95E-03 1.70E-04 25 603.01 839.37 15000 4.9E-03 1.1E-04 S X
319846 alpha-HCH (alpha-BHC) 1.23E+03 1.42E-02 7.34E-06 2.00E+00 4.34E-04 1.06E-05 25 596.55 839.36 15000 1.8E-03 0.0E+00 S
542756 1,3-Dichloropropene 4.57E+01 6.26E-02 1.00E-05 2.80E+03 7.24E-01 1.77E-02 25 381.15 587.38 7900 4.0E-06 2.0E-02 L
630206 1,1,1,2-Tetrachloroethane 1.16E+02 7.10E-02 7.90E-06 1.10E+03 9.90E-02 2.41E-03 25 403.5 624 9768.282525 7.4E-06 0.0E+00 L X

1634044 MTBE 7.26E+00 1.02E-01 1.05E-05 5.10E+04 2.56E-02 6.23E-04 25 328.3 497.1 6677.66 0.0E+00 3.0E+00 L
7439976 Mercury (elemental) 5.20E+01 3.07E-02 6.30E-06 2.00E+01 4.40E-01 1.07E-02 25 629.88 1750 14127 0.0E+00 3.0E-04 L
591786 2-Hexanone 1.50E+01 7.00E-02 8.40E-06 1.70E+04 3.80E-03 9.30E-05 25 400.8 587 8554 0.0E+00 3.0E-02 L

Highlighted chemicals do not have inhalation toxicity values or a surrogate.
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DATA ENTRY SHEET

CALCULATE RISK-BASED SOIL CONCENTRATION (enter "X" in "YES" box)

YES X

OR
CALCULATE INCREMENTAL RISKS FROM ACTUAL SOIL CONCENTRATION (enter "X" in "YES" box and initial soil conc. below)

YES

ENTER ENTER
Initial

Chemical soil
CAS No. conc.,

(numbers only, CR

no dashes) (g/kg) Chemical

104518 n-Butylbenzene

ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER
MORE Depth Depth below Totals must add up to value of Lt (cell G28) Soil

 below grade grade to bottom Thickness Thickness stratum A User-defined
Average to bottom Depth below of contamination, Thickness of soil of soil SCS stratum A

soil of enclosed grade to top (enter value of 0 of soil stratum B, stratum C, soil type soil vapor
temperature, space floor, of contamination, if value is unknown) stratum A, (Enter value or 0) (Enter value or 0) (used to estimate OR permeability,

TS LF Lt Lb hA hB hC soil vapor kv

(oC) (cm) (cm) (cm) (cm) (cm) (cm) permeability) (cm2)

10 15 107 122 107 0 0 1.00E-08

ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER
MORE Stratum A Stratum A Stratum A Stratum A Stratum A Stratum B Stratum B Stratum B Stratum B Stratum B Stratum C Stratum C Stratum C Stratum C Stratum C
 SCS soil dry soil total soil water-filled soil organic SCS soil dry soil total soil water-filled soil organic SCS soil dry soil total soil water-filled soil organic

soil type bulk density, porosity, porosity, carbon fraction, soil type bulk density, porosity, porosity, carbon fraction, soil type bulk density, porosity, porosity, carbon fraction,

b
A nA

w
A foc

A b
B nB

w
B foc

B b
C nC

w
C foc

C

(g/cm3) (unitless) (cm3/cm3) (unitless) (g/cm3) (unitless) (cm3/cm3) (unitless) (g/cm3) (unitless) (cm3/cm3) (unitless)

1.65 0.439 0.045 0.002

ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER
MORE Enclosed Enclosed Enclosed Average vapor
 space Soil-bldg. space space Enclosed Floor-wall Indoor flow rate into bldg.

floor pressure floor floor space seam crack air exchange OR
thickness, differential, length, width, height, width, rate, Leave blank to calculate

Lcrack P LB WB HB w ER Qsoil

(cm) (g/cm-s2) (cm) (cm) (cm) (cm) (1/h) (L/m)

10 40 1000 1000 244 0.1 0.25

ENTER ENTER ENTER ENTER ENTER ENTER
Averaging Averaging Target Target hazard
time for time for Exposure Exposure risk for quotient for

carcinogens, noncarcinogens, duration, frequency, carcinogens, noncarcinogens,
ATC ATNC ED EF TR THQ

(yrs) (yrs) (yrs) (days/yr) (unitless) (unitless)

70 30 30 350 1.0E-05 1

Used to calculate risk-based
END soil concentration.

SL-ADV
Version 3.1; 02/04

Reset to 
Defaults

Lookup Soil 
Parameters

Lookup Soil 
Parameters

Lookup Soil 
Parameters
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CHEMICAL PROPERTIES SHEET

Henry's Henry's Enthalpy of Organic Pure
law constant law constant vaporization at Normal carbon component Unit Physical

Diffusivity Diffusivity at reference reference the normal boiling Critical partition water risk Reference state at
in air, in water, temperature, temperature, boiling point, point, temperature, coefficient, solubility, factor, conc., soil

Da Dw H TR Hv,b TB TC Koc S URF RfC temperature,

(cm2/s) (cm2/s) (atm-m3/mol) (oC) (cal/mol) (oK) (oK) (cm3/g) (mg/L) (g/m3)-1 (mg/m3) (S,L,G)

5.70E-02 8.12E-06 1.31E-02 25 9,290 456.46 660.50 1.11E+03 2.00E+00 0.0E+00 3.0E-02 L

END
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INTERMEDIATE CALCULATIONS SHEET

Stratum A Stratum B Stratum C Stratum A Stratum A Stratum A Stratum A Floor-
Source- soil soil soil effective soil soil soil wall Initial soil Bldg.

Exposure building air-filled air-filled air-filled total fluid intrinsic relative air effective vapor seam concentration ventilation
duration, separation, porosity, porosity, porosity, saturation, permeability, permeability, permeability, perimeter, used, rate,

 LT a
A a

B a
C Ste ki krg kv Xcrack CR Qbuilding

(sec) (cm) (cm3/cm3) (cm3/cm3) (cm3/cm3) (cm3/cm3) (cm2) (cm2) (cm2) (cm) (g/kg) (cm3/s)

9.46E+08 92 0.394 ERROR ERROR #N/A #N/A #N/A 1.00E-08 4,000 1.00E+00 1.69E+04

Area of Stratum Stratum Stratum Total
enclosed Crack- Crack Enthalpy of Henry's law Henry's law Vapor A B C overall

space to-total depth vaporization at constant at constant at viscosity at effective effective effective effective Diffusion Convection
below area below ave. soil ave. soil ave. soil ave. soil diffusion diffusion diffusion diffusion path path
grade, ratio, grade, temperature, temperature, temperature, temperature, coefficient, coefficient, coefficient, coefficient, length, length,

AB  Zcrack Hv,TS HTS H'TS TS Deff
A Deff

B Deff
C Deff

T Ld Lp

(cm2) (unitless) (cm) (cal/mol) (atm-m3/mol) (unitless) (g/cm-s) (cm2/s) (cm2/s) (cm2/s) (cm2/s) (cm) (cm)

1.06E+06 3.77E-04 15 11,847 4.55E-03 1.96E-01 1.75E-04 1.33E-02 0.00E+00 0.00E+00 1.33E-02 92 15

Exponent of Infinite
Average Crack equivalent source Infinite Exposure

Soil-water Source vapor effective foundation indoor source Time for duration >
partition vapor Crack flow rate diffusion Area of Peclet attenuation bldg. Finite Finite source time for

coefficient, conc., radius, into bldg., coefficient, crack, number, coefficient, conc., source source depletion, source
Kd Csource rcrack Qsoil Dcrack

Acrack exp(Pef)  Cbuilding  term  term D depletion

(cm3/g) (g/m3) (cm) (cm3/s) (cm2/s) (cm2) (unitless) (unitless) (g/m3) (unitless) (sec)-1
(sec) (YES/NO)

2.22E+00 8.52E+01 0.10 1.00E+01 1.33E-02 4.00E+02 1.59E+08 NA NA 1.63E+01 8.12E-08 3.28E+07 YES

Finite
source Mass Finite Final
indoor limit source finite Unit

attenuation bldg. bldg. source bldg. risk Reference
coefficient, conc., conc., conc., factor, conc.,

<> Cbuilding Cbuilding Cbuilding URF RfC

(unitless) (g/m3) (g/m3) (g/m3) (g/m3)-1 (mg/m3)

NA 1.64E-03 NA 1.64E-03 NA 3.0E-02

END
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RESULTS SHEET

RISK-BASED SOIL CONCENTRATION CALCULATIONS: INCREMENTAL RISK CALCULATIONS:

Incremental Hazard
Indoor Indoor Risk-based Final risk from quotient

exposure exposure indoor Soil indoor vapor from vapor
soil soil exposure saturation exposure intrusion to intrusion to

conc., conc., soil conc., soil indoor air, indoor air,
carcinogen noncarcinogen conc., Csat conc., carcinogen noncarcinogen

(g/kg) (g/kg) (g/kg) (g/kg) (g/kg) (unitless) (unitless)

NA 1.91E+04 1.91E+04 4.60E+03 4.60E+03 NA NA

MESSAGE AND ERROR SUMMARY BELOW: (DO NOT USE RESULTS IF ERRORS ARE PRESENT)
MESSAGE: The values of Csource and Cbuilding on the INTERCALCS worksheet are based on unity and do not represent actual values.
MESSAGE: Risk/HQ or risk-based soil concentration is based on a route-to-route extrapolation.

SCROLL
DOWN

TO "END"

END
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VLOOKUP TABLES

Soil Properties Lookup Table Bulk Density

SCS Soil Type Ks (cm/h) 1 (1/cm) N (unitless) M (unitless) n (cm3/cm3) r (cm3/cm3) Mean Grain Diameter (cm) (g/cm3) w (cm3/cm3) SCS Soil Name

C 0.61 0.01496 1.253 0.2019 0.459 0.098 0.0092 1.43 0.215 Clay
CL 0.34 0.01581 1.416 0.2938 0.442 0.079 0.016 1.48 0.168 Clay Loam
L 0.50 0.01112 1.472 0.3207 0.399 0.061 0.020 1.59 0.148 Loam
LS 4.38 0.03475 1.746 0.4273 0.390 0.049 0.040 1.62 0.076 Loamy Sand
S 26.78 0.03524 3.177 0.6852 0.375 0.053 0.044 1.66 0.054 Sand
SC 0.47 0.03342 1.208 0.1722 0.385 0.117 0.025 1.63 0.197 Sandy Clay
SCL 0.55 0.02109 1.330 0.2481 0.384 0.063 0.029 1.63 0.146 Sandy Clay Loam
SI 1.82 0.00658 1.679 0.4044 0.489 0.050 0.0046 1.35 0.167 Silt
SIC 0.40 0.01622 1.321 0.2430 0.481 0.111 0.0039 1.38 0.216 Silty Clay
SICL 0.46 0.00839 1.521 0.3425 0.482 0.090 0.0056 1.37 0.198 Silty Clay Loam
SIL 0.76 0.00506 1.663 0.3987 0.439 0.065 0.011 1.49 0.180 Silt Loam
SL 1.60 0.02667 1.449 0.3099 0.387 0.039 0.030 1.62 0.103 Sandy Loam

Chemical Properties Lookup Table
Organic Pure Henry's Henry's Enthalpy of
carbon component law constant law constant Normal vaporization at Unit Physical
partition Diffusivity Diffusivity water Henry's at reference reference boiling Critical the normal risk Reference state at

coefficient, in air, in water, solubility, law constant temperature, temperature, point, temperature, boiling point, factor, conc., soil URF RfC
Koc Da Dw S H' H TR TB TC Hv,b URF RfC temperature, extrapolated extrapolated

CAS No. Chemical (cm3/g) (cm2/s) (cm2/s) (mg/L) (unitless) (atm-m3/mol) (oC) (oK) (oK) (cal/mol) (g/m3)-1 (mg/m3) (S,L,G) (X) (X)

Surrogate toxicity values (red 
numbers) used with the surrogate 
chemical presented below.

56235 Carbon tetrachloride 1.74E+02 7.80E-02 8.80E-06 7.93E+02 1.24E+00 3.03E-02 25 349.90 556.60 7,127 6.0E-06 1.0E-01 L
57749 Chlordane 1.20E+05 1.18E-02 4.37E-06 5.60E-02 1.99E-03 4.85E-05 25 624.24 885.73 14,000 1.0E-04 7.0E-04 S
58899 gamma-HCH (Lindane) 1.07E+03 1.42E-02 7.34E-06 7.30E+00 5.73E-04 1.40E-05 25 596.55 839.36 15,000 3.7E-04 1.1E-03 S X X
60297 Ethyl ether 5.73E+00 7.82E-02 8.61E-06 5.68E+04 1.35E+00 3.29E-02 25 307.50 466.74 6,338 0.0E+00 7.0E-01 L X
60571 Dieldrin 2.14E+04 1.25E-02 4.74E-06 1.95E-01 6.18E-04 1.51E-05 25 613.32 842.25 17,000 4.6E-03 1.8E-04 S X
67641 Acetone 5.75E-01 1.24E-01 1.14E-05 1.00E+06 1.59E-03 3.87E-05 25 329.20 508.10 6,955 0.0E+00 3.1E+01 L X
67663 Chloroform 3.98E+01 1.04E-01 1.00E-05 7.92E+03 1.50E-01 3.66E-03 25 334.32 536.40 6,988 2.3E-05 9.8E-02 L
67721 Hexachloroethane 1.78E+03 2.50E-03 6.80E-06 5.00E+01 1.59E-01 3.88E-03 25 458.00 695.00 9,510 1.1E-05 3.0E-02 S X
71432 Benzene 5.89E+01 8.80E-02 9.80E-06 1.79E+03 2.27E-01 5.54E-03 25 353.24 562.16 7,342 7.8E-06 3.0E-02 L
71556 1,1,1-Trichloroethane 1.10E+02 7.80E-02 8.80E-06 1.33E+03 7.03E-01 1.72E-02 25 347.24 545.00 7,136 0.0E+00 5.0E+00 L
72435 Methoxychlor 9.77E+04 1.56E-02 4.46E-06 1.00E-01 6.46E-04 1.58E-05 25 651.02 848.49 16,000 0.0E+00 1.8E-02 S X
72559 DDE 4.47E+06 1.44E-02 5.87E-06 1.20E-01 8.59E-04 2.09E-05 25 636.44 860.38 15,000 9.7E-05 0.0E+00 S X
74839 Methyl bromide 1.05E+01 7.28E-02 1.21E-05 1.52E+04 2.55E-01 6.22E-03 25 276.71 467.00 5,714 0.0E+00 5.0E-03 G
74873 Methyl chloride (chloromethane) 2.12E+00 1.26E-01 6.50E-06 5.33E+03 3.61E-01 8.80E-03 25 249.00 416.25 5,115 1.8E-06 9.0E-02 L
74908 Hydrogen cyanide 3.80E+00 1.93E-01 2.10E-05 1.00E+06 5.44E-03 1.33E-04 25 299.00 456.70 6,676 0.0E+00 3.0E-03 L
74953 Methylene  bromide 1.26E+01 4.30E-02 8.44E-06 1.19E+04 3.52E-02 8.59E-04 25 370.00 583.00 7,868 0.0E+00 4.0E-04 L X
75003 Chloroethane (ethyl chloride) 4.40E+00 2.71E-01 1.15E-05 5.68E+03 3.61E-01 8.80E-03 25 285.30 460.40 5,879 0.0E+00 1.0E+01 L X
75014 Vinyl chloride (chloroethene) 1.86E+01 1.06E-01 1.23E-05 8.80E+03 1.10E+00 2.69E-02 25 259.25 432.00 5,250 4.4E-06 1.0E-01 G
75058 Acetonitrile 4.20E+00 1.28E-01 1.66E-05 1.00E+06 1.42E-03 3.45E-05 25 354.60 545.50 7,110 0.0E+00 6.0E-02 L
75070 Acetaldehyde 1.06E+00 1.24E-01 1.41E-05 1.00E+06 3.23E-03 7.87E-05 25 293.10 466.00 6,157 2.2E-06 9.0E-03 L
75092 Methylene chloride 1.17E+01 1.01E-01 1.17E-05 1.30E+04 8.96E-02 2.18E-03 25 313.00 510.00 6,706 1.0E-08 6.0E-01 L
75150 Carbon disulfide 4.57E+01 1.04E-01 1.00E-05 1.19E+03 1.24E+00 3.02E-02 25 319.00 552.00 6,391 0.0E+00 7.0E-01 L
75218 Ethylene oxide 1.33E+00 1.04E-01 1.45E-05 3.04E+05 2.27E-02 5.54E-04 25 283.60 469.00 6,104 1.0E-04 0.0E+00 L
75252 Bromoform 8.71E+01 1.49E-02 1.03E-05 3.10E+03 2.41E-02 5.88E-04 25 422.35 696.00 9,479 1.1E-06 0.0E+00 L X
75274 Bromodichloromethane 5.50E+01 2.98E-02 1.06E-05 6.74E+03 6.54E-02 1.60E-03 25 363.15 585.85 7,800 3.7E-05 0.0E+00 L X X
75296 2-Chloropropane 9.14E+00 8.88E-02 1.01E-05 3.73E+03 5.93E-01 1.45E-02 25 308.70 485.00 6,286 0.0E+00 1.0E-01 L
75343 1,1-Dichloroethane 3.16E+01 7.42E-02 1.05E-05 5.06E+03 2.30E-01 5.61E-03 25 330.55 523.00 6,895 1.6E-06 0.0E+00 L
75354 1,1-Dichloroethylene 5.89E+01 9.00E-02 1.04E-05 2.25E+03 1.07E+00 2.60E-02 25 304.75 576.05 6,247 0.0E+00 2.0E-01 L
75456 Chlorodifluoromethane 4.79E+01 1.01E-01 1.28E-05 2.00E+00 1.10E+00 2.70E-02 25 232.40 369.30 4,836 0.0E+00 5.0E+01 L
75694 Trichlorofluoromethane 4.97E+02 8.70E-02 9.70E-06 1.10E+03 3.97E+00 9.68E-02 25 296.70 471.00 5,999 0.0E+00 7.0E-01 L
75718 Dichlorodifluoromethane 4.57E+02 6.65E-02 9.92E-06 2.80E+02 1.40E+01 3.42E-01 25 243.20 384.95 9,421 0.0E+00 1.0E-01 L
76131 1,1,2-Trichloro-1,2,2-trifluoroetha 1.11E+04 7.80E-02 8.20E-06 1.70E+02 1.97E+01 4.80E-01 25 320.70 487.30 6,463 0.0E+00 3.0E+01 L
76448 Heptachlor 1.41E+06 1.12E-02 5.69E-06 1.80E-01 6.05E+01 1.48E+00 25 603.69 846.31 13,000 1.3E-03 1.8E-03 S X
77474 Hexachlorocyclopentadiene 2.00E+05 1.61E-02 7.21E-06 1.80E+00 1.10E+00 2.69E-02 25 512.15 746.00 10,931 0.0E+00 2.0E-04 L
78831 Isobutanol 2.59E+00 8.60E-02 9.30E-06 8.50E+04 4.83E-04 1.18E-05 25 381.04 547.78 10,936 0.0E+00 1.1E+00 L X
78875 1,2-Dichloropropane 4.37E+01 7.82E-02 8.73E-06 2.80E+03 1.15E-01 2.79E-03 25 369.52 572.00 7,590 1.0E-05 4.0E-03 L X
78933 Methylethylketone (2-butanone) 2.30E+00 8.08E-02 9.80E-06 2.23E+05 2.29E-03 5.58E-05 25 352.50 536.78 7,481 0.0E+00 5.0E+00 L
79005 1,1,2-Trichloroethane 5.01E+01 7.80E-02 8.80E-06 4.42E+03 3.73E-02 9.11E-04 25 386.15 602.00 8,322 1.6E-05 2.0E-04 L X
79016 Trichloroethylene 1.66E+02 7.90E-02 9.10E-06 1.47E+03 4.21E-01 1.03E-02 25 360.36 544.20 7,505 4.1E-06 3.0E-03 L X
79209 Methyl acetate 3.26E+00 1.04E-01 1.00E-05 2.00E+03 4.84E-03 1.18E-04 25 329.80 506.70 7,260 0.0E+00 3.5E+00 L X
79345 1,1,2,2-Tetrachloroethane 9.33E+01 7.10E-02 7.90E-06 2.96E+03 1.41E-02 3.44E-04 25 419.60 661.15 8,996 5.8E-05 0.0E+00 L X
79469 2-Nitropropane 1.17E+01 9.23E-02 1.01E-05 1.70E+04 5.03E-03 1.23E-04 25 393.20 594.00 8,383 2.7E-03 2.0E-02 L
80626 Methylmethacrylate 6.98E+00 7.70E-02 8.60E-06 1.50E+04 1.38E-02 3.36E-04 25 373.50 567.00 8,975 0.0E+00 7.0E-01 L
83329 Acenaphthene 7.08E+03 4.21E-02 7.69E-06 3.57E+00 6.34E-03 1.55E-04 25 550.54 803.15 12,155 0.0E+00 0.0E+00 S X
86737 Fluorene 1.38E+04 3.63E-02 7.88E-06 1.98E+00 2.60E-03 6.34E-05 25 570.44 870.00 12,666 0.0E+00 0.0E+00 S X
87683 Hexachloro-1,3-butadiene 5.37E+04 5.61E-02 6.16E-06 3.20E+00 3.33E-01 8.13E-03 25 486.15 738.00 10,206 2.2E-05 0.0E+00 L X
88722 o-Nitrotoluene 3.24E+02 5.87E-02 8.67E-06 6.50E+02 5.11E-04 1.25E-05 25 495.00 720.00 12,239 0.0E+00 0.0E+00 L X
91203 Naphthalene 2.00E+03 5.90E-02 7.50E-06 3.10E+01 1.98E-02 4.82E-04 25 491.14 748.40 10,373 3.4E-05 3.0E-03 S
91576 2-Methylnaphthalene 2.81E+03 5.22E-02 7.75E-06 2.46E+01 2.12E-02 5.17E-04 25 514.26 761.00 12,600 0.0E+00 3.0E-03 S X Naphthalene
92524 Biphenyl 4.38E+03 4.04E-02 8.15E-06 7.45E+00 1.23E-02 2.99E-04 25 529.10 789.00 10,890 0.0E+00 1.8E-01 S X
95476 o-Xylene 3.63E+02 8.70E-02 1.00E-05 1.78E+02 2.12E-01 5.18E-03 25 417.60 630.30 8,661 0.0E+00 1.0E-01 L
95501 1,2-Dichlorobenzene 6.17E+02 6.90E-02 7.90E-06 1.56E+02 7.77E-02 1.90E-03 25 453.57 705.00 9,700 0.0E+00 2.0E-01 L
95578 2-Chlorophenol 3.88E+02 5.01E-02 9.46E-06 2.20E+04 1.60E-02 1.18E+05 25 447.53 675.00 9,572 0.0E+00 2.0E-01 L X Phenol
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95636 1,2,4-Trimethylbenzene 1.35E+03 6.06E-02 7.92E-06 5.70E+01 2.52E-01 6.14E-03 25 442.30 649.17 9,369 0.0E+00 7.0E-03 L
96184 1,2,3-Trichloropropane 2.20E+01 7.10E-02 7.90E-06 1.75E+03 1.67E-02 4.08E-04 25 430.00 652.00 9,171 0.0E+00 3.0E-04 L X
96333 Methyl acrylate 4.53E+00 9.76E-02 1.02E-05 6.00E+04 7.68E-03 1.87E-04 25 353.70 536.00 7,749 0.0E+00 1.1E-01 L X
97632 Ethylmethacrylate 2.95E+01 6.53E-02 8.37E-06 3.67E+03 3.44E-02 8.40E-04 25 390.00 571.00 10,957 0.0E+00 3.2E-01 L X
98066 tert-Butylbenzene 7.71E+02 5.65E-02 8.02E-06 2.95E+01 4.87E-01 1.19E-02 25 442.10 1220.00 8,980 0.0E+00 3.0E-02 L X Benzene
98828 Cumene 4.89E+02 6.50E-02 7.10E-06 6.13E+01 4.74E+01 1.46E-02 25 425.56 631.10 10,335 0.0E+00 4.0E-01 L
98862 Acetophenone 5.77E+01 6.00E-02 8.73E-06 6.13E+03 4.38E-04 1.07E-05 25 475.00 709.50 11,732 0.0E+00 3.5E-01 S,L X
98953 Nitrobenzene 6.46E+01 7.60E-02 8.60E-06 2.09E+03 9.82E-04 2.39E-05 25 483.95 719.00 10,566 4.0E-05 9.0E-03 L

100414 Ethylbenzene 3.63E+02 7.50E-02 7.80E-06 1.69E+02 3.22E-01 7.86E-03 25 409.34 617.20 8,501 2.5E-06 1.0E+00 L
100425 Styrene 7.76E+02 7.10E-02 8.00E-06 3.10E+02 1.12E-01 2.74E-03 25 418.31 636.00 8,737 0.0E+00 1.0E+00 L
100447 Benzylchloride 6.14E+01 7.50E-02 7.80E-06 5.25E+02 1.70E-02 4.14E-04 25 452.00 685.00 8,773 4.9E-05 0.0E+00 L X
100527 Benzaldehyde 4.59E+01 7.21E-02 9.07E-06 3.30E+03 9.73E-04 2.37E-05 25 452.00 695.00 11,658 0.0E+00 3.5E-01 L X
103651 n-Propylbenzene 5.62E+02 6.01E-02 7.83E-06 6.00E+01 4.37E-01 1.07E-02 25 432.20 630.00 9,123 0.0E+00 1.0E+00 L X
104518 n-Butylbenzene 1.11E+03 5.70E-02 8.12E-06 2.00E+00 5.38E-01 1.31E-02 25 456.46 660.50 9,290 0.0E+00 3.0E-02 L X Benzene
106423 p-Xylene 3.89E+02 7.69E-02 8.44E-06 1.85E+02 3.13E-01 7.64E-03 25 411.52 616.20 8,525 0.0E+00 1.0E-01 L
106467 1,4-Dichlorobenzene 6.17E+02 6.90E-02 7.90E-06 7.90E+01 9.82E-02 2.39E-03 25 447.21 684.75 9,271 1.1E-05 8.0E-01 S
106934 1,2-Dibromoethane (ethylene dibr 2.50E+01 2.17E-02 1.19E-05 4.18E+03 3.04E-02 7.41E-04 25 404.60 583.00 8,310 6.0E-04 9.0E-03 L
106990 1,3-Butadiene 1.91E+01 2.49E-01 1.08E-05 7.35E+02 3.01E+00 7.34E-02 25 268.60 425.00 5,370 3.0E-02 2.0E-03 L
107028 Acrolein 2.76E+00 1.05E-01 1.22E-05 2.13E+05 4.99E-03 1.22E-04 25 325.60 506.00 6,731 0.0E+00 2.0E-05 L
107062 1,2-Dichloroethane 1.74E+01 1.04E-01 9.90E-06 8.52E+03 4.00E-02 9.77E-04 25 356.65 561.00 7,643 2.6E-05 7.0E-03 L
107131 Acrylonitrile 5.90E+00 1.22E-01 1.34E-05 7.40E+04 4.21E-03 1.03E-04 25 350.30 519.00 7,786 6.8E-05 2.0E-03 L
108054 Vinyl acetate 5.25E+00 8.50E-02 9.20E-06 2.00E+04 2.09E-02 5.10E-04 25 345.65 519.13 7,800 0.0E+00 2.0E-01 L
108101 Methylisobutylketone (4-methyl-2 9.06E+00 7.50E-02 7.80E-06 1.90E+04 5.64E-03 1.38E-04 25 389.50 571.00 8,243 0.0E+00 3.0E+00 L
108383 m-Xylene 4.07E+02 7.00E-02 7.80E-06 1.61E+02 3.00E-01 7.32E-03 25 412.27 617.05 8,523 0.0E+00 1.0E-01 L
108678 1,3,5-Trimethylbenzene 1.35E+03 6.02E-02 8.67E-06 2.00E+00 2.41E-01 5.87E-03 25 437.89 637.25 9,321 0.0E+00 7.0E-03 L 1,2,4-Trimethylbenzene
108872 Methylcyclohexane 7.85E+01 7.35E-02 8.52E-06 1.40E+01 4.22E+00 1.03E-01 25 373.90 572.20 7,474 0.0E+00 3.0E+00 L
108883 Toluene 1.82E+02 8.70E-02 8.60E-06 5.26E+02 2.72E-01 6.62E-03 25 383.78 591.79 7,930 0.0E+00 5.0E+00 L
108907 Chlorobenzene 2.19E+02 7.30E-02 8.70E-06 4.72E+02 1.51E-01 3.69E-03 25 404.87 632.40 8,410 0.0E+00 5.0E-02 L
109693 1-Chlorobutane 1.72E+01 8.26E-02 1.00E-05 1.10E+03 6.93E-01 1.69E-02 25 351.60 542.00 7,263 0.0E+00 1.4E+00 L X
110009 Furan 1.86E+01 1.04E-01 1.22E-05 1.00E+04 2.21E-01 5.39E-03 25 304.60 490.20 6,477 0.0E+00 3.5E-03 L X
110543 Hexane 4.34E+01 2.00E-01 7.77E-06 1.24E+01 6.82E+01 1.66E+00 25 341.70 508.00 6,895 0.0E+00 2.0E-01 L
111444 Bis(2-chloroethyl)ether 1.55E+01 6.92E-02 7.53E-06 1.72E+04 7.36E-04 1.80E-05 25 451.15 659.79 10,803 3.3E-04 0.0E+00 L
115297 Endosulfan 2.14E+03 1.15E-02 4.55E-06 5.10E-01 4.58E-04 1.12E-05 25 674.43 942.94 14,000 0.0E+00 2.1E-02 S X
118741 Hexachlorobenzene 5.50E+04 5.42E-02 5.91E-06 5.00E-03 5.40E-02 1.32E-03 25 582.55 825.00 14,447 4.6E-04 0.0E+00 S X
120821 1,2,4-Trichlorobenzene 1.78E+03 3.00E-02 8.23E-06 4.88E+01 5.81E-02 1.42E-03 25 486.15 725.00 10,471 0.0E+00 2.0E-03 L
123739 Crotonaldehyde (2-butenal) 4.82E+00 9.56E-02 1.07E-05 3.69E+04 7.99E-04 1.95E-05 25 375.20 568.00 9 5.4E-04 0.0E+00 L X
124481 Chlorodibromomethane 6.31E+01 1.96E-02 1.05E-05 2.60E+03 3.20E-02 7.81E-04 25 416.14 678.20 5,900 2.7E-05 0.0E+00 L X X
126987 Methacrylonitrile 3.58E+01 1.12E-01 1.32E-05 2.54E+04 1.01E-02 2.46E-04 25 363.30 554.00 7,600 0.0E+00 7.0E-04 L
126998 2-Chloro-1,3-butadiene (chloropre 6.73E+01 8.58E-02 1.03E-05 2.12E+03 4.91E-01 1.20E-02 25 332.40 525.00 8,075 0.0E+00 7.0E-03 L
127184 Tetrachloroethylene 1.55E+02 7.20E-02 8.20E-06 2.00E+02 7.53E-01 1.84E-02 25 394.40 620.20 8,288 2.6E-07 6.0E-04 L
129000 Pyrene 1.05E+05 2.72E-02 7.24E-06 1.35E+00 4.50E-04 1.10E-05 25 667.95 936 14370 0.0E+00 0.0E+00 S X
132649 Dibenzofuran 5.15E+03 2.38E-02 6.00E-06 3.10E+00 5.15E-04 1.26E-05 25 560 824 66400 0.0E+00 0.0E+00 S X
135988 sec-Butylbenzene 9.66E+02 5.70E-02 8.12E-06 3.94E+00 5.68E-01 1.39E-02 25 446.5 679 88730 0.0E+00 3.0E-02 L X Benzene
141786 Ethylacetate 6.44E+00 7.32E-02 9.70E-06 8.03E+04 5.64E-03 1.38E-04 25 350.26 523.3 7633.66 0.0E+00 3.2E+00 L X
156592 cis-1,2-Dichloroethylene 3.55E+01 7.36E-02 1.13E-05 3.50E+03 1.67E-01 4.07E-03 25 333.65 544 7192 0.0E+00 6.0E-02 L X trans-1,2-Dichloroethylene
156605 trans-1,2-Dichloroethylene 5.25E+01 7.07E-02 1.19E-05 6.30E+03 3.84E-01 9.36E-03 25 320.85 516.5 6717 0.0E+00 6.0E-02 L X
541731 1,3-Dichlorobenzene 1.98E+03 6.92E-02 7.86E-06 1.34E+02 1.27E-01 3.09E-03 25 446 684 9230.18 0.0E+00 2.0E-01 L X 1,2-Dichlorobenzene
309002 Aldrin 2.45E+06 1.32E-02 4.86E-06 1.70E-02 6.95E-03 1.70E-04 25 603.01 839.37 15000 4.9E-03 1.1E-04 S X
319846 alpha-HCH (alpha-BHC) 1.23E+03 1.42E-02 7.34E-06 2.00E+00 4.34E-04 1.06E-05 25 596.55 839.36 15000 1.8E-03 0.0E+00 S
542756 1,3-Dichloropropene 4.57E+01 6.26E-02 1.00E-05 2.80E+03 7.24E-01 1.77E-02 25 381.15 587.38 7900 4.0E-06 2.0E-02 L
630206 1,1,1,2-Tetrachloroethane 1.16E+02 7.10E-02 7.90E-06 1.10E+03 9.90E-02 2.41E-03 25 403.5 624 9768.282525 7.4E-06 0.0E+00 L X

1634044 MTBE 7.26E+00 1.02E-01 1.05E-05 5.10E+04 2.56E-02 6.23E-04 25 328.3 497.1 6677.66 0.0E+00 3.0E+00 L
7439976 Mercury (elemental) 5.20E+01 3.07E-02 6.30E-06 2.00E+01 4.40E-01 1.07E-02 25 629.88 1750 14127 0.0E+00 3.0E-04 L
591786 2-Hexanone 1.50E+01 7.00E-02 8.40E-06 1.70E+04 3.80E-03 9.30E-05 25 400.8 587 8554 0.0E+00 3.0E-02 L

Highlighted chemicals do not have inhalation toxicity values or a surrogate.
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DATA ENTRY SHEET

CALCULATE RISK-BASED SOIL CONCENTRATION (enter "X" in "YES" box)

YES X

OR
CALCULATE INCREMENTAL RISKS FROM ACTUAL SOIL CONCENTRATION (enter "X" in "YES" box and initial soil conc. below)

YES

ENTER ENTER
Initial

Chemical soil
CAS No. conc.,

(numbers only, CR

no dashes) (g/kg) Chemical

75092 Methylene chloride

ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER
MORE Depth Depth below Totals must add up to value of Lt (cell G28) Soil

 below grade grade to bottom Thickness Thickness stratum A User-defined
Average to bottom Depth below of contamination, Thickness of soil of soil SCS stratum A

soil of enclosed grade to top (enter value of 0 of soil stratum B, stratum C, soil type soil vapor
temperature, space floor, of contamination, if value is unknown) stratum A, (Enter value or 0) (Enter value or 0) (used to estimate OR permeability,

TS LF Lt Lb hA hB hC soil vapor kv

(oC) (cm) (cm) (cm) (cm) (cm) (cm) permeability) (cm2)

10 1 1 152 250 0 0 1.00E-08

ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER
MORE Stratum A Stratum A Stratum A Stratum A Stratum A Stratum B Stratum B Stratum B Stratum B Stratum B Stratum C Stratum C Stratum C Stratum C Stratum C
 SCS soil dry soil total soil water-filled soil organic SCS soil dry soil total soil water-filled soil organic SCS soil dry soil total soil water-filled soil organic

soil type bulk density, porosity, porosity, carbon fraction, soil type bulk density, porosity, porosity, carbon fraction, soil type bulk density, porosity, porosity, carbon fraction,

b
A nA

w
A foc

A b
B nB

w
B foc

B b
C nC

w
C foc

C

(g/cm3) (unitless) (cm3/cm3) (unitless) (g/cm3) (unitless) (cm3/cm3) (unitless) (g/cm3) (unitless) (cm3/cm3) (unitless)

1.65 0.439 0.045 0.002

ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER
MORE Enclosed Enclosed Enclosed Average vapor
 space Soil-bldg. space space Enclosed Floor-wall Indoor flow rate into bldg.

floor pressure floor floor space seam crack air exchange OR
thickness, differential, length, width, height, width, rate, Leave blank to calculate

Lcrack P LB WB HB w ER Qsoil

(cm) (g/cm-s2) (cm) (cm) (cm) (cm) (1/h) (L/m)

10 40 1000 1000 244 0.1 0.25

ENTER ENTER ENTER ENTER ENTER ENTER
Averaging Averaging Target Target hazard
time for time for Exposure Exposure risk for quotient for

carcinogens, noncarcinogens, duration, frequency, carcinogens, noncarcinogens,
ATC ATNC ED EF TR THQ

(yrs) (yrs) (yrs) (days/yr) (unitless) (unitless)

70 30 30 350 1.0E-05 1

Used to calculate risk-based
END soil concentration.

SL-ADV
Version 3.1; 02/04

Reset to 
Defaults

Lookup Soil 
Parameters

Lookup Soil 
Parameters

Lookup Soil 
Parameters
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CHEMICAL PROPERTIES SHEET

Henry's Henry's Enthalpy of Organic Pure
law constant law constant vaporization at Normal carbon component Unit Physical

Diffusivity Diffusivity at reference reference the normal boiling Critical partition water risk Reference state at
in air, in water, temperature, temperature, boiling point, point, temperature, coefficient, solubility, factor, conc., soil

Da Dw H TR Hv,b TB TC Koc S URF RfC temperature,

(cm2/s) (cm2/s) (atm-m3/mol) (oC) (cal/mol) (oK) (oK) (cm3/g) (mg/L) (g/m3)-1 (mg/m3) (S,L,G)

1.01E-01 1.17E-05 2.18E-03 25 6,706 313.00 510.00 1.17E+01 1.30E+04 1.0E-08 6.0E-01 L

END
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INTERMEDIATE CALCULATIONS SHEET

Stratum A Stratum B Stratum C Stratum A Stratum A Stratum A Stratum A Floor-
Source- soil soil soil effective soil soil soil wall Initial soil Bldg.

Exposure building air-filled air-filled air-filled total fluid intrinsic relative air effective vapor seam concentration ventilation
duration, separation, porosity, porosity, porosity, saturation, permeability, permeability, permeability, perimeter, used, rate,

 LT a
A a

B a
C Ste ki krg kv Xcrack CR Qbuilding

(sec) (cm) (cm3/cm3) (cm3/cm3) (cm3/cm3) (cm3/cm3) (cm2) (cm2) (cm2) (cm) (g/kg) (cm3/s)

9.46E+08 1 0.394 ERROR ERROR #N/A #N/A #N/A 1.00E-08 4,000 1.00E+00 1.69E+04

Area of Stratum Stratum Stratum Total
enclosed Crack- Crack Enthalpy of Henry's law Henry's law Vapor A B C overall

space to-total depth vaporization at constant at constant at viscosity at effective effective effective effective Diffusion Convection
below area below ave. soil ave. soil ave. soil ave. soil diffusion diffusion diffusion diffusion path path
grade, ratio, grade, temperature, temperature, temperature, temperature, coefficient, coefficient, coefficient, coefficient, length, length,

AB  Zcrack Hv,TS HTS H'TS TS Deff
A Deff

B Deff
C Deff

T Ld Lp

(cm2) (unitless) (cm) (cal/mol) (atm-m3/mol) (unitless) (g/cm-s) (cm2/s) (cm2/s) (cm2/s) (cm2/s) (cm) (cm)

1.00E+06 4.00E-04 1 7,034 1.16E-03 5.01E-02 1.75E-04 2.36E-02 0.00E+00 0.00E+00 2.36E-02 1 1

Exponent of Infinite
Average Crack equivalent source Infinite Exposure

Soil-water Source vapor effective foundation indoor source Time for duration >
partition vapor Crack flow rate diffusion Area of Peclet attenuation bldg. Finite Finite source time for

coefficient, conc., radius, into bldg., coefficient, crack, number, coefficient, conc., source source depletion, source
Kd Csource rcrack Qsoil Dcrack

Acrack exp(Pef)  Cbuilding  term  term D depletion

(cm3/g) (g/m3) (cm) (cm3/s) (cm2/s) (cm2) (unitless) (unitless) (g/m3) (unitless) (sec)-1
(sec) (YES/NO)

2.34E-02 8.00E+02 0.10 1.91E+01 2.36E-02 4.00E+02 6.48E+08 NA NA 1.23E+03 1.14E-02 1.73E+07 YES

Finite
source Mass Finite Final
indoor limit source finite Unit

attenuation bldg. bldg. source bldg. risk Reference
coefficient, conc., conc., conc., factor, conc.,

<> Cbuilding Cbuilding Cbuilding URF RfC

(unitless) (g/m3) (g/m3) (g/m3) (g/m3)-1 (mg/m3)

NA 1.55E-02 NA 1.55E-02 1.0E-08 6.0E-01

END
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RESULTS SHEET

RISK-BASED SOIL CONCENTRATION CALCULATIONS: INCREMENTAL RISK CALCULATIONS:

Incremental Hazard
Indoor Indoor Risk-based Final risk from quotient

exposure exposure indoor Soil indoor vapor from vapor
soil soil exposure saturation exposure intrusion to intrusion to

conc., conc., soil conc., soil indoor air, indoor air,
carcinogen noncarcinogen conc., Csat conc., carcinogen noncarcinogen

(g/kg) (g/kg) (g/kg) (g/kg) (g/kg) (unitless) (unitless)

1.57E+05 4.03E+04 4.03E+04 8.16E+05 4.03E+04 NA NA

MESSAGE AND ERROR SUMMARY BELOW: (DO NOT USE RESULTS IF ERRORS ARE PRESENT)
MESSAGE: The values of Csource and Cbuilding on the INTERCALCS worksheet are based on unity and do not represent actual values.

ERROR: Stratum A must be = depth below grade to top of contamination.
SCROLL
DOWN

TO "END"

END

SL-ADV-REV2-4_V-Site_grp2_Methylene Chloride.xls 4 of 8



VLOOKUP TABLES

Soil Properties Lookup Table Bulk Density

SCS Soil Type Ks (cm/h) 1 (1/cm) N (unitless) M (unitless) n (cm3/cm3) r (cm3/cm3) Mean Grain Diameter (cm) (g/cm3) w (cm3/cm3) SCS Soil Name

C 0.61 0.01496 1.253 0.2019 0.459 0.098 0.0092 1.43 0.215 Clay
CL 0.34 0.01581 1.416 0.2938 0.442 0.079 0.016 1.48 0.168 Clay Loam
L 0.50 0.01112 1.472 0.3207 0.399 0.061 0.020 1.59 0.148 Loam
LS 4.38 0.03475 1.746 0.4273 0.390 0.049 0.040 1.62 0.076 Loamy Sand
S 26.78 0.03524 3.177 0.6852 0.375 0.053 0.044 1.66 0.054 Sand
SC 0.47 0.03342 1.208 0.1722 0.385 0.117 0.025 1.63 0.197 Sandy Clay
SCL 0.55 0.02109 1.330 0.2481 0.384 0.063 0.029 1.63 0.146 Sandy Clay Loam
SI 1.82 0.00658 1.679 0.4044 0.489 0.050 0.0046 1.35 0.167 Silt
SIC 0.40 0.01622 1.321 0.2430 0.481 0.111 0.0039 1.38 0.216 Silty Clay
SICL 0.46 0.00839 1.521 0.3425 0.482 0.090 0.0056 1.37 0.198 Silty Clay Loam
SIL 0.76 0.00506 1.663 0.3987 0.439 0.065 0.011 1.49 0.180 Silt Loam
SL 1.60 0.02667 1.449 0.3099 0.387 0.039 0.030 1.62 0.103 Sandy Loam

Chemical Properties Lookup Table
Organic Pure Henry's Henry's Enthalpy of
carbon component law constant law constant Normal vaporization at Unit Physical
partition Diffusivity Diffusivity water Henry's at reference reference boiling Critical the normal risk Reference state at

coefficient, in air, in water, solubility, law constant temperature, temperature, point, temperature, boiling point, factor, conc., soil URF RfC
Koc Da Dw S H' H TR TB TC Hv,b URF RfC temperature, extrapolated extrapolated

CAS No. Chemical (cm3/g) (cm2/s) (cm2/s) (mg/L) (unitless) (atm-m3/mol) (oC) (oK) (oK) (cal/mol) (g/m3)-1 (mg/m3) (S,L,G) (X) (X)

Surrogate toxicity values (red 
numbers) used with the surrogate 
chemical presented below.

56235 Carbon tetrachloride 1.74E+02 7.80E-02 8.80E-06 7.93E+02 1.24E+00 3.03E-02 25 349.90 556.60 7,127 6.0E-06 1.0E-01 L
57749 Chlordane 1.20E+05 1.18E-02 4.37E-06 5.60E-02 1.99E-03 4.85E-05 25 624.24 885.73 14,000 1.0E-04 7.0E-04 S
58899 gamma-HCH (Lindane) 1.07E+03 1.42E-02 7.34E-06 7.30E+00 5.73E-04 1.40E-05 25 596.55 839.36 15,000 3.7E-04 1.1E-03 S X X
60297 Ethyl ether 5.73E+00 7.82E-02 8.61E-06 5.68E+04 1.35E+00 3.29E-02 25 307.50 466.74 6,338 0.0E+00 7.0E-01 L X
60571 Dieldrin 2.14E+04 1.25E-02 4.74E-06 1.95E-01 6.18E-04 1.51E-05 25 613.32 842.25 17,000 4.6E-03 1.8E-04 S X
67641 Acetone 5.75E-01 1.24E-01 1.14E-05 1.00E+06 1.59E-03 3.87E-05 25 329.20 508.10 6,955 0.0E+00 3.1E+01 L X
67663 Chloroform 3.98E+01 1.04E-01 1.00E-05 7.92E+03 1.50E-01 3.66E-03 25 334.32 536.40 6,988 2.3E-05 9.8E-02 L
67721 Hexachloroethane 1.78E+03 2.50E-03 6.80E-06 5.00E+01 1.59E-01 3.88E-03 25 458.00 695.00 9,510 1.1E-05 3.0E-02 S X
71432 Benzene 5.89E+01 8.80E-02 9.80E-06 1.79E+03 2.27E-01 5.54E-03 25 353.24 562.16 7,342 7.8E-06 3.0E-02 L
71556 1,1,1-Trichloroethane 1.10E+02 7.80E-02 8.80E-06 1.33E+03 7.03E-01 1.72E-02 25 347.24 545.00 7,136 0.0E+00 5.0E+00 L
72435 Methoxychlor 9.77E+04 1.56E-02 4.46E-06 1.00E-01 6.46E-04 1.58E-05 25 651.02 848.49 16,000 0.0E+00 1.8E-02 S X
72559 DDE 4.47E+06 1.44E-02 5.87E-06 1.20E-01 8.59E-04 2.09E-05 25 636.44 860.38 15,000 9.7E-05 0.0E+00 S X
74839 Methyl bromide 1.05E+01 7.28E-02 1.21E-05 1.52E+04 2.55E-01 6.22E-03 25 276.71 467.00 5,714 0.0E+00 5.0E-03 G
74873 Methyl chloride (chloromethane) 2.12E+00 1.26E-01 6.50E-06 5.33E+03 3.61E-01 8.80E-03 25 249.00 416.25 5,115 1.8E-06 9.0E-02 L
74908 Hydrogen cyanide 3.80E+00 1.93E-01 2.10E-05 1.00E+06 5.44E-03 1.33E-04 25 299.00 456.70 6,676 0.0E+00 3.0E-03 L
74953 Methylene  bromide 1.26E+01 4.30E-02 8.44E-06 1.19E+04 3.52E-02 8.59E-04 25 370.00 583.00 7,868 0.0E+00 4.0E-04 L X
75003 Chloroethane (ethyl chloride) 4.40E+00 2.71E-01 1.15E-05 5.68E+03 3.61E-01 8.80E-03 25 285.30 460.40 5,879 0.0E+00 1.0E+01 L X
75014 Vinyl chloride (chloroethene) 1.86E+01 1.06E-01 1.23E-05 8.80E+03 1.10E+00 2.69E-02 25 259.25 432.00 5,250 4.4E-06 1.0E-01 G
75058 Acetonitrile 4.20E+00 1.28E-01 1.66E-05 1.00E+06 1.42E-03 3.45E-05 25 354.60 545.50 7,110 0.0E+00 6.0E-02 L
75070 Acetaldehyde 1.06E+00 1.24E-01 1.41E-05 1.00E+06 3.23E-03 7.87E-05 25 293.10 466.00 6,157 2.2E-06 9.0E-03 L
75092 Methylene chloride 1.17E+01 1.01E-01 1.17E-05 1.30E+04 8.96E-02 2.18E-03 25 313.00 510.00 6,706 1.0E-08 6.0E-01 L
75150 Carbon disulfide 4.57E+01 1.04E-01 1.00E-05 1.19E+03 1.24E+00 3.02E-02 25 319.00 552.00 6,391 0.0E+00 7.0E-01 L
75218 Ethylene oxide 1.33E+00 1.04E-01 1.45E-05 3.04E+05 2.27E-02 5.54E-04 25 283.60 469.00 6,104 1.0E-04 0.0E+00 L
75252 Bromoform 8.71E+01 1.49E-02 1.03E-05 3.10E+03 2.41E-02 5.88E-04 25 422.35 696.00 9,479 1.1E-06 0.0E+00 L X
75274 Bromodichloromethane 5.50E+01 2.98E-02 1.06E-05 6.74E+03 6.54E-02 1.60E-03 25 363.15 585.85 7,800 3.7E-05 0.0E+00 L X X
75296 2-Chloropropane 9.14E+00 8.88E-02 1.01E-05 3.73E+03 5.93E-01 1.45E-02 25 308.70 485.00 6,286 0.0E+00 1.0E-01 L
75343 1,1-Dichloroethane 3.16E+01 7.42E-02 1.05E-05 5.06E+03 2.30E-01 5.61E-03 25 330.55 523.00 6,895 1.6E-06 0.0E+00 L
75354 1,1-Dichloroethylene 5.89E+01 9.00E-02 1.04E-05 2.25E+03 1.07E+00 2.60E-02 25 304.75 576.05 6,247 0.0E+00 2.0E-01 L
75456 Chlorodifluoromethane 4.79E+01 1.01E-01 1.28E-05 2.00E+00 1.10E+00 2.70E-02 25 232.40 369.30 4,836 0.0E+00 5.0E+01 L
75694 Trichlorofluoromethane 4.97E+02 8.70E-02 9.70E-06 1.10E+03 3.97E+00 9.68E-02 25 296.70 471.00 5,999 0.0E+00 7.0E-01 L
75718 Dichlorodifluoromethane 4.57E+02 6.65E-02 9.92E-06 2.80E+02 1.40E+01 3.42E-01 25 243.20 384.95 9,421 0.0E+00 1.0E-01 L
76131 1,1,2-Trichloro-1,2,2-trifluoroetha 1.11E+04 7.80E-02 8.20E-06 1.70E+02 1.97E+01 4.80E-01 25 320.70 487.30 6,463 0.0E+00 3.0E+01 L
76448 Heptachlor 1.41E+06 1.12E-02 5.69E-06 1.80E-01 6.05E+01 1.48E+00 25 603.69 846.31 13,000 1.3E-03 1.8E-03 S X
77474 Hexachlorocyclopentadiene 2.00E+05 1.61E-02 7.21E-06 1.80E+00 1.10E+00 2.69E-02 25 512.15 746.00 10,931 0.0E+00 2.0E-04 L
78831 Isobutanol 2.59E+00 8.60E-02 9.30E-06 8.50E+04 4.83E-04 1.18E-05 25 381.04 547.78 10,936 0.0E+00 1.1E+00 L X
78875 1,2-Dichloropropane 4.37E+01 7.82E-02 8.73E-06 2.80E+03 1.15E-01 2.79E-03 25 369.52 572.00 7,590 1.0E-05 4.0E-03 L X
78933 Methylethylketone (2-butanone) 2.30E+00 8.08E-02 9.80E-06 2.23E+05 2.29E-03 5.58E-05 25 352.50 536.78 7,481 0.0E+00 5.0E+00 L
79005 1,1,2-Trichloroethane 5.01E+01 7.80E-02 8.80E-06 4.42E+03 3.73E-02 9.11E-04 25 386.15 602.00 8,322 1.6E-05 2.0E-04 L X
79016 Trichloroethylene 1.66E+02 7.90E-02 9.10E-06 1.47E+03 4.21E-01 1.03E-02 25 360.36 544.20 7,505 4.1E-06 3.0E-03 L X
79209 Methyl acetate 3.26E+00 1.04E-01 1.00E-05 2.00E+03 4.84E-03 1.18E-04 25 329.80 506.70 7,260 0.0E+00 3.5E+00 L X
79345 1,1,2,2-Tetrachloroethane 9.33E+01 7.10E-02 7.90E-06 2.96E+03 1.41E-02 3.44E-04 25 419.60 661.15 8,996 5.8E-05 0.0E+00 L X
79469 2-Nitropropane 1.17E+01 9.23E-02 1.01E-05 1.70E+04 5.03E-03 1.23E-04 25 393.20 594.00 8,383 2.7E-03 2.0E-02 L
80626 Methylmethacrylate 6.98E+00 7.70E-02 8.60E-06 1.50E+04 1.38E-02 3.36E-04 25 373.50 567.00 8,975 0.0E+00 7.0E-01 L
83329 Acenaphthene 7.08E+03 4.21E-02 7.69E-06 3.57E+00 6.34E-03 1.55E-04 25 550.54 803.15 12,155 0.0E+00 0.0E+00 S X
86737 Fluorene 1.38E+04 3.63E-02 7.88E-06 1.98E+00 2.60E-03 6.34E-05 25 570.44 870.00 12,666 0.0E+00 0.0E+00 S X
87683 Hexachloro-1,3-butadiene 5.37E+04 5.61E-02 6.16E-06 3.20E+00 3.33E-01 8.13E-03 25 486.15 738.00 10,206 2.2E-05 0.0E+00 L X
88722 o-Nitrotoluene 3.24E+02 5.87E-02 8.67E-06 6.50E+02 5.11E-04 1.25E-05 25 495.00 720.00 12,239 0.0E+00 0.0E+00 L X
91203 Naphthalene 2.00E+03 5.90E-02 7.50E-06 3.10E+01 1.98E-02 4.82E-04 25 491.14 748.40 10,373 3.4E-05 3.0E-03 S
91576 2-Methylnaphthalene 2.81E+03 5.22E-02 7.75E-06 2.46E+01 2.12E-02 5.17E-04 25 514.26 761.00 12,600 0.0E+00 3.0E-03 S X Naphthalene
92524 Biphenyl 4.38E+03 4.04E-02 8.15E-06 7.45E+00 1.23E-02 2.99E-04 25 529.10 789.00 10,890 0.0E+00 1.8E-01 S X
95476 o-Xylene 3.63E+02 8.70E-02 1.00E-05 1.78E+02 2.12E-01 5.18E-03 25 417.60 630.30 8,661 0.0E+00 1.0E-01 L
95501 1,2-Dichlorobenzene 6.17E+02 6.90E-02 7.90E-06 1.56E+02 7.77E-02 1.90E-03 25 453.57 705.00 9,700 0.0E+00 2.0E-01 L
95578 2-Chlorophenol 3.88E+02 5.01E-02 9.46E-06 2.20E+04 1.60E-02 1.18E+05 25 447.53 675.00 9,572 0.0E+00 2.0E-01 L X Phenol
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VLOOKUP TABLES

95636 1,2,4-Trimethylbenzene 1.35E+03 6.06E-02 7.92E-06 5.70E+01 2.52E-01 6.14E-03 25 442.30 649.17 9,369 0.0E+00 7.0E-03 L
96184 1,2,3-Trichloropropane 2.20E+01 7.10E-02 7.90E-06 1.75E+03 1.67E-02 4.08E-04 25 430.00 652.00 9,171 0.0E+00 3.0E-04 L X
96333 Methyl acrylate 4.53E+00 9.76E-02 1.02E-05 6.00E+04 7.68E-03 1.87E-04 25 353.70 536.00 7,749 0.0E+00 1.1E-01 L X
97632 Ethylmethacrylate 2.95E+01 6.53E-02 8.37E-06 3.67E+03 3.44E-02 8.40E-04 25 390.00 571.00 10,957 0.0E+00 3.2E-01 L X
98066 tert-Butylbenzene 7.71E+02 5.65E-02 8.02E-06 2.95E+01 4.87E-01 1.19E-02 25 442.10 1220.00 8,980 0.0E+00 3.0E-02 L X Benzene
98828 Cumene 4.89E+02 6.50E-02 7.10E-06 6.13E+01 4.74E+01 1.46E-02 25 425.56 631.10 10,335 0.0E+00 4.0E-01 L
98862 Acetophenone 5.77E+01 6.00E-02 8.73E-06 6.13E+03 4.38E-04 1.07E-05 25 475.00 709.50 11,732 0.0E+00 3.5E-01 S,L X
98953 Nitrobenzene 6.46E+01 7.60E-02 8.60E-06 2.09E+03 9.82E-04 2.39E-05 25 483.95 719.00 10,566 4.0E-05 9.0E-03 L

100414 Ethylbenzene 3.63E+02 7.50E-02 7.80E-06 1.69E+02 3.22E-01 7.86E-03 25 409.34 617.20 8,501 2.5E-06 1.0E+00 L
100425 Styrene 7.76E+02 7.10E-02 8.00E-06 3.10E+02 1.12E-01 2.74E-03 25 418.31 636.00 8,737 0.0E+00 1.0E+00 L
100447 Benzylchloride 6.14E+01 7.50E-02 7.80E-06 5.25E+02 1.70E-02 4.14E-04 25 452.00 685.00 8,773 4.9E-05 0.0E+00 L X
100527 Benzaldehyde 4.59E+01 7.21E-02 9.07E-06 3.30E+03 9.73E-04 2.37E-05 25 452.00 695.00 11,658 0.0E+00 3.5E-01 L X
103651 n-Propylbenzene 5.62E+02 6.01E-02 7.83E-06 6.00E+01 4.37E-01 1.07E-02 25 432.20 630.00 9,123 0.0E+00 1.0E+00 L X
104518 n-Butylbenzene 1.11E+03 5.70E-02 8.12E-06 2.00E+00 5.38E-01 1.31E-02 25 456.46 660.50 9,290 0.0E+00 3.0E-02 L X Benzene
106423 p-Xylene 3.89E+02 7.69E-02 8.44E-06 1.85E+02 3.13E-01 7.64E-03 25 411.52 616.20 8,525 0.0E+00 1.0E-01 L
106467 1,4-Dichlorobenzene 6.17E+02 6.90E-02 7.90E-06 7.90E+01 9.82E-02 2.39E-03 25 447.21 684.75 9,271 1.1E-05 8.0E-01 S
106934 1,2-Dibromoethane (ethylene dibr 2.50E+01 2.17E-02 1.19E-05 4.18E+03 3.04E-02 7.41E-04 25 404.60 583.00 8,310 6.0E-04 9.0E-03 L
106990 1,3-Butadiene 1.91E+01 2.49E-01 1.08E-05 7.35E+02 3.01E+00 7.34E-02 25 268.60 425.00 5,370 3.0E-02 2.0E-03 L
107028 Acrolein 2.76E+00 1.05E-01 1.22E-05 2.13E+05 4.99E-03 1.22E-04 25 325.60 506.00 6,731 0.0E+00 2.0E-05 L
107062 1,2-Dichloroethane 1.74E+01 1.04E-01 9.90E-06 8.52E+03 4.00E-02 9.77E-04 25 356.65 561.00 7,643 2.6E-05 7.0E-03 L
107131 Acrylonitrile 5.90E+00 1.22E-01 1.34E-05 7.40E+04 4.21E-03 1.03E-04 25 350.30 519.00 7,786 6.8E-05 2.0E-03 L
108054 Vinyl acetate 5.25E+00 8.50E-02 9.20E-06 2.00E+04 2.09E-02 5.10E-04 25 345.65 519.13 7,800 0.0E+00 2.0E-01 L
108101 Methylisobutylketone (4-methyl-2 9.06E+00 7.50E-02 7.80E-06 1.90E+04 5.64E-03 1.38E-04 25 389.50 571.00 8,243 0.0E+00 3.0E+00 L
108383 m-Xylene 4.07E+02 7.00E-02 7.80E-06 1.61E+02 3.00E-01 7.32E-03 25 412.27 617.05 8,523 0.0E+00 1.0E-01 L
108678 1,3,5-Trimethylbenzene 1.35E+03 6.02E-02 8.67E-06 2.00E+00 2.41E-01 5.87E-03 25 437.89 637.25 9,321 0.0E+00 7.0E-03 L 1,2,4-Trimethylbenzene
108872 Methylcyclohexane 7.85E+01 7.35E-02 8.52E-06 1.40E+01 4.22E+00 1.03E-01 25 373.90 572.20 7,474 0.0E+00 3.0E+00 L
108883 Toluene 1.82E+02 8.70E-02 8.60E-06 5.26E+02 2.72E-01 6.62E-03 25 383.78 591.79 7,930 0.0E+00 5.0E+00 L
108907 Chlorobenzene 2.19E+02 7.30E-02 8.70E-06 4.72E+02 1.51E-01 3.69E-03 25 404.87 632.40 8,410 0.0E+00 5.0E-02 L
109693 1-Chlorobutane 1.72E+01 8.26E-02 1.00E-05 1.10E+03 6.93E-01 1.69E-02 25 351.60 542.00 7,263 0.0E+00 1.4E+00 L X
110009 Furan 1.86E+01 1.04E-01 1.22E-05 1.00E+04 2.21E-01 5.39E-03 25 304.60 490.20 6,477 0.0E+00 3.5E-03 L X
110543 Hexane 4.34E+01 2.00E-01 7.77E-06 1.24E+01 6.82E+01 1.66E+00 25 341.70 508.00 6,895 0.0E+00 2.0E-01 L
111444 Bis(2-chloroethyl)ether 1.55E+01 6.92E-02 7.53E-06 1.72E+04 7.36E-04 1.80E-05 25 451.15 659.79 10,803 3.3E-04 0.0E+00 L
115297 Endosulfan 2.14E+03 1.15E-02 4.55E-06 5.10E-01 4.58E-04 1.12E-05 25 674.43 942.94 14,000 0.0E+00 2.1E-02 S X
118741 Hexachlorobenzene 5.50E+04 5.42E-02 5.91E-06 5.00E-03 5.40E-02 1.32E-03 25 582.55 825.00 14,447 4.6E-04 0.0E+00 S X
120821 1,2,4-Trichlorobenzene 1.78E+03 3.00E-02 8.23E-06 4.88E+01 5.81E-02 1.42E-03 25 486.15 725.00 10,471 0.0E+00 2.0E-03 L
123739 Crotonaldehyde (2-butenal) 4.82E+00 9.56E-02 1.07E-05 3.69E+04 7.99E-04 1.95E-05 25 375.20 568.00 9 5.4E-04 0.0E+00 L X
124481 Chlorodibromomethane 6.31E+01 1.96E-02 1.05E-05 2.60E+03 3.20E-02 7.81E-04 25 416.14 678.20 5,900 2.7E-05 0.0E+00 L X X
126987 Methacrylonitrile 3.58E+01 1.12E-01 1.32E-05 2.54E+04 1.01E-02 2.46E-04 25 363.30 554.00 7,600 0.0E+00 7.0E-04 L
126998 2-Chloro-1,3-butadiene (chloropre 6.73E+01 8.58E-02 1.03E-05 2.12E+03 4.91E-01 1.20E-02 25 332.40 525.00 8,075 0.0E+00 7.0E-03 L
127184 Tetrachloroethylene 1.55E+02 7.20E-02 8.20E-06 2.00E+02 7.53E-01 1.84E-02 25 394.40 620.20 8,288 2.6E-07 6.0E-04 L
129000 Pyrene 1.05E+05 2.72E-02 7.24E-06 1.35E+00 4.50E-04 1.10E-05 25 667.95 936 14370 0.0E+00 0.0E+00 S X
132649 Dibenzofuran 5.15E+03 2.38E-02 6.00E-06 3.10E+00 5.15E-04 1.26E-05 25 560 824 66400 0.0E+00 0.0E+00 S X
135988 sec-Butylbenzene 9.66E+02 5.70E-02 8.12E-06 3.94E+00 5.68E-01 1.39E-02 25 446.5 679 88730 0.0E+00 3.0E-02 L X Benzene
141786 Ethylacetate 6.44E+00 7.32E-02 9.70E-06 8.03E+04 5.64E-03 1.38E-04 25 350.26 523.3 7633.66 0.0E+00 3.2E+00 L X
156592 cis-1,2-Dichloroethylene 3.55E+01 7.36E-02 1.13E-05 3.50E+03 1.67E-01 4.07E-03 25 333.65 544 7192 0.0E+00 6.0E-02 L X trans-1,2-Dichloroethylene
156605 trans-1,2-Dichloroethylene 5.25E+01 7.07E-02 1.19E-05 6.30E+03 3.84E-01 9.36E-03 25 320.85 516.5 6717 0.0E+00 6.0E-02 L X
541731 1,3-Dichlorobenzene 1.98E+03 6.92E-02 7.86E-06 1.34E+02 1.27E-01 3.09E-03 25 446 684 9230.18 0.0E+00 2.0E-01 L X 1,2-Dichlorobenzene
309002 Aldrin 2.45E+06 1.32E-02 4.86E-06 1.70E-02 6.95E-03 1.70E-04 25 603.01 839.37 15000 4.9E-03 1.1E-04 S X
319846 alpha-HCH (alpha-BHC) 1.23E+03 1.42E-02 7.34E-06 2.00E+00 4.34E-04 1.06E-05 25 596.55 839.36 15000 1.8E-03 0.0E+00 S
542756 1,3-Dichloropropene 4.57E+01 6.26E-02 1.00E-05 2.80E+03 7.24E-01 1.77E-02 25 381.15 587.38 7900 4.0E-06 2.0E-02 L
630206 1,1,1,2-Tetrachloroethane 1.16E+02 7.10E-02 7.90E-06 1.10E+03 9.90E-02 2.41E-03 25 403.5 624 9768.282525 7.4E-06 0.0E+00 L X

1634044 MTBE 7.26E+00 1.02E-01 1.05E-05 5.10E+04 2.56E-02 6.23E-04 25 328.3 497.1 6677.66 0.0E+00 3.0E+00 L
7439976 Mercury (elemental) 5.20E+01 3.07E-02 6.30E-06 2.00E+01 4.40E-01 1.07E-02 25 629.88 1750 14127 0.0E+00 3.0E-04 L
591786 2-Hexanone 1.50E+01 7.00E-02 8.40E-06 1.70E+04 3.80E-03 9.30E-05 25 400.8 587 8554 0.0E+00 3.0E-02 L

Highlighted chemicals do not have inhalation toxicity values or a surrogate.
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DATA ENTRY SHEET

CALCULATE RISK-BASED SOIL CONCENTRATION (enter "X" in "YES" box)

YES X

OR
CALCULATE INCREMENTAL RISKS FROM ACTUAL SOIL CONCENTRATION (enter "X" in "YES" box and initial soil conc. below)

YES

ENTER ENTER
Initial

Chemical soil
CAS No. conc.,

(numbers only, CR

no dashes) (g/kg) Chemical

98828 Cumene

ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER
MORE Depth Depth below Totals must add up to value of Lt (cell G28) Soil

 below grade grade to bottom Thickness Thickness stratum A User-defined
Average to bottom Depth below of contamination, Thickness of soil of soil SCS stratum A

soil of enclosed grade to top (enter value of 0 of soil stratum B, stratum C, soil type soil vapor
temperature, space floor, of contamination, if value is unknown) stratum A, (Enter value or 0) (Enter value or 0) (used to estimate OR permeability,

TS LF Lt Lb hA hB hC soil vapor kv

(oC) (cm) (cm) (cm) (cm) (cm) (cm) permeability) (cm2)

10 1 1 107 1 0 0 1.00E-08

ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER
MORE Stratum A Stratum A Stratum A Stratum A Stratum A Stratum B Stratum B Stratum B Stratum B Stratum B Stratum C Stratum C Stratum C Stratum C Stratum C
 SCS soil dry soil total soil water-filled soil organic SCS soil dry soil total soil water-filled soil organic SCS soil dry soil total soil water-filled soil organic

soil type bulk density, porosity, porosity, carbon fraction, soil type bulk density, porosity, porosity, carbon fraction, soil type bulk density, porosity, porosity, carbon fraction,

b
A nA

w
A foc

A b
B nB

w
B foc

B b
C nC

w
C foc

C

(g/cm3) (unitless) (cm3/cm3) (unitless) (g/cm3) (unitless) (cm3/cm3) (unitless) (g/cm3) (unitless) (cm3/cm3) (unitless)

1.65 0.439 0.045 0.002

ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER
MORE Enclosed Enclosed Enclosed Average vapor
 space Soil-bldg. space space Enclosed Floor-wall Indoor flow rate into bldg.

floor pressure floor floor space seam crack air exchange OR
thickness, differential, length, width, height, width, rate, Leave blank to calculate

Lcrack P LB WB HB w ER Qsoil

(cm) (g/cm-s2) (cm) (cm) (cm) (cm) (1/h) (L/m)

10 40 1000 1000 244 0.1 0.25

ENTER ENTER ENTER ENTER ENTER ENTER
Averaging Averaging Target Target hazard
time for time for Exposure Exposure risk for quotient for

carcinogens, noncarcinogens, duration, frequency, carcinogens, noncarcinogens,
ATC ATNC ED EF TR THQ

(yrs) (yrs) (yrs) (days/yr) (unitless) (unitless)

70 30 30 350 1.0E-05 1

Used to calculate risk-based
END soil concentration.

SL-ADV
Version 3.1; 02/04

Reset to 
Defaults

Lookup Soil 
Parameters

Lookup Soil 
Parameters

Lookup Soil 
Parameters
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CHEMICAL PROPERTIES SHEET

Henry's Henry's Enthalpy of Organic Pure
law constant law constant vaporization at Normal carbon component Unit Physical

Diffusivity Diffusivity at reference reference the normal boiling Critical partition water risk Reference state at
in air, in water, temperature, temperature, boiling point, point, temperature, coefficient, solubility, factor, conc., soil

Da Dw H TR Hv,b TB TC Koc S URF RfC temperature,

(cm2/s) (cm2/s) (atm-m3/mol) (oC) (cal/mol) (oK) (oK) (cm3/g) (mg/L) (g/m3)-1 (mg/m3) (S,L,G)

6.50E-02 7.10E-06 1.46E-02 25 10,335 425.56 631.10 4.89E+02 6.13E+01 0.0E+00 4.0E-01 L

END
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INTERMEDIATE CALCULATIONS SHEET

Stratum A Stratum B Stratum C Stratum A Stratum A Stratum A Stratum A Floor-
Source- soil soil soil effective soil soil soil wall Initial soil Bldg.

Exposure building air-filled air-filled air-filled total fluid intrinsic relative air effective vapor seam concentration ventilation
duration, separation, porosity, porosity, porosity, saturation, permeability, permeability, permeability, perimeter, used, rate,

 LT a
A a

B a
C Ste ki krg kv Xcrack CR Qbuilding

(sec) (cm) (cm3/cm3) (cm3/cm3) (cm3/cm3) (cm3/cm3) (cm2) (cm2) (cm2) (cm) (g/kg) (cm3/s)

9.46E+08 1 0.394 ERROR ERROR #N/A #N/A #N/A 1.00E-08 4,000 1.00E+00 1.69E+04

Area of Stratum Stratum Stratum Total
enclosed Crack- Crack Enthalpy of Henry's law Henry's law Vapor A B C overall

space to-total depth vaporization at constant at constant at viscosity at effective effective effective effective Diffusion Convection
below area below ave. soil ave. soil ave. soil ave. soil diffusion diffusion diffusion diffusion path path
grade, ratio, grade, temperature, temperature, temperature, temperature, coefficient, coefficient, coefficient, coefficient, length, length,

AB  Zcrack Hv,TS HTS H'TS TS Deff
A Deff

B Deff
C Deff

T Ld Lp

(cm2) (unitless) (cm) (cal/mol) (atm-m3/mol) (unitless) (g/cm-s) (cm2/s) (cm2/s) (cm2/s) (cm2/s) (cm) (cm)

1.00E+06 4.00E-04 1 12,644 4.71E-03 2.03E-01 1.75E-04 1.52E-02 0.00E+00 0.00E+00 1.52E-02 1 1

Exponent of Infinite
Average Crack equivalent source Infinite Exposure

Soil-water Source vapor effective foundation indoor source Time for duration >
partition vapor Crack flow rate diffusion Area of Peclet attenuation bldg. Finite Finite source time for

coefficient, conc., radius, into bldg., coefficient, crack, number, coefficient, conc., source source depletion, source
Kd Csource rcrack Qsoil Dcrack

Acrack exp(Pef)  Cbuilding  term  term D depletion

(cm3/g) (g/m3) (cm) (cm3/s) (cm2/s) (cm2) (unitless) (unitless) (g/m3) (unitless) (sec)-1
(sec) (YES/NO)

9.77E-01 1.93E+02 0.10 1.91E+01 1.52E-02 4.00E+02 4.92E+13 NA NA 7.94E+02 1.77E-03 5.07E+07 YES

Finite
source Mass Finite Final
indoor limit source finite Unit

attenuation bldg. bldg. source bldg. risk Reference
coefficient, conc., conc., conc., factor, conc.,

<> Cbuilding Cbuilding Cbuilding URF RfC

(unitless) (g/m3) (g/m3) (g/m3) (g/m3)-1 (mg/m3)

NA 1.09E-02 NA 1.09E-02 NA 4.0E-01

END

3 of 8



RESULTS SHEET

RISK-BASED SOIL CONCENTRATION CALCULATIONS: INCREMENTAL RISK CALCULATIONS:

Incremental Hazard
Indoor Indoor Risk-based Final risk from quotient

exposure exposure indoor Soil indoor vapor from vapor
soil soil exposure saturation exposure intrusion to intrusion to

conc., conc., soil conc., soil indoor air, indoor air,
carcinogen noncarcinogen conc., Csat conc., carcinogen noncarcinogen

(g/kg) (g/kg) (g/kg) (g/kg) (g/kg) (unitless) (unitless)

NA 3.82E+04 3.82E+04 6.46E+04 3.82E+04 NA NA

MESSAGE AND ERROR SUMMARY BELOW: (DO NOT USE RESULTS IF ERRORS ARE PRESENT)
MESSAGE: The values of Csource and Cbuilding on the INTERCALCS worksheet are based on unity and do not represent actual values.

SCROLL
DOWN

TO "END"

END

SL-ADV-REV2-4_V-Site_grp2_Isopropyltoluene.xls 4 of 8



VLOOKUP TABLES

Soil Properties Lookup Table Bulk Density

SCS Soil Type Ks (cm/h) 1 (1/cm) N (unitless) M (unitless) n (cm3/cm3) r (cm3/cm3) Mean Grain Diameter (cm) (g/cm3) w (cm3/cm3) SCS Soil Name

C 0.61 0.01496 1.253 0.2019 0.459 0.098 0.0092 1.43 0.215 Clay
CL 0.34 0.01581 1.416 0.2938 0.442 0.079 0.016 1.48 0.168 Clay Loam
L 0.50 0.01112 1.472 0.3207 0.399 0.061 0.020 1.59 0.148 Loam
LS 4.38 0.03475 1.746 0.4273 0.390 0.049 0.040 1.62 0.076 Loamy Sand
S 26.78 0.03524 3.177 0.6852 0.375 0.053 0.044 1.66 0.054 Sand
SC 0.47 0.03342 1.208 0.1722 0.385 0.117 0.025 1.63 0.197 Sandy Clay
SCL 0.55 0.02109 1.330 0.2481 0.384 0.063 0.029 1.63 0.146 Sandy Clay Loam
SI 1.82 0.00658 1.679 0.4044 0.489 0.050 0.0046 1.35 0.167 Silt
SIC 0.40 0.01622 1.321 0.2430 0.481 0.111 0.0039 1.38 0.216 Silty Clay
SICL 0.46 0.00839 1.521 0.3425 0.482 0.090 0.0056 1.37 0.198 Silty Clay Loam
SIL 0.76 0.00506 1.663 0.3987 0.439 0.065 0.011 1.49 0.180 Silt Loam
SL 1.60 0.02667 1.449 0.3099 0.387 0.039 0.030 1.62 0.103 Sandy Loam

Chemical Properties Lookup Table
Organic Pure Henry's Henry's Enthalpy of
carbon component law constant law constant Normal vaporization at Unit Physical
partition Diffusivity Diffusivity water Henry's at reference reference boiling Critical the normal risk Reference state at

coefficient, in air, in water, solubility, law constant temperature, temperature, point, temperature, boiling point, factor, conc., soil URF RfC
Koc Da Dw S H' H TR TB TC Hv,b URF RfC temperature, extrapolated extrapolated

CAS No. Chemical (cm3/g) (cm2/s) (cm2/s) (mg/L) (unitless) (atm-m3/mol) (oC) (oK) (oK) (cal/mol) (g/m3)-1 (mg/m3) (S,L,G) (X) (X)

Surrogate toxicity values (red 
numbers) used with the surrogate 
chemical presented below.

56235 Carbon tetrachloride 1.74E+02 7.80E-02 8.80E-06 7.93E+02 1.24E+00 3.03E-02 25 349.90 556.60 7,127 6.0E-06 1.0E-01 L
57749 Chlordane 1.20E+05 1.18E-02 4.37E-06 5.60E-02 1.99E-03 4.85E-05 25 624.24 885.73 14,000 1.0E-04 7.0E-04 S
58899 gamma-HCH (Lindane) 1.07E+03 1.42E-02 7.34E-06 7.30E+00 5.73E-04 1.40E-05 25 596.55 839.36 15,000 3.7E-04 1.1E-03 S X X
60297 Ethyl ether 5.73E+00 7.82E-02 8.61E-06 5.68E+04 1.35E+00 3.29E-02 25 307.50 466.74 6,338 0.0E+00 7.0E-01 L X
60571 Dieldrin 2.14E+04 1.25E-02 4.74E-06 1.95E-01 6.18E-04 1.51E-05 25 613.32 842.25 17,000 4.6E-03 1.8E-04 S X
67641 Acetone 5.75E-01 1.24E-01 1.14E-05 1.00E+06 1.59E-03 3.87E-05 25 329.20 508.10 6,955 0.0E+00 3.1E+01 L X
67663 Chloroform 3.98E+01 1.04E-01 1.00E-05 7.92E+03 1.50E-01 3.66E-03 25 334.32 536.40 6,988 2.3E-05 9.8E-02 L
67721 Hexachloroethane 1.78E+03 2.50E-03 6.80E-06 5.00E+01 1.59E-01 3.88E-03 25 458.00 695.00 9,510 1.1E-05 3.0E-02 S X
71432 Benzene 5.89E+01 8.80E-02 9.80E-06 1.79E+03 2.27E-01 5.54E-03 25 353.24 562.16 7,342 7.8E-06 3.0E-02 L
71556 1,1,1-Trichloroethane 1.10E+02 7.80E-02 8.80E-06 1.33E+03 7.03E-01 1.72E-02 25 347.24 545.00 7,136 0.0E+00 5.0E+00 L
72435 Methoxychlor 9.77E+04 1.56E-02 4.46E-06 1.00E-01 6.46E-04 1.58E-05 25 651.02 848.49 16,000 0.0E+00 1.8E-02 S X
72559 DDE 4.47E+06 1.44E-02 5.87E-06 1.20E-01 8.59E-04 2.09E-05 25 636.44 860.38 15,000 9.7E-05 0.0E+00 S X
74839 Methyl bromide 1.05E+01 7.28E-02 1.21E-05 1.52E+04 2.55E-01 6.22E-03 25 276.71 467.00 5,714 0.0E+00 5.0E-03 G
74873 Methyl chloride (chloromethane) 2.12E+00 1.26E-01 6.50E-06 5.33E+03 3.61E-01 8.80E-03 25 249.00 416.25 5,115 1.8E-06 9.0E-02 L
74908 Hydrogen cyanide 3.80E+00 1.93E-01 2.10E-05 1.00E+06 5.44E-03 1.33E-04 25 299.00 456.70 6,676 0.0E+00 3.0E-03 L
74953 Methylene  bromide 1.26E+01 4.30E-02 8.44E-06 1.19E+04 3.52E-02 8.59E-04 25 370.00 583.00 7,868 0.0E+00 4.0E-04 L X
75003 Chloroethane (ethyl chloride) 4.40E+00 2.71E-01 1.15E-05 5.68E+03 3.61E-01 8.80E-03 25 285.30 460.40 5,879 0.0E+00 1.0E+01 L X
75014 Vinyl chloride (chloroethene) 1.86E+01 1.06E-01 1.23E-05 8.80E+03 1.10E+00 2.69E-02 25 259.25 432.00 5,250 4.4E-06 1.0E-01 G
75058 Acetonitrile 4.20E+00 1.28E-01 1.66E-05 1.00E+06 1.42E-03 3.45E-05 25 354.60 545.50 7,110 0.0E+00 6.0E-02 L
75070 Acetaldehyde 1.06E+00 1.24E-01 1.41E-05 1.00E+06 3.23E-03 7.87E-05 25 293.10 466.00 6,157 2.2E-06 9.0E-03 L
75092 Methylene chloride 1.17E+01 1.01E-01 1.17E-05 1.30E+04 8.96E-02 2.18E-03 25 313.00 510.00 6,706 1.0E-08 6.0E-01 L
75150 Carbon disulfide 4.57E+01 1.04E-01 1.00E-05 1.19E+03 1.24E+00 3.02E-02 25 319.00 552.00 6,391 0.0E+00 7.0E-01 L
75218 Ethylene oxide 1.33E+00 1.04E-01 1.45E-05 3.04E+05 2.27E-02 5.54E-04 25 283.60 469.00 6,104 1.0E-04 0.0E+00 L
75252 Bromoform 8.71E+01 1.49E-02 1.03E-05 3.10E+03 2.41E-02 5.88E-04 25 422.35 696.00 9,479 1.1E-06 0.0E+00 L X
75274 Bromodichloromethane 5.50E+01 2.98E-02 1.06E-05 6.74E+03 6.54E-02 1.60E-03 25 363.15 585.85 7,800 3.7E-05 0.0E+00 L X X
75296 2-Chloropropane 9.14E+00 8.88E-02 1.01E-05 3.73E+03 5.93E-01 1.45E-02 25 308.70 485.00 6,286 0.0E+00 1.0E-01 L
75343 1,1-Dichloroethane 3.16E+01 7.42E-02 1.05E-05 5.06E+03 2.30E-01 5.61E-03 25 330.55 523.00 6,895 1.6E-06 0.0E+00 L
75354 1,1-Dichloroethylene 5.89E+01 9.00E-02 1.04E-05 2.25E+03 1.07E+00 2.60E-02 25 304.75 576.05 6,247 0.0E+00 2.0E-01 L
75456 Chlorodifluoromethane 4.79E+01 1.01E-01 1.28E-05 2.00E+00 1.10E+00 2.70E-02 25 232.40 369.30 4,836 0.0E+00 5.0E+01 L
75694 Trichlorofluoromethane 4.97E+02 8.70E-02 9.70E-06 1.10E+03 3.97E+00 9.68E-02 25 296.70 471.00 5,999 0.0E+00 7.0E-01 L
75718 Dichlorodifluoromethane 4.57E+02 6.65E-02 9.92E-06 2.80E+02 1.40E+01 3.42E-01 25 243.20 384.95 9,421 0.0E+00 1.0E-01 L
76131 1,1,2-Trichloro-1,2,2-trifluoroetha 1.11E+04 7.80E-02 8.20E-06 1.70E+02 1.97E+01 4.80E-01 25 320.70 487.30 6,463 0.0E+00 3.0E+01 L
76448 Heptachlor 1.41E+06 1.12E-02 5.69E-06 1.80E-01 6.05E+01 1.48E+00 25 603.69 846.31 13,000 1.3E-03 1.8E-03 S X
77474 Hexachlorocyclopentadiene 2.00E+05 1.61E-02 7.21E-06 1.80E+00 1.10E+00 2.69E-02 25 512.15 746.00 10,931 0.0E+00 2.0E-04 L
78831 Isobutanol 2.59E+00 8.60E-02 9.30E-06 8.50E+04 4.83E-04 1.18E-05 25 381.04 547.78 10,936 0.0E+00 1.1E+00 L X
78875 1,2-Dichloropropane 4.37E+01 7.82E-02 8.73E-06 2.80E+03 1.15E-01 2.79E-03 25 369.52 572.00 7,590 1.0E-05 4.0E-03 L X
78933 Methylethylketone (2-butanone) 2.30E+00 8.08E-02 9.80E-06 2.23E+05 2.29E-03 5.58E-05 25 352.50 536.78 7,481 0.0E+00 5.0E+00 L
79005 1,1,2-Trichloroethane 5.01E+01 7.80E-02 8.80E-06 4.42E+03 3.73E-02 9.11E-04 25 386.15 602.00 8,322 1.6E-05 2.0E-04 L X
79016 Trichloroethylene 1.66E+02 7.90E-02 9.10E-06 1.47E+03 4.21E-01 1.03E-02 25 360.36 544.20 7,505 4.1E-06 3.0E-03 L X
79209 Methyl acetate 3.26E+00 1.04E-01 1.00E-05 2.00E+03 4.84E-03 1.18E-04 25 329.80 506.70 7,260 0.0E+00 3.5E+00 L X
79345 1,1,2,2-Tetrachloroethane 9.33E+01 7.10E-02 7.90E-06 2.96E+03 1.41E-02 3.44E-04 25 419.60 661.15 8,996 5.8E-05 0.0E+00 L X
79469 2-Nitropropane 1.17E+01 9.23E-02 1.01E-05 1.70E+04 5.03E-03 1.23E-04 25 393.20 594.00 8,383 2.7E-03 2.0E-02 L
80626 Methylmethacrylate 6.98E+00 7.70E-02 8.60E-06 1.50E+04 1.38E-02 3.36E-04 25 373.50 567.00 8,975 0.0E+00 7.0E-01 L
83329 Acenaphthene 7.08E+03 4.21E-02 7.69E-06 3.57E+00 6.34E-03 1.55E-04 25 550.54 803.15 12,155 0.0E+00 0.0E+00 S X
86737 Fluorene 1.38E+04 3.63E-02 7.88E-06 1.98E+00 2.60E-03 6.34E-05 25 570.44 870.00 12,666 0.0E+00 0.0E+00 S X
87683 Hexachloro-1,3-butadiene 5.37E+04 5.61E-02 6.16E-06 3.20E+00 3.33E-01 8.13E-03 25 486.15 738.00 10,206 2.2E-05 0.0E+00 L X
88722 o-Nitrotoluene 3.24E+02 5.87E-02 8.67E-06 6.50E+02 5.11E-04 1.25E-05 25 495.00 720.00 12,239 0.0E+00 0.0E+00 L X
91203 Naphthalene 2.00E+03 5.90E-02 7.50E-06 3.10E+01 1.98E-02 4.82E-04 25 491.14 748.40 10,373 3.4E-05 3.0E-03 S
91576 2-Methylnaphthalene 2.81E+03 5.22E-02 7.75E-06 2.46E+01 2.12E-02 5.17E-04 25 514.26 761.00 12,600 0.0E+00 3.0E-03 S X Naphthalene
92524 Biphenyl 4.38E+03 4.04E-02 8.15E-06 7.45E+00 1.23E-02 2.99E-04 25 529.10 789.00 10,890 0.0E+00 1.8E-01 S X
95476 o-Xylene 3.63E+02 8.70E-02 1.00E-05 1.78E+02 2.12E-01 5.18E-03 25 417.60 630.30 8,661 0.0E+00 1.0E-01 L
95501 1,2-Dichlorobenzene 6.17E+02 6.90E-02 7.90E-06 1.56E+02 7.77E-02 1.90E-03 25 453.57 705.00 9,700 0.0E+00 2.0E-01 L
95578 2-Chlorophenol 3.88E+02 5.01E-02 9.46E-06 2.20E+04 1.60E-02 1.18E+05 25 447.53 675.00 9,572 0.0E+00 2.0E-01 L X Phenol
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95636 1,2,4-Trimethylbenzene 1.35E+03 6.06E-02 7.92E-06 5.70E+01 2.52E-01 6.14E-03 25 442.30 649.17 9,369 0.0E+00 7.0E-03 L
96184 1,2,3-Trichloropropane 2.20E+01 7.10E-02 7.90E-06 1.75E+03 1.67E-02 4.08E-04 25 430.00 652.00 9,171 0.0E+00 3.0E-04 L X
96333 Methyl acrylate 4.53E+00 9.76E-02 1.02E-05 6.00E+04 7.68E-03 1.87E-04 25 353.70 536.00 7,749 0.0E+00 1.1E-01 L X
97632 Ethylmethacrylate 2.95E+01 6.53E-02 8.37E-06 3.67E+03 3.44E-02 8.40E-04 25 390.00 571.00 10,957 0.0E+00 3.2E-01 L X
98066 tert-Butylbenzene 7.71E+02 5.65E-02 8.02E-06 2.95E+01 4.87E-01 1.19E-02 25 442.10 1220.00 8,980 0.0E+00 3.0E-02 L X Benzene
98828 Cumene 4.89E+02 6.50E-02 7.10E-06 6.13E+01 4.74E+01 1.46E-02 25 425.56 631.10 10,335 0.0E+00 4.0E-01 L
98862 Acetophenone 5.77E+01 6.00E-02 8.73E-06 6.13E+03 4.38E-04 1.07E-05 25 475.00 709.50 11,732 0.0E+00 3.5E-01 S,L X
98953 Nitrobenzene 6.46E+01 7.60E-02 8.60E-06 2.09E+03 9.82E-04 2.39E-05 25 483.95 719.00 10,566 4.0E-05 9.0E-03 L

100414 Ethylbenzene 3.63E+02 7.50E-02 7.80E-06 1.69E+02 3.22E-01 7.86E-03 25 409.34 617.20 8,501 2.5E-06 1.0E+00 L
100425 Styrene 7.76E+02 7.10E-02 8.00E-06 3.10E+02 1.12E-01 2.74E-03 25 418.31 636.00 8,737 0.0E+00 1.0E+00 L
100447 Benzylchloride 6.14E+01 7.50E-02 7.80E-06 5.25E+02 1.70E-02 4.14E-04 25 452.00 685.00 8,773 4.9E-05 0.0E+00 L X
100527 Benzaldehyde 4.59E+01 7.21E-02 9.07E-06 3.30E+03 9.73E-04 2.37E-05 25 452.00 695.00 11,658 0.0E+00 3.5E-01 L X
103651 n-Propylbenzene 5.62E+02 6.01E-02 7.83E-06 6.00E+01 4.37E-01 1.07E-02 25 432.20 630.00 9,123 0.0E+00 1.0E+00 L X
104518 n-Butylbenzene 1.11E+03 5.70E-02 8.12E-06 2.00E+00 5.38E-01 1.31E-02 25 456.46 660.50 9,290 0.0E+00 3.0E-02 L X Benzene
106423 p-Xylene 3.89E+02 7.69E-02 8.44E-06 1.85E+02 3.13E-01 7.64E-03 25 411.52 616.20 8,525 0.0E+00 1.0E-01 L
106467 1,4-Dichlorobenzene 6.17E+02 6.90E-02 7.90E-06 7.90E+01 9.82E-02 2.39E-03 25 447.21 684.75 9,271 1.1E-05 8.0E-01 S
106934 1,2-Dibromoethane (ethylene dibr 2.50E+01 2.17E-02 1.19E-05 4.18E+03 3.04E-02 7.41E-04 25 404.60 583.00 8,310 6.0E-04 9.0E-03 L
106990 1,3-Butadiene 1.91E+01 2.49E-01 1.08E-05 7.35E+02 3.01E+00 7.34E-02 25 268.60 425.00 5,370 3.0E-02 2.0E-03 L
107028 Acrolein 2.76E+00 1.05E-01 1.22E-05 2.13E+05 4.99E-03 1.22E-04 25 325.60 506.00 6,731 0.0E+00 2.0E-05 L
107062 1,2-Dichloroethane 1.74E+01 1.04E-01 9.90E-06 8.52E+03 4.00E-02 9.77E-04 25 356.65 561.00 7,643 2.6E-05 7.0E-03 L
107131 Acrylonitrile 5.90E+00 1.22E-01 1.34E-05 7.40E+04 4.21E-03 1.03E-04 25 350.30 519.00 7,786 6.8E-05 2.0E-03 L
108054 Vinyl acetate 5.25E+00 8.50E-02 9.20E-06 2.00E+04 2.09E-02 5.10E-04 25 345.65 519.13 7,800 0.0E+00 2.0E-01 L
108101 Methylisobutylketone (4-methyl-2 9.06E+00 7.50E-02 7.80E-06 1.90E+04 5.64E-03 1.38E-04 25 389.50 571.00 8,243 0.0E+00 3.0E+00 L
108383 m-Xylene 4.07E+02 7.00E-02 7.80E-06 1.61E+02 3.00E-01 7.32E-03 25 412.27 617.05 8,523 0.0E+00 1.0E-01 L
108678 1,3,5-Trimethylbenzene 1.35E+03 6.02E-02 8.67E-06 2.00E+00 2.41E-01 5.87E-03 25 437.89 637.25 9,321 0.0E+00 7.0E-03 L 1,2,4-Trimethylbenzene
108872 Methylcyclohexane 7.85E+01 7.35E-02 8.52E-06 1.40E+01 4.22E+00 1.03E-01 25 373.90 572.20 7,474 0.0E+00 3.0E+00 L
108883 Toluene 1.82E+02 8.70E-02 8.60E-06 5.26E+02 2.72E-01 6.62E-03 25 383.78 591.79 7,930 0.0E+00 5.0E+00 L
108907 Chlorobenzene 2.19E+02 7.30E-02 8.70E-06 4.72E+02 1.51E-01 3.69E-03 25 404.87 632.40 8,410 0.0E+00 5.0E-02 L
109693 1-Chlorobutane 1.72E+01 8.26E-02 1.00E-05 1.10E+03 6.93E-01 1.69E-02 25 351.60 542.00 7,263 0.0E+00 1.4E+00 L X
110009 Furan 1.86E+01 1.04E-01 1.22E-05 1.00E+04 2.21E-01 5.39E-03 25 304.60 490.20 6,477 0.0E+00 3.5E-03 L X
110543 Hexane 4.34E+01 2.00E-01 7.77E-06 1.24E+01 6.82E+01 1.66E+00 25 341.70 508.00 6,895 0.0E+00 2.0E-01 L
111444 Bis(2-chloroethyl)ether 1.55E+01 6.92E-02 7.53E-06 1.72E+04 7.36E-04 1.80E-05 25 451.15 659.79 10,803 3.3E-04 0.0E+00 L
115297 Endosulfan 2.14E+03 1.15E-02 4.55E-06 5.10E-01 4.58E-04 1.12E-05 25 674.43 942.94 14,000 0.0E+00 2.1E-02 S X
118741 Hexachlorobenzene 5.50E+04 5.42E-02 5.91E-06 5.00E-03 5.40E-02 1.32E-03 25 582.55 825.00 14,447 4.6E-04 0.0E+00 S X
120821 1,2,4-Trichlorobenzene 1.78E+03 3.00E-02 8.23E-06 4.88E+01 5.81E-02 1.42E-03 25 486.15 725.00 10,471 0.0E+00 2.0E-03 L
123739 Crotonaldehyde (2-butenal) 4.82E+00 9.56E-02 1.07E-05 3.69E+04 7.99E-04 1.95E-05 25 375.20 568.00 9 5.4E-04 0.0E+00 L X
124481 Chlorodibromomethane 6.31E+01 1.96E-02 1.05E-05 2.60E+03 3.20E-02 7.81E-04 25 416.14 678.20 5,900 2.7E-05 0.0E+00 L X X
126987 Methacrylonitrile 3.58E+01 1.12E-01 1.32E-05 2.54E+04 1.01E-02 2.46E-04 25 363.30 554.00 7,600 0.0E+00 7.0E-04 L
126998 2-Chloro-1,3-butadiene (chloropre 6.73E+01 8.58E-02 1.03E-05 2.12E+03 4.91E-01 1.20E-02 25 332.40 525.00 8,075 0.0E+00 7.0E-03 L
127184 Tetrachloroethylene 1.55E+02 7.20E-02 8.20E-06 2.00E+02 7.53E-01 1.84E-02 25 394.40 620.20 8,288 2.6E-07 6.0E-04 L
129000 Pyrene 1.05E+05 2.72E-02 7.24E-06 1.35E+00 4.50E-04 1.10E-05 25 667.95 936 14370 0.0E+00 0.0E+00 S X
132649 Dibenzofuran 5.15E+03 2.38E-02 6.00E-06 3.10E+00 5.15E-04 1.26E-05 25 560 824 66400 0.0E+00 0.0E+00 S X
135988 sec-Butylbenzene 9.66E+02 5.70E-02 8.12E-06 3.94E+00 5.68E-01 1.39E-02 25 446.5 679 88730 0.0E+00 3.0E-02 L X Benzene
141786 Ethylacetate 6.44E+00 7.32E-02 9.70E-06 8.03E+04 5.64E-03 1.38E-04 25 350.26 523.3 7633.66 0.0E+00 3.2E+00 L X
156592 cis-1,2-Dichloroethylene 3.55E+01 7.36E-02 1.13E-05 3.50E+03 1.67E-01 4.07E-03 25 333.65 544 7192 0.0E+00 6.0E-02 L X trans-1,2-Dichloroethylene
156605 trans-1,2-Dichloroethylene 5.25E+01 7.07E-02 1.19E-05 6.30E+03 3.84E-01 9.36E-03 25 320.85 516.5 6717 0.0E+00 6.0E-02 L X
541731 1,3-Dichlorobenzene 1.98E+03 6.92E-02 7.86E-06 1.34E+02 1.27E-01 3.09E-03 25 446 684 9230.18 0.0E+00 2.0E-01 L X 1,2-Dichlorobenzene
309002 Aldrin 2.45E+06 1.32E-02 4.86E-06 1.70E-02 6.95E-03 1.70E-04 25 603.01 839.37 15000 4.9E-03 1.1E-04 S X
319846 alpha-HCH (alpha-BHC) 1.23E+03 1.42E-02 7.34E-06 2.00E+00 4.34E-04 1.06E-05 25 596.55 839.36 15000 1.8E-03 0.0E+00 S
542756 1,3-Dichloropropene 4.57E+01 6.26E-02 1.00E-05 2.80E+03 7.24E-01 1.77E-02 25 381.15 587.38 7900 4.0E-06 2.0E-02 L
630206 1,1,1,2-Tetrachloroethane 1.16E+02 7.10E-02 7.90E-06 1.10E+03 9.90E-02 2.41E-03 25 403.5 624 9768.282525 7.4E-06 0.0E+00 L X

1634044 MTBE 7.26E+00 1.02E-01 1.05E-05 5.10E+04 2.56E-02 6.23E-04 25 328.3 497.1 6677.66 0.0E+00 3.0E+00 L
7439976 Mercury (elemental) 5.20E+01 3.07E-02 6.30E-06 2.00E+01 4.40E-01 1.07E-02 25 629.88 1750 14127 0.0E+00 3.0E-04 L
591786 2-Hexanone 1.50E+01 7.00E-02 8.40E-06 1.70E+04 3.80E-03 9.30E-05 25 400.8 587 8554 0.0E+00 3.0E-02 L

Highlighted chemicals do not have inhalation toxicity values or a surrogate.
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DATA ENTRY SHEET

CALCULATE RISK-BASED SOIL CONCENTRATION (enter "X" in "YES" box)

YES X

OR
CALCULATE INCREMENTAL RISKS FROM ACTUAL SOIL CONCENTRATION (enter "X" in "YES" box and initial soil conc. below)

YES

ENTER ENTER
Initial

Chemical soil
CAS No. conc.,

(numbers only, CR

no dashes) (g/kg) Chemical

76131 1,1,2-Trichloro-1,2,2-trifluoroethane

ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER
MORE Depth Depth below Totals must add up to value of Lt (cell G28) Soil

 below grade grade to bottom Thickness Thickness stratum A User-defined
Average to bottom Depth below of contamination, Thickness of soil of soil SCS stratum A

soil of enclosed grade to top (enter value of 0 of soil stratum B, stratum C, soil type soil vapor
temperature, space floor, of contamination, if value is unknown) stratum A, (Enter value or 0) (Enter value or 0) (used to estimate OR permeability,

TS LF Lt Lb hA hB hC soil vapor kv

(oC) (cm) (cm) (cm) (cm) (cm) (cm) permeability) (cm2)

10 15 91 107 91 0 0 1.00E-08

ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER
MORE Stratum A Stratum A Stratum A Stratum A Stratum A Stratum B Stratum B Stratum B Stratum B Stratum B Stratum C Stratum C Stratum C Stratum C Stratum C
 SCS soil dry soil total soil water-filled soil organic SCS soil dry soil total soil water-filled soil organic SCS soil dry soil total soil water-filled soil organic

soil type bulk density, porosity, porosity, carbon fraction, soil type bulk density, porosity, porosity, carbon fraction, soil type bulk density, porosity, porosity, carbon fraction,

b
A nA

w
A foc

A b
B nB

w
B foc

B b
C nC

w
C foc

C

(g/cm3) (unitless) (cm3/cm3) (unitless) (g/cm3) (unitless) (cm3/cm3) (unitless) (g/cm3) (unitless) (cm3/cm3) (unitless)

1.65 0.439 0.045 0.002

ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER
MORE Enclosed Enclosed Enclosed Average vapor
 space Soil-bldg. space space Enclosed Floor-wall Indoor flow rate into bldg.

floor pressure floor floor space seam crack air exchange OR
thickness, differential, length, width, height, width, rate, Leave blank to calculate

Lcrack P LB WB HB w ER Qsoil

(cm) (g/cm-s2) (cm) (cm) (cm) (cm) (1/h) (L/m)

10 40 1000 1000 244 0.1 0.25

ENTER ENTER ENTER ENTER ENTER ENTER
Averaging Averaging Target Target hazard
time for time for Exposure Exposure risk for quotient for

carcinogens, noncarcinogens, duration, frequency, carcinogens, noncarcinogens,
ATC ATNC ED EF TR THQ

(yrs) (yrs) (yrs) (days/yr) (unitless) (unitless)

70 30 30 350 1.0E-05 1

Used to calculate risk-based
END soil concentration.

SL-ADV
Version 3.1; 02/04

Reset to 
Defaults

Lookup Soil 
Parameters

Lookup Soil 
Parameters

Lookup Soil 
Parameters
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CHEMICAL PROPERTIES SHEET

Henry's Henry's Enthalpy of Organic Pure
law constant law constant vaporization at Normal carbon component Unit Physical

Diffusivity Diffusivity at reference reference the normal boiling Critical partition water risk Reference state at
in air, in water, temperature, temperature, boiling point, point, temperature, coefficient, solubility, factor, conc., soil

Da Dw H TR Hv,b TB TC Koc S URF RfC temperature,

(cm2/s) (cm2/s) (atm-m3/mol) (oC) (cal/mol) (oK) (oK) (cm3/g) (mg/L) (g/m3)-1 (mg/m3) (S,L,G)

7.80E-02 8.20E-06 4.80E-01 25 6,463 320.70 487.30 1.11E+04 1.70E+02 0.0E+00 3.0E+01 L

END
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INTERMEDIATE CALCULATIONS SHEET

Stratum A Stratum B Stratum C Stratum A Stratum A Stratum A Stratum A Floor-
Source- soil soil soil effective soil soil soil wall Initial soil Bldg.

Exposure building air-filled air-filled air-filled total fluid intrinsic relative air effective vapor seam concentration ventilation
duration, separation, porosity, porosity, porosity, saturation, permeability, permeability, permeability, perimeter, used, rate,

 LT a
A a

B a
C Ste ki krg kv Xcrack CR Qbuilding

(sec) (cm) (cm3/cm3) (cm3/cm3) (cm3/cm3) (cm3/cm3) (cm2) (cm2) (cm2) (cm) (g/kg) (cm3/s)

9.46E+08 76 0.394 ERROR ERROR #N/A #N/A #N/A 1.00E-08 4,000 1.00E+00 1.69E+04

Area of Stratum Stratum Stratum Total
enclosed Crack- Crack Enthalpy of Henry's law Henry's law Vapor A B C overall

space to-total depth vaporization at constant at constant at viscosity at effective effective effective effective Diffusion Convection
below area below ave. soil ave. soil ave. soil ave. soil diffusion diffusion diffusion diffusion path path
grade, ratio, grade, temperature, temperature, temperature, temperature, coefficient, coefficient, coefficient, coefficient, length, length,

AB  Zcrack Hv,TS HTS H'TS TS Deff
A Deff

B Deff
C Deff

T Ld Lp

(cm2) (unitless) (cm) (cal/mol) (atm-m3/mol) (unitless) (g/cm-s) (cm2/s) (cm2/s) (cm2/s) (cm2/s) (cm) (cm)

1.06E+06 3.77E-04 15 6,969 2.57E-01 1.11E+01 1.75E-04 1.82E-02 0.00E+00 0.00E+00 1.82E-02 76 15

Exponent of Infinite
Average Crack equivalent source Infinite Exposure

Soil-water Source vapor effective foundation indoor source Time for duration >
partition vapor Crack flow rate diffusion Area of Peclet attenuation bldg. Finite Finite source time for

coefficient, conc., radius, into bldg., coefficient, crack, number, coefficient, conc., source source depletion, source
Kd Csource rcrack Qsoil Dcrack

Acrack exp(Pef)  Cbuilding  term  term D depletion

(cm3/g) (g/m3) (cm) (cm3/s) (cm2/s) (cm2) (unitless) (unitless) (g/m3) (unitless) (sec)-1
(sec) (YES/NO)

2.23E+01 4.44E+02 0.10 1.00E+01 1.82E-02 4.00E+02 9.84E+05 NA NA 2.63E+01 8.47E-07 6.55E+06 YES

Finite
source Mass Finite Final
indoor limit source finite Unit

attenuation bldg. bldg. source bldg. risk Reference
coefficient, conc., conc., conc., factor, conc.,

<> Cbuilding Cbuilding Cbuilding URF RfC

(unitless) (g/m3) (g/m3) (g/m3) (g/m3)-1 (mg/m3)

NA 1.75E-03 NA 1.75E-03 NA 3.0E+01

END
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RESULTS SHEET

RISK-BASED SOIL CONCENTRATION CALCULATIONS: INCREMENTAL RISK CALCULATIONS:

Incremental Hazard
Indoor Indoor Risk-based Final risk from quotient

exposure exposure indoor Soil indoor vapor from vapor
soil soil exposure saturation exposure intrusion to intrusion to

conc., conc., soil conc., soil indoor air, indoor air,
carcinogen noncarcinogen conc., Csat conc., carcinogen noncarcinogen

(g/kg) (g/kg) (g/kg) (g/kg) (g/kg) (unitless) (unitless)

NA 1.80E+07 1.80E+07 4.24E+06 4.24E+06 NA NA

MESSAGE AND ERROR SUMMARY BELOW: (DO NOT USE RESULTS IF ERRORS ARE PRESENT)
MESSAGE: The values of Csource and Cbuilding on the INTERCALCS worksheet are based on unity and do not represent actual values.

SCROLL
DOWN

TO "END"

END
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VLOOKUP TABLES

Soil Properties Lookup Table Bulk Density

SCS Soil Type Ks (cm/h) 1 (1/cm) N (unitless) M (unitless) n (cm3/cm3) r (cm3/cm3) Mean Grain Diameter (cm) (g/cm3) w (cm3/cm3) SCS Soil Name

C 0.61 0.01496 1.253 0.2019 0.459 0.098 0.0092 1.43 0.215 Clay
CL 0.34 0.01581 1.416 0.2938 0.442 0.079 0.016 1.48 0.168 Clay Loam
L 0.50 0.01112 1.472 0.3207 0.399 0.061 0.020 1.59 0.148 Loam
LS 4.38 0.03475 1.746 0.4273 0.390 0.049 0.040 1.62 0.076 Loamy Sand
S 26.78 0.03524 3.177 0.6852 0.375 0.053 0.044 1.66 0.054 Sand
SC 0.47 0.03342 1.208 0.1722 0.385 0.117 0.025 1.63 0.197 Sandy Clay
SCL 0.55 0.02109 1.330 0.2481 0.384 0.063 0.029 1.63 0.146 Sandy Clay Loam
SI 1.82 0.00658 1.679 0.4044 0.489 0.050 0.0046 1.35 0.167 Silt
SIC 0.40 0.01622 1.321 0.2430 0.481 0.111 0.0039 1.38 0.216 Silty Clay
SICL 0.46 0.00839 1.521 0.3425 0.482 0.090 0.0056 1.37 0.198 Silty Clay Loam
SIL 0.76 0.00506 1.663 0.3987 0.439 0.065 0.011 1.49 0.180 Silt Loam
SL 1.60 0.02667 1.449 0.3099 0.387 0.039 0.030 1.62 0.103 Sandy Loam

Chemical Properties Lookup Table
Organic Pure Henry's Henry's Enthalpy of
carbon component law constant law constant Normal vaporization at Unit Physical
partition Diffusivity Diffusivity water Henry's at reference reference boiling Critical the normal risk Reference state at

coefficient, in air, in water, solubility, law constant temperature, temperature, point, temperature, boiling point, factor, conc., soil URF RfC
Koc Da Dw S H' H TR TB TC Hv,b URF RfC temperature, extrapolated extrapolated

CAS No. Chemical (cm3/g) (cm2/s) (cm2/s) (mg/L) (unitless) (atm-m3/mol) (oC) (oK) (oK) (cal/mol) (g/m3)-1 (mg/m3) (S,L,G) (X) (X)

Surrogate toxicity values (red 
numbers) used with the surrogate 
chemical presented below.

56235 Carbon tetrachloride 1.74E+02 7.80E-02 8.80E-06 7.93E+02 1.24E+00 3.03E-02 25 349.90 556.60 7,127 6.0E-06 1.0E-01 L
57749 Chlordane 1.20E+05 1.18E-02 4.37E-06 5.60E-02 1.99E-03 4.85E-05 25 624.24 885.73 14,000 1.0E-04 7.0E-04 S
58899 gamma-HCH (Lindane) 1.07E+03 1.42E-02 7.34E-06 7.30E+00 5.73E-04 1.40E-05 25 596.55 839.36 15,000 3.7E-04 1.1E-03 S X X
60297 Ethyl ether 5.73E+00 7.82E-02 8.61E-06 5.68E+04 1.35E+00 3.29E-02 25 307.50 466.74 6,338 0.0E+00 7.0E-01 L X
60571 Dieldrin 2.14E+04 1.25E-02 4.74E-06 1.95E-01 6.18E-04 1.51E-05 25 613.32 842.25 17,000 4.6E-03 1.8E-04 S X
67641 Acetone 5.75E-01 1.24E-01 1.14E-05 1.00E+06 1.59E-03 3.87E-05 25 329.20 508.10 6,955 0.0E+00 3.1E+01 L X
67663 Chloroform 3.98E+01 1.04E-01 1.00E-05 7.92E+03 1.50E-01 3.66E-03 25 334.32 536.40 6,988 2.3E-05 9.8E-02 L
67721 Hexachloroethane 1.78E+03 2.50E-03 6.80E-06 5.00E+01 1.59E-01 3.88E-03 25 458.00 695.00 9,510 1.1E-05 3.0E-02 S X
71432 Benzene 5.89E+01 8.80E-02 9.80E-06 1.79E+03 2.27E-01 5.54E-03 25 353.24 562.16 7,342 7.8E-06 3.0E-02 L
71556 1,1,1-Trichloroethane 1.10E+02 7.80E-02 8.80E-06 1.33E+03 7.03E-01 1.72E-02 25 347.24 545.00 7,136 0.0E+00 5.0E+00 L
72435 Methoxychlor 9.77E+04 1.56E-02 4.46E-06 1.00E-01 6.46E-04 1.58E-05 25 651.02 848.49 16,000 0.0E+00 1.8E-02 S X
72559 DDE 4.47E+06 1.44E-02 5.87E-06 1.20E-01 8.59E-04 2.09E-05 25 636.44 860.38 15,000 9.7E-05 0.0E+00 S X
74839 Methyl bromide 1.05E+01 7.28E-02 1.21E-05 1.52E+04 2.55E-01 6.22E-03 25 276.71 467.00 5,714 0.0E+00 5.0E-03 G
74873 Methyl chloride (chloromethane) 2.12E+00 1.26E-01 6.50E-06 5.33E+03 3.61E-01 8.80E-03 25 249.00 416.25 5,115 1.8E-06 9.0E-02 L
74908 Hydrogen cyanide 3.80E+00 1.93E-01 2.10E-05 1.00E+06 5.44E-03 1.33E-04 25 299.00 456.70 6,676 0.0E+00 3.0E-03 L
74953 Methylene  bromide 1.26E+01 4.30E-02 8.44E-06 1.19E+04 3.52E-02 8.59E-04 25 370.00 583.00 7,868 0.0E+00 4.0E-04 L X
75003 Chloroethane (ethyl chloride) 4.40E+00 2.71E-01 1.15E-05 5.68E+03 3.61E-01 8.80E-03 25 285.30 460.40 5,879 0.0E+00 1.0E+01 L X
75014 Vinyl chloride (chloroethene) 1.86E+01 1.06E-01 1.23E-05 8.80E+03 1.10E+00 2.69E-02 25 259.25 432.00 5,250 4.4E-06 1.0E-01 G
75058 Acetonitrile 4.20E+00 1.28E-01 1.66E-05 1.00E+06 1.42E-03 3.45E-05 25 354.60 545.50 7,110 0.0E+00 6.0E-02 L
75070 Acetaldehyde 1.06E+00 1.24E-01 1.41E-05 1.00E+06 3.23E-03 7.87E-05 25 293.10 466.00 6,157 2.2E-06 9.0E-03 L
75092 Methylene chloride 1.17E+01 1.01E-01 1.17E-05 1.30E+04 8.96E-02 2.18E-03 25 313.00 510.00 6,706 1.0E-08 6.0E-01 L
75150 Carbon disulfide 4.57E+01 1.04E-01 1.00E-05 1.19E+03 1.24E+00 3.02E-02 25 319.00 552.00 6,391 0.0E+00 7.0E-01 L
75218 Ethylene oxide 1.33E+00 1.04E-01 1.45E-05 3.04E+05 2.27E-02 5.54E-04 25 283.60 469.00 6,104 1.0E-04 0.0E+00 L
75252 Bromoform 8.71E+01 1.49E-02 1.03E-05 3.10E+03 2.41E-02 5.88E-04 25 422.35 696.00 9,479 1.1E-06 0.0E+00 L X
75274 Bromodichloromethane 5.50E+01 2.98E-02 1.06E-05 6.74E+03 6.54E-02 1.60E-03 25 363.15 585.85 7,800 3.7E-05 0.0E+00 L X X
75296 2-Chloropropane 9.14E+00 8.88E-02 1.01E-05 3.73E+03 5.93E-01 1.45E-02 25 308.70 485.00 6,286 0.0E+00 1.0E-01 L
75343 1,1-Dichloroethane 3.16E+01 7.42E-02 1.05E-05 5.06E+03 2.30E-01 5.61E-03 25 330.55 523.00 6,895 1.6E-06 0.0E+00 L
75354 1,1-Dichloroethylene 5.89E+01 9.00E-02 1.04E-05 2.25E+03 1.07E+00 2.60E-02 25 304.75 576.05 6,247 0.0E+00 2.0E-01 L
75456 Chlorodifluoromethane 4.79E+01 1.01E-01 1.28E-05 2.00E+00 1.10E+00 2.70E-02 25 232.40 369.30 4,836 0.0E+00 5.0E+01 L
75694 Trichlorofluoromethane 4.97E+02 8.70E-02 9.70E-06 1.10E+03 3.97E+00 9.68E-02 25 296.70 471.00 5,999 0.0E+00 7.0E-01 L
75718 Dichlorodifluoromethane 4.57E+02 6.65E-02 9.92E-06 2.80E+02 1.40E+01 3.42E-01 25 243.20 384.95 9,421 0.0E+00 1.0E-01 L
76131 1,1,2-Trichloro-1,2,2-trifluoroetha 1.11E+04 7.80E-02 8.20E-06 1.70E+02 1.97E+01 4.80E-01 25 320.70 487.30 6,463 0.0E+00 3.0E+01 L
76448 Heptachlor 1.41E+06 1.12E-02 5.69E-06 1.80E-01 6.05E+01 1.48E+00 25 603.69 846.31 13,000 1.3E-03 1.8E-03 S X
77474 Hexachlorocyclopentadiene 2.00E+05 1.61E-02 7.21E-06 1.80E+00 1.10E+00 2.69E-02 25 512.15 746.00 10,931 0.0E+00 2.0E-04 L
78831 Isobutanol 2.59E+00 8.60E-02 9.30E-06 8.50E+04 4.83E-04 1.18E-05 25 381.04 547.78 10,936 0.0E+00 1.1E+00 L X
78875 1,2-Dichloropropane 4.37E+01 7.82E-02 8.73E-06 2.80E+03 1.15E-01 2.79E-03 25 369.52 572.00 7,590 1.0E-05 4.0E-03 L X
78933 Methylethylketone (2-butanone) 2.30E+00 8.08E-02 9.80E-06 2.23E+05 2.29E-03 5.58E-05 25 352.50 536.78 7,481 0.0E+00 5.0E+00 L
79005 1,1,2-Trichloroethane 5.01E+01 7.80E-02 8.80E-06 4.42E+03 3.73E-02 9.11E-04 25 386.15 602.00 8,322 1.6E-05 2.0E-04 L X
79016 Trichloroethylene 1.66E+02 7.90E-02 9.10E-06 1.47E+03 4.21E-01 1.03E-02 25 360.36 544.20 7,505 4.1E-06 3.0E-03 L X
79209 Methyl acetate 3.26E+00 1.04E-01 1.00E-05 2.00E+03 4.84E-03 1.18E-04 25 329.80 506.70 7,260 0.0E+00 3.5E+00 L X
79345 1,1,2,2-Tetrachloroethane 9.33E+01 7.10E-02 7.90E-06 2.96E+03 1.41E-02 3.44E-04 25 419.60 661.15 8,996 5.8E-05 0.0E+00 L X
79469 2-Nitropropane 1.17E+01 9.23E-02 1.01E-05 1.70E+04 5.03E-03 1.23E-04 25 393.20 594.00 8,383 2.7E-03 2.0E-02 L
80626 Methylmethacrylate 6.98E+00 7.70E-02 8.60E-06 1.50E+04 1.38E-02 3.36E-04 25 373.50 567.00 8,975 0.0E+00 7.0E-01 L
83329 Acenaphthene 7.08E+03 4.21E-02 7.69E-06 3.57E+00 6.34E-03 1.55E-04 25 550.54 803.15 12,155 0.0E+00 0.0E+00 S X
86737 Fluorene 1.38E+04 3.63E-02 7.88E-06 1.98E+00 2.60E-03 6.34E-05 25 570.44 870.00 12,666 0.0E+00 0.0E+00 S X
87683 Hexachloro-1,3-butadiene 5.37E+04 5.61E-02 6.16E-06 3.20E+00 3.33E-01 8.13E-03 25 486.15 738.00 10,206 2.2E-05 0.0E+00 L X
88722 o-Nitrotoluene 3.24E+02 5.87E-02 8.67E-06 6.50E+02 5.11E-04 1.25E-05 25 495.00 720.00 12,239 0.0E+00 0.0E+00 L X
91203 Naphthalene 2.00E+03 5.90E-02 7.50E-06 3.10E+01 1.98E-02 4.82E-04 25 491.14 748.40 10,373 3.4E-05 3.0E-03 S
91576 2-Methylnaphthalene 2.81E+03 5.22E-02 7.75E-06 2.46E+01 2.12E-02 5.17E-04 25 514.26 761.00 12,600 0.0E+00 3.0E-03 S X Naphthalene
92524 Biphenyl 4.38E+03 4.04E-02 8.15E-06 7.45E+00 1.23E-02 2.99E-04 25 529.10 789.00 10,890 0.0E+00 1.8E-01 S X
95476 o-Xylene 3.63E+02 8.70E-02 1.00E-05 1.78E+02 2.12E-01 5.18E-03 25 417.60 630.30 8,661 0.0E+00 1.0E-01 L
95501 1,2-Dichlorobenzene 6.17E+02 6.90E-02 7.90E-06 1.56E+02 7.77E-02 1.90E-03 25 453.57 705.00 9,700 0.0E+00 2.0E-01 L
95578 2-Chlorophenol 3.88E+02 5.01E-02 9.46E-06 2.20E+04 1.60E-02 1.18E+05 25 447.53 675.00 9,572 0.0E+00 2.0E-01 L X Phenol
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95636 1,2,4-Trimethylbenzene 1.35E+03 6.06E-02 7.92E-06 5.70E+01 2.52E-01 6.14E-03 25 442.30 649.17 9,369 0.0E+00 7.0E-03 L
96184 1,2,3-Trichloropropane 2.20E+01 7.10E-02 7.90E-06 1.75E+03 1.67E-02 4.08E-04 25 430.00 652.00 9,171 0.0E+00 3.0E-04 L X
96333 Methyl acrylate 4.53E+00 9.76E-02 1.02E-05 6.00E+04 7.68E-03 1.87E-04 25 353.70 536.00 7,749 0.0E+00 1.1E-01 L X
97632 Ethylmethacrylate 2.95E+01 6.53E-02 8.37E-06 3.67E+03 3.44E-02 8.40E-04 25 390.00 571.00 10,957 0.0E+00 3.2E-01 L X
98066 tert-Butylbenzene 7.71E+02 5.65E-02 8.02E-06 2.95E+01 4.87E-01 1.19E-02 25 442.10 1220.00 8,980 0.0E+00 3.0E-02 L X Benzene
98828 Cumene 4.89E+02 6.50E-02 7.10E-06 6.13E+01 4.74E+01 1.46E-02 25 425.56 631.10 10,335 0.0E+00 4.0E-01 L
98862 Acetophenone 5.77E+01 6.00E-02 8.73E-06 6.13E+03 4.38E-04 1.07E-05 25 475.00 709.50 11,732 0.0E+00 3.5E-01 S,L X
98953 Nitrobenzene 6.46E+01 7.60E-02 8.60E-06 2.09E+03 9.82E-04 2.39E-05 25 483.95 719.00 10,566 4.0E-05 9.0E-03 L

100414 Ethylbenzene 3.63E+02 7.50E-02 7.80E-06 1.69E+02 3.22E-01 7.86E-03 25 409.34 617.20 8,501 2.5E-06 1.0E+00 L
100425 Styrene 7.76E+02 7.10E-02 8.00E-06 3.10E+02 1.12E-01 2.74E-03 25 418.31 636.00 8,737 0.0E+00 1.0E+00 L
100447 Benzylchloride 6.14E+01 7.50E-02 7.80E-06 5.25E+02 1.70E-02 4.14E-04 25 452.00 685.00 8,773 4.9E-05 0.0E+00 L X
100527 Benzaldehyde 4.59E+01 7.21E-02 9.07E-06 3.30E+03 9.73E-04 2.37E-05 25 452.00 695.00 11,658 0.0E+00 3.5E-01 L X
103651 n-Propylbenzene 5.62E+02 6.01E-02 7.83E-06 6.00E+01 4.37E-01 1.07E-02 25 432.20 630.00 9,123 0.0E+00 1.0E+00 L X
104518 n-Butylbenzene 1.11E+03 5.70E-02 8.12E-06 2.00E+00 5.38E-01 1.31E-02 25 456.46 660.50 9,290 0.0E+00 3.0E-02 L X Benzene
106423 p-Xylene 3.89E+02 7.69E-02 8.44E-06 1.85E+02 3.13E-01 7.64E-03 25 411.52 616.20 8,525 0.0E+00 1.0E-01 L
106467 1,4-Dichlorobenzene 6.17E+02 6.90E-02 7.90E-06 7.90E+01 9.82E-02 2.39E-03 25 447.21 684.75 9,271 1.1E-05 8.0E-01 S
106934 1,2-Dibromoethane (ethylene dibr 2.50E+01 2.17E-02 1.19E-05 4.18E+03 3.04E-02 7.41E-04 25 404.60 583.00 8,310 6.0E-04 9.0E-03 L
106990 1,3-Butadiene 1.91E+01 2.49E-01 1.08E-05 7.35E+02 3.01E+00 7.34E-02 25 268.60 425.00 5,370 3.0E-02 2.0E-03 L
107028 Acrolein 2.76E+00 1.05E-01 1.22E-05 2.13E+05 4.99E-03 1.22E-04 25 325.60 506.00 6,731 0.0E+00 2.0E-05 L
107062 1,2-Dichloroethane 1.74E+01 1.04E-01 9.90E-06 8.52E+03 4.00E-02 9.77E-04 25 356.65 561.00 7,643 2.6E-05 7.0E-03 L
107131 Acrylonitrile 5.90E+00 1.22E-01 1.34E-05 7.40E+04 4.21E-03 1.03E-04 25 350.30 519.00 7,786 6.8E-05 2.0E-03 L
108054 Vinyl acetate 5.25E+00 8.50E-02 9.20E-06 2.00E+04 2.09E-02 5.10E-04 25 345.65 519.13 7,800 0.0E+00 2.0E-01 L
108101 Methylisobutylketone (4-methyl-2 9.06E+00 7.50E-02 7.80E-06 1.90E+04 5.64E-03 1.38E-04 25 389.50 571.00 8,243 0.0E+00 3.0E+00 L
108383 m-Xylene 4.07E+02 7.00E-02 7.80E-06 1.61E+02 3.00E-01 7.32E-03 25 412.27 617.05 8,523 0.0E+00 1.0E-01 L
108678 1,3,5-Trimethylbenzene 1.35E+03 6.02E-02 8.67E-06 2.00E+00 2.41E-01 5.87E-03 25 437.89 637.25 9,321 0.0E+00 7.0E-03 L 1,2,4-Trimethylbenzene
108872 Methylcyclohexane 7.85E+01 7.35E-02 8.52E-06 1.40E+01 4.22E+00 1.03E-01 25 373.90 572.20 7,474 0.0E+00 3.0E+00 L
108883 Toluene 1.82E+02 8.70E-02 8.60E-06 5.26E+02 2.72E-01 6.62E-03 25 383.78 591.79 7,930 0.0E+00 5.0E+00 L
108907 Chlorobenzene 2.19E+02 7.30E-02 8.70E-06 4.72E+02 1.51E-01 3.69E-03 25 404.87 632.40 8,410 0.0E+00 5.0E-02 L
109693 1-Chlorobutane 1.72E+01 8.26E-02 1.00E-05 1.10E+03 6.93E-01 1.69E-02 25 351.60 542.00 7,263 0.0E+00 1.4E+00 L X
110009 Furan 1.86E+01 1.04E-01 1.22E-05 1.00E+04 2.21E-01 5.39E-03 25 304.60 490.20 6,477 0.0E+00 3.5E-03 L X
110543 Hexane 4.34E+01 2.00E-01 7.77E-06 1.24E+01 6.82E+01 1.66E+00 25 341.70 508.00 6,895 0.0E+00 2.0E-01 L
111444 Bis(2-chloroethyl)ether 1.55E+01 6.92E-02 7.53E-06 1.72E+04 7.36E-04 1.80E-05 25 451.15 659.79 10,803 3.3E-04 0.0E+00 L
115297 Endosulfan 2.14E+03 1.15E-02 4.55E-06 5.10E-01 4.58E-04 1.12E-05 25 674.43 942.94 14,000 0.0E+00 2.1E-02 S X
118741 Hexachlorobenzene 5.50E+04 5.42E-02 5.91E-06 5.00E-03 5.40E-02 1.32E-03 25 582.55 825.00 14,447 4.6E-04 0.0E+00 S X
120821 1,2,4-Trichlorobenzene 1.78E+03 3.00E-02 8.23E-06 4.88E+01 5.81E-02 1.42E-03 25 486.15 725.00 10,471 0.0E+00 2.0E-03 L
123739 Crotonaldehyde (2-butenal) 4.82E+00 9.56E-02 1.07E-05 3.69E+04 7.99E-04 1.95E-05 25 375.20 568.00 9 5.4E-04 0.0E+00 L X
124481 Chlorodibromomethane 6.31E+01 1.96E-02 1.05E-05 2.60E+03 3.20E-02 7.81E-04 25 416.14 678.20 5,900 2.7E-05 0.0E+00 L X X
126987 Methacrylonitrile 3.58E+01 1.12E-01 1.32E-05 2.54E+04 1.01E-02 2.46E-04 25 363.30 554.00 7,600 0.0E+00 7.0E-04 L
126998 2-Chloro-1,3-butadiene (chloropre 6.73E+01 8.58E-02 1.03E-05 2.12E+03 4.91E-01 1.20E-02 25 332.40 525.00 8,075 0.0E+00 7.0E-03 L
127184 Tetrachloroethylene 1.55E+02 7.20E-02 8.20E-06 2.00E+02 7.53E-01 1.84E-02 25 394.40 620.20 8,288 2.6E-07 6.0E-04 L
129000 Pyrene 1.05E+05 2.72E-02 7.24E-06 1.35E+00 4.50E-04 1.10E-05 25 667.95 936 14370 0.0E+00 0.0E+00 S X
132649 Dibenzofuran 5.15E+03 2.38E-02 6.00E-06 3.10E+00 5.15E-04 1.26E-05 25 560 824 66400 0.0E+00 0.0E+00 S X
135988 sec-Butylbenzene 9.66E+02 5.70E-02 8.12E-06 3.94E+00 5.68E-01 1.39E-02 25 446.5 679 88730 0.0E+00 3.0E-02 L X Benzene
141786 Ethylacetate 6.44E+00 7.32E-02 9.70E-06 8.03E+04 5.64E-03 1.38E-04 25 350.26 523.3 7633.66 0.0E+00 3.2E+00 L X
156592 cis-1,2-Dichloroethylene 3.55E+01 7.36E-02 1.13E-05 3.50E+03 1.67E-01 4.07E-03 25 333.65 544 7192 0.0E+00 6.0E-02 L X trans-1,2-Dichloroethylene
156605 trans-1,2-Dichloroethylene 5.25E+01 7.07E-02 1.19E-05 6.30E+03 3.84E-01 9.36E-03 25 320.85 516.5 6717 0.0E+00 6.0E-02 L X
541731 1,3-Dichlorobenzene 1.98E+03 6.92E-02 7.86E-06 1.34E+02 1.27E-01 3.09E-03 25 446 684 9230.18 0.0E+00 2.0E-01 L X 1,2-Dichlorobenzene
309002 Aldrin 2.45E+06 1.32E-02 4.86E-06 1.70E-02 6.95E-03 1.70E-04 25 603.01 839.37 15000 4.9E-03 1.1E-04 S X
319846 alpha-HCH (alpha-BHC) 1.23E+03 1.42E-02 7.34E-06 2.00E+00 4.34E-04 1.06E-05 25 596.55 839.36 15000 1.8E-03 0.0E+00 S
542756 1,3-Dichloropropene 4.57E+01 6.26E-02 1.00E-05 2.80E+03 7.24E-01 1.77E-02 25 381.15 587.38 7900 4.0E-06 2.0E-02 L
630206 1,1,1,2-Tetrachloroethane 1.16E+02 7.10E-02 7.90E-06 1.10E+03 9.90E-02 2.41E-03 25 403.5 624 9768.282525 7.4E-06 0.0E+00 L X

1634044 MTBE 7.26E+00 1.02E-01 1.05E-05 5.10E+04 2.56E-02 6.23E-04 25 328.3 497.1 6677.66 0.0E+00 3.0E+00 L
7439976 Mercury (elemental) 5.20E+01 3.07E-02 6.30E-06 2.00E+01 4.40E-01 1.07E-02 25 629.88 1750 14127 0.0E+00 3.0E-04 L
591786 2-Hexanone 1.50E+01 7.00E-02 8.40E-06 1.70E+04 3.80E-03 9.30E-05 25 400.8 587 8554 0.0E+00 3.0E-02 L

Highlighted chemicals do not have inhalation toxicity values or a surrogate.
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DATA ENTRY SHEET

CALCULATE RISK-BASED SOIL CONCENTRATION (enter "X" in "YES" box)

YES X

OR
CALCULATE INCREMENTAL RISKS FROM ACTUAL SOIL CONCENTRATION (enter "X" in "YES" box and initial soil conc. below)

YES

ENTER ENTER
Initial

Chemical soil
CAS No. conc.,

(numbers only, CR

no dashes) (g/kg) Chemical

67641 Acetone

ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER
MORE Depth Depth below Totals must add up to value of Lt (cell G28) Soil

 below grade grade to bottom Thickness Thickness stratum A User-defined
Average to bottom Depth below of contamination, Thickness of soil of soil SCS stratum A

soil of enclosed grade to top (enter value of 0 of soil stratum B, stratum C, soil type soil vapor
temperature, space floor, of contamination, if value is unknown) stratum A, (Enter value or 0) (Enter value or 0) (used to estimate OR permeability,

TS LF Lt Lb hA hB hC soil vapor kv

(oC) (cm) (cm) (cm) (cm) (cm) (cm) permeability) (cm2)

10 1 1 610 1 0 0 1.00E-08

ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER
MORE Stratum A Stratum A Stratum A Stratum A Stratum A Stratum B Stratum B Stratum B Stratum B Stratum B Stratum C Stratum C Stratum C Stratum C Stratum C
 SCS soil dry soil total soil water-filled soil organic SCS soil dry soil total soil water-filled soil organic SCS soil dry soil total soil water-filled soil organic

soil type bulk density, porosity, porosity, carbon fraction, soil type bulk density, porosity, porosity, carbon fraction, soil type bulk density, porosity, porosity, carbon fraction,

b
A nA

w
A foc

A b
B nB

w
B foc

B b
C nC

w
C foc

C

(g/cm3) (unitless) (cm3/cm3) (unitless) (g/cm3) (unitless) (cm3/cm3) (unitless) (g/cm3) (unitless) (cm3/cm3) (unitless)

1.65 0.439 0.045 0.002

ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER
MORE Enclosed Enclosed Enclosed Average vapor
 space Soil-bldg. space space Enclosed Floor-wall Indoor flow rate into bldg.

floor pressure floor floor space seam crack air exchange OR
thickness, differential, length, width, height, width, rate, Leave blank to calculate

Lcrack P LB WB HB w ER Qsoil

(cm) (g/cm-s2) (cm) (cm) (cm) (cm) (1/h) (L/m)

10 40 1000 1000 244 0.1 0.25

ENTER ENTER ENTER ENTER ENTER ENTER
Averaging Averaging Target Target hazard
time for time for Exposure Exposure risk for quotient for

carcinogens, noncarcinogens, duration, frequency, carcinogens, noncarcinogens,
ATC ATNC ED EF TR THQ

(yrs) (yrs) (yrs) (days/yr) (unitless) (unitless)

70 30 30 350 1.0E-05 1

Used to calculate risk-based
END soil concentration.

SL-ADV
Version 3.1; 02/04

Reset to 
Defaults

Lookup Soil 
Parameters

Lookup Soil 
Parameters

Lookup Soil 
Parameters
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CHEMICAL PROPERTIES SHEET

Henry's Henry's Enthalpy of Organic Pure
law constant law constant vaporization at Normal carbon component Unit Physical

Diffusivity Diffusivity at reference reference the normal boiling Critical partition water risk Reference state at
in air, in water, temperature, temperature, boiling point, point, temperature, coefficient, solubility, factor, conc., soil

Da Dw H TR Hv,b TB TC Koc S URF RfC temperature,

(cm2/s) (cm2/s) (atm-m3/mol) (oC) (cal/mol) (oK) (oK) (cm3/g) (mg/L) (g/m3)-1 (mg/m3) (S,L,G)

1.24E-01 1.14E-05 3.87E-05 25 6,955 329.20 508.10 5.75E-01 1.00E+06 0.0E+00 3.1E+01 L

END
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INTERMEDIATE CALCULATIONS SHEET

Stratum A Stratum B Stratum C Stratum A Stratum A Stratum A Stratum A Floor-
Source- soil soil soil effective soil soil soil wall Initial soil Bldg.

Exposure building air-filled air-filled air-filled total fluid intrinsic relative air effective vapor seam concentration ventilation
duration, separation, porosity, porosity, porosity, saturation, permeability, permeability, permeability, perimeter, used, rate,

 LT a
A a

B a
C Ste ki krg kv Xcrack CR Qbuilding

(sec) (cm) (cm3/cm3) (cm3/cm3) (cm3/cm3) (cm3/cm3) (cm2) (cm2) (cm2) (cm) (g/kg) (cm3/s)

9.46E+08 1 0.394 ERROR ERROR #N/A #N/A #N/A 1.00E-08 4,000 1.00E+00 1.69E+04

Area of Stratum Stratum Stratum Total
enclosed Crack- Crack Enthalpy of Henry's law Henry's law Vapor A B C overall

space to-total depth vaporization at constant at constant at viscosity at effective effective effective effective Diffusion Convection
below area below ave. soil ave. soil ave. soil ave. soil diffusion diffusion diffusion diffusion path path
grade, ratio, grade, temperature, temperature, temperature, temperature, coefficient, coefficient, coefficient, coefficient, length, length,

AB  Zcrack Hv,TS HTS H'TS TS Deff
A Deff

B Deff
C Deff

T Ld Lp

(cm2) (unitless) (cm) (cal/mol) (atm-m3/mol) (unitless) (g/cm-s) (cm2/s) (cm2/s) (cm2/s) (cm2/s) (cm) (cm)

1.00E+06 4.00E-04 1 7,559 1.97E-05 8.47E-04 1.75E-04 2.89E-02 0.00E+00 0.00E+00 2.89E-02 1 1

Exponent of Infinite
Average Crack equivalent source Infinite Exposure

Soil-water Source vapor effective foundation indoor source Time for duration >
partition vapor Crack flow rate diffusion Area of Peclet attenuation bldg. Finite Finite source time for

coefficient, conc., radius, into bldg., coefficient, crack, number, coefficient, conc., source source depletion, source
Kd Csource rcrack Qsoil Dcrack

Acrack exp(Pef)  Cbuilding  term  term D depletion

(cm3/g) (g/m3) (cm) (cm3/s) (cm2/s) (cm2) (unitless) (unitless) (g/m3) (unitless) (sec)-1
(sec) (YES/NO)

1.15E-03 2.96E+01 0.10 1.91E+01 2.89E-02 4.00E+02 1.50E+07 NA NA 1.51E+03 5.19E-04 2.13E+09 NO

Finite
source Mass Finite Final
indoor limit source finite Unit

attenuation bldg. bldg. source bldg. risk Reference
coefficient, conc., conc., conc., factor, conc.,

<> Cbuilding Cbuilding Cbuilding URF RfC

(unitless) (g/m3) (g/m3) (g/m3) (g/m3)-1 (mg/m3)

1.03E-03 NA 3.04E-02 3.04E-02 NA 3.1E+01

END
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RESULTS SHEET

RISK-BASED SOIL CONCENTRATION CALCULATIONS: INCREMENTAL RISK CALCULATIONS:

Incremental Hazard
Indoor Indoor Risk-based Final risk from quotient

exposure exposure indoor Soil indoor vapor from vapor
soil soil exposure saturation exposure intrusion to intrusion to

conc., conc., soil conc., soil indoor air, indoor air,
carcinogen noncarcinogen conc., Csat conc., carcinogen noncarcinogen

(g/kg) (g/kg) (g/kg) (g/kg) (g/kg) (unitless) (unitless)

NA 1.06E+06 1.06E+06 2.86E+07 1.06E+06 NA NA

MESSAGE AND ERROR SUMMARY BELOW: (DO NOT USE RESULTS IF ERRORS ARE PRESENT)
MESSAGE: The values of Csource and Cbuilding on the INTERCALCS worksheet are based on unity and do not represent actual values.
MESSAGE: Risk/HQ or risk-based soil concentration is based on a route-to-route extrapolation.

SCROLL
DOWN

TO "END"

END

SL-ADV-REV2-4_V-Site_grp2_Acetone.xls 4 of 8



VLOOKUP TABLES

Soil Properties Lookup Table Bulk Density

SCS Soil Type Ks (cm/h) 1 (1/cm) N (unitless) M (unitless) n (cm3/cm3) r (cm3/cm3) Mean Grain Diameter (cm) (g/cm3) w (cm3/cm3) SCS Soil Name

C 0.61 0.01496 1.253 0.2019 0.459 0.098 0.0092 1.43 0.215 Clay
CL 0.34 0.01581 1.416 0.2938 0.442 0.079 0.016 1.48 0.168 Clay Loam
L 0.50 0.01112 1.472 0.3207 0.399 0.061 0.020 1.59 0.148 Loam
LS 4.38 0.03475 1.746 0.4273 0.390 0.049 0.040 1.62 0.076 Loamy Sand
S 26.78 0.03524 3.177 0.6852 0.375 0.053 0.044 1.66 0.054 Sand
SC 0.47 0.03342 1.208 0.1722 0.385 0.117 0.025 1.63 0.197 Sandy Clay
SCL 0.55 0.02109 1.330 0.2481 0.384 0.063 0.029 1.63 0.146 Sandy Clay Loam
SI 1.82 0.00658 1.679 0.4044 0.489 0.050 0.0046 1.35 0.167 Silt
SIC 0.40 0.01622 1.321 0.2430 0.481 0.111 0.0039 1.38 0.216 Silty Clay
SICL 0.46 0.00839 1.521 0.3425 0.482 0.090 0.0056 1.37 0.198 Silty Clay Loam
SIL 0.76 0.00506 1.663 0.3987 0.439 0.065 0.011 1.49 0.180 Silt Loam
SL 1.60 0.02667 1.449 0.3099 0.387 0.039 0.030 1.62 0.103 Sandy Loam

Chemical Properties Lookup Table
Organic Pure Henry's Henry's Enthalpy of
carbon component law constant law constant Normal vaporization at Unit Physical
partition Diffusivity Diffusivity water Henry's at reference reference boiling Critical the normal risk Reference state at

coefficient, in air, in water, solubility, law constant temperature, temperature, point, temperature, boiling point, factor, conc., soil URF RfC
Koc Da Dw S H' H TR TB TC Hv,b URF RfC temperature, extrapolated extrapolated

CAS No. Chemical (cm3/g) (cm2/s) (cm2/s) (mg/L) (unitless) (atm-m3/mol) (oC) (oK) (oK) (cal/mol) (g/m3)-1 (mg/m3) (S,L,G) (X) (X)

Surrogate toxicity values (red 
numbers) used with the surrogate 
chemical presented below.

56235 Carbon tetrachloride 1.74E+02 7.80E-02 8.80E-06 7.93E+02 1.24E+00 3.03E-02 25 349.90 556.60 7,127 6.0E-06 1.0E-01 L
57749 Chlordane 1.20E+05 1.18E-02 4.37E-06 5.60E-02 1.99E-03 4.85E-05 25 624.24 885.73 14,000 1.0E-04 7.0E-04 S
58899 gamma-HCH (Lindane) 1.07E+03 1.42E-02 7.34E-06 7.30E+00 5.73E-04 1.40E-05 25 596.55 839.36 15,000 3.7E-04 1.1E-03 S X X
60297 Ethyl ether 5.73E+00 7.82E-02 8.61E-06 5.68E+04 1.35E+00 3.29E-02 25 307.50 466.74 6,338 0.0E+00 7.0E-01 L X
60571 Dieldrin 2.14E+04 1.25E-02 4.74E-06 1.95E-01 6.18E-04 1.51E-05 25 613.32 842.25 17,000 4.6E-03 1.8E-04 S X
67641 Acetone 5.75E-01 1.24E-01 1.14E-05 1.00E+06 1.59E-03 3.87E-05 25 329.20 508.10 6,955 0.0E+00 3.1E+01 L X
67663 Chloroform 3.98E+01 1.04E-01 1.00E-05 7.92E+03 1.50E-01 3.66E-03 25 334.32 536.40 6,988 2.3E-05 9.8E-02 L
67721 Hexachloroethane 1.78E+03 2.50E-03 6.80E-06 5.00E+01 1.59E-01 3.88E-03 25 458.00 695.00 9,510 1.1E-05 3.0E-02 S X
71432 Benzene 5.89E+01 8.80E-02 9.80E-06 1.79E+03 2.27E-01 5.54E-03 25 353.24 562.16 7,342 7.8E-06 3.0E-02 L
71556 1,1,1-Trichloroethane 1.10E+02 7.80E-02 8.80E-06 1.33E+03 7.03E-01 1.72E-02 25 347.24 545.00 7,136 0.0E+00 5.0E+00 L
72435 Methoxychlor 9.77E+04 1.56E-02 4.46E-06 1.00E-01 6.46E-04 1.58E-05 25 651.02 848.49 16,000 0.0E+00 1.8E-02 S X
72559 DDE 4.47E+06 1.44E-02 5.87E-06 1.20E-01 8.59E-04 2.09E-05 25 636.44 860.38 15,000 9.7E-05 0.0E+00 S X
74839 Methyl bromide 1.05E+01 7.28E-02 1.21E-05 1.52E+04 2.55E-01 6.22E-03 25 276.71 467.00 5,714 0.0E+00 5.0E-03 G
74873 Methyl chloride (chloromethane) 2.12E+00 1.26E-01 6.50E-06 5.33E+03 3.61E-01 8.80E-03 25 249.00 416.25 5,115 1.8E-06 9.0E-02 L
74908 Hydrogen cyanide 3.80E+00 1.93E-01 2.10E-05 1.00E+06 5.44E-03 1.33E-04 25 299.00 456.70 6,676 0.0E+00 3.0E-03 L
74953 Methylene  bromide 1.26E+01 4.30E-02 8.44E-06 1.19E+04 3.52E-02 8.59E-04 25 370.00 583.00 7,868 0.0E+00 4.0E-04 L X
75003 Chloroethane (ethyl chloride) 4.40E+00 2.71E-01 1.15E-05 5.68E+03 3.61E-01 8.80E-03 25 285.30 460.40 5,879 0.0E+00 1.0E+01 L X
75014 Vinyl chloride (chloroethene) 1.86E+01 1.06E-01 1.23E-05 8.80E+03 1.10E+00 2.69E-02 25 259.25 432.00 5,250 4.4E-06 1.0E-01 G
75058 Acetonitrile 4.20E+00 1.28E-01 1.66E-05 1.00E+06 1.42E-03 3.45E-05 25 354.60 545.50 7,110 0.0E+00 6.0E-02 L
75070 Acetaldehyde 1.06E+00 1.24E-01 1.41E-05 1.00E+06 3.23E-03 7.87E-05 25 293.10 466.00 6,157 2.2E-06 9.0E-03 L
75092 Methylene chloride 1.17E+01 1.01E-01 1.17E-05 1.30E+04 8.96E-02 2.18E-03 25 313.00 510.00 6,706 1.0E-08 6.0E-01 L
75150 Carbon disulfide 4.57E+01 1.04E-01 1.00E-05 1.19E+03 1.24E+00 3.02E-02 25 319.00 552.00 6,391 0.0E+00 7.0E-01 L
75218 Ethylene oxide 1.33E+00 1.04E-01 1.45E-05 3.04E+05 2.27E-02 5.54E-04 25 283.60 469.00 6,104 1.0E-04 0.0E+00 L
75252 Bromoform 8.71E+01 1.49E-02 1.03E-05 3.10E+03 2.41E-02 5.88E-04 25 422.35 696.00 9,479 1.1E-06 0.0E+00 L X
75274 Bromodichloromethane 5.50E+01 2.98E-02 1.06E-05 6.74E+03 6.54E-02 1.60E-03 25 363.15 585.85 7,800 3.7E-05 0.0E+00 L X X
75296 2-Chloropropane 9.14E+00 8.88E-02 1.01E-05 3.73E+03 5.93E-01 1.45E-02 25 308.70 485.00 6,286 0.0E+00 1.0E-01 L
75343 1,1-Dichloroethane 3.16E+01 7.42E-02 1.05E-05 5.06E+03 2.30E-01 5.61E-03 25 330.55 523.00 6,895 1.6E-06 0.0E+00 L
75354 1,1-Dichloroethylene 5.89E+01 9.00E-02 1.04E-05 2.25E+03 1.07E+00 2.60E-02 25 304.75 576.05 6,247 0.0E+00 2.0E-01 L
75456 Chlorodifluoromethane 4.79E+01 1.01E-01 1.28E-05 2.00E+00 1.10E+00 2.70E-02 25 232.40 369.30 4,836 0.0E+00 5.0E+01 L
75694 Trichlorofluoromethane 4.97E+02 8.70E-02 9.70E-06 1.10E+03 3.97E+00 9.68E-02 25 296.70 471.00 5,999 0.0E+00 7.0E-01 L
75718 Dichlorodifluoromethane 4.57E+02 6.65E-02 9.92E-06 2.80E+02 1.40E+01 3.42E-01 25 243.20 384.95 9,421 0.0E+00 1.0E-01 L
76131 1,1,2-Trichloro-1,2,2-trifluoroetha 1.11E+04 7.80E-02 8.20E-06 1.70E+02 1.97E+01 4.80E-01 25 320.70 487.30 6,463 0.0E+00 3.0E+01 L
76448 Heptachlor 1.41E+06 1.12E-02 5.69E-06 1.80E-01 6.05E+01 1.48E+00 25 603.69 846.31 13,000 1.3E-03 1.8E-03 S X
77474 Hexachlorocyclopentadiene 2.00E+05 1.61E-02 7.21E-06 1.80E+00 1.10E+00 2.69E-02 25 512.15 746.00 10,931 0.0E+00 2.0E-04 L
78831 Isobutanol 2.59E+00 8.60E-02 9.30E-06 8.50E+04 4.83E-04 1.18E-05 25 381.04 547.78 10,936 0.0E+00 1.1E+00 L X
78875 1,2-Dichloropropane 4.37E+01 7.82E-02 8.73E-06 2.80E+03 1.15E-01 2.79E-03 25 369.52 572.00 7,590 1.0E-05 4.0E-03 L X
78933 Methylethylketone (2-butanone) 2.30E+00 8.08E-02 9.80E-06 2.23E+05 2.29E-03 5.58E-05 25 352.50 536.78 7,481 0.0E+00 5.0E+00 L
79005 1,1,2-Trichloroethane 5.01E+01 7.80E-02 8.80E-06 4.42E+03 3.73E-02 9.11E-04 25 386.15 602.00 8,322 1.6E-05 2.0E-04 L X
79016 Trichloroethylene 1.66E+02 7.90E-02 9.10E-06 1.47E+03 4.21E-01 1.03E-02 25 360.36 544.20 7,505 4.1E-06 3.0E-03 L X
79209 Methyl acetate 3.26E+00 1.04E-01 1.00E-05 2.00E+03 4.84E-03 1.18E-04 25 329.80 506.70 7,260 0.0E+00 3.5E+00 L X
79345 1,1,2,2-Tetrachloroethane 9.33E+01 7.10E-02 7.90E-06 2.96E+03 1.41E-02 3.44E-04 25 419.60 661.15 8,996 5.8E-05 0.0E+00 L X
79469 2-Nitropropane 1.17E+01 9.23E-02 1.01E-05 1.70E+04 5.03E-03 1.23E-04 25 393.20 594.00 8,383 2.7E-03 2.0E-02 L
80626 Methylmethacrylate 6.98E+00 7.70E-02 8.60E-06 1.50E+04 1.38E-02 3.36E-04 25 373.50 567.00 8,975 0.0E+00 7.0E-01 L
83329 Acenaphthene 7.08E+03 4.21E-02 7.69E-06 3.57E+00 6.34E-03 1.55E-04 25 550.54 803.15 12,155 0.0E+00 0.0E+00 S X
86737 Fluorene 1.38E+04 3.63E-02 7.88E-06 1.98E+00 2.60E-03 6.34E-05 25 570.44 870.00 12,666 0.0E+00 0.0E+00 S X
87683 Hexachloro-1,3-butadiene 5.37E+04 5.61E-02 6.16E-06 3.20E+00 3.33E-01 8.13E-03 25 486.15 738.00 10,206 2.2E-05 0.0E+00 L X
88722 o-Nitrotoluene 3.24E+02 5.87E-02 8.67E-06 6.50E+02 5.11E-04 1.25E-05 25 495.00 720.00 12,239 0.0E+00 0.0E+00 L X
91203 Naphthalene 2.00E+03 5.90E-02 7.50E-06 3.10E+01 1.98E-02 4.82E-04 25 491.14 748.40 10,373 3.4E-05 3.0E-03 S
91576 2-Methylnaphthalene 2.81E+03 5.22E-02 7.75E-06 2.46E+01 2.12E-02 5.17E-04 25 514.26 761.00 12,600 0.0E+00 3.0E-03 S X Naphthalene
92524 Biphenyl 4.38E+03 4.04E-02 8.15E-06 7.45E+00 1.23E-02 2.99E-04 25 529.10 789.00 10,890 0.0E+00 1.8E-01 S X
95476 o-Xylene 3.63E+02 8.70E-02 1.00E-05 1.78E+02 2.12E-01 5.18E-03 25 417.60 630.30 8,661 0.0E+00 1.0E-01 L
95501 1,2-Dichlorobenzene 6.17E+02 6.90E-02 7.90E-06 1.56E+02 7.77E-02 1.90E-03 25 453.57 705.00 9,700 0.0E+00 2.0E-01 L
95578 2-Chlorophenol 3.88E+02 5.01E-02 9.46E-06 2.20E+04 1.60E-02 1.18E+05 25 447.53 675.00 9,572 0.0E+00 2.0E-01 L X Phenol
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VLOOKUP TABLES

95636 1,2,4-Trimethylbenzene 1.35E+03 6.06E-02 7.92E-06 5.70E+01 2.52E-01 6.14E-03 25 442.30 649.17 9,369 0.0E+00 7.0E-03 L
96184 1,2,3-Trichloropropane 2.20E+01 7.10E-02 7.90E-06 1.75E+03 1.67E-02 4.08E-04 25 430.00 652.00 9,171 0.0E+00 3.0E-04 L X
96333 Methyl acrylate 4.53E+00 9.76E-02 1.02E-05 6.00E+04 7.68E-03 1.87E-04 25 353.70 536.00 7,749 0.0E+00 1.1E-01 L X
97632 Ethylmethacrylate 2.95E+01 6.53E-02 8.37E-06 3.67E+03 3.44E-02 8.40E-04 25 390.00 571.00 10,957 0.0E+00 3.2E-01 L X
98066 tert-Butylbenzene 7.71E+02 5.65E-02 8.02E-06 2.95E+01 4.87E-01 1.19E-02 25 442.10 1220.00 8,980 0.0E+00 3.0E-02 L X Benzene
98828 Cumene 4.89E+02 6.50E-02 7.10E-06 6.13E+01 4.74E+01 1.46E-02 25 425.56 631.10 10,335 0.0E+00 4.0E-01 L
98862 Acetophenone 5.77E+01 6.00E-02 8.73E-06 6.13E+03 4.38E-04 1.07E-05 25 475.00 709.50 11,732 0.0E+00 3.5E-01 S,L X
98953 Nitrobenzene 6.46E+01 7.60E-02 8.60E-06 2.09E+03 9.82E-04 2.39E-05 25 483.95 719.00 10,566 4.0E-05 9.0E-03 L

100414 Ethylbenzene 3.63E+02 7.50E-02 7.80E-06 1.69E+02 3.22E-01 7.86E-03 25 409.34 617.20 8,501 2.5E-06 1.0E+00 L
100425 Styrene 7.76E+02 7.10E-02 8.00E-06 3.10E+02 1.12E-01 2.74E-03 25 418.31 636.00 8,737 0.0E+00 1.0E+00 L
100447 Benzylchloride 6.14E+01 7.50E-02 7.80E-06 5.25E+02 1.70E-02 4.14E-04 25 452.00 685.00 8,773 4.9E-05 0.0E+00 L X
100527 Benzaldehyde 4.59E+01 7.21E-02 9.07E-06 3.30E+03 9.73E-04 2.37E-05 25 452.00 695.00 11,658 0.0E+00 3.5E-01 L X
103651 n-Propylbenzene 5.62E+02 6.01E-02 7.83E-06 6.00E+01 4.37E-01 1.07E-02 25 432.20 630.00 9,123 0.0E+00 1.0E+00 L X
104518 n-Butylbenzene 1.11E+03 5.70E-02 8.12E-06 2.00E+00 5.38E-01 1.31E-02 25 456.46 660.50 9,290 0.0E+00 3.0E-02 L X Benzene
106423 p-Xylene 3.89E+02 7.69E-02 8.44E-06 1.85E+02 3.13E-01 7.64E-03 25 411.52 616.20 8,525 0.0E+00 1.0E-01 L
106467 1,4-Dichlorobenzene 6.17E+02 6.90E-02 7.90E-06 7.90E+01 9.82E-02 2.39E-03 25 447.21 684.75 9,271 1.1E-05 8.0E-01 S
106934 1,2-Dibromoethane (ethylene dibr 2.50E+01 2.17E-02 1.19E-05 4.18E+03 3.04E-02 7.41E-04 25 404.60 583.00 8,310 6.0E-04 9.0E-03 L
106990 1,3-Butadiene 1.91E+01 2.49E-01 1.08E-05 7.35E+02 3.01E+00 7.34E-02 25 268.60 425.00 5,370 3.0E-02 2.0E-03 L
107028 Acrolein 2.76E+00 1.05E-01 1.22E-05 2.13E+05 4.99E-03 1.22E-04 25 325.60 506.00 6,731 0.0E+00 2.0E-05 L
107062 1,2-Dichloroethane 1.74E+01 1.04E-01 9.90E-06 8.52E+03 4.00E-02 9.77E-04 25 356.65 561.00 7,643 2.6E-05 7.0E-03 L
107131 Acrylonitrile 5.90E+00 1.22E-01 1.34E-05 7.40E+04 4.21E-03 1.03E-04 25 350.30 519.00 7,786 6.8E-05 2.0E-03 L
108054 Vinyl acetate 5.25E+00 8.50E-02 9.20E-06 2.00E+04 2.09E-02 5.10E-04 25 345.65 519.13 7,800 0.0E+00 2.0E-01 L
108101 Methylisobutylketone (4-methyl-2 9.06E+00 7.50E-02 7.80E-06 1.90E+04 5.64E-03 1.38E-04 25 389.50 571.00 8,243 0.0E+00 3.0E+00 L
108383 m-Xylene 4.07E+02 7.00E-02 7.80E-06 1.61E+02 3.00E-01 7.32E-03 25 412.27 617.05 8,523 0.0E+00 1.0E-01 L
108678 1,3,5-Trimethylbenzene 1.35E+03 6.02E-02 8.67E-06 2.00E+00 2.41E-01 5.87E-03 25 437.89 637.25 9,321 0.0E+00 7.0E-03 L 1,2,4-Trimethylbenzene
108872 Methylcyclohexane 7.85E+01 7.35E-02 8.52E-06 1.40E+01 4.22E+00 1.03E-01 25 373.90 572.20 7,474 0.0E+00 3.0E+00 L
108883 Toluene 1.82E+02 8.70E-02 8.60E-06 5.26E+02 2.72E-01 6.62E-03 25 383.78 591.79 7,930 0.0E+00 5.0E+00 L
108907 Chlorobenzene 2.19E+02 7.30E-02 8.70E-06 4.72E+02 1.51E-01 3.69E-03 25 404.87 632.40 8,410 0.0E+00 5.0E-02 L
109693 1-Chlorobutane 1.72E+01 8.26E-02 1.00E-05 1.10E+03 6.93E-01 1.69E-02 25 351.60 542.00 7,263 0.0E+00 1.4E+00 L X
110009 Furan 1.86E+01 1.04E-01 1.22E-05 1.00E+04 2.21E-01 5.39E-03 25 304.60 490.20 6,477 0.0E+00 3.5E-03 L X
110543 Hexane 4.34E+01 2.00E-01 7.77E-06 1.24E+01 6.82E+01 1.66E+00 25 341.70 508.00 6,895 0.0E+00 2.0E-01 L
111444 Bis(2-chloroethyl)ether 1.55E+01 6.92E-02 7.53E-06 1.72E+04 7.36E-04 1.80E-05 25 451.15 659.79 10,803 3.3E-04 0.0E+00 L
115297 Endosulfan 2.14E+03 1.15E-02 4.55E-06 5.10E-01 4.58E-04 1.12E-05 25 674.43 942.94 14,000 0.0E+00 2.1E-02 S X
118741 Hexachlorobenzene 5.50E+04 5.42E-02 5.91E-06 5.00E-03 5.40E-02 1.32E-03 25 582.55 825.00 14,447 4.6E-04 0.0E+00 S X
120821 1,2,4-Trichlorobenzene 1.78E+03 3.00E-02 8.23E-06 4.88E+01 5.81E-02 1.42E-03 25 486.15 725.00 10,471 0.0E+00 2.0E-03 L
123739 Crotonaldehyde (2-butenal) 4.82E+00 9.56E-02 1.07E-05 3.69E+04 7.99E-04 1.95E-05 25 375.20 568.00 9 5.4E-04 0.0E+00 L X
124481 Chlorodibromomethane 6.31E+01 1.96E-02 1.05E-05 2.60E+03 3.20E-02 7.81E-04 25 416.14 678.20 5,900 2.7E-05 0.0E+00 L X X
126987 Methacrylonitrile 3.58E+01 1.12E-01 1.32E-05 2.54E+04 1.01E-02 2.46E-04 25 363.30 554.00 7,600 0.0E+00 7.0E-04 L
126998 2-Chloro-1,3-butadiene (chloropre 6.73E+01 8.58E-02 1.03E-05 2.12E+03 4.91E-01 1.20E-02 25 332.40 525.00 8,075 0.0E+00 7.0E-03 L
127184 Tetrachloroethylene 1.55E+02 7.20E-02 8.20E-06 2.00E+02 7.53E-01 1.84E-02 25 394.40 620.20 8,288 2.6E-07 6.0E-04 L
129000 Pyrene 1.05E+05 2.72E-02 7.24E-06 1.35E+00 4.50E-04 1.10E-05 25 667.95 936 14370 0.0E+00 0.0E+00 S X
132649 Dibenzofuran 5.15E+03 2.38E-02 6.00E-06 3.10E+00 5.15E-04 1.26E-05 25 560 824 66400 0.0E+00 0.0E+00 S X
135988 sec-Butylbenzene 9.66E+02 5.70E-02 8.12E-06 3.94E+00 5.68E-01 1.39E-02 25 446.5 679 88730 0.0E+00 3.0E-02 L X Benzene
141786 Ethylacetate 6.44E+00 7.32E-02 9.70E-06 8.03E+04 5.64E-03 1.38E-04 25 350.26 523.3 7633.66 0.0E+00 3.2E+00 L X
156592 cis-1,2-Dichloroethylene 3.55E+01 7.36E-02 1.13E-05 3.50E+03 1.67E-01 4.07E-03 25 333.65 544 7192 0.0E+00 6.0E-02 L X trans-1,2-Dichloroethylene
156605 trans-1,2-Dichloroethylene 5.25E+01 7.07E-02 1.19E-05 6.30E+03 3.84E-01 9.36E-03 25 320.85 516.5 6717 0.0E+00 6.0E-02 L X
541731 1,3-Dichlorobenzene 1.98E+03 6.92E-02 7.86E-06 1.34E+02 1.27E-01 3.09E-03 25 446 684 9230.18 0.0E+00 2.0E-01 L X 1,2-Dichlorobenzene
309002 Aldrin 2.45E+06 1.32E-02 4.86E-06 1.70E-02 6.95E-03 1.70E-04 25 603.01 839.37 15000 4.9E-03 1.1E-04 S X
319846 alpha-HCH (alpha-BHC) 1.23E+03 1.42E-02 7.34E-06 2.00E+00 4.34E-04 1.06E-05 25 596.55 839.36 15000 1.8E-03 0.0E+00 S
542756 1,3-Dichloropropene 4.57E+01 6.26E-02 1.00E-05 2.80E+03 7.24E-01 1.77E-02 25 381.15 587.38 7900 4.0E-06 2.0E-02 L
630206 1,1,1,2-Tetrachloroethane 1.16E+02 7.10E-02 7.90E-06 1.10E+03 9.90E-02 2.41E-03 25 403.5 624 9768.282525 7.4E-06 0.0E+00 L X

1634044 MTBE 7.26E+00 1.02E-01 1.05E-05 5.10E+04 2.56E-02 6.23E-04 25 328.3 497.1 6677.66 0.0E+00 3.0E+00 L
7439976 Mercury (elemental) 5.20E+01 3.07E-02 6.30E-06 2.00E+01 4.40E-01 1.07E-02 25 629.88 1750 14127 0.0E+00 3.0E-04 L
591786 2-Hexanone 1.50E+01 7.00E-02 8.40E-06 1.70E+04 3.80E-03 9.30E-05 25 400.8 587 8554 0.0E+00 3.0E-02 L

Highlighted chemicals do not have inhalation toxicity values or a surrogate.
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DATA ENTRY SHEET

CALCULATE RISK-BASED SOIL CONCENTRATION (enter "X" in "YES" box)

YES X

OR
CALCULATE INCREMENTAL RISKS FROM ACTUAL SOIL CONCENTRATION (enter "X" in "YES" box and initial soil conc. below)

YES

ENTER ENTER
Initial

Chemical soil
CAS No. conc.,

(numbers only, CR

no dashes) (g/kg) Chemical

78933 Methylethylketone (2-butanone)

ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER
MORE Depth Depth below Totals must add up to value of Lt (cell G28) Soil

 below grade grade to bottom Thickness Thickness stratum A User-defined
Average to bottom Depth below of contamination, Thickness of soil of soil SCS stratum A

soil of enclosed grade to top (enter value of 0 of soil stratum B, stratum C, soil type soil vapor
temperature, space floor, of contamination, if value is unknown) stratum A, (Enter value or 0) (Enter value or 0) (used to estimate OR permeability,

TS LF Lt Lb hA hB hC soil vapor kv

(oC) (cm) (cm) (cm) (cm) (cm) (cm) permeability) (cm2)

10 1 1 152 1 0 0 1.00E-08

ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER
MORE Stratum A Stratum A Stratum A Stratum A Stratum A Stratum B Stratum B Stratum B Stratum B Stratum B Stratum C Stratum C Stratum C Stratum C Stratum C
 SCS soil dry soil total soil water-filled soil organic SCS soil dry soil total soil water-filled soil organic SCS soil dry soil total soil water-filled soil organic

soil type bulk density, porosity, porosity, carbon fraction, soil type bulk density, porosity, porosity, carbon fraction, soil type bulk density, porosity, porosity, carbon fraction,

b
A nA

w
A foc

A b
B nB

w
B foc

B b
C nC

w
C foc

C

(g/cm3) (unitless) (cm3/cm3) (unitless) (g/cm3) (unitless) (cm3/cm3) (unitless) (g/cm3) (unitless) (cm3/cm3) (unitless)

1.65 0.439 0.045 0.002

ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER
MORE Enclosed Enclosed Enclosed Average vapor
 space Soil-bldg. space space Enclosed Floor-wall Indoor flow rate into bldg.

floor pressure floor floor space seam crack air exchange OR
thickness, differential, length, width, height, width, rate, Leave blank to calculate

Lcrack P LB WB HB w ER Qsoil

(cm) (g/cm-s2) (cm) (cm) (cm) (cm) (1/h) (L/m)

10 40 1000 1000 244 0.1 0.25

ENTER ENTER ENTER ENTER ENTER ENTER
Averaging Averaging Target Target hazard
time for time for Exposure Exposure risk for quotient for

carcinogens, noncarcinogens, duration, frequency, carcinogens, noncarcinogens,
ATC ATNC ED EF TR THQ

(yrs) (yrs) (yrs) (days/yr) (unitless) (unitless)

70 30 30 350 1.0E-05 1

Used to calculate risk-based
END soil concentration.

SL-ADV
Version 3.1; 02/04

Reset to 
Defaults

Lookup Soil 
Parameters

Lookup Soil 
Parameters

Lookup Soil 
Parameters
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CHEMICAL PROPERTIES SHEET

Henry's Henry's Enthalpy of Organic Pure
law constant law constant vaporization at Normal carbon component Unit Physical

Diffusivity Diffusivity at reference reference the normal boiling Critical partition water risk Reference state at
in air, in water, temperature, temperature, boiling point, point, temperature, coefficient, solubility, factor, conc., soil

Da Dw H TR Hv,b TB TC Koc S URF RfC temperature,

(cm2/s) (cm2/s) (atm-m3/mol) (oC) (cal/mol) (oK) (oK) (cm3/g) (mg/L) (g/m3)-1 (mg/m3) (S,L,G)

8.08E-02 9.80E-06 5.58E-05 25 7,481 352.50 536.78 2.30E+00 2.23E+05 0.0E+00 5.0E+00 L

END
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INTERMEDIATE CALCULATIONS SHEET

Stratum A Stratum B Stratum C Stratum A Stratum A Stratum A Stratum A Floor-
Source- soil soil soil effective soil soil soil wall Initial soil Bldg.

Exposure building air-filled air-filled air-filled total fluid intrinsic relative air effective vapor seam concentration ventilation
duration, separation, porosity, porosity, porosity, saturation, permeability, permeability, permeability, perimeter, used, rate,

 LT a
A a

B a
C Ste ki krg kv Xcrack CR Qbuilding

(sec) (cm) (cm3/cm3) (cm3/cm3) (cm3/cm3) (cm3/cm3) (cm2) (cm2) (cm2) (cm) (g/kg) (cm3/s)

9.46E+08 1 0.394 ERROR ERROR #N/A #N/A #N/A 1.00E-08 4,000 1.00E+00 1.69E+04

Area of Stratum Stratum Stratum Total
enclosed Crack- Crack Enthalpy of Henry's law Henry's law Vapor A B C overall

space to-total depth vaporization at constant at constant at viscosity at effective effective effective effective Diffusion Convection
below area below ave. soil ave. soil ave. soil ave. soil diffusion diffusion diffusion diffusion path path
grade, ratio, grade, temperature, temperature, temperature, temperature, coefficient, coefficient, coefficient, coefficient, length, length,

AB  Zcrack Hv,TS HTS H'TS TS Deff
A Deff

B Deff
C Deff

T Ld Lp

(cm2) (unitless) (cm) (cal/mol) (atm-m3/mol) (unitless) (g/cm-s) (cm2/s) (cm2/s) (cm2/s) (cm2/s) (cm) (cm)

1.00E+06 4.00E-04 1 8,419 2.63E-05 1.13E-03 1.75E-04 1.89E-02 0.00E+00 0.00E+00 1.89E-02 1 1

Exponent of Infinite
Average Crack equivalent source Infinite Exposure

Soil-water Source vapor effective foundation indoor source Time for duration >
partition vapor Crack flow rate diffusion Area of Peclet attenuation bldg. Finite Finite source time for

coefficient, conc., radius, into bldg., coefficient, crack, number, coefficient, conc., source source depletion, source
Kd Csource rcrack Qsoil Dcrack

Acrack exp(Pef)  Cbuilding  term  term D depletion

(cm3/g) (g/m3) (cm) (cm3/s) (cm2/s) (cm2) (unitless) (unitless) (g/m3) (unitless) (sec)-1
(sec) (YES/NO)

4.60E-03 3.52E+01 0.10 1.91E+01 1.89E-02 4.00E+02 1.03E+11 NA NA 9.87E+02 4.02E-04 3.99E+08 YES

Finite
source Mass Finite Final
indoor limit source finite Unit

attenuation bldg. bldg. source bldg. risk Reference
coefficient, conc., conc., conc., factor, conc.,

<> Cbuilding Cbuilding Cbuilding URF RfC

(unitless) (g/m3) (g/m3) (g/m3) (g/m3)-1 (mg/m3)

NA 1.55E-02 NA 1.55E-02 NA 5.0E+00

END
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RESULTS SHEET

RISK-BASED SOIL CONCENTRATION CALCULATIONS: INCREMENTAL RISK CALCULATIONS:

Incremental Hazard
Indoor Indoor Risk-based Final risk from quotient

exposure exposure indoor Soil indoor vapor from vapor
soil soil exposure saturation exposure intrusion to intrusion to

conc., conc., soil conc., soil indoor air, indoor air,
carcinogen noncarcinogen conc., Csat conc., carcinogen noncarcinogen

(g/kg) (g/kg) (g/kg) (g/kg) (g/kg) (unitless) (unitless)

NA 3.35E+05 3.35E+05 7.17E+06 3.35E+05 NA NA

MESSAGE AND ERROR SUMMARY BELOW: (DO NOT USE RESULTS IF ERRORS ARE PRESENT)
MESSAGE: The values of Csource and Cbuilding on the INTERCALCS worksheet are based on unity and do not represent actual values.

SCROLL
DOWN

TO "END"

END

SL-ADV-REV2-4_V-Site_grp2_2Butanone.xls 4 of 8



VLOOKUP TABLES

Soil Properties Lookup Table Bulk Density

SCS Soil Type Ks (cm/h) 1 (1/cm) N (unitless) M (unitless) n (cm3/cm3) r (cm3/cm3) Mean Grain Diameter (cm) (g/cm3) w (cm3/cm3) SCS Soil Name

C 0.61 0.01496 1.253 0.2019 0.459 0.098 0.0092 1.43 0.215 Clay
CL 0.34 0.01581 1.416 0.2938 0.442 0.079 0.016 1.48 0.168 Clay Loam
L 0.50 0.01112 1.472 0.3207 0.399 0.061 0.020 1.59 0.148 Loam
LS 4.38 0.03475 1.746 0.4273 0.390 0.049 0.040 1.62 0.076 Loamy Sand
S 26.78 0.03524 3.177 0.6852 0.375 0.053 0.044 1.66 0.054 Sand
SC 0.47 0.03342 1.208 0.1722 0.385 0.117 0.025 1.63 0.197 Sandy Clay
SCL 0.55 0.02109 1.330 0.2481 0.384 0.063 0.029 1.63 0.146 Sandy Clay Loam
SI 1.82 0.00658 1.679 0.4044 0.489 0.050 0.0046 1.35 0.167 Silt
SIC 0.40 0.01622 1.321 0.2430 0.481 0.111 0.0039 1.38 0.216 Silty Clay
SICL 0.46 0.00839 1.521 0.3425 0.482 0.090 0.0056 1.37 0.198 Silty Clay Loam
SIL 0.76 0.00506 1.663 0.3987 0.439 0.065 0.011 1.49 0.180 Silt Loam
SL 1.60 0.02667 1.449 0.3099 0.387 0.039 0.030 1.62 0.103 Sandy Loam

Chemical Properties Lookup Table
Organic Pure Henry's Henry's Enthalpy of
carbon component law constant law constant Normal vaporization at Unit Physical
partition Diffusivity Diffusivity water Henry's at reference reference boiling Critical the normal risk Reference state at

coefficient, in air, in water, solubility, law constant temperature, temperature, point, temperature, boiling point, factor, conc., soil URF RfC
Koc Da Dw S H' H TR TB TC Hv,b URF RfC temperature, extrapolated extrapolated

CAS No. Chemical (cm3/g) (cm2/s) (cm2/s) (mg/L) (unitless) (atm-m3/mol) (oC) (oK) (oK) (cal/mol) (g/m3)-1 (mg/m3) (S,L,G) (X) (X)

Surrogate toxicity values (red 
numbers) used with the surrogate 
chemical presented below.

56235 Carbon tetrachloride 1.74E+02 7.80E-02 8.80E-06 7.93E+02 1.24E+00 3.03E-02 25 349.90 556.60 7,127 6.0E-06 1.0E-01 L
57749 Chlordane 1.20E+05 1.18E-02 4.37E-06 5.60E-02 1.99E-03 4.85E-05 25 624.24 885.73 14,000 1.0E-04 7.0E-04 S
58899 gamma-HCH (Lindane) 1.07E+03 1.42E-02 7.34E-06 7.30E+00 5.73E-04 1.40E-05 25 596.55 839.36 15,000 3.7E-04 1.1E-03 S X X
60297 Ethyl ether 5.73E+00 7.82E-02 8.61E-06 5.68E+04 1.35E+00 3.29E-02 25 307.50 466.74 6,338 0.0E+00 7.0E-01 L X
60571 Dieldrin 2.14E+04 1.25E-02 4.74E-06 1.95E-01 6.18E-04 1.51E-05 25 613.32 842.25 17,000 4.6E-03 1.8E-04 S X
67641 Acetone 5.75E-01 1.24E-01 1.14E-05 1.00E+06 1.59E-03 3.87E-05 25 329.20 508.10 6,955 0.0E+00 3.1E+01 L X
67663 Chloroform 3.98E+01 1.04E-01 1.00E-05 7.92E+03 1.50E-01 3.66E-03 25 334.32 536.40 6,988 2.3E-05 9.8E-02 L
67721 Hexachloroethane 1.78E+03 2.50E-03 6.80E-06 5.00E+01 1.59E-01 3.88E-03 25 458.00 695.00 9,510 1.1E-05 3.0E-02 S X
71432 Benzene 5.89E+01 8.80E-02 9.80E-06 1.79E+03 2.27E-01 5.54E-03 25 353.24 562.16 7,342 7.8E-06 3.0E-02 L
71556 1,1,1-Trichloroethane 1.10E+02 7.80E-02 8.80E-06 1.33E+03 7.03E-01 1.72E-02 25 347.24 545.00 7,136 0.0E+00 5.0E+00 L
72435 Methoxychlor 9.77E+04 1.56E-02 4.46E-06 1.00E-01 6.46E-04 1.58E-05 25 651.02 848.49 16,000 0.0E+00 1.8E-02 S X
72559 DDE 4.47E+06 1.44E-02 5.87E-06 1.20E-01 8.59E-04 2.09E-05 25 636.44 860.38 15,000 9.7E-05 0.0E+00 S X
74839 Methyl bromide 1.05E+01 7.28E-02 1.21E-05 1.52E+04 2.55E-01 6.22E-03 25 276.71 467.00 5,714 0.0E+00 5.0E-03 G
74873 Methyl chloride (chloromethane) 2.12E+00 1.26E-01 6.50E-06 5.33E+03 3.61E-01 8.80E-03 25 249.00 416.25 5,115 1.8E-06 9.0E-02 L
74908 Hydrogen cyanide 3.80E+00 1.93E-01 2.10E-05 1.00E+06 5.44E-03 1.33E-04 25 299.00 456.70 6,676 0.0E+00 3.0E-03 L
74953 Methylene  bromide 1.26E+01 4.30E-02 8.44E-06 1.19E+04 3.52E-02 8.59E-04 25 370.00 583.00 7,868 0.0E+00 4.0E-04 L X
75003 Chloroethane (ethyl chloride) 4.40E+00 2.71E-01 1.15E-05 5.68E+03 3.61E-01 8.80E-03 25 285.30 460.40 5,879 0.0E+00 1.0E+01 L X
75014 Vinyl chloride (chloroethene) 1.86E+01 1.06E-01 1.23E-05 8.80E+03 1.10E+00 2.69E-02 25 259.25 432.00 5,250 4.4E-06 1.0E-01 G
75058 Acetonitrile 4.20E+00 1.28E-01 1.66E-05 1.00E+06 1.42E-03 3.45E-05 25 354.60 545.50 7,110 0.0E+00 6.0E-02 L
75070 Acetaldehyde 1.06E+00 1.24E-01 1.41E-05 1.00E+06 3.23E-03 7.87E-05 25 293.10 466.00 6,157 2.2E-06 9.0E-03 L
75092 Methylene chloride 1.17E+01 1.01E-01 1.17E-05 1.30E+04 8.96E-02 2.18E-03 25 313.00 510.00 6,706 1.0E-08 6.0E-01 L
75150 Carbon disulfide 4.57E+01 1.04E-01 1.00E-05 1.19E+03 1.24E+00 3.02E-02 25 319.00 552.00 6,391 0.0E+00 7.0E-01 L
75218 Ethylene oxide 1.33E+00 1.04E-01 1.45E-05 3.04E+05 2.27E-02 5.54E-04 25 283.60 469.00 6,104 1.0E-04 0.0E+00 L
75252 Bromoform 8.71E+01 1.49E-02 1.03E-05 3.10E+03 2.41E-02 5.88E-04 25 422.35 696.00 9,479 1.1E-06 0.0E+00 L X
75274 Bromodichloromethane 5.50E+01 2.98E-02 1.06E-05 6.74E+03 6.54E-02 1.60E-03 25 363.15 585.85 7,800 3.7E-05 0.0E+00 L X X
75296 2-Chloropropane 9.14E+00 8.88E-02 1.01E-05 3.73E+03 5.93E-01 1.45E-02 25 308.70 485.00 6,286 0.0E+00 1.0E-01 L
75343 1,1-Dichloroethane 3.16E+01 7.42E-02 1.05E-05 5.06E+03 2.30E-01 5.61E-03 25 330.55 523.00 6,895 1.6E-06 0.0E+00 L
75354 1,1-Dichloroethylene 5.89E+01 9.00E-02 1.04E-05 2.25E+03 1.07E+00 2.60E-02 25 304.75 576.05 6,247 0.0E+00 2.0E-01 L
75456 Chlorodifluoromethane 4.79E+01 1.01E-01 1.28E-05 2.00E+00 1.10E+00 2.70E-02 25 232.40 369.30 4,836 0.0E+00 5.0E+01 L
75694 Trichlorofluoromethane 4.97E+02 8.70E-02 9.70E-06 1.10E+03 3.97E+00 9.68E-02 25 296.70 471.00 5,999 0.0E+00 7.0E-01 L
75718 Dichlorodifluoromethane 4.57E+02 6.65E-02 9.92E-06 2.80E+02 1.40E+01 3.42E-01 25 243.20 384.95 9,421 0.0E+00 1.0E-01 L
76131 1,1,2-Trichloro-1,2,2-trifluoroetha 1.11E+04 7.80E-02 8.20E-06 1.70E+02 1.97E+01 4.80E-01 25 320.70 487.30 6,463 0.0E+00 3.0E+01 L
76448 Heptachlor 1.41E+06 1.12E-02 5.69E-06 1.80E-01 6.05E+01 1.48E+00 25 603.69 846.31 13,000 1.3E-03 1.8E-03 S X
77474 Hexachlorocyclopentadiene 2.00E+05 1.61E-02 7.21E-06 1.80E+00 1.10E+00 2.69E-02 25 512.15 746.00 10,931 0.0E+00 2.0E-04 L
78831 Isobutanol 2.59E+00 8.60E-02 9.30E-06 8.50E+04 4.83E-04 1.18E-05 25 381.04 547.78 10,936 0.0E+00 1.1E+00 L X
78875 1,2-Dichloropropane 4.37E+01 7.82E-02 8.73E-06 2.80E+03 1.15E-01 2.79E-03 25 369.52 572.00 7,590 1.0E-05 4.0E-03 L X
78933 Methylethylketone (2-butanone) 2.30E+00 8.08E-02 9.80E-06 2.23E+05 2.29E-03 5.58E-05 25 352.50 536.78 7,481 0.0E+00 5.0E+00 L
79005 1,1,2-Trichloroethane 5.01E+01 7.80E-02 8.80E-06 4.42E+03 3.73E-02 9.11E-04 25 386.15 602.00 8,322 1.6E-05 2.0E-04 L X
79016 Trichloroethylene 1.66E+02 7.90E-02 9.10E-06 1.47E+03 4.21E-01 1.03E-02 25 360.36 544.20 7,505 4.1E-06 3.0E-03 L X
79209 Methyl acetate 3.26E+00 1.04E-01 1.00E-05 2.00E+03 4.84E-03 1.18E-04 25 329.80 506.70 7,260 0.0E+00 3.5E+00 L X
79345 1,1,2,2-Tetrachloroethane 9.33E+01 7.10E-02 7.90E-06 2.96E+03 1.41E-02 3.44E-04 25 419.60 661.15 8,996 5.8E-05 0.0E+00 L X
79469 2-Nitropropane 1.17E+01 9.23E-02 1.01E-05 1.70E+04 5.03E-03 1.23E-04 25 393.20 594.00 8,383 2.7E-03 2.0E-02 L
80626 Methylmethacrylate 6.98E+00 7.70E-02 8.60E-06 1.50E+04 1.38E-02 3.36E-04 25 373.50 567.00 8,975 0.0E+00 7.0E-01 L
83329 Acenaphthene 7.08E+03 4.21E-02 7.69E-06 3.57E+00 6.34E-03 1.55E-04 25 550.54 803.15 12,155 0.0E+00 0.0E+00 S X
86737 Fluorene 1.38E+04 3.63E-02 7.88E-06 1.98E+00 2.60E-03 6.34E-05 25 570.44 870.00 12,666 0.0E+00 0.0E+00 S X
87683 Hexachloro-1,3-butadiene 5.37E+04 5.61E-02 6.16E-06 3.20E+00 3.33E-01 8.13E-03 25 486.15 738.00 10,206 2.2E-05 0.0E+00 L X
88722 o-Nitrotoluene 3.24E+02 5.87E-02 8.67E-06 6.50E+02 5.11E-04 1.25E-05 25 495.00 720.00 12,239 0.0E+00 0.0E+00 L X
91203 Naphthalene 2.00E+03 5.90E-02 7.50E-06 3.10E+01 1.98E-02 4.82E-04 25 491.14 748.40 10,373 3.4E-05 3.0E-03 S
91576 2-Methylnaphthalene 2.81E+03 5.22E-02 7.75E-06 2.46E+01 2.12E-02 5.17E-04 25 514.26 761.00 12,600 0.0E+00 3.0E-03 S X Naphthalene
92524 Biphenyl 4.38E+03 4.04E-02 8.15E-06 7.45E+00 1.23E-02 2.99E-04 25 529.10 789.00 10,890 0.0E+00 1.8E-01 S X
95476 o-Xylene 3.63E+02 8.70E-02 1.00E-05 1.78E+02 2.12E-01 5.18E-03 25 417.60 630.30 8,661 0.0E+00 1.0E-01 L
95501 1,2-Dichlorobenzene 6.17E+02 6.90E-02 7.90E-06 1.56E+02 7.77E-02 1.90E-03 25 453.57 705.00 9,700 0.0E+00 2.0E-01 L
95578 2-Chlorophenol 3.88E+02 5.01E-02 9.46E-06 2.20E+04 1.60E-02 1.18E+05 25 447.53 675.00 9,572 0.0E+00 2.0E-01 L X Phenol
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95636 1,2,4-Trimethylbenzene 1.35E+03 6.06E-02 7.92E-06 5.70E+01 2.52E-01 6.14E-03 25 442.30 649.17 9,369 0.0E+00 7.0E-03 L
96184 1,2,3-Trichloropropane 2.20E+01 7.10E-02 7.90E-06 1.75E+03 1.67E-02 4.08E-04 25 430.00 652.00 9,171 0.0E+00 3.0E-04 L X
96333 Methyl acrylate 4.53E+00 9.76E-02 1.02E-05 6.00E+04 7.68E-03 1.87E-04 25 353.70 536.00 7,749 0.0E+00 1.1E-01 L X
97632 Ethylmethacrylate 2.95E+01 6.53E-02 8.37E-06 3.67E+03 3.44E-02 8.40E-04 25 390.00 571.00 10,957 0.0E+00 3.2E-01 L X
98066 tert-Butylbenzene 7.71E+02 5.65E-02 8.02E-06 2.95E+01 4.87E-01 1.19E-02 25 442.10 1220.00 8,980 0.0E+00 3.0E-02 L X Benzene
98828 Cumene 4.89E+02 6.50E-02 7.10E-06 6.13E+01 4.74E+01 1.46E-02 25 425.56 631.10 10,335 0.0E+00 4.0E-01 L
98862 Acetophenone 5.77E+01 6.00E-02 8.73E-06 6.13E+03 4.38E-04 1.07E-05 25 475.00 709.50 11,732 0.0E+00 3.5E-01 S,L X
98953 Nitrobenzene 6.46E+01 7.60E-02 8.60E-06 2.09E+03 9.82E-04 2.39E-05 25 483.95 719.00 10,566 4.0E-05 9.0E-03 L

100414 Ethylbenzene 3.63E+02 7.50E-02 7.80E-06 1.69E+02 3.22E-01 7.86E-03 25 409.34 617.20 8,501 2.5E-06 1.0E+00 L
100425 Styrene 7.76E+02 7.10E-02 8.00E-06 3.10E+02 1.12E-01 2.74E-03 25 418.31 636.00 8,737 0.0E+00 1.0E+00 L
100447 Benzylchloride 6.14E+01 7.50E-02 7.80E-06 5.25E+02 1.70E-02 4.14E-04 25 452.00 685.00 8,773 4.9E-05 0.0E+00 L X
100527 Benzaldehyde 4.59E+01 7.21E-02 9.07E-06 3.30E+03 9.73E-04 2.37E-05 25 452.00 695.00 11,658 0.0E+00 3.5E-01 L X
103651 n-Propylbenzene 5.62E+02 6.01E-02 7.83E-06 6.00E+01 4.37E-01 1.07E-02 25 432.20 630.00 9,123 0.0E+00 1.0E+00 L X
104518 n-Butylbenzene 1.11E+03 5.70E-02 8.12E-06 2.00E+00 5.38E-01 1.31E-02 25 456.46 660.50 9,290 0.0E+00 3.0E-02 L X Benzene
106423 p-Xylene 3.89E+02 7.69E-02 8.44E-06 1.85E+02 3.13E-01 7.64E-03 25 411.52 616.20 8,525 0.0E+00 1.0E-01 L
106467 1,4-Dichlorobenzene 6.17E+02 6.90E-02 7.90E-06 7.90E+01 9.82E-02 2.39E-03 25 447.21 684.75 9,271 1.1E-05 8.0E-01 S
106934 1,2-Dibromoethane (ethylene dibr 2.50E+01 2.17E-02 1.19E-05 4.18E+03 3.04E-02 7.41E-04 25 404.60 583.00 8,310 6.0E-04 9.0E-03 L
106990 1,3-Butadiene 1.91E+01 2.49E-01 1.08E-05 7.35E+02 3.01E+00 7.34E-02 25 268.60 425.00 5,370 3.0E-02 2.0E-03 L
107028 Acrolein 2.76E+00 1.05E-01 1.22E-05 2.13E+05 4.99E-03 1.22E-04 25 325.60 506.00 6,731 0.0E+00 2.0E-05 L
107062 1,2-Dichloroethane 1.74E+01 1.04E-01 9.90E-06 8.52E+03 4.00E-02 9.77E-04 25 356.65 561.00 7,643 2.6E-05 7.0E-03 L
107131 Acrylonitrile 5.90E+00 1.22E-01 1.34E-05 7.40E+04 4.21E-03 1.03E-04 25 350.30 519.00 7,786 6.8E-05 2.0E-03 L
108054 Vinyl acetate 5.25E+00 8.50E-02 9.20E-06 2.00E+04 2.09E-02 5.10E-04 25 345.65 519.13 7,800 0.0E+00 2.0E-01 L
108101 Methylisobutylketone (4-methyl-2 9.06E+00 7.50E-02 7.80E-06 1.90E+04 5.64E-03 1.38E-04 25 389.50 571.00 8,243 0.0E+00 3.0E+00 L
108383 m-Xylene 4.07E+02 7.00E-02 7.80E-06 1.61E+02 3.00E-01 7.32E-03 25 412.27 617.05 8,523 0.0E+00 1.0E-01 L
108678 1,3,5-Trimethylbenzene 1.35E+03 6.02E-02 8.67E-06 2.00E+00 2.41E-01 5.87E-03 25 437.89 637.25 9,321 0.0E+00 7.0E-03 L 1,2,4-Trimethylbenzene
108872 Methylcyclohexane 7.85E+01 7.35E-02 8.52E-06 1.40E+01 4.22E+00 1.03E-01 25 373.90 572.20 7,474 0.0E+00 3.0E+00 L
108883 Toluene 1.82E+02 8.70E-02 8.60E-06 5.26E+02 2.72E-01 6.62E-03 25 383.78 591.79 7,930 0.0E+00 5.0E+00 L
108907 Chlorobenzene 2.19E+02 7.30E-02 8.70E-06 4.72E+02 1.51E-01 3.69E-03 25 404.87 632.40 8,410 0.0E+00 5.0E-02 L
109693 1-Chlorobutane 1.72E+01 8.26E-02 1.00E-05 1.10E+03 6.93E-01 1.69E-02 25 351.60 542.00 7,263 0.0E+00 1.4E+00 L X
110009 Furan 1.86E+01 1.04E-01 1.22E-05 1.00E+04 2.21E-01 5.39E-03 25 304.60 490.20 6,477 0.0E+00 3.5E-03 L X
110543 Hexane 4.34E+01 2.00E-01 7.77E-06 1.24E+01 6.82E+01 1.66E+00 25 341.70 508.00 6,895 0.0E+00 2.0E-01 L
111444 Bis(2-chloroethyl)ether 1.55E+01 6.92E-02 7.53E-06 1.72E+04 7.36E-04 1.80E-05 25 451.15 659.79 10,803 3.3E-04 0.0E+00 L
115297 Endosulfan 2.14E+03 1.15E-02 4.55E-06 5.10E-01 4.58E-04 1.12E-05 25 674.43 942.94 14,000 0.0E+00 2.1E-02 S X
118741 Hexachlorobenzene 5.50E+04 5.42E-02 5.91E-06 5.00E-03 5.40E-02 1.32E-03 25 582.55 825.00 14,447 4.6E-04 0.0E+00 S X
120821 1,2,4-Trichlorobenzene 1.78E+03 3.00E-02 8.23E-06 4.88E+01 5.81E-02 1.42E-03 25 486.15 725.00 10,471 0.0E+00 2.0E-03 L
123739 Crotonaldehyde (2-butenal) 4.82E+00 9.56E-02 1.07E-05 3.69E+04 7.99E-04 1.95E-05 25 375.20 568.00 9 5.4E-04 0.0E+00 L X
124481 Chlorodibromomethane 6.31E+01 1.96E-02 1.05E-05 2.60E+03 3.20E-02 7.81E-04 25 416.14 678.20 5,900 2.7E-05 0.0E+00 L X X
126987 Methacrylonitrile 3.58E+01 1.12E-01 1.32E-05 2.54E+04 1.01E-02 2.46E-04 25 363.30 554.00 7,600 0.0E+00 7.0E-04 L
126998 2-Chloro-1,3-butadiene (chloropre 6.73E+01 8.58E-02 1.03E-05 2.12E+03 4.91E-01 1.20E-02 25 332.40 525.00 8,075 0.0E+00 7.0E-03 L
127184 Tetrachloroethylene 1.55E+02 7.20E-02 8.20E-06 2.00E+02 7.53E-01 1.84E-02 25 394.40 620.20 8,288 2.6E-07 6.0E-04 L
129000 Pyrene 1.05E+05 2.72E-02 7.24E-06 1.35E+00 4.50E-04 1.10E-05 25 667.95 936 14370 0.0E+00 0.0E+00 S X
132649 Dibenzofuran 5.15E+03 2.38E-02 6.00E-06 3.10E+00 5.15E-04 1.26E-05 25 560 824 66400 0.0E+00 0.0E+00 S X
135988 sec-Butylbenzene 9.66E+02 5.70E-02 8.12E-06 3.94E+00 5.68E-01 1.39E-02 25 446.5 679 88730 0.0E+00 3.0E-02 L X Benzene
141786 Ethylacetate 6.44E+00 7.32E-02 9.70E-06 8.03E+04 5.64E-03 1.38E-04 25 350.26 523.3 7633.66 0.0E+00 3.2E+00 L X
156592 cis-1,2-Dichloroethylene 3.55E+01 7.36E-02 1.13E-05 3.50E+03 1.67E-01 4.07E-03 25 333.65 544 7192 0.0E+00 6.0E-02 L X trans-1,2-Dichloroethylene
156605 trans-1,2-Dichloroethylene 5.25E+01 7.07E-02 1.19E-05 6.30E+03 3.84E-01 9.36E-03 25 320.85 516.5 6717 0.0E+00 6.0E-02 L X
541731 1,3-Dichlorobenzene 1.98E+03 6.92E-02 7.86E-06 1.34E+02 1.27E-01 3.09E-03 25 446 684 9230.18 0.0E+00 2.0E-01 L X 1,2-Dichlorobenzene
309002 Aldrin 2.45E+06 1.32E-02 4.86E-06 1.70E-02 6.95E-03 1.70E-04 25 603.01 839.37 15000 4.9E-03 1.1E-04 S X
319846 alpha-HCH (alpha-BHC) 1.23E+03 1.42E-02 7.34E-06 2.00E+00 4.34E-04 1.06E-05 25 596.55 839.36 15000 1.8E-03 0.0E+00 S
542756 1,3-Dichloropropene 4.57E+01 6.26E-02 1.00E-05 2.80E+03 7.24E-01 1.77E-02 25 381.15 587.38 7900 4.0E-06 2.0E-02 L
630206 1,1,1,2-Tetrachloroethane 1.16E+02 7.10E-02 7.90E-06 1.10E+03 9.90E-02 2.41E-03 25 403.5 624 9768.282525 7.4E-06 0.0E+00 L X

1634044 MTBE 7.26E+00 1.02E-01 1.05E-05 5.10E+04 2.56E-02 6.23E-04 25 328.3 497.1 6677.66 0.0E+00 3.0E+00 L
7439976 Mercury (elemental) 5.20E+01 3.07E-02 6.30E-06 2.00E+01 4.40E-01 1.07E-02 25 629.88 1750 14127 0.0E+00 3.0E-04 L
591786 2-Hexanone 1.50E+01 7.00E-02 8.40E-06 1.70E+04 3.80E-03 9.30E-05 25 400.8 587 8554 0.0E+00 3.0E-02 L

Highlighted chemicals do not have inhalation toxicity values or a surrogate.
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DATA ENTRY SHEET

CALCULATE RISK-BASED SOIL CONCENTRATION (enter "X" in "YES" box)

YES X

OR
CALCULATE INCREMENTAL RISKS FROM ACTUAL SOIL CONCENTRATION (enter "X" in "YES" box and initial soil conc. below)

YES

ENTER ENTER
Initial

Chemical soil
CAS No. conc.,

(numbers only, CR

no dashes) (g/kg) Chemical

108883 Toluene

ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER
MORE Depth Depth below Totals must add up to value of Lt (cell G28) Soil

 below grade grade to bottom Thickness Thickness stratum A User-defined
Average to bottom Depth below of contamination, Thickness of soil of soil SCS stratum A

soil of enclosed grade to top (enter value of 0 of soil stratum B, stratum C, soil type soil vapor
temperature, space floor, of contamination, if value is unknown) stratum A, (Enter value or 0) (Enter value or 0) (used to estimate OR permeability,

TS LF Lt Lb hA hB hC soil vapor kv

(oC) (cm) (cm) (cm) (cm) (cm) (cm) permeability) (cm2)

10 1 1 183 1 0 0 1.00E-08

ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER
MORE Stratum A Stratum A Stratum A Stratum A Stratum A Stratum B Stratum B Stratum B Stratum B Stratum B Stratum C Stratum C Stratum C Stratum C Stratum C
 SCS soil dry soil total soil water-filled soil organic SCS soil dry soil total soil water-filled soil organic SCS soil dry soil total soil water-filled soil organic

soil type bulk density, porosity, porosity, carbon fraction, soil type bulk density, porosity, porosity, carbon fraction, soil type bulk density, porosity, porosity, carbon fraction,

b
A nA

w
A foc

A b
B nB

w
B foc

B b
C nC

w
C foc

C

(g/cm3) (unitless) (cm3/cm3) (unitless) (g/cm3) (unitless) (cm3/cm3) (unitless) (g/cm3) (unitless) (cm3/cm3) (unitless)

1.65 0.439 0.045 0.002

ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER
MORE Enclosed Enclosed Enclosed Average vapor
 space Soil-bldg. space space Enclosed Floor-wall Indoor flow rate into bldg.

floor pressure floor floor space seam crack air exchange OR
thickness, differential, length, width, height, width, rate, Leave blank to calculate

Lcrack P LB WB HB w ER Qsoil

(cm) (g/cm-s2) (cm) (cm) (cm) (cm) (1/h) (L/m)

10 40 1000 1000 244 0.1 0.25

ENTER ENTER ENTER ENTER ENTER ENTER
Averaging Averaging Target Target hazard
time for time for Exposure Exposure risk for quotient for

carcinogens, noncarcinogens, duration, frequency, carcinogens, noncarcinogens,
ATC ATNC ED EF TR THQ

(yrs) (yrs) (yrs) (days/yr) (unitless) (unitless)

70 30 30 350 1.0E-05 1

Used to calculate risk-based
END soil concentration.

SL-ADV
Version 3.1; 02/04

Reset to 
Defaults

Lookup Soil 
Parameters

Lookup Soil 
Parameters

Lookup Soil 
Parameters
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CHEMICAL PROPERTIES SHEET

Henry's Henry's Enthalpy of Organic Pure
law constant law constant vaporization at Normal carbon component Unit Physical

Diffusivity Diffusivity at reference reference the normal boiling Critical partition water risk Reference state at
in air, in water, temperature, temperature, boiling point, point, temperature, coefficient, solubility, factor, conc., soil

Da Dw H TR Hv,b TB TC Koc S URF RfC temperature,

(cm2/s) (cm2/s) (atm-m3/mol) (oC) (cal/mol) (oK) (oK) (cm3/g) (mg/L) (g/m3)-1 (mg/m3) (S,L,G)

8.70E-02 8.60E-06 6.62E-03 25 7,930 383.78 591.79 1.82E+02 5.26E+02 0.0E+00 5.0E+00 L

END
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INTERMEDIATE CALCULATIONS SHEET

Stratum A Stratum B Stratum C Stratum A Stratum A Stratum A Stratum A Floor-
Source- soil soil soil effective soil soil soil wall Initial soil Bldg.

Exposure building air-filled air-filled air-filled total fluid intrinsic relative air effective vapor seam concentration ventilation
duration, separation, porosity, porosity, porosity, saturation, permeability, permeability, permeability, perimeter, used, rate,

 LT a
A a

B a
C Ste ki krg kv Xcrack CR Qbuilding

(sec) (cm) (cm3/cm3) (cm3/cm3) (cm3/cm3) (cm3/cm3) (cm2) (cm2) (cm2) (cm) (g/kg) (cm3/s)

9.46E+08 1 0.394 ERROR ERROR #N/A #N/A #N/A 1.00E-08 4,000 1.00E+00 1.69E+04

Area of Stratum Stratum Stratum Total
enclosed Crack- Crack Enthalpy of Henry's law Henry's law Vapor A B C overall

space to-total depth vaporization at constant at constant at viscosity at effective effective effective effective Diffusion Convection
below area below ave. soil ave. soil ave. soil ave. soil diffusion diffusion diffusion diffusion path path
grade, ratio, grade, temperature, temperature, temperature, temperature, coefficient, coefficient, coefficient, coefficient, length, length,

AB  Zcrack Hv,TS HTS H'TS TS Deff
A Deff

B Deff
C Deff

T Ld Lp

(cm2) (unitless) (cm) (cal/mol) (atm-m3/mol) (unitless) (g/cm-s) (cm2/s) (cm2/s) (cm2/s) (cm2/s) (cm) (cm)

1.00E+06 4.00E-04 1 9,154 2.92E-03 1.26E-01 1.75E-04 2.03E-02 0.00E+00 0.00E+00 2.03E-02 1 1

Exponent of Infinite
Average Crack equivalent source Infinite Exposure

Soil-water Source vapor effective foundation indoor source Time for duration >
partition vapor Crack flow rate diffusion Area of Peclet attenuation bldg. Finite Finite source time for

coefficient, conc., radius, into bldg., coefficient, crack, number, coefficient, conc., source source depletion, source
Kd Csource rcrack Qsoil Dcrack

Acrack exp(Pef)  Cbuilding  term  term D depletion

(cm3/g) (g/m3) (cm) (cm3/s) (cm2/s) (cm2) (unitless) (unitless) (g/m3) (unitless) (sec)-1
(sec) (YES/NO)

3.64E-01 2.98E+02 0.10 1.91E+01 2.03E-02 4.00E+02 1.70E+10 NA NA 1.06E+03 3.67E-03 5.72E+07 YES

Finite
source Mass Finite Final
indoor limit source finite Unit

attenuation bldg. bldg. source bldg. risk Reference
coefficient, conc., conc., conc., factor, conc.,

<> Cbuilding Cbuilding Cbuilding URF RfC

(unitless) (g/m3) (g/m3) (g/m3) (g/m3)-1 (mg/m3)

NA 1.87E-02 NA 1.87E-02 NA 5.0E+00

END
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RESULTS SHEET

RISK-BASED SOIL CONCENTRATION CALCULATIONS: INCREMENTAL RISK CALCULATIONS:

Incremental Hazard
Indoor Indoor Risk-based Final risk from quotient

exposure exposure indoor Soil indoor vapor from vapor
soil soil exposure saturation exposure intrusion to intrusion to

conc., conc., soil conc., soil indoor air, indoor air,
carcinogen noncarcinogen conc., Csat conc., carcinogen noncarcinogen

(g/kg) (g/kg) (g/kg) (g/kg) (g/kg) (unitless) (unitless)

NA 2.78E+05 2.78E+05 2.22E+05 2.22E+05 NA NA

MESSAGE AND ERROR SUMMARY BELOW: (DO NOT USE RESULTS IF ERRORS ARE PRESENT)
MESSAGE: The values of Csource and Cbuilding on the INTERCALCS worksheet are based on unity and do not represent actual values.

SCROLL
DOWN

TO "END"

END
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VLOOKUP TABLES

Soil Properties Lookup Table Bulk Density

SCS Soil Type Ks (cm/h) 1 (1/cm) N (unitless) M (unitless) n (cm3/cm3) r (cm3/cm3) Mean Grain Diameter (cm) (g/cm3) w (cm3/cm3) SCS Soil Name

C 0.61 0.01496 1.253 0.2019 0.459 0.098 0.0092 1.43 0.215 Clay
CL 0.34 0.01581 1.416 0.2938 0.442 0.079 0.016 1.48 0.168 Clay Loam
L 0.50 0.01112 1.472 0.3207 0.399 0.061 0.020 1.59 0.148 Loam
LS 4.38 0.03475 1.746 0.4273 0.390 0.049 0.040 1.62 0.076 Loamy Sand
S 26.78 0.03524 3.177 0.6852 0.375 0.053 0.044 1.66 0.054 Sand
SC 0.47 0.03342 1.208 0.1722 0.385 0.117 0.025 1.63 0.197 Sandy Clay
SCL 0.55 0.02109 1.330 0.2481 0.384 0.063 0.029 1.63 0.146 Sandy Clay Loam
SI 1.82 0.00658 1.679 0.4044 0.489 0.050 0.0046 1.35 0.167 Silt
SIC 0.40 0.01622 1.321 0.2430 0.481 0.111 0.0039 1.38 0.216 Silty Clay
SICL 0.46 0.00839 1.521 0.3425 0.482 0.090 0.0056 1.37 0.198 Silty Clay Loam
SIL 0.76 0.00506 1.663 0.3987 0.439 0.065 0.011 1.49 0.180 Silt Loam
SL 1.60 0.02667 1.449 0.3099 0.387 0.039 0.030 1.62 0.103 Sandy Loam

Chemical Properties Lookup Table
Organic Pure Henry's Henry's Enthalpy of
carbon component law constant law constant Normal vaporization at Unit Physical
partition Diffusivity Diffusivity water Henry's at reference reference boiling Critical the normal risk Reference state at

coefficient, in air, in water, solubility, law constant temperature, temperature, point, temperature, boiling point, factor, conc., soil URF RfC
Koc Da Dw S H' H TR TB TC Hv,b URF RfC temperature, extrapolated extrapolated

CAS No. Chemical (cm3/g) (cm2/s) (cm2/s) (mg/L) (unitless) (atm-m3/mol) (oC) (oK) (oK) (cal/mol) (g/m3)-1 (mg/m3) (S,L,G) (X) (X)

Surrogate toxicity values (red 
numbers) used with the surrogate 
chemical presented below.

56235 Carbon tetrachloride 1.74E+02 7.80E-02 8.80E-06 7.93E+02 1.24E+00 3.03E-02 25 349.90 556.60 7,127 6.0E-06 1.0E-01 L
57749 Chlordane 1.20E+05 1.18E-02 4.37E-06 5.60E-02 1.99E-03 4.85E-05 25 624.24 885.73 14,000 1.0E-04 7.0E-04 S
58899 gamma-HCH (Lindane) 1.07E+03 1.42E-02 7.34E-06 7.30E+00 5.73E-04 1.40E-05 25 596.55 839.36 15,000 3.7E-04 1.1E-03 S X X
60297 Ethyl ether 5.73E+00 7.82E-02 8.61E-06 5.68E+04 1.35E+00 3.29E-02 25 307.50 466.74 6,338 0.0E+00 7.0E-01 L X
60571 Dieldrin 2.14E+04 1.25E-02 4.74E-06 1.95E-01 6.18E-04 1.51E-05 25 613.32 842.25 17,000 4.6E-03 1.8E-04 S X
67641 Acetone 5.75E-01 1.24E-01 1.14E-05 1.00E+06 1.59E-03 3.87E-05 25 329.20 508.10 6,955 0.0E+00 3.1E+01 L X
67663 Chloroform 3.98E+01 1.04E-01 1.00E-05 7.92E+03 1.50E-01 3.66E-03 25 334.32 536.40 6,988 2.3E-05 9.8E-02 L
67721 Hexachloroethane 1.78E+03 2.50E-03 6.80E-06 5.00E+01 1.59E-01 3.88E-03 25 458.00 695.00 9,510 1.1E-05 3.0E-02 S X
71432 Benzene 5.89E+01 8.80E-02 9.80E-06 1.79E+03 2.27E-01 5.54E-03 25 353.24 562.16 7,342 7.8E-06 3.0E-02 L
71556 1,1,1-Trichloroethane 1.10E+02 7.80E-02 8.80E-06 1.33E+03 7.03E-01 1.72E-02 25 347.24 545.00 7,136 0.0E+00 5.0E+00 L
72435 Methoxychlor 9.77E+04 1.56E-02 4.46E-06 1.00E-01 6.46E-04 1.58E-05 25 651.02 848.49 16,000 0.0E+00 1.8E-02 S X
72559 DDE 4.47E+06 1.44E-02 5.87E-06 1.20E-01 8.59E-04 2.09E-05 25 636.44 860.38 15,000 9.7E-05 0.0E+00 S X
74839 Methyl bromide 1.05E+01 7.28E-02 1.21E-05 1.52E+04 2.55E-01 6.22E-03 25 276.71 467.00 5,714 0.0E+00 5.0E-03 G
74873 Methyl chloride (chloromethane) 2.12E+00 1.26E-01 6.50E-06 5.33E+03 3.61E-01 8.80E-03 25 249.00 416.25 5,115 1.8E-06 9.0E-02 L
74908 Hydrogen cyanide 3.80E+00 1.93E-01 2.10E-05 1.00E+06 5.44E-03 1.33E-04 25 299.00 456.70 6,676 0.0E+00 3.0E-03 L
74953 Methylene  bromide 1.26E+01 4.30E-02 8.44E-06 1.19E+04 3.52E-02 8.59E-04 25 370.00 583.00 7,868 0.0E+00 4.0E-04 L X
75003 Chloroethane (ethyl chloride) 4.40E+00 2.71E-01 1.15E-05 5.68E+03 3.61E-01 8.80E-03 25 285.30 460.40 5,879 0.0E+00 1.0E+01 L X
75014 Vinyl chloride (chloroethene) 1.86E+01 1.06E-01 1.23E-05 8.80E+03 1.10E+00 2.69E-02 25 259.25 432.00 5,250 4.4E-06 1.0E-01 G
75058 Acetonitrile 4.20E+00 1.28E-01 1.66E-05 1.00E+06 1.42E-03 3.45E-05 25 354.60 545.50 7,110 0.0E+00 6.0E-02 L
75070 Acetaldehyde 1.06E+00 1.24E-01 1.41E-05 1.00E+06 3.23E-03 7.87E-05 25 293.10 466.00 6,157 2.2E-06 9.0E-03 L
75092 Methylene chloride 1.17E+01 1.01E-01 1.17E-05 1.30E+04 8.96E-02 2.18E-03 25 313.00 510.00 6,706 1.0E-08 6.0E-01 L
75150 Carbon disulfide 4.57E+01 1.04E-01 1.00E-05 1.19E+03 1.24E+00 3.02E-02 25 319.00 552.00 6,391 0.0E+00 7.0E-01 L
75218 Ethylene oxide 1.33E+00 1.04E-01 1.45E-05 3.04E+05 2.27E-02 5.54E-04 25 283.60 469.00 6,104 1.0E-04 0.0E+00 L
75252 Bromoform 8.71E+01 1.49E-02 1.03E-05 3.10E+03 2.41E-02 5.88E-04 25 422.35 696.00 9,479 1.1E-06 0.0E+00 L X
75274 Bromodichloromethane 5.50E+01 2.98E-02 1.06E-05 6.74E+03 6.54E-02 1.60E-03 25 363.15 585.85 7,800 3.7E-05 0.0E+00 L X X
75296 2-Chloropropane 9.14E+00 8.88E-02 1.01E-05 3.73E+03 5.93E-01 1.45E-02 25 308.70 485.00 6,286 0.0E+00 1.0E-01 L
75343 1,1-Dichloroethane 3.16E+01 7.42E-02 1.05E-05 5.06E+03 2.30E-01 5.61E-03 25 330.55 523.00 6,895 1.6E-06 0.0E+00 L
75354 1,1-Dichloroethylene 5.89E+01 9.00E-02 1.04E-05 2.25E+03 1.07E+00 2.60E-02 25 304.75 576.05 6,247 0.0E+00 2.0E-01 L
75456 Chlorodifluoromethane 4.79E+01 1.01E-01 1.28E-05 2.00E+00 1.10E+00 2.70E-02 25 232.40 369.30 4,836 0.0E+00 5.0E+01 L
75694 Trichlorofluoromethane 4.97E+02 8.70E-02 9.70E-06 1.10E+03 3.97E+00 9.68E-02 25 296.70 471.00 5,999 0.0E+00 7.0E-01 L
75718 Dichlorodifluoromethane 4.57E+02 6.65E-02 9.92E-06 2.80E+02 1.40E+01 3.42E-01 25 243.20 384.95 9,421 0.0E+00 1.0E-01 L
76131 1,1,2-Trichloro-1,2,2-trifluoroetha 1.11E+04 7.80E-02 8.20E-06 1.70E+02 1.97E+01 4.80E-01 25 320.70 487.30 6,463 0.0E+00 3.0E+01 L
76448 Heptachlor 1.41E+06 1.12E-02 5.69E-06 1.80E-01 6.05E+01 1.48E+00 25 603.69 846.31 13,000 1.3E-03 1.8E-03 S X
77474 Hexachlorocyclopentadiene 2.00E+05 1.61E-02 7.21E-06 1.80E+00 1.10E+00 2.69E-02 25 512.15 746.00 10,931 0.0E+00 2.0E-04 L
78831 Isobutanol 2.59E+00 8.60E-02 9.30E-06 8.50E+04 4.83E-04 1.18E-05 25 381.04 547.78 10,936 0.0E+00 1.1E+00 L X
78875 1,2-Dichloropropane 4.37E+01 7.82E-02 8.73E-06 2.80E+03 1.15E-01 2.79E-03 25 369.52 572.00 7,590 1.0E-05 4.0E-03 L X
78933 Methylethylketone (2-butanone) 2.30E+00 8.08E-02 9.80E-06 2.23E+05 2.29E-03 5.58E-05 25 352.50 536.78 7,481 0.0E+00 5.0E+00 L
79005 1,1,2-Trichloroethane 5.01E+01 7.80E-02 8.80E-06 4.42E+03 3.73E-02 9.11E-04 25 386.15 602.00 8,322 1.6E-05 2.0E-04 L X
79016 Trichloroethylene 1.66E+02 7.90E-02 9.10E-06 1.47E+03 4.21E-01 1.03E-02 25 360.36 544.20 7,505 4.1E-06 3.0E-03 L X
79209 Methyl acetate 3.26E+00 1.04E-01 1.00E-05 2.00E+03 4.84E-03 1.18E-04 25 329.80 506.70 7,260 0.0E+00 3.5E+00 L X
79345 1,1,2,2-Tetrachloroethane 9.33E+01 7.10E-02 7.90E-06 2.96E+03 1.41E-02 3.44E-04 25 419.60 661.15 8,996 5.8E-05 0.0E+00 L X
79469 2-Nitropropane 1.17E+01 9.23E-02 1.01E-05 1.70E+04 5.03E-03 1.23E-04 25 393.20 594.00 8,383 2.7E-03 2.0E-02 L
80626 Methylmethacrylate 6.98E+00 7.70E-02 8.60E-06 1.50E+04 1.38E-02 3.36E-04 25 373.50 567.00 8,975 0.0E+00 7.0E-01 L
83329 Acenaphthene 7.08E+03 4.21E-02 7.69E-06 3.57E+00 6.34E-03 1.55E-04 25 550.54 803.15 12,155 0.0E+00 0.0E+00 S X
86737 Fluorene 1.38E+04 3.63E-02 7.88E-06 1.98E+00 2.60E-03 6.34E-05 25 570.44 870.00 12,666 0.0E+00 0.0E+00 S X
87683 Hexachloro-1,3-butadiene 5.37E+04 5.61E-02 6.16E-06 3.20E+00 3.33E-01 8.13E-03 25 486.15 738.00 10,206 2.2E-05 0.0E+00 L X
88722 o-Nitrotoluene 3.24E+02 5.87E-02 8.67E-06 6.50E+02 5.11E-04 1.25E-05 25 495.00 720.00 12,239 0.0E+00 0.0E+00 L X
91203 Naphthalene 2.00E+03 5.90E-02 7.50E-06 3.10E+01 1.98E-02 4.82E-04 25 491.14 748.40 10,373 3.4E-05 3.0E-03 S
91576 2-Methylnaphthalene 2.81E+03 5.22E-02 7.75E-06 2.46E+01 2.12E-02 5.17E-04 25 514.26 761.00 12,600 0.0E+00 3.0E-03 S X Naphthalene
92524 Biphenyl 4.38E+03 4.04E-02 8.15E-06 7.45E+00 1.23E-02 2.99E-04 25 529.10 789.00 10,890 0.0E+00 1.8E-01 S X
95476 o-Xylene 3.63E+02 8.70E-02 1.00E-05 1.78E+02 2.12E-01 5.18E-03 25 417.60 630.30 8,661 0.0E+00 1.0E-01 L
95501 1,2-Dichlorobenzene 6.17E+02 6.90E-02 7.90E-06 1.56E+02 7.77E-02 1.90E-03 25 453.57 705.00 9,700 0.0E+00 2.0E-01 L
95578 2-Chlorophenol 3.88E+02 5.01E-02 9.46E-06 2.20E+04 1.60E-02 1.18E+05 25 447.53 675.00 9,572 0.0E+00 2.0E-01 L X Phenol
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95636 1,2,4-Trimethylbenzene 1.35E+03 6.06E-02 7.92E-06 5.70E+01 2.52E-01 6.14E-03 25 442.30 649.17 9,369 0.0E+00 7.0E-03 L
96184 1,2,3-Trichloropropane 2.20E+01 7.10E-02 7.90E-06 1.75E+03 1.67E-02 4.08E-04 25 430.00 652.00 9,171 0.0E+00 3.0E-04 L X
96333 Methyl acrylate 4.53E+00 9.76E-02 1.02E-05 6.00E+04 7.68E-03 1.87E-04 25 353.70 536.00 7,749 0.0E+00 1.1E-01 L X
97632 Ethylmethacrylate 2.95E+01 6.53E-02 8.37E-06 3.67E+03 3.44E-02 8.40E-04 25 390.00 571.00 10,957 0.0E+00 3.2E-01 L X
98066 tert-Butylbenzene 7.71E+02 5.65E-02 8.02E-06 2.95E+01 4.87E-01 1.19E-02 25 442.10 1220.00 8,980 0.0E+00 3.0E-02 L X Benzene
98828 Cumene 4.89E+02 6.50E-02 7.10E-06 6.13E+01 4.74E+01 1.46E-02 25 425.56 631.10 10,335 0.0E+00 4.0E-01 L
98862 Acetophenone 5.77E+01 6.00E-02 8.73E-06 6.13E+03 4.38E-04 1.07E-05 25 475.00 709.50 11,732 0.0E+00 3.5E-01 S,L X
98953 Nitrobenzene 6.46E+01 7.60E-02 8.60E-06 2.09E+03 9.82E-04 2.39E-05 25 483.95 719.00 10,566 4.0E-05 9.0E-03 L

100414 Ethylbenzene 3.63E+02 7.50E-02 7.80E-06 1.69E+02 3.22E-01 7.86E-03 25 409.34 617.20 8,501 2.5E-06 1.0E+00 L
100425 Styrene 7.76E+02 7.10E-02 8.00E-06 3.10E+02 1.12E-01 2.74E-03 25 418.31 636.00 8,737 0.0E+00 1.0E+00 L
100447 Benzylchloride 6.14E+01 7.50E-02 7.80E-06 5.25E+02 1.70E-02 4.14E-04 25 452.00 685.00 8,773 4.9E-05 0.0E+00 L X
100527 Benzaldehyde 4.59E+01 7.21E-02 9.07E-06 3.30E+03 9.73E-04 2.37E-05 25 452.00 695.00 11,658 0.0E+00 3.5E-01 L X
103651 n-Propylbenzene 5.62E+02 6.01E-02 7.83E-06 6.00E+01 4.37E-01 1.07E-02 25 432.20 630.00 9,123 0.0E+00 1.0E+00 L X
104518 n-Butylbenzene 1.11E+03 5.70E-02 8.12E-06 2.00E+00 5.38E-01 1.31E-02 25 456.46 660.50 9,290 0.0E+00 3.0E-02 L X Benzene
106423 p-Xylene 3.89E+02 7.69E-02 8.44E-06 1.85E+02 3.13E-01 7.64E-03 25 411.52 616.20 8,525 0.0E+00 1.0E-01 L
106467 1,4-Dichlorobenzene 6.17E+02 6.90E-02 7.90E-06 7.90E+01 9.82E-02 2.39E-03 25 447.21 684.75 9,271 1.1E-05 8.0E-01 S
106934 1,2-Dibromoethane (ethylene dibr 2.50E+01 2.17E-02 1.19E-05 4.18E+03 3.04E-02 7.41E-04 25 404.60 583.00 8,310 6.0E-04 9.0E-03 L
106990 1,3-Butadiene 1.91E+01 2.49E-01 1.08E-05 7.35E+02 3.01E+00 7.34E-02 25 268.60 425.00 5,370 3.0E-02 2.0E-03 L
107028 Acrolein 2.76E+00 1.05E-01 1.22E-05 2.13E+05 4.99E-03 1.22E-04 25 325.60 506.00 6,731 0.0E+00 2.0E-05 L
107062 1,2-Dichloroethane 1.74E+01 1.04E-01 9.90E-06 8.52E+03 4.00E-02 9.77E-04 25 356.65 561.00 7,643 2.6E-05 7.0E-03 L
107131 Acrylonitrile 5.90E+00 1.22E-01 1.34E-05 7.40E+04 4.21E-03 1.03E-04 25 350.30 519.00 7,786 6.8E-05 2.0E-03 L
108054 Vinyl acetate 5.25E+00 8.50E-02 9.20E-06 2.00E+04 2.09E-02 5.10E-04 25 345.65 519.13 7,800 0.0E+00 2.0E-01 L
108101 Methylisobutylketone (4-methyl-2 9.06E+00 7.50E-02 7.80E-06 1.90E+04 5.64E-03 1.38E-04 25 389.50 571.00 8,243 0.0E+00 3.0E+00 L
108383 m-Xylene 4.07E+02 7.00E-02 7.80E-06 1.61E+02 3.00E-01 7.32E-03 25 412.27 617.05 8,523 0.0E+00 1.0E-01 L
108678 1,3,5-Trimethylbenzene 1.35E+03 6.02E-02 8.67E-06 2.00E+00 2.41E-01 5.87E-03 25 437.89 637.25 9,321 0.0E+00 7.0E-03 L 1,2,4-Trimethylbenzene
108872 Methylcyclohexane 7.85E+01 7.35E-02 8.52E-06 1.40E+01 4.22E+00 1.03E-01 25 373.90 572.20 7,474 0.0E+00 3.0E+00 L
108883 Toluene 1.82E+02 8.70E-02 8.60E-06 5.26E+02 2.72E-01 6.62E-03 25 383.78 591.79 7,930 0.0E+00 5.0E+00 L
108907 Chlorobenzene 2.19E+02 7.30E-02 8.70E-06 4.72E+02 1.51E-01 3.69E-03 25 404.87 632.40 8,410 0.0E+00 5.0E-02 L
109693 1-Chlorobutane 1.72E+01 8.26E-02 1.00E-05 1.10E+03 6.93E-01 1.69E-02 25 351.60 542.00 7,263 0.0E+00 1.4E+00 L X
110009 Furan 1.86E+01 1.04E-01 1.22E-05 1.00E+04 2.21E-01 5.39E-03 25 304.60 490.20 6,477 0.0E+00 3.5E-03 L X
110543 Hexane 4.34E+01 2.00E-01 7.77E-06 1.24E+01 6.82E+01 1.66E+00 25 341.70 508.00 6,895 0.0E+00 2.0E-01 L
111444 Bis(2-chloroethyl)ether 1.55E+01 6.92E-02 7.53E-06 1.72E+04 7.36E-04 1.80E-05 25 451.15 659.79 10,803 3.3E-04 0.0E+00 L
115297 Endosulfan 2.14E+03 1.15E-02 4.55E-06 5.10E-01 4.58E-04 1.12E-05 25 674.43 942.94 14,000 0.0E+00 2.1E-02 S X
118741 Hexachlorobenzene 5.50E+04 5.42E-02 5.91E-06 5.00E-03 5.40E-02 1.32E-03 25 582.55 825.00 14,447 4.6E-04 0.0E+00 S X
120821 1,2,4-Trichlorobenzene 1.78E+03 3.00E-02 8.23E-06 4.88E+01 5.81E-02 1.42E-03 25 486.15 725.00 10,471 0.0E+00 2.0E-03 L
123739 Crotonaldehyde (2-butenal) 4.82E+00 9.56E-02 1.07E-05 3.69E+04 7.99E-04 1.95E-05 25 375.20 568.00 9 5.4E-04 0.0E+00 L X
124481 Chlorodibromomethane 6.31E+01 1.96E-02 1.05E-05 2.60E+03 3.20E-02 7.81E-04 25 416.14 678.20 5,900 2.7E-05 0.0E+00 L X X
126987 Methacrylonitrile 3.58E+01 1.12E-01 1.32E-05 2.54E+04 1.01E-02 2.46E-04 25 363.30 554.00 7,600 0.0E+00 7.0E-04 L
126998 2-Chloro-1,3-butadiene (chloropre 6.73E+01 8.58E-02 1.03E-05 2.12E+03 4.91E-01 1.20E-02 25 332.40 525.00 8,075 0.0E+00 7.0E-03 L
127184 Tetrachloroethylene 1.55E+02 7.20E-02 8.20E-06 2.00E+02 7.53E-01 1.84E-02 25 394.40 620.20 8,288 2.6E-07 6.0E-04 L
129000 Pyrene 1.05E+05 2.72E-02 7.24E-06 1.35E+00 4.50E-04 1.10E-05 25 667.95 936 14370 0.0E+00 0.0E+00 S X
132649 Dibenzofuran 5.15E+03 2.38E-02 6.00E-06 3.10E+00 5.15E-04 1.26E-05 25 560 824 66400 0.0E+00 0.0E+00 S X
135988 sec-Butylbenzene 9.66E+02 5.70E-02 8.12E-06 3.94E+00 5.68E-01 1.39E-02 25 446.5 679 88730 0.0E+00 3.0E-02 L X Benzene
141786 Ethylacetate 6.44E+00 7.32E-02 9.70E-06 8.03E+04 5.64E-03 1.38E-04 25 350.26 523.3 7633.66 0.0E+00 3.2E+00 L X
156592 cis-1,2-Dichloroethylene 3.55E+01 7.36E-02 1.13E-05 3.50E+03 1.67E-01 4.07E-03 25 333.65 544 7192 0.0E+00 6.0E-02 L X trans-1,2-Dichloroethylene
156605 trans-1,2-Dichloroethylene 5.25E+01 7.07E-02 1.19E-05 6.30E+03 3.84E-01 9.36E-03 25 320.85 516.5 6717 0.0E+00 6.0E-02 L X
541731 1,3-Dichlorobenzene 1.98E+03 6.92E-02 7.86E-06 1.34E+02 1.27E-01 3.09E-03 25 446 684 9230.18 0.0E+00 2.0E-01 L X 1,2-Dichlorobenzene
309002 Aldrin 2.45E+06 1.32E-02 4.86E-06 1.70E-02 6.95E-03 1.70E-04 25 603.01 839.37 15000 4.9E-03 1.1E-04 S X
319846 alpha-HCH (alpha-BHC) 1.23E+03 1.42E-02 7.34E-06 2.00E+00 4.34E-04 1.06E-05 25 596.55 839.36 15000 1.8E-03 0.0E+00 S
542756 1,3-Dichloropropene 4.57E+01 6.26E-02 1.00E-05 2.80E+03 7.24E-01 1.77E-02 25 381.15 587.38 7900 4.0E-06 2.0E-02 L
630206 1,1,1,2-Tetrachloroethane 1.16E+02 7.10E-02 7.90E-06 1.10E+03 9.90E-02 2.41E-03 25 403.5 624 9768.282525 7.4E-06 0.0E+00 L X

1634044 MTBE 7.26E+00 1.02E-01 1.05E-05 5.10E+04 2.56E-02 6.23E-04 25 328.3 497.1 6677.66 0.0E+00 3.0E+00 L
7439976 Mercury (elemental) 5.20E+01 3.07E-02 6.30E-06 2.00E+01 4.40E-01 1.07E-02 25 629.88 1750 14127 0.0E+00 3.0E-04 L
591786 2-Hexanone 1.50E+01 7.00E-02 8.40E-06 1.70E+04 3.80E-03 9.30E-05 25 400.8 587 8554 0.0E+00 3.0E-02 L

Highlighted chemicals do not have inhalation toxicity values or a surrogate.
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DATA ENTRY SHEET

CALCULATE RISK-BASED SOIL CONCENTRATION (enter "X" in "YES" box)

YES X

OR
CALCULATE INCREMENTAL RISKS FROM ACTUAL SOIL CONCENTRATION (enter "X" in "YES" box and initial soil conc. below)

YES

ENTER ENTER
Initial

Chemical soil
CAS No. conc.,

(numbers only, CR

no dashes) (g/kg) Chemical

75092 Methylene chloride

ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER
MORE Depth Depth below Totals must add up to value of Lt (cell G28) Soil

 below grade grade to bottom Thickness Thickness stratum A User-defined
Average to bottom Depth below of contamination, Thickness of soil of soil SCS stratum A

soil of enclosed grade to top (enter value of 0 of soil stratum B, stratum C, soil type soil vapor
temperature, space floor, of contamination, if value is unknown) stratum A, (Enter value or 0) (Enter value or 0) (used to estimate OR permeability,

TS LF Lt Lb hA hB hC soil vapor kv

(oC) (cm) (cm) (cm) (cm) (cm) (cm) permeability) (cm2)

10 1 1 274 1 0 0 1.00E-08

ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER
MORE Stratum A Stratum A Stratum A Stratum A Stratum A Stratum B Stratum B Stratum B Stratum B Stratum B Stratum C Stratum C Stratum C Stratum C Stratum C
 SCS soil dry soil total soil water-filled soil organic SCS soil dry soil total soil water-filled soil organic SCS soil dry soil total soil water-filled soil organic

soil type bulk density, porosity, porosity, carbon fraction, soil type bulk density, porosity, porosity, carbon fraction, soil type bulk density, porosity, porosity, carbon fraction,

b
A nA

w
A foc

A b
B nB

w
B foc

B b
C nC

w
C foc

C

(g/cm3) (unitless) (cm3/cm3) (unitless) (g/cm3) (unitless) (cm3/cm3) (unitless) (g/cm3) (unitless) (cm3/cm3) (unitless)

1.65 0.439 0.045 0.002

ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER
MORE Enclosed Enclosed Enclosed Average vapor
 space Soil-bldg. space space Enclosed Floor-wall Indoor flow rate into bldg.

floor pressure floor floor space seam crack air exchange OR
thickness, differential, length, width, height, width, rate, Leave blank to calculate

Lcrack P LB WB HB w ER Qsoil

(cm) (g/cm-s2) (cm) (cm) (cm) (cm) (1/h) (L/m)

10 40 1000 1000 244 0.1 0.25

ENTER ENTER ENTER ENTER ENTER ENTER
Averaging Averaging Target Target hazard
time for time for Exposure Exposure risk for quotient for

carcinogens, noncarcinogens, duration, frequency, carcinogens, noncarcinogens,
ATC ATNC ED EF TR THQ

(yrs) (yrs) (yrs) (days/yr) (unitless) (unitless)

70 30 30 350 1.0E-05 1

Used to calculate risk-based
END soil concentration.

SL-ADV
Version 3.1; 02/04

Reset to 
Defaults

Lookup Soil 
Parameters

Lookup Soil 
Parameters

Lookup Soil 
Parameters
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CHEMICAL PROPERTIES SHEET

Henry's Henry's Enthalpy of Organic Pure
law constant law constant vaporization at Normal carbon component Unit Physical

Diffusivity Diffusivity at reference reference the normal boiling Critical partition water risk Reference state at
in air, in water, temperature, temperature, boiling point, point, temperature, coefficient, solubility, factor, conc., soil

Da Dw H TR Hv,b TB TC Koc S URF RfC temperature,

(cm2/s) (cm2/s) (atm-m3/mol) (oC) (cal/mol) (oK) (oK) (cm3/g) (mg/L) (g/m3)-1 (mg/m3) (S,L,G)

1.01E-01 1.17E-05 2.18E-03 25 6,706 313.00 510.00 1.17E+01 1.30E+04 1.0E-08 6.0E-01 L

END
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INTERMEDIATE CALCULATIONS SHEET

Stratum A Stratum B Stratum C Stratum A Stratum A Stratum A Stratum A Floor-
Source- soil soil soil effective soil soil soil wall Initial soil Bldg.

Exposure building air-filled air-filled air-filled total fluid intrinsic relative air effective vapor seam concentration ventilation
duration, separation, porosity, porosity, porosity, saturation, permeability, permeability, permeability, perimeter, used, rate,

 LT a
A a

B a
C Ste ki krg kv Xcrack CR Qbuilding

(sec) (cm) (cm3/cm3) (cm3/cm3) (cm3/cm3) (cm3/cm3) (cm2) (cm2) (cm2) (cm) (g/kg) (cm3/s)

9.46E+08 1 0.394 ERROR ERROR #N/A #N/A #N/A 1.00E-08 4,000 1.00E+00 1.69E+04

Area of Stratum Stratum Stratum Total
enclosed Crack- Crack Enthalpy of Henry's law Henry's law Vapor A B C overall

space to-total depth vaporization at constant at constant at viscosity at effective effective effective effective Diffusion Convection
below area below ave. soil ave. soil ave. soil ave. soil diffusion diffusion diffusion diffusion path path
grade, ratio, grade, temperature, temperature, temperature, temperature, coefficient, coefficient, coefficient, coefficient, length, length,

AB  Zcrack Hv,TS HTS H'TS TS Deff
A Deff

B Deff
C Deff

T Ld Lp

(cm2) (unitless) (cm) (cal/mol) (atm-m3/mol) (unitless) (g/cm-s) (cm2/s) (cm2/s) (cm2/s) (cm2/s) (cm) (cm)

1.00E+06 4.00E-04 1 7,034 1.16E-03 5.01E-02 1.75E-04 2.36E-02 0.00E+00 0.00E+00 2.36E-02 1 1

Exponent of Infinite
Average Crack equivalent source Infinite Exposure

Soil-water Source vapor effective foundation indoor source Time for duration >
partition vapor Crack flow rate diffusion Area of Peclet attenuation bldg. Finite Finite source time for

coefficient, conc., radius, into bldg., coefficient, crack, number, coefficient, conc., source source depletion, source
Kd Csource rcrack Qsoil Dcrack

Acrack exp(Pef)  Cbuilding  term  term D depletion

(cm3/g) (g/m3) (cm) (cm3/s) (cm2/s) (cm2) (unitless) (unitless) (g/m3) (unitless) (sec)-1
(sec) (YES/NO)

2.34E-02 8.00E+02 0.10 1.91E+01 2.36E-02 4.00E+02 6.48E+08 NA NA 1.23E+03 1.14E-02 3.27E+07 YES

Finite
source Mass Finite Final
indoor limit source finite Unit

attenuation bldg. bldg. source bldg. risk Reference
coefficient, conc., conc., conc., factor, conc.,

<> Cbuilding Cbuilding Cbuilding URF RfC

(unitless) (g/m3) (g/m3) (g/m3) (g/m3)-1 (mg/m3)

NA 2.81E-02 NA 2.81E-02 1.0E-08 6.0E-01

END
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RESULTS SHEET

RISK-BASED SOIL CONCENTRATION CALCULATIONS: INCREMENTAL RISK CALCULATIONS:

Incremental Hazard
Indoor Indoor Risk-based Final risk from quotient

exposure exposure indoor Soil indoor vapor from vapor
soil soil exposure saturation exposure intrusion to intrusion to

conc., conc., soil conc., soil indoor air, indoor air,
carcinogen noncarcinogen conc., Csat conc., carcinogen noncarcinogen

(g/kg) (g/kg) (g/kg) (g/kg) (g/kg) (unitless) (unitless)

8.66E+04 2.23E+04 2.23E+04 8.16E+05 2.23E+04 NA NA

MESSAGE AND ERROR SUMMARY BELOW: (DO NOT USE RESULTS IF ERRORS ARE PRESENT)
MESSAGE: The values of Csource and Cbuilding on the INTERCALCS worksheet are based on unity and do not represent actual values.

SCROLL
DOWN

TO "END"

END

SL-ADV-REV2-4_V-Site_grp1_Methylene Chloride.xls 4 of 8



VLOOKUP TABLES

Soil Properties Lookup Table Bulk Density

SCS Soil Type Ks (cm/h) 1 (1/cm) N (unitless) M (unitless) n (cm3/cm3) r (cm3/cm3) Mean Grain Diameter (cm) (g/cm3) w (cm3/cm3) SCS Soil Name

C 0.61 0.01496 1.253 0.2019 0.459 0.098 0.0092 1.43 0.215 Clay
CL 0.34 0.01581 1.416 0.2938 0.442 0.079 0.016 1.48 0.168 Clay Loam
L 0.50 0.01112 1.472 0.3207 0.399 0.061 0.020 1.59 0.148 Loam
LS 4.38 0.03475 1.746 0.4273 0.390 0.049 0.040 1.62 0.076 Loamy Sand
S 26.78 0.03524 3.177 0.6852 0.375 0.053 0.044 1.66 0.054 Sand
SC 0.47 0.03342 1.208 0.1722 0.385 0.117 0.025 1.63 0.197 Sandy Clay
SCL 0.55 0.02109 1.330 0.2481 0.384 0.063 0.029 1.63 0.146 Sandy Clay Loam
SI 1.82 0.00658 1.679 0.4044 0.489 0.050 0.0046 1.35 0.167 Silt
SIC 0.40 0.01622 1.321 0.2430 0.481 0.111 0.0039 1.38 0.216 Silty Clay
SICL 0.46 0.00839 1.521 0.3425 0.482 0.090 0.0056 1.37 0.198 Silty Clay Loam
SIL 0.76 0.00506 1.663 0.3987 0.439 0.065 0.011 1.49 0.180 Silt Loam
SL 1.60 0.02667 1.449 0.3099 0.387 0.039 0.030 1.62 0.103 Sandy Loam

Chemical Properties Lookup Table
Organic Pure Henry's Henry's Enthalpy of
carbon component law constant law constant Normal vaporization at Unit Physical
partition Diffusivity Diffusivity water Henry's at reference reference boiling Critical the normal risk Reference state at

coefficient, in air, in water, solubility, law constant temperature, temperature, point, temperature, boiling point, factor, conc., soil URF RfC
Koc Da Dw S H' H TR TB TC Hv,b URF RfC temperature, extrapolated extrapolated

CAS No. Chemical (cm3/g) (cm2/s) (cm2/s) (mg/L) (unitless) (atm-m3/mol) (oC) (oK) (oK) (cal/mol) (g/m3)-1 (mg/m3) (S,L,G) (X) (X)

Surrogate toxicity values (red 
numbers) used with the surrogate 
chemical presented below.

56235 Carbon tetrachloride 1.74E+02 7.80E-02 8.80E-06 7.93E+02 1.24E+00 3.03E-02 25 349.90 556.60 7,127 6.0E-06 1.0E-01 L
57749 Chlordane 1.20E+05 1.18E-02 4.37E-06 5.60E-02 1.99E-03 4.85E-05 25 624.24 885.73 14,000 1.0E-04 7.0E-04 S
58899 gamma-HCH (Lindane) 1.07E+03 1.42E-02 7.34E-06 7.30E+00 5.73E-04 1.40E-05 25 596.55 839.36 15,000 3.7E-04 1.1E-03 S X X
60297 Ethyl ether 5.73E+00 7.82E-02 8.61E-06 5.68E+04 1.35E+00 3.29E-02 25 307.50 466.74 6,338 0.0E+00 7.0E-01 L X
60571 Dieldrin 2.14E+04 1.25E-02 4.74E-06 1.95E-01 6.18E-04 1.51E-05 25 613.32 842.25 17,000 4.6E-03 1.8E-04 S X
67641 Acetone 5.75E-01 1.24E-01 1.14E-05 1.00E+06 1.59E-03 3.87E-05 25 329.20 508.10 6,955 0.0E+00 3.1E+01 L X
67663 Chloroform 3.98E+01 1.04E-01 1.00E-05 7.92E+03 1.50E-01 3.66E-03 25 334.32 536.40 6,988 2.3E-05 9.8E-02 L
67721 Hexachloroethane 1.78E+03 2.50E-03 6.80E-06 5.00E+01 1.59E-01 3.88E-03 25 458.00 695.00 9,510 1.1E-05 3.0E-02 S X
71432 Benzene 5.89E+01 8.80E-02 9.80E-06 1.79E+03 2.27E-01 5.54E-03 25 353.24 562.16 7,342 7.8E-06 3.0E-02 L
71556 1,1,1-Trichloroethane 1.10E+02 7.80E-02 8.80E-06 1.33E+03 7.03E-01 1.72E-02 25 347.24 545.00 7,136 0.0E+00 5.0E+00 L
72435 Methoxychlor 9.77E+04 1.56E-02 4.46E-06 1.00E-01 6.46E-04 1.58E-05 25 651.02 848.49 16,000 0.0E+00 1.8E-02 S X
72559 DDE 4.47E+06 1.44E-02 5.87E-06 1.20E-01 8.59E-04 2.09E-05 25 636.44 860.38 15,000 9.7E-05 0.0E+00 S X
74839 Methyl bromide 1.05E+01 7.28E-02 1.21E-05 1.52E+04 2.55E-01 6.22E-03 25 276.71 467.00 5,714 0.0E+00 5.0E-03 G
74873 Methyl chloride (chloromethane) 2.12E+00 1.26E-01 6.50E-06 5.33E+03 3.61E-01 8.80E-03 25 249.00 416.25 5,115 1.8E-06 9.0E-02 L
74908 Hydrogen cyanide 3.80E+00 1.93E-01 2.10E-05 1.00E+06 5.44E-03 1.33E-04 25 299.00 456.70 6,676 0.0E+00 3.0E-03 L
74953 Methylene  bromide 1.26E+01 4.30E-02 8.44E-06 1.19E+04 3.52E-02 8.59E-04 25 370.00 583.00 7,868 0.0E+00 4.0E-04 L X
75003 Chloroethane (ethyl chloride) 4.40E+00 2.71E-01 1.15E-05 5.68E+03 3.61E-01 8.80E-03 25 285.30 460.40 5,879 0.0E+00 1.0E+01 L X
75014 Vinyl chloride (chloroethene) 1.86E+01 1.06E-01 1.23E-05 8.80E+03 1.10E+00 2.69E-02 25 259.25 432.00 5,250 4.4E-06 1.0E-01 G
75058 Acetonitrile 4.20E+00 1.28E-01 1.66E-05 1.00E+06 1.42E-03 3.45E-05 25 354.60 545.50 7,110 0.0E+00 6.0E-02 L
75070 Acetaldehyde 1.06E+00 1.24E-01 1.41E-05 1.00E+06 3.23E-03 7.87E-05 25 293.10 466.00 6,157 2.2E-06 9.0E-03 L
75092 Methylene chloride 1.17E+01 1.01E-01 1.17E-05 1.30E+04 8.96E-02 2.18E-03 25 313.00 510.00 6,706 1.0E-08 6.0E-01 L
75150 Carbon disulfide 4.57E+01 1.04E-01 1.00E-05 1.19E+03 1.24E+00 3.02E-02 25 319.00 552.00 6,391 0.0E+00 7.0E-01 L
75218 Ethylene oxide 1.33E+00 1.04E-01 1.45E-05 3.04E+05 2.27E-02 5.54E-04 25 283.60 469.00 6,104 1.0E-04 0.0E+00 L
75252 Bromoform 8.71E+01 1.49E-02 1.03E-05 3.10E+03 2.41E-02 5.88E-04 25 422.35 696.00 9,479 1.1E-06 0.0E+00 L X
75274 Bromodichloromethane 5.50E+01 2.98E-02 1.06E-05 6.74E+03 6.54E-02 1.60E-03 25 363.15 585.85 7,800 3.7E-05 0.0E+00 L X X
75296 2-Chloropropane 9.14E+00 8.88E-02 1.01E-05 3.73E+03 5.93E-01 1.45E-02 25 308.70 485.00 6,286 0.0E+00 1.0E-01 L
75343 1,1-Dichloroethane 3.16E+01 7.42E-02 1.05E-05 5.06E+03 2.30E-01 5.61E-03 25 330.55 523.00 6,895 1.6E-06 0.0E+00 L
75354 1,1-Dichloroethylene 5.89E+01 9.00E-02 1.04E-05 2.25E+03 1.07E+00 2.60E-02 25 304.75 576.05 6,247 0.0E+00 2.0E-01 L
75456 Chlorodifluoromethane 4.79E+01 1.01E-01 1.28E-05 2.00E+00 1.10E+00 2.70E-02 25 232.40 369.30 4,836 0.0E+00 5.0E+01 L
75694 Trichlorofluoromethane 4.97E+02 8.70E-02 9.70E-06 1.10E+03 3.97E+00 9.68E-02 25 296.70 471.00 5,999 0.0E+00 7.0E-01 L
75718 Dichlorodifluoromethane 4.57E+02 6.65E-02 9.92E-06 2.80E+02 1.40E+01 3.42E-01 25 243.20 384.95 9,421 0.0E+00 1.0E-01 L
76131 1,1,2-Trichloro-1,2,2-trifluoroetha 1.11E+04 7.80E-02 8.20E-06 1.70E+02 1.97E+01 4.80E-01 25 320.70 487.30 6,463 0.0E+00 3.0E+01 L
76448 Heptachlor 1.41E+06 1.12E-02 5.69E-06 1.80E-01 6.05E+01 1.48E+00 25 603.69 846.31 13,000 1.3E-03 1.8E-03 S X
77474 Hexachlorocyclopentadiene 2.00E+05 1.61E-02 7.21E-06 1.80E+00 1.10E+00 2.69E-02 25 512.15 746.00 10,931 0.0E+00 2.0E-04 L
78831 Isobutanol 2.59E+00 8.60E-02 9.30E-06 8.50E+04 4.83E-04 1.18E-05 25 381.04 547.78 10,936 0.0E+00 1.1E+00 L X
78875 1,2-Dichloropropane 4.37E+01 7.82E-02 8.73E-06 2.80E+03 1.15E-01 2.79E-03 25 369.52 572.00 7,590 1.0E-05 4.0E-03 L X
78933 Methylethylketone (2-butanone) 2.30E+00 8.08E-02 9.80E-06 2.23E+05 2.29E-03 5.58E-05 25 352.50 536.78 7,481 0.0E+00 5.0E+00 L
79005 1,1,2-Trichloroethane 5.01E+01 7.80E-02 8.80E-06 4.42E+03 3.73E-02 9.11E-04 25 386.15 602.00 8,322 1.6E-05 2.0E-04 L X
79016 Trichloroethylene 1.66E+02 7.90E-02 9.10E-06 1.47E+03 4.21E-01 1.03E-02 25 360.36 544.20 7,505 4.1E-06 3.0E-03 L X
79209 Methyl acetate 3.26E+00 1.04E-01 1.00E-05 2.00E+03 4.84E-03 1.18E-04 25 329.80 506.70 7,260 0.0E+00 3.5E+00 L X
79345 1,1,2,2-Tetrachloroethane 9.33E+01 7.10E-02 7.90E-06 2.96E+03 1.41E-02 3.44E-04 25 419.60 661.15 8,996 5.8E-05 0.0E+00 L X
79469 2-Nitropropane 1.17E+01 9.23E-02 1.01E-05 1.70E+04 5.03E-03 1.23E-04 25 393.20 594.00 8,383 2.7E-03 2.0E-02 L
80626 Methylmethacrylate 6.98E+00 7.70E-02 8.60E-06 1.50E+04 1.38E-02 3.36E-04 25 373.50 567.00 8,975 0.0E+00 7.0E-01 L
83329 Acenaphthene 7.08E+03 4.21E-02 7.69E-06 3.57E+00 6.34E-03 1.55E-04 25 550.54 803.15 12,155 0.0E+00 0.0E+00 S X
86737 Fluorene 1.38E+04 3.63E-02 7.88E-06 1.98E+00 2.60E-03 6.34E-05 25 570.44 870.00 12,666 0.0E+00 0.0E+00 S X
87683 Hexachloro-1,3-butadiene 5.37E+04 5.61E-02 6.16E-06 3.20E+00 3.33E-01 8.13E-03 25 486.15 738.00 10,206 2.2E-05 0.0E+00 L X
88722 o-Nitrotoluene 3.24E+02 5.87E-02 8.67E-06 6.50E+02 5.11E-04 1.25E-05 25 495.00 720.00 12,239 0.0E+00 0.0E+00 L X
91203 Naphthalene 2.00E+03 5.90E-02 7.50E-06 3.10E+01 1.98E-02 4.82E-04 25 491.14 748.40 10,373 3.4E-05 3.0E-03 S
91576 2-Methylnaphthalene 2.81E+03 5.22E-02 7.75E-06 2.46E+01 2.12E-02 5.17E-04 25 514.26 761.00 12,600 0.0E+00 3.0E-03 S X Naphthalene
92524 Biphenyl 4.38E+03 4.04E-02 8.15E-06 7.45E+00 1.23E-02 2.99E-04 25 529.10 789.00 10,890 0.0E+00 1.8E-01 S X
95476 o-Xylene 3.63E+02 8.70E-02 1.00E-05 1.78E+02 2.12E-01 5.18E-03 25 417.60 630.30 8,661 0.0E+00 1.0E-01 L
95501 1,2-Dichlorobenzene 6.17E+02 6.90E-02 7.90E-06 1.56E+02 7.77E-02 1.90E-03 25 453.57 705.00 9,700 0.0E+00 2.0E-01 L
95578 2-Chlorophenol 3.88E+02 5.01E-02 9.46E-06 2.20E+04 1.60E-02 1.18E+05 25 447.53 675.00 9,572 0.0E+00 2.0E-01 L X Phenol
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VLOOKUP TABLES

95636 1,2,4-Trimethylbenzene 1.35E+03 6.06E-02 7.92E-06 5.70E+01 2.52E-01 6.14E-03 25 442.30 649.17 9,369 0.0E+00 7.0E-03 L
96184 1,2,3-Trichloropropane 2.20E+01 7.10E-02 7.90E-06 1.75E+03 1.67E-02 4.08E-04 25 430.00 652.00 9,171 0.0E+00 3.0E-04 L X
96333 Methyl acrylate 4.53E+00 9.76E-02 1.02E-05 6.00E+04 7.68E-03 1.87E-04 25 353.70 536.00 7,749 0.0E+00 1.1E-01 L X
97632 Ethylmethacrylate 2.95E+01 6.53E-02 8.37E-06 3.67E+03 3.44E-02 8.40E-04 25 390.00 571.00 10,957 0.0E+00 3.2E-01 L X
98066 tert-Butylbenzene 7.71E+02 5.65E-02 8.02E-06 2.95E+01 4.87E-01 1.19E-02 25 442.10 1220.00 8,980 0.0E+00 3.0E-02 L X Benzene
98828 Cumene 4.89E+02 6.50E-02 7.10E-06 6.13E+01 4.74E+01 1.46E-02 25 425.56 631.10 10,335 0.0E+00 4.0E-01 L
98862 Acetophenone 5.77E+01 6.00E-02 8.73E-06 6.13E+03 4.38E-04 1.07E-05 25 475.00 709.50 11,732 0.0E+00 3.5E-01 S,L X
98953 Nitrobenzene 6.46E+01 7.60E-02 8.60E-06 2.09E+03 9.82E-04 2.39E-05 25 483.95 719.00 10,566 4.0E-05 9.0E-03 L

100414 Ethylbenzene 3.63E+02 7.50E-02 7.80E-06 1.69E+02 3.22E-01 7.86E-03 25 409.34 617.20 8,501 2.5E-06 1.0E+00 L
100425 Styrene 7.76E+02 7.10E-02 8.00E-06 3.10E+02 1.12E-01 2.74E-03 25 418.31 636.00 8,737 0.0E+00 1.0E+00 L
100447 Benzylchloride 6.14E+01 7.50E-02 7.80E-06 5.25E+02 1.70E-02 4.14E-04 25 452.00 685.00 8,773 4.9E-05 0.0E+00 L X
100527 Benzaldehyde 4.59E+01 7.21E-02 9.07E-06 3.30E+03 9.73E-04 2.37E-05 25 452.00 695.00 11,658 0.0E+00 3.5E-01 L X
103651 n-Propylbenzene 5.62E+02 6.01E-02 7.83E-06 6.00E+01 4.37E-01 1.07E-02 25 432.20 630.00 9,123 0.0E+00 1.0E+00 L X
104518 n-Butylbenzene 1.11E+03 5.70E-02 8.12E-06 2.00E+00 5.38E-01 1.31E-02 25 456.46 660.50 9,290 0.0E+00 3.0E-02 L X Benzene
106423 p-Xylene 3.89E+02 7.69E-02 8.44E-06 1.85E+02 3.13E-01 7.64E-03 25 411.52 616.20 8,525 0.0E+00 1.0E-01 L
106467 1,4-Dichlorobenzene 6.17E+02 6.90E-02 7.90E-06 7.90E+01 9.82E-02 2.39E-03 25 447.21 684.75 9,271 1.1E-05 8.0E-01 S
106934 1,2-Dibromoethane (ethylene dibr 2.50E+01 2.17E-02 1.19E-05 4.18E+03 3.04E-02 7.41E-04 25 404.60 583.00 8,310 6.0E-04 9.0E-03 L
106990 1,3-Butadiene 1.91E+01 2.49E-01 1.08E-05 7.35E+02 3.01E+00 7.34E-02 25 268.60 425.00 5,370 3.0E-02 2.0E-03 L
107028 Acrolein 2.76E+00 1.05E-01 1.22E-05 2.13E+05 4.99E-03 1.22E-04 25 325.60 506.00 6,731 0.0E+00 2.0E-05 L
107062 1,2-Dichloroethane 1.74E+01 1.04E-01 9.90E-06 8.52E+03 4.00E-02 9.77E-04 25 356.65 561.00 7,643 2.6E-05 7.0E-03 L
107131 Acrylonitrile 5.90E+00 1.22E-01 1.34E-05 7.40E+04 4.21E-03 1.03E-04 25 350.30 519.00 7,786 6.8E-05 2.0E-03 L
108054 Vinyl acetate 5.25E+00 8.50E-02 9.20E-06 2.00E+04 2.09E-02 5.10E-04 25 345.65 519.13 7,800 0.0E+00 2.0E-01 L
108101 Methylisobutylketone (4-methyl-2 9.06E+00 7.50E-02 7.80E-06 1.90E+04 5.64E-03 1.38E-04 25 389.50 571.00 8,243 0.0E+00 3.0E+00 L
108383 m-Xylene 4.07E+02 7.00E-02 7.80E-06 1.61E+02 3.00E-01 7.32E-03 25 412.27 617.05 8,523 0.0E+00 1.0E-01 L
108678 1,3,5-Trimethylbenzene 1.35E+03 6.02E-02 8.67E-06 2.00E+00 2.41E-01 5.87E-03 25 437.89 637.25 9,321 0.0E+00 7.0E-03 L 1,2,4-Trimethylbenzene
108872 Methylcyclohexane 7.85E+01 7.35E-02 8.52E-06 1.40E+01 4.22E+00 1.03E-01 25 373.90 572.20 7,474 0.0E+00 3.0E+00 L
108883 Toluene 1.82E+02 8.70E-02 8.60E-06 5.26E+02 2.72E-01 6.62E-03 25 383.78 591.79 7,930 0.0E+00 5.0E+00 L
108907 Chlorobenzene 2.19E+02 7.30E-02 8.70E-06 4.72E+02 1.51E-01 3.69E-03 25 404.87 632.40 8,410 0.0E+00 5.0E-02 L
109693 1-Chlorobutane 1.72E+01 8.26E-02 1.00E-05 1.10E+03 6.93E-01 1.69E-02 25 351.60 542.00 7,263 0.0E+00 1.4E+00 L X
110009 Furan 1.86E+01 1.04E-01 1.22E-05 1.00E+04 2.21E-01 5.39E-03 25 304.60 490.20 6,477 0.0E+00 3.5E-03 L X
110543 Hexane 4.34E+01 2.00E-01 7.77E-06 1.24E+01 6.82E+01 1.66E+00 25 341.70 508.00 6,895 0.0E+00 2.0E-01 L
111444 Bis(2-chloroethyl)ether 1.55E+01 6.92E-02 7.53E-06 1.72E+04 7.36E-04 1.80E-05 25 451.15 659.79 10,803 3.3E-04 0.0E+00 L
115297 Endosulfan 2.14E+03 1.15E-02 4.55E-06 5.10E-01 4.58E-04 1.12E-05 25 674.43 942.94 14,000 0.0E+00 2.1E-02 S X
118741 Hexachlorobenzene 5.50E+04 5.42E-02 5.91E-06 5.00E-03 5.40E-02 1.32E-03 25 582.55 825.00 14,447 4.6E-04 0.0E+00 S X
120821 1,2,4-Trichlorobenzene 1.78E+03 3.00E-02 8.23E-06 4.88E+01 5.81E-02 1.42E-03 25 486.15 725.00 10,471 0.0E+00 2.0E-03 L
123739 Crotonaldehyde (2-butenal) 4.82E+00 9.56E-02 1.07E-05 3.69E+04 7.99E-04 1.95E-05 25 375.20 568.00 9 5.4E-04 0.0E+00 L X
124481 Chlorodibromomethane 6.31E+01 1.96E-02 1.05E-05 2.60E+03 3.20E-02 7.81E-04 25 416.14 678.20 5,900 2.7E-05 0.0E+00 L X X
126987 Methacrylonitrile 3.58E+01 1.12E-01 1.32E-05 2.54E+04 1.01E-02 2.46E-04 25 363.30 554.00 7,600 0.0E+00 7.0E-04 L
126998 2-Chloro-1,3-butadiene (chloropre 6.73E+01 8.58E-02 1.03E-05 2.12E+03 4.91E-01 1.20E-02 25 332.40 525.00 8,075 0.0E+00 7.0E-03 L
127184 Tetrachloroethylene 1.55E+02 7.20E-02 8.20E-06 2.00E+02 7.53E-01 1.84E-02 25 394.40 620.20 8,288 2.6E-07 6.0E-04 L
129000 Pyrene 1.05E+05 2.72E-02 7.24E-06 1.35E+00 4.50E-04 1.10E-05 25 667.95 936 14370 0.0E+00 0.0E+00 S X
132649 Dibenzofuran 5.15E+03 2.38E-02 6.00E-06 3.10E+00 5.15E-04 1.26E-05 25 560 824 66400 0.0E+00 0.0E+00 S X
135988 sec-Butylbenzene 9.66E+02 5.70E-02 8.12E-06 3.94E+00 5.68E-01 1.39E-02 25 446.5 679 88730 0.0E+00 3.0E-02 L X Benzene
141786 Ethylacetate 6.44E+00 7.32E-02 9.70E-06 8.03E+04 5.64E-03 1.38E-04 25 350.26 523.3 7633.66 0.0E+00 3.2E+00 L X
156592 cis-1,2-Dichloroethylene 3.55E+01 7.36E-02 1.13E-05 3.50E+03 1.67E-01 4.07E-03 25 333.65 544 7192 0.0E+00 6.0E-02 L X trans-1,2-Dichloroethylene
156605 trans-1,2-Dichloroethylene 5.25E+01 7.07E-02 1.19E-05 6.30E+03 3.84E-01 9.36E-03 25 320.85 516.5 6717 0.0E+00 6.0E-02 L X
541731 1,3-Dichlorobenzene 1.98E+03 6.92E-02 7.86E-06 1.34E+02 1.27E-01 3.09E-03 25 446 684 9230.18 0.0E+00 2.0E-01 L X 1,2-Dichlorobenzene
309002 Aldrin 2.45E+06 1.32E-02 4.86E-06 1.70E-02 6.95E-03 1.70E-04 25 603.01 839.37 15000 4.9E-03 1.1E-04 S X
319846 alpha-HCH (alpha-BHC) 1.23E+03 1.42E-02 7.34E-06 2.00E+00 4.34E-04 1.06E-05 25 596.55 839.36 15000 1.8E-03 0.0E+00 S
542756 1,3-Dichloropropene 4.57E+01 6.26E-02 1.00E-05 2.80E+03 7.24E-01 1.77E-02 25 381.15 587.38 7900 4.0E-06 2.0E-02 L
630206 1,1,1,2-Tetrachloroethane 1.16E+02 7.10E-02 7.90E-06 1.10E+03 9.90E-02 2.41E-03 25 403.5 624 9768.282525 7.4E-06 0.0E+00 L X

1634044 MTBE 7.26E+00 1.02E-01 1.05E-05 5.10E+04 2.56E-02 6.23E-04 25 328.3 497.1 6677.66 0.0E+00 3.0E+00 L
7439976 Mercury (elemental) 5.20E+01 3.07E-02 6.30E-06 2.00E+01 4.40E-01 1.07E-02 25 629.88 1750 14127 0.0E+00 3.0E-04 L
591786 2-Hexanone 1.50E+01 7.00E-02 8.40E-06 1.70E+04 3.80E-03 9.30E-05 25 400.8 587 8554 0.0E+00 3.0E-02 L

Highlighted chemicals do not have inhalation toxicity values or a surrogate.
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DATA ENTRY SHEET

CALCULATE RISK-BASED SOIL CONCENTRATION (enter "X" in "YES" box)

YES X

OR
CALCULATE INCREMENTAL RISKS FROM ACTUAL SOIL CONCENTRATION (enter "X" in "YES" box and initial soil conc. below)

YES

ENTER ENTER
Initial

Chemical soil
CAS No. conc.,

(numbers only, CR

no dashes) (g/kg) Chemical

98828 Cumene

ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER
MORE Depth Depth below Totals must add up to value of Lt (cell G28) Soil

 below grade grade to bottom Thickness Thickness stratum A User-defined
Average to bottom Depth below of contamination, Thickness of soil of soil SCS stratum A

soil of enclosed grade to top (enter value of 0 of soil stratum B, stratum C, soil type soil vapor
temperature, space floor, of contamination, if value is unknown) stratum A, (Enter value or 0) (Enter value or 0) (used to estimate OR permeability,

TS LF Lt Lb hA hB hC soil vapor kv

(oC) (cm) (cm) (cm) (cm) (cm) (cm) permeability) (cm2)

10 1 1 183 1 0 0 1.00E-08

ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER
MORE Stratum A Stratum A Stratum A Stratum A Stratum A Stratum B Stratum B Stratum B Stratum B Stratum B Stratum C Stratum C Stratum C Stratum C Stratum C
 SCS soil dry soil total soil water-filled soil organic SCS soil dry soil total soil water-filled soil organic SCS soil dry soil total soil water-filled soil organic

soil type bulk density, porosity, porosity, carbon fraction, soil type bulk density, porosity, porosity, carbon fraction, soil type bulk density, porosity, porosity, carbon fraction,

b
A nA

w
A foc

A b
B nB

w
B foc

B b
C nC

w
C foc

C

(g/cm3) (unitless) (cm3/cm3) (unitless) (g/cm3) (unitless) (cm3/cm3) (unitless) (g/cm3) (unitless) (cm3/cm3) (unitless)

1.65 0.439 0.045 0.002

ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER
MORE Enclosed Enclosed Enclosed Average vapor
 space Soil-bldg. space space Enclosed Floor-wall Indoor flow rate into bldg.

floor pressure floor floor space seam crack air exchange OR
thickness, differential, length, width, height, width, rate, Leave blank to calculate

Lcrack P LB WB HB w ER Qsoil

(cm) (g/cm-s2) (cm) (cm) (cm) (cm) (1/h) (L/m)

10 40 1000 1000 244 0.1 0.25

ENTER ENTER ENTER ENTER ENTER ENTER
Averaging Averaging Target Target hazard
time for time for Exposure Exposure risk for quotient for

carcinogens, noncarcinogens, duration, frequency, carcinogens, noncarcinogens,
ATC ATNC ED EF TR THQ

(yrs) (yrs) (yrs) (days/yr) (unitless) (unitless)

70 30 30 350 1.0E-05 1

Used to calculate risk-based
END soil concentration.

SL-ADV
Version 3.1; 02/04

Reset to 
Defaults

Lookup Soil 
Parameters

Lookup Soil 
Parameters

Lookup Soil 
Parameters
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CHEMICAL PROPERTIES SHEET

Henry's Henry's Enthalpy of Organic Pure
law constant law constant vaporization at Normal carbon component Unit Physical

Diffusivity Diffusivity at reference reference the normal boiling Critical partition water risk Reference state at
in air, in water, temperature, temperature, boiling point, point, temperature, coefficient, solubility, factor, conc., soil

Da Dw H TR Hv,b TB TC Koc S URF RfC temperature,

(cm2/s) (cm2/s) (atm-m3/mol) (oC) (cal/mol) (oK) (oK) (cm3/g) (mg/L) (g/m3)-1 (mg/m3) (S,L,G)

6.50E-02 7.10E-06 1.46E-02 25 10,335 425.56 631.10 4.89E+02 6.13E+01 0.0E+00 4.0E-01 L

END

2 of 8



INTERMEDIATE CALCULATIONS SHEET

Stratum A Stratum B Stratum C Stratum A Stratum A Stratum A Stratum A Floor-
Source- soil soil soil effective soil soil soil wall Initial soil Bldg.

Exposure building air-filled air-filled air-filled total fluid intrinsic relative air effective vapor seam concentration ventilation
duration, separation, porosity, porosity, porosity, saturation, permeability, permeability, permeability, perimeter, used, rate,

 LT a
A a

B a
C Ste ki krg kv Xcrack CR Qbuilding

(sec) (cm) (cm3/cm3) (cm3/cm3) (cm3/cm3) (cm3/cm3) (cm2) (cm2) (cm2) (cm) (g/kg) (cm3/s)

9.46E+08 1 0.394 ERROR ERROR #N/A #N/A #N/A 1.00E-08 4,000 1.00E+00 1.69E+04

Area of Stratum Stratum Stratum Total
enclosed Crack- Crack Enthalpy of Henry's law Henry's law Vapor A B C overall

space to-total depth vaporization at constant at constant at viscosity at effective effective effective effective Diffusion Convection
below area below ave. soil ave. soil ave. soil ave. soil diffusion diffusion diffusion diffusion path path
grade, ratio, grade, temperature, temperature, temperature, temperature, coefficient, coefficient, coefficient, coefficient, length, length,

AB  Zcrack Hv,TS HTS H'TS TS Deff
A Deff

B Deff
C Deff

T Ld Lp

(cm2) (unitless) (cm) (cal/mol) (atm-m3/mol) (unitless) (g/cm-s) (cm2/s) (cm2/s) (cm2/s) (cm2/s) (cm) (cm)

1.00E+06 4.00E-04 1 12,644 4.71E-03 2.03E-01 1.75E-04 1.52E-02 0.00E+00 0.00E+00 1.52E-02 1 1

Exponent of Infinite
Average Crack equivalent source Infinite Exposure

Soil-water Source vapor effective foundation indoor source Time for duration >
partition vapor Crack flow rate diffusion Area of Peclet attenuation bldg. Finite Finite source time for

coefficient, conc., radius, into bldg., coefficient, crack, number, coefficient, conc., source source depletion, source
Kd Csource rcrack Qsoil Dcrack

Acrack exp(Pef)  Cbuilding  term  term D depletion

(cm3/g) (g/m3) (cm) (cm3/s) (cm2/s) (cm2) (unitless) (unitless) (g/m3) (unitless) (sec)-1
(sec) (YES/NO)

9.77E-01 1.93E+02 0.10 1.91E+01 1.52E-02 4.00E+02 4.92E+13 NA NA 7.94E+02 1.77E-03 9.09E+07 YES

Finite
source Mass Finite Final
indoor limit source finite Unit

attenuation bldg. bldg. source bldg. risk Reference
coefficient, conc., conc., conc., factor, conc.,

<> Cbuilding Cbuilding Cbuilding URF RfC

(unitless) (g/m3) (g/m3) (g/m3) (g/m3)-1 (mg/m3)

NA 1.87E-02 NA 1.87E-02 NA 4.0E-01

END
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RESULTS SHEET

RISK-BASED SOIL CONCENTRATION CALCULATIONS: INCREMENTAL RISK CALCULATIONS:

Incremental Hazard
Indoor Indoor Risk-based Final risk from quotient

exposure exposure indoor Soil indoor vapor from vapor
soil soil exposure saturation exposure intrusion to intrusion to

conc., conc., soil conc., soil indoor air, indoor air,
carcinogen noncarcinogen conc., Csat conc., carcinogen noncarcinogen

(g/kg) (g/kg) (g/kg) (g/kg) (g/kg) (unitless) (unitless)

NA 2.23E+04 2.23E+04 6.46E+04 2.23E+04 NA NA

MESSAGE AND ERROR SUMMARY BELOW: (DO NOT USE RESULTS IF ERRORS ARE PRESENT)
MESSAGE: The values of Csource and Cbuilding on the INTERCALCS worksheet are based on unity and do not represent actual values.

SCROLL
DOWN

TO "END"

END

SL-ADV-REV2-4_V-Site_grp1_Isopropyltoluene.xls 4 of 8



VLOOKUP TABLES

Soil Properties Lookup Table Bulk Density

SCS Soil Type Ks (cm/h) 1 (1/cm) N (unitless) M (unitless) n (cm3/cm3) r (cm3/cm3) Mean Grain Diameter (cm) (g/cm3) w (cm3/cm3) SCS Soil Name

C 0.61 0.01496 1.253 0.2019 0.459 0.098 0.0092 1.43 0.215 Clay
CL 0.34 0.01581 1.416 0.2938 0.442 0.079 0.016 1.48 0.168 Clay Loam
L 0.50 0.01112 1.472 0.3207 0.399 0.061 0.020 1.59 0.148 Loam
LS 4.38 0.03475 1.746 0.4273 0.390 0.049 0.040 1.62 0.076 Loamy Sand
S 26.78 0.03524 3.177 0.6852 0.375 0.053 0.044 1.66 0.054 Sand
SC 0.47 0.03342 1.208 0.1722 0.385 0.117 0.025 1.63 0.197 Sandy Clay
SCL 0.55 0.02109 1.330 0.2481 0.384 0.063 0.029 1.63 0.146 Sandy Clay Loam
SI 1.82 0.00658 1.679 0.4044 0.489 0.050 0.0046 1.35 0.167 Silt
SIC 0.40 0.01622 1.321 0.2430 0.481 0.111 0.0039 1.38 0.216 Silty Clay
SICL 0.46 0.00839 1.521 0.3425 0.482 0.090 0.0056 1.37 0.198 Silty Clay Loam
SIL 0.76 0.00506 1.663 0.3987 0.439 0.065 0.011 1.49 0.180 Silt Loam
SL 1.60 0.02667 1.449 0.3099 0.387 0.039 0.030 1.62 0.103 Sandy Loam

Chemical Properties Lookup Table
Organic Pure Henry's Henry's Enthalpy of
carbon component law constant law constant Normal vaporization at Unit Physical
partition Diffusivity Diffusivity water Henry's at reference reference boiling Critical the normal risk Reference state at

coefficient, in air, in water, solubility, law constant temperature, temperature, point, temperature, boiling point, factor, conc., soil URF RfC
Koc Da Dw S H' H TR TB TC Hv,b URF RfC temperature, extrapolated extrapolated

CAS No. Chemical (cm3/g) (cm2/s) (cm2/s) (mg/L) (unitless) (atm-m3/mol) (oC) (oK) (oK) (cal/mol) (g/m3)-1 (mg/m3) (S,L,G) (X) (X)

Surrogate toxicity values (red 
numbers) used with the surrogate 
chemical presented below.

56235 Carbon tetrachloride 1.74E+02 7.80E-02 8.80E-06 7.93E+02 1.24E+00 3.03E-02 25 349.90 556.60 7,127 6.0E-06 1.0E-01 L
57749 Chlordane 1.20E+05 1.18E-02 4.37E-06 5.60E-02 1.99E-03 4.85E-05 25 624.24 885.73 14,000 1.0E-04 7.0E-04 S
58899 gamma-HCH (Lindane) 1.07E+03 1.42E-02 7.34E-06 7.30E+00 5.73E-04 1.40E-05 25 596.55 839.36 15,000 3.7E-04 1.1E-03 S X X
60297 Ethyl ether 5.73E+00 7.82E-02 8.61E-06 5.68E+04 1.35E+00 3.29E-02 25 307.50 466.74 6,338 0.0E+00 7.0E-01 L X
60571 Dieldrin 2.14E+04 1.25E-02 4.74E-06 1.95E-01 6.18E-04 1.51E-05 25 613.32 842.25 17,000 4.6E-03 1.8E-04 S X
67641 Acetone 5.75E-01 1.24E-01 1.14E-05 1.00E+06 1.59E-03 3.87E-05 25 329.20 508.10 6,955 0.0E+00 3.1E+01 L X
67663 Chloroform 3.98E+01 1.04E-01 1.00E-05 7.92E+03 1.50E-01 3.66E-03 25 334.32 536.40 6,988 2.3E-05 9.8E-02 L
67721 Hexachloroethane 1.78E+03 2.50E-03 6.80E-06 5.00E+01 1.59E-01 3.88E-03 25 458.00 695.00 9,510 1.1E-05 3.0E-02 S X
71432 Benzene 5.89E+01 8.80E-02 9.80E-06 1.79E+03 2.27E-01 5.54E-03 25 353.24 562.16 7,342 7.8E-06 3.0E-02 L
71556 1,1,1-Trichloroethane 1.10E+02 7.80E-02 8.80E-06 1.33E+03 7.03E-01 1.72E-02 25 347.24 545.00 7,136 0.0E+00 5.0E+00 L
72435 Methoxychlor 9.77E+04 1.56E-02 4.46E-06 1.00E-01 6.46E-04 1.58E-05 25 651.02 848.49 16,000 0.0E+00 1.8E-02 S X
72559 DDE 4.47E+06 1.44E-02 5.87E-06 1.20E-01 8.59E-04 2.09E-05 25 636.44 860.38 15,000 9.7E-05 0.0E+00 S X
74839 Methyl bromide 1.05E+01 7.28E-02 1.21E-05 1.52E+04 2.55E-01 6.22E-03 25 276.71 467.00 5,714 0.0E+00 5.0E-03 G
74873 Methyl chloride (chloromethane) 2.12E+00 1.26E-01 6.50E-06 5.33E+03 3.61E-01 8.80E-03 25 249.00 416.25 5,115 1.8E-06 9.0E-02 L
74908 Hydrogen cyanide 3.80E+00 1.93E-01 2.10E-05 1.00E+06 5.44E-03 1.33E-04 25 299.00 456.70 6,676 0.0E+00 3.0E-03 L
74953 Methylene  bromide 1.26E+01 4.30E-02 8.44E-06 1.19E+04 3.52E-02 8.59E-04 25 370.00 583.00 7,868 0.0E+00 4.0E-04 L X
75003 Chloroethane (ethyl chloride) 4.40E+00 2.71E-01 1.15E-05 5.68E+03 3.61E-01 8.80E-03 25 285.30 460.40 5,879 0.0E+00 1.0E+01 L X
75014 Vinyl chloride (chloroethene) 1.86E+01 1.06E-01 1.23E-05 8.80E+03 1.10E+00 2.69E-02 25 259.25 432.00 5,250 4.4E-06 1.0E-01 G
75058 Acetonitrile 4.20E+00 1.28E-01 1.66E-05 1.00E+06 1.42E-03 3.45E-05 25 354.60 545.50 7,110 0.0E+00 6.0E-02 L
75070 Acetaldehyde 1.06E+00 1.24E-01 1.41E-05 1.00E+06 3.23E-03 7.87E-05 25 293.10 466.00 6,157 2.2E-06 9.0E-03 L
75092 Methylene chloride 1.17E+01 1.01E-01 1.17E-05 1.30E+04 8.96E-02 2.18E-03 25 313.00 510.00 6,706 1.0E-08 6.0E-01 L
75150 Carbon disulfide 4.57E+01 1.04E-01 1.00E-05 1.19E+03 1.24E+00 3.02E-02 25 319.00 552.00 6,391 0.0E+00 7.0E-01 L
75218 Ethylene oxide 1.33E+00 1.04E-01 1.45E-05 3.04E+05 2.27E-02 5.54E-04 25 283.60 469.00 6,104 1.0E-04 0.0E+00 L
75252 Bromoform 8.71E+01 1.49E-02 1.03E-05 3.10E+03 2.41E-02 5.88E-04 25 422.35 696.00 9,479 1.1E-06 0.0E+00 L X
75274 Bromodichloromethane 5.50E+01 2.98E-02 1.06E-05 6.74E+03 6.54E-02 1.60E-03 25 363.15 585.85 7,800 3.7E-05 0.0E+00 L X X
75296 2-Chloropropane 9.14E+00 8.88E-02 1.01E-05 3.73E+03 5.93E-01 1.45E-02 25 308.70 485.00 6,286 0.0E+00 1.0E-01 L
75343 1,1-Dichloroethane 3.16E+01 7.42E-02 1.05E-05 5.06E+03 2.30E-01 5.61E-03 25 330.55 523.00 6,895 1.6E-06 0.0E+00 L
75354 1,1-Dichloroethylene 5.89E+01 9.00E-02 1.04E-05 2.25E+03 1.07E+00 2.60E-02 25 304.75 576.05 6,247 0.0E+00 2.0E-01 L
75456 Chlorodifluoromethane 4.79E+01 1.01E-01 1.28E-05 2.00E+00 1.10E+00 2.70E-02 25 232.40 369.30 4,836 0.0E+00 5.0E+01 L
75694 Trichlorofluoromethane 4.97E+02 8.70E-02 9.70E-06 1.10E+03 3.97E+00 9.68E-02 25 296.70 471.00 5,999 0.0E+00 7.0E-01 L
75718 Dichlorodifluoromethane 4.57E+02 6.65E-02 9.92E-06 2.80E+02 1.40E+01 3.42E-01 25 243.20 384.95 9,421 0.0E+00 1.0E-01 L
76131 1,1,2-Trichloro-1,2,2-trifluoroetha 1.11E+04 7.80E-02 8.20E-06 1.70E+02 1.97E+01 4.80E-01 25 320.70 487.30 6,463 0.0E+00 3.0E+01 L
76448 Heptachlor 1.41E+06 1.12E-02 5.69E-06 1.80E-01 6.05E+01 1.48E+00 25 603.69 846.31 13,000 1.3E-03 1.8E-03 S X
77474 Hexachlorocyclopentadiene 2.00E+05 1.61E-02 7.21E-06 1.80E+00 1.10E+00 2.69E-02 25 512.15 746.00 10,931 0.0E+00 2.0E-04 L
78831 Isobutanol 2.59E+00 8.60E-02 9.30E-06 8.50E+04 4.83E-04 1.18E-05 25 381.04 547.78 10,936 0.0E+00 1.1E+00 L X
78875 1,2-Dichloropropane 4.37E+01 7.82E-02 8.73E-06 2.80E+03 1.15E-01 2.79E-03 25 369.52 572.00 7,590 1.0E-05 4.0E-03 L X
78933 Methylethylketone (2-butanone) 2.30E+00 8.08E-02 9.80E-06 2.23E+05 2.29E-03 5.58E-05 25 352.50 536.78 7,481 0.0E+00 5.0E+00 L
79005 1,1,2-Trichloroethane 5.01E+01 7.80E-02 8.80E-06 4.42E+03 3.73E-02 9.11E-04 25 386.15 602.00 8,322 1.6E-05 2.0E-04 L X
79016 Trichloroethylene 1.66E+02 7.90E-02 9.10E-06 1.47E+03 4.21E-01 1.03E-02 25 360.36 544.20 7,505 4.1E-06 3.0E-03 L X
79209 Methyl acetate 3.26E+00 1.04E-01 1.00E-05 2.00E+03 4.84E-03 1.18E-04 25 329.80 506.70 7,260 0.0E+00 3.5E+00 L X
79345 1,1,2,2-Tetrachloroethane 9.33E+01 7.10E-02 7.90E-06 2.96E+03 1.41E-02 3.44E-04 25 419.60 661.15 8,996 5.8E-05 0.0E+00 L X
79469 2-Nitropropane 1.17E+01 9.23E-02 1.01E-05 1.70E+04 5.03E-03 1.23E-04 25 393.20 594.00 8,383 2.7E-03 2.0E-02 L
80626 Methylmethacrylate 6.98E+00 7.70E-02 8.60E-06 1.50E+04 1.38E-02 3.36E-04 25 373.50 567.00 8,975 0.0E+00 7.0E-01 L
83329 Acenaphthene 7.08E+03 4.21E-02 7.69E-06 3.57E+00 6.34E-03 1.55E-04 25 550.54 803.15 12,155 0.0E+00 0.0E+00 S X
86737 Fluorene 1.38E+04 3.63E-02 7.88E-06 1.98E+00 2.60E-03 6.34E-05 25 570.44 870.00 12,666 0.0E+00 0.0E+00 S X
87683 Hexachloro-1,3-butadiene 5.37E+04 5.61E-02 6.16E-06 3.20E+00 3.33E-01 8.13E-03 25 486.15 738.00 10,206 2.2E-05 0.0E+00 L X
88722 o-Nitrotoluene 3.24E+02 5.87E-02 8.67E-06 6.50E+02 5.11E-04 1.25E-05 25 495.00 720.00 12,239 0.0E+00 0.0E+00 L X
91203 Naphthalene 2.00E+03 5.90E-02 7.50E-06 3.10E+01 1.98E-02 4.82E-04 25 491.14 748.40 10,373 3.4E-05 3.0E-03 S
91576 2-Methylnaphthalene 2.81E+03 5.22E-02 7.75E-06 2.46E+01 2.12E-02 5.17E-04 25 514.26 761.00 12,600 0.0E+00 3.0E-03 S X Naphthalene
92524 Biphenyl 4.38E+03 4.04E-02 8.15E-06 7.45E+00 1.23E-02 2.99E-04 25 529.10 789.00 10,890 0.0E+00 1.8E-01 S X
95476 o-Xylene 3.63E+02 8.70E-02 1.00E-05 1.78E+02 2.12E-01 5.18E-03 25 417.60 630.30 8,661 0.0E+00 1.0E-01 L
95501 1,2-Dichlorobenzene 6.17E+02 6.90E-02 7.90E-06 1.56E+02 7.77E-02 1.90E-03 25 453.57 705.00 9,700 0.0E+00 2.0E-01 L
95578 2-Chlorophenol 3.88E+02 5.01E-02 9.46E-06 2.20E+04 1.60E-02 1.18E+05 25 447.53 675.00 9,572 0.0E+00 2.0E-01 L X Phenol
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95636 1,2,4-Trimethylbenzene 1.35E+03 6.06E-02 7.92E-06 5.70E+01 2.52E-01 6.14E-03 25 442.30 649.17 9,369 0.0E+00 7.0E-03 L
96184 1,2,3-Trichloropropane 2.20E+01 7.10E-02 7.90E-06 1.75E+03 1.67E-02 4.08E-04 25 430.00 652.00 9,171 0.0E+00 3.0E-04 L X
96333 Methyl acrylate 4.53E+00 9.76E-02 1.02E-05 6.00E+04 7.68E-03 1.87E-04 25 353.70 536.00 7,749 0.0E+00 1.1E-01 L X
97632 Ethylmethacrylate 2.95E+01 6.53E-02 8.37E-06 3.67E+03 3.44E-02 8.40E-04 25 390.00 571.00 10,957 0.0E+00 3.2E-01 L X
98066 tert-Butylbenzene 7.71E+02 5.65E-02 8.02E-06 2.95E+01 4.87E-01 1.19E-02 25 442.10 1220.00 8,980 0.0E+00 3.0E-02 L X Benzene
98828 Cumene 4.89E+02 6.50E-02 7.10E-06 6.13E+01 4.74E+01 1.46E-02 25 425.56 631.10 10,335 0.0E+00 4.0E-01 L
98862 Acetophenone 5.77E+01 6.00E-02 8.73E-06 6.13E+03 4.38E-04 1.07E-05 25 475.00 709.50 11,732 0.0E+00 3.5E-01 S,L X
98953 Nitrobenzene 6.46E+01 7.60E-02 8.60E-06 2.09E+03 9.82E-04 2.39E-05 25 483.95 719.00 10,566 4.0E-05 9.0E-03 L

100414 Ethylbenzene 3.63E+02 7.50E-02 7.80E-06 1.69E+02 3.22E-01 7.86E-03 25 409.34 617.20 8,501 2.5E-06 1.0E+00 L
100425 Styrene 7.76E+02 7.10E-02 8.00E-06 3.10E+02 1.12E-01 2.74E-03 25 418.31 636.00 8,737 0.0E+00 1.0E+00 L
100447 Benzylchloride 6.14E+01 7.50E-02 7.80E-06 5.25E+02 1.70E-02 4.14E-04 25 452.00 685.00 8,773 4.9E-05 0.0E+00 L X
100527 Benzaldehyde 4.59E+01 7.21E-02 9.07E-06 3.30E+03 9.73E-04 2.37E-05 25 452.00 695.00 11,658 0.0E+00 3.5E-01 L X
103651 n-Propylbenzene 5.62E+02 6.01E-02 7.83E-06 6.00E+01 4.37E-01 1.07E-02 25 432.20 630.00 9,123 0.0E+00 1.0E+00 L X
104518 n-Butylbenzene 1.11E+03 5.70E-02 8.12E-06 2.00E+00 5.38E-01 1.31E-02 25 456.46 660.50 9,290 0.0E+00 3.0E-02 L X Benzene
106423 p-Xylene 3.89E+02 7.69E-02 8.44E-06 1.85E+02 3.13E-01 7.64E-03 25 411.52 616.20 8,525 0.0E+00 1.0E-01 L
106467 1,4-Dichlorobenzene 6.17E+02 6.90E-02 7.90E-06 7.90E+01 9.82E-02 2.39E-03 25 447.21 684.75 9,271 1.1E-05 8.0E-01 S
106934 1,2-Dibromoethane (ethylene dibr 2.50E+01 2.17E-02 1.19E-05 4.18E+03 3.04E-02 7.41E-04 25 404.60 583.00 8,310 6.0E-04 9.0E-03 L
106990 1,3-Butadiene 1.91E+01 2.49E-01 1.08E-05 7.35E+02 3.01E+00 7.34E-02 25 268.60 425.00 5,370 3.0E-02 2.0E-03 L
107028 Acrolein 2.76E+00 1.05E-01 1.22E-05 2.13E+05 4.99E-03 1.22E-04 25 325.60 506.00 6,731 0.0E+00 2.0E-05 L
107062 1,2-Dichloroethane 1.74E+01 1.04E-01 9.90E-06 8.52E+03 4.00E-02 9.77E-04 25 356.65 561.00 7,643 2.6E-05 7.0E-03 L
107131 Acrylonitrile 5.90E+00 1.22E-01 1.34E-05 7.40E+04 4.21E-03 1.03E-04 25 350.30 519.00 7,786 6.8E-05 2.0E-03 L
108054 Vinyl acetate 5.25E+00 8.50E-02 9.20E-06 2.00E+04 2.09E-02 5.10E-04 25 345.65 519.13 7,800 0.0E+00 2.0E-01 L
108101 Methylisobutylketone (4-methyl-2 9.06E+00 7.50E-02 7.80E-06 1.90E+04 5.64E-03 1.38E-04 25 389.50 571.00 8,243 0.0E+00 3.0E+00 L
108383 m-Xylene 4.07E+02 7.00E-02 7.80E-06 1.61E+02 3.00E-01 7.32E-03 25 412.27 617.05 8,523 0.0E+00 1.0E-01 L
108678 1,3,5-Trimethylbenzene 1.35E+03 6.02E-02 8.67E-06 2.00E+00 2.41E-01 5.87E-03 25 437.89 637.25 9,321 0.0E+00 7.0E-03 L 1,2,4-Trimethylbenzene
108872 Methylcyclohexane 7.85E+01 7.35E-02 8.52E-06 1.40E+01 4.22E+00 1.03E-01 25 373.90 572.20 7,474 0.0E+00 3.0E+00 L
108883 Toluene 1.82E+02 8.70E-02 8.60E-06 5.26E+02 2.72E-01 6.62E-03 25 383.78 591.79 7,930 0.0E+00 5.0E+00 L
108907 Chlorobenzene 2.19E+02 7.30E-02 8.70E-06 4.72E+02 1.51E-01 3.69E-03 25 404.87 632.40 8,410 0.0E+00 5.0E-02 L
109693 1-Chlorobutane 1.72E+01 8.26E-02 1.00E-05 1.10E+03 6.93E-01 1.69E-02 25 351.60 542.00 7,263 0.0E+00 1.4E+00 L X
110009 Furan 1.86E+01 1.04E-01 1.22E-05 1.00E+04 2.21E-01 5.39E-03 25 304.60 490.20 6,477 0.0E+00 3.5E-03 L X
110543 Hexane 4.34E+01 2.00E-01 7.77E-06 1.24E+01 6.82E+01 1.66E+00 25 341.70 508.00 6,895 0.0E+00 2.0E-01 L
111444 Bis(2-chloroethyl)ether 1.55E+01 6.92E-02 7.53E-06 1.72E+04 7.36E-04 1.80E-05 25 451.15 659.79 10,803 3.3E-04 0.0E+00 L
115297 Endosulfan 2.14E+03 1.15E-02 4.55E-06 5.10E-01 4.58E-04 1.12E-05 25 674.43 942.94 14,000 0.0E+00 2.1E-02 S X
118741 Hexachlorobenzene 5.50E+04 5.42E-02 5.91E-06 5.00E-03 5.40E-02 1.32E-03 25 582.55 825.00 14,447 4.6E-04 0.0E+00 S X
120821 1,2,4-Trichlorobenzene 1.78E+03 3.00E-02 8.23E-06 4.88E+01 5.81E-02 1.42E-03 25 486.15 725.00 10,471 0.0E+00 2.0E-03 L
123739 Crotonaldehyde (2-butenal) 4.82E+00 9.56E-02 1.07E-05 3.69E+04 7.99E-04 1.95E-05 25 375.20 568.00 9 5.4E-04 0.0E+00 L X
124481 Chlorodibromomethane 6.31E+01 1.96E-02 1.05E-05 2.60E+03 3.20E-02 7.81E-04 25 416.14 678.20 5,900 2.7E-05 0.0E+00 L X X
126987 Methacrylonitrile 3.58E+01 1.12E-01 1.32E-05 2.54E+04 1.01E-02 2.46E-04 25 363.30 554.00 7,600 0.0E+00 7.0E-04 L
126998 2-Chloro-1,3-butadiene (chloropre 6.73E+01 8.58E-02 1.03E-05 2.12E+03 4.91E-01 1.20E-02 25 332.40 525.00 8,075 0.0E+00 7.0E-03 L
127184 Tetrachloroethylene 1.55E+02 7.20E-02 8.20E-06 2.00E+02 7.53E-01 1.84E-02 25 394.40 620.20 8,288 2.6E-07 6.0E-04 L
129000 Pyrene 1.05E+05 2.72E-02 7.24E-06 1.35E+00 4.50E-04 1.10E-05 25 667.95 936 14370 0.0E+00 0.0E+00 S X
132649 Dibenzofuran 5.15E+03 2.38E-02 6.00E-06 3.10E+00 5.15E-04 1.26E-05 25 560 824 66400 0.0E+00 0.0E+00 S X
135988 sec-Butylbenzene 9.66E+02 5.70E-02 8.12E-06 3.94E+00 5.68E-01 1.39E-02 25 446.5 679 88730 0.0E+00 3.0E-02 L X Benzene
141786 Ethylacetate 6.44E+00 7.32E-02 9.70E-06 8.03E+04 5.64E-03 1.38E-04 25 350.26 523.3 7633.66 0.0E+00 3.2E+00 L X
156592 cis-1,2-Dichloroethylene 3.55E+01 7.36E-02 1.13E-05 3.50E+03 1.67E-01 4.07E-03 25 333.65 544 7192 0.0E+00 6.0E-02 L X trans-1,2-Dichloroethylene
156605 trans-1,2-Dichloroethylene 5.25E+01 7.07E-02 1.19E-05 6.30E+03 3.84E-01 9.36E-03 25 320.85 516.5 6717 0.0E+00 6.0E-02 L X
541731 1,3-Dichlorobenzene 1.98E+03 6.92E-02 7.86E-06 1.34E+02 1.27E-01 3.09E-03 25 446 684 9230.18 0.0E+00 2.0E-01 L X 1,2-Dichlorobenzene
309002 Aldrin 2.45E+06 1.32E-02 4.86E-06 1.70E-02 6.95E-03 1.70E-04 25 603.01 839.37 15000 4.9E-03 1.1E-04 S X
319846 alpha-HCH (alpha-BHC) 1.23E+03 1.42E-02 7.34E-06 2.00E+00 4.34E-04 1.06E-05 25 596.55 839.36 15000 1.8E-03 0.0E+00 S
542756 1,3-Dichloropropene 4.57E+01 6.26E-02 1.00E-05 2.80E+03 7.24E-01 1.77E-02 25 381.15 587.38 7900 4.0E-06 2.0E-02 L
630206 1,1,1,2-Tetrachloroethane 1.16E+02 7.10E-02 7.90E-06 1.10E+03 9.90E-02 2.41E-03 25 403.5 624 9768.282525 7.4E-06 0.0E+00 L X

1634044 MTBE 7.26E+00 1.02E-01 1.05E-05 5.10E+04 2.56E-02 6.23E-04 25 328.3 497.1 6677.66 0.0E+00 3.0E+00 L
7439976 Mercury (elemental) 5.20E+01 3.07E-02 6.30E-06 2.00E+01 4.40E-01 1.07E-02 25 629.88 1750 14127 0.0E+00 3.0E-04 L
591786 2-Hexanone 1.50E+01 7.00E-02 8.40E-06 1.70E+04 3.80E-03 9.30E-05 25 400.8 587 8554 0.0E+00 3.0E-02 L

Highlighted chemicals do not have inhalation toxicity values or a surrogate.
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DATA ENTRY SHEET

CALCULATE RISK-BASED SOIL CONCENTRATION (enter "X" in "YES" box)

YES X

OR
CALCULATE INCREMENTAL RISKS FROM ACTUAL SOIL CONCENTRATION (enter "X" in "YES" box and initial soil conc. below)

YES

ENTER ENTER
Initial

Chemical soil
CAS No. conc.,

(numbers only, CR

no dashes) (g/kg) Chemical

67641 Acetone

ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER
MORE Depth Depth below Totals must add up to value of Lt (cell G28) Soil

 below grade grade to bottom Thickness Thickness stratum A User-defined
Average to bottom Depth below of contamination, Thickness of soil of soil SCS stratum A

soil of enclosed grade to top (enter value of 0 of soil stratum B, stratum C, soil type soil vapor
temperature, space floor, of contamination, if value is unknown) stratum A, (Enter value or 0) (Enter value or 0) (used to estimate OR permeability,

TS LF Lt Lb hA hB hC soil vapor kv

(oC) (cm) (cm) (cm) (cm) (cm) (cm) permeability) (cm2)

10 1 1 274 1 0 0 1.00E-08

ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER
MORE Stratum A Stratum A Stratum A Stratum A Stratum A Stratum B Stratum B Stratum B Stratum B Stratum B Stratum C Stratum C Stratum C Stratum C Stratum C
 SCS soil dry soil total soil water-filled soil organic SCS soil dry soil total soil water-filled soil organic SCS soil dry soil total soil water-filled soil organic

soil type bulk density, porosity, porosity, carbon fraction, soil type bulk density, porosity, porosity, carbon fraction, soil type bulk density, porosity, porosity, carbon fraction,

b
A nA

w
A foc

A b
B nB

w
B foc

B b
C nC

w
C foc

C

(g/cm3) (unitless) (cm3/cm3) (unitless) (g/cm3) (unitless) (cm3/cm3) (unitless) (g/cm3) (unitless) (cm3/cm3) (unitless)

1.65 0.439 0.045 0.002

ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER
MORE Enclosed Enclosed Enclosed Average vapor
 space Soil-bldg. space space Enclosed Floor-wall Indoor flow rate into bldg.

floor pressure floor floor space seam crack air exchange OR
thickness, differential, length, width, height, width, rate, Leave blank to calculate

Lcrack P LB WB HB w ER Qsoil

(cm) (g/cm-s2) (cm) (cm) (cm) (cm) (1/h) (L/m)

10 40 1000 1000 244 0.1 0.25

ENTER ENTER ENTER ENTER ENTER ENTER
Averaging Averaging Target Target hazard
time for time for Exposure Exposure risk for quotient for

carcinogens, noncarcinogens, duration, frequency, carcinogens, noncarcinogens,
ATC ATNC ED EF TR THQ

(yrs) (yrs) (yrs) (days/yr) (unitless) (unitless)

70 30 30 350 1.0E-05 1

Used to calculate risk-based
END soil concentration.

SL-ADV
Version 3.1; 02/04

Reset to 
Defaults

Lookup Soil 
Parameters

Lookup Soil 
Parameters

Lookup Soil 
Parameters
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CHEMICAL PROPERTIES SHEET

Henry's Henry's Enthalpy of Organic Pure
law constant law constant vaporization at Normal carbon component Unit Physical

Diffusivity Diffusivity at reference reference the normal boiling Critical partition water risk Reference state at
in air, in water, temperature, temperature, boiling point, point, temperature, coefficient, solubility, factor, conc., soil

Da Dw H TR Hv,b TB TC Koc S URF RfC temperature,

(cm2/s) (cm2/s) (atm-m3/mol) (oC) (cal/mol) (oK) (oK) (cm3/g) (mg/L) (g/m3)-1 (mg/m3) (S,L,G)

1.24E-01 1.14E-05 3.87E-05 25 6,955 329.20 508.10 5.75E-01 1.00E+06 0.0E+00 3.1E+01 L

END
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INTERMEDIATE CALCULATIONS SHEET

Stratum A Stratum B Stratum C Stratum A Stratum A Stratum A Stratum A Floor-
Source- soil soil soil effective soil soil soil wall Initial soil Bldg.

Exposure building air-filled air-filled air-filled total fluid intrinsic relative air effective vapor seam concentration ventilation
duration, separation, porosity, porosity, porosity, saturation, permeability, permeability, permeability, perimeter, used, rate,

 LT a
A a

B a
C Ste ki krg kv Xcrack CR Qbuilding

(sec) (cm) (cm3/cm3) (cm3/cm3) (cm3/cm3) (cm3/cm3) (cm2) (cm2) (cm2) (cm) (g/kg) (cm3/s)

9.46E+08 1 0.394 ERROR ERROR #N/A #N/A #N/A 1.00E-08 4,000 1.00E+00 1.69E+04

Area of Stratum Stratum Stratum Total
enclosed Crack- Crack Enthalpy of Henry's law Henry's law Vapor A B C overall

space to-total depth vaporization at constant at constant at viscosity at effective effective effective effective Diffusion Convection
below area below ave. soil ave. soil ave. soil ave. soil diffusion diffusion diffusion diffusion path path
grade, ratio, grade, temperature, temperature, temperature, temperature, coefficient, coefficient, coefficient, coefficient, length, length,

AB  Zcrack Hv,TS HTS H'TS TS Deff
A Deff

B Deff
C Deff

T Ld Lp

(cm2) (unitless) (cm) (cal/mol) (atm-m3/mol) (unitless) (g/cm-s) (cm2/s) (cm2/s) (cm2/s) (cm2/s) (cm) (cm)

1.00E+06 4.00E-04 1 7,559 1.97E-05 8.47E-04 1.75E-04 2.89E-02 0.00E+00 0.00E+00 2.89E-02 1 1

Exponent of Infinite
Average Crack equivalent source Infinite Exposure

Soil-water Source vapor effective foundation indoor source Time for duration >
partition vapor Crack flow rate diffusion Area of Peclet attenuation bldg. Finite Finite source time for

coefficient, conc., radius, into bldg., coefficient, crack, number, coefficient, conc., source source depletion, source
Kd Csource rcrack Qsoil Dcrack

Acrack exp(Pef)  Cbuilding  term  term D depletion

(cm3/g) (g/m3) (cm) (cm3/s) (cm2/s) (cm2) (unitless) (unitless) (g/m3) (unitless) (sec)-1
(sec) (YES/NO)

1.15E-03 2.96E+01 0.10 1.91E+01 2.89E-02 4.00E+02 1.50E+07 NA NA 1.51E+03 5.19E-04 8.68E+08 YES

Finite
source Mass Finite Final
indoor limit source finite Unit

attenuation bldg. bldg. source bldg. risk Reference
coefficient, conc., conc., conc., factor, conc.,

<> Cbuilding Cbuilding Cbuilding URF RfC

(unitless) (g/m3) (g/m3) (g/m3) (g/m3)-1 (mg/m3)

NA 2.81E-02 NA 2.81E-02 NA 3.1E+01

END
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RESULTS SHEET

RISK-BASED SOIL CONCENTRATION CALCULATIONS: INCREMENTAL RISK CALCULATIONS:

Incremental Hazard
Indoor Indoor Risk-based Final risk from quotient

exposure exposure indoor Soil indoor vapor from vapor
soil soil exposure saturation exposure intrusion to intrusion to

conc., conc., soil conc., soil indoor air, indoor air,
carcinogen noncarcinogen conc., Csat conc., carcinogen noncarcinogen

(g/kg) (g/kg) (g/kg) (g/kg) (g/kg) (unitless) (unitless)

NA 1.15E+06 1.15E+06 2.86E+07 1.15E+06 NA NA

MESSAGE AND ERROR SUMMARY BELOW: (DO NOT USE RESULTS IF ERRORS ARE PRESENT)
MESSAGE: The values of Csource and Cbuilding on the INTERCALCS worksheet are based on unity and do not represent actual values.
MESSAGE: Risk/HQ or risk-based soil concentration is based on a route-to-route extrapolation.

SCROLL
DOWN

TO "END"

END
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VLOOKUP TABLES

Soil Properties Lookup Table Bulk Density

SCS Soil Type Ks (cm/h) 1 (1/cm) N (unitless) M (unitless) n (cm3/cm3) r (cm3/cm3) Mean Grain Diameter (cm) (g/cm3) w (cm3/cm3) SCS Soil Name

C 0.61 0.01496 1.253 0.2019 0.459 0.098 0.0092 1.43 0.215 Clay
CL 0.34 0.01581 1.416 0.2938 0.442 0.079 0.016 1.48 0.168 Clay Loam
L 0.50 0.01112 1.472 0.3207 0.399 0.061 0.020 1.59 0.148 Loam
LS 4.38 0.03475 1.746 0.4273 0.390 0.049 0.040 1.62 0.076 Loamy Sand
S 26.78 0.03524 3.177 0.6852 0.375 0.053 0.044 1.66 0.054 Sand
SC 0.47 0.03342 1.208 0.1722 0.385 0.117 0.025 1.63 0.197 Sandy Clay
SCL 0.55 0.02109 1.330 0.2481 0.384 0.063 0.029 1.63 0.146 Sandy Clay Loam
SI 1.82 0.00658 1.679 0.4044 0.489 0.050 0.0046 1.35 0.167 Silt
SIC 0.40 0.01622 1.321 0.2430 0.481 0.111 0.0039 1.38 0.216 Silty Clay
SICL 0.46 0.00839 1.521 0.3425 0.482 0.090 0.0056 1.37 0.198 Silty Clay Loam
SIL 0.76 0.00506 1.663 0.3987 0.439 0.065 0.011 1.49 0.180 Silt Loam
SL 1.60 0.02667 1.449 0.3099 0.387 0.039 0.030 1.62 0.103 Sandy Loam

Chemical Properties Lookup Table
Organic Pure Henry's Henry's Enthalpy of
carbon component law constant law constant Normal vaporization at Unit Physical
partition Diffusivity Diffusivity water Henry's at reference reference boiling Critical the normal risk Reference state at

coefficient, in air, in water, solubility, law constant temperature, temperature, point, temperature, boiling point, factor, conc., soil URF RfC
Koc Da Dw S H' H TR TB TC Hv,b URF RfC temperature, extrapolated extrapolated

CAS No. Chemical (cm3/g) (cm2/s) (cm2/s) (mg/L) (unitless) (atm-m3/mol) (oC) (oK) (oK) (cal/mol) (g/m3)-1 (mg/m3) (S,L,G) (X) (X)

Surrogate toxicity values (red 
numbers) used with the surrogate 
chemical presented below.

56235 Carbon tetrachloride 1.74E+02 7.80E-02 8.80E-06 7.93E+02 1.24E+00 3.03E-02 25 349.90 556.60 7,127 6.0E-06 1.0E-01 L
57749 Chlordane 1.20E+05 1.18E-02 4.37E-06 5.60E-02 1.99E-03 4.85E-05 25 624.24 885.73 14,000 1.0E-04 7.0E-04 S
58899 gamma-HCH (Lindane) 1.07E+03 1.42E-02 7.34E-06 7.30E+00 5.73E-04 1.40E-05 25 596.55 839.36 15,000 3.7E-04 1.1E-03 S X X
60297 Ethyl ether 5.73E+00 7.82E-02 8.61E-06 5.68E+04 1.35E+00 3.29E-02 25 307.50 466.74 6,338 0.0E+00 7.0E-01 L X
60571 Dieldrin 2.14E+04 1.25E-02 4.74E-06 1.95E-01 6.18E-04 1.51E-05 25 613.32 842.25 17,000 4.6E-03 1.8E-04 S X
67641 Acetone 5.75E-01 1.24E-01 1.14E-05 1.00E+06 1.59E-03 3.87E-05 25 329.20 508.10 6,955 0.0E+00 3.1E+01 L X
67663 Chloroform 3.98E+01 1.04E-01 1.00E-05 7.92E+03 1.50E-01 3.66E-03 25 334.32 536.40 6,988 2.3E-05 9.8E-02 L
67721 Hexachloroethane 1.78E+03 2.50E-03 6.80E-06 5.00E+01 1.59E-01 3.88E-03 25 458.00 695.00 9,510 1.1E-05 3.0E-02 S X
71432 Benzene 5.89E+01 8.80E-02 9.80E-06 1.79E+03 2.27E-01 5.54E-03 25 353.24 562.16 7,342 7.8E-06 3.0E-02 L
71556 1,1,1-Trichloroethane 1.10E+02 7.80E-02 8.80E-06 1.33E+03 7.03E-01 1.72E-02 25 347.24 545.00 7,136 0.0E+00 5.0E+00 L
72435 Methoxychlor 9.77E+04 1.56E-02 4.46E-06 1.00E-01 6.46E-04 1.58E-05 25 651.02 848.49 16,000 0.0E+00 1.8E-02 S X
72559 DDE 4.47E+06 1.44E-02 5.87E-06 1.20E-01 8.59E-04 2.09E-05 25 636.44 860.38 15,000 9.7E-05 0.0E+00 S X
74839 Methyl bromide 1.05E+01 7.28E-02 1.21E-05 1.52E+04 2.55E-01 6.22E-03 25 276.71 467.00 5,714 0.0E+00 5.0E-03 G
74873 Methyl chloride (chloromethane) 2.12E+00 1.26E-01 6.50E-06 5.33E+03 3.61E-01 8.80E-03 25 249.00 416.25 5,115 1.8E-06 9.0E-02 L
74908 Hydrogen cyanide 3.80E+00 1.93E-01 2.10E-05 1.00E+06 5.44E-03 1.33E-04 25 299.00 456.70 6,676 0.0E+00 3.0E-03 L
74953 Methylene  bromide 1.26E+01 4.30E-02 8.44E-06 1.19E+04 3.52E-02 8.59E-04 25 370.00 583.00 7,868 0.0E+00 4.0E-04 L X
75003 Chloroethane (ethyl chloride) 4.40E+00 2.71E-01 1.15E-05 5.68E+03 3.61E-01 8.80E-03 25 285.30 460.40 5,879 0.0E+00 1.0E+01 L X
75014 Vinyl chloride (chloroethene) 1.86E+01 1.06E-01 1.23E-05 8.80E+03 1.10E+00 2.69E-02 25 259.25 432.00 5,250 4.4E-06 1.0E-01 G
75058 Acetonitrile 4.20E+00 1.28E-01 1.66E-05 1.00E+06 1.42E-03 3.45E-05 25 354.60 545.50 7,110 0.0E+00 6.0E-02 L
75070 Acetaldehyde 1.06E+00 1.24E-01 1.41E-05 1.00E+06 3.23E-03 7.87E-05 25 293.10 466.00 6,157 2.2E-06 9.0E-03 L
75092 Methylene chloride 1.17E+01 1.01E-01 1.17E-05 1.30E+04 8.96E-02 2.18E-03 25 313.00 510.00 6,706 1.0E-08 6.0E-01 L
75150 Carbon disulfide 4.57E+01 1.04E-01 1.00E-05 1.19E+03 1.24E+00 3.02E-02 25 319.00 552.00 6,391 0.0E+00 7.0E-01 L
75218 Ethylene oxide 1.33E+00 1.04E-01 1.45E-05 3.04E+05 2.27E-02 5.54E-04 25 283.60 469.00 6,104 1.0E-04 0.0E+00 L
75252 Bromoform 8.71E+01 1.49E-02 1.03E-05 3.10E+03 2.41E-02 5.88E-04 25 422.35 696.00 9,479 1.1E-06 0.0E+00 L X
75274 Bromodichloromethane 5.50E+01 2.98E-02 1.06E-05 6.74E+03 6.54E-02 1.60E-03 25 363.15 585.85 7,800 3.7E-05 0.0E+00 L X X
75296 2-Chloropropane 9.14E+00 8.88E-02 1.01E-05 3.73E+03 5.93E-01 1.45E-02 25 308.70 485.00 6,286 0.0E+00 1.0E-01 L
75343 1,1-Dichloroethane 3.16E+01 7.42E-02 1.05E-05 5.06E+03 2.30E-01 5.61E-03 25 330.55 523.00 6,895 1.6E-06 0.0E+00 L
75354 1,1-Dichloroethylene 5.89E+01 9.00E-02 1.04E-05 2.25E+03 1.07E+00 2.60E-02 25 304.75 576.05 6,247 0.0E+00 2.0E-01 L
75456 Chlorodifluoromethane 4.79E+01 1.01E-01 1.28E-05 2.00E+00 1.10E+00 2.70E-02 25 232.40 369.30 4,836 0.0E+00 5.0E+01 L
75694 Trichlorofluoromethane 4.97E+02 8.70E-02 9.70E-06 1.10E+03 3.97E+00 9.68E-02 25 296.70 471.00 5,999 0.0E+00 7.0E-01 L
75718 Dichlorodifluoromethane 4.57E+02 6.65E-02 9.92E-06 2.80E+02 1.40E+01 3.42E-01 25 243.20 384.95 9,421 0.0E+00 1.0E-01 L
76131 1,1,2-Trichloro-1,2,2-trifluoroetha 1.11E+04 7.80E-02 8.20E-06 1.70E+02 1.97E+01 4.80E-01 25 320.70 487.30 6,463 0.0E+00 3.0E+01 L
76448 Heptachlor 1.41E+06 1.12E-02 5.69E-06 1.80E-01 6.05E+01 1.48E+00 25 603.69 846.31 13,000 1.3E-03 1.8E-03 S X
77474 Hexachlorocyclopentadiene 2.00E+05 1.61E-02 7.21E-06 1.80E+00 1.10E+00 2.69E-02 25 512.15 746.00 10,931 0.0E+00 2.0E-04 L
78831 Isobutanol 2.59E+00 8.60E-02 9.30E-06 8.50E+04 4.83E-04 1.18E-05 25 381.04 547.78 10,936 0.0E+00 1.1E+00 L X
78875 1,2-Dichloropropane 4.37E+01 7.82E-02 8.73E-06 2.80E+03 1.15E-01 2.79E-03 25 369.52 572.00 7,590 1.0E-05 4.0E-03 L X
78933 Methylethylketone (2-butanone) 2.30E+00 8.08E-02 9.80E-06 2.23E+05 2.29E-03 5.58E-05 25 352.50 536.78 7,481 0.0E+00 5.0E+00 L
79005 1,1,2-Trichloroethane 5.01E+01 7.80E-02 8.80E-06 4.42E+03 3.73E-02 9.11E-04 25 386.15 602.00 8,322 1.6E-05 2.0E-04 L X
79016 Trichloroethylene 1.66E+02 7.90E-02 9.10E-06 1.47E+03 4.21E-01 1.03E-02 25 360.36 544.20 7,505 4.1E-06 3.0E-03 L X
79209 Methyl acetate 3.26E+00 1.04E-01 1.00E-05 2.00E+03 4.84E-03 1.18E-04 25 329.80 506.70 7,260 0.0E+00 3.5E+00 L X
79345 1,1,2,2-Tetrachloroethane 9.33E+01 7.10E-02 7.90E-06 2.96E+03 1.41E-02 3.44E-04 25 419.60 661.15 8,996 5.8E-05 0.0E+00 L X
79469 2-Nitropropane 1.17E+01 9.23E-02 1.01E-05 1.70E+04 5.03E-03 1.23E-04 25 393.20 594.00 8,383 2.7E-03 2.0E-02 L
80626 Methylmethacrylate 6.98E+00 7.70E-02 8.60E-06 1.50E+04 1.38E-02 3.36E-04 25 373.50 567.00 8,975 0.0E+00 7.0E-01 L
83329 Acenaphthene 7.08E+03 4.21E-02 7.69E-06 3.57E+00 6.34E-03 1.55E-04 25 550.54 803.15 12,155 0.0E+00 0.0E+00 S X
86737 Fluorene 1.38E+04 3.63E-02 7.88E-06 1.98E+00 2.60E-03 6.34E-05 25 570.44 870.00 12,666 0.0E+00 0.0E+00 S X
87683 Hexachloro-1,3-butadiene 5.37E+04 5.61E-02 6.16E-06 3.20E+00 3.33E-01 8.13E-03 25 486.15 738.00 10,206 2.2E-05 0.0E+00 L X
88722 o-Nitrotoluene 3.24E+02 5.87E-02 8.67E-06 6.50E+02 5.11E-04 1.25E-05 25 495.00 720.00 12,239 0.0E+00 0.0E+00 L X
91203 Naphthalene 2.00E+03 5.90E-02 7.50E-06 3.10E+01 1.98E-02 4.82E-04 25 491.14 748.40 10,373 3.4E-05 3.0E-03 S
91576 2-Methylnaphthalene 2.81E+03 5.22E-02 7.75E-06 2.46E+01 2.12E-02 5.17E-04 25 514.26 761.00 12,600 0.0E+00 3.0E-03 S X Naphthalene
92524 Biphenyl 4.38E+03 4.04E-02 8.15E-06 7.45E+00 1.23E-02 2.99E-04 25 529.10 789.00 10,890 0.0E+00 1.8E-01 S X
95476 o-Xylene 3.63E+02 8.70E-02 1.00E-05 1.78E+02 2.12E-01 5.18E-03 25 417.60 630.30 8,661 0.0E+00 1.0E-01 L
95501 1,2-Dichlorobenzene 6.17E+02 6.90E-02 7.90E-06 1.56E+02 7.77E-02 1.90E-03 25 453.57 705.00 9,700 0.0E+00 2.0E-01 L
95578 2-Chlorophenol 3.88E+02 5.01E-02 9.46E-06 2.20E+04 1.60E-02 1.18E+05 25 447.53 675.00 9,572 0.0E+00 2.0E-01 L X Phenol
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95636 1,2,4-Trimethylbenzene 1.35E+03 6.06E-02 7.92E-06 5.70E+01 2.52E-01 6.14E-03 25 442.30 649.17 9,369 0.0E+00 7.0E-03 L
96184 1,2,3-Trichloropropane 2.20E+01 7.10E-02 7.90E-06 1.75E+03 1.67E-02 4.08E-04 25 430.00 652.00 9,171 0.0E+00 3.0E-04 L X
96333 Methyl acrylate 4.53E+00 9.76E-02 1.02E-05 6.00E+04 7.68E-03 1.87E-04 25 353.70 536.00 7,749 0.0E+00 1.1E-01 L X
97632 Ethylmethacrylate 2.95E+01 6.53E-02 8.37E-06 3.67E+03 3.44E-02 8.40E-04 25 390.00 571.00 10,957 0.0E+00 3.2E-01 L X
98066 tert-Butylbenzene 7.71E+02 5.65E-02 8.02E-06 2.95E+01 4.87E-01 1.19E-02 25 442.10 1220.00 8,980 0.0E+00 3.0E-02 L X Benzene
98828 Cumene 4.89E+02 6.50E-02 7.10E-06 6.13E+01 4.74E+01 1.46E-02 25 425.56 631.10 10,335 0.0E+00 4.0E-01 L
98862 Acetophenone 5.77E+01 6.00E-02 8.73E-06 6.13E+03 4.38E-04 1.07E-05 25 475.00 709.50 11,732 0.0E+00 3.5E-01 S,L X
98953 Nitrobenzene 6.46E+01 7.60E-02 8.60E-06 2.09E+03 9.82E-04 2.39E-05 25 483.95 719.00 10,566 4.0E-05 9.0E-03 L

100414 Ethylbenzene 3.63E+02 7.50E-02 7.80E-06 1.69E+02 3.22E-01 7.86E-03 25 409.34 617.20 8,501 2.5E-06 1.0E+00 L
100425 Styrene 7.76E+02 7.10E-02 8.00E-06 3.10E+02 1.12E-01 2.74E-03 25 418.31 636.00 8,737 0.0E+00 1.0E+00 L
100447 Benzylchloride 6.14E+01 7.50E-02 7.80E-06 5.25E+02 1.70E-02 4.14E-04 25 452.00 685.00 8,773 4.9E-05 0.0E+00 L X
100527 Benzaldehyde 4.59E+01 7.21E-02 9.07E-06 3.30E+03 9.73E-04 2.37E-05 25 452.00 695.00 11,658 0.0E+00 3.5E-01 L X
103651 n-Propylbenzene 5.62E+02 6.01E-02 7.83E-06 6.00E+01 4.37E-01 1.07E-02 25 432.20 630.00 9,123 0.0E+00 1.0E+00 L X
104518 n-Butylbenzene 1.11E+03 5.70E-02 8.12E-06 2.00E+00 5.38E-01 1.31E-02 25 456.46 660.50 9,290 0.0E+00 3.0E-02 L X Benzene
106423 p-Xylene 3.89E+02 7.69E-02 8.44E-06 1.85E+02 3.13E-01 7.64E-03 25 411.52 616.20 8,525 0.0E+00 1.0E-01 L
106467 1,4-Dichlorobenzene 6.17E+02 6.90E-02 7.90E-06 7.90E+01 9.82E-02 2.39E-03 25 447.21 684.75 9,271 1.1E-05 8.0E-01 S
106934 1,2-Dibromoethane (ethylene dibr 2.50E+01 2.17E-02 1.19E-05 4.18E+03 3.04E-02 7.41E-04 25 404.60 583.00 8,310 6.0E-04 9.0E-03 L
106990 1,3-Butadiene 1.91E+01 2.49E-01 1.08E-05 7.35E+02 3.01E+00 7.34E-02 25 268.60 425.00 5,370 3.0E-02 2.0E-03 L
107028 Acrolein 2.76E+00 1.05E-01 1.22E-05 2.13E+05 4.99E-03 1.22E-04 25 325.60 506.00 6,731 0.0E+00 2.0E-05 L
107062 1,2-Dichloroethane 1.74E+01 1.04E-01 9.90E-06 8.52E+03 4.00E-02 9.77E-04 25 356.65 561.00 7,643 2.6E-05 7.0E-03 L
107131 Acrylonitrile 5.90E+00 1.22E-01 1.34E-05 7.40E+04 4.21E-03 1.03E-04 25 350.30 519.00 7,786 6.8E-05 2.0E-03 L
108054 Vinyl acetate 5.25E+00 8.50E-02 9.20E-06 2.00E+04 2.09E-02 5.10E-04 25 345.65 519.13 7,800 0.0E+00 2.0E-01 L
108101 Methylisobutylketone (4-methyl-2 9.06E+00 7.50E-02 7.80E-06 1.90E+04 5.64E-03 1.38E-04 25 389.50 571.00 8,243 0.0E+00 3.0E+00 L
108383 m-Xylene 4.07E+02 7.00E-02 7.80E-06 1.61E+02 3.00E-01 7.32E-03 25 412.27 617.05 8,523 0.0E+00 1.0E-01 L
108678 1,3,5-Trimethylbenzene 1.35E+03 6.02E-02 8.67E-06 2.00E+00 2.41E-01 5.87E-03 25 437.89 637.25 9,321 0.0E+00 7.0E-03 L 1,2,4-Trimethylbenzene
108872 Methylcyclohexane 7.85E+01 7.35E-02 8.52E-06 1.40E+01 4.22E+00 1.03E-01 25 373.90 572.20 7,474 0.0E+00 3.0E+00 L
108883 Toluene 1.82E+02 8.70E-02 8.60E-06 5.26E+02 2.72E-01 6.62E-03 25 383.78 591.79 7,930 0.0E+00 5.0E+00 L
108907 Chlorobenzene 2.19E+02 7.30E-02 8.70E-06 4.72E+02 1.51E-01 3.69E-03 25 404.87 632.40 8,410 0.0E+00 5.0E-02 L
109693 1-Chlorobutane 1.72E+01 8.26E-02 1.00E-05 1.10E+03 6.93E-01 1.69E-02 25 351.60 542.00 7,263 0.0E+00 1.4E+00 L X
110009 Furan 1.86E+01 1.04E-01 1.22E-05 1.00E+04 2.21E-01 5.39E-03 25 304.60 490.20 6,477 0.0E+00 3.5E-03 L X
110543 Hexane 4.34E+01 2.00E-01 7.77E-06 1.24E+01 6.82E+01 1.66E+00 25 341.70 508.00 6,895 0.0E+00 2.0E-01 L
111444 Bis(2-chloroethyl)ether 1.55E+01 6.92E-02 7.53E-06 1.72E+04 7.36E-04 1.80E-05 25 451.15 659.79 10,803 3.3E-04 0.0E+00 L
115297 Endosulfan 2.14E+03 1.15E-02 4.55E-06 5.10E-01 4.58E-04 1.12E-05 25 674.43 942.94 14,000 0.0E+00 2.1E-02 S X
118741 Hexachlorobenzene 5.50E+04 5.42E-02 5.91E-06 5.00E-03 5.40E-02 1.32E-03 25 582.55 825.00 14,447 4.6E-04 0.0E+00 S X
120821 1,2,4-Trichlorobenzene 1.78E+03 3.00E-02 8.23E-06 4.88E+01 5.81E-02 1.42E-03 25 486.15 725.00 10,471 0.0E+00 2.0E-03 L
123739 Crotonaldehyde (2-butenal) 4.82E+00 9.56E-02 1.07E-05 3.69E+04 7.99E-04 1.95E-05 25 375.20 568.00 9 5.4E-04 0.0E+00 L X
124481 Chlorodibromomethane 6.31E+01 1.96E-02 1.05E-05 2.60E+03 3.20E-02 7.81E-04 25 416.14 678.20 5,900 2.7E-05 0.0E+00 L X X
126987 Methacrylonitrile 3.58E+01 1.12E-01 1.32E-05 2.54E+04 1.01E-02 2.46E-04 25 363.30 554.00 7,600 0.0E+00 7.0E-04 L
126998 2-Chloro-1,3-butadiene (chloropre 6.73E+01 8.58E-02 1.03E-05 2.12E+03 4.91E-01 1.20E-02 25 332.40 525.00 8,075 0.0E+00 7.0E-03 L
127184 Tetrachloroethylene 1.55E+02 7.20E-02 8.20E-06 2.00E+02 7.53E-01 1.84E-02 25 394.40 620.20 8,288 2.6E-07 6.0E-04 L
129000 Pyrene 1.05E+05 2.72E-02 7.24E-06 1.35E+00 4.50E-04 1.10E-05 25 667.95 936 14370 0.0E+00 0.0E+00 S X
132649 Dibenzofuran 5.15E+03 2.38E-02 6.00E-06 3.10E+00 5.15E-04 1.26E-05 25 560 824 66400 0.0E+00 0.0E+00 S X
135988 sec-Butylbenzene 9.66E+02 5.70E-02 8.12E-06 3.94E+00 5.68E-01 1.39E-02 25 446.5 679 88730 0.0E+00 3.0E-02 L X Benzene
141786 Ethylacetate 6.44E+00 7.32E-02 9.70E-06 8.03E+04 5.64E-03 1.38E-04 25 350.26 523.3 7633.66 0.0E+00 3.2E+00 L X
156592 cis-1,2-Dichloroethylene 3.55E+01 7.36E-02 1.13E-05 3.50E+03 1.67E-01 4.07E-03 25 333.65 544 7192 0.0E+00 6.0E-02 L X trans-1,2-Dichloroethylene
156605 trans-1,2-Dichloroethylene 5.25E+01 7.07E-02 1.19E-05 6.30E+03 3.84E-01 9.36E-03 25 320.85 516.5 6717 0.0E+00 6.0E-02 L X
541731 1,3-Dichlorobenzene 1.98E+03 6.92E-02 7.86E-06 1.34E+02 1.27E-01 3.09E-03 25 446 684 9230.18 0.0E+00 2.0E-01 L X 1,2-Dichlorobenzene
309002 Aldrin 2.45E+06 1.32E-02 4.86E-06 1.70E-02 6.95E-03 1.70E-04 25 603.01 839.37 15000 4.9E-03 1.1E-04 S X
319846 alpha-HCH (alpha-BHC) 1.23E+03 1.42E-02 7.34E-06 2.00E+00 4.34E-04 1.06E-05 25 596.55 839.36 15000 1.8E-03 0.0E+00 S
542756 1,3-Dichloropropene 4.57E+01 6.26E-02 1.00E-05 2.80E+03 7.24E-01 1.77E-02 25 381.15 587.38 7900 4.0E-06 2.0E-02 L
630206 1,1,1,2-Tetrachloroethane 1.16E+02 7.10E-02 7.90E-06 1.10E+03 9.90E-02 2.41E-03 25 403.5 624 9768.282525 7.4E-06 0.0E+00 L X

1634044 MTBE 7.26E+00 1.02E-01 1.05E-05 5.10E+04 2.56E-02 6.23E-04 25 328.3 497.1 6677.66 0.0E+00 3.0E+00 L
7439976 Mercury (elemental) 5.20E+01 3.07E-02 6.30E-06 2.00E+01 4.40E-01 1.07E-02 25 629.88 1750 14127 0.0E+00 3.0E-04 L
591786 2-Hexanone 1.50E+01 7.00E-02 8.40E-06 1.70E+04 3.80E-03 9.30E-05 25 400.8 587 8554 0.0E+00 3.0E-02 L

Highlighted chemicals do not have inhalation toxicity values or a surrogate.
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DATA ENTRY SHEET

CALCULATE RISK-BASED SOIL CONCENTRATION (enter "X" in "YES" box)

YES X

OR
CALCULATE INCREMENTAL RISKS FROM ACTUAL SOIL CONCENTRATION (enter "X" in "YES" box and initial soil conc. below)

YES

ENTER ENTER
Initial

Chemical soil
CAS No. conc.,

(numbers only, CR

no dashes) (g/kg) Chemical

108883 Toluene

ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER
MORE Depth Depth below Totals must add up to value of Lt (cell G28) Soil

 below grade grade to bottom Thickness Thickness stratum A User-defined
Average to bottom Depth below of contamination, Thickness of soil of soil SCS stratum A

soil of enclosed grade to top (enter value of 0 of soil stratum B, stratum C, soil type soil vapor
temperature, space floor, of contamination, if value is unknown) stratum A, (Enter value or 0) (Enter value or 0) (used to estimate OR permeability,

TS LF Lt Lb hA hB hC soil vapor kv

(oC) (cm) (cm) (cm) (cm) (cm) (cm) permeability) (cm2)

10 1 1 183 183 0 0 1.00E-08

ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER
MORE Stratum A Stratum A Stratum A Stratum A Stratum A Stratum B Stratum B Stratum B Stratum B Stratum B Stratum C Stratum C Stratum C Stratum C Stratum C
 SCS soil dry soil total soil water-filled soil organic SCS soil dry soil total soil water-filled soil organic SCS soil dry soil total soil water-filled soil organic

soil type bulk density, porosity, porosity, carbon fraction, soil type bulk density, porosity, porosity, carbon fraction, soil type bulk density, porosity, porosity, carbon fraction,

b
A nA

w
A foc

A b
B nB

w
B foc

B b
C nC

w
C foc

C

(g/cm3) (unitless) (cm3/cm3) (unitless) (g/cm3) (unitless) (cm3/cm3) (unitless) (g/cm3) (unitless) (cm3/cm3) (unitless)

1.65 0.439 0.045 0.002

ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER
MORE Enclosed Enclosed Enclosed Average vapor
 space Soil-bldg. space space Enclosed Floor-wall Indoor flow rate into bldg.

floor pressure floor floor space seam crack air exchange OR
thickness, differential, length, width, height, width, rate, Leave blank to calculate

Lcrack P LB WB HB w ER Qsoil

(cm) (g/cm-s2) (cm) (cm) (cm) (cm) (1/h) (L/m)

10 40 1000 1000 244 0.1 0.25

ENTER ENTER ENTER ENTER ENTER ENTER
Averaging Averaging Target Target hazard
time for time for Exposure Exposure risk for quotient for

carcinogens, noncarcinogens, duration, frequency, carcinogens, noncarcinogens,
ATC ATNC ED EF TR THQ

(yrs) (yrs) (yrs) (days/yr) (unitless) (unitless)

70 30 30 350 1.0E-05 1

Used to calculate risk-based
END soil concentration.

SL-ADV
Version 3.1; 02/04

Reset to 
Defaults

Lookup Soil 
Parameters

Lookup Soil 
Parameters

Lookup Soil 
Parameters
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CHEMICAL PROPERTIES SHEET

Henry's Henry's Enthalpy of Organic Pure
law constant law constant vaporization at Normal carbon component Unit Physical

Diffusivity Diffusivity at reference reference the normal boiling Critical partition water risk Reference state at
in air, in water, temperature, temperature, boiling point, point, temperature, coefficient, solubility, factor, conc., soil

Da Dw H TR Hv,b TB TC Koc S URF RfC temperature,

(cm2/s) (cm2/s) (atm-m3/mol) (oC) (cal/mol) (oK) (oK) (cm3/g) (mg/L) (g/m3)-1 (mg/m3) (S,L,G)

8.70E-02 8.60E-06 6.62E-03 25 7,930 383.78 591.79 1.82E+02 5.26E+02 0.0E+00 5.0E+00 L

END
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INTERMEDIATE CALCULATIONS SHEET

Stratum A Stratum B Stratum C Stratum A Stratum A Stratum A Stratum A Floor-
Source- soil soil soil effective soil soil soil wall Initial soil Bldg.

Exposure building air-filled air-filled air-filled total fluid intrinsic relative air effective vapor seam concentration ventilation
duration, separation, porosity, porosity, porosity, saturation, permeability, permeability, permeability, perimeter, used, rate,

 LT a
A a

B a
C Ste ki krg kv Xcrack CR Qbuilding

(sec) (cm) (cm3/cm3) (cm3/cm3) (cm3/cm3) (cm3/cm3) (cm2) (cm2) (cm2) (cm) (g/kg) (cm3/s)

9.46E+08 1 0.394 ERROR ERROR #N/A #N/A #N/A 1.00E-08 4,000 1.00E+00 1.69E+04

Area of Stratum Stratum Stratum Total
enclosed Crack- Crack Enthalpy of Henry's law Henry's law Vapor A B C overall

space to-total depth vaporization at constant at constant at viscosity at effective effective effective effective Diffusion Convection
below area below ave. soil ave. soil ave. soil ave. soil diffusion diffusion diffusion diffusion path path
grade, ratio, grade, temperature, temperature, temperature, temperature, coefficient, coefficient, coefficient, coefficient, length, length,

AB  Zcrack Hv,TS HTS H'TS TS Deff
A Deff

B Deff
C Deff

T Ld Lp

(cm2) (unitless) (cm) (cal/mol) (atm-m3/mol) (unitless) (g/cm-s) (cm2/s) (cm2/s) (cm2/s) (cm2/s) (cm) (cm)

1.00E+06 4.00E-04 1 9,154 2.92E-03 1.26E-01 1.75E-04 2.03E-02 0.00E+00 0.00E+00 2.03E-02 1 1

Exponent of Infinite
Average Crack equivalent source Infinite Exposure

Soil-water Source vapor effective foundation indoor source Time for duration >
partition vapor Crack flow rate diffusion Area of Peclet attenuation bldg. Finite Finite source time for

coefficient, conc., radius, into bldg., coefficient, crack, number, coefficient, conc., source source depletion, source
Kd Csource rcrack Qsoil Dcrack

Acrack exp(Pef)  Cbuilding  term  term D depletion

(cm3/g) (g/m3) (cm) (cm3/s) (cm2/s) (cm2) (unitless) (unitless) (g/m3) (unitless) (sec)-1
(sec) (YES/NO)

3.64E-01 2.98E+02 0.10 1.91E+01 2.03E-02 4.00E+02 1.70E+10 NA NA 1.06E+03 3.67E-03 5.72E+07 YES

Finite
source Mass Finite Final
indoor limit source finite Unit

attenuation bldg. bldg. source bldg. risk Reference
coefficient, conc., conc., conc., factor, conc.,

<> Cbuilding Cbuilding Cbuilding URF RfC

(unitless) (g/m3) (g/m3) (g/m3) (g/m3)-1 (mg/m3)

NA 1.87E-02 NA 1.87E-02 NA 5.0E+00

END
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RESULTS SHEET

RISK-BASED SOIL CONCENTRATION CALCULATIONS: INCREMENTAL RISK CALCULATIONS:

Incremental Hazard
Indoor Indoor Risk-based Final risk from quotient

exposure exposure indoor Soil indoor vapor from vapor
soil soil exposure saturation exposure intrusion to intrusion to

conc., conc., soil conc., soil indoor air, indoor air,
carcinogen noncarcinogen conc., Csat conc., carcinogen noncarcinogen

(g/kg) (g/kg) (g/kg) (g/kg) (g/kg) (unitless) (unitless)

NA 2.78E+05 2.78E+05 2.22E+05 2.22E+05 NA NA

MESSAGE AND ERROR SUMMARY BELOW: (DO NOT USE RESULTS IF ERRORS ARE PRESENT)
MESSAGE: The values of Csource and Cbuilding on the INTERCALCS worksheet are based on unity and do not represent actual values.

ERROR: Stratum A must be = depth below grade to top of contamination.
SCROLL
DOWN

TO "END"

END

SL-ADV-REV2-4_V-Site_Courtyard_Toluene.xls 4 of 8



VLOOKUP TABLES

Soil Properties Lookup Table Bulk Density

SCS Soil Type Ks (cm/h) 1 (1/cm) N (unitless) M (unitless) n (cm3/cm3) r (cm3/cm3) Mean Grain Diameter (cm) (g/cm3) w (cm3/cm3) SCS Soil Name

C 0.61 0.01496 1.253 0.2019 0.459 0.098 0.0092 1.43 0.215 Clay
CL 0.34 0.01581 1.416 0.2938 0.442 0.079 0.016 1.48 0.168 Clay Loam
L 0.50 0.01112 1.472 0.3207 0.399 0.061 0.020 1.59 0.148 Loam
LS 4.38 0.03475 1.746 0.4273 0.390 0.049 0.040 1.62 0.076 Loamy Sand
S 26.78 0.03524 3.177 0.6852 0.375 0.053 0.044 1.66 0.054 Sand
SC 0.47 0.03342 1.208 0.1722 0.385 0.117 0.025 1.63 0.197 Sandy Clay
SCL 0.55 0.02109 1.330 0.2481 0.384 0.063 0.029 1.63 0.146 Sandy Clay Loam
SI 1.82 0.00658 1.679 0.4044 0.489 0.050 0.0046 1.35 0.167 Silt
SIC 0.40 0.01622 1.321 0.2430 0.481 0.111 0.0039 1.38 0.216 Silty Clay
SICL 0.46 0.00839 1.521 0.3425 0.482 0.090 0.0056 1.37 0.198 Silty Clay Loam
SIL 0.76 0.00506 1.663 0.3987 0.439 0.065 0.011 1.49 0.180 Silt Loam
SL 1.60 0.02667 1.449 0.3099 0.387 0.039 0.030 1.62 0.103 Sandy Loam

Chemical Properties Lookup Table
Organic Pure Henry's Henry's Enthalpy of
carbon component law constant law constant Normal vaporization at Unit Physical
partition Diffusivity Diffusivity water Henry's at reference reference boiling Critical the normal risk Reference state at

coefficient, in air, in water, solubility, law constant temperature, temperature, point, temperature, boiling point, factor, conc., soil URF RfC
Koc Da Dw S H' H TR TB TC Hv,b URF RfC temperature, extrapolated extrapolated

CAS No. Chemical (cm3/g) (cm2/s) (cm2/s) (mg/L) (unitless) (atm-m3/mol) (oC) (oK) (oK) (cal/mol) (g/m3)-1 (mg/m3) (S,L,G) (X) (X)

Surrogate toxicity values (red 
numbers) used with the surrogate 
chemical presented below.

56235 Carbon tetrachloride 1.74E+02 7.80E-02 8.80E-06 7.93E+02 1.24E+00 3.03E-02 25 349.90 556.60 7,127 6.0E-06 1.0E-01 L
57749 Chlordane 1.20E+05 1.18E-02 4.37E-06 5.60E-02 1.99E-03 4.85E-05 25 624.24 885.73 14,000 1.0E-04 7.0E-04 S
58899 gamma-HCH (Lindane) 1.07E+03 1.42E-02 7.34E-06 7.30E+00 5.73E-04 1.40E-05 25 596.55 839.36 15,000 3.7E-04 1.1E-03 S X X
60297 Ethyl ether 5.73E+00 7.82E-02 8.61E-06 5.68E+04 1.35E+00 3.29E-02 25 307.50 466.74 6,338 0.0E+00 7.0E-01 L X
60571 Dieldrin 2.14E+04 1.25E-02 4.74E-06 1.95E-01 6.18E-04 1.51E-05 25 613.32 842.25 17,000 4.6E-03 1.8E-04 S X
67641 Acetone 5.75E-01 1.24E-01 1.14E-05 1.00E+06 1.59E-03 3.87E-05 25 329.20 508.10 6,955 0.0E+00 3.1E+01 L X
67663 Chloroform 3.98E+01 1.04E-01 1.00E-05 7.92E+03 1.50E-01 3.66E-03 25 334.32 536.40 6,988 2.3E-05 9.8E-02 L
67721 Hexachloroethane 1.78E+03 2.50E-03 6.80E-06 5.00E+01 1.59E-01 3.88E-03 25 458.00 695.00 9,510 1.1E-05 3.0E-02 S X
71432 Benzene 5.89E+01 8.80E-02 9.80E-06 1.79E+03 2.27E-01 5.54E-03 25 353.24 562.16 7,342 7.8E-06 3.0E-02 L
71556 1,1,1-Trichloroethane 1.10E+02 7.80E-02 8.80E-06 1.33E+03 7.03E-01 1.72E-02 25 347.24 545.00 7,136 0.0E+00 5.0E+00 L
72435 Methoxychlor 9.77E+04 1.56E-02 4.46E-06 1.00E-01 6.46E-04 1.58E-05 25 651.02 848.49 16,000 0.0E+00 1.8E-02 S X
72559 DDE 4.47E+06 1.44E-02 5.87E-06 1.20E-01 8.59E-04 2.09E-05 25 636.44 860.38 15,000 9.7E-05 0.0E+00 S X
74839 Methyl bromide 1.05E+01 7.28E-02 1.21E-05 1.52E+04 2.55E-01 6.22E-03 25 276.71 467.00 5,714 0.0E+00 5.0E-03 G
74873 Methyl chloride (chloromethane) 2.12E+00 1.26E-01 6.50E-06 5.33E+03 3.61E-01 8.80E-03 25 249.00 416.25 5,115 1.8E-06 9.0E-02 L
74908 Hydrogen cyanide 3.80E+00 1.93E-01 2.10E-05 1.00E+06 5.44E-03 1.33E-04 25 299.00 456.70 6,676 0.0E+00 3.0E-03 L
74953 Methylene  bromide 1.26E+01 4.30E-02 8.44E-06 1.19E+04 3.52E-02 8.59E-04 25 370.00 583.00 7,868 0.0E+00 4.0E-04 L X
75003 Chloroethane (ethyl chloride) 4.40E+00 2.71E-01 1.15E-05 5.68E+03 3.61E-01 8.80E-03 25 285.30 460.40 5,879 0.0E+00 1.0E+01 L X
75014 Vinyl chloride (chloroethene) 1.86E+01 1.06E-01 1.23E-05 8.80E+03 1.10E+00 2.69E-02 25 259.25 432.00 5,250 4.4E-06 1.0E-01 G
75058 Acetonitrile 4.20E+00 1.28E-01 1.66E-05 1.00E+06 1.42E-03 3.45E-05 25 354.60 545.50 7,110 0.0E+00 6.0E-02 L
75070 Acetaldehyde 1.06E+00 1.24E-01 1.41E-05 1.00E+06 3.23E-03 7.87E-05 25 293.10 466.00 6,157 2.2E-06 9.0E-03 L
75092 Methylene chloride 1.17E+01 1.01E-01 1.17E-05 1.30E+04 8.96E-02 2.18E-03 25 313.00 510.00 6,706 1.0E-08 6.0E-01 L
75150 Carbon disulfide 4.57E+01 1.04E-01 1.00E-05 1.19E+03 1.24E+00 3.02E-02 25 319.00 552.00 6,391 0.0E+00 7.0E-01 L
75218 Ethylene oxide 1.33E+00 1.04E-01 1.45E-05 3.04E+05 2.27E-02 5.54E-04 25 283.60 469.00 6,104 1.0E-04 0.0E+00 L
75252 Bromoform 8.71E+01 1.49E-02 1.03E-05 3.10E+03 2.41E-02 5.88E-04 25 422.35 696.00 9,479 1.1E-06 0.0E+00 L X
75274 Bromodichloromethane 5.50E+01 2.98E-02 1.06E-05 6.74E+03 6.54E-02 1.60E-03 25 363.15 585.85 7,800 3.7E-05 0.0E+00 L X X
75296 2-Chloropropane 9.14E+00 8.88E-02 1.01E-05 3.73E+03 5.93E-01 1.45E-02 25 308.70 485.00 6,286 0.0E+00 1.0E-01 L
75343 1,1-Dichloroethane 3.16E+01 7.42E-02 1.05E-05 5.06E+03 2.30E-01 5.61E-03 25 330.55 523.00 6,895 1.6E-06 0.0E+00 L
75354 1,1-Dichloroethylene 5.89E+01 9.00E-02 1.04E-05 2.25E+03 1.07E+00 2.60E-02 25 304.75 576.05 6,247 0.0E+00 2.0E-01 L
75456 Chlorodifluoromethane 4.79E+01 1.01E-01 1.28E-05 2.00E+00 1.10E+00 2.70E-02 25 232.40 369.30 4,836 0.0E+00 5.0E+01 L
75694 Trichlorofluoromethane 4.97E+02 8.70E-02 9.70E-06 1.10E+03 3.97E+00 9.68E-02 25 296.70 471.00 5,999 0.0E+00 7.0E-01 L
75718 Dichlorodifluoromethane 4.57E+02 6.65E-02 9.92E-06 2.80E+02 1.40E+01 3.42E-01 25 243.20 384.95 9,421 0.0E+00 1.0E-01 L
76131 1,1,2-Trichloro-1,2,2-trifluoroetha 1.11E+04 7.80E-02 8.20E-06 1.70E+02 1.97E+01 4.80E-01 25 320.70 487.30 6,463 0.0E+00 3.0E+01 L
76448 Heptachlor 1.41E+06 1.12E-02 5.69E-06 1.80E-01 6.05E+01 1.48E+00 25 603.69 846.31 13,000 1.3E-03 1.8E-03 S X
77474 Hexachlorocyclopentadiene 2.00E+05 1.61E-02 7.21E-06 1.80E+00 1.10E+00 2.69E-02 25 512.15 746.00 10,931 0.0E+00 2.0E-04 L
78831 Isobutanol 2.59E+00 8.60E-02 9.30E-06 8.50E+04 4.83E-04 1.18E-05 25 381.04 547.78 10,936 0.0E+00 1.1E+00 L X
78875 1,2-Dichloropropane 4.37E+01 7.82E-02 8.73E-06 2.80E+03 1.15E-01 2.79E-03 25 369.52 572.00 7,590 1.0E-05 4.0E-03 L X
78933 Methylethylketone (2-butanone) 2.30E+00 8.08E-02 9.80E-06 2.23E+05 2.29E-03 5.58E-05 25 352.50 536.78 7,481 0.0E+00 5.0E+00 L
79005 1,1,2-Trichloroethane 5.01E+01 7.80E-02 8.80E-06 4.42E+03 3.73E-02 9.11E-04 25 386.15 602.00 8,322 1.6E-05 2.0E-04 L X
79016 Trichloroethylene 1.66E+02 7.90E-02 9.10E-06 1.47E+03 4.21E-01 1.03E-02 25 360.36 544.20 7,505 4.1E-06 3.0E-03 L X
79209 Methyl acetate 3.26E+00 1.04E-01 1.00E-05 2.00E+03 4.84E-03 1.18E-04 25 329.80 506.70 7,260 0.0E+00 3.5E+00 L X
79345 1,1,2,2-Tetrachloroethane 9.33E+01 7.10E-02 7.90E-06 2.96E+03 1.41E-02 3.44E-04 25 419.60 661.15 8,996 5.8E-05 0.0E+00 L X
79469 2-Nitropropane 1.17E+01 9.23E-02 1.01E-05 1.70E+04 5.03E-03 1.23E-04 25 393.20 594.00 8,383 2.7E-03 2.0E-02 L
80626 Methylmethacrylate 6.98E+00 7.70E-02 8.60E-06 1.50E+04 1.38E-02 3.36E-04 25 373.50 567.00 8,975 0.0E+00 7.0E-01 L
83329 Acenaphthene 7.08E+03 4.21E-02 7.69E-06 3.57E+00 6.34E-03 1.55E-04 25 550.54 803.15 12,155 0.0E+00 0.0E+00 S X
86737 Fluorene 1.38E+04 3.63E-02 7.88E-06 1.98E+00 2.60E-03 6.34E-05 25 570.44 870.00 12,666 0.0E+00 0.0E+00 S X
87683 Hexachloro-1,3-butadiene 5.37E+04 5.61E-02 6.16E-06 3.20E+00 3.33E-01 8.13E-03 25 486.15 738.00 10,206 2.2E-05 0.0E+00 L X
88722 o-Nitrotoluene 3.24E+02 5.87E-02 8.67E-06 6.50E+02 5.11E-04 1.25E-05 25 495.00 720.00 12,239 0.0E+00 0.0E+00 L X
91203 Naphthalene 2.00E+03 5.90E-02 7.50E-06 3.10E+01 1.98E-02 4.82E-04 25 491.14 748.40 10,373 3.4E-05 3.0E-03 S
91576 2-Methylnaphthalene 2.81E+03 5.22E-02 7.75E-06 2.46E+01 2.12E-02 5.17E-04 25 514.26 761.00 12,600 0.0E+00 3.0E-03 S X Naphthalene
92524 Biphenyl 4.38E+03 4.04E-02 8.15E-06 7.45E+00 1.23E-02 2.99E-04 25 529.10 789.00 10,890 0.0E+00 1.8E-01 S X
95476 o-Xylene 3.63E+02 8.70E-02 1.00E-05 1.78E+02 2.12E-01 5.18E-03 25 417.60 630.30 8,661 0.0E+00 1.0E-01 L
95501 1,2-Dichlorobenzene 6.17E+02 6.90E-02 7.90E-06 1.56E+02 7.77E-02 1.90E-03 25 453.57 705.00 9,700 0.0E+00 2.0E-01 L
95578 2-Chlorophenol 3.88E+02 5.01E-02 9.46E-06 2.20E+04 1.60E-02 1.18E+05 25 447.53 675.00 9,572 0.0E+00 2.0E-01 L X Phenol
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VLOOKUP TABLES

95636 1,2,4-Trimethylbenzene 1.35E+03 6.06E-02 7.92E-06 5.70E+01 2.52E-01 6.14E-03 25 442.30 649.17 9,369 0.0E+00 7.0E-03 L
96184 1,2,3-Trichloropropane 2.20E+01 7.10E-02 7.90E-06 1.75E+03 1.67E-02 4.08E-04 25 430.00 652.00 9,171 0.0E+00 3.0E-04 L X
96333 Methyl acrylate 4.53E+00 9.76E-02 1.02E-05 6.00E+04 7.68E-03 1.87E-04 25 353.70 536.00 7,749 0.0E+00 1.1E-01 L X
97632 Ethylmethacrylate 2.95E+01 6.53E-02 8.37E-06 3.67E+03 3.44E-02 8.40E-04 25 390.00 571.00 10,957 0.0E+00 3.2E-01 L X
98066 tert-Butylbenzene 7.71E+02 5.65E-02 8.02E-06 2.95E+01 4.87E-01 1.19E-02 25 442.10 1220.00 8,980 0.0E+00 3.0E-02 L X Benzene
98828 Cumene 4.89E+02 6.50E-02 7.10E-06 6.13E+01 4.74E+01 1.46E-02 25 425.56 631.10 10,335 0.0E+00 4.0E-01 L
98862 Acetophenone 5.77E+01 6.00E-02 8.73E-06 6.13E+03 4.38E-04 1.07E-05 25 475.00 709.50 11,732 0.0E+00 3.5E-01 S,L X
98953 Nitrobenzene 6.46E+01 7.60E-02 8.60E-06 2.09E+03 9.82E-04 2.39E-05 25 483.95 719.00 10,566 4.0E-05 9.0E-03 L

100414 Ethylbenzene 3.63E+02 7.50E-02 7.80E-06 1.69E+02 3.22E-01 7.86E-03 25 409.34 617.20 8,501 2.5E-06 1.0E+00 L
100425 Styrene 7.76E+02 7.10E-02 8.00E-06 3.10E+02 1.12E-01 2.74E-03 25 418.31 636.00 8,737 0.0E+00 1.0E+00 L
100447 Benzylchloride 6.14E+01 7.50E-02 7.80E-06 5.25E+02 1.70E-02 4.14E-04 25 452.00 685.00 8,773 4.9E-05 0.0E+00 L X
100527 Benzaldehyde 4.59E+01 7.21E-02 9.07E-06 3.30E+03 9.73E-04 2.37E-05 25 452.00 695.00 11,658 0.0E+00 3.5E-01 L X
103651 n-Propylbenzene 5.62E+02 6.01E-02 7.83E-06 6.00E+01 4.37E-01 1.07E-02 25 432.20 630.00 9,123 0.0E+00 1.0E+00 L X
104518 n-Butylbenzene 1.11E+03 5.70E-02 8.12E-06 2.00E+00 5.38E-01 1.31E-02 25 456.46 660.50 9,290 0.0E+00 3.0E-02 L X Benzene
106423 p-Xylene 3.89E+02 7.69E-02 8.44E-06 1.85E+02 3.13E-01 7.64E-03 25 411.52 616.20 8,525 0.0E+00 1.0E-01 L
106467 1,4-Dichlorobenzene 6.17E+02 6.90E-02 7.90E-06 7.90E+01 9.82E-02 2.39E-03 25 447.21 684.75 9,271 1.1E-05 8.0E-01 S
106934 1,2-Dibromoethane (ethylene dibr 2.50E+01 2.17E-02 1.19E-05 4.18E+03 3.04E-02 7.41E-04 25 404.60 583.00 8,310 6.0E-04 9.0E-03 L
106990 1,3-Butadiene 1.91E+01 2.49E-01 1.08E-05 7.35E+02 3.01E+00 7.34E-02 25 268.60 425.00 5,370 3.0E-02 2.0E-03 L
107028 Acrolein 2.76E+00 1.05E-01 1.22E-05 2.13E+05 4.99E-03 1.22E-04 25 325.60 506.00 6,731 0.0E+00 2.0E-05 L
107062 1,2-Dichloroethane 1.74E+01 1.04E-01 9.90E-06 8.52E+03 4.00E-02 9.77E-04 25 356.65 561.00 7,643 2.6E-05 7.0E-03 L
107131 Acrylonitrile 5.90E+00 1.22E-01 1.34E-05 7.40E+04 4.21E-03 1.03E-04 25 350.30 519.00 7,786 6.8E-05 2.0E-03 L
108054 Vinyl acetate 5.25E+00 8.50E-02 9.20E-06 2.00E+04 2.09E-02 5.10E-04 25 345.65 519.13 7,800 0.0E+00 2.0E-01 L
108101 Methylisobutylketone (4-methyl-2 9.06E+00 7.50E-02 7.80E-06 1.90E+04 5.64E-03 1.38E-04 25 389.50 571.00 8,243 0.0E+00 3.0E+00 L
108383 m-Xylene 4.07E+02 7.00E-02 7.80E-06 1.61E+02 3.00E-01 7.32E-03 25 412.27 617.05 8,523 0.0E+00 1.0E-01 L
108678 1,3,5-Trimethylbenzene 1.35E+03 6.02E-02 8.67E-06 2.00E+00 2.41E-01 5.87E-03 25 437.89 637.25 9,321 0.0E+00 7.0E-03 L 1,2,4-Trimethylbenzene
108872 Methylcyclohexane 7.85E+01 7.35E-02 8.52E-06 1.40E+01 4.22E+00 1.03E-01 25 373.90 572.20 7,474 0.0E+00 3.0E+00 L
108883 Toluene 1.82E+02 8.70E-02 8.60E-06 5.26E+02 2.72E-01 6.62E-03 25 383.78 591.79 7,930 0.0E+00 5.0E+00 L
108907 Chlorobenzene 2.19E+02 7.30E-02 8.70E-06 4.72E+02 1.51E-01 3.69E-03 25 404.87 632.40 8,410 0.0E+00 5.0E-02 L
109693 1-Chlorobutane 1.72E+01 8.26E-02 1.00E-05 1.10E+03 6.93E-01 1.69E-02 25 351.60 542.00 7,263 0.0E+00 1.4E+00 L X
110009 Furan 1.86E+01 1.04E-01 1.22E-05 1.00E+04 2.21E-01 5.39E-03 25 304.60 490.20 6,477 0.0E+00 3.5E-03 L X
110543 Hexane 4.34E+01 2.00E-01 7.77E-06 1.24E+01 6.82E+01 1.66E+00 25 341.70 508.00 6,895 0.0E+00 2.0E-01 L
111444 Bis(2-chloroethyl)ether 1.55E+01 6.92E-02 7.53E-06 1.72E+04 7.36E-04 1.80E-05 25 451.15 659.79 10,803 3.3E-04 0.0E+00 L
115297 Endosulfan 2.14E+03 1.15E-02 4.55E-06 5.10E-01 4.58E-04 1.12E-05 25 674.43 942.94 14,000 0.0E+00 2.1E-02 S X
118741 Hexachlorobenzene 5.50E+04 5.42E-02 5.91E-06 5.00E-03 5.40E-02 1.32E-03 25 582.55 825.00 14,447 4.6E-04 0.0E+00 S X
120821 1,2,4-Trichlorobenzene 1.78E+03 3.00E-02 8.23E-06 4.88E+01 5.81E-02 1.42E-03 25 486.15 725.00 10,471 0.0E+00 2.0E-03 L
123739 Crotonaldehyde (2-butenal) 4.82E+00 9.56E-02 1.07E-05 3.69E+04 7.99E-04 1.95E-05 25 375.20 568.00 9 5.4E-04 0.0E+00 L X
124481 Chlorodibromomethane 6.31E+01 1.96E-02 1.05E-05 2.60E+03 3.20E-02 7.81E-04 25 416.14 678.20 5,900 2.7E-05 0.0E+00 L X X
126987 Methacrylonitrile 3.58E+01 1.12E-01 1.32E-05 2.54E+04 1.01E-02 2.46E-04 25 363.30 554.00 7,600 0.0E+00 7.0E-04 L
126998 2-Chloro-1,3-butadiene (chloropre 6.73E+01 8.58E-02 1.03E-05 2.12E+03 4.91E-01 1.20E-02 25 332.40 525.00 8,075 0.0E+00 7.0E-03 L
127184 Tetrachloroethylene 1.55E+02 7.20E-02 8.20E-06 2.00E+02 7.53E-01 1.84E-02 25 394.40 620.20 8,288 2.6E-07 6.0E-04 L
129000 Pyrene 1.05E+05 2.72E-02 7.24E-06 1.35E+00 4.50E-04 1.10E-05 25 667.95 936 14370 0.0E+00 0.0E+00 S X
132649 Dibenzofuran 5.15E+03 2.38E-02 6.00E-06 3.10E+00 5.15E-04 1.26E-05 25 560 824 66400 0.0E+00 0.0E+00 S X
135988 sec-Butylbenzene 9.66E+02 5.70E-02 8.12E-06 3.94E+00 5.68E-01 1.39E-02 25 446.5 679 88730 0.0E+00 3.0E-02 L X Benzene
141786 Ethylacetate 6.44E+00 7.32E-02 9.70E-06 8.03E+04 5.64E-03 1.38E-04 25 350.26 523.3 7633.66 0.0E+00 3.2E+00 L X
156592 cis-1,2-Dichloroethylene 3.55E+01 7.36E-02 1.13E-05 3.50E+03 1.67E-01 4.07E-03 25 333.65 544 7192 0.0E+00 6.0E-02 L X trans-1,2-Dichloroethylene
156605 trans-1,2-Dichloroethylene 5.25E+01 7.07E-02 1.19E-05 6.30E+03 3.84E-01 9.36E-03 25 320.85 516.5 6717 0.0E+00 6.0E-02 L X
541731 1,3-Dichlorobenzene 1.98E+03 6.92E-02 7.86E-06 1.34E+02 1.27E-01 3.09E-03 25 446 684 9230.18 0.0E+00 2.0E-01 L X 1,2-Dichlorobenzene
309002 Aldrin 2.45E+06 1.32E-02 4.86E-06 1.70E-02 6.95E-03 1.70E-04 25 603.01 839.37 15000 4.9E-03 1.1E-04 S X
319846 alpha-HCH (alpha-BHC) 1.23E+03 1.42E-02 7.34E-06 2.00E+00 4.34E-04 1.06E-05 25 596.55 839.36 15000 1.8E-03 0.0E+00 S
542756 1,3-Dichloropropene 4.57E+01 6.26E-02 1.00E-05 2.80E+03 7.24E-01 1.77E-02 25 381.15 587.38 7900 4.0E-06 2.0E-02 L
630206 1,1,1,2-Tetrachloroethane 1.16E+02 7.10E-02 7.90E-06 1.10E+03 9.90E-02 2.41E-03 25 403.5 624 9768.282525 7.4E-06 0.0E+00 L X

1634044 MTBE 7.26E+00 1.02E-01 1.05E-05 5.10E+04 2.56E-02 6.23E-04 25 328.3 497.1 6677.66 0.0E+00 3.0E+00 L
7439976 Mercury (elemental) 5.20E+01 3.07E-02 6.30E-06 2.00E+01 4.40E-01 1.07E-02 25 629.88 1750 14127 0.0E+00 3.0E-04 L
591786 2-Hexanone 1.50E+01 7.00E-02 8.40E-06 1.70E+04 3.80E-03 9.30E-05 25 400.8 587 8554 0.0E+00 3.0E-02 L

Highlighted chemicals do not have inhalation toxicity values or a surrogate.
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DATA ENTRY SHEET

CALCULATE RISK-BASED SOIL CONCENTRATION (enter "X" in "YES" box)

YES X

OR
CALCULATE INCREMENTAL RISKS FROM ACTUAL SOIL CONCENTRATION (enter "X" in "YES" box and initial soil conc. below)

YES

ENTER ENTER
Initial

Chemical soil
CAS No. conc.,

(numbers only, CR

no dashes) (g/kg) Chemical

91203 Naphthalene

ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER
MORE Depth Depth below Totals must add up to value of Lt (cell G28) Soil

 below grade grade to bottom Thickness Thickness stratum A User-defined
Average to bottom Depth below of contamination, Thickness of soil of soil SCS stratum A

soil of enclosed grade to top (enter value of 0 of soil stratum B, stratum C, soil type soil vapor
temperature, space floor, of contamination, if value is unknown) stratum A, (Enter value or 0) (Enter value or 0) (used to estimate OR permeability,

TS LF Lt Lb hA hB hC soil vapor kv

(oC) (cm) (cm) (cm) (cm) (cm) (cm) permeability) (cm2)

10 15 168 183 168 0 0 1.00E-08

ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER
MORE Stratum A Stratum A Stratum A Stratum A Stratum A Stratum B Stratum B Stratum B Stratum B Stratum B Stratum C Stratum C Stratum C Stratum C Stratum C
 SCS soil dry soil total soil water-filled soil organic SCS soil dry soil total soil water-filled soil organic SCS soil dry soil total soil water-filled soil organic

soil type bulk density, porosity, porosity, carbon fraction, soil type bulk density, porosity, porosity, carbon fraction, soil type bulk density, porosity, porosity, carbon fraction,

b
A nA

w
A foc

A b
B nB

w
B foc

B b
C nC

w
C foc

C

(g/cm3) (unitless) (cm3/cm3) (unitless) (g/cm3) (unitless) (cm3/cm3) (unitless) (g/cm3) (unitless) (cm3/cm3) (unitless)

1.65 0.439 0.045 0.002

ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER
MORE Enclosed Enclosed Enclosed Average vapor
 space Soil-bldg. space space Enclosed Floor-wall Indoor flow rate into bldg.

floor pressure floor floor space seam crack air exchange OR
thickness, differential, length, width, height, width, rate, Leave blank to calculate

Lcrack P LB WB HB w ER Qsoil

(cm) (g/cm-s2) (cm) (cm) (cm) (cm) (1/h) (L/m)

10 40 1000 1000 244 0.1 0.25

ENTER ENTER ENTER ENTER ENTER ENTER
Averaging Averaging Target Target hazard
time for time for Exposure Exposure risk for quotient for

carcinogens, noncarcinogens, duration, frequency, carcinogens, noncarcinogens,
ATC ATNC ED EF TR THQ

(yrs) (yrs) (yrs) (days/yr) (unitless) (unitless)

70 30 30 350 1.0E-05 1

Used to calculate risk-based
END soil concentration.

SL-ADV
Version 3.1; 02/04

Reset to 
Defaults

Lookup Soil 
Parameters

Lookup Soil 
Parameters

Lookup Soil 
Parameters
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CHEMICAL PROPERTIES SHEET

Henry's Henry's Enthalpy of Organic Pure
law constant law constant vaporization at Normal carbon component Unit Physical

Diffusivity Diffusivity at reference reference the normal boiling Critical partition water risk Reference state at
in air, in water, temperature, temperature, boiling point, point, temperature, coefficient, solubility, factor, conc., soil

Da Dw H TR Hv,b TB TC Koc S URF RfC temperature,

(cm2/s) (cm2/s) (atm-m3/mol) (oC) (cal/mol) (oK) (oK) (cm3/g) (mg/L) (g/m3)-1 (mg/m3) (S,L,G)

5.90E-02 7.50E-06 4.82E-04 25 10,373 491.14 748.40 2.00E+03 3.10E+01 3.4E-05 3.0E-03 S

END
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INTERMEDIATE CALCULATIONS SHEET

Stratum A Stratum B Stratum C Stratum A Stratum A Stratum A Stratum A Floor-
Source- soil soil soil effective soil soil soil wall Initial soil Bldg.

Exposure building air-filled air-filled air-filled total fluid intrinsic relative air effective vapor seam concentration ventilation
duration, separation, porosity, porosity, porosity, saturation, permeability, permeability, permeability, perimeter, used, rate,

 LT a
A a

B a
C Ste ki krg kv Xcrack CR Qbuilding

(sec) (cm) (cm3/cm3) (cm3/cm3) (cm3/cm3) (cm3/cm3) (cm2) (cm2) (cm2) (cm) (g/kg) (cm3/s)

9.46E+08 153 0.394 ERROR ERROR #N/A #N/A #N/A 1.00E-08 4,000 1.00E+00 1.69E+04

Area of Stratum Stratum Stratum Total
enclosed Crack- Crack Enthalpy of Henry's law Henry's law Vapor A B C overall

space to-total depth vaporization at constant at constant at viscosity at effective effective effective effective Diffusion Convection
below area below ave. soil ave. soil ave. soil ave. soil diffusion diffusion diffusion diffusion path path
grade, ratio, grade, temperature, temperature, temperature, temperature, coefficient, coefficient, coefficient, coefficient, length, length,

AB  Zcrack Hv,TS HTS H'TS TS Deff
A Deff

B Deff
C Deff

T Ld Lp

(cm2) (unitless) (cm) (cal/mol) (atm-m3/mol) (unitless) (g/cm-s) (cm2/s) (cm2/s) (cm2/s) (cm2/s) (cm) (cm)

1.06E+06 3.77E-04 15 12,913 1.52E-04 6.54E-03 1.75E-04 1.38E-02 0.00E+00 0.00E+00 1.38E-02 153 15

Exponent of Infinite
Average Crack equivalent source Infinite Exposure

Soil-water Source vapor effective foundation indoor source Time for duration >
partition vapor Crack flow rate diffusion Area of Peclet attenuation bldg. Finite Finite source time for

coefficient, conc., radius, into bldg., coefficient, crack, number, coefficient, conc., source source depletion, source
Kd Csource rcrack Qsoil Dcrack

Acrack exp(Pef)  Cbuilding  term  term D depletion

(cm3/g) (g/m3) (cm) (cm3/s) (cm2/s) (cm2) (unitless) (unitless) (g/m3) (unitless) (sec)-1
(sec) (YES/NO)

4.00E+00 1.62E+00 0.10 1.00E+01 1.38E-02 4.00E+02 8.37E+07 NA NA 1.05E+01 5.78E-10 1.79E+09 NO

Finite
source Mass Finite Final
indoor limit source finite Unit

attenuation bldg. bldg. source bldg. risk Reference
coefficient, conc., conc., conc., factor, conc.,

<> Cbuilding Cbuilding Cbuilding URF RfC

(unitless) (g/m3) (g/m3) (g/m3) (g/m3)-1 (mg/m3)

5.35E-04 NA 8.68E-04 8.68E-04 3.4E-05 3.0E-03

END
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RESULTS SHEET

RISK-BASED SOIL CONCENTRATION CALCULATIONS: INCREMENTAL RISK CALCULATIONS:

Incremental Hazard
Indoor Indoor Risk-based Final risk from quotient

exposure exposure indoor Soil indoor vapor from vapor
soil soil exposure saturation exposure intrusion to intrusion to

conc., conc., soil conc., soil indoor air, indoor air,
carcinogen noncarcinogen conc., Csat conc., carcinogen noncarcinogen

(g/kg) (g/kg) (g/kg) (g/kg) (g/kg) (unitless) (unitless)

8.24E+02 3.60E+03 8.24E+02 1.25E+05 8.24E+02 NA NA

MESSAGE AND ERROR SUMMARY BELOW: (DO NOT USE RESULTS IF ERRORS ARE PRESENT)
MESSAGE: The values of Csource and Cbuilding on the INTERCALCS worksheet are based on unity and do not represent actual values.

SCROLL
DOWN

TO "END"

END

SL-ADV-REV2-4_V-Site_Courtyard_Naphthalene.xls 4 of 8



VLOOKUP TABLES

Soil Properties Lookup Table Bulk Density

SCS Soil Type Ks (cm/h) 1 (1/cm) N (unitless) M (unitless) n (cm3/cm3) r (cm3/cm3) Mean Grain Diameter (cm) (g/cm3) w (cm3/cm3) SCS Soil Name

C 0.61 0.01496 1.253 0.2019 0.459 0.098 0.0092 1.43 0.215 Clay
CL 0.34 0.01581 1.416 0.2938 0.442 0.079 0.016 1.48 0.168 Clay Loam
L 0.50 0.01112 1.472 0.3207 0.399 0.061 0.020 1.59 0.148 Loam
LS 4.38 0.03475 1.746 0.4273 0.390 0.049 0.040 1.62 0.076 Loamy Sand
S 26.78 0.03524 3.177 0.6852 0.375 0.053 0.044 1.66 0.054 Sand
SC 0.47 0.03342 1.208 0.1722 0.385 0.117 0.025 1.63 0.197 Sandy Clay
SCL 0.55 0.02109 1.330 0.2481 0.384 0.063 0.029 1.63 0.146 Sandy Clay Loam
SI 1.82 0.00658 1.679 0.4044 0.489 0.050 0.0046 1.35 0.167 Silt
SIC 0.40 0.01622 1.321 0.2430 0.481 0.111 0.0039 1.38 0.216 Silty Clay
SICL 0.46 0.00839 1.521 0.3425 0.482 0.090 0.0056 1.37 0.198 Silty Clay Loam
SIL 0.76 0.00506 1.663 0.3987 0.439 0.065 0.011 1.49 0.180 Silt Loam
SL 1.60 0.02667 1.449 0.3099 0.387 0.039 0.030 1.62 0.103 Sandy Loam

Chemical Properties Lookup Table
Organic Pure Henry's Henry's Enthalpy of
carbon component law constant law constant Normal vaporization at Unit Physical
partition Diffusivity Diffusivity water Henry's at reference reference boiling Critical the normal risk Reference state at

coefficient, in air, in water, solubility, law constant temperature, temperature, point, temperature, boiling point, factor, conc., soil URF RfC
Koc Da Dw S H' H TR TB TC Hv,b URF RfC temperature, extrapolated extrapolated

CAS No. Chemical (cm3/g) (cm2/s) (cm2/s) (mg/L) (unitless) (atm-m3/mol) (oC) (oK) (oK) (cal/mol) (g/m3)-1 (mg/m3) (S,L,G) (X) (X)

Surrogate toxicity values (red 
numbers) used with the surrogate 
chemical presented below.

56235 Carbon tetrachloride 1.74E+02 7.80E-02 8.80E-06 7.93E+02 1.24E+00 3.03E-02 25 349.90 556.60 7,127 6.0E-06 1.0E-01 L
57749 Chlordane 1.20E+05 1.18E-02 4.37E-06 5.60E-02 1.99E-03 4.85E-05 25 624.24 885.73 14,000 1.0E-04 7.0E-04 S
58899 gamma-HCH (Lindane) 1.07E+03 1.42E-02 7.34E-06 7.30E+00 5.73E-04 1.40E-05 25 596.55 839.36 15,000 3.7E-04 1.1E-03 S X X
60297 Ethyl ether 5.73E+00 7.82E-02 8.61E-06 5.68E+04 1.35E+00 3.29E-02 25 307.50 466.74 6,338 0.0E+00 7.0E-01 L X
60571 Dieldrin 2.14E+04 1.25E-02 4.74E-06 1.95E-01 6.18E-04 1.51E-05 25 613.32 842.25 17,000 4.6E-03 1.8E-04 S X
67641 Acetone 5.75E-01 1.24E-01 1.14E-05 1.00E+06 1.59E-03 3.87E-05 25 329.20 508.10 6,955 0.0E+00 3.1E+01 L X
67663 Chloroform 3.98E+01 1.04E-01 1.00E-05 7.92E+03 1.50E-01 3.66E-03 25 334.32 536.40 6,988 2.3E-05 9.8E-02 L
67721 Hexachloroethane 1.78E+03 2.50E-03 6.80E-06 5.00E+01 1.59E-01 3.88E-03 25 458.00 695.00 9,510 1.1E-05 3.0E-02 S X
71432 Benzene 5.89E+01 8.80E-02 9.80E-06 1.79E+03 2.27E-01 5.54E-03 25 353.24 562.16 7,342 7.8E-06 3.0E-02 L
71556 1,1,1-Trichloroethane 1.10E+02 7.80E-02 8.80E-06 1.33E+03 7.03E-01 1.72E-02 25 347.24 545.00 7,136 0.0E+00 5.0E+00 L
72435 Methoxychlor 9.77E+04 1.56E-02 4.46E-06 1.00E-01 6.46E-04 1.58E-05 25 651.02 848.49 16,000 0.0E+00 1.8E-02 S X
72559 DDE 4.47E+06 1.44E-02 5.87E-06 1.20E-01 8.59E-04 2.09E-05 25 636.44 860.38 15,000 9.7E-05 0.0E+00 S X
74839 Methyl bromide 1.05E+01 7.28E-02 1.21E-05 1.52E+04 2.55E-01 6.22E-03 25 276.71 467.00 5,714 0.0E+00 5.0E-03 G
74873 Methyl chloride (chloromethane) 2.12E+00 1.26E-01 6.50E-06 5.33E+03 3.61E-01 8.80E-03 25 249.00 416.25 5,115 1.8E-06 9.0E-02 L
74908 Hydrogen cyanide 3.80E+00 1.93E-01 2.10E-05 1.00E+06 5.44E-03 1.33E-04 25 299.00 456.70 6,676 0.0E+00 3.0E-03 L
74953 Methylene  bromide 1.26E+01 4.30E-02 8.44E-06 1.19E+04 3.52E-02 8.59E-04 25 370.00 583.00 7,868 0.0E+00 4.0E-04 L X
75003 Chloroethane (ethyl chloride) 4.40E+00 2.71E-01 1.15E-05 5.68E+03 3.61E-01 8.80E-03 25 285.30 460.40 5,879 0.0E+00 1.0E+01 L X
75014 Vinyl chloride (chloroethene) 1.86E+01 1.06E-01 1.23E-05 8.80E+03 1.10E+00 2.69E-02 25 259.25 432.00 5,250 4.4E-06 1.0E-01 G
75058 Acetonitrile 4.20E+00 1.28E-01 1.66E-05 1.00E+06 1.42E-03 3.45E-05 25 354.60 545.50 7,110 0.0E+00 6.0E-02 L
75070 Acetaldehyde 1.06E+00 1.24E-01 1.41E-05 1.00E+06 3.23E-03 7.87E-05 25 293.10 466.00 6,157 2.2E-06 9.0E-03 L
75092 Methylene chloride 1.17E+01 1.01E-01 1.17E-05 1.30E+04 8.96E-02 2.18E-03 25 313.00 510.00 6,706 1.0E-08 6.0E-01 L
75150 Carbon disulfide 4.57E+01 1.04E-01 1.00E-05 1.19E+03 1.24E+00 3.02E-02 25 319.00 552.00 6,391 0.0E+00 7.0E-01 L
75218 Ethylene oxide 1.33E+00 1.04E-01 1.45E-05 3.04E+05 2.27E-02 5.54E-04 25 283.60 469.00 6,104 1.0E-04 0.0E+00 L
75252 Bromoform 8.71E+01 1.49E-02 1.03E-05 3.10E+03 2.41E-02 5.88E-04 25 422.35 696.00 9,479 1.1E-06 0.0E+00 L X
75274 Bromodichloromethane 5.50E+01 2.98E-02 1.06E-05 6.74E+03 6.54E-02 1.60E-03 25 363.15 585.85 7,800 3.7E-05 0.0E+00 L X X
75296 2-Chloropropane 9.14E+00 8.88E-02 1.01E-05 3.73E+03 5.93E-01 1.45E-02 25 308.70 485.00 6,286 0.0E+00 1.0E-01 L
75343 1,1-Dichloroethane 3.16E+01 7.42E-02 1.05E-05 5.06E+03 2.30E-01 5.61E-03 25 330.55 523.00 6,895 1.6E-06 0.0E+00 L
75354 1,1-Dichloroethylene 5.89E+01 9.00E-02 1.04E-05 2.25E+03 1.07E+00 2.60E-02 25 304.75 576.05 6,247 0.0E+00 2.0E-01 L
75456 Chlorodifluoromethane 4.79E+01 1.01E-01 1.28E-05 2.00E+00 1.10E+00 2.70E-02 25 232.40 369.30 4,836 0.0E+00 5.0E+01 L
75694 Trichlorofluoromethane 4.97E+02 8.70E-02 9.70E-06 1.10E+03 3.97E+00 9.68E-02 25 296.70 471.00 5,999 0.0E+00 7.0E-01 L
75718 Dichlorodifluoromethane 4.57E+02 6.65E-02 9.92E-06 2.80E+02 1.40E+01 3.42E-01 25 243.20 384.95 9,421 0.0E+00 1.0E-01 L
76131 1,1,2-Trichloro-1,2,2-trifluoroetha 1.11E+04 7.80E-02 8.20E-06 1.70E+02 1.97E+01 4.80E-01 25 320.70 487.30 6,463 0.0E+00 3.0E+01 L
76448 Heptachlor 1.41E+06 1.12E-02 5.69E-06 1.80E-01 6.05E+01 1.48E+00 25 603.69 846.31 13,000 1.3E-03 1.8E-03 S X
77474 Hexachlorocyclopentadiene 2.00E+05 1.61E-02 7.21E-06 1.80E+00 1.10E+00 2.69E-02 25 512.15 746.00 10,931 0.0E+00 2.0E-04 L
78831 Isobutanol 2.59E+00 8.60E-02 9.30E-06 8.50E+04 4.83E-04 1.18E-05 25 381.04 547.78 10,936 0.0E+00 1.1E+00 L X
78875 1,2-Dichloropropane 4.37E+01 7.82E-02 8.73E-06 2.80E+03 1.15E-01 2.79E-03 25 369.52 572.00 7,590 1.0E-05 4.0E-03 L X
78933 Methylethylketone (2-butanone) 2.30E+00 8.08E-02 9.80E-06 2.23E+05 2.29E-03 5.58E-05 25 352.50 536.78 7,481 0.0E+00 5.0E+00 L
79005 1,1,2-Trichloroethane 5.01E+01 7.80E-02 8.80E-06 4.42E+03 3.73E-02 9.11E-04 25 386.15 602.00 8,322 1.6E-05 2.0E-04 L X
79016 Trichloroethylene 1.66E+02 7.90E-02 9.10E-06 1.47E+03 4.21E-01 1.03E-02 25 360.36 544.20 7,505 4.1E-06 3.0E-03 L X
79209 Methyl acetate 3.26E+00 1.04E-01 1.00E-05 2.00E+03 4.84E-03 1.18E-04 25 329.80 506.70 7,260 0.0E+00 3.5E+00 L X
79345 1,1,2,2-Tetrachloroethane 9.33E+01 7.10E-02 7.90E-06 2.96E+03 1.41E-02 3.44E-04 25 419.60 661.15 8,996 5.8E-05 0.0E+00 L X
79469 2-Nitropropane 1.17E+01 9.23E-02 1.01E-05 1.70E+04 5.03E-03 1.23E-04 25 393.20 594.00 8,383 2.7E-03 2.0E-02 L
80626 Methylmethacrylate 6.98E+00 7.70E-02 8.60E-06 1.50E+04 1.38E-02 3.36E-04 25 373.50 567.00 8,975 0.0E+00 7.0E-01 L
83329 Acenaphthene 7.08E+03 4.21E-02 7.69E-06 3.57E+00 6.34E-03 1.55E-04 25 550.54 803.15 12,155 0.0E+00 0.0E+00 S X
86737 Fluorene 1.38E+04 3.63E-02 7.88E-06 1.98E+00 2.60E-03 6.34E-05 25 570.44 870.00 12,666 0.0E+00 0.0E+00 S X
87683 Hexachloro-1,3-butadiene 5.37E+04 5.61E-02 6.16E-06 3.20E+00 3.33E-01 8.13E-03 25 486.15 738.00 10,206 2.2E-05 0.0E+00 L X
88722 o-Nitrotoluene 3.24E+02 5.87E-02 8.67E-06 6.50E+02 5.11E-04 1.25E-05 25 495.00 720.00 12,239 0.0E+00 0.0E+00 L X
91203 Naphthalene 2.00E+03 5.90E-02 7.50E-06 3.10E+01 1.98E-02 4.82E-04 25 491.14 748.40 10,373 3.4E-05 3.0E-03 S
91576 2-Methylnaphthalene 2.81E+03 5.22E-02 7.75E-06 2.46E+01 2.12E-02 5.17E-04 25 514.26 761.00 12,600 0.0E+00 3.0E-03 S X Naphthalene
92524 Biphenyl 4.38E+03 4.04E-02 8.15E-06 7.45E+00 1.23E-02 2.99E-04 25 529.10 789.00 10,890 0.0E+00 1.8E-01 S X
95476 o-Xylene 3.63E+02 8.70E-02 1.00E-05 1.78E+02 2.12E-01 5.18E-03 25 417.60 630.30 8,661 0.0E+00 1.0E-01 L
95501 1,2-Dichlorobenzene 6.17E+02 6.90E-02 7.90E-06 1.56E+02 7.77E-02 1.90E-03 25 453.57 705.00 9,700 0.0E+00 2.0E-01 L
95578 2-Chlorophenol 3.88E+02 5.01E-02 9.46E-06 2.20E+04 1.60E-02 1.18E+05 25 447.53 675.00 9,572 0.0E+00 2.0E-01 L X Phenol
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95636 1,2,4-Trimethylbenzene 1.35E+03 6.06E-02 7.92E-06 5.70E+01 2.52E-01 6.14E-03 25 442.30 649.17 9,369 0.0E+00 7.0E-03 L
96184 1,2,3-Trichloropropane 2.20E+01 7.10E-02 7.90E-06 1.75E+03 1.67E-02 4.08E-04 25 430.00 652.00 9,171 0.0E+00 3.0E-04 L X
96333 Methyl acrylate 4.53E+00 9.76E-02 1.02E-05 6.00E+04 7.68E-03 1.87E-04 25 353.70 536.00 7,749 0.0E+00 1.1E-01 L X
97632 Ethylmethacrylate 2.95E+01 6.53E-02 8.37E-06 3.67E+03 3.44E-02 8.40E-04 25 390.00 571.00 10,957 0.0E+00 3.2E-01 L X
98066 tert-Butylbenzene 7.71E+02 5.65E-02 8.02E-06 2.95E+01 4.87E-01 1.19E-02 25 442.10 1220.00 8,980 0.0E+00 3.0E-02 L X Benzene
98828 Cumene 4.89E+02 6.50E-02 7.10E-06 6.13E+01 4.74E+01 1.46E-02 25 425.56 631.10 10,335 0.0E+00 4.0E-01 L
98862 Acetophenone 5.77E+01 6.00E-02 8.73E-06 6.13E+03 4.38E-04 1.07E-05 25 475.00 709.50 11,732 0.0E+00 3.5E-01 S,L X
98953 Nitrobenzene 6.46E+01 7.60E-02 8.60E-06 2.09E+03 9.82E-04 2.39E-05 25 483.95 719.00 10,566 4.0E-05 9.0E-03 L

100414 Ethylbenzene 3.63E+02 7.50E-02 7.80E-06 1.69E+02 3.22E-01 7.86E-03 25 409.34 617.20 8,501 2.5E-06 1.0E+00 L
100425 Styrene 7.76E+02 7.10E-02 8.00E-06 3.10E+02 1.12E-01 2.74E-03 25 418.31 636.00 8,737 0.0E+00 1.0E+00 L
100447 Benzylchloride 6.14E+01 7.50E-02 7.80E-06 5.25E+02 1.70E-02 4.14E-04 25 452.00 685.00 8,773 4.9E-05 0.0E+00 L X
100527 Benzaldehyde 4.59E+01 7.21E-02 9.07E-06 3.30E+03 9.73E-04 2.37E-05 25 452.00 695.00 11,658 0.0E+00 3.5E-01 L X
103651 n-Propylbenzene 5.62E+02 6.01E-02 7.83E-06 6.00E+01 4.37E-01 1.07E-02 25 432.20 630.00 9,123 0.0E+00 1.0E+00 L X
104518 n-Butylbenzene 1.11E+03 5.70E-02 8.12E-06 2.00E+00 5.38E-01 1.31E-02 25 456.46 660.50 9,290 0.0E+00 3.0E-02 L X Benzene
106423 p-Xylene 3.89E+02 7.69E-02 8.44E-06 1.85E+02 3.13E-01 7.64E-03 25 411.52 616.20 8,525 0.0E+00 1.0E-01 L
106467 1,4-Dichlorobenzene 6.17E+02 6.90E-02 7.90E-06 7.90E+01 9.82E-02 2.39E-03 25 447.21 684.75 9,271 1.1E-05 8.0E-01 S
106934 1,2-Dibromoethane (ethylene dibr 2.50E+01 2.17E-02 1.19E-05 4.18E+03 3.04E-02 7.41E-04 25 404.60 583.00 8,310 6.0E-04 9.0E-03 L
106990 1,3-Butadiene 1.91E+01 2.49E-01 1.08E-05 7.35E+02 3.01E+00 7.34E-02 25 268.60 425.00 5,370 3.0E-02 2.0E-03 L
107028 Acrolein 2.76E+00 1.05E-01 1.22E-05 2.13E+05 4.99E-03 1.22E-04 25 325.60 506.00 6,731 0.0E+00 2.0E-05 L
107062 1,2-Dichloroethane 1.74E+01 1.04E-01 9.90E-06 8.52E+03 4.00E-02 9.77E-04 25 356.65 561.00 7,643 2.6E-05 7.0E-03 L
107131 Acrylonitrile 5.90E+00 1.22E-01 1.34E-05 7.40E+04 4.21E-03 1.03E-04 25 350.30 519.00 7,786 6.8E-05 2.0E-03 L
108054 Vinyl acetate 5.25E+00 8.50E-02 9.20E-06 2.00E+04 2.09E-02 5.10E-04 25 345.65 519.13 7,800 0.0E+00 2.0E-01 L
108101 Methylisobutylketone (4-methyl-2 9.06E+00 7.50E-02 7.80E-06 1.90E+04 5.64E-03 1.38E-04 25 389.50 571.00 8,243 0.0E+00 3.0E+00 L
108383 m-Xylene 4.07E+02 7.00E-02 7.80E-06 1.61E+02 3.00E-01 7.32E-03 25 412.27 617.05 8,523 0.0E+00 1.0E-01 L
108678 1,3,5-Trimethylbenzene 1.35E+03 6.02E-02 8.67E-06 2.00E+00 2.41E-01 5.87E-03 25 437.89 637.25 9,321 0.0E+00 7.0E-03 L 1,2,4-Trimethylbenzene
108872 Methylcyclohexane 7.85E+01 7.35E-02 8.52E-06 1.40E+01 4.22E+00 1.03E-01 25 373.90 572.20 7,474 0.0E+00 3.0E+00 L
108883 Toluene 1.82E+02 8.70E-02 8.60E-06 5.26E+02 2.72E-01 6.62E-03 25 383.78 591.79 7,930 0.0E+00 5.0E+00 L
108907 Chlorobenzene 2.19E+02 7.30E-02 8.70E-06 4.72E+02 1.51E-01 3.69E-03 25 404.87 632.40 8,410 0.0E+00 5.0E-02 L
109693 1-Chlorobutane 1.72E+01 8.26E-02 1.00E-05 1.10E+03 6.93E-01 1.69E-02 25 351.60 542.00 7,263 0.0E+00 1.4E+00 L X
110009 Furan 1.86E+01 1.04E-01 1.22E-05 1.00E+04 2.21E-01 5.39E-03 25 304.60 490.20 6,477 0.0E+00 3.5E-03 L X
110543 Hexane 4.34E+01 2.00E-01 7.77E-06 1.24E+01 6.82E+01 1.66E+00 25 341.70 508.00 6,895 0.0E+00 2.0E-01 L
111444 Bis(2-chloroethyl)ether 1.55E+01 6.92E-02 7.53E-06 1.72E+04 7.36E-04 1.80E-05 25 451.15 659.79 10,803 3.3E-04 0.0E+00 L
115297 Endosulfan 2.14E+03 1.15E-02 4.55E-06 5.10E-01 4.58E-04 1.12E-05 25 674.43 942.94 14,000 0.0E+00 2.1E-02 S X
118741 Hexachlorobenzene 5.50E+04 5.42E-02 5.91E-06 5.00E-03 5.40E-02 1.32E-03 25 582.55 825.00 14,447 4.6E-04 0.0E+00 S X
120821 1,2,4-Trichlorobenzene 1.78E+03 3.00E-02 8.23E-06 4.88E+01 5.81E-02 1.42E-03 25 486.15 725.00 10,471 0.0E+00 2.0E-03 L
123739 Crotonaldehyde (2-butenal) 4.82E+00 9.56E-02 1.07E-05 3.69E+04 7.99E-04 1.95E-05 25 375.20 568.00 9 5.4E-04 0.0E+00 L X
124481 Chlorodibromomethane 6.31E+01 1.96E-02 1.05E-05 2.60E+03 3.20E-02 7.81E-04 25 416.14 678.20 5,900 2.7E-05 0.0E+00 L X X
126987 Methacrylonitrile 3.58E+01 1.12E-01 1.32E-05 2.54E+04 1.01E-02 2.46E-04 25 363.30 554.00 7,600 0.0E+00 7.0E-04 L
126998 2-Chloro-1,3-butadiene (chloropre 6.73E+01 8.58E-02 1.03E-05 2.12E+03 4.91E-01 1.20E-02 25 332.40 525.00 8,075 0.0E+00 7.0E-03 L
127184 Tetrachloroethylene 1.55E+02 7.20E-02 8.20E-06 2.00E+02 7.53E-01 1.84E-02 25 394.40 620.20 8,288 2.6E-07 6.0E-04 L
129000 Pyrene 1.05E+05 2.72E-02 7.24E-06 1.35E+00 4.50E-04 1.10E-05 25 667.95 936 14370 0.0E+00 0.0E+00 S X
132649 Dibenzofuran 5.15E+03 2.38E-02 6.00E-06 3.10E+00 5.15E-04 1.26E-05 25 560 824 66400 0.0E+00 0.0E+00 S X
135988 sec-Butylbenzene 9.66E+02 5.70E-02 8.12E-06 3.94E+00 5.68E-01 1.39E-02 25 446.5 679 88730 0.0E+00 3.0E-02 L X Benzene
141786 Ethylacetate 6.44E+00 7.32E-02 9.70E-06 8.03E+04 5.64E-03 1.38E-04 25 350.26 523.3 7633.66 0.0E+00 3.2E+00 L X
156592 cis-1,2-Dichloroethylene 3.55E+01 7.36E-02 1.13E-05 3.50E+03 1.67E-01 4.07E-03 25 333.65 544 7192 0.0E+00 6.0E-02 L X trans-1,2-Dichloroethylene
156605 trans-1,2-Dichloroethylene 5.25E+01 7.07E-02 1.19E-05 6.30E+03 3.84E-01 9.36E-03 25 320.85 516.5 6717 0.0E+00 6.0E-02 L X
541731 1,3-Dichlorobenzene 1.98E+03 6.92E-02 7.86E-06 1.34E+02 1.27E-01 3.09E-03 25 446 684 9230.18 0.0E+00 2.0E-01 L X 1,2-Dichlorobenzene
309002 Aldrin 2.45E+06 1.32E-02 4.86E-06 1.70E-02 6.95E-03 1.70E-04 25 603.01 839.37 15000 4.9E-03 1.1E-04 S X
319846 alpha-HCH (alpha-BHC) 1.23E+03 1.42E-02 7.34E-06 2.00E+00 4.34E-04 1.06E-05 25 596.55 839.36 15000 1.8E-03 0.0E+00 S
542756 1,3-Dichloropropene 4.57E+01 6.26E-02 1.00E-05 2.80E+03 7.24E-01 1.77E-02 25 381.15 587.38 7900 4.0E-06 2.0E-02 L
630206 1,1,1,2-Tetrachloroethane 1.16E+02 7.10E-02 7.90E-06 1.10E+03 9.90E-02 2.41E-03 25 403.5 624 9768.282525 7.4E-06 0.0E+00 L X

1634044 MTBE 7.26E+00 1.02E-01 1.05E-05 5.10E+04 2.56E-02 6.23E-04 25 328.3 497.1 6677.66 0.0E+00 3.0E+00 L
7439976 Mercury (elemental) 5.20E+01 3.07E-02 6.30E-06 2.00E+01 4.40E-01 1.07E-02 25 629.88 1750 14127 0.0E+00 3.0E-04 L
591786 2-Hexanone 1.50E+01 7.00E-02 8.40E-06 1.70E+04 3.80E-03 9.30E-05 25 400.8 587 8554 0.0E+00 3.0E-02 L

Highlighted chemicals do not have inhalation toxicity values or a surrogate.
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DATA ENTRY SHEET

CALCULATE RISK-BASED SOIL CONCENTRATION (enter "X" in "YES" box)

YES X

OR
CALCULATE INCREMENTAL RISKS FROM ACTUAL SOIL CONCENTRATION (enter "X" in "YES" box and initial soil conc. below)

YES

ENTER ENTER
Initial

Chemical soil
CAS No. conc.,

(numbers only, CR

no dashes) (g/kg) Chemical

75092 Methylene chloride

ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER
MORE Depth Depth below Totals must add up to value of Lt (cell G28) Soil

 below grade grade to bottom Thickness Thickness stratum A User-defined
Average to bottom Depth below of contamination, Thickness of soil of soil SCS stratum A

soil of enclosed grade to top (enter value of 0 of soil stratum B, stratum C, soil type soil vapor
temperature, space floor, of contamination, if value is unknown) stratum A, (Enter value or 0) (Enter value or 0) (used to estimate OR permeability,

TS LF Lt Lb hA hB hC soil vapor kv

(oC) (cm) (cm) (cm) (cm) (cm) (cm) permeability) (cm2)

10 15 168 183 168 0 0 1.00E-08

ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER
MORE Stratum A Stratum A Stratum A Stratum A Stratum A Stratum B Stratum B Stratum B Stratum B Stratum B Stratum C Stratum C Stratum C Stratum C Stratum C
 SCS soil dry soil total soil water-filled soil organic SCS soil dry soil total soil water-filled soil organic SCS soil dry soil total soil water-filled soil organic

soil type bulk density, porosity, porosity, carbon fraction, soil type bulk density, porosity, porosity, carbon fraction, soil type bulk density, porosity, porosity, carbon fraction,

b
A nA

w
A foc

A b
B nB

w
B foc

B b
C nC

w
C foc

C

(g/cm3) (unitless) (cm3/cm3) (unitless) (g/cm3) (unitless) (cm3/cm3) (unitless) (g/cm3) (unitless) (cm3/cm3) (unitless)

1.65 0.439 0.045 0.002

ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER
MORE Enclosed Enclosed Enclosed Average vapor
 space Soil-bldg. space space Enclosed Floor-wall Indoor flow rate into bldg.

floor pressure floor floor space seam crack air exchange OR
thickness, differential, length, width, height, width, rate, Leave blank to calculate

Lcrack P LB WB HB w ER Qsoil

(cm) (g/cm-s2) (cm) (cm) (cm) (cm) (1/h) (L/m)

10 40 1000 1000 244 0.1 0.25

ENTER ENTER ENTER ENTER ENTER ENTER
Averaging Averaging Target Target hazard
time for time for Exposure Exposure risk for quotient for

carcinogens, noncarcinogens, duration, frequency, carcinogens, noncarcinogens,
ATC ATNC ED EF TR THQ

(yrs) (yrs) (yrs) (days/yr) (unitless) (unitless)

70 30 30 350 1.0E-05 1

Used to calculate risk-based
END soil concentration.

SL-ADV
Version 3.1; 02/04

Reset to 
Defaults

Lookup Soil 
Parameters

Lookup Soil 
Parameters

Lookup Soil 
Parameters
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CHEMICAL PROPERTIES SHEET

Henry's Henry's Enthalpy of Organic Pure
law constant law constant vaporization at Normal carbon component Unit Physical

Diffusivity Diffusivity at reference reference the normal boiling Critical partition water risk Reference state at
in air, in water, temperature, temperature, boiling point, point, temperature, coefficient, solubility, factor, conc., soil

Da Dw H TR Hv,b TB TC Koc S URF RfC temperature,

(cm2/s) (cm2/s) (atm-m3/mol) (oC) (cal/mol) (oK) (oK) (cm3/g) (mg/L) (g/m3)-1 (mg/m3) (S,L,G)

1.01E-01 1.17E-05 2.18E-03 25 6,706 313.00 510.00 1.17E+01 1.30E+04 1.0E-08 6.0E-01 L

END
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INTERMEDIATE CALCULATIONS SHEET

Stratum A Stratum B Stratum C Stratum A Stratum A Stratum A Stratum A Floor-
Source- soil soil soil effective soil soil soil wall Initial soil Bldg.

Exposure building air-filled air-filled air-filled total fluid intrinsic relative air effective vapor seam concentration ventilation
duration, separation, porosity, porosity, porosity, saturation, permeability, permeability, permeability, perimeter, used, rate,

 LT a
A a

B a
C Ste ki krg kv Xcrack CR Qbuilding

(sec) (cm) (cm3/cm3) (cm3/cm3) (cm3/cm3) (cm3/cm3) (cm2) (cm2) (cm2) (cm) (g/kg) (cm3/s)

9.46E+08 153 0.394 ERROR ERROR #N/A #N/A #N/A 1.00E-08 4,000 1.00E+00 1.69E+04

Area of Stratum Stratum Stratum Total
enclosed Crack- Crack Enthalpy of Henry's law Henry's law Vapor A B C overall

space to-total depth vaporization at constant at constant at viscosity at effective effective effective effective Diffusion Convection
below area below ave. soil ave. soil ave. soil ave. soil diffusion diffusion diffusion diffusion path path
grade, ratio, grade, temperature, temperature, temperature, temperature, coefficient, coefficient, coefficient, coefficient, length, length,

AB  Zcrack Hv,TS HTS H'TS TS Deff
A Deff

B Deff
C Deff

T Ld Lp

(cm2) (unitless) (cm) (cal/mol) (atm-m3/mol) (unitless) (g/cm-s) (cm2/s) (cm2/s) (cm2/s) (cm2/s) (cm) (cm)

1.06E+06 3.77E-04 15 7,034 1.16E-03 5.01E-02 1.75E-04 2.36E-02 0.00E+00 0.00E+00 2.36E-02 153 15

Exponent of Infinite
Average Crack equivalent source Infinite Exposure

Soil-water Source vapor effective foundation indoor source Time for duration >
partition vapor Crack flow rate diffusion Area of Peclet attenuation bldg. Finite Finite source time for

coefficient, conc., radius, into bldg., coefficient, crack, number, coefficient, conc., source source depletion, source
Kd Csource rcrack Qsoil Dcrack

Acrack exp(Pef)  Cbuilding  term  term D depletion

(cm3/g) (g/m3) (cm) (cm3/s) (cm2/s) (cm2) (unitless) (unitless) (g/m3) (unitless) (sec)-1
(sec) (YES/NO)

2.34E-02 8.00E+02 0.10 1.00E+01 2.36E-02 4.00E+02 4.25E+04 NA NA 1.73E+01 4.88E-07 3.47E+06 YES

Finite
source Mass Finite Final
indoor limit source finite Unit

attenuation bldg. bldg. source bldg. risk Reference
coefficient, conc., conc., conc., factor, conc.,

<> Cbuilding Cbuilding Cbuilding URF RfC

(unitless) (g/m3) (g/m3) (g/m3) (g/m3)-1 (mg/m3)

NA 1.64E-03 NA 1.64E-03 1.0E-08 6.0E-01

END
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RESULTS SHEET

RISK-BASED SOIL CONCENTRATION CALCULATIONS: INCREMENTAL RISK CALCULATIONS:

Incremental Hazard
Indoor Indoor Risk-based Final risk from quotient

exposure exposure indoor Soil indoor vapor from vapor
soil soil exposure saturation exposure intrusion to intrusion to

conc., conc., soil conc., soil indoor air, indoor air,
carcinogen noncarcinogen conc., Csat conc., carcinogen noncarcinogen

(g/kg) (g/kg) (g/kg) (g/kg) (g/kg) (unitless) (unitless)

1.49E+06 3.82E+05 3.82E+05 8.16E+05 3.82E+05 NA NA

MESSAGE AND ERROR SUMMARY BELOW: (DO NOT USE RESULTS IF ERRORS ARE PRESENT)
MESSAGE: The values of Csource and Cbuilding on the INTERCALCS worksheet are based on unity and do not represent actual values.

SCROLL
DOWN

TO "END"

END
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VLOOKUP TABLES

Soil Properties Lookup Table Bulk Density

SCS Soil Type Ks (cm/h) 1 (1/cm) N (unitless) M (unitless) n (cm3/cm3) r (cm3/cm3) Mean Grain Diameter (cm) (g/cm3) w (cm3/cm3) SCS Soil Name

C 0.61 0.01496 1.253 0.2019 0.459 0.098 0.0092 1.43 0.215 Clay
CL 0.34 0.01581 1.416 0.2938 0.442 0.079 0.016 1.48 0.168 Clay Loam
L 0.50 0.01112 1.472 0.3207 0.399 0.061 0.020 1.59 0.148 Loam
LS 4.38 0.03475 1.746 0.4273 0.390 0.049 0.040 1.62 0.076 Loamy Sand
S 26.78 0.03524 3.177 0.6852 0.375 0.053 0.044 1.66 0.054 Sand
SC 0.47 0.03342 1.208 0.1722 0.385 0.117 0.025 1.63 0.197 Sandy Clay
SCL 0.55 0.02109 1.330 0.2481 0.384 0.063 0.029 1.63 0.146 Sandy Clay Loam
SI 1.82 0.00658 1.679 0.4044 0.489 0.050 0.0046 1.35 0.167 Silt
SIC 0.40 0.01622 1.321 0.2430 0.481 0.111 0.0039 1.38 0.216 Silty Clay
SICL 0.46 0.00839 1.521 0.3425 0.482 0.090 0.0056 1.37 0.198 Silty Clay Loam
SIL 0.76 0.00506 1.663 0.3987 0.439 0.065 0.011 1.49 0.180 Silt Loam
SL 1.60 0.02667 1.449 0.3099 0.387 0.039 0.030 1.62 0.103 Sandy Loam

Chemical Properties Lookup Table
Organic Pure Henry's Henry's Enthalpy of
carbon component law constant law constant Normal vaporization at Unit Physical
partition Diffusivity Diffusivity water Henry's at reference reference boiling Critical the normal risk Reference state at

coefficient, in air, in water, solubility, law constant temperature, temperature, point, temperature, boiling point, factor, conc., soil URF RfC
Koc Da Dw S H' H TR TB TC Hv,b URF RfC temperature, extrapolated extrapolated

CAS No. Chemical (cm3/g) (cm2/s) (cm2/s) (mg/L) (unitless) (atm-m3/mol) (oC) (oK) (oK) (cal/mol) (g/m3)-1 (mg/m3) (S,L,G) (X) (X)

Surrogate toxicity values (red 
numbers) used with the surrogate 
chemical presented below.

56235 Carbon tetrachloride 1.74E+02 7.80E-02 8.80E-06 7.93E+02 1.24E+00 3.03E-02 25 349.90 556.60 7,127 6.0E-06 1.0E-01 L
57749 Chlordane 1.20E+05 1.18E-02 4.37E-06 5.60E-02 1.99E-03 4.85E-05 25 624.24 885.73 14,000 1.0E-04 7.0E-04 S
58899 gamma-HCH (Lindane) 1.07E+03 1.42E-02 7.34E-06 7.30E+00 5.73E-04 1.40E-05 25 596.55 839.36 15,000 3.7E-04 1.1E-03 S X X
60297 Ethyl ether 5.73E+00 7.82E-02 8.61E-06 5.68E+04 1.35E+00 3.29E-02 25 307.50 466.74 6,338 0.0E+00 7.0E-01 L X
60571 Dieldrin 2.14E+04 1.25E-02 4.74E-06 1.95E-01 6.18E-04 1.51E-05 25 613.32 842.25 17,000 4.6E-03 1.8E-04 S X
67641 Acetone 5.75E-01 1.24E-01 1.14E-05 1.00E+06 1.59E-03 3.87E-05 25 329.20 508.10 6,955 0.0E+00 3.1E+01 L X
67663 Chloroform 3.98E+01 1.04E-01 1.00E-05 7.92E+03 1.50E-01 3.66E-03 25 334.32 536.40 6,988 2.3E-05 9.8E-02 L
67721 Hexachloroethane 1.78E+03 2.50E-03 6.80E-06 5.00E+01 1.59E-01 3.88E-03 25 458.00 695.00 9,510 1.1E-05 3.0E-02 S X
71432 Benzene 5.89E+01 8.80E-02 9.80E-06 1.79E+03 2.27E-01 5.54E-03 25 353.24 562.16 7,342 7.8E-06 3.0E-02 L
71556 1,1,1-Trichloroethane 1.10E+02 7.80E-02 8.80E-06 1.33E+03 7.03E-01 1.72E-02 25 347.24 545.00 7,136 0.0E+00 5.0E+00 L
72435 Methoxychlor 9.77E+04 1.56E-02 4.46E-06 1.00E-01 6.46E-04 1.58E-05 25 651.02 848.49 16,000 0.0E+00 1.8E-02 S X
72559 DDE 4.47E+06 1.44E-02 5.87E-06 1.20E-01 8.59E-04 2.09E-05 25 636.44 860.38 15,000 9.7E-05 0.0E+00 S X
74839 Methyl bromide 1.05E+01 7.28E-02 1.21E-05 1.52E+04 2.55E-01 6.22E-03 25 276.71 467.00 5,714 0.0E+00 5.0E-03 G
74873 Methyl chloride (chloromethane) 2.12E+00 1.26E-01 6.50E-06 5.33E+03 3.61E-01 8.80E-03 25 249.00 416.25 5,115 1.8E-06 9.0E-02 L
74908 Hydrogen cyanide 3.80E+00 1.93E-01 2.10E-05 1.00E+06 5.44E-03 1.33E-04 25 299.00 456.70 6,676 0.0E+00 3.0E-03 L
74953 Methylene  bromide 1.26E+01 4.30E-02 8.44E-06 1.19E+04 3.52E-02 8.59E-04 25 370.00 583.00 7,868 0.0E+00 4.0E-04 L X
75003 Chloroethane (ethyl chloride) 4.40E+00 2.71E-01 1.15E-05 5.68E+03 3.61E-01 8.80E-03 25 285.30 460.40 5,879 0.0E+00 1.0E+01 L X
75014 Vinyl chloride (chloroethene) 1.86E+01 1.06E-01 1.23E-05 8.80E+03 1.10E+00 2.69E-02 25 259.25 432.00 5,250 4.4E-06 1.0E-01 G
75058 Acetonitrile 4.20E+00 1.28E-01 1.66E-05 1.00E+06 1.42E-03 3.45E-05 25 354.60 545.50 7,110 0.0E+00 6.0E-02 L
75070 Acetaldehyde 1.06E+00 1.24E-01 1.41E-05 1.00E+06 3.23E-03 7.87E-05 25 293.10 466.00 6,157 2.2E-06 9.0E-03 L
75092 Methylene chloride 1.17E+01 1.01E-01 1.17E-05 1.30E+04 8.96E-02 2.18E-03 25 313.00 510.00 6,706 1.0E-08 6.0E-01 L
75150 Carbon disulfide 4.57E+01 1.04E-01 1.00E-05 1.19E+03 1.24E+00 3.02E-02 25 319.00 552.00 6,391 0.0E+00 7.0E-01 L
75218 Ethylene oxide 1.33E+00 1.04E-01 1.45E-05 3.04E+05 2.27E-02 5.54E-04 25 283.60 469.00 6,104 1.0E-04 0.0E+00 L
75252 Bromoform 8.71E+01 1.49E-02 1.03E-05 3.10E+03 2.41E-02 5.88E-04 25 422.35 696.00 9,479 1.1E-06 0.0E+00 L X
75274 Bromodichloromethane 5.50E+01 2.98E-02 1.06E-05 6.74E+03 6.54E-02 1.60E-03 25 363.15 585.85 7,800 3.7E-05 0.0E+00 L X X
75296 2-Chloropropane 9.14E+00 8.88E-02 1.01E-05 3.73E+03 5.93E-01 1.45E-02 25 308.70 485.00 6,286 0.0E+00 1.0E-01 L
75343 1,1-Dichloroethane 3.16E+01 7.42E-02 1.05E-05 5.06E+03 2.30E-01 5.61E-03 25 330.55 523.00 6,895 1.6E-06 0.0E+00 L
75354 1,1-Dichloroethylene 5.89E+01 9.00E-02 1.04E-05 2.25E+03 1.07E+00 2.60E-02 25 304.75 576.05 6,247 0.0E+00 2.0E-01 L
75456 Chlorodifluoromethane 4.79E+01 1.01E-01 1.28E-05 2.00E+00 1.10E+00 2.70E-02 25 232.40 369.30 4,836 0.0E+00 5.0E+01 L
75694 Trichlorofluoromethane 4.97E+02 8.70E-02 9.70E-06 1.10E+03 3.97E+00 9.68E-02 25 296.70 471.00 5,999 0.0E+00 7.0E-01 L
75718 Dichlorodifluoromethane 4.57E+02 6.65E-02 9.92E-06 2.80E+02 1.40E+01 3.42E-01 25 243.20 384.95 9,421 0.0E+00 1.0E-01 L
76131 1,1,2-Trichloro-1,2,2-trifluoroetha 1.11E+04 7.80E-02 8.20E-06 1.70E+02 1.97E+01 4.80E-01 25 320.70 487.30 6,463 0.0E+00 3.0E+01 L
76448 Heptachlor 1.41E+06 1.12E-02 5.69E-06 1.80E-01 6.05E+01 1.48E+00 25 603.69 846.31 13,000 1.3E-03 1.8E-03 S X
77474 Hexachlorocyclopentadiene 2.00E+05 1.61E-02 7.21E-06 1.80E+00 1.10E+00 2.69E-02 25 512.15 746.00 10,931 0.0E+00 2.0E-04 L
78831 Isobutanol 2.59E+00 8.60E-02 9.30E-06 8.50E+04 4.83E-04 1.18E-05 25 381.04 547.78 10,936 0.0E+00 1.1E+00 L X
78875 1,2-Dichloropropane 4.37E+01 7.82E-02 8.73E-06 2.80E+03 1.15E-01 2.79E-03 25 369.52 572.00 7,590 1.0E-05 4.0E-03 L X
78933 Methylethylketone (2-butanone) 2.30E+00 8.08E-02 9.80E-06 2.23E+05 2.29E-03 5.58E-05 25 352.50 536.78 7,481 0.0E+00 5.0E+00 L
79005 1,1,2-Trichloroethane 5.01E+01 7.80E-02 8.80E-06 4.42E+03 3.73E-02 9.11E-04 25 386.15 602.00 8,322 1.6E-05 2.0E-04 L X
79016 Trichloroethylene 1.66E+02 7.90E-02 9.10E-06 1.47E+03 4.21E-01 1.03E-02 25 360.36 544.20 7,505 4.1E-06 3.0E-03 L X
79209 Methyl acetate 3.26E+00 1.04E-01 1.00E-05 2.00E+03 4.84E-03 1.18E-04 25 329.80 506.70 7,260 0.0E+00 3.5E+00 L X
79345 1,1,2,2-Tetrachloroethane 9.33E+01 7.10E-02 7.90E-06 2.96E+03 1.41E-02 3.44E-04 25 419.60 661.15 8,996 5.8E-05 0.0E+00 L X
79469 2-Nitropropane 1.17E+01 9.23E-02 1.01E-05 1.70E+04 5.03E-03 1.23E-04 25 393.20 594.00 8,383 2.7E-03 2.0E-02 L
80626 Methylmethacrylate 6.98E+00 7.70E-02 8.60E-06 1.50E+04 1.38E-02 3.36E-04 25 373.50 567.00 8,975 0.0E+00 7.0E-01 L
83329 Acenaphthene 7.08E+03 4.21E-02 7.69E-06 3.57E+00 6.34E-03 1.55E-04 25 550.54 803.15 12,155 0.0E+00 0.0E+00 S X
86737 Fluorene 1.38E+04 3.63E-02 7.88E-06 1.98E+00 2.60E-03 6.34E-05 25 570.44 870.00 12,666 0.0E+00 0.0E+00 S X
87683 Hexachloro-1,3-butadiene 5.37E+04 5.61E-02 6.16E-06 3.20E+00 3.33E-01 8.13E-03 25 486.15 738.00 10,206 2.2E-05 0.0E+00 L X
88722 o-Nitrotoluene 3.24E+02 5.87E-02 8.67E-06 6.50E+02 5.11E-04 1.25E-05 25 495.00 720.00 12,239 0.0E+00 0.0E+00 L X
91203 Naphthalene 2.00E+03 5.90E-02 7.50E-06 3.10E+01 1.98E-02 4.82E-04 25 491.14 748.40 10,373 3.4E-05 3.0E-03 S
91576 2-Methylnaphthalene 2.81E+03 5.22E-02 7.75E-06 2.46E+01 2.12E-02 5.17E-04 25 514.26 761.00 12,600 0.0E+00 3.0E-03 S X Naphthalene
92524 Biphenyl 4.38E+03 4.04E-02 8.15E-06 7.45E+00 1.23E-02 2.99E-04 25 529.10 789.00 10,890 0.0E+00 1.8E-01 S X
95476 o-Xylene 3.63E+02 8.70E-02 1.00E-05 1.78E+02 2.12E-01 5.18E-03 25 417.60 630.30 8,661 0.0E+00 1.0E-01 L
95501 1,2-Dichlorobenzene 6.17E+02 6.90E-02 7.90E-06 1.56E+02 7.77E-02 1.90E-03 25 453.57 705.00 9,700 0.0E+00 2.0E-01 L
95578 2-Chlorophenol 3.88E+02 5.01E-02 9.46E-06 2.20E+04 1.60E-02 1.18E+05 25 447.53 675.00 9,572 0.0E+00 2.0E-01 L X Phenol
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95636 1,2,4-Trimethylbenzene 1.35E+03 6.06E-02 7.92E-06 5.70E+01 2.52E-01 6.14E-03 25 442.30 649.17 9,369 0.0E+00 7.0E-03 L
96184 1,2,3-Trichloropropane 2.20E+01 7.10E-02 7.90E-06 1.75E+03 1.67E-02 4.08E-04 25 430.00 652.00 9,171 0.0E+00 3.0E-04 L X
96333 Methyl acrylate 4.53E+00 9.76E-02 1.02E-05 6.00E+04 7.68E-03 1.87E-04 25 353.70 536.00 7,749 0.0E+00 1.1E-01 L X
97632 Ethylmethacrylate 2.95E+01 6.53E-02 8.37E-06 3.67E+03 3.44E-02 8.40E-04 25 390.00 571.00 10,957 0.0E+00 3.2E-01 L X
98066 tert-Butylbenzene 7.71E+02 5.65E-02 8.02E-06 2.95E+01 4.87E-01 1.19E-02 25 442.10 1220.00 8,980 0.0E+00 3.0E-02 L X Benzene
98828 Cumene 4.89E+02 6.50E-02 7.10E-06 6.13E+01 4.74E+01 1.46E-02 25 425.56 631.10 10,335 0.0E+00 4.0E-01 L
98862 Acetophenone 5.77E+01 6.00E-02 8.73E-06 6.13E+03 4.38E-04 1.07E-05 25 475.00 709.50 11,732 0.0E+00 3.5E-01 S,L X
98953 Nitrobenzene 6.46E+01 7.60E-02 8.60E-06 2.09E+03 9.82E-04 2.39E-05 25 483.95 719.00 10,566 4.0E-05 9.0E-03 L

100414 Ethylbenzene 3.63E+02 7.50E-02 7.80E-06 1.69E+02 3.22E-01 7.86E-03 25 409.34 617.20 8,501 2.5E-06 1.0E+00 L
100425 Styrene 7.76E+02 7.10E-02 8.00E-06 3.10E+02 1.12E-01 2.74E-03 25 418.31 636.00 8,737 0.0E+00 1.0E+00 L
100447 Benzylchloride 6.14E+01 7.50E-02 7.80E-06 5.25E+02 1.70E-02 4.14E-04 25 452.00 685.00 8,773 4.9E-05 0.0E+00 L X
100527 Benzaldehyde 4.59E+01 7.21E-02 9.07E-06 3.30E+03 9.73E-04 2.37E-05 25 452.00 695.00 11,658 0.0E+00 3.5E-01 L X
103651 n-Propylbenzene 5.62E+02 6.01E-02 7.83E-06 6.00E+01 4.37E-01 1.07E-02 25 432.20 630.00 9,123 0.0E+00 1.0E+00 L X
104518 n-Butylbenzene 1.11E+03 5.70E-02 8.12E-06 2.00E+00 5.38E-01 1.31E-02 25 456.46 660.50 9,290 0.0E+00 3.0E-02 L X Benzene
106423 p-Xylene 3.89E+02 7.69E-02 8.44E-06 1.85E+02 3.13E-01 7.64E-03 25 411.52 616.20 8,525 0.0E+00 1.0E-01 L
106467 1,4-Dichlorobenzene 6.17E+02 6.90E-02 7.90E-06 7.90E+01 9.82E-02 2.39E-03 25 447.21 684.75 9,271 1.1E-05 8.0E-01 S
106934 1,2-Dibromoethane (ethylene dibr 2.50E+01 2.17E-02 1.19E-05 4.18E+03 3.04E-02 7.41E-04 25 404.60 583.00 8,310 6.0E-04 9.0E-03 L
106990 1,3-Butadiene 1.91E+01 2.49E-01 1.08E-05 7.35E+02 3.01E+00 7.34E-02 25 268.60 425.00 5,370 3.0E-02 2.0E-03 L
107028 Acrolein 2.76E+00 1.05E-01 1.22E-05 2.13E+05 4.99E-03 1.22E-04 25 325.60 506.00 6,731 0.0E+00 2.0E-05 L
107062 1,2-Dichloroethane 1.74E+01 1.04E-01 9.90E-06 8.52E+03 4.00E-02 9.77E-04 25 356.65 561.00 7,643 2.6E-05 7.0E-03 L
107131 Acrylonitrile 5.90E+00 1.22E-01 1.34E-05 7.40E+04 4.21E-03 1.03E-04 25 350.30 519.00 7,786 6.8E-05 2.0E-03 L
108054 Vinyl acetate 5.25E+00 8.50E-02 9.20E-06 2.00E+04 2.09E-02 5.10E-04 25 345.65 519.13 7,800 0.0E+00 2.0E-01 L
108101 Methylisobutylketone (4-methyl-2 9.06E+00 7.50E-02 7.80E-06 1.90E+04 5.64E-03 1.38E-04 25 389.50 571.00 8,243 0.0E+00 3.0E+00 L
108383 m-Xylene 4.07E+02 7.00E-02 7.80E-06 1.61E+02 3.00E-01 7.32E-03 25 412.27 617.05 8,523 0.0E+00 1.0E-01 L
108678 1,3,5-Trimethylbenzene 1.35E+03 6.02E-02 8.67E-06 2.00E+00 2.41E-01 5.87E-03 25 437.89 637.25 9,321 0.0E+00 7.0E-03 L 1,2,4-Trimethylbenzene
108872 Methylcyclohexane 7.85E+01 7.35E-02 8.52E-06 1.40E+01 4.22E+00 1.03E-01 25 373.90 572.20 7,474 0.0E+00 3.0E+00 L
108883 Toluene 1.82E+02 8.70E-02 8.60E-06 5.26E+02 2.72E-01 6.62E-03 25 383.78 591.79 7,930 0.0E+00 5.0E+00 L
108907 Chlorobenzene 2.19E+02 7.30E-02 8.70E-06 4.72E+02 1.51E-01 3.69E-03 25 404.87 632.40 8,410 0.0E+00 5.0E-02 L
109693 1-Chlorobutane 1.72E+01 8.26E-02 1.00E-05 1.10E+03 6.93E-01 1.69E-02 25 351.60 542.00 7,263 0.0E+00 1.4E+00 L X
110009 Furan 1.86E+01 1.04E-01 1.22E-05 1.00E+04 2.21E-01 5.39E-03 25 304.60 490.20 6,477 0.0E+00 3.5E-03 L X
110543 Hexane 4.34E+01 2.00E-01 7.77E-06 1.24E+01 6.82E+01 1.66E+00 25 341.70 508.00 6,895 0.0E+00 2.0E-01 L
111444 Bis(2-chloroethyl)ether 1.55E+01 6.92E-02 7.53E-06 1.72E+04 7.36E-04 1.80E-05 25 451.15 659.79 10,803 3.3E-04 0.0E+00 L
115297 Endosulfan 2.14E+03 1.15E-02 4.55E-06 5.10E-01 4.58E-04 1.12E-05 25 674.43 942.94 14,000 0.0E+00 2.1E-02 S X
118741 Hexachlorobenzene 5.50E+04 5.42E-02 5.91E-06 5.00E-03 5.40E-02 1.32E-03 25 582.55 825.00 14,447 4.6E-04 0.0E+00 S X
120821 1,2,4-Trichlorobenzene 1.78E+03 3.00E-02 8.23E-06 4.88E+01 5.81E-02 1.42E-03 25 486.15 725.00 10,471 0.0E+00 2.0E-03 L
123739 Crotonaldehyde (2-butenal) 4.82E+00 9.56E-02 1.07E-05 3.69E+04 7.99E-04 1.95E-05 25 375.20 568.00 9 5.4E-04 0.0E+00 L X
124481 Chlorodibromomethane 6.31E+01 1.96E-02 1.05E-05 2.60E+03 3.20E-02 7.81E-04 25 416.14 678.20 5,900 2.7E-05 0.0E+00 L X X
126987 Methacrylonitrile 3.58E+01 1.12E-01 1.32E-05 2.54E+04 1.01E-02 2.46E-04 25 363.30 554.00 7,600 0.0E+00 7.0E-04 L
126998 2-Chloro-1,3-butadiene (chloropre 6.73E+01 8.58E-02 1.03E-05 2.12E+03 4.91E-01 1.20E-02 25 332.40 525.00 8,075 0.0E+00 7.0E-03 L
127184 Tetrachloroethylene 1.55E+02 7.20E-02 8.20E-06 2.00E+02 7.53E-01 1.84E-02 25 394.40 620.20 8,288 2.6E-07 6.0E-04 L
129000 Pyrene 1.05E+05 2.72E-02 7.24E-06 1.35E+00 4.50E-04 1.10E-05 25 667.95 936 14370 0.0E+00 0.0E+00 S X
132649 Dibenzofuran 5.15E+03 2.38E-02 6.00E-06 3.10E+00 5.15E-04 1.26E-05 25 560 824 66400 0.0E+00 0.0E+00 S X
135988 sec-Butylbenzene 9.66E+02 5.70E-02 8.12E-06 3.94E+00 5.68E-01 1.39E-02 25 446.5 679 88730 0.0E+00 3.0E-02 L X Benzene
141786 Ethylacetate 6.44E+00 7.32E-02 9.70E-06 8.03E+04 5.64E-03 1.38E-04 25 350.26 523.3 7633.66 0.0E+00 3.2E+00 L X
156592 cis-1,2-Dichloroethylene 3.55E+01 7.36E-02 1.13E-05 3.50E+03 1.67E-01 4.07E-03 25 333.65 544 7192 0.0E+00 6.0E-02 L X trans-1,2-Dichloroethylene
156605 trans-1,2-Dichloroethylene 5.25E+01 7.07E-02 1.19E-05 6.30E+03 3.84E-01 9.36E-03 25 320.85 516.5 6717 0.0E+00 6.0E-02 L X
541731 1,3-Dichlorobenzene 1.98E+03 6.92E-02 7.86E-06 1.34E+02 1.27E-01 3.09E-03 25 446 684 9230.18 0.0E+00 2.0E-01 L X 1,2-Dichlorobenzene
309002 Aldrin 2.45E+06 1.32E-02 4.86E-06 1.70E-02 6.95E-03 1.70E-04 25 603.01 839.37 15000 4.9E-03 1.1E-04 S X
319846 alpha-HCH (alpha-BHC) 1.23E+03 1.42E-02 7.34E-06 2.00E+00 4.34E-04 1.06E-05 25 596.55 839.36 15000 1.8E-03 0.0E+00 S
542756 1,3-Dichloropropene 4.57E+01 6.26E-02 1.00E-05 2.80E+03 7.24E-01 1.77E-02 25 381.15 587.38 7900 4.0E-06 2.0E-02 L
630206 1,1,1,2-Tetrachloroethane 1.16E+02 7.10E-02 7.90E-06 1.10E+03 9.90E-02 2.41E-03 25 403.5 624 9768.282525 7.4E-06 0.0E+00 L X

1634044 MTBE 7.26E+00 1.02E-01 1.05E-05 5.10E+04 2.56E-02 6.23E-04 25 328.3 497.1 6677.66 0.0E+00 3.0E+00 L
7439976 Mercury (elemental) 5.20E+01 3.07E-02 6.30E-06 2.00E+01 4.40E-01 1.07E-02 25 629.88 1750 14127 0.0E+00 3.0E-04 L
591786 2-Hexanone 1.50E+01 7.00E-02 8.40E-06 1.70E+04 3.80E-03 9.30E-05 25 400.8 587 8554 0.0E+00 3.0E-02 L

Highlighted chemicals do not have inhalation toxicity values or a surrogate.
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DATA ENTRY SHEET

CALCULATE RISK-BASED SOIL CONCENTRATION (enter "X" in "YES" box)

YES X

OR
CALCULATE INCREMENTAL RISKS FROM ACTUAL SOIL CONCENTRATION (enter "X" in "YES" box and initial soil conc. below)

YES

ENTER ENTER
Initial

Chemical soil
CAS No. conc.,

(numbers only, CR

no dashes) (g/kg) Chemical

98828 Cumene

ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER
MORE Depth Depth below Totals must add up to value of Lt (cell G28) Soil

 below grade grade to bottom Thickness Thickness stratum A User-defined
Average to bottom Depth below of contamination, Thickness of soil of soil SCS stratum A

soil of enclosed grade to top (enter value of 0 of soil stratum B, stratum C, soil type soil vapor
temperature, space floor, of contamination, if value is unknown) stratum A, (Enter value or 0) (Enter value or 0) (used to estimate OR permeability,

TS LF Lt Lb hA hB hC soil vapor kv

(oC) (cm) (cm) (cm) (cm) (cm) (cm) permeability) (cm2)

10 1 1 183 1 0 0 1.00E-08

ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER
MORE Stratum A Stratum A Stratum A Stratum A Stratum A Stratum B Stratum B Stratum B Stratum B Stratum B Stratum C Stratum C Stratum C Stratum C Stratum C
 SCS soil dry soil total soil water-filled soil organic SCS soil dry soil total soil water-filled soil organic SCS soil dry soil total soil water-filled soil organic

soil type bulk density, porosity, porosity, carbon fraction, soil type bulk density, porosity, porosity, carbon fraction, soil type bulk density, porosity, porosity, carbon fraction,

b
A nA

w
A foc

A b
B nB

w
B foc

B b
C nC

w
C foc

C

(g/cm3) (unitless) (cm3/cm3) (unitless) (g/cm3) (unitless) (cm3/cm3) (unitless) (g/cm3) (unitless) (cm3/cm3) (unitless)

1.65 0.439 0.045 0.002

ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER
MORE Enclosed Enclosed Enclosed Average vapor
 space Soil-bldg. space space Enclosed Floor-wall Indoor flow rate into bldg.

floor pressure floor floor space seam crack air exchange OR
thickness, differential, length, width, height, width, rate, Leave blank to calculate

Lcrack P LB WB HB w ER Qsoil

(cm) (g/cm-s2) (cm) (cm) (cm) (cm) (1/h) (L/m)

10 40 1000 1000 244 0.1 0.25

ENTER ENTER ENTER ENTER ENTER ENTER
Averaging Averaging Target Target hazard
time for time for Exposure Exposure risk for quotient for

carcinogens, noncarcinogens, duration, frequency, carcinogens, noncarcinogens,
ATC ATNC ED EF TR THQ

(yrs) (yrs) (yrs) (days/yr) (unitless) (unitless)

70 30 30 350 1.0E-05 1

Used to calculate risk-based
END soil concentration.

SL-ADV
Version 3.1; 02/04

Reset to 
Defaults

Lookup Soil 
Parameters

Lookup Soil 
Parameters

Lookup Soil 
Parameters
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CHEMICAL PROPERTIES SHEET

Henry's Henry's Enthalpy of Organic Pure
law constant law constant vaporization at Normal carbon component Unit Physical

Diffusivity Diffusivity at reference reference the normal boiling Critical partition water risk Reference state at
in air, in water, temperature, temperature, boiling point, point, temperature, coefficient, solubility, factor, conc., soil

Da Dw H TR Hv,b TB TC Koc S URF RfC temperature,

(cm2/s) (cm2/s) (atm-m3/mol) (oC) (cal/mol) (oK) (oK) (cm3/g) (mg/L) (g/m3)-1 (mg/m3) (S,L,G)

6.50E-02 7.10E-06 1.46E-02 25 10,335 425.56 631.10 4.89E+02 6.13E+01 0.0E+00 4.0E-01 L

END
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INTERMEDIATE CALCULATIONS SHEET

Stratum A Stratum B Stratum C Stratum A Stratum A Stratum A Stratum A Floor-
Source- soil soil soil effective soil soil soil wall Initial soil Bldg.

Exposure building air-filled air-filled air-filled total fluid intrinsic relative air effective vapor seam concentration ventilation
duration, separation, porosity, porosity, porosity, saturation, permeability, permeability, permeability, perimeter, used, rate,

 LT a
A a

B a
C Ste ki krg kv Xcrack CR Qbuilding

(sec) (cm) (cm3/cm3) (cm3/cm3) (cm3/cm3) (cm3/cm3) (cm2) (cm2) (cm2) (cm) (g/kg) (cm3/s)

9.46E+08 1 0.394 ERROR ERROR #N/A #N/A #N/A 1.00E-08 4,000 1.00E+00 1.69E+04

Area of Stratum Stratum Stratum Total
enclosed Crack- Crack Enthalpy of Henry's law Henry's law Vapor A B C overall

space to-total depth vaporization at constant at constant at viscosity at effective effective effective effective Diffusion Convection
below area below ave. soil ave. soil ave. soil ave. soil diffusion diffusion diffusion diffusion path path
grade, ratio, grade, temperature, temperature, temperature, temperature, coefficient, coefficient, coefficient, coefficient, length, length,

AB  Zcrack Hv,TS HTS H'TS TS Deff
A Deff

B Deff
C Deff

T Ld Lp

(cm2) (unitless) (cm) (cal/mol) (atm-m3/mol) (unitless) (g/cm-s) (cm2/s) (cm2/s) (cm2/s) (cm2/s) (cm) (cm)

1.00E+06 4.00E-04 1 12,644 4.71E-03 2.03E-01 1.75E-04 1.52E-02 0.00E+00 0.00E+00 1.52E-02 1 1

Exponent of Infinite
Average Crack equivalent source Infinite Exposure

Soil-water Source vapor effective foundation indoor source Time for duration >
partition vapor Crack flow rate diffusion Area of Peclet attenuation bldg. Finite Finite source time for

coefficient, conc., radius, into bldg., coefficient, crack, number, coefficient, conc., source source depletion, source
Kd Csource rcrack Qsoil Dcrack

Acrack exp(Pef)  Cbuilding  term  term D depletion

(cm3/g) (g/m3) (cm) (cm3/s) (cm2/s) (cm2) (unitless) (unitless) (g/m3) (unitless) (sec)-1
(sec) (YES/NO)

9.77E-01 1.93E+02 0.10 1.91E+01 1.52E-02 4.00E+02 4.92E+13 NA NA 7.94E+02 1.77E-03 9.09E+07 YES

Finite
source Mass Finite Final
indoor limit source finite Unit

attenuation bldg. bldg. source bldg. risk Reference
coefficient, conc., conc., conc., factor, conc.,

<> Cbuilding Cbuilding Cbuilding URF RfC

(unitless) (g/m3) (g/m3) (g/m3) (g/m3)-1 (mg/m3)

NA 1.87E-02 NA 1.87E-02 NA 4.0E-01

END
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RESULTS SHEET

RISK-BASED SOIL CONCENTRATION CALCULATIONS: INCREMENTAL RISK CALCULATIONS:

Incremental Hazard
Indoor Indoor Risk-based Final risk from quotient

exposure exposure indoor Soil indoor vapor from vapor
soil soil exposure saturation exposure intrusion to intrusion to

conc., conc., soil conc., soil indoor air, indoor air,
carcinogen noncarcinogen conc., Csat conc., carcinogen noncarcinogen

(g/kg) (g/kg) (g/kg) (g/kg) (g/kg) (unitless) (unitless)

NA 2.23E+04 2.23E+04 6.46E+04 2.23E+04 NA NA

MESSAGE AND ERROR SUMMARY BELOW: (DO NOT USE RESULTS IF ERRORS ARE PRESENT)
MESSAGE: The values of Csource and Cbuilding on the INTERCALCS worksheet are based on unity and do not represent actual values.

SCROLL
DOWN

TO "END"

END

SL-ADV-REV2-4_V-Site_Courtyard_Isopropyltoluene.xls 4 of 8



VLOOKUP TABLES

Soil Properties Lookup Table Bulk Density

SCS Soil Type Ks (cm/h) 1 (1/cm) N (unitless) M (unitless) n (cm3/cm3) r (cm3/cm3) Mean Grain Diameter (cm) (g/cm3) w (cm3/cm3) SCS Soil Name

C 0.61 0.01496 1.253 0.2019 0.459 0.098 0.0092 1.43 0.215 Clay
CL 0.34 0.01581 1.416 0.2938 0.442 0.079 0.016 1.48 0.168 Clay Loam
L 0.50 0.01112 1.472 0.3207 0.399 0.061 0.020 1.59 0.148 Loam
LS 4.38 0.03475 1.746 0.4273 0.390 0.049 0.040 1.62 0.076 Loamy Sand
S 26.78 0.03524 3.177 0.6852 0.375 0.053 0.044 1.66 0.054 Sand
SC 0.47 0.03342 1.208 0.1722 0.385 0.117 0.025 1.63 0.197 Sandy Clay
SCL 0.55 0.02109 1.330 0.2481 0.384 0.063 0.029 1.63 0.146 Sandy Clay Loam
SI 1.82 0.00658 1.679 0.4044 0.489 0.050 0.0046 1.35 0.167 Silt
SIC 0.40 0.01622 1.321 0.2430 0.481 0.111 0.0039 1.38 0.216 Silty Clay
SICL 0.46 0.00839 1.521 0.3425 0.482 0.090 0.0056 1.37 0.198 Silty Clay Loam
SIL 0.76 0.00506 1.663 0.3987 0.439 0.065 0.011 1.49 0.180 Silt Loam
SL 1.60 0.02667 1.449 0.3099 0.387 0.039 0.030 1.62 0.103 Sandy Loam

Chemical Properties Lookup Table
Organic Pure Henry's Henry's Enthalpy of
carbon component law constant law constant Normal vaporization at Unit Physical
partition Diffusivity Diffusivity water Henry's at reference reference boiling Critical the normal risk Reference state at

coefficient, in air, in water, solubility, law constant temperature, temperature, point, temperature, boiling point, factor, conc., soil URF RfC
Koc Da Dw S H' H TR TB TC Hv,b URF RfC temperature, extrapolated extrapolated

CAS No. Chemical (cm3/g) (cm2/s) (cm2/s) (mg/L) (unitless) (atm-m3/mol) (oC) (oK) (oK) (cal/mol) (g/m3)-1 (mg/m3) (S,L,G) (X) (X)

Surrogate toxicity values (red 
numbers) used with the surrogate 
chemical presented below.

56235 Carbon tetrachloride 1.74E+02 7.80E-02 8.80E-06 7.93E+02 1.24E+00 3.03E-02 25 349.90 556.60 7,127 6.0E-06 1.0E-01 L
57749 Chlordane 1.20E+05 1.18E-02 4.37E-06 5.60E-02 1.99E-03 4.85E-05 25 624.24 885.73 14,000 1.0E-04 7.0E-04 S
58899 gamma-HCH (Lindane) 1.07E+03 1.42E-02 7.34E-06 7.30E+00 5.73E-04 1.40E-05 25 596.55 839.36 15,000 3.7E-04 1.1E-03 S X X
60297 Ethyl ether 5.73E+00 7.82E-02 8.61E-06 5.68E+04 1.35E+00 3.29E-02 25 307.50 466.74 6,338 0.0E+00 7.0E-01 L X
60571 Dieldrin 2.14E+04 1.25E-02 4.74E-06 1.95E-01 6.18E-04 1.51E-05 25 613.32 842.25 17,000 4.6E-03 1.8E-04 S X
67641 Acetone 5.75E-01 1.24E-01 1.14E-05 1.00E+06 1.59E-03 3.87E-05 25 329.20 508.10 6,955 0.0E+00 3.1E+01 L X
67663 Chloroform 3.98E+01 1.04E-01 1.00E-05 7.92E+03 1.50E-01 3.66E-03 25 334.32 536.40 6,988 2.3E-05 9.8E-02 L
67721 Hexachloroethane 1.78E+03 2.50E-03 6.80E-06 5.00E+01 1.59E-01 3.88E-03 25 458.00 695.00 9,510 1.1E-05 3.0E-02 S X
71432 Benzene 5.89E+01 8.80E-02 9.80E-06 1.79E+03 2.27E-01 5.54E-03 25 353.24 562.16 7,342 7.8E-06 3.0E-02 L
71556 1,1,1-Trichloroethane 1.10E+02 7.80E-02 8.80E-06 1.33E+03 7.03E-01 1.72E-02 25 347.24 545.00 7,136 0.0E+00 5.0E+00 L
72435 Methoxychlor 9.77E+04 1.56E-02 4.46E-06 1.00E-01 6.46E-04 1.58E-05 25 651.02 848.49 16,000 0.0E+00 1.8E-02 S X
72559 DDE 4.47E+06 1.44E-02 5.87E-06 1.20E-01 8.59E-04 2.09E-05 25 636.44 860.38 15,000 9.7E-05 0.0E+00 S X
74839 Methyl bromide 1.05E+01 7.28E-02 1.21E-05 1.52E+04 2.55E-01 6.22E-03 25 276.71 467.00 5,714 0.0E+00 5.0E-03 G
74873 Methyl chloride (chloromethane) 2.12E+00 1.26E-01 6.50E-06 5.33E+03 3.61E-01 8.80E-03 25 249.00 416.25 5,115 1.8E-06 9.0E-02 L
74908 Hydrogen cyanide 3.80E+00 1.93E-01 2.10E-05 1.00E+06 5.44E-03 1.33E-04 25 299.00 456.70 6,676 0.0E+00 3.0E-03 L
74953 Methylene  bromide 1.26E+01 4.30E-02 8.44E-06 1.19E+04 3.52E-02 8.59E-04 25 370.00 583.00 7,868 0.0E+00 4.0E-04 L X
75003 Chloroethane (ethyl chloride) 4.40E+00 2.71E-01 1.15E-05 5.68E+03 3.61E-01 8.80E-03 25 285.30 460.40 5,879 0.0E+00 1.0E+01 L X
75014 Vinyl chloride (chloroethene) 1.86E+01 1.06E-01 1.23E-05 8.80E+03 1.10E+00 2.69E-02 25 259.25 432.00 5,250 4.4E-06 1.0E-01 G
75058 Acetonitrile 4.20E+00 1.28E-01 1.66E-05 1.00E+06 1.42E-03 3.45E-05 25 354.60 545.50 7,110 0.0E+00 6.0E-02 L
75070 Acetaldehyde 1.06E+00 1.24E-01 1.41E-05 1.00E+06 3.23E-03 7.87E-05 25 293.10 466.00 6,157 2.2E-06 9.0E-03 L
75092 Methylene chloride 1.17E+01 1.01E-01 1.17E-05 1.30E+04 8.96E-02 2.18E-03 25 313.00 510.00 6,706 1.0E-08 6.0E-01 L
75150 Carbon disulfide 4.57E+01 1.04E-01 1.00E-05 1.19E+03 1.24E+00 3.02E-02 25 319.00 552.00 6,391 0.0E+00 7.0E-01 L
75218 Ethylene oxide 1.33E+00 1.04E-01 1.45E-05 3.04E+05 2.27E-02 5.54E-04 25 283.60 469.00 6,104 1.0E-04 0.0E+00 L
75252 Bromoform 8.71E+01 1.49E-02 1.03E-05 3.10E+03 2.41E-02 5.88E-04 25 422.35 696.00 9,479 1.1E-06 0.0E+00 L X
75274 Bromodichloromethane 5.50E+01 2.98E-02 1.06E-05 6.74E+03 6.54E-02 1.60E-03 25 363.15 585.85 7,800 3.7E-05 0.0E+00 L X X
75296 2-Chloropropane 9.14E+00 8.88E-02 1.01E-05 3.73E+03 5.93E-01 1.45E-02 25 308.70 485.00 6,286 0.0E+00 1.0E-01 L
75343 1,1-Dichloroethane 3.16E+01 7.42E-02 1.05E-05 5.06E+03 2.30E-01 5.61E-03 25 330.55 523.00 6,895 1.6E-06 0.0E+00 L
75354 1,1-Dichloroethylene 5.89E+01 9.00E-02 1.04E-05 2.25E+03 1.07E+00 2.60E-02 25 304.75 576.05 6,247 0.0E+00 2.0E-01 L
75456 Chlorodifluoromethane 4.79E+01 1.01E-01 1.28E-05 2.00E+00 1.10E+00 2.70E-02 25 232.40 369.30 4,836 0.0E+00 5.0E+01 L
75694 Trichlorofluoromethane 4.97E+02 8.70E-02 9.70E-06 1.10E+03 3.97E+00 9.68E-02 25 296.70 471.00 5,999 0.0E+00 7.0E-01 L
75718 Dichlorodifluoromethane 4.57E+02 6.65E-02 9.92E-06 2.80E+02 1.40E+01 3.42E-01 25 243.20 384.95 9,421 0.0E+00 1.0E-01 L
76131 1,1,2-Trichloro-1,2,2-trifluoroetha 1.11E+04 7.80E-02 8.20E-06 1.70E+02 1.97E+01 4.80E-01 25 320.70 487.30 6,463 0.0E+00 3.0E+01 L
76448 Heptachlor 1.41E+06 1.12E-02 5.69E-06 1.80E-01 6.05E+01 1.48E+00 25 603.69 846.31 13,000 1.3E-03 1.8E-03 S X
77474 Hexachlorocyclopentadiene 2.00E+05 1.61E-02 7.21E-06 1.80E+00 1.10E+00 2.69E-02 25 512.15 746.00 10,931 0.0E+00 2.0E-04 L
78831 Isobutanol 2.59E+00 8.60E-02 9.30E-06 8.50E+04 4.83E-04 1.18E-05 25 381.04 547.78 10,936 0.0E+00 1.1E+00 L X
78875 1,2-Dichloropropane 4.37E+01 7.82E-02 8.73E-06 2.80E+03 1.15E-01 2.79E-03 25 369.52 572.00 7,590 1.0E-05 4.0E-03 L X
78933 Methylethylketone (2-butanone) 2.30E+00 8.08E-02 9.80E-06 2.23E+05 2.29E-03 5.58E-05 25 352.50 536.78 7,481 0.0E+00 5.0E+00 L
79005 1,1,2-Trichloroethane 5.01E+01 7.80E-02 8.80E-06 4.42E+03 3.73E-02 9.11E-04 25 386.15 602.00 8,322 1.6E-05 2.0E-04 L X
79016 Trichloroethylene 1.66E+02 7.90E-02 9.10E-06 1.47E+03 4.21E-01 1.03E-02 25 360.36 544.20 7,505 4.1E-06 3.0E-03 L X
79209 Methyl acetate 3.26E+00 1.04E-01 1.00E-05 2.00E+03 4.84E-03 1.18E-04 25 329.80 506.70 7,260 0.0E+00 3.5E+00 L X
79345 1,1,2,2-Tetrachloroethane 9.33E+01 7.10E-02 7.90E-06 2.96E+03 1.41E-02 3.44E-04 25 419.60 661.15 8,996 5.8E-05 0.0E+00 L X
79469 2-Nitropropane 1.17E+01 9.23E-02 1.01E-05 1.70E+04 5.03E-03 1.23E-04 25 393.20 594.00 8,383 2.7E-03 2.0E-02 L
80626 Methylmethacrylate 6.98E+00 7.70E-02 8.60E-06 1.50E+04 1.38E-02 3.36E-04 25 373.50 567.00 8,975 0.0E+00 7.0E-01 L
83329 Acenaphthene 7.08E+03 4.21E-02 7.69E-06 3.57E+00 6.34E-03 1.55E-04 25 550.54 803.15 12,155 0.0E+00 0.0E+00 S X
86737 Fluorene 1.38E+04 3.63E-02 7.88E-06 1.98E+00 2.60E-03 6.34E-05 25 570.44 870.00 12,666 0.0E+00 0.0E+00 S X
87683 Hexachloro-1,3-butadiene 5.37E+04 5.61E-02 6.16E-06 3.20E+00 3.33E-01 8.13E-03 25 486.15 738.00 10,206 2.2E-05 0.0E+00 L X
88722 o-Nitrotoluene 3.24E+02 5.87E-02 8.67E-06 6.50E+02 5.11E-04 1.25E-05 25 495.00 720.00 12,239 0.0E+00 0.0E+00 L X
91203 Naphthalene 2.00E+03 5.90E-02 7.50E-06 3.10E+01 1.98E-02 4.82E-04 25 491.14 748.40 10,373 3.4E-05 3.0E-03 S
91576 2-Methylnaphthalene 2.81E+03 5.22E-02 7.75E-06 2.46E+01 2.12E-02 5.17E-04 25 514.26 761.00 12,600 0.0E+00 3.0E-03 S X Naphthalene
92524 Biphenyl 4.38E+03 4.04E-02 8.15E-06 7.45E+00 1.23E-02 2.99E-04 25 529.10 789.00 10,890 0.0E+00 1.8E-01 S X
95476 o-Xylene 3.63E+02 8.70E-02 1.00E-05 1.78E+02 2.12E-01 5.18E-03 25 417.60 630.30 8,661 0.0E+00 1.0E-01 L
95501 1,2-Dichlorobenzene 6.17E+02 6.90E-02 7.90E-06 1.56E+02 7.77E-02 1.90E-03 25 453.57 705.00 9,700 0.0E+00 2.0E-01 L
95578 2-Chlorophenol 3.88E+02 5.01E-02 9.46E-06 2.20E+04 1.60E-02 1.18E+05 25 447.53 675.00 9,572 0.0E+00 2.0E-01 L X Phenol
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95636 1,2,4-Trimethylbenzene 1.35E+03 6.06E-02 7.92E-06 5.70E+01 2.52E-01 6.14E-03 25 442.30 649.17 9,369 0.0E+00 7.0E-03 L
96184 1,2,3-Trichloropropane 2.20E+01 7.10E-02 7.90E-06 1.75E+03 1.67E-02 4.08E-04 25 430.00 652.00 9,171 0.0E+00 3.0E-04 L X
96333 Methyl acrylate 4.53E+00 9.76E-02 1.02E-05 6.00E+04 7.68E-03 1.87E-04 25 353.70 536.00 7,749 0.0E+00 1.1E-01 L X
97632 Ethylmethacrylate 2.95E+01 6.53E-02 8.37E-06 3.67E+03 3.44E-02 8.40E-04 25 390.00 571.00 10,957 0.0E+00 3.2E-01 L X
98066 tert-Butylbenzene 7.71E+02 5.65E-02 8.02E-06 2.95E+01 4.87E-01 1.19E-02 25 442.10 1220.00 8,980 0.0E+00 3.0E-02 L X Benzene
98828 Cumene 4.89E+02 6.50E-02 7.10E-06 6.13E+01 4.74E+01 1.46E-02 25 425.56 631.10 10,335 0.0E+00 4.0E-01 L
98862 Acetophenone 5.77E+01 6.00E-02 8.73E-06 6.13E+03 4.38E-04 1.07E-05 25 475.00 709.50 11,732 0.0E+00 3.5E-01 S,L X
98953 Nitrobenzene 6.46E+01 7.60E-02 8.60E-06 2.09E+03 9.82E-04 2.39E-05 25 483.95 719.00 10,566 4.0E-05 9.0E-03 L

100414 Ethylbenzene 3.63E+02 7.50E-02 7.80E-06 1.69E+02 3.22E-01 7.86E-03 25 409.34 617.20 8,501 2.5E-06 1.0E+00 L
100425 Styrene 7.76E+02 7.10E-02 8.00E-06 3.10E+02 1.12E-01 2.74E-03 25 418.31 636.00 8,737 0.0E+00 1.0E+00 L
100447 Benzylchloride 6.14E+01 7.50E-02 7.80E-06 5.25E+02 1.70E-02 4.14E-04 25 452.00 685.00 8,773 4.9E-05 0.0E+00 L X
100527 Benzaldehyde 4.59E+01 7.21E-02 9.07E-06 3.30E+03 9.73E-04 2.37E-05 25 452.00 695.00 11,658 0.0E+00 3.5E-01 L X
103651 n-Propylbenzene 5.62E+02 6.01E-02 7.83E-06 6.00E+01 4.37E-01 1.07E-02 25 432.20 630.00 9,123 0.0E+00 1.0E+00 L X
104518 n-Butylbenzene 1.11E+03 5.70E-02 8.12E-06 2.00E+00 5.38E-01 1.31E-02 25 456.46 660.50 9,290 0.0E+00 3.0E-02 L X Benzene
106423 p-Xylene 3.89E+02 7.69E-02 8.44E-06 1.85E+02 3.13E-01 7.64E-03 25 411.52 616.20 8,525 0.0E+00 1.0E-01 L
106467 1,4-Dichlorobenzene 6.17E+02 6.90E-02 7.90E-06 7.90E+01 9.82E-02 2.39E-03 25 447.21 684.75 9,271 1.1E-05 8.0E-01 S
106934 1,2-Dibromoethane (ethylene dibr 2.50E+01 2.17E-02 1.19E-05 4.18E+03 3.04E-02 7.41E-04 25 404.60 583.00 8,310 6.0E-04 9.0E-03 L
106990 1,3-Butadiene 1.91E+01 2.49E-01 1.08E-05 7.35E+02 3.01E+00 7.34E-02 25 268.60 425.00 5,370 3.0E-02 2.0E-03 L
107028 Acrolein 2.76E+00 1.05E-01 1.22E-05 2.13E+05 4.99E-03 1.22E-04 25 325.60 506.00 6,731 0.0E+00 2.0E-05 L
107062 1,2-Dichloroethane 1.74E+01 1.04E-01 9.90E-06 8.52E+03 4.00E-02 9.77E-04 25 356.65 561.00 7,643 2.6E-05 7.0E-03 L
107131 Acrylonitrile 5.90E+00 1.22E-01 1.34E-05 7.40E+04 4.21E-03 1.03E-04 25 350.30 519.00 7,786 6.8E-05 2.0E-03 L
108054 Vinyl acetate 5.25E+00 8.50E-02 9.20E-06 2.00E+04 2.09E-02 5.10E-04 25 345.65 519.13 7,800 0.0E+00 2.0E-01 L
108101 Methylisobutylketone (4-methyl-2 9.06E+00 7.50E-02 7.80E-06 1.90E+04 5.64E-03 1.38E-04 25 389.50 571.00 8,243 0.0E+00 3.0E+00 L
108383 m-Xylene 4.07E+02 7.00E-02 7.80E-06 1.61E+02 3.00E-01 7.32E-03 25 412.27 617.05 8,523 0.0E+00 1.0E-01 L
108678 1,3,5-Trimethylbenzene 1.35E+03 6.02E-02 8.67E-06 2.00E+00 2.41E-01 5.87E-03 25 437.89 637.25 9,321 0.0E+00 7.0E-03 L 1,2,4-Trimethylbenzene
108872 Methylcyclohexane 7.85E+01 7.35E-02 8.52E-06 1.40E+01 4.22E+00 1.03E-01 25 373.90 572.20 7,474 0.0E+00 3.0E+00 L
108883 Toluene 1.82E+02 8.70E-02 8.60E-06 5.26E+02 2.72E-01 6.62E-03 25 383.78 591.79 7,930 0.0E+00 5.0E+00 L
108907 Chlorobenzene 2.19E+02 7.30E-02 8.70E-06 4.72E+02 1.51E-01 3.69E-03 25 404.87 632.40 8,410 0.0E+00 5.0E-02 L
109693 1-Chlorobutane 1.72E+01 8.26E-02 1.00E-05 1.10E+03 6.93E-01 1.69E-02 25 351.60 542.00 7,263 0.0E+00 1.4E+00 L X
110009 Furan 1.86E+01 1.04E-01 1.22E-05 1.00E+04 2.21E-01 5.39E-03 25 304.60 490.20 6,477 0.0E+00 3.5E-03 L X
110543 Hexane 4.34E+01 2.00E-01 7.77E-06 1.24E+01 6.82E+01 1.66E+00 25 341.70 508.00 6,895 0.0E+00 2.0E-01 L
111444 Bis(2-chloroethyl)ether 1.55E+01 6.92E-02 7.53E-06 1.72E+04 7.36E-04 1.80E-05 25 451.15 659.79 10,803 3.3E-04 0.0E+00 L
115297 Endosulfan 2.14E+03 1.15E-02 4.55E-06 5.10E-01 4.58E-04 1.12E-05 25 674.43 942.94 14,000 0.0E+00 2.1E-02 S X
118741 Hexachlorobenzene 5.50E+04 5.42E-02 5.91E-06 5.00E-03 5.40E-02 1.32E-03 25 582.55 825.00 14,447 4.6E-04 0.0E+00 S X
120821 1,2,4-Trichlorobenzene 1.78E+03 3.00E-02 8.23E-06 4.88E+01 5.81E-02 1.42E-03 25 486.15 725.00 10,471 0.0E+00 2.0E-03 L
123739 Crotonaldehyde (2-butenal) 4.82E+00 9.56E-02 1.07E-05 3.69E+04 7.99E-04 1.95E-05 25 375.20 568.00 9 5.4E-04 0.0E+00 L X
124481 Chlorodibromomethane 6.31E+01 1.96E-02 1.05E-05 2.60E+03 3.20E-02 7.81E-04 25 416.14 678.20 5,900 2.7E-05 0.0E+00 L X X
126987 Methacrylonitrile 3.58E+01 1.12E-01 1.32E-05 2.54E+04 1.01E-02 2.46E-04 25 363.30 554.00 7,600 0.0E+00 7.0E-04 L
126998 2-Chloro-1,3-butadiene (chloropre 6.73E+01 8.58E-02 1.03E-05 2.12E+03 4.91E-01 1.20E-02 25 332.40 525.00 8,075 0.0E+00 7.0E-03 L
127184 Tetrachloroethylene 1.55E+02 7.20E-02 8.20E-06 2.00E+02 7.53E-01 1.84E-02 25 394.40 620.20 8,288 2.6E-07 6.0E-04 L
129000 Pyrene 1.05E+05 2.72E-02 7.24E-06 1.35E+00 4.50E-04 1.10E-05 25 667.95 936 14370 0.0E+00 0.0E+00 S X
132649 Dibenzofuran 5.15E+03 2.38E-02 6.00E-06 3.10E+00 5.15E-04 1.26E-05 25 560 824 66400 0.0E+00 0.0E+00 S X
135988 sec-Butylbenzene 9.66E+02 5.70E-02 8.12E-06 3.94E+00 5.68E-01 1.39E-02 25 446.5 679 88730 0.0E+00 3.0E-02 L X Benzene
141786 Ethylacetate 6.44E+00 7.32E-02 9.70E-06 8.03E+04 5.64E-03 1.38E-04 25 350.26 523.3 7633.66 0.0E+00 3.2E+00 L X
156592 cis-1,2-Dichloroethylene 3.55E+01 7.36E-02 1.13E-05 3.50E+03 1.67E-01 4.07E-03 25 333.65 544 7192 0.0E+00 6.0E-02 L X trans-1,2-Dichloroethylene
156605 trans-1,2-Dichloroethylene 5.25E+01 7.07E-02 1.19E-05 6.30E+03 3.84E-01 9.36E-03 25 320.85 516.5 6717 0.0E+00 6.0E-02 L X
541731 1,3-Dichlorobenzene 1.98E+03 6.92E-02 7.86E-06 1.34E+02 1.27E-01 3.09E-03 25 446 684 9230.18 0.0E+00 2.0E-01 L X 1,2-Dichlorobenzene
309002 Aldrin 2.45E+06 1.32E-02 4.86E-06 1.70E-02 6.95E-03 1.70E-04 25 603.01 839.37 15000 4.9E-03 1.1E-04 S X
319846 alpha-HCH (alpha-BHC) 1.23E+03 1.42E-02 7.34E-06 2.00E+00 4.34E-04 1.06E-05 25 596.55 839.36 15000 1.8E-03 0.0E+00 S
542756 1,3-Dichloropropene 4.57E+01 6.26E-02 1.00E-05 2.80E+03 7.24E-01 1.77E-02 25 381.15 587.38 7900 4.0E-06 2.0E-02 L
630206 1,1,1,2-Tetrachloroethane 1.16E+02 7.10E-02 7.90E-06 1.10E+03 9.90E-02 2.41E-03 25 403.5 624 9768.282525 7.4E-06 0.0E+00 L X

1634044 MTBE 7.26E+00 1.02E-01 1.05E-05 5.10E+04 2.56E-02 6.23E-04 25 328.3 497.1 6677.66 0.0E+00 3.0E+00 L
7439976 Mercury (elemental) 5.20E+01 3.07E-02 6.30E-06 2.00E+01 4.40E-01 1.07E-02 25 629.88 1750 14127 0.0E+00 3.0E-04 L
591786 2-Hexanone 1.50E+01 7.00E-02 8.40E-06 1.70E+04 3.80E-03 9.30E-05 25 400.8 587 8554 0.0E+00 3.0E-02 L

Highlighted chemicals do not have inhalation toxicity values or a surrogate.
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DATA ENTRY SHEET

CALCULATE RISK-BASED SOIL CONCENTRATION (enter "X" in "YES" box)

YES X

OR
CALCULATE INCREMENTAL RISKS FROM ACTUAL SOIL CONCENTRATION (enter "X" in "YES" box and initial soil conc. below)

YES

ENTER ENTER
Initial

Chemical soil
CAS No. conc.,

(numbers only, CR

no dashes) (g/kg) Chemical

67641 Acetone

ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER
MORE Depth Depth below Totals must add up to value of Lt (cell G28) Soil

 below grade grade to bottom Thickness Thickness stratum A User-defined
Average to bottom Depth below of contamination, Thickness of soil of soil SCS stratum A

soil of enclosed grade to top (enter value of 0 of soil stratum B, stratum C, soil type soil vapor
temperature, space floor, of contamination, if value is unknown) stratum A, (Enter value or 0) (Enter value or 0) (used to estimate OR permeability,

TS LF Lt Lb hA hB hC soil vapor kv

(oC) (cm) (cm) (cm) (cm) (cm) (cm) permeability) (cm2)

10 1 1 183 1 0 0 1.00E-08

ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER
MORE Stratum A Stratum A Stratum A Stratum A Stratum A Stratum B Stratum B Stratum B Stratum B Stratum B Stratum C Stratum C Stratum C Stratum C Stratum C
 SCS soil dry soil total soil water-filled soil organic SCS soil dry soil total soil water-filled soil organic SCS soil dry soil total soil water-filled soil organic

soil type bulk density, porosity, porosity, carbon fraction, soil type bulk density, porosity, porosity, carbon fraction, soil type bulk density, porosity, porosity, carbon fraction,

b
A nA

w
A foc

A b
B nB

w
B foc

B b
C nC

w
C foc

C

(g/cm3) (unitless) (cm3/cm3) (unitless) (g/cm3) (unitless) (cm3/cm3) (unitless) (g/cm3) (unitless) (cm3/cm3) (unitless)

1.65 0.439 0.045 0.002

ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER
MORE Enclosed Enclosed Enclosed Average vapor
 space Soil-bldg. space space Enclosed Floor-wall Indoor flow rate into bldg.

floor pressure floor floor space seam crack air exchange OR
thickness, differential, length, width, height, width, rate, Leave blank to calculate

Lcrack P LB WB HB w ER Qsoil

(cm) (g/cm-s2) (cm) (cm) (cm) (cm) (1/h) (L/m)

10 40 1000 1000 244 0.1 0.25

ENTER ENTER ENTER ENTER ENTER ENTER
Averaging Averaging Target Target hazard
time for time for Exposure Exposure risk for quotient for

carcinogens, noncarcinogens, duration, frequency, carcinogens, noncarcinogens,
ATC ATNC ED EF TR THQ

(yrs) (yrs) (yrs) (days/yr) (unitless) (unitless)

70 30 30 350 1.0E-05 1

Used to calculate risk-based
END soil concentration.

SL-ADV
Version 3.1; 02/04

Reset to 
Defaults

Lookup Soil 
Parameters

Lookup Soil 
Parameters

Lookup Soil 
Parameters
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CHEMICAL PROPERTIES SHEET

Henry's Henry's Enthalpy of Organic Pure
law constant law constant vaporization at Normal carbon component Unit Physical

Diffusivity Diffusivity at reference reference the normal boiling Critical partition water risk Reference state at
in air, in water, temperature, temperature, boiling point, point, temperature, coefficient, solubility, factor, conc., soil

Da Dw H TR Hv,b TB TC Koc S URF RfC temperature,

(cm2/s) (cm2/s) (atm-m3/mol) (oC) (cal/mol) (oK) (oK) (cm3/g) (mg/L) (g/m3)-1 (mg/m3) (S,L,G)

1.24E-01 1.14E-05 3.87E-05 25 6,955 329.20 508.10 5.75E-01 1.00E+06 0.0E+00 3.1E+01 L

END
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INTERMEDIATE CALCULATIONS SHEET

Stratum A Stratum B Stratum C Stratum A Stratum A Stratum A Stratum A Floor-
Source- soil soil soil effective soil soil soil wall Initial soil Bldg.

Exposure building air-filled air-filled air-filled total fluid intrinsic relative air effective vapor seam concentration ventilation
duration, separation, porosity, porosity, porosity, saturation, permeability, permeability, permeability, perimeter, used, rate,

 LT a
A a

B a
C Ste ki krg kv Xcrack CR Qbuilding

(sec) (cm) (cm3/cm3) (cm3/cm3) (cm3/cm3) (cm3/cm3) (cm2) (cm2) (cm2) (cm) (g/kg) (cm3/s)

9.46E+08 1 0.394 ERROR ERROR #N/A #N/A #N/A 1.00E-08 4,000 1.00E+00 1.69E+04

Area of Stratum Stratum Stratum Total
enclosed Crack- Crack Enthalpy of Henry's law Henry's law Vapor A B C overall

space to-total depth vaporization at constant at constant at viscosity at effective effective effective effective Diffusion Convection
below area below ave. soil ave. soil ave. soil ave. soil diffusion diffusion diffusion diffusion path path
grade, ratio, grade, temperature, temperature, temperature, temperature, coefficient, coefficient, coefficient, coefficient, length, length,

AB  Zcrack Hv,TS HTS H'TS TS Deff
A Deff

B Deff
C Deff

T Ld Lp

(cm2) (unitless) (cm) (cal/mol) (atm-m3/mol) (unitless) (g/cm-s) (cm2/s) (cm2/s) (cm2/s) (cm2/s) (cm) (cm)

1.00E+06 4.00E-04 1 7,559 1.97E-05 8.47E-04 1.75E-04 2.89E-02 0.00E+00 0.00E+00 2.89E-02 1 1

Exponent of Infinite
Average Crack equivalent source Infinite Exposure

Soil-water Source vapor effective foundation indoor source Time for duration >
partition vapor Crack flow rate diffusion Area of Peclet attenuation bldg. Finite Finite source time for

coefficient, conc., radius, into bldg., coefficient, crack, number, coefficient, conc., source source depletion, source
Kd Csource rcrack Qsoil Dcrack

Acrack exp(Pef)  Cbuilding  term  term D depletion

(cm3/g) (g/m3) (cm) (cm3/s) (cm2/s) (cm2) (unitless) (unitless) (g/m3) (unitless) (sec)-1
(sec) (YES/NO)

1.15E-03 2.96E+01 0.10 1.91E+01 2.89E-02 4.00E+02 1.50E+07 NA NA 1.51E+03 5.19E-04 5.63E+08 YES

Finite
source Mass Finite Final
indoor limit source finite Unit

attenuation bldg. bldg. source bldg. risk Reference
coefficient, conc., conc., conc., factor, conc.,

<> Cbuilding Cbuilding Cbuilding URF RfC

(unitless) (g/m3) (g/m3) (g/m3) (g/m3)-1 (mg/m3)

NA 1.87E-02 NA 1.87E-02 NA 3.1E+01

END
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RESULTS SHEET

RISK-BASED SOIL CONCENTRATION CALCULATIONS: INCREMENTAL RISK CALCULATIONS:

Incremental Hazard
Indoor Indoor Risk-based Final risk from quotient

exposure exposure indoor Soil indoor vapor from vapor
soil soil exposure saturation exposure intrusion to intrusion to

conc., conc., soil conc., soil indoor air, indoor air,
carcinogen noncarcinogen conc., Csat conc., carcinogen noncarcinogen

(g/kg) (g/kg) (g/kg) (g/kg) (g/kg) (unitless) (unitless)

NA 1.73E+06 1.73E+06 2.86E+07 1.73E+06 NA NA

MESSAGE AND ERROR SUMMARY BELOW: (DO NOT USE RESULTS IF ERRORS ARE PRESENT)
MESSAGE: The values of Csource and Cbuilding on the INTERCALCS worksheet are based on unity and do not represent actual values.
MESSAGE: Risk/HQ or risk-based soil concentration is based on a route-to-route extrapolation.

SCROLL
DOWN

TO "END"

END
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VLOOKUP TABLES

Soil Properties Lookup Table Bulk Density

SCS Soil Type Ks (cm/h) 1 (1/cm) N (unitless) M (unitless) n (cm3/cm3) r (cm3/cm3) Mean Grain Diameter (cm) (g/cm3) w (cm3/cm3) SCS Soil Name

C 0.61 0.01496 1.253 0.2019 0.459 0.098 0.0092 1.43 0.215 Clay
CL 0.34 0.01581 1.416 0.2938 0.442 0.079 0.016 1.48 0.168 Clay Loam
L 0.50 0.01112 1.472 0.3207 0.399 0.061 0.020 1.59 0.148 Loam
LS 4.38 0.03475 1.746 0.4273 0.390 0.049 0.040 1.62 0.076 Loamy Sand
S 26.78 0.03524 3.177 0.6852 0.375 0.053 0.044 1.66 0.054 Sand
SC 0.47 0.03342 1.208 0.1722 0.385 0.117 0.025 1.63 0.197 Sandy Clay
SCL 0.55 0.02109 1.330 0.2481 0.384 0.063 0.029 1.63 0.146 Sandy Clay Loam
SI 1.82 0.00658 1.679 0.4044 0.489 0.050 0.0046 1.35 0.167 Silt
SIC 0.40 0.01622 1.321 0.2430 0.481 0.111 0.0039 1.38 0.216 Silty Clay
SICL 0.46 0.00839 1.521 0.3425 0.482 0.090 0.0056 1.37 0.198 Silty Clay Loam
SIL 0.76 0.00506 1.663 0.3987 0.439 0.065 0.011 1.49 0.180 Silt Loam
SL 1.60 0.02667 1.449 0.3099 0.387 0.039 0.030 1.62 0.103 Sandy Loam

Chemical Properties Lookup Table
Organic Pure Henry's Henry's Enthalpy of
carbon component law constant law constant Normal vaporization at Unit Physical
partition Diffusivity Diffusivity water Henry's at reference reference boiling Critical the normal risk Reference state at

coefficient, in air, in water, solubility, law constant temperature, temperature, point, temperature, boiling point, factor, conc., soil URF RfC
Koc Da Dw S H' H TR TB TC Hv,b URF RfC temperature, extrapolated extrapolated

CAS No. Chemical (cm3/g) (cm2/s) (cm2/s) (mg/L) (unitless) (atm-m3/mol) (oC) (oK) (oK) (cal/mol) (g/m3)-1 (mg/m3) (S,L,G) (X) (X)

Surrogate toxicity values (red 
numbers) used with the surrogate 
chemical presented below.

56235 Carbon tetrachloride 1.74E+02 7.80E-02 8.80E-06 7.93E+02 1.24E+00 3.03E-02 25 349.90 556.60 7,127 6.0E-06 1.0E-01 L
57749 Chlordane 1.20E+05 1.18E-02 4.37E-06 5.60E-02 1.99E-03 4.85E-05 25 624.24 885.73 14,000 1.0E-04 7.0E-04 S
58899 gamma-HCH (Lindane) 1.07E+03 1.42E-02 7.34E-06 7.30E+00 5.73E-04 1.40E-05 25 596.55 839.36 15,000 3.7E-04 1.1E-03 S X X
60297 Ethyl ether 5.73E+00 7.82E-02 8.61E-06 5.68E+04 1.35E+00 3.29E-02 25 307.50 466.74 6,338 0.0E+00 7.0E-01 L X
60571 Dieldrin 2.14E+04 1.25E-02 4.74E-06 1.95E-01 6.18E-04 1.51E-05 25 613.32 842.25 17,000 4.6E-03 1.8E-04 S X
67641 Acetone 5.75E-01 1.24E-01 1.14E-05 1.00E+06 1.59E-03 3.87E-05 25 329.20 508.10 6,955 0.0E+00 3.1E+01 L X
67663 Chloroform 3.98E+01 1.04E-01 1.00E-05 7.92E+03 1.50E-01 3.66E-03 25 334.32 536.40 6,988 2.3E-05 9.8E-02 L
67721 Hexachloroethane 1.78E+03 2.50E-03 6.80E-06 5.00E+01 1.59E-01 3.88E-03 25 458.00 695.00 9,510 1.1E-05 3.0E-02 S X
71432 Benzene 5.89E+01 8.80E-02 9.80E-06 1.79E+03 2.27E-01 5.54E-03 25 353.24 562.16 7,342 7.8E-06 3.0E-02 L
71556 1,1,1-Trichloroethane 1.10E+02 7.80E-02 8.80E-06 1.33E+03 7.03E-01 1.72E-02 25 347.24 545.00 7,136 0.0E+00 5.0E+00 L
72435 Methoxychlor 9.77E+04 1.56E-02 4.46E-06 1.00E-01 6.46E-04 1.58E-05 25 651.02 848.49 16,000 0.0E+00 1.8E-02 S X
72559 DDE 4.47E+06 1.44E-02 5.87E-06 1.20E-01 8.59E-04 2.09E-05 25 636.44 860.38 15,000 9.7E-05 0.0E+00 S X
74839 Methyl bromide 1.05E+01 7.28E-02 1.21E-05 1.52E+04 2.55E-01 6.22E-03 25 276.71 467.00 5,714 0.0E+00 5.0E-03 G
74873 Methyl chloride (chloromethane) 2.12E+00 1.26E-01 6.50E-06 5.33E+03 3.61E-01 8.80E-03 25 249.00 416.25 5,115 1.8E-06 9.0E-02 L
74908 Hydrogen cyanide 3.80E+00 1.93E-01 2.10E-05 1.00E+06 5.44E-03 1.33E-04 25 299.00 456.70 6,676 0.0E+00 3.0E-03 L
74953 Methylene  bromide 1.26E+01 4.30E-02 8.44E-06 1.19E+04 3.52E-02 8.59E-04 25 370.00 583.00 7,868 0.0E+00 4.0E-04 L X
75003 Chloroethane (ethyl chloride) 4.40E+00 2.71E-01 1.15E-05 5.68E+03 3.61E-01 8.80E-03 25 285.30 460.40 5,879 0.0E+00 1.0E+01 L X
75014 Vinyl chloride (chloroethene) 1.86E+01 1.06E-01 1.23E-05 8.80E+03 1.10E+00 2.69E-02 25 259.25 432.00 5,250 4.4E-06 1.0E-01 G
75058 Acetonitrile 4.20E+00 1.28E-01 1.66E-05 1.00E+06 1.42E-03 3.45E-05 25 354.60 545.50 7,110 0.0E+00 6.0E-02 L
75070 Acetaldehyde 1.06E+00 1.24E-01 1.41E-05 1.00E+06 3.23E-03 7.87E-05 25 293.10 466.00 6,157 2.2E-06 9.0E-03 L
75092 Methylene chloride 1.17E+01 1.01E-01 1.17E-05 1.30E+04 8.96E-02 2.18E-03 25 313.00 510.00 6,706 1.0E-08 6.0E-01 L
75150 Carbon disulfide 4.57E+01 1.04E-01 1.00E-05 1.19E+03 1.24E+00 3.02E-02 25 319.00 552.00 6,391 0.0E+00 7.0E-01 L
75218 Ethylene oxide 1.33E+00 1.04E-01 1.45E-05 3.04E+05 2.27E-02 5.54E-04 25 283.60 469.00 6,104 1.0E-04 0.0E+00 L
75252 Bromoform 8.71E+01 1.49E-02 1.03E-05 3.10E+03 2.41E-02 5.88E-04 25 422.35 696.00 9,479 1.1E-06 0.0E+00 L X
75274 Bromodichloromethane 5.50E+01 2.98E-02 1.06E-05 6.74E+03 6.54E-02 1.60E-03 25 363.15 585.85 7,800 3.7E-05 0.0E+00 L X X
75296 2-Chloropropane 9.14E+00 8.88E-02 1.01E-05 3.73E+03 5.93E-01 1.45E-02 25 308.70 485.00 6,286 0.0E+00 1.0E-01 L
75343 1,1-Dichloroethane 3.16E+01 7.42E-02 1.05E-05 5.06E+03 2.30E-01 5.61E-03 25 330.55 523.00 6,895 1.6E-06 0.0E+00 L
75354 1,1-Dichloroethylene 5.89E+01 9.00E-02 1.04E-05 2.25E+03 1.07E+00 2.60E-02 25 304.75 576.05 6,247 0.0E+00 2.0E-01 L
75456 Chlorodifluoromethane 4.79E+01 1.01E-01 1.28E-05 2.00E+00 1.10E+00 2.70E-02 25 232.40 369.30 4,836 0.0E+00 5.0E+01 L
75694 Trichlorofluoromethane 4.97E+02 8.70E-02 9.70E-06 1.10E+03 3.97E+00 9.68E-02 25 296.70 471.00 5,999 0.0E+00 7.0E-01 L
75718 Dichlorodifluoromethane 4.57E+02 6.65E-02 9.92E-06 2.80E+02 1.40E+01 3.42E-01 25 243.20 384.95 9,421 0.0E+00 1.0E-01 L
76131 1,1,2-Trichloro-1,2,2-trifluoroetha 1.11E+04 7.80E-02 8.20E-06 1.70E+02 1.97E+01 4.80E-01 25 320.70 487.30 6,463 0.0E+00 3.0E+01 L
76448 Heptachlor 1.41E+06 1.12E-02 5.69E-06 1.80E-01 6.05E+01 1.48E+00 25 603.69 846.31 13,000 1.3E-03 1.8E-03 S X
77474 Hexachlorocyclopentadiene 2.00E+05 1.61E-02 7.21E-06 1.80E+00 1.10E+00 2.69E-02 25 512.15 746.00 10,931 0.0E+00 2.0E-04 L
78831 Isobutanol 2.59E+00 8.60E-02 9.30E-06 8.50E+04 4.83E-04 1.18E-05 25 381.04 547.78 10,936 0.0E+00 1.1E+00 L X
78875 1,2-Dichloropropane 4.37E+01 7.82E-02 8.73E-06 2.80E+03 1.15E-01 2.79E-03 25 369.52 572.00 7,590 1.0E-05 4.0E-03 L X
78933 Methylethylketone (2-butanone) 2.30E+00 8.08E-02 9.80E-06 2.23E+05 2.29E-03 5.58E-05 25 352.50 536.78 7,481 0.0E+00 5.0E+00 L
79005 1,1,2-Trichloroethane 5.01E+01 7.80E-02 8.80E-06 4.42E+03 3.73E-02 9.11E-04 25 386.15 602.00 8,322 1.6E-05 2.0E-04 L X
79016 Trichloroethylene 1.66E+02 7.90E-02 9.10E-06 1.47E+03 4.21E-01 1.03E-02 25 360.36 544.20 7,505 4.1E-06 3.0E-03 L X
79209 Methyl acetate 3.26E+00 1.04E-01 1.00E-05 2.00E+03 4.84E-03 1.18E-04 25 329.80 506.70 7,260 0.0E+00 3.5E+00 L X
79345 1,1,2,2-Tetrachloroethane 9.33E+01 7.10E-02 7.90E-06 2.96E+03 1.41E-02 3.44E-04 25 419.60 661.15 8,996 5.8E-05 0.0E+00 L X
79469 2-Nitropropane 1.17E+01 9.23E-02 1.01E-05 1.70E+04 5.03E-03 1.23E-04 25 393.20 594.00 8,383 2.7E-03 2.0E-02 L
80626 Methylmethacrylate 6.98E+00 7.70E-02 8.60E-06 1.50E+04 1.38E-02 3.36E-04 25 373.50 567.00 8,975 0.0E+00 7.0E-01 L
83329 Acenaphthene 7.08E+03 4.21E-02 7.69E-06 3.57E+00 6.34E-03 1.55E-04 25 550.54 803.15 12,155 0.0E+00 0.0E+00 S X
86737 Fluorene 1.38E+04 3.63E-02 7.88E-06 1.98E+00 2.60E-03 6.34E-05 25 570.44 870.00 12,666 0.0E+00 0.0E+00 S X
87683 Hexachloro-1,3-butadiene 5.37E+04 5.61E-02 6.16E-06 3.20E+00 3.33E-01 8.13E-03 25 486.15 738.00 10,206 2.2E-05 0.0E+00 L X
88722 o-Nitrotoluene 3.24E+02 5.87E-02 8.67E-06 6.50E+02 5.11E-04 1.25E-05 25 495.00 720.00 12,239 0.0E+00 0.0E+00 L X
91203 Naphthalene 2.00E+03 5.90E-02 7.50E-06 3.10E+01 1.98E-02 4.82E-04 25 491.14 748.40 10,373 3.4E-05 3.0E-03 S
91576 2-Methylnaphthalene 2.81E+03 5.22E-02 7.75E-06 2.46E+01 2.12E-02 5.17E-04 25 514.26 761.00 12,600 0.0E+00 3.0E-03 S X Naphthalene
92524 Biphenyl 4.38E+03 4.04E-02 8.15E-06 7.45E+00 1.23E-02 2.99E-04 25 529.10 789.00 10,890 0.0E+00 1.8E-01 S X
95476 o-Xylene 3.63E+02 8.70E-02 1.00E-05 1.78E+02 2.12E-01 5.18E-03 25 417.60 630.30 8,661 0.0E+00 1.0E-01 L
95501 1,2-Dichlorobenzene 6.17E+02 6.90E-02 7.90E-06 1.56E+02 7.77E-02 1.90E-03 25 453.57 705.00 9,700 0.0E+00 2.0E-01 L
95578 2-Chlorophenol 3.88E+02 5.01E-02 9.46E-06 2.20E+04 1.60E-02 1.18E+05 25 447.53 675.00 9,572 0.0E+00 2.0E-01 L X Phenol
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95636 1,2,4-Trimethylbenzene 1.35E+03 6.06E-02 7.92E-06 5.70E+01 2.52E-01 6.14E-03 25 442.30 649.17 9,369 0.0E+00 7.0E-03 L
96184 1,2,3-Trichloropropane 2.20E+01 7.10E-02 7.90E-06 1.75E+03 1.67E-02 4.08E-04 25 430.00 652.00 9,171 0.0E+00 3.0E-04 L X
96333 Methyl acrylate 4.53E+00 9.76E-02 1.02E-05 6.00E+04 7.68E-03 1.87E-04 25 353.70 536.00 7,749 0.0E+00 1.1E-01 L X
97632 Ethylmethacrylate 2.95E+01 6.53E-02 8.37E-06 3.67E+03 3.44E-02 8.40E-04 25 390.00 571.00 10,957 0.0E+00 3.2E-01 L X
98066 tert-Butylbenzene 7.71E+02 5.65E-02 8.02E-06 2.95E+01 4.87E-01 1.19E-02 25 442.10 1220.00 8,980 0.0E+00 3.0E-02 L X Benzene
98828 Cumene 4.89E+02 6.50E-02 7.10E-06 6.13E+01 4.74E+01 1.46E-02 25 425.56 631.10 10,335 0.0E+00 4.0E-01 L
98862 Acetophenone 5.77E+01 6.00E-02 8.73E-06 6.13E+03 4.38E-04 1.07E-05 25 475.00 709.50 11,732 0.0E+00 3.5E-01 S,L X
98953 Nitrobenzene 6.46E+01 7.60E-02 8.60E-06 2.09E+03 9.82E-04 2.39E-05 25 483.95 719.00 10,566 4.0E-05 9.0E-03 L

100414 Ethylbenzene 3.63E+02 7.50E-02 7.80E-06 1.69E+02 3.22E-01 7.86E-03 25 409.34 617.20 8,501 2.5E-06 1.0E+00 L
100425 Styrene 7.76E+02 7.10E-02 8.00E-06 3.10E+02 1.12E-01 2.74E-03 25 418.31 636.00 8,737 0.0E+00 1.0E+00 L
100447 Benzylchloride 6.14E+01 7.50E-02 7.80E-06 5.25E+02 1.70E-02 4.14E-04 25 452.00 685.00 8,773 4.9E-05 0.0E+00 L X
100527 Benzaldehyde 4.59E+01 7.21E-02 9.07E-06 3.30E+03 9.73E-04 2.37E-05 25 452.00 695.00 11,658 0.0E+00 3.5E-01 L X
103651 n-Propylbenzene 5.62E+02 6.01E-02 7.83E-06 6.00E+01 4.37E-01 1.07E-02 25 432.20 630.00 9,123 0.0E+00 1.0E+00 L X
104518 n-Butylbenzene 1.11E+03 5.70E-02 8.12E-06 2.00E+00 5.38E-01 1.31E-02 25 456.46 660.50 9,290 0.0E+00 3.0E-02 L X Benzene
106423 p-Xylene 3.89E+02 7.69E-02 8.44E-06 1.85E+02 3.13E-01 7.64E-03 25 411.52 616.20 8,525 0.0E+00 1.0E-01 L
106467 1,4-Dichlorobenzene 6.17E+02 6.90E-02 7.90E-06 7.90E+01 9.82E-02 2.39E-03 25 447.21 684.75 9,271 1.1E-05 8.0E-01 S
106934 1,2-Dibromoethane (ethylene dibr 2.50E+01 2.17E-02 1.19E-05 4.18E+03 3.04E-02 7.41E-04 25 404.60 583.00 8,310 6.0E-04 9.0E-03 L
106990 1,3-Butadiene 1.91E+01 2.49E-01 1.08E-05 7.35E+02 3.01E+00 7.34E-02 25 268.60 425.00 5,370 3.0E-02 2.0E-03 L
107028 Acrolein 2.76E+00 1.05E-01 1.22E-05 2.13E+05 4.99E-03 1.22E-04 25 325.60 506.00 6,731 0.0E+00 2.0E-05 L
107062 1,2-Dichloroethane 1.74E+01 1.04E-01 9.90E-06 8.52E+03 4.00E-02 9.77E-04 25 356.65 561.00 7,643 2.6E-05 7.0E-03 L
107131 Acrylonitrile 5.90E+00 1.22E-01 1.34E-05 7.40E+04 4.21E-03 1.03E-04 25 350.30 519.00 7,786 6.8E-05 2.0E-03 L
108054 Vinyl acetate 5.25E+00 8.50E-02 9.20E-06 2.00E+04 2.09E-02 5.10E-04 25 345.65 519.13 7,800 0.0E+00 2.0E-01 L
108101 Methylisobutylketone (4-methyl-2 9.06E+00 7.50E-02 7.80E-06 1.90E+04 5.64E-03 1.38E-04 25 389.50 571.00 8,243 0.0E+00 3.0E+00 L
108383 m-Xylene 4.07E+02 7.00E-02 7.80E-06 1.61E+02 3.00E-01 7.32E-03 25 412.27 617.05 8,523 0.0E+00 1.0E-01 L
108678 1,3,5-Trimethylbenzene 1.35E+03 6.02E-02 8.67E-06 2.00E+00 2.41E-01 5.87E-03 25 437.89 637.25 9,321 0.0E+00 7.0E-03 L 1,2,4-Trimethylbenzene
108872 Methylcyclohexane 7.85E+01 7.35E-02 8.52E-06 1.40E+01 4.22E+00 1.03E-01 25 373.90 572.20 7,474 0.0E+00 3.0E+00 L
108883 Toluene 1.82E+02 8.70E-02 8.60E-06 5.26E+02 2.72E-01 6.62E-03 25 383.78 591.79 7,930 0.0E+00 5.0E+00 L
108907 Chlorobenzene 2.19E+02 7.30E-02 8.70E-06 4.72E+02 1.51E-01 3.69E-03 25 404.87 632.40 8,410 0.0E+00 5.0E-02 L
109693 1-Chlorobutane 1.72E+01 8.26E-02 1.00E-05 1.10E+03 6.93E-01 1.69E-02 25 351.60 542.00 7,263 0.0E+00 1.4E+00 L X
110009 Furan 1.86E+01 1.04E-01 1.22E-05 1.00E+04 2.21E-01 5.39E-03 25 304.60 490.20 6,477 0.0E+00 3.5E-03 L X
110543 Hexane 4.34E+01 2.00E-01 7.77E-06 1.24E+01 6.82E+01 1.66E+00 25 341.70 508.00 6,895 0.0E+00 2.0E-01 L
111444 Bis(2-chloroethyl)ether 1.55E+01 6.92E-02 7.53E-06 1.72E+04 7.36E-04 1.80E-05 25 451.15 659.79 10,803 3.3E-04 0.0E+00 L
115297 Endosulfan 2.14E+03 1.15E-02 4.55E-06 5.10E-01 4.58E-04 1.12E-05 25 674.43 942.94 14,000 0.0E+00 2.1E-02 S X
118741 Hexachlorobenzene 5.50E+04 5.42E-02 5.91E-06 5.00E-03 5.40E-02 1.32E-03 25 582.55 825.00 14,447 4.6E-04 0.0E+00 S X
120821 1,2,4-Trichlorobenzene 1.78E+03 3.00E-02 8.23E-06 4.88E+01 5.81E-02 1.42E-03 25 486.15 725.00 10,471 0.0E+00 2.0E-03 L
123739 Crotonaldehyde (2-butenal) 4.82E+00 9.56E-02 1.07E-05 3.69E+04 7.99E-04 1.95E-05 25 375.20 568.00 9 5.4E-04 0.0E+00 L X
124481 Chlorodibromomethane 6.31E+01 1.96E-02 1.05E-05 2.60E+03 3.20E-02 7.81E-04 25 416.14 678.20 5,900 2.7E-05 0.0E+00 L X X
126987 Methacrylonitrile 3.58E+01 1.12E-01 1.32E-05 2.54E+04 1.01E-02 2.46E-04 25 363.30 554.00 7,600 0.0E+00 7.0E-04 L
126998 2-Chloro-1,3-butadiene (chloropre 6.73E+01 8.58E-02 1.03E-05 2.12E+03 4.91E-01 1.20E-02 25 332.40 525.00 8,075 0.0E+00 7.0E-03 L
127184 Tetrachloroethylene 1.55E+02 7.20E-02 8.20E-06 2.00E+02 7.53E-01 1.84E-02 25 394.40 620.20 8,288 2.6E-07 6.0E-04 L
129000 Pyrene 1.05E+05 2.72E-02 7.24E-06 1.35E+00 4.50E-04 1.10E-05 25 667.95 936 14370 0.0E+00 0.0E+00 S X
132649 Dibenzofuran 5.15E+03 2.38E-02 6.00E-06 3.10E+00 5.15E-04 1.26E-05 25 560 824 66400 0.0E+00 0.0E+00 S X
135988 sec-Butylbenzene 9.66E+02 5.70E-02 8.12E-06 3.94E+00 5.68E-01 1.39E-02 25 446.5 679 88730 0.0E+00 3.0E-02 L X Benzene
141786 Ethylacetate 6.44E+00 7.32E-02 9.70E-06 8.03E+04 5.64E-03 1.38E-04 25 350.26 523.3 7633.66 0.0E+00 3.2E+00 L X
156592 cis-1,2-Dichloroethylene 3.55E+01 7.36E-02 1.13E-05 3.50E+03 1.67E-01 4.07E-03 25 333.65 544 7192 0.0E+00 6.0E-02 L X trans-1,2-Dichloroethylene
156605 trans-1,2-Dichloroethylene 5.25E+01 7.07E-02 1.19E-05 6.30E+03 3.84E-01 9.36E-03 25 320.85 516.5 6717 0.0E+00 6.0E-02 L X
541731 1,3-Dichlorobenzene 1.98E+03 6.92E-02 7.86E-06 1.34E+02 1.27E-01 3.09E-03 25 446 684 9230.18 0.0E+00 2.0E-01 L X 1,2-Dichlorobenzene
309002 Aldrin 2.45E+06 1.32E-02 4.86E-06 1.70E-02 6.95E-03 1.70E-04 25 603.01 839.37 15000 4.9E-03 1.1E-04 S X
319846 alpha-HCH (alpha-BHC) 1.23E+03 1.42E-02 7.34E-06 2.00E+00 4.34E-04 1.06E-05 25 596.55 839.36 15000 1.8E-03 0.0E+00 S
542756 1,3-Dichloropropene 4.57E+01 6.26E-02 1.00E-05 2.80E+03 7.24E-01 1.77E-02 25 381.15 587.38 7900 4.0E-06 2.0E-02 L
630206 1,1,1,2-Tetrachloroethane 1.16E+02 7.10E-02 7.90E-06 1.10E+03 9.90E-02 2.41E-03 25 403.5 624 9768.282525 7.4E-06 0.0E+00 L X

1634044 MTBE 7.26E+00 1.02E-01 1.05E-05 5.10E+04 2.56E-02 6.23E-04 25 328.3 497.1 6677.66 0.0E+00 3.0E+00 L
7439976 Mercury (elemental) 5.20E+01 3.07E-02 6.30E-06 2.00E+01 4.40E-01 1.07E-02 25 629.88 1750 14127 0.0E+00 3.0E-04 L
591786 2-Hexanone 1.50E+01 7.00E-02 8.40E-06 1.70E+04 3.80E-03 9.30E-05 25 400.8 587 8554 0.0E+00 3.0E-02 L

Highlighted chemicals do not have inhalation toxicity values or a surrogate.
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DATA ENTRY SHEET

CALCULATE RISK-BASED SOIL CONCENTRATION (enter "X" in "YES" box)

YES X

OR
CALCULATE INCREMENTAL RISKS FROM ACTUAL SOIL CONCENTRATION (enter "X" in "YES" box and initial soil conc. below)

YES

ENTER ENTER
Initial

Chemical soil
CAS No. conc.,

(numbers only, CR

no dashes) (g/kg) Chemical

75354 1,1-Dichloroethylene

ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER
MORE Depth Depth below Totals must add up to value of Lt (cell G28) Soil

 below grade grade to bottom Thickness Thickness stratum A User-defined
Average to bottom Depth below of contamination, Thickness of soil of soil SCS stratum A

soil of enclosed grade to top (enter value of 0 of soil stratum B, stratum C, soil type soil vapor
temperature, space floor, of contamination, if value is unknown) stratum A, (Enter value or 0) (Enter value or 0) (used to estimate OR permeability,

TS LF Lt Lb hA hB hC soil vapor kv

(oC) (cm) (cm) (cm) (cm) (cm) (cm) permeability) (cm2)

10 1 1 15 1 0 0 1.00E-08

ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER
MORE Stratum A Stratum A Stratum A Stratum A Stratum A Stratum B Stratum B Stratum B Stratum B Stratum B Stratum C Stratum C Stratum C Stratum C Stratum C
 SCS soil dry soil total soil water-filled soil organic SCS soil dry soil total soil water-filled soil organic SCS soil dry soil total soil water-filled soil organic

soil type bulk density, porosity, porosity, carbon fraction, soil type bulk density, porosity, porosity, carbon fraction, soil type bulk density, porosity, porosity, carbon fraction,

b
A nA

w
A foc

A b
B nB

w
B foc

B b
C nC

w
C foc

C

(g/cm3) (unitless) (cm3/cm3) (unitless) (g/cm3) (unitless) (cm3/cm3) (unitless) (g/cm3) (unitless) (cm3/cm3) (unitless)

1.65 0.439 0.045 0.002

ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER
MORE Enclosed Enclosed Enclosed Average vapor
 space Soil-bldg. space space Enclosed Floor-wall Indoor flow rate into bldg.

floor pressure floor floor space seam crack air exchange OR
thickness, differential, length, width, height, width, rate, Leave blank to calculate

Lcrack P LB WB HB w ER Qsoil

(cm) (g/cm-s2) (cm) (cm) (cm) (cm) (1/h) (L/m)

10 40 1000 1000 244 0.1 0.25

ENTER ENTER ENTER ENTER ENTER ENTER
Averaging Averaging Target Target hazard
time for time for Exposure Exposure risk for quotient for

carcinogens, noncarcinogens, duration, frequency, carcinogens, noncarcinogens,
ATC ATNC ED EF TR THQ

(yrs) (yrs) (yrs) (days/yr) (unitless) (unitless)

70 30 30 350 1.0E-05 1

Used to calculate risk-based
END soil concentration.

SL-ADV
Version 3.1; 02/04

Reset to 
Defaults

Lookup Soil 
Parameters

Lookup Soil 
Parameters

Lookup Soil 
Parameters
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CHEMICAL PROPERTIES SHEET

Henry's Henry's Enthalpy of Organic Pure
law constant law constant vaporization at Normal carbon component Unit Physical

Diffusivity Diffusivity at reference reference the normal boiling Critical partition water risk Reference state at
in air, in water, temperature, temperature, boiling point, point, temperature, coefficient, solubility, factor, conc., soil

Da Dw H TR Hv,b TB TC Koc S URF RfC temperature,

(cm2/s) (cm2/s) (atm-m3/mol) (oC) (cal/mol) (oK) (oK) (cm3/g) (mg/L) (g/m3)-1 (mg/m3) (S,L,G)

9.00E-02 1.04E-05 2.60E-02 25 6,247 304.75 576.05 5.89E+01 2.25E+03 0.0E+00 2.0E-01 L

END
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INTERMEDIATE CALCULATIONS SHEET

Stratum A Stratum B Stratum C Stratum A Stratum A Stratum A Stratum A Floor-
Source- soil soil soil effective soil soil soil wall Initial soil Bldg.

Exposure building air-filled air-filled air-filled total fluid intrinsic relative air effective vapor seam concentration ventilation
duration, separation, porosity, porosity, porosity, saturation, permeability, permeability, permeability, perimeter, used, rate,

 LT a
A a

B a
C Ste ki krg kv Xcrack CR Qbuilding

(sec) (cm) (cm3/cm3) (cm3/cm3) (cm3/cm3) (cm3/cm3) (cm2) (cm2) (cm2) (cm) (g/kg) (cm3/s)

9.46E+08 1 0.394 ERROR ERROR #N/A #N/A #N/A 1.00E-08 4,000 1.00E+00 1.69E+04

Area of Stratum Stratum Stratum Total
enclosed Crack- Crack Enthalpy of Henry's law Henry's law Vapor A B C overall

space to-total depth vaporization at constant at constant at viscosity at effective effective effective effective Diffusion Convection
below area below ave. soil ave. soil ave. soil ave. soil diffusion diffusion diffusion diffusion path path
grade, ratio, grade, temperature, temperature, temperature, temperature, coefficient, coefficient, coefficient, coefficient, length, length,

AB  Zcrack Hv,TS HTS H'TS TS Deff
A Deff

B Deff
C Deff

T Ld Lp

(cm2) (unitless) (cm) (cal/mol) (atm-m3/mol) (unitless) (g/cm-s) (cm2/s) (cm2/s) (cm2/s) (cm2/s) (cm) (cm)

1.00E+06 4.00E-04 1 6,392 1.47E-02 6.33E-01 1.75E-04 2.10E-02 0.00E+00 0.00E+00 2.10E-02 1 1

Exponent of Infinite
Average Crack equivalent source Infinite Exposure

Soil-water Source vapor effective foundation indoor source Time for duration >
partition vapor Crack flow rate diffusion Area of Peclet attenuation bldg. Finite Finite source time for

coefficient, conc., radius, into bldg., coefficient, crack, number, coefficient, conc., source source depletion, source
Kd Csource rcrack Qsoil Dcrack

Acrack exp(Pef)  Cbuilding  term  term D depletion

(cm3/g) (g/m3) (cm) (cm3/s) (cm2/s) (cm2) (unitless) (unitless) (g/m3) (unitless) (sec)-1
(sec) (YES/NO)

1.18E-01 2.14E+03 0.10 1.91E+01 2.10E-02 4.00E+02 7.74E+09 NA NA 1.10E+03 2.72E-02 5.69E+05 YES

Finite
source Mass Finite Final
indoor limit source finite Unit

attenuation bldg. bldg. source bldg. risk Reference
coefficient, conc., conc., conc., factor, conc.,

<> Cbuilding Cbuilding Cbuilding URF RfC

(unitless) (g/m3) (g/m3) (g/m3) (g/m3)-1 (mg/m3)

NA 1.44E-03 NA 1.44E-03 NA 2.0E-01

END
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RESULTS SHEET

RISK-BASED SOIL CONCENTRATION CALCULATIONS: INCREMENTAL RISK CALCULATIONS:

Incremental Hazard
Indoor Indoor Risk-based Final risk from quotient

exposure exposure indoor Soil indoor vapor from vapor
soil soil exposure saturation exposure intrusion to intrusion to

conc., conc., soil conc., soil indoor air, indoor air,
carcinogen noncarcinogen conc., Csat conc., carcinogen noncarcinogen

(g/kg) (g/kg) (g/kg) (g/kg) (g/kg) (unitless) (unitless)

NA 1.45E+05 1.45E+05 6.66E+05 1.45E+05 NA NA

MESSAGE AND ERROR SUMMARY BELOW: (DO NOT USE RESULTS IF ERRORS ARE PRESENT)
MESSAGE: The values of Csource and Cbuilding on the INTERCALCS worksheet are based on unity and do not represent actual values.

SCROLL
DOWN

TO "END"

END
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VLOOKUP TABLES

Soil Properties Lookup Table Bulk Density

SCS Soil Type Ks (cm/h) 1 (1/cm) N (unitless) M (unitless) n (cm3/cm3) r (cm3/cm3) Mean Grain Diameter (cm) (g/cm3) w (cm3/cm3) SCS Soil Name

C 0.61 0.01496 1.253 0.2019 0.459 0.098 0.0092 1.43 0.215 Clay
CL 0.34 0.01581 1.416 0.2938 0.442 0.079 0.016 1.48 0.168 Clay Loam
L 0.50 0.01112 1.472 0.3207 0.399 0.061 0.020 1.59 0.148 Loam
LS 4.38 0.03475 1.746 0.4273 0.390 0.049 0.040 1.62 0.076 Loamy Sand
S 26.78 0.03524 3.177 0.6852 0.375 0.053 0.044 1.66 0.054 Sand
SC 0.47 0.03342 1.208 0.1722 0.385 0.117 0.025 1.63 0.197 Sandy Clay
SCL 0.55 0.02109 1.330 0.2481 0.384 0.063 0.029 1.63 0.146 Sandy Clay Loam
SI 1.82 0.00658 1.679 0.4044 0.489 0.050 0.0046 1.35 0.167 Silt
SIC 0.40 0.01622 1.321 0.2430 0.481 0.111 0.0039 1.38 0.216 Silty Clay
SICL 0.46 0.00839 1.521 0.3425 0.482 0.090 0.0056 1.37 0.198 Silty Clay Loam
SIL 0.76 0.00506 1.663 0.3987 0.439 0.065 0.011 1.49 0.180 Silt Loam
SL 1.60 0.02667 1.449 0.3099 0.387 0.039 0.030 1.62 0.103 Sandy Loam

Chemical Properties Lookup Table
Organic Pure Henry's Henry's Enthalpy of
carbon component law constant law constant Normal vaporization at Unit Physical
partition Diffusivity Diffusivity water Henry's at reference reference boiling Critical the normal risk Reference state at

coefficient, in air, in water, solubility, law constant temperature, temperature, point, temperature, boiling point, factor, conc., soil URF RfC
Koc Da Dw S H' H TR TB TC Hv,b URF RfC temperature, extrapolated extrapolated

CAS No. Chemical (cm3/g) (cm2/s) (cm2/s) (mg/L) (unitless) (atm-m3/mol) (oC) (oK) (oK) (cal/mol) (g/m3)-1 (mg/m3) (S,L,G) (X) (X)

Surrogate toxicity values (red 
numbers) used with the surrogate 
chemical presented below.

56235 Carbon tetrachloride 1.74E+02 7.80E-02 8.80E-06 7.93E+02 1.24E+00 3.03E-02 25 349.90 556.60 7,127 6.0E-06 1.0E-01 L
57749 Chlordane 1.20E+05 1.18E-02 4.37E-06 5.60E-02 1.99E-03 4.85E-05 25 624.24 885.73 14,000 1.0E-04 7.0E-04 S
58899 gamma-HCH (Lindane) 1.07E+03 1.42E-02 7.34E-06 7.30E+00 5.73E-04 1.40E-05 25 596.55 839.36 15,000 3.7E-04 1.1E-03 S X X
60297 Ethyl ether 5.73E+00 7.82E-02 8.61E-06 5.68E+04 1.35E+00 3.29E-02 25 307.50 466.74 6,338 0.0E+00 7.0E-01 L X
60571 Dieldrin 2.14E+04 1.25E-02 4.74E-06 1.95E-01 6.18E-04 1.51E-05 25 613.32 842.25 17,000 4.6E-03 1.8E-04 S X
67641 Acetone 5.75E-01 1.24E-01 1.14E-05 1.00E+06 1.59E-03 3.87E-05 25 329.20 508.10 6,955 0.0E+00 3.1E+01 L X
67663 Chloroform 3.98E+01 1.04E-01 1.00E-05 7.92E+03 1.50E-01 3.66E-03 25 334.32 536.40 6,988 2.3E-05 9.8E-02 L
67721 Hexachloroethane 1.78E+03 2.50E-03 6.80E-06 5.00E+01 1.59E-01 3.88E-03 25 458.00 695.00 9,510 1.1E-05 3.0E-02 S X
71432 Benzene 5.89E+01 8.80E-02 9.80E-06 1.79E+03 2.27E-01 5.54E-03 25 353.24 562.16 7,342 7.8E-06 3.0E-02 L
71556 1,1,1-Trichloroethane 1.10E+02 7.80E-02 8.80E-06 1.33E+03 7.03E-01 1.72E-02 25 347.24 545.00 7,136 0.0E+00 5.0E+00 L
72435 Methoxychlor 9.77E+04 1.56E-02 4.46E-06 1.00E-01 6.46E-04 1.58E-05 25 651.02 848.49 16,000 0.0E+00 1.8E-02 S X
72559 DDE 4.47E+06 1.44E-02 5.87E-06 1.20E-01 8.59E-04 2.09E-05 25 636.44 860.38 15,000 9.7E-05 0.0E+00 S X
74839 Methyl bromide 1.05E+01 7.28E-02 1.21E-05 1.52E+04 2.55E-01 6.22E-03 25 276.71 467.00 5,714 0.0E+00 5.0E-03 G
74873 Methyl chloride (chloromethane) 2.12E+00 1.26E-01 6.50E-06 5.33E+03 3.61E-01 8.80E-03 25 249.00 416.25 5,115 1.8E-06 9.0E-02 L
74908 Hydrogen cyanide 3.80E+00 1.93E-01 2.10E-05 1.00E+06 5.44E-03 1.33E-04 25 299.00 456.70 6,676 0.0E+00 3.0E-03 L
74953 Methylene  bromide 1.26E+01 4.30E-02 8.44E-06 1.19E+04 3.52E-02 8.59E-04 25 370.00 583.00 7,868 0.0E+00 4.0E-04 L X
75003 Chloroethane (ethyl chloride) 4.40E+00 2.71E-01 1.15E-05 5.68E+03 3.61E-01 8.80E-03 25 285.30 460.40 5,879 0.0E+00 1.0E+01 L X
75014 Vinyl chloride (chloroethene) 1.86E+01 1.06E-01 1.23E-05 8.80E+03 1.10E+00 2.69E-02 25 259.25 432.00 5,250 4.4E-06 1.0E-01 G
75058 Acetonitrile 4.20E+00 1.28E-01 1.66E-05 1.00E+06 1.42E-03 3.45E-05 25 354.60 545.50 7,110 0.0E+00 6.0E-02 L
75070 Acetaldehyde 1.06E+00 1.24E-01 1.41E-05 1.00E+06 3.23E-03 7.87E-05 25 293.10 466.00 6,157 2.2E-06 9.0E-03 L
75092 Methylene chloride 1.17E+01 1.01E-01 1.17E-05 1.30E+04 8.96E-02 2.18E-03 25 313.00 510.00 6,706 1.0E-08 6.0E-01 L
75150 Carbon disulfide 4.57E+01 1.04E-01 1.00E-05 1.19E+03 1.24E+00 3.02E-02 25 319.00 552.00 6,391 0.0E+00 7.0E-01 L
75218 Ethylene oxide 1.33E+00 1.04E-01 1.45E-05 3.04E+05 2.27E-02 5.54E-04 25 283.60 469.00 6,104 1.0E-04 0.0E+00 L
75252 Bromoform 8.71E+01 1.49E-02 1.03E-05 3.10E+03 2.41E-02 5.88E-04 25 422.35 696.00 9,479 1.1E-06 0.0E+00 L X
75274 Bromodichloromethane 5.50E+01 2.98E-02 1.06E-05 6.74E+03 6.54E-02 1.60E-03 25 363.15 585.85 7,800 3.7E-05 0.0E+00 L X X
75296 2-Chloropropane 9.14E+00 8.88E-02 1.01E-05 3.73E+03 5.93E-01 1.45E-02 25 308.70 485.00 6,286 0.0E+00 1.0E-01 L
75343 1,1-Dichloroethane 3.16E+01 7.42E-02 1.05E-05 5.06E+03 2.30E-01 5.61E-03 25 330.55 523.00 6,895 1.6E-06 0.0E+00 L
75354 1,1-Dichloroethylene 5.89E+01 9.00E-02 1.04E-05 2.25E+03 1.07E+00 2.60E-02 25 304.75 576.05 6,247 0.0E+00 2.0E-01 L
75456 Chlorodifluoromethane 4.79E+01 1.01E-01 1.28E-05 2.00E+00 1.10E+00 2.70E-02 25 232.40 369.30 4,836 0.0E+00 5.0E+01 L
75694 Trichlorofluoromethane 4.97E+02 8.70E-02 9.70E-06 1.10E+03 3.97E+00 9.68E-02 25 296.70 471.00 5,999 0.0E+00 7.0E-01 L
75718 Dichlorodifluoromethane 4.57E+02 6.65E-02 9.92E-06 2.80E+02 1.40E+01 3.42E-01 25 243.20 384.95 9,421 0.0E+00 1.0E-01 L
76131 1,1,2-Trichloro-1,2,2-trifluoroetha 1.11E+04 7.80E-02 8.20E-06 1.70E+02 1.97E+01 4.80E-01 25 320.70 487.30 6,463 0.0E+00 3.0E+01 L
76448 Heptachlor 1.41E+06 1.12E-02 5.69E-06 1.80E-01 6.05E+01 1.48E+00 25 603.69 846.31 13,000 1.3E-03 1.8E-03 S X
77474 Hexachlorocyclopentadiene 2.00E+05 1.61E-02 7.21E-06 1.80E+00 1.10E+00 2.69E-02 25 512.15 746.00 10,931 0.0E+00 2.0E-04 L
78831 Isobutanol 2.59E+00 8.60E-02 9.30E-06 8.50E+04 4.83E-04 1.18E-05 25 381.04 547.78 10,936 0.0E+00 1.1E+00 L X
78875 1,2-Dichloropropane 4.37E+01 7.82E-02 8.73E-06 2.80E+03 1.15E-01 2.79E-03 25 369.52 572.00 7,590 1.0E-05 4.0E-03 L X
78933 Methylethylketone (2-butanone) 2.30E+00 8.08E-02 9.80E-06 2.23E+05 2.29E-03 5.58E-05 25 352.50 536.78 7,481 0.0E+00 5.0E+00 L
79005 1,1,2-Trichloroethane 5.01E+01 7.80E-02 8.80E-06 4.42E+03 3.73E-02 9.11E-04 25 386.15 602.00 8,322 1.6E-05 2.0E-04 L X
79016 Trichloroethylene 1.66E+02 7.90E-02 9.10E-06 1.47E+03 4.21E-01 1.03E-02 25 360.36 544.20 7,505 4.1E-06 3.0E-03 L X
79209 Methyl acetate 3.26E+00 1.04E-01 1.00E-05 2.00E+03 4.84E-03 1.18E-04 25 329.80 506.70 7,260 0.0E+00 3.5E+00 L X
79345 1,1,2,2-Tetrachloroethane 9.33E+01 7.10E-02 7.90E-06 2.96E+03 1.41E-02 3.44E-04 25 419.60 661.15 8,996 5.8E-05 0.0E+00 L X
79469 2-Nitropropane 1.17E+01 9.23E-02 1.01E-05 1.70E+04 5.03E-03 1.23E-04 25 393.20 594.00 8,383 2.7E-03 2.0E-02 L
80626 Methylmethacrylate 6.98E+00 7.70E-02 8.60E-06 1.50E+04 1.38E-02 3.36E-04 25 373.50 567.00 8,975 0.0E+00 7.0E-01 L
83329 Acenaphthene 7.08E+03 4.21E-02 7.69E-06 3.57E+00 6.34E-03 1.55E-04 25 550.54 803.15 12,155 0.0E+00 0.0E+00 S X
86737 Fluorene 1.38E+04 3.63E-02 7.88E-06 1.98E+00 2.60E-03 6.34E-05 25 570.44 870.00 12,666 0.0E+00 0.0E+00 S X
87683 Hexachloro-1,3-butadiene 5.37E+04 5.61E-02 6.16E-06 3.20E+00 3.33E-01 8.13E-03 25 486.15 738.00 10,206 2.2E-05 0.0E+00 L X
88722 o-Nitrotoluene 3.24E+02 5.87E-02 8.67E-06 6.50E+02 5.11E-04 1.25E-05 25 495.00 720.00 12,239 0.0E+00 0.0E+00 L X
91203 Naphthalene 2.00E+03 5.90E-02 7.50E-06 3.10E+01 1.98E-02 4.82E-04 25 491.14 748.40 10,373 3.4E-05 3.0E-03 S
91576 2-Methylnaphthalene 2.81E+03 5.22E-02 7.75E-06 2.46E+01 2.12E-02 5.17E-04 25 514.26 761.00 12,600 0.0E+00 3.0E-03 S X Naphthalene
92524 Biphenyl 4.38E+03 4.04E-02 8.15E-06 7.45E+00 1.23E-02 2.99E-04 25 529.10 789.00 10,890 0.0E+00 1.8E-01 S X
95476 o-Xylene 3.63E+02 8.70E-02 1.00E-05 1.78E+02 2.12E-01 5.18E-03 25 417.60 630.30 8,661 0.0E+00 1.0E-01 L
95501 1,2-Dichlorobenzene 6.17E+02 6.90E-02 7.90E-06 1.56E+02 7.77E-02 1.90E-03 25 453.57 705.00 9,700 0.0E+00 2.0E-01 L
95578 2-Chlorophenol 3.88E+02 5.01E-02 9.46E-06 2.20E+04 1.60E-02 1.18E+05 25 447.53 675.00 9,572 0.0E+00 2.0E-01 L X Phenol
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95636 1,2,4-Trimethylbenzene 1.35E+03 6.06E-02 7.92E-06 5.70E+01 2.52E-01 6.14E-03 25 442.30 649.17 9,369 0.0E+00 7.0E-03 L
96184 1,2,3-Trichloropropane 2.20E+01 7.10E-02 7.90E-06 1.75E+03 1.67E-02 4.08E-04 25 430.00 652.00 9,171 0.0E+00 3.0E-04 L X
96333 Methyl acrylate 4.53E+00 9.76E-02 1.02E-05 6.00E+04 7.68E-03 1.87E-04 25 353.70 536.00 7,749 0.0E+00 1.1E-01 L X
97632 Ethylmethacrylate 2.95E+01 6.53E-02 8.37E-06 3.67E+03 3.44E-02 8.40E-04 25 390.00 571.00 10,957 0.0E+00 3.2E-01 L X
98066 tert-Butylbenzene 7.71E+02 5.65E-02 8.02E-06 2.95E+01 4.87E-01 1.19E-02 25 442.10 1220.00 8,980 0.0E+00 3.0E-02 L X Benzene
98828 Cumene 4.89E+02 6.50E-02 7.10E-06 6.13E+01 4.74E+01 1.46E-02 25 425.56 631.10 10,335 0.0E+00 4.0E-01 L
98862 Acetophenone 5.77E+01 6.00E-02 8.73E-06 6.13E+03 4.38E-04 1.07E-05 25 475.00 709.50 11,732 0.0E+00 3.5E-01 S,L X
98953 Nitrobenzene 6.46E+01 7.60E-02 8.60E-06 2.09E+03 9.82E-04 2.39E-05 25 483.95 719.00 10,566 4.0E-05 9.0E-03 L

100414 Ethylbenzene 3.63E+02 7.50E-02 7.80E-06 1.69E+02 3.22E-01 7.86E-03 25 409.34 617.20 8,501 2.5E-06 1.0E+00 L
100425 Styrene 7.76E+02 7.10E-02 8.00E-06 3.10E+02 1.12E-01 2.74E-03 25 418.31 636.00 8,737 0.0E+00 1.0E+00 L
100447 Benzylchloride 6.14E+01 7.50E-02 7.80E-06 5.25E+02 1.70E-02 4.14E-04 25 452.00 685.00 8,773 4.9E-05 0.0E+00 L X
100527 Benzaldehyde 4.59E+01 7.21E-02 9.07E-06 3.30E+03 9.73E-04 2.37E-05 25 452.00 695.00 11,658 0.0E+00 3.5E-01 L X
103651 n-Propylbenzene 5.62E+02 6.01E-02 7.83E-06 6.00E+01 4.37E-01 1.07E-02 25 432.20 630.00 9,123 0.0E+00 1.0E+00 L X
104518 n-Butylbenzene 1.11E+03 5.70E-02 8.12E-06 2.00E+00 5.38E-01 1.31E-02 25 456.46 660.50 9,290 0.0E+00 3.0E-02 L X Benzene
106423 p-Xylene 3.89E+02 7.69E-02 8.44E-06 1.85E+02 3.13E-01 7.64E-03 25 411.52 616.20 8,525 0.0E+00 1.0E-01 L
106467 1,4-Dichlorobenzene 6.17E+02 6.90E-02 7.90E-06 7.90E+01 9.82E-02 2.39E-03 25 447.21 684.75 9,271 1.1E-05 8.0E-01 S
106934 1,2-Dibromoethane (ethylene dibr 2.50E+01 2.17E-02 1.19E-05 4.18E+03 3.04E-02 7.41E-04 25 404.60 583.00 8,310 6.0E-04 9.0E-03 L
106990 1,3-Butadiene 1.91E+01 2.49E-01 1.08E-05 7.35E+02 3.01E+00 7.34E-02 25 268.60 425.00 5,370 3.0E-02 2.0E-03 L
107028 Acrolein 2.76E+00 1.05E-01 1.22E-05 2.13E+05 4.99E-03 1.22E-04 25 325.60 506.00 6,731 0.0E+00 2.0E-05 L
107062 1,2-Dichloroethane 1.74E+01 1.04E-01 9.90E-06 8.52E+03 4.00E-02 9.77E-04 25 356.65 561.00 7,643 2.6E-05 7.0E-03 L
107131 Acrylonitrile 5.90E+00 1.22E-01 1.34E-05 7.40E+04 4.21E-03 1.03E-04 25 350.30 519.00 7,786 6.8E-05 2.0E-03 L
108054 Vinyl acetate 5.25E+00 8.50E-02 9.20E-06 2.00E+04 2.09E-02 5.10E-04 25 345.65 519.13 7,800 0.0E+00 2.0E-01 L
108101 Methylisobutylketone (4-methyl-2 9.06E+00 7.50E-02 7.80E-06 1.90E+04 5.64E-03 1.38E-04 25 389.50 571.00 8,243 0.0E+00 3.0E+00 L
108383 m-Xylene 4.07E+02 7.00E-02 7.80E-06 1.61E+02 3.00E-01 7.32E-03 25 412.27 617.05 8,523 0.0E+00 1.0E-01 L
108678 1,3,5-Trimethylbenzene 1.35E+03 6.02E-02 8.67E-06 2.00E+00 2.41E-01 5.87E-03 25 437.89 637.25 9,321 0.0E+00 7.0E-03 L 1,2,4-Trimethylbenzene
108872 Methylcyclohexane 7.85E+01 7.35E-02 8.52E-06 1.40E+01 4.22E+00 1.03E-01 25 373.90 572.20 7,474 0.0E+00 3.0E+00 L
108883 Toluene 1.82E+02 8.70E-02 8.60E-06 5.26E+02 2.72E-01 6.62E-03 25 383.78 591.79 7,930 0.0E+00 5.0E+00 L
108907 Chlorobenzene 2.19E+02 7.30E-02 8.70E-06 4.72E+02 1.51E-01 3.69E-03 25 404.87 632.40 8,410 0.0E+00 5.0E-02 L
109693 1-Chlorobutane 1.72E+01 8.26E-02 1.00E-05 1.10E+03 6.93E-01 1.69E-02 25 351.60 542.00 7,263 0.0E+00 1.4E+00 L X
110009 Furan 1.86E+01 1.04E-01 1.22E-05 1.00E+04 2.21E-01 5.39E-03 25 304.60 490.20 6,477 0.0E+00 3.5E-03 L X
110543 Hexane 4.34E+01 2.00E-01 7.77E-06 1.24E+01 6.82E+01 1.66E+00 25 341.70 508.00 6,895 0.0E+00 2.0E-01 L
111444 Bis(2-chloroethyl)ether 1.55E+01 6.92E-02 7.53E-06 1.72E+04 7.36E-04 1.80E-05 25 451.15 659.79 10,803 3.3E-04 0.0E+00 L
115297 Endosulfan 2.14E+03 1.15E-02 4.55E-06 5.10E-01 4.58E-04 1.12E-05 25 674.43 942.94 14,000 0.0E+00 2.1E-02 S X
118741 Hexachlorobenzene 5.50E+04 5.42E-02 5.91E-06 5.00E-03 5.40E-02 1.32E-03 25 582.55 825.00 14,447 4.6E-04 0.0E+00 S X
120821 1,2,4-Trichlorobenzene 1.78E+03 3.00E-02 8.23E-06 4.88E+01 5.81E-02 1.42E-03 25 486.15 725.00 10,471 0.0E+00 2.0E-03 L
123739 Crotonaldehyde (2-butenal) 4.82E+00 9.56E-02 1.07E-05 3.69E+04 7.99E-04 1.95E-05 25 375.20 568.00 9 5.4E-04 0.0E+00 L X
124481 Chlorodibromomethane 6.31E+01 1.96E-02 1.05E-05 2.60E+03 3.20E-02 7.81E-04 25 416.14 678.20 5,900 2.7E-05 0.0E+00 L X X
126987 Methacrylonitrile 3.58E+01 1.12E-01 1.32E-05 2.54E+04 1.01E-02 2.46E-04 25 363.30 554.00 7,600 0.0E+00 7.0E-04 L
126998 2-Chloro-1,3-butadiene (chloropre 6.73E+01 8.58E-02 1.03E-05 2.12E+03 4.91E-01 1.20E-02 25 332.40 525.00 8,075 0.0E+00 7.0E-03 L
127184 Tetrachloroethylene 1.55E+02 7.20E-02 8.20E-06 2.00E+02 7.53E-01 1.84E-02 25 394.40 620.20 8,288 2.6E-07 6.0E-04 L
129000 Pyrene 1.05E+05 2.72E-02 7.24E-06 1.35E+00 4.50E-04 1.10E-05 25 667.95 936 14370 0.0E+00 0.0E+00 S X
132649 Dibenzofuran 5.15E+03 2.38E-02 6.00E-06 3.10E+00 5.15E-04 1.26E-05 25 560 824 66400 0.0E+00 0.0E+00 S X
135988 sec-Butylbenzene 9.66E+02 5.70E-02 8.12E-06 3.94E+00 5.68E-01 1.39E-02 25 446.5 679 88730 0.0E+00 3.0E-02 L X Benzene
141786 Ethylacetate 6.44E+00 7.32E-02 9.70E-06 8.03E+04 5.64E-03 1.38E-04 25 350.26 523.3 7633.66 0.0E+00 3.2E+00 L X
156592 cis-1,2-Dichloroethylene 3.55E+01 7.36E-02 1.13E-05 3.50E+03 1.67E-01 4.07E-03 25 333.65 544 7192 0.0E+00 6.0E-02 L X trans-1,2-Dichloroethylene
156605 trans-1,2-Dichloroethylene 5.25E+01 7.07E-02 1.19E-05 6.30E+03 3.84E-01 9.36E-03 25 320.85 516.5 6717 0.0E+00 6.0E-02 L X
541731 1,3-Dichlorobenzene 1.98E+03 6.92E-02 7.86E-06 1.34E+02 1.27E-01 3.09E-03 25 446 684 9230.18 0.0E+00 2.0E-01 L X 1,2-Dichlorobenzene
309002 Aldrin 2.45E+06 1.32E-02 4.86E-06 1.70E-02 6.95E-03 1.70E-04 25 603.01 839.37 15000 4.9E-03 1.1E-04 S X
319846 alpha-HCH (alpha-BHC) 1.23E+03 1.42E-02 7.34E-06 2.00E+00 4.34E-04 1.06E-05 25 596.55 839.36 15000 1.8E-03 0.0E+00 S
542756 1,3-Dichloropropene 4.57E+01 6.26E-02 1.00E-05 2.80E+03 7.24E-01 1.77E-02 25 381.15 587.38 7900 4.0E-06 2.0E-02 L
630206 1,1,1,2-Tetrachloroethane 1.16E+02 7.10E-02 7.90E-06 1.10E+03 9.90E-02 2.41E-03 25 403.5 624 9768.282525 7.4E-06 0.0E+00 L X

1634044 MTBE 7.26E+00 1.02E-01 1.05E-05 5.10E+04 2.56E-02 6.23E-04 25 328.3 497.1 6677.66 0.0E+00 3.0E+00 L
7439976 Mercury (elemental) 5.20E+01 3.07E-02 6.30E-06 2.00E+01 4.40E-01 1.07E-02 25 629.88 1750 14127 0.0E+00 3.0E-04 L
591786 2-Hexanone 1.50E+01 7.00E-02 8.40E-06 1.70E+04 3.80E-03 9.30E-05 25 400.8 587 8554 0.0E+00 3.0E-02 L

Highlighted chemicals do not have inhalation toxicity values or a surrogate.
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DATA ENTRY SHEET

CALCULATE RISK-BASED SOIL CONCENTRATION (enter "X" in "YES" box)

YES X

OR
CALCULATE INCREMENTAL RISKS FROM ACTUAL SOIL CONCENTRATION (enter "X" in "YES" box and initial soil conc. below)

YES

ENTER ENTER
Initial

Chemical soil
CAS No. conc.,

(numbers only, CR

no dashes) (g/kg) Chemical

91576 2-Methylnaphthalene

ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER
MORE Depth Depth below Totals must add up to value of Lt (cell G28) Soil

 below grade grade to bottom Thickness Thickness stratum A User-defined
Average to bottom Depth below of contamination, Thickness of soil of soil SCS stratum A

soil of enclosed grade to top (enter value of 0 of soil stratum B, stratum C, soil type soil vapor
temperature, space floor, of contamination, if value is unknown) stratum A, (Enter value or 0) (Enter value or 0) (used to estimate OR permeability,

TS LF Lt Lb hA hB hC soil vapor kv

(oC) (cm) (cm) (cm) (cm) (cm) (cm) permeability) (cm2)

10 15 168 183 168 0 0 1.00E-08

ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER
MORE Stratum A Stratum A Stratum A Stratum A Stratum A Stratum B Stratum B Stratum B Stratum B Stratum B Stratum C Stratum C Stratum C Stratum C Stratum C
 SCS soil dry soil total soil water-filled soil organic SCS soil dry soil total soil water-filled soil organic SCS soil dry soil total soil water-filled soil organic

soil type bulk density, porosity, porosity, carbon fraction, soil type bulk density, porosity, porosity, carbon fraction, soil type bulk density, porosity, porosity, carbon fraction,

b
A nA

w
A foc

A b
B nB

w
B foc

B b
C nC

w
C foc

C

(g/cm3) (unitless) (cm3/cm3) (unitless) (g/cm3) (unitless) (cm3/cm3) (unitless) (g/cm3) (unitless) (cm3/cm3) (unitless)

1.65 0.439 0.045 0.002

ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER
MORE Enclosed Enclosed Enclosed Average vapor
 space Soil-bldg. space space Enclosed Floor-wall Indoor flow rate into bldg.

floor pressure floor floor space seam crack air exchange OR
thickness, differential, length, width, height, width, rate, Leave blank to calculate

Lcrack P LB WB HB w ER Qsoil

(cm) (g/cm-s2) (cm) (cm) (cm) (cm) (1/h) (L/m)

10 40 1000 1000 244 0.1 0.25

ENTER ENTER ENTER ENTER ENTER ENTER
Averaging Averaging Target Target hazard
time for time for Exposure Exposure risk for quotient for

carcinogens, noncarcinogens, duration, frequency, carcinogens, noncarcinogens,
ATC ATNC ED EF TR THQ

(yrs) (yrs) (yrs) (days/yr) (unitless) (unitless)

70 30 30 350 1.0E-05 1

Used to calculate risk-based
END soil concentration.

SL-ADV
Version 3.1; 02/04

Reset to 
Defaults

Lookup Soil 
Parameters

Lookup Soil 
Parameters

Lookup Soil 
Parameters
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CHEMICAL PROPERTIES SHEET

Henry's Henry's Enthalpy of Organic Pure
law constant law constant vaporization at Normal carbon component Unit Physical

Diffusivity Diffusivity at reference reference the normal boiling Critical partition water risk Reference state at
in air, in water, temperature, temperature, boiling point, point, temperature, coefficient, solubility, factor, conc., soil

Da Dw H TR Hv,b TB TC Koc S URF RfC temperature,

(cm2/s) (cm2/s) (atm-m3/mol) (oC) (cal/mol) (oK) (oK) (cm3/g) (mg/L) (g/m3)-1 (mg/m3) (S,L,G)

5.22E-02 7.75E-06 5.17E-04 25 12,600 514.26 761.00 2.81E+03 2.46E+01 0.0E+00 3.0E-03 S

END
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INTERMEDIATE CALCULATIONS SHEET

Stratum A Stratum B Stratum C Stratum A Stratum A Stratum A Stratum A Floor-
Source- soil soil soil effective soil soil soil wall Initial soil Bldg.

Exposure building air-filled air-filled air-filled total fluid intrinsic relative air effective vapor seam concentration ventilation
duration, separation, porosity, porosity, porosity, saturation, permeability, permeability, permeability, perimeter, used, rate,

 LT a
A a

B a
C Ste ki krg kv Xcrack CR Qbuilding

(sec) (cm) (cm3/cm3) (cm3/cm3) (cm3/cm3) (cm3/cm3) (cm2) (cm2) (cm2) (cm) (g/kg) (cm3/s)

9.46E+08 153 0.394 ERROR ERROR #N/A #N/A #N/A 1.00E-08 4,000 1.00E+00 1.69E+04

Area of Stratum Stratum Stratum Total
enclosed Crack- Crack Enthalpy of Henry's law Henry's law Vapor A B C overall

space to-total depth vaporization at constant at constant at viscosity at effective effective effective effective Diffusion Convection
below area below ave. soil ave. soil ave. soil ave. soil diffusion diffusion diffusion diffusion path path
grade, ratio, grade, temperature, temperature, temperature, temperature, coefficient, coefficient, coefficient, coefficient, length, length,

AB  Zcrack Hv,TS HTS H'TS TS Deff
A Deff

B Deff
C Deff

T Ld Lp

(cm2) (unitless) (cm) (cal/mol) (atm-m3/mol) (unitless) (g/cm-s) (cm2/s) (cm2/s) (cm2/s) (cm2/s) (cm) (cm)

1.06E+06 3.77E-04 15 16,241 1.21E-04 5.20E-03 1.75E-04 1.22E-02 0.00E+00 0.00E+00 1.22E-02 153 15

Exponent of Infinite
Average Crack equivalent source Infinite Exposure

Soil-water Source vapor effective foundation indoor source Time for duration >
partition vapor Crack flow rate diffusion Area of Peclet attenuation bldg. Finite Finite source time for

coefficient, conc., radius, into bldg., coefficient, crack, number, coefficient, conc., source source depletion, source
Kd Csource rcrack Qsoil Dcrack

Acrack exp(Pef)  Cbuilding  term  term D depletion

(cm3/g) (g/m3) (cm) (cm3/s) (cm2/s) (cm2) (unitless) (unitless) (g/m3) (unitless) (sec)-1
(sec) (YES/NO)

5.62E+00 9.21E-01 0.10 1.00E+01 1.22E-02 4.00E+02 9.01E+08 NA NA 9.40E+00 2.90E-10 3.19E+09 NO

Finite
source Mass Finite Final
indoor limit source finite Unit

attenuation bldg. bldg. source bldg. risk Reference
coefficient, conc., conc., conc., factor, conc.,

<> Cbuilding Cbuilding Cbuilding URF RfC

(unitless) (g/m3) (g/m3) (g/m3) (g/m3)-1 (mg/m3)

5.29E-04 NA 4.87E-04 4.87E-04 NA 3.0E-03

END
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RESULTS SHEET

RISK-BASED SOIL CONCENTRATION CALCULATIONS: INCREMENTAL RISK CALCULATIONS:

Incremental Hazard
Indoor Indoor Risk-based Final risk from quotient

exposure exposure indoor Soil indoor vapor from vapor
soil soil exposure saturation exposure intrusion to intrusion to

conc., conc., soil conc., soil indoor air, indoor air,
carcinogen noncarcinogen conc., Csat conc., carcinogen noncarcinogen

(g/kg) (g/kg) (g/kg) (g/kg) (g/kg) (unitless) (unitless)

NA 6.42E+03 6.42E+03 1.39E+05 6.42E+03 NA NA

MESSAGE AND ERROR SUMMARY BELOW: (DO NOT USE RESULTS IF ERRORS ARE PRESENT)
MESSAGE: The values of Csource and Cbuilding on the INTERCALCS worksheet are based on unity and do not represent actual values.
MESSAGE: Risk/HQ or risk-based soil concentration is based on a route-to-route extrapolation.

SCROLL
DOWN

TO "END"

END
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VLOOKUP TABLES

Soil Properties Lookup Table Bulk Density

SCS Soil Type Ks (cm/h) 1 (1/cm) N (unitless) M (unitless) n (cm3/cm3) r (cm3/cm3) Mean Grain Diameter (cm) (g/cm3) w (cm3/cm3) SCS Soil Name

C 0.61 0.01496 1.253 0.2019 0.459 0.098 0.0092 1.43 0.215 Clay
CL 0.34 0.01581 1.416 0.2938 0.442 0.079 0.016 1.48 0.168 Clay Loam
L 0.50 0.01112 1.472 0.3207 0.399 0.061 0.020 1.59 0.148 Loam
LS 4.38 0.03475 1.746 0.4273 0.390 0.049 0.040 1.62 0.076 Loamy Sand
S 26.78 0.03524 3.177 0.6852 0.375 0.053 0.044 1.66 0.054 Sand
SC 0.47 0.03342 1.208 0.1722 0.385 0.117 0.025 1.63 0.197 Sandy Clay
SCL 0.55 0.02109 1.330 0.2481 0.384 0.063 0.029 1.63 0.146 Sandy Clay Loam
SI 1.82 0.00658 1.679 0.4044 0.489 0.050 0.0046 1.35 0.167 Silt
SIC 0.40 0.01622 1.321 0.2430 0.481 0.111 0.0039 1.38 0.216 Silty Clay
SICL 0.46 0.00839 1.521 0.3425 0.482 0.090 0.0056 1.37 0.198 Silty Clay Loam
SIL 0.76 0.00506 1.663 0.3987 0.439 0.065 0.011 1.49 0.180 Silt Loam
SL 1.60 0.02667 1.449 0.3099 0.387 0.039 0.030 1.62 0.103 Sandy Loam

Chemical Properties Lookup Table
Organic Pure Henry's Henry's Enthalpy of
carbon component law constant law constant Normal vaporization at Unit Physical
partition Diffusivity Diffusivity water Henry's at reference reference boiling Critical the normal risk Reference state at

coefficient, in air, in water, solubility, law constant temperature, temperature, point, temperature, boiling point, factor, conc., soil URF RfC
Koc Da Dw S H' H TR TB TC Hv,b URF RfC temperature, extrapolated extrapolated

CAS No. Chemical (cm3/g) (cm2/s) (cm2/s) (mg/L) (unitless) (atm-m3/mol) (oC) (oK) (oK) (cal/mol) (g/m3)-1 (mg/m3) (S,L,G) (X) (X)

Surrogate toxicity values (red 
numbers) used with the surrogate 
chemical presented below.

56235 Carbon tetrachloride 1.74E+02 7.80E-02 8.80E-06 7.93E+02 1.24E+00 3.03E-02 25 349.90 556.60 7,127 6.0E-06 1.0E-01 L
57749 Chlordane 1.20E+05 1.18E-02 4.37E-06 5.60E-02 1.99E-03 4.85E-05 25 624.24 885.73 14,000 1.0E-04 7.0E-04 S
58899 gamma-HCH (Lindane) 1.07E+03 1.42E-02 7.34E-06 7.30E+00 5.73E-04 1.40E-05 25 596.55 839.36 15,000 3.7E-04 1.1E-03 S X X
60297 Ethyl ether 5.73E+00 7.82E-02 8.61E-06 5.68E+04 1.35E+00 3.29E-02 25 307.50 466.74 6,338 0.0E+00 7.0E-01 L X
60571 Dieldrin 2.14E+04 1.25E-02 4.74E-06 1.95E-01 6.18E-04 1.51E-05 25 613.32 842.25 17,000 4.6E-03 1.8E-04 S X
67641 Acetone 5.75E-01 1.24E-01 1.14E-05 1.00E+06 1.59E-03 3.87E-05 25 329.20 508.10 6,955 0.0E+00 3.1E+01 L X
67663 Chloroform 3.98E+01 1.04E-01 1.00E-05 7.92E+03 1.50E-01 3.66E-03 25 334.32 536.40 6,988 2.3E-05 9.8E-02 L
67721 Hexachloroethane 1.78E+03 2.50E-03 6.80E-06 5.00E+01 1.59E-01 3.88E-03 25 458.00 695.00 9,510 1.1E-05 3.0E-02 S X
71432 Benzene 5.89E+01 8.80E-02 9.80E-06 1.79E+03 2.27E-01 5.54E-03 25 353.24 562.16 7,342 7.8E-06 3.0E-02 L
71556 1,1,1-Trichloroethane 1.10E+02 7.80E-02 8.80E-06 1.33E+03 7.03E-01 1.72E-02 25 347.24 545.00 7,136 0.0E+00 5.0E+00 L
72435 Methoxychlor 9.77E+04 1.56E-02 4.46E-06 1.00E-01 6.46E-04 1.58E-05 25 651.02 848.49 16,000 0.0E+00 1.8E-02 S X
72559 DDE 4.47E+06 1.44E-02 5.87E-06 1.20E-01 8.59E-04 2.09E-05 25 636.44 860.38 15,000 9.7E-05 0.0E+00 S X
74839 Methyl bromide 1.05E+01 7.28E-02 1.21E-05 1.52E+04 2.55E-01 6.22E-03 25 276.71 467.00 5,714 0.0E+00 5.0E-03 G
74873 Methyl chloride (chloromethane) 2.12E+00 1.26E-01 6.50E-06 5.33E+03 3.61E-01 8.80E-03 25 249.00 416.25 5,115 1.8E-06 9.0E-02 L
74908 Hydrogen cyanide 3.80E+00 1.93E-01 2.10E-05 1.00E+06 5.44E-03 1.33E-04 25 299.00 456.70 6,676 0.0E+00 3.0E-03 L
74953 Methylene  bromide 1.26E+01 4.30E-02 8.44E-06 1.19E+04 3.52E-02 8.59E-04 25 370.00 583.00 7,868 0.0E+00 4.0E-04 L X
75003 Chloroethane (ethyl chloride) 4.40E+00 2.71E-01 1.15E-05 5.68E+03 3.61E-01 8.80E-03 25 285.30 460.40 5,879 0.0E+00 1.0E+01 L X
75014 Vinyl chloride (chloroethene) 1.86E+01 1.06E-01 1.23E-05 8.80E+03 1.10E+00 2.69E-02 25 259.25 432.00 5,250 4.4E-06 1.0E-01 G
75058 Acetonitrile 4.20E+00 1.28E-01 1.66E-05 1.00E+06 1.42E-03 3.45E-05 25 354.60 545.50 7,110 0.0E+00 6.0E-02 L
75070 Acetaldehyde 1.06E+00 1.24E-01 1.41E-05 1.00E+06 3.23E-03 7.87E-05 25 293.10 466.00 6,157 2.2E-06 9.0E-03 L
75092 Methylene chloride 1.17E+01 1.01E-01 1.17E-05 1.30E+04 8.96E-02 2.18E-03 25 313.00 510.00 6,706 1.0E-08 6.0E-01 L
75150 Carbon disulfide 4.57E+01 1.04E-01 1.00E-05 1.19E+03 1.24E+00 3.02E-02 25 319.00 552.00 6,391 0.0E+00 7.0E-01 L
75218 Ethylene oxide 1.33E+00 1.04E-01 1.45E-05 3.04E+05 2.27E-02 5.54E-04 25 283.60 469.00 6,104 1.0E-04 0.0E+00 L
75252 Bromoform 8.71E+01 1.49E-02 1.03E-05 3.10E+03 2.41E-02 5.88E-04 25 422.35 696.00 9,479 1.1E-06 0.0E+00 L X
75274 Bromodichloromethane 5.50E+01 2.98E-02 1.06E-05 6.74E+03 6.54E-02 1.60E-03 25 363.15 585.85 7,800 3.7E-05 0.0E+00 L X X
75296 2-Chloropropane 9.14E+00 8.88E-02 1.01E-05 3.73E+03 5.93E-01 1.45E-02 25 308.70 485.00 6,286 0.0E+00 1.0E-01 L
75343 1,1-Dichloroethane 3.16E+01 7.42E-02 1.05E-05 5.06E+03 2.30E-01 5.61E-03 25 330.55 523.00 6,895 1.6E-06 0.0E+00 L
75354 1,1-Dichloroethylene 5.89E+01 9.00E-02 1.04E-05 2.25E+03 1.07E+00 2.60E-02 25 304.75 576.05 6,247 0.0E+00 2.0E-01 L
75456 Chlorodifluoromethane 4.79E+01 1.01E-01 1.28E-05 2.00E+00 1.10E+00 2.70E-02 25 232.40 369.30 4,836 0.0E+00 5.0E+01 L
75694 Trichlorofluoromethane 4.97E+02 8.70E-02 9.70E-06 1.10E+03 3.97E+00 9.68E-02 25 296.70 471.00 5,999 0.0E+00 7.0E-01 L
75718 Dichlorodifluoromethane 4.57E+02 6.65E-02 9.92E-06 2.80E+02 1.40E+01 3.42E-01 25 243.20 384.95 9,421 0.0E+00 1.0E-01 L
76131 1,1,2-Trichloro-1,2,2-trifluoroetha 1.11E+04 7.80E-02 8.20E-06 1.70E+02 1.97E+01 4.80E-01 25 320.70 487.30 6,463 0.0E+00 3.0E+01 L
76448 Heptachlor 1.41E+06 1.12E-02 5.69E-06 1.80E-01 6.05E+01 1.48E+00 25 603.69 846.31 13,000 1.3E-03 1.8E-03 S X
77474 Hexachlorocyclopentadiene 2.00E+05 1.61E-02 7.21E-06 1.80E+00 1.10E+00 2.69E-02 25 512.15 746.00 10,931 0.0E+00 2.0E-04 L
78831 Isobutanol 2.59E+00 8.60E-02 9.30E-06 8.50E+04 4.83E-04 1.18E-05 25 381.04 547.78 10,936 0.0E+00 1.1E+00 L X
78875 1,2-Dichloropropane 4.37E+01 7.82E-02 8.73E-06 2.80E+03 1.15E-01 2.79E-03 25 369.52 572.00 7,590 1.0E-05 4.0E-03 L X
78933 Methylethylketone (2-butanone) 2.30E+00 8.08E-02 9.80E-06 2.23E+05 2.29E-03 5.58E-05 25 352.50 536.78 7,481 0.0E+00 5.0E+00 L
79005 1,1,2-Trichloroethane 5.01E+01 7.80E-02 8.80E-06 4.42E+03 3.73E-02 9.11E-04 25 386.15 602.00 8,322 1.6E-05 2.0E-04 L X
79016 Trichloroethylene 1.66E+02 7.90E-02 9.10E-06 1.47E+03 4.21E-01 1.03E-02 25 360.36 544.20 7,505 4.1E-06 3.0E-03 L X
79209 Methyl acetate 3.26E+00 1.04E-01 1.00E-05 2.00E+03 4.84E-03 1.18E-04 25 329.80 506.70 7,260 0.0E+00 3.5E+00 L X
79345 1,1,2,2-Tetrachloroethane 9.33E+01 7.10E-02 7.90E-06 2.96E+03 1.41E-02 3.44E-04 25 419.60 661.15 8,996 5.8E-05 0.0E+00 L X
79469 2-Nitropropane 1.17E+01 9.23E-02 1.01E-05 1.70E+04 5.03E-03 1.23E-04 25 393.20 594.00 8,383 2.7E-03 2.0E-02 L
80626 Methylmethacrylate 6.98E+00 7.70E-02 8.60E-06 1.50E+04 1.38E-02 3.36E-04 25 373.50 567.00 8,975 0.0E+00 7.0E-01 L
83329 Acenaphthene 7.08E+03 4.21E-02 7.69E-06 3.57E+00 6.34E-03 1.55E-04 25 550.54 803.15 12,155 0.0E+00 0.0E+00 S X
86737 Fluorene 1.38E+04 3.63E-02 7.88E-06 1.98E+00 2.60E-03 6.34E-05 25 570.44 870.00 12,666 0.0E+00 0.0E+00 S X
87683 Hexachloro-1,3-butadiene 5.37E+04 5.61E-02 6.16E-06 3.20E+00 3.33E-01 8.13E-03 25 486.15 738.00 10,206 2.2E-05 0.0E+00 L X
88722 o-Nitrotoluene 3.24E+02 5.87E-02 8.67E-06 6.50E+02 5.11E-04 1.25E-05 25 495.00 720.00 12,239 0.0E+00 0.0E+00 L X
91203 Naphthalene 2.00E+03 5.90E-02 7.50E-06 3.10E+01 1.98E-02 4.82E-04 25 491.14 748.40 10,373 3.4E-05 3.0E-03 S
91576 2-Methylnaphthalene 2.81E+03 5.22E-02 7.75E-06 2.46E+01 2.12E-02 5.17E-04 25 514.26 761.00 12,600 0.0E+00 3.0E-03 S X Naphthalene
92524 Biphenyl 4.38E+03 4.04E-02 8.15E-06 7.45E+00 1.23E-02 2.99E-04 25 529.10 789.00 10,890 0.0E+00 1.8E-01 S X
95476 o-Xylene 3.63E+02 8.70E-02 1.00E-05 1.78E+02 2.12E-01 5.18E-03 25 417.60 630.30 8,661 0.0E+00 1.0E-01 L
95501 1,2-Dichlorobenzene 6.17E+02 6.90E-02 7.90E-06 1.56E+02 7.77E-02 1.90E-03 25 453.57 705.00 9,700 0.0E+00 2.0E-01 L
95578 2-Chlorophenol 3.88E+02 5.01E-02 9.46E-06 2.20E+04 1.60E-02 1.18E+05 25 447.53 675.00 9,572 0.0E+00 2.0E-01 L X Phenol
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95636 1,2,4-Trimethylbenzene 1.35E+03 6.06E-02 7.92E-06 5.70E+01 2.52E-01 6.14E-03 25 442.30 649.17 9,369 0.0E+00 7.0E-03 L
96184 1,2,3-Trichloropropane 2.20E+01 7.10E-02 7.90E-06 1.75E+03 1.67E-02 4.08E-04 25 430.00 652.00 9,171 0.0E+00 3.0E-04 L X
96333 Methyl acrylate 4.53E+00 9.76E-02 1.02E-05 6.00E+04 7.68E-03 1.87E-04 25 353.70 536.00 7,749 0.0E+00 1.1E-01 L X
97632 Ethylmethacrylate 2.95E+01 6.53E-02 8.37E-06 3.67E+03 3.44E-02 8.40E-04 25 390.00 571.00 10,957 0.0E+00 3.2E-01 L X
98066 tert-Butylbenzene 7.71E+02 5.65E-02 8.02E-06 2.95E+01 4.87E-01 1.19E-02 25 442.10 1220.00 8,980 0.0E+00 3.0E-02 L X Benzene
98828 Cumene 4.89E+02 6.50E-02 7.10E-06 6.13E+01 4.74E+01 1.46E-02 25 425.56 631.10 10,335 0.0E+00 4.0E-01 L
98862 Acetophenone 5.77E+01 6.00E-02 8.73E-06 6.13E+03 4.38E-04 1.07E-05 25 475.00 709.50 11,732 0.0E+00 3.5E-01 S,L X
98953 Nitrobenzene 6.46E+01 7.60E-02 8.60E-06 2.09E+03 9.82E-04 2.39E-05 25 483.95 719.00 10,566 4.0E-05 9.0E-03 L

100414 Ethylbenzene 3.63E+02 7.50E-02 7.80E-06 1.69E+02 3.22E-01 7.86E-03 25 409.34 617.20 8,501 2.5E-06 1.0E+00 L
100425 Styrene 7.76E+02 7.10E-02 8.00E-06 3.10E+02 1.12E-01 2.74E-03 25 418.31 636.00 8,737 0.0E+00 1.0E+00 L
100447 Benzylchloride 6.14E+01 7.50E-02 7.80E-06 5.25E+02 1.70E-02 4.14E-04 25 452.00 685.00 8,773 4.9E-05 0.0E+00 L X
100527 Benzaldehyde 4.59E+01 7.21E-02 9.07E-06 3.30E+03 9.73E-04 2.37E-05 25 452.00 695.00 11,658 0.0E+00 3.5E-01 L X
103651 n-Propylbenzene 5.62E+02 6.01E-02 7.83E-06 6.00E+01 4.37E-01 1.07E-02 25 432.20 630.00 9,123 0.0E+00 1.0E+00 L X
104518 n-Butylbenzene 1.11E+03 5.70E-02 8.12E-06 2.00E+00 5.38E-01 1.31E-02 25 456.46 660.50 9,290 0.0E+00 3.0E-02 L X Benzene
106423 p-Xylene 3.89E+02 7.69E-02 8.44E-06 1.85E+02 3.13E-01 7.64E-03 25 411.52 616.20 8,525 0.0E+00 1.0E-01 L
106467 1,4-Dichlorobenzene 6.17E+02 6.90E-02 7.90E-06 7.90E+01 9.82E-02 2.39E-03 25 447.21 684.75 9,271 1.1E-05 8.0E-01 S
106934 1,2-Dibromoethane (ethylene dibr 2.50E+01 2.17E-02 1.19E-05 4.18E+03 3.04E-02 7.41E-04 25 404.60 583.00 8,310 6.0E-04 9.0E-03 L
106990 1,3-Butadiene 1.91E+01 2.49E-01 1.08E-05 7.35E+02 3.01E+00 7.34E-02 25 268.60 425.00 5,370 3.0E-02 2.0E-03 L
107028 Acrolein 2.76E+00 1.05E-01 1.22E-05 2.13E+05 4.99E-03 1.22E-04 25 325.60 506.00 6,731 0.0E+00 2.0E-05 L
107062 1,2-Dichloroethane 1.74E+01 1.04E-01 9.90E-06 8.52E+03 4.00E-02 9.77E-04 25 356.65 561.00 7,643 2.6E-05 7.0E-03 L
107131 Acrylonitrile 5.90E+00 1.22E-01 1.34E-05 7.40E+04 4.21E-03 1.03E-04 25 350.30 519.00 7,786 6.8E-05 2.0E-03 L
108054 Vinyl acetate 5.25E+00 8.50E-02 9.20E-06 2.00E+04 2.09E-02 5.10E-04 25 345.65 519.13 7,800 0.0E+00 2.0E-01 L
108101 Methylisobutylketone (4-methyl-2 9.06E+00 7.50E-02 7.80E-06 1.90E+04 5.64E-03 1.38E-04 25 389.50 571.00 8,243 0.0E+00 3.0E+00 L
108383 m-Xylene 4.07E+02 7.00E-02 7.80E-06 1.61E+02 3.00E-01 7.32E-03 25 412.27 617.05 8,523 0.0E+00 1.0E-01 L
108678 1,3,5-Trimethylbenzene 1.35E+03 6.02E-02 8.67E-06 2.00E+00 2.41E-01 5.87E-03 25 437.89 637.25 9,321 0.0E+00 7.0E-03 L 1,2,4-Trimethylbenzene
108872 Methylcyclohexane 7.85E+01 7.35E-02 8.52E-06 1.40E+01 4.22E+00 1.03E-01 25 373.90 572.20 7,474 0.0E+00 3.0E+00 L
108883 Toluene 1.82E+02 8.70E-02 8.60E-06 5.26E+02 2.72E-01 6.62E-03 25 383.78 591.79 7,930 0.0E+00 5.0E+00 L
108907 Chlorobenzene 2.19E+02 7.30E-02 8.70E-06 4.72E+02 1.51E-01 3.69E-03 25 404.87 632.40 8,410 0.0E+00 5.0E-02 L
109693 1-Chlorobutane 1.72E+01 8.26E-02 1.00E-05 1.10E+03 6.93E-01 1.69E-02 25 351.60 542.00 7,263 0.0E+00 1.4E+00 L X
110009 Furan 1.86E+01 1.04E-01 1.22E-05 1.00E+04 2.21E-01 5.39E-03 25 304.60 490.20 6,477 0.0E+00 3.5E-03 L X
110543 Hexane 4.34E+01 2.00E-01 7.77E-06 1.24E+01 6.82E+01 1.66E+00 25 341.70 508.00 6,895 0.0E+00 2.0E-01 L
111444 Bis(2-chloroethyl)ether 1.55E+01 6.92E-02 7.53E-06 1.72E+04 7.36E-04 1.80E-05 25 451.15 659.79 10,803 3.3E-04 0.0E+00 L
115297 Endosulfan 2.14E+03 1.15E-02 4.55E-06 5.10E-01 4.58E-04 1.12E-05 25 674.43 942.94 14,000 0.0E+00 2.1E-02 S X
118741 Hexachlorobenzene 5.50E+04 5.42E-02 5.91E-06 5.00E-03 5.40E-02 1.32E-03 25 582.55 825.00 14,447 4.6E-04 0.0E+00 S X
120821 1,2,4-Trichlorobenzene 1.78E+03 3.00E-02 8.23E-06 4.88E+01 5.81E-02 1.42E-03 25 486.15 725.00 10,471 0.0E+00 2.0E-03 L
123739 Crotonaldehyde (2-butenal) 4.82E+00 9.56E-02 1.07E-05 3.69E+04 7.99E-04 1.95E-05 25 375.20 568.00 9 5.4E-04 0.0E+00 L X
124481 Chlorodibromomethane 6.31E+01 1.96E-02 1.05E-05 2.60E+03 3.20E-02 7.81E-04 25 416.14 678.20 5,900 2.7E-05 0.0E+00 L X X
126987 Methacrylonitrile 3.58E+01 1.12E-01 1.32E-05 2.54E+04 1.01E-02 2.46E-04 25 363.30 554.00 7,600 0.0E+00 7.0E-04 L
126998 2-Chloro-1,3-butadiene (chloropre 6.73E+01 8.58E-02 1.03E-05 2.12E+03 4.91E-01 1.20E-02 25 332.40 525.00 8,075 0.0E+00 7.0E-03 L
127184 Tetrachloroethylene 1.55E+02 7.20E-02 8.20E-06 2.00E+02 7.53E-01 1.84E-02 25 394.40 620.20 8,288 2.6E-07 6.0E-04 L
129000 Pyrene 1.05E+05 2.72E-02 7.24E-06 1.35E+00 4.50E-04 1.10E-05 25 667.95 936 14370 0.0E+00 0.0E+00 S X
132649 Dibenzofuran 5.15E+03 2.38E-02 6.00E-06 3.10E+00 5.15E-04 1.26E-05 25 560 824 66400 0.0E+00 0.0E+00 S X
135988 sec-Butylbenzene 9.66E+02 5.70E-02 8.12E-06 3.94E+00 5.68E-01 1.39E-02 25 446.5 679 88730 0.0E+00 3.0E-02 L X Benzene
141786 Ethylacetate 6.44E+00 7.32E-02 9.70E-06 8.03E+04 5.64E-03 1.38E-04 25 350.26 523.3 7633.66 0.0E+00 3.2E+00 L X
156592 cis-1,2-Dichloroethylene 3.55E+01 7.36E-02 1.13E-05 3.50E+03 1.67E-01 4.07E-03 25 333.65 544 7192 0.0E+00 6.0E-02 L X trans-1,2-Dichloroethylene
156605 trans-1,2-Dichloroethylene 5.25E+01 7.07E-02 1.19E-05 6.30E+03 3.84E-01 9.36E-03 25 320.85 516.5 6717 0.0E+00 6.0E-02 L X
541731 1,3-Dichlorobenzene 1.98E+03 6.92E-02 7.86E-06 1.34E+02 1.27E-01 3.09E-03 25 446 684 9230.18 0.0E+00 2.0E-01 L X 1,2-Dichlorobenzene
309002 Aldrin 2.45E+06 1.32E-02 4.86E-06 1.70E-02 6.95E-03 1.70E-04 25 603.01 839.37 15000 4.9E-03 1.1E-04 S X
319846 alpha-HCH (alpha-BHC) 1.23E+03 1.42E-02 7.34E-06 2.00E+00 4.34E-04 1.06E-05 25 596.55 839.36 15000 1.8E-03 0.0E+00 S
542756 1,3-Dichloropropene 4.57E+01 6.26E-02 1.00E-05 2.80E+03 7.24E-01 1.77E-02 25 381.15 587.38 7900 4.0E-06 2.0E-02 L
630206 1,1,1,2-Tetrachloroethane 1.16E+02 7.10E-02 7.90E-06 1.10E+03 9.90E-02 2.41E-03 25 403.5 624 9768.282525 7.4E-06 0.0E+00 L X

1634044 MTBE 7.26E+00 1.02E-01 1.05E-05 5.10E+04 2.56E-02 6.23E-04 25 328.3 497.1 6677.66 0.0E+00 3.0E+00 L
7439976 Mercury (elemental) 5.20E+01 3.07E-02 6.30E-06 2.00E+01 4.40E-01 1.07E-02 25 629.88 1750 14127 0.0E+00 3.0E-04 L
591786 2-Hexanone 1.50E+01 7.00E-02 8.40E-06 1.70E+04 3.80E-03 9.30E-05 25 400.8 587 8554 0.0E+00 3.0E-02 L

Highlighted chemicals do not have inhalation toxicity values or a surrogate.
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DATA ENTRY SHEET

CALCULATE RISK-BASED SOIL CONCENTRATION (enter "X" in "YES" box)

YES X

OR
CALCULATE INCREMENTAL RISKS FROM ACTUAL SOIL CONCENTRATION (enter "X" in "YES" box and initial soil conc. below)

YES

ENTER ENTER
Initial

Chemical soil
CAS No. conc.,

(numbers only, CR

no dashes) (g/kg) Chemical

67641 Acetone

ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER
MORE Depth Depth below Totals must add up to value of Lt (cell G28) Soil

 below grade grade to bottom Thickness Thickness stratum A User-defined
Average to bottom Depth below of contamination, Thickness of soil of soil SCS stratum A

soil of enclosed grade to top (enter value of 0 of soil stratum B, stratum C, soil type soil vapor
temperature, space floor, of contamination, if value is unknown) stratum A, (Enter value or 0) (Enter value or 0) (used to estimate OR permeability,

TS LF Lt Lb hA hB hC soil vapor kv

(oC) (cm) (cm) (cm) (cm) (cm) (cm) permeability) (cm2)

10 15 61 122 61 0 0 1.00E-08

ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER
MORE Stratum A Stratum A Stratum A Stratum A Stratum A Stratum B Stratum B Stratum B Stratum B Stratum B Stratum C Stratum C Stratum C Stratum C Stratum C
 SCS soil dry soil total soil water-filled soil organic SCS soil dry soil total soil water-filled soil organic SCS soil dry soil total soil water-filled soil organic

soil type bulk density, porosity, porosity, carbon fraction, soil type bulk density, porosity, porosity, carbon fraction, soil type bulk density, porosity, porosity, carbon fraction,

b
A nA

w
A foc

A b
B nB

w
B foc

B b
C nC

w
C foc

C

(g/cm3) (unitless) (cm3/cm3) (unitless) (g/cm3) (unitless) (cm3/cm3) (unitless) (g/cm3) (unitless) (cm3/cm3) (unitless)

1.65 0.439 0.045 0.002

ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER
MORE Enclosed Enclosed Enclosed Average vapor
 space Soil-bldg. space space Enclosed Floor-wall Indoor flow rate into bldg.

floor pressure floor floor space seam crack air exchange OR
thickness, differential, length, width, height, width, rate, Leave blank to calculate

Lcrack P LB WB HB w ER Qsoil

(cm) (g/cm-s2) (cm) (cm) (cm) (cm) (1/h) (L/m)

10 40 1000 1000 244 0.1 0.25

ENTER ENTER ENTER ENTER ENTER ENTER
Averaging Averaging Target Target hazard
time for time for Exposure Exposure risk for quotient for

carcinogens, noncarcinogens, duration, frequency, carcinogens, noncarcinogens,
ATC ATNC ED EF TR THQ

(yrs) (yrs) (yrs) (days/yr) (unitless) (unitless)

70 30 30 350 1.0E-05 1

Used to calculate risk-based
END soil concentration.

SL-ADV
Version 3.1; 02/04

Reset to 
Defaults

Lookup Soil 
Parameters

Lookup Soil 
Parameters

Lookup Soil 
Parameters
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CHEMICAL PROPERTIES SHEET

Henry's Henry's Enthalpy of Organic Pure
law constant law constant vaporization at Normal carbon component Unit Physical

Diffusivity Diffusivity at reference reference the normal boiling Critical partition water risk Reference state at
in air, in water, temperature, temperature, boiling point, point, temperature, coefficient, solubility, factor, conc., soil

Da Dw H TR Hv,b TB TC Koc S URF RfC temperature,

(cm2/s) (cm2/s) (atm-m3/mol) (oC) (cal/mol) (oK) (oK) (cm3/g) (mg/L) (g/m3)-1 (mg/m3) (S,L,G)

1.24E-01 1.14E-05 3.87E-05 25 6,955 329.20 508.10 5.75E-01 1.00E+06 0.0E+00 3.1E+01 L

END
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INTERMEDIATE CALCULATIONS SHEET

Stratum A Stratum B Stratum C Stratum A Stratum A Stratum A Stratum A Floor-
Source- soil soil soil effective soil soil soil wall Initial soil Bldg.

Exposure building air-filled air-filled air-filled total fluid intrinsic relative air effective vapor seam concentration ventilation
duration, separation, porosity, porosity, porosity, saturation, permeability, permeability, permeability, perimeter, used, rate,

 LT a
A a

B a
C Ste ki krg kv Xcrack CR Qbuilding

(sec) (cm) (cm3/cm3) (cm3/cm3) (cm3/cm3) (cm3/cm3) (cm2) (cm2) (cm2) (cm) (g/kg) (cm3/s)

9.46E+08 46 0.394 ERROR ERROR #N/A #N/A #N/A 1.00E-08 4,000 1.00E+00 1.69E+04

Area of Stratum Stratum Stratum Total
enclosed Crack- Crack Enthalpy of Henry's law Henry's law Vapor A B C overall

space to-total depth vaporization at constant at constant at viscosity at effective effective effective effective Diffusion Convection
below area below ave. soil ave. soil ave. soil ave. soil diffusion diffusion diffusion diffusion path path
grade, ratio, grade, temperature, temperature, temperature, temperature, coefficient, coefficient, coefficient, coefficient, length, length,

AB  Zcrack Hv,TS HTS H'TS TS Deff
A Deff

B Deff
C Deff

T Ld Lp

(cm2) (unitless) (cm) (cal/mol) (atm-m3/mol) (unitless) (g/cm-s) (cm2/s) (cm2/s) (cm2/s) (cm2/s) (cm) (cm)

1.06E+06 3.77E-04 15 7,559 1.97E-05 8.47E-04 1.75E-04 2.89E-02 0.00E+00 0.00E+00 2.89E-02 46 15

Exponent of Infinite
Average Crack equivalent source Infinite Exposure

Soil-water Source vapor effective foundation indoor source Time for duration >
partition vapor Crack flow rate diffusion Area of Peclet attenuation bldg. Finite Finite source time for

coefficient, conc., radius, into bldg., coefficient, crack, number, coefficient, conc., source source depletion, source
Kd Csource rcrack Qsoil Dcrack

Acrack exp(Pef)  Cbuilding  term  term D depletion

(cm3/g) (g/m3) (cm) (cm3/s) (cm2/s) (cm2) (unitless) (unitless) (g/m3) (unitless) (sec)-1
(sec) (YES/NO)

1.15E-03 2.96E+01 0.10 1.00E+01 2.89E-02 4.00E+02 5.88E+03 NA NA 6.74E+01 2.45E-07 3.68E+08 YES

Finite
source Mass Finite Final
indoor limit source finite Unit

attenuation bldg. bldg. source bldg. risk Reference
coefficient, conc., conc., conc., factor, conc.,

<> Cbuilding Cbuilding Cbuilding URF RfC

(unitless) (g/m3) (g/m3) (g/m3) (g/m3)-1 (mg/m3)

NA 6.66E-03 NA 6.66E-03 NA 3.1E+01

END
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RESULTS SHEET

RISK-BASED SOIL CONCENTRATION CALCULATIONS: INCREMENTAL RISK CALCULATIONS:

Incremental Hazard
Indoor Indoor Risk-based Final risk from quotient

exposure exposure indoor Soil indoor vapor from vapor
soil soil exposure saturation exposure intrusion to intrusion to

conc., conc., soil conc., soil indoor air, indoor air,
carcinogen noncarcinogen conc., Csat conc., carcinogen noncarcinogen

(g/kg) (g/kg) (g/kg) (g/kg) (g/kg) (unitless) (unitless)

NA 4.86E+06 4.86E+06 2.86E+07 4.86E+06 NA NA

MESSAGE AND ERROR SUMMARY BELOW: (DO NOT USE RESULTS IF ERRORS ARE PRESENT)
MESSAGE: The values of Csource and Cbuilding on the INTERCALCS worksheet are based on unity and do not represent actual values.
MESSAGE: Risk/HQ or risk-based soil concentration is based on a route-to-route extrapolation.

SCROLL
DOWN

TO "END"

END
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VLOOKUP TABLES

Soil Properties Lookup Table Bulk Density

SCS Soil Type Ks (cm/h) 1 (1/cm) N (unitless) M (unitless) n (cm3/cm3) r (cm3/cm3) Mean Grain Diameter (cm) (g/cm3) w (cm3/cm3) SCS Soil Name

C 0.61 0.01496 1.253 0.2019 0.459 0.098 0.0092 1.43 0.215 Clay
CL 0.34 0.01581 1.416 0.2938 0.442 0.079 0.016 1.48 0.168 Clay Loam
L 0.50 0.01112 1.472 0.3207 0.399 0.061 0.020 1.59 0.148 Loam
LS 4.38 0.03475 1.746 0.4273 0.390 0.049 0.040 1.62 0.076 Loamy Sand
S 26.78 0.03524 3.177 0.6852 0.375 0.053 0.044 1.66 0.054 Sand
SC 0.47 0.03342 1.208 0.1722 0.385 0.117 0.025 1.63 0.197 Sandy Clay
SCL 0.55 0.02109 1.330 0.2481 0.384 0.063 0.029 1.63 0.146 Sandy Clay Loam
SI 1.82 0.00658 1.679 0.4044 0.489 0.050 0.0046 1.35 0.167 Silt
SIC 0.40 0.01622 1.321 0.2430 0.481 0.111 0.0039 1.38 0.216 Silty Clay
SICL 0.46 0.00839 1.521 0.3425 0.482 0.090 0.0056 1.37 0.198 Silty Clay Loam
SIL 0.76 0.00506 1.663 0.3987 0.439 0.065 0.011 1.49 0.180 Silt Loam
SL 1.60 0.02667 1.449 0.3099 0.387 0.039 0.030 1.62 0.103 Sandy Loam

Chemical Properties Lookup Table
Organic Pure Henry's Henry's Enthalpy of
carbon component law constant law constant Normal vaporization at Unit Physical
partition Diffusivity Diffusivity water Henry's at reference reference boiling Critical the normal risk Reference state at

coefficient, in air, in water, solubility, law constant temperature, temperature, point, temperature, boiling point, factor, conc., soil URF RfC
Koc Da Dw S H' H TR TB TC Hv,b URF RfC temperature, extrapolated extrapolated

CAS No. Chemical (cm3/g) (cm2/s) (cm2/s) (mg/L) (unitless) (atm-m3/mol) (oC) (oK) (oK) (cal/mol) (g/m3)-1 (mg/m3) (S,L,G) (X) (X)

Surrogate toxicity values (red 
numbers) used with the surrogate 
chemical presented below.

56235 Carbon tetrachloride 1.74E+02 7.80E-02 8.80E-06 7.93E+02 1.24E+00 3.03E-02 25 349.90 556.60 7,127 6.0E-06 1.0E-01 L
57749 Chlordane 1.20E+05 1.18E-02 4.37E-06 5.60E-02 1.99E-03 4.85E-05 25 624.24 885.73 14,000 1.0E-04 7.0E-04 S
58899 gamma-HCH (Lindane) 1.07E+03 1.42E-02 7.34E-06 7.30E+00 5.73E-04 1.40E-05 25 596.55 839.36 15,000 3.7E-04 1.1E-03 S X X
60297 Ethyl ether 5.73E+00 7.82E-02 8.61E-06 5.68E+04 1.35E+00 3.29E-02 25 307.50 466.74 6,338 0.0E+00 7.0E-01 L X
60571 Dieldrin 2.14E+04 1.25E-02 4.74E-06 1.95E-01 6.18E-04 1.51E-05 25 613.32 842.25 17,000 4.6E-03 1.8E-04 S X
67641 Acetone 5.75E-01 1.24E-01 1.14E-05 1.00E+06 1.59E-03 3.87E-05 25 329.20 508.10 6,955 0.0E+00 3.1E+01 L X
67663 Chloroform 3.98E+01 1.04E-01 1.00E-05 7.92E+03 1.50E-01 3.66E-03 25 334.32 536.40 6,988 2.3E-05 9.8E-02 L
67721 Hexachloroethane 1.78E+03 2.50E-03 6.80E-06 5.00E+01 1.59E-01 3.88E-03 25 458.00 695.00 9,510 1.1E-05 3.0E-02 S X
71432 Benzene 5.89E+01 8.80E-02 9.80E-06 1.79E+03 2.27E-01 5.54E-03 25 353.24 562.16 7,342 7.8E-06 3.0E-02 L
71556 1,1,1-Trichloroethane 1.10E+02 7.80E-02 8.80E-06 1.33E+03 7.03E-01 1.72E-02 25 347.24 545.00 7,136 0.0E+00 5.0E+00 L
72435 Methoxychlor 9.77E+04 1.56E-02 4.46E-06 1.00E-01 6.46E-04 1.58E-05 25 651.02 848.49 16,000 0.0E+00 1.8E-02 S X
72559 DDE 4.47E+06 1.44E-02 5.87E-06 1.20E-01 8.59E-04 2.09E-05 25 636.44 860.38 15,000 9.7E-05 0.0E+00 S X
74839 Methyl bromide 1.05E+01 7.28E-02 1.21E-05 1.52E+04 2.55E-01 6.22E-03 25 276.71 467.00 5,714 0.0E+00 5.0E-03 G
74873 Methyl chloride (chloromethane) 2.12E+00 1.26E-01 6.50E-06 5.33E+03 3.61E-01 8.80E-03 25 249.00 416.25 5,115 1.8E-06 9.0E-02 L
74908 Hydrogen cyanide 3.80E+00 1.93E-01 2.10E-05 1.00E+06 5.44E-03 1.33E-04 25 299.00 456.70 6,676 0.0E+00 3.0E-03 L
74953 Methylene  bromide 1.26E+01 4.30E-02 8.44E-06 1.19E+04 3.52E-02 8.59E-04 25 370.00 583.00 7,868 0.0E+00 4.0E-04 L X
75003 Chloroethane (ethyl chloride) 4.40E+00 2.71E-01 1.15E-05 5.68E+03 3.61E-01 8.80E-03 25 285.30 460.40 5,879 0.0E+00 1.0E+01 L X
75014 Vinyl chloride (chloroethene) 1.86E+01 1.06E-01 1.23E-05 8.80E+03 1.10E+00 2.69E-02 25 259.25 432.00 5,250 4.4E-06 1.0E-01 G
75058 Acetonitrile 4.20E+00 1.28E-01 1.66E-05 1.00E+06 1.42E-03 3.45E-05 25 354.60 545.50 7,110 0.0E+00 6.0E-02 L
75070 Acetaldehyde 1.06E+00 1.24E-01 1.41E-05 1.00E+06 3.23E-03 7.87E-05 25 293.10 466.00 6,157 2.2E-06 9.0E-03 L
75092 Methylene chloride 1.17E+01 1.01E-01 1.17E-05 1.30E+04 8.96E-02 2.18E-03 25 313.00 510.00 6,706 1.0E-08 6.0E-01 L
75150 Carbon disulfide 4.57E+01 1.04E-01 1.00E-05 1.19E+03 1.24E+00 3.02E-02 25 319.00 552.00 6,391 0.0E+00 7.0E-01 L
75218 Ethylene oxide 1.33E+00 1.04E-01 1.45E-05 3.04E+05 2.27E-02 5.54E-04 25 283.60 469.00 6,104 1.0E-04 0.0E+00 L
75252 Bromoform 8.71E+01 1.49E-02 1.03E-05 3.10E+03 2.41E-02 5.88E-04 25 422.35 696.00 9,479 1.1E-06 0.0E+00 L X
75274 Bromodichloromethane 5.50E+01 2.98E-02 1.06E-05 6.74E+03 6.54E-02 1.60E-03 25 363.15 585.85 7,800 3.7E-05 0.0E+00 L X X
75296 2-Chloropropane 9.14E+00 8.88E-02 1.01E-05 3.73E+03 5.93E-01 1.45E-02 25 308.70 485.00 6,286 0.0E+00 1.0E-01 L
75343 1,1-Dichloroethane 3.16E+01 7.42E-02 1.05E-05 5.06E+03 2.30E-01 5.61E-03 25 330.55 523.00 6,895 1.6E-06 0.0E+00 L
75354 1,1-Dichloroethylene 5.89E+01 9.00E-02 1.04E-05 2.25E+03 1.07E+00 2.60E-02 25 304.75 576.05 6,247 0.0E+00 2.0E-01 L
75456 Chlorodifluoromethane 4.79E+01 1.01E-01 1.28E-05 2.00E+00 1.10E+00 2.70E-02 25 232.40 369.30 4,836 0.0E+00 5.0E+01 L
75694 Trichlorofluoromethane 4.97E+02 8.70E-02 9.70E-06 1.10E+03 3.97E+00 9.68E-02 25 296.70 471.00 5,999 0.0E+00 7.0E-01 L
75718 Dichlorodifluoromethane 4.57E+02 6.65E-02 9.92E-06 2.80E+02 1.40E+01 3.42E-01 25 243.20 384.95 9,421 0.0E+00 1.0E-01 L
76131 1,1,2-Trichloro-1,2,2-trifluoroetha 1.11E+04 7.80E-02 8.20E-06 1.70E+02 1.97E+01 4.80E-01 25 320.70 487.30 6,463 0.0E+00 3.0E+01 L
76448 Heptachlor 1.41E+06 1.12E-02 5.69E-06 1.80E-01 6.05E+01 1.48E+00 25 603.69 846.31 13,000 1.3E-03 1.8E-03 S X
77474 Hexachlorocyclopentadiene 2.00E+05 1.61E-02 7.21E-06 1.80E+00 1.10E+00 2.69E-02 25 512.15 746.00 10,931 0.0E+00 2.0E-04 L
78831 Isobutanol 2.59E+00 8.60E-02 9.30E-06 8.50E+04 4.83E-04 1.18E-05 25 381.04 547.78 10,936 0.0E+00 1.1E+00 L X
78875 1,2-Dichloropropane 4.37E+01 7.82E-02 8.73E-06 2.80E+03 1.15E-01 2.79E-03 25 369.52 572.00 7,590 1.0E-05 4.0E-03 L X
78933 Methylethylketone (2-butanone) 2.30E+00 8.08E-02 9.80E-06 2.23E+05 2.29E-03 5.58E-05 25 352.50 536.78 7,481 0.0E+00 5.0E+00 L
79005 1,1,2-Trichloroethane 5.01E+01 7.80E-02 8.80E-06 4.42E+03 3.73E-02 9.11E-04 25 386.15 602.00 8,322 1.6E-05 2.0E-04 L X
79016 Trichloroethylene 1.66E+02 7.90E-02 9.10E-06 1.47E+03 4.21E-01 1.03E-02 25 360.36 544.20 7,505 4.1E-06 3.0E-03 L X
79209 Methyl acetate 3.26E+00 1.04E-01 1.00E-05 2.00E+03 4.84E-03 1.18E-04 25 329.80 506.70 7,260 0.0E+00 3.5E+00 L X
79345 1,1,2,2-Tetrachloroethane 9.33E+01 7.10E-02 7.90E-06 2.96E+03 1.41E-02 3.44E-04 25 419.60 661.15 8,996 5.8E-05 0.0E+00 L X
79469 2-Nitropropane 1.17E+01 9.23E-02 1.01E-05 1.70E+04 5.03E-03 1.23E-04 25 393.20 594.00 8,383 2.7E-03 2.0E-02 L
80626 Methylmethacrylate 6.98E+00 7.70E-02 8.60E-06 1.50E+04 1.38E-02 3.36E-04 25 373.50 567.00 8,975 0.0E+00 7.0E-01 L
83329 Acenaphthene 7.08E+03 4.21E-02 7.69E-06 3.57E+00 6.34E-03 1.55E-04 25 550.54 803.15 12,155 0.0E+00 0.0E+00 S X
86737 Fluorene 1.38E+04 3.63E-02 7.88E-06 1.98E+00 2.60E-03 6.34E-05 25 570.44 870.00 12,666 0.0E+00 0.0E+00 S X
87683 Hexachloro-1,3-butadiene 5.37E+04 5.61E-02 6.16E-06 3.20E+00 3.33E-01 8.13E-03 25 486.15 738.00 10,206 2.2E-05 0.0E+00 L X
88722 o-Nitrotoluene 3.24E+02 5.87E-02 8.67E-06 6.50E+02 5.11E-04 1.25E-05 25 495.00 720.00 12,239 0.0E+00 0.0E+00 L X
91203 Naphthalene 2.00E+03 5.90E-02 7.50E-06 3.10E+01 1.98E-02 4.82E-04 25 491.14 748.40 10,373 3.4E-05 3.0E-03 S
91576 2-Methylnaphthalene 2.81E+03 5.22E-02 7.75E-06 2.46E+01 2.12E-02 5.17E-04 25 514.26 761.00 12,600 0.0E+00 3.0E-03 S X Naphthalene
92524 Biphenyl 4.38E+03 4.04E-02 8.15E-06 7.45E+00 1.23E-02 2.99E-04 25 529.10 789.00 10,890 0.0E+00 1.8E-01 S X
95476 o-Xylene 3.63E+02 8.70E-02 1.00E-05 1.78E+02 2.12E-01 5.18E-03 25 417.60 630.30 8,661 0.0E+00 1.0E-01 L
95501 1,2-Dichlorobenzene 6.17E+02 6.90E-02 7.90E-06 1.56E+02 7.77E-02 1.90E-03 25 453.57 705.00 9,700 0.0E+00 2.0E-01 L
95578 2-Chlorophenol 3.88E+02 5.01E-02 9.46E-06 2.20E+04 1.60E-02 1.18E+05 25 447.53 675.00 9,572 0.0E+00 2.0E-01 L X Phenol
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95636 1,2,4-Trimethylbenzene 1.35E+03 6.06E-02 7.92E-06 5.70E+01 2.52E-01 6.14E-03 25 442.30 649.17 9,369 0.0E+00 7.0E-03 L
96184 1,2,3-Trichloropropane 2.20E+01 7.10E-02 7.90E-06 1.75E+03 1.67E-02 4.08E-04 25 430.00 652.00 9,171 0.0E+00 3.0E-04 L X
96333 Methyl acrylate 4.53E+00 9.76E-02 1.02E-05 6.00E+04 7.68E-03 1.87E-04 25 353.70 536.00 7,749 0.0E+00 1.1E-01 L X
97632 Ethylmethacrylate 2.95E+01 6.53E-02 8.37E-06 3.67E+03 3.44E-02 8.40E-04 25 390.00 571.00 10,957 0.0E+00 3.2E-01 L X
98066 tert-Butylbenzene 7.71E+02 5.65E-02 8.02E-06 2.95E+01 4.87E-01 1.19E-02 25 442.10 1220.00 8,980 0.0E+00 3.0E-02 L X Benzene
98828 Cumene 4.89E+02 6.50E-02 7.10E-06 6.13E+01 4.74E+01 1.46E-02 25 425.56 631.10 10,335 0.0E+00 4.0E-01 L
98862 Acetophenone 5.77E+01 6.00E-02 8.73E-06 6.13E+03 4.38E-04 1.07E-05 25 475.00 709.50 11,732 0.0E+00 3.5E-01 S,L X
98953 Nitrobenzene 6.46E+01 7.60E-02 8.60E-06 2.09E+03 9.82E-04 2.39E-05 25 483.95 719.00 10,566 4.0E-05 9.0E-03 L

100414 Ethylbenzene 3.63E+02 7.50E-02 7.80E-06 1.69E+02 3.22E-01 7.86E-03 25 409.34 617.20 8,501 2.5E-06 1.0E+00 L
100425 Styrene 7.76E+02 7.10E-02 8.00E-06 3.10E+02 1.12E-01 2.74E-03 25 418.31 636.00 8,737 0.0E+00 1.0E+00 L
100447 Benzylchloride 6.14E+01 7.50E-02 7.80E-06 5.25E+02 1.70E-02 4.14E-04 25 452.00 685.00 8,773 4.9E-05 0.0E+00 L X
100527 Benzaldehyde 4.59E+01 7.21E-02 9.07E-06 3.30E+03 9.73E-04 2.37E-05 25 452.00 695.00 11,658 0.0E+00 3.5E-01 L X
103651 n-Propylbenzene 5.62E+02 6.01E-02 7.83E-06 6.00E+01 4.37E-01 1.07E-02 25 432.20 630.00 9,123 0.0E+00 1.0E+00 L X
104518 n-Butylbenzene 1.11E+03 5.70E-02 8.12E-06 2.00E+00 5.38E-01 1.31E-02 25 456.46 660.50 9,290 0.0E+00 3.0E-02 L X Benzene
106423 p-Xylene 3.89E+02 7.69E-02 8.44E-06 1.85E+02 3.13E-01 7.64E-03 25 411.52 616.20 8,525 0.0E+00 1.0E-01 L
106467 1,4-Dichlorobenzene 6.17E+02 6.90E-02 7.90E-06 7.90E+01 9.82E-02 2.39E-03 25 447.21 684.75 9,271 1.1E-05 8.0E-01 S
106934 1,2-Dibromoethane (ethylene dibr 2.50E+01 2.17E-02 1.19E-05 4.18E+03 3.04E-02 7.41E-04 25 404.60 583.00 8,310 6.0E-04 9.0E-03 L
106990 1,3-Butadiene 1.91E+01 2.49E-01 1.08E-05 7.35E+02 3.01E+00 7.34E-02 25 268.60 425.00 5,370 3.0E-02 2.0E-03 L
107028 Acrolein 2.76E+00 1.05E-01 1.22E-05 2.13E+05 4.99E-03 1.22E-04 25 325.60 506.00 6,731 0.0E+00 2.0E-05 L
107062 1,2-Dichloroethane 1.74E+01 1.04E-01 9.90E-06 8.52E+03 4.00E-02 9.77E-04 25 356.65 561.00 7,643 2.6E-05 7.0E-03 L
107131 Acrylonitrile 5.90E+00 1.22E-01 1.34E-05 7.40E+04 4.21E-03 1.03E-04 25 350.30 519.00 7,786 6.8E-05 2.0E-03 L
108054 Vinyl acetate 5.25E+00 8.50E-02 9.20E-06 2.00E+04 2.09E-02 5.10E-04 25 345.65 519.13 7,800 0.0E+00 2.0E-01 L
108101 Methylisobutylketone (4-methyl-2 9.06E+00 7.50E-02 7.80E-06 1.90E+04 5.64E-03 1.38E-04 25 389.50 571.00 8,243 0.0E+00 3.0E+00 L
108383 m-Xylene 4.07E+02 7.00E-02 7.80E-06 1.61E+02 3.00E-01 7.32E-03 25 412.27 617.05 8,523 0.0E+00 1.0E-01 L
108678 1,3,5-Trimethylbenzene 1.35E+03 6.02E-02 8.67E-06 2.00E+00 2.41E-01 5.87E-03 25 437.89 637.25 9,321 0.0E+00 7.0E-03 L 1,2,4-Trimethylbenzene
108872 Methylcyclohexane 7.85E+01 7.35E-02 8.52E-06 1.40E+01 4.22E+00 1.03E-01 25 373.90 572.20 7,474 0.0E+00 3.0E+00 L
108883 Toluene 1.82E+02 8.70E-02 8.60E-06 5.26E+02 2.72E-01 6.62E-03 25 383.78 591.79 7,930 0.0E+00 5.0E+00 L
108907 Chlorobenzene 2.19E+02 7.30E-02 8.70E-06 4.72E+02 1.51E-01 3.69E-03 25 404.87 632.40 8,410 0.0E+00 5.0E-02 L
109693 1-Chlorobutane 1.72E+01 8.26E-02 1.00E-05 1.10E+03 6.93E-01 1.69E-02 25 351.60 542.00 7,263 0.0E+00 1.4E+00 L X
110009 Furan 1.86E+01 1.04E-01 1.22E-05 1.00E+04 2.21E-01 5.39E-03 25 304.60 490.20 6,477 0.0E+00 3.5E-03 L X
110543 Hexane 4.34E+01 2.00E-01 7.77E-06 1.24E+01 6.82E+01 1.66E+00 25 341.70 508.00 6,895 0.0E+00 2.0E-01 L
111444 Bis(2-chloroethyl)ether 1.55E+01 6.92E-02 7.53E-06 1.72E+04 7.36E-04 1.80E-05 25 451.15 659.79 10,803 3.3E-04 0.0E+00 L
115297 Endosulfan 2.14E+03 1.15E-02 4.55E-06 5.10E-01 4.58E-04 1.12E-05 25 674.43 942.94 14,000 0.0E+00 2.1E-02 S X
118741 Hexachlorobenzene 5.50E+04 5.42E-02 5.91E-06 5.00E-03 5.40E-02 1.32E-03 25 582.55 825.00 14,447 4.6E-04 0.0E+00 S X
120821 1,2,4-Trichlorobenzene 1.78E+03 3.00E-02 8.23E-06 4.88E+01 5.81E-02 1.42E-03 25 486.15 725.00 10,471 0.0E+00 2.0E-03 L
123739 Crotonaldehyde (2-butenal) 4.82E+00 9.56E-02 1.07E-05 3.69E+04 7.99E-04 1.95E-05 25 375.20 568.00 9 5.4E-04 0.0E+00 L X
124481 Chlorodibromomethane 6.31E+01 1.96E-02 1.05E-05 2.60E+03 3.20E-02 7.81E-04 25 416.14 678.20 5,900 2.7E-05 0.0E+00 L X X
126987 Methacrylonitrile 3.58E+01 1.12E-01 1.32E-05 2.54E+04 1.01E-02 2.46E-04 25 363.30 554.00 7,600 0.0E+00 7.0E-04 L
126998 2-Chloro-1,3-butadiene (chloropre 6.73E+01 8.58E-02 1.03E-05 2.12E+03 4.91E-01 1.20E-02 25 332.40 525.00 8,075 0.0E+00 7.0E-03 L
127184 Tetrachloroethylene 1.55E+02 7.20E-02 8.20E-06 2.00E+02 7.53E-01 1.84E-02 25 394.40 620.20 8,288 2.6E-07 6.0E-04 L
129000 Pyrene 1.05E+05 2.72E-02 7.24E-06 1.35E+00 4.50E-04 1.10E-05 25 667.95 936 14370 0.0E+00 0.0E+00 S X
132649 Dibenzofuran 5.15E+03 2.38E-02 6.00E-06 3.10E+00 5.15E-04 1.26E-05 25 560 824 66400 0.0E+00 0.0E+00 S X
135988 sec-Butylbenzene 9.66E+02 5.70E-02 8.12E-06 3.94E+00 5.68E-01 1.39E-02 25 446.5 679 88730 0.0E+00 3.0E-02 L X Benzene
141786 Ethylacetate 6.44E+00 7.32E-02 9.70E-06 8.03E+04 5.64E-03 1.38E-04 25 350.26 523.3 7633.66 0.0E+00 3.2E+00 L X
156592 cis-1,2-Dichloroethylene 3.55E+01 7.36E-02 1.13E-05 3.50E+03 1.67E-01 4.07E-03 25 333.65 544 7192 0.0E+00 6.0E-02 L X trans-1,2-Dichloroethylene
156605 trans-1,2-Dichloroethylene 5.25E+01 7.07E-02 1.19E-05 6.30E+03 3.84E-01 9.36E-03 25 320.85 516.5 6717 0.0E+00 6.0E-02 L X
541731 1,3-Dichlorobenzene 1.98E+03 6.92E-02 7.86E-06 1.34E+02 1.27E-01 3.09E-03 25 446 684 9230.18 0.0E+00 2.0E-01 L X 1,2-Dichlorobenzene
309002 Aldrin 2.45E+06 1.32E-02 4.86E-06 1.70E-02 6.95E-03 1.70E-04 25 603.01 839.37 15000 4.9E-03 1.1E-04 S X
319846 alpha-HCH (alpha-BHC) 1.23E+03 1.42E-02 7.34E-06 2.00E+00 4.34E-04 1.06E-05 25 596.55 839.36 15000 1.8E-03 0.0E+00 S
542756 1,3-Dichloropropene 4.57E+01 6.26E-02 1.00E-05 2.80E+03 7.24E-01 1.77E-02 25 381.15 587.38 7900 4.0E-06 2.0E-02 L
630206 1,1,1,2-Tetrachloroethane 1.16E+02 7.10E-02 7.90E-06 1.10E+03 9.90E-02 2.41E-03 25 403.5 624 9768.282525 7.4E-06 0.0E+00 L X

1634044 MTBE 7.26E+00 1.02E-01 1.05E-05 5.10E+04 2.56E-02 6.23E-04 25 328.3 497.1 6677.66 0.0E+00 3.0E+00 L
7439976 Mercury (elemental) 5.20E+01 3.07E-02 6.30E-06 2.00E+01 4.40E-01 1.07E-02 25 629.88 1750 14127 0.0E+00 3.0E-04 L
591786 2-Hexanone 1.50E+01 7.00E-02 8.40E-06 1.70E+04 3.80E-03 9.30E-05 25 400.8 587 8554 0.0E+00 3.0E-02 L

Highlighted chemicals do not have inhalation toxicity values or a surrogate.
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DATA ENTRY SHEET

CALCULATE RISK-BASED SOIL CONCENTRATION (enter "X" in "YES" box)

YES X

OR
CALCULATE INCREMENTAL RISKS FROM ACTUAL SOIL CONCENTRATION (enter "X" in "YES" box and initial soil conc. below)

YES

ENTER ENTER
Initial

Chemical soil
CAS No. conc.,

(numbers only, CR

no dashes) (g/kg) Chemical

100425 Styrene

ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER
MORE Depth Depth below Totals must add up to value of Lt (cell G28) Soil

 below grade grade to bottom Thickness Thickness stratum A User-defined
Average to bottom Depth below of contamination, Thickness of soil of soil SCS stratum A

soil of enclosed grade to top (enter value of 0 of soil stratum B, stratum C, soil type soil vapor
temperature, space floor, of contamination, if value is unknown) stratum A, (Enter value or 0) (Enter value or 0) (used to estimate OR permeability,

TS LF Lt Lb hA hB hC soil vapor kv

(oC) (cm) (cm) (cm) (cm) (cm) (cm) permeability) (cm2)

10 1 1 15 1 0 0 1.00E-08

ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER
MORE Stratum A Stratum A Stratum A Stratum A Stratum A Stratum B Stratum B Stratum B Stratum B Stratum B Stratum C Stratum C Stratum C Stratum C Stratum C
 SCS soil dry soil total soil water-filled soil organic SCS soil dry soil total soil water-filled soil organic SCS soil dry soil total soil water-filled soil organic

soil type bulk density, porosity, porosity, carbon fraction, soil type bulk density, porosity, porosity, carbon fraction, soil type bulk density, porosity, porosity, carbon fraction,

b
A nA

w
A foc

A b
B nB

w
B foc

B b
C nC

w
C foc

C

(g/cm3) (unitless) (cm3/cm3) (unitless) (g/cm3) (unitless) (cm3/cm3) (unitless) (g/cm3) (unitless) (cm3/cm3) (unitless)

1.65 0.439 0.045 0.002

ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER
MORE Enclosed Enclosed Enclosed Average vapor
 space Soil-bldg. space space Enclosed Floor-wall Indoor flow rate into bldg.

floor pressure floor floor space seam crack air exchange OR
thickness, differential, length, width, height, width, rate, Leave blank to calculate

Lcrack P LB WB HB w ER Qsoil

(cm) (g/cm-s2) (cm) (cm) (cm) (cm) (1/h) (L/m)

10 40 1000 1000 244 0.1 0.25

ENTER ENTER ENTER ENTER ENTER ENTER
Averaging Averaging Target Target hazard
time for time for Exposure Exposure risk for quotient for

carcinogens, noncarcinogens, duration, frequency, carcinogens, noncarcinogens,
ATC ATNC ED EF TR THQ

(yrs) (yrs) (yrs) (days/yr) (unitless) (unitless)

70 30 30 350 1.0E-05 1

Used to calculate risk-based
END soil concentration.

SL-ADV
Version 3.1; 02/04

Reset to 
Defaults

Lookup Soil 
Parameters

Lookup Soil 
Parameters

Lookup Soil 
Parameters

1 of 8



CHEMICAL PROPERTIES SHEET

Henry's Henry's Enthalpy of Organic Pure
law constant law constant vaporization at Normal carbon component Unit Physical

Diffusivity Diffusivity at reference reference the normal boiling Critical partition water risk Reference state at
in air, in water, temperature, temperature, boiling point, point, temperature, coefficient, solubility, factor, conc., soil

Da Dw H TR Hv,b TB TC Koc S URF RfC temperature,

(cm2/s) (cm2/s) (atm-m3/mol) (oC) (cal/mol) (oK) (oK) (cm3/g) (mg/L) (g/m3)-1 (mg/m3) (S,L,G)

7.10E-02 8.00E-06 2.74E-03 25 8,737 418.31 636.00 7.76E+02 3.10E+02 0.0E+00 1.0E+00 L

END
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INTERMEDIATE CALCULATIONS SHEET

Stratum A Stratum B Stratum C Stratum A Stratum A Stratum A Stratum A Floor-
Source- soil soil soil effective soil soil soil wall Initial soil Bldg.

Exposure building air-filled air-filled air-filled total fluid intrinsic relative air effective vapor seam concentration ventilation
duration, separation, porosity, porosity, porosity, saturation, permeability, permeability, permeability, perimeter, used, rate,

 LT a
A a

B a
C Ste ki krg kv Xcrack CR Qbuilding

(sec) (cm) (cm3/cm3) (cm3/cm3) (cm3/cm3) (cm3/cm3) (cm2) (cm2) (cm2) (cm) (g/kg) (cm3/s)

9.46E+08 1 0.394 ERROR ERROR #N/A #N/A #N/A 1.00E-08 4,000 1.00E+00 1.69E+04

Area of Stratum Stratum Stratum Total
enclosed Crack- Crack Enthalpy of Henry's law Henry's law Vapor A B C overall

space to-total depth vaporization at constant at constant at viscosity at effective effective effective effective Diffusion Convection
below area below ave. soil ave. soil ave. soil ave. soil diffusion diffusion diffusion diffusion path path
grade, ratio, grade, temperature, temperature, temperature, temperature, coefficient, coefficient, coefficient, coefficient, length, length,

AB  Zcrack Hv,TS HTS H'TS TS Deff
A Deff

B Deff
C Deff

T Ld Lp

(cm2) (unitless) (cm) (cal/mol) (atm-m3/mol) (unitless) (g/cm-s) (cm2/s) (cm2/s) (cm2/s) (cm2/s) (cm) (cm)

1.00E+06 4.00E-04 1 10,450 1.08E-03 4.64E-02 1.75E-04 1.66E-02 0.00E+00 0.00E+00 1.66E-02 1 1

Exponent of Infinite
Average Crack equivalent source Infinite Exposure

Soil-water Source vapor effective foundation indoor source Time for duration >
partition vapor Crack flow rate diffusion Area of Peclet attenuation bldg. Finite Finite source time for

coefficient, conc., radius, into bldg., coefficient, crack, number, coefficient, conc., source source depletion, source
Kd Csource rcrack Qsoil Dcrack

Acrack exp(Pef)  Cbuilding  term  term D depletion

(cm3/g) (g/m3) (cm) (cm3/s) (cm2/s) (cm2) (unitless) (unitless) (g/m3) (unitless) (sec)-1
(sec) (YES/NO)

1.55E+00 2.92E+01 0.10 1.91E+01 1.66E-02 4.00E+02 3.43E+12 NA NA 8.67E+02 2.93E-04 4.18E+07 YES

Finite
source Mass Finite Final
indoor limit source finite Unit

attenuation bldg. bldg. source bldg. risk Reference
coefficient, conc., conc., conc., factor, conc.,

<> Cbuilding Cbuilding Cbuilding URF RfC

(unitless) (g/m3) (g/m3) (g/m3) (g/m3)-1 (mg/m3)

NA 1.44E-03 NA 1.44E-03 NA 1.0E+00

END
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RESULTS SHEET

RISK-BASED SOIL CONCENTRATION CALCULATIONS: INCREMENTAL RISK CALCULATIONS:

Incremental Hazard
Indoor Indoor Risk-based Final risk from quotient

exposure exposure indoor Soil indoor vapor from vapor
soil soil exposure saturation exposure intrusion to intrusion to

conc., conc., soil conc., soil indoor air, indoor air,
carcinogen noncarcinogen conc., Csat conc., carcinogen noncarcinogen

(g/kg) (g/kg) (g/kg) (g/kg) (g/kg) (unitless) (unitless)

NA 7.24E+05 7.24E+05 4.93E+05 4.93E+05 NA NA

MESSAGE AND ERROR SUMMARY BELOW: (DO NOT USE RESULTS IF ERRORS ARE PRESENT)
MESSAGE: The values of Csource and Cbuilding on the INTERCALCS worksheet are based on unity and do not represent actual values.

SCROLL
DOWN

TO "END"

END
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VLOOKUP TABLES

Soil Properties Lookup Table Bulk Density

SCS Soil Type Ks (cm/h) 1 (1/cm) N (unitless) M (unitless) n (cm3/cm3) r (cm3/cm3) Mean Grain Diameter (cm) (g/cm3) w (cm3/cm3) SCS Soil Name

C 0.61 0.01496 1.253 0.2019 0.459 0.098 0.0092 1.43 0.215 Clay
CL 0.34 0.01581 1.416 0.2938 0.442 0.079 0.016 1.48 0.168 Clay Loam
L 0.50 0.01112 1.472 0.3207 0.399 0.061 0.020 1.59 0.148 Loam
LS 4.38 0.03475 1.746 0.4273 0.390 0.049 0.040 1.62 0.076 Loamy Sand
S 26.78 0.03524 3.177 0.6852 0.375 0.053 0.044 1.66 0.054 Sand
SC 0.47 0.03342 1.208 0.1722 0.385 0.117 0.025 1.63 0.197 Sandy Clay
SCL 0.55 0.02109 1.330 0.2481 0.384 0.063 0.029 1.63 0.146 Sandy Clay Loam
SI 1.82 0.00658 1.679 0.4044 0.489 0.050 0.0046 1.35 0.167 Silt
SIC 0.40 0.01622 1.321 0.2430 0.481 0.111 0.0039 1.38 0.216 Silty Clay
SICL 0.46 0.00839 1.521 0.3425 0.482 0.090 0.0056 1.37 0.198 Silty Clay Loam
SIL 0.76 0.00506 1.663 0.3987 0.439 0.065 0.011 1.49 0.180 Silt Loam
SL 1.60 0.02667 1.449 0.3099 0.387 0.039 0.030 1.62 0.103 Sandy Loam

Chemical Properties Lookup Table
Organic Pure Henry's Henry's Enthalpy of
carbon component law constant law constant Normal vaporization at Unit Physical
partition Diffusivity Diffusivity water Henry's at reference reference boiling Critical the normal risk Reference state at

coefficient, in air, in water, solubility, law constant temperature, temperature, point, temperature, boiling point, factor, conc., soil URF RfC
Koc Da Dw S H' H TR TB TC Hv,b URF RfC temperature, extrapolated extrapolated

CAS No. Chemical (cm3/g) (cm2/s) (cm2/s) (mg/L) (unitless) (atm-m3/mol) (oC) (oK) (oK) (cal/mol) (g/m3)-1 (mg/m3) (S,L,G) (X) (X)

Surrogate toxicity values (red 
numbers) used with the surrogate 
chemical presented below.

56235 Carbon tetrachloride 1.74E+02 7.80E-02 8.80E-06 7.93E+02 1.24E+00 3.03E-02 25 349.90 556.60 7,127 6.0E-06 1.0E-01 L
57749 Chlordane 1.20E+05 1.18E-02 4.37E-06 5.60E-02 1.99E-03 4.85E-05 25 624.24 885.73 14,000 1.0E-04 7.0E-04 S
58899 gamma-HCH (Lindane) 1.07E+03 1.42E-02 7.34E-06 7.30E+00 5.73E-04 1.40E-05 25 596.55 839.36 15,000 3.7E-04 1.1E-03 S X X
60297 Ethyl ether 5.73E+00 7.82E-02 8.61E-06 5.68E+04 1.35E+00 3.29E-02 25 307.50 466.74 6,338 0.0E+00 7.0E-01 L X
60571 Dieldrin 2.14E+04 1.25E-02 4.74E-06 1.95E-01 6.18E-04 1.51E-05 25 613.32 842.25 17,000 4.6E-03 1.8E-04 S X
67641 Acetone 5.75E-01 1.24E-01 1.14E-05 1.00E+06 1.59E-03 3.87E-05 25 329.20 508.10 6,955 0.0E+00 3.1E+01 L X
67663 Chloroform 3.98E+01 1.04E-01 1.00E-05 7.92E+03 1.50E-01 3.66E-03 25 334.32 536.40 6,988 2.3E-05 9.8E-02 L
67721 Hexachloroethane 1.78E+03 2.50E-03 6.80E-06 5.00E+01 1.59E-01 3.88E-03 25 458.00 695.00 9,510 1.1E-05 3.0E-02 S X
71432 Benzene 5.89E+01 8.80E-02 9.80E-06 1.79E+03 2.27E-01 5.54E-03 25 353.24 562.16 7,342 7.8E-06 3.0E-02 L
71556 1,1,1-Trichloroethane 1.10E+02 7.80E-02 8.80E-06 1.33E+03 7.03E-01 1.72E-02 25 347.24 545.00 7,136 0.0E+00 5.0E+00 L
72435 Methoxychlor 9.77E+04 1.56E-02 4.46E-06 1.00E-01 6.46E-04 1.58E-05 25 651.02 848.49 16,000 0.0E+00 1.8E-02 S X
72559 DDE 4.47E+06 1.44E-02 5.87E-06 1.20E-01 8.59E-04 2.09E-05 25 636.44 860.38 15,000 9.7E-05 0.0E+00 S X
74839 Methyl bromide 1.05E+01 7.28E-02 1.21E-05 1.52E+04 2.55E-01 6.22E-03 25 276.71 467.00 5,714 0.0E+00 5.0E-03 G
74873 Methyl chloride (chloromethane) 2.12E+00 1.26E-01 6.50E-06 5.33E+03 3.61E-01 8.80E-03 25 249.00 416.25 5,115 1.8E-06 9.0E-02 L
74908 Hydrogen cyanide 3.80E+00 1.93E-01 2.10E-05 1.00E+06 5.44E-03 1.33E-04 25 299.00 456.70 6,676 0.0E+00 3.0E-03 L
74953 Methylene  bromide 1.26E+01 4.30E-02 8.44E-06 1.19E+04 3.52E-02 8.59E-04 25 370.00 583.00 7,868 0.0E+00 4.0E-04 L X
75003 Chloroethane (ethyl chloride) 4.40E+00 2.71E-01 1.15E-05 5.68E+03 3.61E-01 8.80E-03 25 285.30 460.40 5,879 0.0E+00 1.0E+01 L X
75014 Vinyl chloride (chloroethene) 1.86E+01 1.06E-01 1.23E-05 8.80E+03 1.10E+00 2.69E-02 25 259.25 432.00 5,250 4.4E-06 1.0E-01 G
75058 Acetonitrile 4.20E+00 1.28E-01 1.66E-05 1.00E+06 1.42E-03 3.45E-05 25 354.60 545.50 7,110 0.0E+00 6.0E-02 L
75070 Acetaldehyde 1.06E+00 1.24E-01 1.41E-05 1.00E+06 3.23E-03 7.87E-05 25 293.10 466.00 6,157 2.2E-06 9.0E-03 L
75092 Methylene chloride 1.17E+01 1.01E-01 1.17E-05 1.30E+04 8.96E-02 2.18E-03 25 313.00 510.00 6,706 1.0E-08 6.0E-01 L
75150 Carbon disulfide 4.57E+01 1.04E-01 1.00E-05 1.19E+03 1.24E+00 3.02E-02 25 319.00 552.00 6,391 0.0E+00 7.0E-01 L
75218 Ethylene oxide 1.33E+00 1.04E-01 1.45E-05 3.04E+05 2.27E-02 5.54E-04 25 283.60 469.00 6,104 1.0E-04 0.0E+00 L
75252 Bromoform 8.71E+01 1.49E-02 1.03E-05 3.10E+03 2.41E-02 5.88E-04 25 422.35 696.00 9,479 1.1E-06 0.0E+00 L X
75274 Bromodichloromethane 5.50E+01 2.98E-02 1.06E-05 6.74E+03 6.54E-02 1.60E-03 25 363.15 585.85 7,800 3.7E-05 0.0E+00 L X X
75296 2-Chloropropane 9.14E+00 8.88E-02 1.01E-05 3.73E+03 5.93E-01 1.45E-02 25 308.70 485.00 6,286 0.0E+00 1.0E-01 L
75343 1,1-Dichloroethane 3.16E+01 7.42E-02 1.05E-05 5.06E+03 2.30E-01 5.61E-03 25 330.55 523.00 6,895 1.6E-06 0.0E+00 L
75354 1,1-Dichloroethylene 5.89E+01 9.00E-02 1.04E-05 2.25E+03 1.07E+00 2.60E-02 25 304.75 576.05 6,247 0.0E+00 2.0E-01 L
75456 Chlorodifluoromethane 4.79E+01 1.01E-01 1.28E-05 2.00E+00 1.10E+00 2.70E-02 25 232.40 369.30 4,836 0.0E+00 5.0E+01 L
75694 Trichlorofluoromethane 4.97E+02 8.70E-02 9.70E-06 1.10E+03 3.97E+00 9.68E-02 25 296.70 471.00 5,999 0.0E+00 7.0E-01 L
75718 Dichlorodifluoromethane 4.57E+02 6.65E-02 9.92E-06 2.80E+02 1.40E+01 3.42E-01 25 243.20 384.95 9,421 0.0E+00 1.0E-01 L
76131 1,1,2-Trichloro-1,2,2-trifluoroetha 1.11E+04 7.80E-02 8.20E-06 1.70E+02 1.97E+01 4.80E-01 25 320.70 487.30 6,463 0.0E+00 3.0E+01 L
76448 Heptachlor 1.41E+06 1.12E-02 5.69E-06 1.80E-01 6.05E+01 1.48E+00 25 603.69 846.31 13,000 1.3E-03 1.8E-03 S X
77474 Hexachlorocyclopentadiene 2.00E+05 1.61E-02 7.21E-06 1.80E+00 1.10E+00 2.69E-02 25 512.15 746.00 10,931 0.0E+00 2.0E-04 L
78831 Isobutanol 2.59E+00 8.60E-02 9.30E-06 8.50E+04 4.83E-04 1.18E-05 25 381.04 547.78 10,936 0.0E+00 1.1E+00 L X
78875 1,2-Dichloropropane 4.37E+01 7.82E-02 8.73E-06 2.80E+03 1.15E-01 2.79E-03 25 369.52 572.00 7,590 1.0E-05 4.0E-03 L X
78933 Methylethylketone (2-butanone) 2.30E+00 8.08E-02 9.80E-06 2.23E+05 2.29E-03 5.58E-05 25 352.50 536.78 7,481 0.0E+00 5.0E+00 L
79005 1,1,2-Trichloroethane 5.01E+01 7.80E-02 8.80E-06 4.42E+03 3.73E-02 9.11E-04 25 386.15 602.00 8,322 1.6E-05 2.0E-04 L X
79016 Trichloroethylene 1.66E+02 7.90E-02 9.10E-06 1.47E+03 4.21E-01 1.03E-02 25 360.36 544.20 7,505 4.1E-06 3.0E-03 L X
79209 Methyl acetate 3.26E+00 1.04E-01 1.00E-05 2.00E+03 4.84E-03 1.18E-04 25 329.80 506.70 7,260 0.0E+00 3.5E+00 L X
79345 1,1,2,2-Tetrachloroethane 9.33E+01 7.10E-02 7.90E-06 2.96E+03 1.41E-02 3.44E-04 25 419.60 661.15 8,996 5.8E-05 0.0E+00 L X
79469 2-Nitropropane 1.17E+01 9.23E-02 1.01E-05 1.70E+04 5.03E-03 1.23E-04 25 393.20 594.00 8,383 2.7E-03 2.0E-02 L
80626 Methylmethacrylate 6.98E+00 7.70E-02 8.60E-06 1.50E+04 1.38E-02 3.36E-04 25 373.50 567.00 8,975 0.0E+00 7.0E-01 L
83329 Acenaphthene 7.08E+03 4.21E-02 7.69E-06 3.57E+00 6.34E-03 1.55E-04 25 550.54 803.15 12,155 0.0E+00 0.0E+00 S X
86737 Fluorene 1.38E+04 3.63E-02 7.88E-06 1.98E+00 2.60E-03 6.34E-05 25 570.44 870.00 12,666 0.0E+00 0.0E+00 S X
87683 Hexachloro-1,3-butadiene 5.37E+04 5.61E-02 6.16E-06 3.20E+00 3.33E-01 8.13E-03 25 486.15 738.00 10,206 2.2E-05 0.0E+00 L X
88722 o-Nitrotoluene 3.24E+02 5.87E-02 8.67E-06 6.50E+02 5.11E-04 1.25E-05 25 495.00 720.00 12,239 0.0E+00 0.0E+00 L X
91203 Naphthalene 2.00E+03 5.90E-02 7.50E-06 3.10E+01 1.98E-02 4.82E-04 25 491.14 748.40 10,373 3.4E-05 3.0E-03 S
91576 2-Methylnaphthalene 2.81E+03 5.22E-02 7.75E-06 2.46E+01 2.12E-02 5.17E-04 25 514.26 761.00 12,600 0.0E+00 3.0E-03 S X Naphthalene
92524 Biphenyl 4.38E+03 4.04E-02 8.15E-06 7.45E+00 1.23E-02 2.99E-04 25 529.10 789.00 10,890 0.0E+00 1.8E-01 S X
95476 o-Xylene 3.63E+02 8.70E-02 1.00E-05 1.78E+02 2.12E-01 5.18E-03 25 417.60 630.30 8,661 0.0E+00 1.0E-01 L
95501 1,2-Dichlorobenzene 6.17E+02 6.90E-02 7.90E-06 1.56E+02 7.77E-02 1.90E-03 25 453.57 705.00 9,700 0.0E+00 2.0E-01 L
95578 2-Chlorophenol 3.88E+02 5.01E-02 9.46E-06 2.20E+04 1.60E-02 1.18E+05 25 447.53 675.00 9,572 0.0E+00 2.0E-01 L X Phenol
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VLOOKUP TABLES

95636 1,2,4-Trimethylbenzene 1.35E+03 6.06E-02 7.92E-06 5.70E+01 2.52E-01 6.14E-03 25 442.30 649.17 9,369 0.0E+00 7.0E-03 L
96184 1,2,3-Trichloropropane 2.20E+01 7.10E-02 7.90E-06 1.75E+03 1.67E-02 4.08E-04 25 430.00 652.00 9,171 0.0E+00 3.0E-04 L X
96333 Methyl acrylate 4.53E+00 9.76E-02 1.02E-05 6.00E+04 7.68E-03 1.87E-04 25 353.70 536.00 7,749 0.0E+00 1.1E-01 L X
97632 Ethylmethacrylate 2.95E+01 6.53E-02 8.37E-06 3.67E+03 3.44E-02 8.40E-04 25 390.00 571.00 10,957 0.0E+00 3.2E-01 L X
98066 tert-Butylbenzene 7.71E+02 5.65E-02 8.02E-06 2.95E+01 4.87E-01 1.19E-02 25 442.10 1220.00 8,980 0.0E+00 3.0E-02 L X Benzene
98828 Cumene 4.89E+02 6.50E-02 7.10E-06 6.13E+01 4.74E+01 1.46E-02 25 425.56 631.10 10,335 0.0E+00 4.0E-01 L
98862 Acetophenone 5.77E+01 6.00E-02 8.73E-06 6.13E+03 4.38E-04 1.07E-05 25 475.00 709.50 11,732 0.0E+00 3.5E-01 S,L X
98953 Nitrobenzene 6.46E+01 7.60E-02 8.60E-06 2.09E+03 9.82E-04 2.39E-05 25 483.95 719.00 10,566 4.0E-05 9.0E-03 L

100414 Ethylbenzene 3.63E+02 7.50E-02 7.80E-06 1.69E+02 3.22E-01 7.86E-03 25 409.34 617.20 8,501 2.5E-06 1.0E+00 L
100425 Styrene 7.76E+02 7.10E-02 8.00E-06 3.10E+02 1.12E-01 2.74E-03 25 418.31 636.00 8,737 0.0E+00 1.0E+00 L
100447 Benzylchloride 6.14E+01 7.50E-02 7.80E-06 5.25E+02 1.70E-02 4.14E-04 25 452.00 685.00 8,773 4.9E-05 0.0E+00 L X
100527 Benzaldehyde 4.59E+01 7.21E-02 9.07E-06 3.30E+03 9.73E-04 2.37E-05 25 452.00 695.00 11,658 0.0E+00 3.5E-01 L X
103651 n-Propylbenzene 5.62E+02 6.01E-02 7.83E-06 6.00E+01 4.37E-01 1.07E-02 25 432.20 630.00 9,123 0.0E+00 1.0E+00 L X
104518 n-Butylbenzene 1.11E+03 5.70E-02 8.12E-06 2.00E+00 5.38E-01 1.31E-02 25 456.46 660.50 9,290 0.0E+00 3.0E-02 L X Benzene
106423 p-Xylene 3.89E+02 7.69E-02 8.44E-06 1.85E+02 3.13E-01 7.64E-03 25 411.52 616.20 8,525 0.0E+00 1.0E-01 L
106467 1,4-Dichlorobenzene 6.17E+02 6.90E-02 7.90E-06 7.90E+01 9.82E-02 2.39E-03 25 447.21 684.75 9,271 1.1E-05 8.0E-01 S
106934 1,2-Dibromoethane (ethylene dibr 2.50E+01 2.17E-02 1.19E-05 4.18E+03 3.04E-02 7.41E-04 25 404.60 583.00 8,310 6.0E-04 9.0E-03 L
106990 1,3-Butadiene 1.91E+01 2.49E-01 1.08E-05 7.35E+02 3.01E+00 7.34E-02 25 268.60 425.00 5,370 3.0E-02 2.0E-03 L
107028 Acrolein 2.76E+00 1.05E-01 1.22E-05 2.13E+05 4.99E-03 1.22E-04 25 325.60 506.00 6,731 0.0E+00 2.0E-05 L
107062 1,2-Dichloroethane 1.74E+01 1.04E-01 9.90E-06 8.52E+03 4.00E-02 9.77E-04 25 356.65 561.00 7,643 2.6E-05 7.0E-03 L
107131 Acrylonitrile 5.90E+00 1.22E-01 1.34E-05 7.40E+04 4.21E-03 1.03E-04 25 350.30 519.00 7,786 6.8E-05 2.0E-03 L
108054 Vinyl acetate 5.25E+00 8.50E-02 9.20E-06 2.00E+04 2.09E-02 5.10E-04 25 345.65 519.13 7,800 0.0E+00 2.0E-01 L
108101 Methylisobutylketone (4-methyl-2 9.06E+00 7.50E-02 7.80E-06 1.90E+04 5.64E-03 1.38E-04 25 389.50 571.00 8,243 0.0E+00 3.0E+00 L
108383 m-Xylene 4.07E+02 7.00E-02 7.80E-06 1.61E+02 3.00E-01 7.32E-03 25 412.27 617.05 8,523 0.0E+00 1.0E-01 L
108678 1,3,5-Trimethylbenzene 1.35E+03 6.02E-02 8.67E-06 2.00E+00 2.41E-01 5.87E-03 25 437.89 637.25 9,321 0.0E+00 7.0E-03 L 1,2,4-Trimethylbenzene
108872 Methylcyclohexane 7.85E+01 7.35E-02 8.52E-06 1.40E+01 4.22E+00 1.03E-01 25 373.90 572.20 7,474 0.0E+00 3.0E+00 L
108883 Toluene 1.82E+02 8.70E-02 8.60E-06 5.26E+02 2.72E-01 6.62E-03 25 383.78 591.79 7,930 0.0E+00 5.0E+00 L
108907 Chlorobenzene 2.19E+02 7.30E-02 8.70E-06 4.72E+02 1.51E-01 3.69E-03 25 404.87 632.40 8,410 0.0E+00 5.0E-02 L
109693 1-Chlorobutane 1.72E+01 8.26E-02 1.00E-05 1.10E+03 6.93E-01 1.69E-02 25 351.60 542.00 7,263 0.0E+00 1.4E+00 L X
110009 Furan 1.86E+01 1.04E-01 1.22E-05 1.00E+04 2.21E-01 5.39E-03 25 304.60 490.20 6,477 0.0E+00 3.5E-03 L X
110543 Hexane 4.34E+01 2.00E-01 7.77E-06 1.24E+01 6.82E+01 1.66E+00 25 341.70 508.00 6,895 0.0E+00 2.0E-01 L
111444 Bis(2-chloroethyl)ether 1.55E+01 6.92E-02 7.53E-06 1.72E+04 7.36E-04 1.80E-05 25 451.15 659.79 10,803 3.3E-04 0.0E+00 L
115297 Endosulfan 2.14E+03 1.15E-02 4.55E-06 5.10E-01 4.58E-04 1.12E-05 25 674.43 942.94 14,000 0.0E+00 2.1E-02 S X
118741 Hexachlorobenzene 5.50E+04 5.42E-02 5.91E-06 5.00E-03 5.40E-02 1.32E-03 25 582.55 825.00 14,447 4.6E-04 0.0E+00 S X
120821 1,2,4-Trichlorobenzene 1.78E+03 3.00E-02 8.23E-06 4.88E+01 5.81E-02 1.42E-03 25 486.15 725.00 10,471 0.0E+00 2.0E-03 L
123739 Crotonaldehyde (2-butenal) 4.82E+00 9.56E-02 1.07E-05 3.69E+04 7.99E-04 1.95E-05 25 375.20 568.00 9 5.4E-04 0.0E+00 L X
124481 Chlorodibromomethane 6.31E+01 1.96E-02 1.05E-05 2.60E+03 3.20E-02 7.81E-04 25 416.14 678.20 5,900 2.7E-05 0.0E+00 L X X
126987 Methacrylonitrile 3.58E+01 1.12E-01 1.32E-05 2.54E+04 1.01E-02 2.46E-04 25 363.30 554.00 7,600 0.0E+00 7.0E-04 L
126998 2-Chloro-1,3-butadiene (chloropre 6.73E+01 8.58E-02 1.03E-05 2.12E+03 4.91E-01 1.20E-02 25 332.40 525.00 8,075 0.0E+00 7.0E-03 L
127184 Tetrachloroethylene 1.55E+02 7.20E-02 8.20E-06 2.00E+02 7.53E-01 1.84E-02 25 394.40 620.20 8,288 2.6E-07 6.0E-04 L
129000 Pyrene 1.05E+05 2.72E-02 7.24E-06 1.35E+00 4.50E-04 1.10E-05 25 667.95 936 14370 0.0E+00 0.0E+00 S X
132649 Dibenzofuran 5.15E+03 2.38E-02 6.00E-06 3.10E+00 5.15E-04 1.26E-05 25 560 824 66400 0.0E+00 0.0E+00 S X
135988 sec-Butylbenzene 9.66E+02 5.70E-02 8.12E-06 3.94E+00 5.68E-01 1.39E-02 25 446.5 679 88730 0.0E+00 3.0E-02 L X Benzene
141786 Ethylacetate 6.44E+00 7.32E-02 9.70E-06 8.03E+04 5.64E-03 1.38E-04 25 350.26 523.3 7633.66 0.0E+00 3.2E+00 L X
156592 cis-1,2-Dichloroethylene 3.55E+01 7.36E-02 1.13E-05 3.50E+03 1.67E-01 4.07E-03 25 333.65 544 7192 0.0E+00 6.0E-02 L X trans-1,2-Dichloroethylene
156605 trans-1,2-Dichloroethylene 5.25E+01 7.07E-02 1.19E-05 6.30E+03 3.84E-01 9.36E-03 25 320.85 516.5 6717 0.0E+00 6.0E-02 L X
541731 1,3-Dichlorobenzene 1.98E+03 6.92E-02 7.86E-06 1.34E+02 1.27E-01 3.09E-03 25 446 684 9230.18 0.0E+00 2.0E-01 L X 1,2-Dichlorobenzene
309002 Aldrin 2.45E+06 1.32E-02 4.86E-06 1.70E-02 6.95E-03 1.70E-04 25 603.01 839.37 15000 4.9E-03 1.1E-04 S X
319846 alpha-HCH (alpha-BHC) 1.23E+03 1.42E-02 7.34E-06 2.00E+00 4.34E-04 1.06E-05 25 596.55 839.36 15000 1.8E-03 0.0E+00 S
542756 1,3-Dichloropropene 4.57E+01 6.26E-02 1.00E-05 2.80E+03 7.24E-01 1.77E-02 25 381.15 587.38 7900 4.0E-06 2.0E-02 L
630206 1,1,1,2-Tetrachloroethane 1.16E+02 7.10E-02 7.90E-06 1.10E+03 9.90E-02 2.41E-03 25 403.5 624 9768.282525 7.4E-06 0.0E+00 L X

1634044 MTBE 7.26E+00 1.02E-01 1.05E-05 5.10E+04 2.56E-02 6.23E-04 25 328.3 497.1 6677.66 0.0E+00 3.0E+00 L
7439976 Mercury (elemental) 5.20E+01 3.07E-02 6.30E-06 2.00E+01 4.40E-01 1.07E-02 25 629.88 1750 14127 0.0E+00 3.0E-04 L
591786 2-Hexanone 1.50E+01 7.00E-02 8.40E-06 1.70E+04 3.80E-03 9.30E-05 25 400.8 587 8554 0.0E+00 3.0E-02 L

Highlighted chemicals do not have inhalation toxicity values or a surrogate.
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DATA ENTRY SHEET

CALCULATE RISK-BASED SOIL CONCENTRATION (enter "X" in "YES" box)

YES X

OR
CALCULATE INCREMENTAL RISKS FROM ACTUAL SOIL CONCENTRATION (enter "X" in "YES" box and initial soil conc. below)

YES

ENTER ENTER
Initial

Chemical soil
CAS No. conc.,

(numbers only, CR

no dashes) (g/kg) Chemical

67641 Acetone

ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER
MORE Depth Depth below Totals must add up to value of Lt (cell G28) Soil

 below grade grade to bottom Thickness Thickness stratum A User-defined
Average to bottom Depth below of contamination, Thickness of soil of soil SCS stratum A

soil of enclosed grade to top (enter value of 0 of soil stratum B, stratum C, soil type soil vapor
temperature, space floor, of contamination, if value is unknown) stratum A, (Enter value or 0) (Enter value or 0) (used to estimate OR permeability,

TS LF Lt Lb hA hB hC soil vapor kv

(oC) (cm) (cm) (cm) (cm) (cm) (cm) permeability) (cm2)

10 1 1 183 1 0 0 1.00E-08

ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER
MORE Stratum A Stratum A Stratum A Stratum A Stratum A Stratum B Stratum B Stratum B Stratum B Stratum B Stratum C Stratum C Stratum C Stratum C Stratum C
 SCS soil dry soil total soil water-filled soil organic SCS soil dry soil total soil water-filled soil organic SCS soil dry soil total soil water-filled soil organic

soil type bulk density, porosity, porosity, carbon fraction, soil type bulk density, porosity, porosity, carbon fraction, soil type bulk density, porosity, porosity, carbon fraction,

b
A nA

w
A foc

A b
B nB

w
B foc

B b
C nC

w
C foc

C

(g/cm3) (unitless) (cm3/cm3) (unitless) (g/cm3) (unitless) (cm3/cm3) (unitless) (g/cm3) (unitless) (cm3/cm3) (unitless)

1.65 0.439 0.045 0.002

ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER
MORE Enclosed Enclosed Enclosed Average vapor
 space Soil-bldg. space space Enclosed Floor-wall Indoor flow rate into bldg.

floor pressure floor floor space seam crack air exchange OR
thickness, differential, length, width, height, width, rate, Leave blank to calculate

Lcrack P LB WB HB w ER Qsoil

(cm) (g/cm-s2) (cm) (cm) (cm) (cm) (1/h) (L/m)

10 40 1000 1000 244 0.1 0.25

ENTER ENTER ENTER ENTER ENTER ENTER
Averaging Averaging Target Target hazard
time for time for Exposure Exposure risk for quotient for

carcinogens, noncarcinogens, duration, frequency, carcinogens, noncarcinogens,
ATC ATNC ED EF TR THQ

(yrs) (yrs) (yrs) (days/yr) (unitless) (unitless)

70 30 30 350 1.0E-05 1

Used to calculate risk-based
END soil concentration.

SL-ADV
Version 3.1; 02/04

Reset to 
Defaults

Lookup Soil 
Parameters

Lookup Soil 
Parameters

Lookup Soil 
Parameters
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CHEMICAL PROPERTIES SHEET

Henry's Henry's Enthalpy of Organic Pure
law constant law constant vaporization at Normal carbon component Unit Physical

Diffusivity Diffusivity at reference reference the normal boiling Critical partition water risk Reference state at
in air, in water, temperature, temperature, boiling point, point, temperature, coefficient, solubility, factor, conc., soil

Da Dw H TR Hv,b TB TC Koc S URF RfC temperature,

(cm2/s) (cm2/s) (atm-m3/mol) (oC) (cal/mol) (oK) (oK) (cm3/g) (mg/L) (g/m3)-1 (mg/m3) (S,L,G)

1.24E-01 1.14E-05 3.87E-05 25 6,955 329.20 508.10 5.75E-01 1.00E+06 0.0E+00 3.1E+01 L

END
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INTERMEDIATE CALCULATIONS SHEET

Stratum A Stratum B Stratum C Stratum A Stratum A Stratum A Stratum A Floor-
Source- soil soil soil effective soil soil soil wall Initial soil Bldg.

Exposure building air-filled air-filled air-filled total fluid intrinsic relative air effective vapor seam concentration ventilation
duration, separation, porosity, porosity, porosity, saturation, permeability, permeability, permeability, perimeter, used, rate,

 LT a
A a

B a
C Ste ki krg kv Xcrack CR Qbuilding

(sec) (cm) (cm3/cm3) (cm3/cm3) (cm3/cm3) (cm3/cm3) (cm2) (cm2) (cm2) (cm) (g/kg) (cm3/s)

9.46E+08 1 0.394 ERROR ERROR #N/A #N/A #N/A 1.00E-08 4,000 1.00E+00 1.69E+04

Area of Stratum Stratum Stratum Total
enclosed Crack- Crack Enthalpy of Henry's law Henry's law Vapor A B C overall

space to-total depth vaporization at constant at constant at viscosity at effective effective effective effective Diffusion Convection
below area below ave. soil ave. soil ave. soil ave. soil diffusion diffusion diffusion diffusion path path
grade, ratio, grade, temperature, temperature, temperature, temperature, coefficient, coefficient, coefficient, coefficient, length, length,

AB  Zcrack Hv,TS HTS H'TS TS Deff
A Deff

B Deff
C Deff

T Ld Lp

(cm2) (unitless) (cm) (cal/mol) (atm-m3/mol) (unitless) (g/cm-s) (cm2/s) (cm2/s) (cm2/s) (cm2/s) (cm) (cm)

1.00E+06 4.00E-04 1 7,559 1.97E-05 8.47E-04 1.75E-04 2.89E-02 0.00E+00 0.00E+00 2.89E-02 1 1

Exponent of Infinite
Average Crack equivalent source Infinite Exposure

Soil-water Source vapor effective foundation indoor source Time for duration >
partition vapor Crack flow rate diffusion Area of Peclet attenuation bldg. Finite Finite source time for

coefficient, conc., radius, into bldg., coefficient, crack, number, coefficient, conc., source source depletion, source
Kd Csource rcrack Qsoil Dcrack

Acrack exp(Pef)  Cbuilding  term  term D depletion

(cm3/g) (g/m3) (cm) (cm3/s) (cm2/s) (cm2) (unitless) (unitless) (g/m3) (unitless) (sec)-1
(sec) (YES/NO)

1.15E-03 2.96E+01 0.10 1.91E+01 2.89E-02 4.00E+02 1.50E+07 NA NA 1.51E+03 5.19E-04 5.63E+08 YES

Finite
source Mass Finite Final
indoor limit source finite Unit

attenuation bldg. bldg. source bldg. risk Reference
coefficient, conc., conc., conc., factor, conc.,

<> Cbuilding Cbuilding Cbuilding URF RfC

(unitless) (g/m3) (g/m3) (g/m3) (g/m3)-1 (mg/m3)

NA 1.87E-02 NA 1.87E-02 NA 3.1E+01

END
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RESULTS SHEET

RISK-BASED SOIL CONCENTRATION CALCULATIONS: INCREMENTAL RISK CALCULATIONS:

Incremental Hazard
Indoor Indoor Risk-based Final risk from quotient

exposure exposure indoor Soil indoor vapor from vapor
soil soil exposure saturation exposure intrusion to intrusion to

conc., conc., soil conc., soil indoor air, indoor air,
carcinogen noncarcinogen conc., Csat conc., carcinogen noncarcinogen

(g/kg) (g/kg) (g/kg) (g/kg) (g/kg) (unitless) (unitless)

NA 1.73E+06 1.73E+06 2.86E+07 1.73E+06 NA NA

MESSAGE AND ERROR SUMMARY BELOW: (DO NOT USE RESULTS IF ERRORS ARE PRESENT)
MESSAGE: The values of Csource and Cbuilding on the INTERCALCS worksheet are based on unity and do not represent actual values.
MESSAGE: Risk/HQ or risk-based soil concentration is based on a route-to-route extrapolation.

SCROLL
DOWN

TO "END"

END
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VLOOKUP TABLES

Soil Properties Lookup Table Bulk Density

SCS Soil Type Ks (cm/h) 1 (1/cm) N (unitless) M (unitless) n (cm3/cm3) r (cm3/cm3) Mean Grain Diameter (cm) (g/cm3) w (cm3/cm3) SCS Soil Name

C 0.61 0.01496 1.253 0.2019 0.459 0.098 0.0092 1.43 0.215 Clay
CL 0.34 0.01581 1.416 0.2938 0.442 0.079 0.016 1.48 0.168 Clay Loam
L 0.50 0.01112 1.472 0.3207 0.399 0.061 0.020 1.59 0.148 Loam
LS 4.38 0.03475 1.746 0.4273 0.390 0.049 0.040 1.62 0.076 Loamy Sand
S 26.78 0.03524 3.177 0.6852 0.375 0.053 0.044 1.66 0.054 Sand
SC 0.47 0.03342 1.208 0.1722 0.385 0.117 0.025 1.63 0.197 Sandy Clay
SCL 0.55 0.02109 1.330 0.2481 0.384 0.063 0.029 1.63 0.146 Sandy Clay Loam
SI 1.82 0.00658 1.679 0.4044 0.489 0.050 0.0046 1.35 0.167 Silt
SIC 0.40 0.01622 1.321 0.2430 0.481 0.111 0.0039 1.38 0.216 Silty Clay
SICL 0.46 0.00839 1.521 0.3425 0.482 0.090 0.0056 1.37 0.198 Silty Clay Loam
SIL 0.76 0.00506 1.663 0.3987 0.439 0.065 0.011 1.49 0.180 Silt Loam
SL 1.60 0.02667 1.449 0.3099 0.387 0.039 0.030 1.62 0.103 Sandy Loam

Chemical Properties Lookup Table
Organic Pure Henry's Henry's Enthalpy of
carbon component law constant law constant Normal vaporization at Unit Physical
partition Diffusivity Diffusivity water Henry's at reference reference boiling Critical the normal risk Reference state at

coefficient, in air, in water, solubility, law constant temperature, temperature, point, temperature, boiling point, factor, conc., soil URF RfC
Koc Da Dw S H' H TR TB TC Hv,b URF RfC temperature, extrapolated extrapolated

CAS No. Chemical (cm3/g) (cm2/s) (cm2/s) (mg/L) (unitless) (atm-m3/mol) (oC) (oK) (oK) (cal/mol) (g/m3)-1 (mg/m3) (S,L,G) (X) (X)

Surrogate toxicity values (red 
numbers) used with the surrogate 
chemical presented below.

56235 Carbon tetrachloride 1.74E+02 7.80E-02 8.80E-06 7.93E+02 1.24E+00 3.03E-02 25 349.90 556.60 7,127 6.0E-06 1.0E-01 L
57749 Chlordane 1.20E+05 1.18E-02 4.37E-06 5.60E-02 1.99E-03 4.85E-05 25 624.24 885.73 14,000 1.0E-04 7.0E-04 S
58899 gamma-HCH (Lindane) 1.07E+03 1.42E-02 7.34E-06 7.30E+00 5.73E-04 1.40E-05 25 596.55 839.36 15,000 3.7E-04 1.1E-03 S X X
60297 Ethyl ether 5.73E+00 7.82E-02 8.61E-06 5.68E+04 1.35E+00 3.29E-02 25 307.50 466.74 6,338 0.0E+00 7.0E-01 L X
60571 Dieldrin 2.14E+04 1.25E-02 4.74E-06 1.95E-01 6.18E-04 1.51E-05 25 613.32 842.25 17,000 4.6E-03 1.8E-04 S X
67641 Acetone 5.75E-01 1.24E-01 1.14E-05 1.00E+06 1.59E-03 3.87E-05 25 329.20 508.10 6,955 0.0E+00 3.1E+01 L X
67663 Chloroform 3.98E+01 1.04E-01 1.00E-05 7.92E+03 1.50E-01 3.66E-03 25 334.32 536.40 6,988 2.3E-05 9.8E-02 L
67721 Hexachloroethane 1.78E+03 2.50E-03 6.80E-06 5.00E+01 1.59E-01 3.88E-03 25 458.00 695.00 9,510 1.1E-05 3.0E-02 S X
71432 Benzene 5.89E+01 8.80E-02 9.80E-06 1.79E+03 2.27E-01 5.54E-03 25 353.24 562.16 7,342 7.8E-06 3.0E-02 L
71556 1,1,1-Trichloroethane 1.10E+02 7.80E-02 8.80E-06 1.33E+03 7.03E-01 1.72E-02 25 347.24 545.00 7,136 0.0E+00 5.0E+00 L
72435 Methoxychlor 9.77E+04 1.56E-02 4.46E-06 1.00E-01 6.46E-04 1.58E-05 25 651.02 848.49 16,000 0.0E+00 1.8E-02 S X
72559 DDE 4.47E+06 1.44E-02 5.87E-06 1.20E-01 8.59E-04 2.09E-05 25 636.44 860.38 15,000 9.7E-05 0.0E+00 S X
74839 Methyl bromide 1.05E+01 7.28E-02 1.21E-05 1.52E+04 2.55E-01 6.22E-03 25 276.71 467.00 5,714 0.0E+00 5.0E-03 G
74873 Methyl chloride (chloromethane) 2.12E+00 1.26E-01 6.50E-06 5.33E+03 3.61E-01 8.80E-03 25 249.00 416.25 5,115 1.8E-06 9.0E-02 L
74908 Hydrogen cyanide 3.80E+00 1.93E-01 2.10E-05 1.00E+06 5.44E-03 1.33E-04 25 299.00 456.70 6,676 0.0E+00 3.0E-03 L
74953 Methylene  bromide 1.26E+01 4.30E-02 8.44E-06 1.19E+04 3.52E-02 8.59E-04 25 370.00 583.00 7,868 0.0E+00 4.0E-04 L X
75003 Chloroethane (ethyl chloride) 4.40E+00 2.71E-01 1.15E-05 5.68E+03 3.61E-01 8.80E-03 25 285.30 460.40 5,879 0.0E+00 1.0E+01 L X
75014 Vinyl chloride (chloroethene) 1.86E+01 1.06E-01 1.23E-05 8.80E+03 1.10E+00 2.69E-02 25 259.25 432.00 5,250 4.4E-06 1.0E-01 G
75058 Acetonitrile 4.20E+00 1.28E-01 1.66E-05 1.00E+06 1.42E-03 3.45E-05 25 354.60 545.50 7,110 0.0E+00 6.0E-02 L
75070 Acetaldehyde 1.06E+00 1.24E-01 1.41E-05 1.00E+06 3.23E-03 7.87E-05 25 293.10 466.00 6,157 2.2E-06 9.0E-03 L
75092 Methylene chloride 1.17E+01 1.01E-01 1.17E-05 1.30E+04 8.96E-02 2.18E-03 25 313.00 510.00 6,706 1.0E-08 6.0E-01 L
75150 Carbon disulfide 4.57E+01 1.04E-01 1.00E-05 1.19E+03 1.24E+00 3.02E-02 25 319.00 552.00 6,391 0.0E+00 7.0E-01 L
75218 Ethylene oxide 1.33E+00 1.04E-01 1.45E-05 3.04E+05 2.27E-02 5.54E-04 25 283.60 469.00 6,104 1.0E-04 0.0E+00 L
75252 Bromoform 8.71E+01 1.49E-02 1.03E-05 3.10E+03 2.41E-02 5.88E-04 25 422.35 696.00 9,479 1.1E-06 0.0E+00 L X
75274 Bromodichloromethane 5.50E+01 2.98E-02 1.06E-05 6.74E+03 6.54E-02 1.60E-03 25 363.15 585.85 7,800 3.7E-05 0.0E+00 L X X
75296 2-Chloropropane 9.14E+00 8.88E-02 1.01E-05 3.73E+03 5.93E-01 1.45E-02 25 308.70 485.00 6,286 0.0E+00 1.0E-01 L
75343 1,1-Dichloroethane 3.16E+01 7.42E-02 1.05E-05 5.06E+03 2.30E-01 5.61E-03 25 330.55 523.00 6,895 1.6E-06 0.0E+00 L
75354 1,1-Dichloroethylene 5.89E+01 9.00E-02 1.04E-05 2.25E+03 1.07E+00 2.60E-02 25 304.75 576.05 6,247 0.0E+00 2.0E-01 L
75456 Chlorodifluoromethane 4.79E+01 1.01E-01 1.28E-05 2.00E+00 1.10E+00 2.70E-02 25 232.40 369.30 4,836 0.0E+00 5.0E+01 L
75694 Trichlorofluoromethane 4.97E+02 8.70E-02 9.70E-06 1.10E+03 3.97E+00 9.68E-02 25 296.70 471.00 5,999 0.0E+00 7.0E-01 L
75718 Dichlorodifluoromethane 4.57E+02 6.65E-02 9.92E-06 2.80E+02 1.40E+01 3.42E-01 25 243.20 384.95 9,421 0.0E+00 1.0E-01 L
76131 1,1,2-Trichloro-1,2,2-trifluoroetha 1.11E+04 7.80E-02 8.20E-06 1.70E+02 1.97E+01 4.80E-01 25 320.70 487.30 6,463 0.0E+00 3.0E+01 L
76448 Heptachlor 1.41E+06 1.12E-02 5.69E-06 1.80E-01 6.05E+01 1.48E+00 25 603.69 846.31 13,000 1.3E-03 1.8E-03 S X
77474 Hexachlorocyclopentadiene 2.00E+05 1.61E-02 7.21E-06 1.80E+00 1.10E+00 2.69E-02 25 512.15 746.00 10,931 0.0E+00 2.0E-04 L
78831 Isobutanol 2.59E+00 8.60E-02 9.30E-06 8.50E+04 4.83E-04 1.18E-05 25 381.04 547.78 10,936 0.0E+00 1.1E+00 L X
78875 1,2-Dichloropropane 4.37E+01 7.82E-02 8.73E-06 2.80E+03 1.15E-01 2.79E-03 25 369.52 572.00 7,590 1.0E-05 4.0E-03 L X
78933 Methylethylketone (2-butanone) 2.30E+00 8.08E-02 9.80E-06 2.23E+05 2.29E-03 5.58E-05 25 352.50 536.78 7,481 0.0E+00 5.0E+00 L
79005 1,1,2-Trichloroethane 5.01E+01 7.80E-02 8.80E-06 4.42E+03 3.73E-02 9.11E-04 25 386.15 602.00 8,322 1.6E-05 2.0E-04 L X
79016 Trichloroethylene 1.66E+02 7.90E-02 9.10E-06 1.47E+03 4.21E-01 1.03E-02 25 360.36 544.20 7,505 4.1E-06 3.0E-03 L X
79209 Methyl acetate 3.26E+00 1.04E-01 1.00E-05 2.00E+03 4.84E-03 1.18E-04 25 329.80 506.70 7,260 0.0E+00 3.5E+00 L X
79345 1,1,2,2-Tetrachloroethane 9.33E+01 7.10E-02 7.90E-06 2.96E+03 1.41E-02 3.44E-04 25 419.60 661.15 8,996 5.8E-05 0.0E+00 L X
79469 2-Nitropropane 1.17E+01 9.23E-02 1.01E-05 1.70E+04 5.03E-03 1.23E-04 25 393.20 594.00 8,383 2.7E-03 2.0E-02 L
80626 Methylmethacrylate 6.98E+00 7.70E-02 8.60E-06 1.50E+04 1.38E-02 3.36E-04 25 373.50 567.00 8,975 0.0E+00 7.0E-01 L
83329 Acenaphthene 7.08E+03 4.21E-02 7.69E-06 3.57E+00 6.34E-03 1.55E-04 25 550.54 803.15 12,155 0.0E+00 0.0E+00 S X
86737 Fluorene 1.38E+04 3.63E-02 7.88E-06 1.98E+00 2.60E-03 6.34E-05 25 570.44 870.00 12,666 0.0E+00 0.0E+00 S X
87683 Hexachloro-1,3-butadiene 5.37E+04 5.61E-02 6.16E-06 3.20E+00 3.33E-01 8.13E-03 25 486.15 738.00 10,206 2.2E-05 0.0E+00 L X
88722 o-Nitrotoluene 3.24E+02 5.87E-02 8.67E-06 6.50E+02 5.11E-04 1.25E-05 25 495.00 720.00 12,239 0.0E+00 0.0E+00 L X
91203 Naphthalene 2.00E+03 5.90E-02 7.50E-06 3.10E+01 1.98E-02 4.82E-04 25 491.14 748.40 10,373 3.4E-05 3.0E-03 S
91576 2-Methylnaphthalene 2.81E+03 5.22E-02 7.75E-06 2.46E+01 2.12E-02 5.17E-04 25 514.26 761.00 12,600 0.0E+00 3.0E-03 S X Naphthalene
92524 Biphenyl 4.38E+03 4.04E-02 8.15E-06 7.45E+00 1.23E-02 2.99E-04 25 529.10 789.00 10,890 0.0E+00 1.8E-01 S X
95476 o-Xylene 3.63E+02 8.70E-02 1.00E-05 1.78E+02 2.12E-01 5.18E-03 25 417.60 630.30 8,661 0.0E+00 1.0E-01 L
95501 1,2-Dichlorobenzene 6.17E+02 6.90E-02 7.90E-06 1.56E+02 7.77E-02 1.90E-03 25 453.57 705.00 9,700 0.0E+00 2.0E-01 L
95578 2-Chlorophenol 3.88E+02 5.01E-02 9.46E-06 2.20E+04 1.60E-02 1.18E+05 25 447.53 675.00 9,572 0.0E+00 2.0E-01 L X Phenol

5 of 8



VLOOKUP TABLES

95636 1,2,4-Trimethylbenzene 1.35E+03 6.06E-02 7.92E-06 5.70E+01 2.52E-01 6.14E-03 25 442.30 649.17 9,369 0.0E+00 7.0E-03 L
96184 1,2,3-Trichloropropane 2.20E+01 7.10E-02 7.90E-06 1.75E+03 1.67E-02 4.08E-04 25 430.00 652.00 9,171 0.0E+00 3.0E-04 L X
96333 Methyl acrylate 4.53E+00 9.76E-02 1.02E-05 6.00E+04 7.68E-03 1.87E-04 25 353.70 536.00 7,749 0.0E+00 1.1E-01 L X
97632 Ethylmethacrylate 2.95E+01 6.53E-02 8.37E-06 3.67E+03 3.44E-02 8.40E-04 25 390.00 571.00 10,957 0.0E+00 3.2E-01 L X
98066 tert-Butylbenzene 7.71E+02 5.65E-02 8.02E-06 2.95E+01 4.87E-01 1.19E-02 25 442.10 1220.00 8,980 0.0E+00 3.0E-02 L X Benzene
98828 Cumene 4.89E+02 6.50E-02 7.10E-06 6.13E+01 4.74E+01 1.46E-02 25 425.56 631.10 10,335 0.0E+00 4.0E-01 L
98862 Acetophenone 5.77E+01 6.00E-02 8.73E-06 6.13E+03 4.38E-04 1.07E-05 25 475.00 709.50 11,732 0.0E+00 3.5E-01 S,L X
98953 Nitrobenzene 6.46E+01 7.60E-02 8.60E-06 2.09E+03 9.82E-04 2.39E-05 25 483.95 719.00 10,566 4.0E-05 9.0E-03 L

100414 Ethylbenzene 3.63E+02 7.50E-02 7.80E-06 1.69E+02 3.22E-01 7.86E-03 25 409.34 617.20 8,501 2.5E-06 1.0E+00 L
100425 Styrene 7.76E+02 7.10E-02 8.00E-06 3.10E+02 1.12E-01 2.74E-03 25 418.31 636.00 8,737 0.0E+00 1.0E+00 L
100447 Benzylchloride 6.14E+01 7.50E-02 7.80E-06 5.25E+02 1.70E-02 4.14E-04 25 452.00 685.00 8,773 4.9E-05 0.0E+00 L X
100527 Benzaldehyde 4.59E+01 7.21E-02 9.07E-06 3.30E+03 9.73E-04 2.37E-05 25 452.00 695.00 11,658 0.0E+00 3.5E-01 L X
103651 n-Propylbenzene 5.62E+02 6.01E-02 7.83E-06 6.00E+01 4.37E-01 1.07E-02 25 432.20 630.00 9,123 0.0E+00 1.0E+00 L X
104518 n-Butylbenzene 1.11E+03 5.70E-02 8.12E-06 2.00E+00 5.38E-01 1.31E-02 25 456.46 660.50 9,290 0.0E+00 3.0E-02 L X Benzene
106423 p-Xylene 3.89E+02 7.69E-02 8.44E-06 1.85E+02 3.13E-01 7.64E-03 25 411.52 616.20 8,525 0.0E+00 1.0E-01 L
106467 1,4-Dichlorobenzene 6.17E+02 6.90E-02 7.90E-06 7.90E+01 9.82E-02 2.39E-03 25 447.21 684.75 9,271 1.1E-05 8.0E-01 S
106934 1,2-Dibromoethane (ethylene dibr 2.50E+01 2.17E-02 1.19E-05 4.18E+03 3.04E-02 7.41E-04 25 404.60 583.00 8,310 6.0E-04 9.0E-03 L
106990 1,3-Butadiene 1.91E+01 2.49E-01 1.08E-05 7.35E+02 3.01E+00 7.34E-02 25 268.60 425.00 5,370 3.0E-02 2.0E-03 L
107028 Acrolein 2.76E+00 1.05E-01 1.22E-05 2.13E+05 4.99E-03 1.22E-04 25 325.60 506.00 6,731 0.0E+00 2.0E-05 L
107062 1,2-Dichloroethane 1.74E+01 1.04E-01 9.90E-06 8.52E+03 4.00E-02 9.77E-04 25 356.65 561.00 7,643 2.6E-05 7.0E-03 L
107131 Acrylonitrile 5.90E+00 1.22E-01 1.34E-05 7.40E+04 4.21E-03 1.03E-04 25 350.30 519.00 7,786 6.8E-05 2.0E-03 L
108054 Vinyl acetate 5.25E+00 8.50E-02 9.20E-06 2.00E+04 2.09E-02 5.10E-04 25 345.65 519.13 7,800 0.0E+00 2.0E-01 L
108101 Methylisobutylketone (4-methyl-2 9.06E+00 7.50E-02 7.80E-06 1.90E+04 5.64E-03 1.38E-04 25 389.50 571.00 8,243 0.0E+00 3.0E+00 L
108383 m-Xylene 4.07E+02 7.00E-02 7.80E-06 1.61E+02 3.00E-01 7.32E-03 25 412.27 617.05 8,523 0.0E+00 1.0E-01 L
108678 1,3,5-Trimethylbenzene 1.35E+03 6.02E-02 8.67E-06 2.00E+00 2.41E-01 5.87E-03 25 437.89 637.25 9,321 0.0E+00 7.0E-03 L 1,2,4-Trimethylbenzene
108872 Methylcyclohexane 7.85E+01 7.35E-02 8.52E-06 1.40E+01 4.22E+00 1.03E-01 25 373.90 572.20 7,474 0.0E+00 3.0E+00 L
108883 Toluene 1.82E+02 8.70E-02 8.60E-06 5.26E+02 2.72E-01 6.62E-03 25 383.78 591.79 7,930 0.0E+00 5.0E+00 L
108907 Chlorobenzene 2.19E+02 7.30E-02 8.70E-06 4.72E+02 1.51E-01 3.69E-03 25 404.87 632.40 8,410 0.0E+00 5.0E-02 L
109693 1-Chlorobutane 1.72E+01 8.26E-02 1.00E-05 1.10E+03 6.93E-01 1.69E-02 25 351.60 542.00 7,263 0.0E+00 1.4E+00 L X
110009 Furan 1.86E+01 1.04E-01 1.22E-05 1.00E+04 2.21E-01 5.39E-03 25 304.60 490.20 6,477 0.0E+00 3.5E-03 L X
110543 Hexane 4.34E+01 2.00E-01 7.77E-06 1.24E+01 6.82E+01 1.66E+00 25 341.70 508.00 6,895 0.0E+00 2.0E-01 L
111444 Bis(2-chloroethyl)ether 1.55E+01 6.92E-02 7.53E-06 1.72E+04 7.36E-04 1.80E-05 25 451.15 659.79 10,803 3.3E-04 0.0E+00 L
115297 Endosulfan 2.14E+03 1.15E-02 4.55E-06 5.10E-01 4.58E-04 1.12E-05 25 674.43 942.94 14,000 0.0E+00 2.1E-02 S X
118741 Hexachlorobenzene 5.50E+04 5.42E-02 5.91E-06 5.00E-03 5.40E-02 1.32E-03 25 582.55 825.00 14,447 4.6E-04 0.0E+00 S X
120821 1,2,4-Trichlorobenzene 1.78E+03 3.00E-02 8.23E-06 4.88E+01 5.81E-02 1.42E-03 25 486.15 725.00 10,471 0.0E+00 2.0E-03 L
123739 Crotonaldehyde (2-butenal) 4.82E+00 9.56E-02 1.07E-05 3.69E+04 7.99E-04 1.95E-05 25 375.20 568.00 9 5.4E-04 0.0E+00 L X
124481 Chlorodibromomethane 6.31E+01 1.96E-02 1.05E-05 2.60E+03 3.20E-02 7.81E-04 25 416.14 678.20 5,900 2.7E-05 0.0E+00 L X X
126987 Methacrylonitrile 3.58E+01 1.12E-01 1.32E-05 2.54E+04 1.01E-02 2.46E-04 25 363.30 554.00 7,600 0.0E+00 7.0E-04 L
126998 2-Chloro-1,3-butadiene (chloropre 6.73E+01 8.58E-02 1.03E-05 2.12E+03 4.91E-01 1.20E-02 25 332.40 525.00 8,075 0.0E+00 7.0E-03 L
127184 Tetrachloroethylene 1.55E+02 7.20E-02 8.20E-06 2.00E+02 7.53E-01 1.84E-02 25 394.40 620.20 8,288 2.6E-07 6.0E-04 L
129000 Pyrene 1.05E+05 2.72E-02 7.24E-06 1.35E+00 4.50E-04 1.10E-05 25 667.95 936 14370 0.0E+00 0.0E+00 S X
132649 Dibenzofuran 5.15E+03 2.38E-02 6.00E-06 3.10E+00 5.15E-04 1.26E-05 25 560 824 66400 0.0E+00 0.0E+00 S X
135988 sec-Butylbenzene 9.66E+02 5.70E-02 8.12E-06 3.94E+00 5.68E-01 1.39E-02 25 446.5 679 88730 0.0E+00 3.0E-02 L X Benzene
141786 Ethylacetate 6.44E+00 7.32E-02 9.70E-06 8.03E+04 5.64E-03 1.38E-04 25 350.26 523.3 7633.66 0.0E+00 3.2E+00 L X
156592 cis-1,2-Dichloroethylene 3.55E+01 7.36E-02 1.13E-05 3.50E+03 1.67E-01 4.07E-03 25 333.65 544 7192 0.0E+00 6.0E-02 L X trans-1,2-Dichloroethylene
156605 trans-1,2-Dichloroethylene 5.25E+01 7.07E-02 1.19E-05 6.30E+03 3.84E-01 9.36E-03 25 320.85 516.5 6717 0.0E+00 6.0E-02 L X
541731 1,3-Dichlorobenzene 1.98E+03 6.92E-02 7.86E-06 1.34E+02 1.27E-01 3.09E-03 25 446 684 9230.18 0.0E+00 2.0E-01 L X 1,2-Dichlorobenzene
309002 Aldrin 2.45E+06 1.32E-02 4.86E-06 1.70E-02 6.95E-03 1.70E-04 25 603.01 839.37 15000 4.9E-03 1.1E-04 S X
319846 alpha-HCH (alpha-BHC) 1.23E+03 1.42E-02 7.34E-06 2.00E+00 4.34E-04 1.06E-05 25 596.55 839.36 15000 1.8E-03 0.0E+00 S
542756 1,3-Dichloropropene 4.57E+01 6.26E-02 1.00E-05 2.80E+03 7.24E-01 1.77E-02 25 381.15 587.38 7900 4.0E-06 2.0E-02 L
630206 1,1,1,2-Tetrachloroethane 1.16E+02 7.10E-02 7.90E-06 1.10E+03 9.90E-02 2.41E-03 25 403.5 624 9768.282525 7.4E-06 0.0E+00 L X

1634044 MTBE 7.26E+00 1.02E-01 1.05E-05 5.10E+04 2.56E-02 6.23E-04 25 328.3 497.1 6677.66 0.0E+00 3.0E+00 L
7439976 Mercury (elemental) 5.20E+01 3.07E-02 6.30E-06 2.00E+01 4.40E-01 1.07E-02 25 629.88 1750 14127 0.0E+00 3.0E-04 L
591786 2-Hexanone 1.50E+01 7.00E-02 8.40E-06 1.70E+04 3.80E-03 9.30E-05 25 400.8 587 8554 0.0E+00 3.0E-02 L

Highlighted chemicals do not have inhalation toxicity values or a surrogate.
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DATA ENTRY SHEET

CALCULATE RISK-BASED SOIL CONCENTRATION (enter "X" in "YES" box)

YES X

OR
CALCULATE INCREMENTAL RISKS FROM ACTUAL SOIL CONCENTRATION (enter "X" in "YES" box and initial soil conc. below)

YES

ENTER ENTER
Initial

Chemical soil
CAS No. conc.,

(numbers only, CR

no dashes) (g/kg) Chemical

108883 Toluene

ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER
MORE Depth Depth below Totals must add up to value of Lt (cell G28) Soil

 below grade grade to bottom Thickness Thickness stratum A User-defined
Average to bottom Depth below of contamination, Thickness of soil of soil SCS stratum A

soil of enclosed grade to top (enter value of 0 of soil stratum B, stratum C, soil type soil vapor
temperature, space floor, of contamination, if value is unknown) stratum A, (Enter value or 0) (Enter value or 0) (used to estimate OR permeability,

TS LF Lt Lb hA hB hC soil vapor kv

(oC) (cm) (cm) (cm) (cm) (cm) (cm) permeability) (cm2)

10 1 1 168 1 0 0 1.00E-08

ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER
MORE Stratum A Stratum A Stratum A Stratum A Stratum A Stratum B Stratum B Stratum B Stratum B Stratum B Stratum C Stratum C Stratum C Stratum C Stratum C
 SCS soil dry soil total soil water-filled soil organic SCS soil dry soil total soil water-filled soil organic SCS soil dry soil total soil water-filled soil organic

soil type bulk density, porosity, porosity, carbon fraction, soil type bulk density, porosity, porosity, carbon fraction, soil type bulk density, porosity, porosity, carbon fraction,

b
A nA

w
A foc

A b
B nB

w
B foc

B b
C nC

w
C foc

C

(g/cm3) (unitless) (cm3/cm3) (unitless) (g/cm3) (unitless) (cm3/cm3) (unitless) (g/cm3) (unitless) (cm3/cm3) (unitless)

1.65 0.439 0.045 0.002

ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER
MORE Enclosed Enclosed Enclosed Average vapor
 space Soil-bldg. space space Enclosed Floor-wall Indoor flow rate into bldg.

floor pressure floor floor space seam crack air exchange OR
thickness, differential, length, width, height, width, rate, Leave blank to calculate

Lcrack P LB WB HB w ER Qsoil

(cm) (g/cm-s2) (cm) (cm) (cm) (cm) (1/h) (L/m)

10 40 1000 1000 244 0.1 0.25

ENTER ENTER ENTER ENTER ENTER ENTER
Averaging Averaging Target Target hazard
time for time for Exposure Exposure risk for quotient for

carcinogens, noncarcinogens, duration, frequency, carcinogens, noncarcinogens,
ATC ATNC ED EF TR THQ

(yrs) (yrs) (yrs) (days/yr) (unitless) (unitless)

70 30 30 350 1.0E-05 1

Used to calculate risk-based
END soil concentration.

SL-ADV
Version 3.1; 02/04

Reset to 
Defaults

Lookup Soil 
Parameters

Lookup Soil 
Parameters

Lookup Soil 
Parameters

1 of 8



CHEMICAL PROPERTIES SHEET

Henry's Henry's Enthalpy of Organic Pure
law constant law constant vaporization at Normal carbon component Unit Physical

Diffusivity Diffusivity at reference reference the normal boiling Critical partition water risk Reference state at
in air, in water, temperature, temperature, boiling point, point, temperature, coefficient, solubility, factor, conc., soil

Da Dw H TR Hv,b TB TC Koc S URF RfC temperature,

(cm2/s) (cm2/s) (atm-m3/mol) (oC) (cal/mol) (oK) (oK) (cm3/g) (mg/L) (g/m3)-1 (mg/m3) (S,L,G)

8.70E-02 8.60E-06 6.62E-03 25 7,930 383.78 591.79 1.82E+02 5.26E+02 0.0E+00 5.0E+00 L

END
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INTERMEDIATE CALCULATIONS SHEET

Stratum A Stratum B Stratum C Stratum A Stratum A Stratum A Stratum A Floor-
Source- soil soil soil effective soil soil soil wall Initial soil Bldg.

Exposure building air-filled air-filled air-filled total fluid intrinsic relative air effective vapor seam concentration ventilation
duration, separation, porosity, porosity, porosity, saturation, permeability, permeability, permeability, perimeter, used, rate,

 LT a
A a

B a
C Ste ki krg kv Xcrack CR Qbuilding

(sec) (cm) (cm3/cm3) (cm3/cm3) (cm3/cm3) (cm3/cm3) (cm2) (cm2) (cm2) (cm) (g/kg) (cm3/s)

9.46E+08 1 0.394 ERROR ERROR #N/A #N/A #N/A 1.00E-08 4,000 1.00E+00 1.69E+04

Area of Stratum Stratum Stratum Total
enclosed Crack- Crack Enthalpy of Henry's law Henry's law Vapor A B C overall

space to-total depth vaporization at constant at constant at viscosity at effective effective effective effective Diffusion Convection
below area below ave. soil ave. soil ave. soil ave. soil diffusion diffusion diffusion diffusion path path
grade, ratio, grade, temperature, temperature, temperature, temperature, coefficient, coefficient, coefficient, coefficient, length, length,

AB  Zcrack Hv,TS HTS H'TS TS Deff
A Deff

B Deff
C Deff

T Ld Lp

(cm2) (unitless) (cm) (cal/mol) (atm-m3/mol) (unitless) (g/cm-s) (cm2/s) (cm2/s) (cm2/s) (cm2/s) (cm) (cm)

1.00E+06 4.00E-04 1 9,154 2.92E-03 1.26E-01 1.75E-04 2.03E-02 0.00E+00 0.00E+00 2.03E-02 1 1

Exponent of Infinite
Average Crack equivalent source Infinite Exposure

Soil-water Source vapor effective foundation indoor source Time for duration >
partition vapor Crack flow rate diffusion Area of Peclet attenuation bldg. Finite Finite source time for

coefficient, conc., radius, into bldg., coefficient, crack, number, coefficient, conc., source source depletion, source
Kd Csource rcrack Qsoil Dcrack

Acrack exp(Pef)  Cbuilding  term  term D depletion

(cm3/g) (g/m3) (cm) (cm3/s) (cm2/s) (cm2) (unitless) (unitless) (g/m3) (unitless) (sec)-1
(sec) (YES/NO)

3.64E-01 2.98E+02 0.10 1.91E+01 2.03E-02 4.00E+02 1.70E+10 NA NA 1.06E+03 3.67E-03 5.21E+07 YES

Finite
source Mass Finite Final
indoor limit source finite Unit

attenuation bldg. bldg. source bldg. risk Reference
coefficient, conc., conc., conc., factor, conc.,

<> Cbuilding Cbuilding Cbuilding URF RfC

(unitless) (g/m3) (g/m3) (g/m3) (g/m3)-1 (mg/m3)

NA 1.72E-02 NA 1.72E-02 NA 5.0E+00

END
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RESULTS SHEET

RISK-BASED SOIL CONCENTRATION CALCULATIONS: INCREMENTAL RISK CALCULATIONS:

Incremental Hazard
Indoor Indoor Risk-based Final risk from quotient

exposure exposure indoor Soil indoor vapor from vapor
soil soil exposure saturation exposure intrusion to intrusion to

conc., conc., soil conc., soil indoor air, indoor air,
carcinogen noncarcinogen conc., Csat conc., carcinogen noncarcinogen

(g/kg) (g/kg) (g/kg) (g/kg) (g/kg) (unitless) (unitless)

NA 3.03E+05 3.03E+05 2.22E+05 2.22E+05 NA NA

MESSAGE AND ERROR SUMMARY BELOW: (DO NOT USE RESULTS IF ERRORS ARE PRESENT)
MESSAGE: The values of Csource and Cbuilding on the INTERCALCS worksheet are based on unity and do not represent actual values.

SCROLL
DOWN

TO "END"

END

SL-ADV-REV2-4_300s_grp2_Toluene.xls 4 of 8
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Soil Properties Lookup Table Bulk Density

SCS Soil Type Ks (cm/h) 1 (1/cm) N (unitless) M (unitless) n (cm3/cm3) r (cm3/cm3) Mean Grain Diameter (cm) (g/cm3) w (cm3/cm3) SCS Soil Name

C 0.61 0.01496 1.253 0.2019 0.459 0.098 0.0092 1.43 0.215 Clay
CL 0.34 0.01581 1.416 0.2938 0.442 0.079 0.016 1.48 0.168 Clay Loam
L 0.50 0.01112 1.472 0.3207 0.399 0.061 0.020 1.59 0.148 Loam
LS 4.38 0.03475 1.746 0.4273 0.390 0.049 0.040 1.62 0.076 Loamy Sand
S 26.78 0.03524 3.177 0.6852 0.375 0.053 0.044 1.66 0.054 Sand
SC 0.47 0.03342 1.208 0.1722 0.385 0.117 0.025 1.63 0.197 Sandy Clay
SCL 0.55 0.02109 1.330 0.2481 0.384 0.063 0.029 1.63 0.146 Sandy Clay Loam
SI 1.82 0.00658 1.679 0.4044 0.489 0.050 0.0046 1.35 0.167 Silt
SIC 0.40 0.01622 1.321 0.2430 0.481 0.111 0.0039 1.38 0.216 Silty Clay
SICL 0.46 0.00839 1.521 0.3425 0.482 0.090 0.0056 1.37 0.198 Silty Clay Loam
SIL 0.76 0.00506 1.663 0.3987 0.439 0.065 0.011 1.49 0.180 Silt Loam
SL 1.60 0.02667 1.449 0.3099 0.387 0.039 0.030 1.62 0.103 Sandy Loam

Chemical Properties Lookup Table
Organic Pure Henry's Henry's Enthalpy of
carbon component law constant law constant Normal vaporization at Unit Physical
partition Diffusivity Diffusivity water Henry's at reference reference boiling Critical the normal risk Reference state at

coefficient, in air, in water, solubility, law constant temperature, temperature, point, temperature, boiling point, factor, conc., soil URF RfC
Koc Da Dw S H' H TR TB TC Hv,b URF RfC temperature, extrapolated extrapolated

CAS No. Chemical (cm3/g) (cm2/s) (cm2/s) (mg/L) (unitless) (atm-m3/mol) (oC) (oK) (oK) (cal/mol) (g/m3)-1 (mg/m3) (S,L,G) (X) (X)

Surrogate toxicity values (red 
numbers) used with the surrogate 
chemical presented below.

56235 Carbon tetrachloride 1.74E+02 7.80E-02 8.80E-06 7.93E+02 1.24E+00 3.03E-02 25 349.90 556.60 7,127 6.0E-06 1.0E-01 L
57749 Chlordane 1.20E+05 1.18E-02 4.37E-06 5.60E-02 1.99E-03 4.85E-05 25 624.24 885.73 14,000 1.0E-04 7.0E-04 S
58899 gamma-HCH (Lindane) 1.07E+03 1.42E-02 7.34E-06 7.30E+00 5.73E-04 1.40E-05 25 596.55 839.36 15,000 3.7E-04 1.1E-03 S X X
60297 Ethyl ether 5.73E+00 7.82E-02 8.61E-06 5.68E+04 1.35E+00 3.29E-02 25 307.50 466.74 6,338 0.0E+00 7.0E-01 L X
60571 Dieldrin 2.14E+04 1.25E-02 4.74E-06 1.95E-01 6.18E-04 1.51E-05 25 613.32 842.25 17,000 4.6E-03 1.8E-04 S X
67641 Acetone 5.75E-01 1.24E-01 1.14E-05 1.00E+06 1.59E-03 3.87E-05 25 329.20 508.10 6,955 0.0E+00 3.1E+01 L X
67663 Chloroform 3.98E+01 1.04E-01 1.00E-05 7.92E+03 1.50E-01 3.66E-03 25 334.32 536.40 6,988 2.3E-05 9.8E-02 L
67721 Hexachloroethane 1.78E+03 2.50E-03 6.80E-06 5.00E+01 1.59E-01 3.88E-03 25 458.00 695.00 9,510 1.1E-05 3.0E-02 S X
71432 Benzene 5.89E+01 8.80E-02 9.80E-06 1.79E+03 2.27E-01 5.54E-03 25 353.24 562.16 7,342 7.8E-06 3.0E-02 L
71556 1,1,1-Trichloroethane 1.10E+02 7.80E-02 8.80E-06 1.33E+03 7.03E-01 1.72E-02 25 347.24 545.00 7,136 0.0E+00 5.0E+00 L
72435 Methoxychlor 9.77E+04 1.56E-02 4.46E-06 1.00E-01 6.46E-04 1.58E-05 25 651.02 848.49 16,000 0.0E+00 1.8E-02 S X
72559 DDE 4.47E+06 1.44E-02 5.87E-06 1.20E-01 8.59E-04 2.09E-05 25 636.44 860.38 15,000 9.7E-05 0.0E+00 S X
74839 Methyl bromide 1.05E+01 7.28E-02 1.21E-05 1.52E+04 2.55E-01 6.22E-03 25 276.71 467.00 5,714 0.0E+00 5.0E-03 G
74873 Methyl chloride (chloromethane) 2.12E+00 1.26E-01 6.50E-06 5.33E+03 3.61E-01 8.80E-03 25 249.00 416.25 5,115 1.8E-06 9.0E-02 L
74908 Hydrogen cyanide 3.80E+00 1.93E-01 2.10E-05 1.00E+06 5.44E-03 1.33E-04 25 299.00 456.70 6,676 0.0E+00 3.0E-03 L
74953 Methylene  bromide 1.26E+01 4.30E-02 8.44E-06 1.19E+04 3.52E-02 8.59E-04 25 370.00 583.00 7,868 0.0E+00 4.0E-04 L X
75003 Chloroethane (ethyl chloride) 4.40E+00 2.71E-01 1.15E-05 5.68E+03 3.61E-01 8.80E-03 25 285.30 460.40 5,879 0.0E+00 1.0E+01 L X
75014 Vinyl chloride (chloroethene) 1.86E+01 1.06E-01 1.23E-05 8.80E+03 1.10E+00 2.69E-02 25 259.25 432.00 5,250 4.4E-06 1.0E-01 G
75058 Acetonitrile 4.20E+00 1.28E-01 1.66E-05 1.00E+06 1.42E-03 3.45E-05 25 354.60 545.50 7,110 0.0E+00 6.0E-02 L
75070 Acetaldehyde 1.06E+00 1.24E-01 1.41E-05 1.00E+06 3.23E-03 7.87E-05 25 293.10 466.00 6,157 2.2E-06 9.0E-03 L
75092 Methylene chloride 1.17E+01 1.01E-01 1.17E-05 1.30E+04 8.96E-02 2.18E-03 25 313.00 510.00 6,706 1.0E-08 6.0E-01 L
75150 Carbon disulfide 4.57E+01 1.04E-01 1.00E-05 1.19E+03 1.24E+00 3.02E-02 25 319.00 552.00 6,391 0.0E+00 7.0E-01 L
75218 Ethylene oxide 1.33E+00 1.04E-01 1.45E-05 3.04E+05 2.27E-02 5.54E-04 25 283.60 469.00 6,104 1.0E-04 0.0E+00 L
75252 Bromoform 8.71E+01 1.49E-02 1.03E-05 3.10E+03 2.41E-02 5.88E-04 25 422.35 696.00 9,479 1.1E-06 0.0E+00 L X
75274 Bromodichloromethane 5.50E+01 2.98E-02 1.06E-05 6.74E+03 6.54E-02 1.60E-03 25 363.15 585.85 7,800 3.7E-05 0.0E+00 L X X
75296 2-Chloropropane 9.14E+00 8.88E-02 1.01E-05 3.73E+03 5.93E-01 1.45E-02 25 308.70 485.00 6,286 0.0E+00 1.0E-01 L
75343 1,1-Dichloroethane 3.16E+01 7.42E-02 1.05E-05 5.06E+03 2.30E-01 5.61E-03 25 330.55 523.00 6,895 1.6E-06 0.0E+00 L
75354 1,1-Dichloroethylene 5.89E+01 9.00E-02 1.04E-05 2.25E+03 1.07E+00 2.60E-02 25 304.75 576.05 6,247 0.0E+00 2.0E-01 L
75456 Chlorodifluoromethane 4.79E+01 1.01E-01 1.28E-05 2.00E+00 1.10E+00 2.70E-02 25 232.40 369.30 4,836 0.0E+00 5.0E+01 L
75694 Trichlorofluoromethane 4.97E+02 8.70E-02 9.70E-06 1.10E+03 3.97E+00 9.68E-02 25 296.70 471.00 5,999 0.0E+00 7.0E-01 L
75718 Dichlorodifluoromethane 4.57E+02 6.65E-02 9.92E-06 2.80E+02 1.40E+01 3.42E-01 25 243.20 384.95 9,421 0.0E+00 1.0E-01 L
76131 1,1,2-Trichloro-1,2,2-trifluoroetha 1.11E+04 7.80E-02 8.20E-06 1.70E+02 1.97E+01 4.80E-01 25 320.70 487.30 6,463 0.0E+00 3.0E+01 L
76448 Heptachlor 1.41E+06 1.12E-02 5.69E-06 1.80E-01 6.05E+01 1.48E+00 25 603.69 846.31 13,000 1.3E-03 1.8E-03 S X
77474 Hexachlorocyclopentadiene 2.00E+05 1.61E-02 7.21E-06 1.80E+00 1.10E+00 2.69E-02 25 512.15 746.00 10,931 0.0E+00 2.0E-04 L
78831 Isobutanol 2.59E+00 8.60E-02 9.30E-06 8.50E+04 4.83E-04 1.18E-05 25 381.04 547.78 10,936 0.0E+00 1.1E+00 L X
78875 1,2-Dichloropropane 4.37E+01 7.82E-02 8.73E-06 2.80E+03 1.15E-01 2.79E-03 25 369.52 572.00 7,590 1.0E-05 4.0E-03 L X
78933 Methylethylketone (2-butanone) 2.30E+00 8.08E-02 9.80E-06 2.23E+05 2.29E-03 5.58E-05 25 352.50 536.78 7,481 0.0E+00 5.0E+00 L
79005 1,1,2-Trichloroethane 5.01E+01 7.80E-02 8.80E-06 4.42E+03 3.73E-02 9.11E-04 25 386.15 602.00 8,322 1.6E-05 2.0E-04 L X
79016 Trichloroethylene 1.66E+02 7.90E-02 9.10E-06 1.47E+03 4.21E-01 1.03E-02 25 360.36 544.20 7,505 4.1E-06 3.0E-03 L X
79209 Methyl acetate 3.26E+00 1.04E-01 1.00E-05 2.00E+03 4.84E-03 1.18E-04 25 329.80 506.70 7,260 0.0E+00 3.5E+00 L X
79345 1,1,2,2-Tetrachloroethane 9.33E+01 7.10E-02 7.90E-06 2.96E+03 1.41E-02 3.44E-04 25 419.60 661.15 8,996 5.8E-05 0.0E+00 L X
79469 2-Nitropropane 1.17E+01 9.23E-02 1.01E-05 1.70E+04 5.03E-03 1.23E-04 25 393.20 594.00 8,383 2.7E-03 2.0E-02 L
80626 Methylmethacrylate 6.98E+00 7.70E-02 8.60E-06 1.50E+04 1.38E-02 3.36E-04 25 373.50 567.00 8,975 0.0E+00 7.0E-01 L
83329 Acenaphthene 7.08E+03 4.21E-02 7.69E-06 3.57E+00 6.34E-03 1.55E-04 25 550.54 803.15 12,155 0.0E+00 0.0E+00 S X
86737 Fluorene 1.38E+04 3.63E-02 7.88E-06 1.98E+00 2.60E-03 6.34E-05 25 570.44 870.00 12,666 0.0E+00 0.0E+00 S X
87683 Hexachloro-1,3-butadiene 5.37E+04 5.61E-02 6.16E-06 3.20E+00 3.33E-01 8.13E-03 25 486.15 738.00 10,206 2.2E-05 0.0E+00 L X
88722 o-Nitrotoluene 3.24E+02 5.87E-02 8.67E-06 6.50E+02 5.11E-04 1.25E-05 25 495.00 720.00 12,239 0.0E+00 0.0E+00 L X
91203 Naphthalene 2.00E+03 5.90E-02 7.50E-06 3.10E+01 1.98E-02 4.82E-04 25 491.14 748.40 10,373 3.4E-05 3.0E-03 S
91576 2-Methylnaphthalene 2.81E+03 5.22E-02 7.75E-06 2.46E+01 2.12E-02 5.17E-04 25 514.26 761.00 12,600 0.0E+00 3.0E-03 S X Naphthalene
92524 Biphenyl 4.38E+03 4.04E-02 8.15E-06 7.45E+00 1.23E-02 2.99E-04 25 529.10 789.00 10,890 0.0E+00 1.8E-01 S X
95476 o-Xylene 3.63E+02 8.70E-02 1.00E-05 1.78E+02 2.12E-01 5.18E-03 25 417.60 630.30 8,661 0.0E+00 1.0E-01 L
95501 1,2-Dichlorobenzene 6.17E+02 6.90E-02 7.90E-06 1.56E+02 7.77E-02 1.90E-03 25 453.57 705.00 9,700 0.0E+00 2.0E-01 L
95578 2-Chlorophenol 3.88E+02 5.01E-02 9.46E-06 2.20E+04 1.60E-02 1.18E+05 25 447.53 675.00 9,572 0.0E+00 2.0E-01 L X Phenol
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95636 1,2,4-Trimethylbenzene 1.35E+03 6.06E-02 7.92E-06 5.70E+01 2.52E-01 6.14E-03 25 442.30 649.17 9,369 0.0E+00 7.0E-03 L
96184 1,2,3-Trichloropropane 2.20E+01 7.10E-02 7.90E-06 1.75E+03 1.67E-02 4.08E-04 25 430.00 652.00 9,171 0.0E+00 3.0E-04 L X
96333 Methyl acrylate 4.53E+00 9.76E-02 1.02E-05 6.00E+04 7.68E-03 1.87E-04 25 353.70 536.00 7,749 0.0E+00 1.1E-01 L X
97632 Ethylmethacrylate 2.95E+01 6.53E-02 8.37E-06 3.67E+03 3.44E-02 8.40E-04 25 390.00 571.00 10,957 0.0E+00 3.2E-01 L X
98066 tert-Butylbenzene 7.71E+02 5.65E-02 8.02E-06 2.95E+01 4.87E-01 1.19E-02 25 442.10 1220.00 8,980 0.0E+00 3.0E-02 L X Benzene
98828 Cumene 4.89E+02 6.50E-02 7.10E-06 6.13E+01 4.74E+01 1.46E-02 25 425.56 631.10 10,335 0.0E+00 4.0E-01 L
98862 Acetophenone 5.77E+01 6.00E-02 8.73E-06 6.13E+03 4.38E-04 1.07E-05 25 475.00 709.50 11,732 0.0E+00 3.5E-01 S,L X
98953 Nitrobenzene 6.46E+01 7.60E-02 8.60E-06 2.09E+03 9.82E-04 2.39E-05 25 483.95 719.00 10,566 4.0E-05 9.0E-03 L

100414 Ethylbenzene 3.63E+02 7.50E-02 7.80E-06 1.69E+02 3.22E-01 7.86E-03 25 409.34 617.20 8,501 2.5E-06 1.0E+00 L
100425 Styrene 7.76E+02 7.10E-02 8.00E-06 3.10E+02 1.12E-01 2.74E-03 25 418.31 636.00 8,737 0.0E+00 1.0E+00 L
100447 Benzylchloride 6.14E+01 7.50E-02 7.80E-06 5.25E+02 1.70E-02 4.14E-04 25 452.00 685.00 8,773 4.9E-05 0.0E+00 L X
100527 Benzaldehyde 4.59E+01 7.21E-02 9.07E-06 3.30E+03 9.73E-04 2.37E-05 25 452.00 695.00 11,658 0.0E+00 3.5E-01 L X
103651 n-Propylbenzene 5.62E+02 6.01E-02 7.83E-06 6.00E+01 4.37E-01 1.07E-02 25 432.20 630.00 9,123 0.0E+00 1.0E+00 L X
104518 n-Butylbenzene 1.11E+03 5.70E-02 8.12E-06 2.00E+00 5.38E-01 1.31E-02 25 456.46 660.50 9,290 0.0E+00 3.0E-02 L X Benzene
106423 p-Xylene 3.89E+02 7.69E-02 8.44E-06 1.85E+02 3.13E-01 7.64E-03 25 411.52 616.20 8,525 0.0E+00 1.0E-01 L
106467 1,4-Dichlorobenzene 6.17E+02 6.90E-02 7.90E-06 7.90E+01 9.82E-02 2.39E-03 25 447.21 684.75 9,271 1.1E-05 8.0E-01 S
106934 1,2-Dibromoethane (ethylene dibr 2.50E+01 2.17E-02 1.19E-05 4.18E+03 3.04E-02 7.41E-04 25 404.60 583.00 8,310 6.0E-04 9.0E-03 L
106990 1,3-Butadiene 1.91E+01 2.49E-01 1.08E-05 7.35E+02 3.01E+00 7.34E-02 25 268.60 425.00 5,370 3.0E-02 2.0E-03 L
107028 Acrolein 2.76E+00 1.05E-01 1.22E-05 2.13E+05 4.99E-03 1.22E-04 25 325.60 506.00 6,731 0.0E+00 2.0E-05 L
107062 1,2-Dichloroethane 1.74E+01 1.04E-01 9.90E-06 8.52E+03 4.00E-02 9.77E-04 25 356.65 561.00 7,643 2.6E-05 7.0E-03 L
107131 Acrylonitrile 5.90E+00 1.22E-01 1.34E-05 7.40E+04 4.21E-03 1.03E-04 25 350.30 519.00 7,786 6.8E-05 2.0E-03 L
108054 Vinyl acetate 5.25E+00 8.50E-02 9.20E-06 2.00E+04 2.09E-02 5.10E-04 25 345.65 519.13 7,800 0.0E+00 2.0E-01 L
108101 Methylisobutylketone (4-methyl-2 9.06E+00 7.50E-02 7.80E-06 1.90E+04 5.64E-03 1.38E-04 25 389.50 571.00 8,243 0.0E+00 3.0E+00 L
108383 m-Xylene 4.07E+02 7.00E-02 7.80E-06 1.61E+02 3.00E-01 7.32E-03 25 412.27 617.05 8,523 0.0E+00 1.0E-01 L
108678 1,3,5-Trimethylbenzene 1.35E+03 6.02E-02 8.67E-06 2.00E+00 2.41E-01 5.87E-03 25 437.89 637.25 9,321 0.0E+00 7.0E-03 L 1,2,4-Trimethylbenzene
108872 Methylcyclohexane 7.85E+01 7.35E-02 8.52E-06 1.40E+01 4.22E+00 1.03E-01 25 373.90 572.20 7,474 0.0E+00 3.0E+00 L
108883 Toluene 1.82E+02 8.70E-02 8.60E-06 5.26E+02 2.72E-01 6.62E-03 25 383.78 591.79 7,930 0.0E+00 5.0E+00 L
108907 Chlorobenzene 2.19E+02 7.30E-02 8.70E-06 4.72E+02 1.51E-01 3.69E-03 25 404.87 632.40 8,410 0.0E+00 5.0E-02 L
109693 1-Chlorobutane 1.72E+01 8.26E-02 1.00E-05 1.10E+03 6.93E-01 1.69E-02 25 351.60 542.00 7,263 0.0E+00 1.4E+00 L X
110009 Furan 1.86E+01 1.04E-01 1.22E-05 1.00E+04 2.21E-01 5.39E-03 25 304.60 490.20 6,477 0.0E+00 3.5E-03 L X
110543 Hexane 4.34E+01 2.00E-01 7.77E-06 1.24E+01 6.82E+01 1.66E+00 25 341.70 508.00 6,895 0.0E+00 2.0E-01 L
111444 Bis(2-chloroethyl)ether 1.55E+01 6.92E-02 7.53E-06 1.72E+04 7.36E-04 1.80E-05 25 451.15 659.79 10,803 3.3E-04 0.0E+00 L
115297 Endosulfan 2.14E+03 1.15E-02 4.55E-06 5.10E-01 4.58E-04 1.12E-05 25 674.43 942.94 14,000 0.0E+00 2.1E-02 S X
118741 Hexachlorobenzene 5.50E+04 5.42E-02 5.91E-06 5.00E-03 5.40E-02 1.32E-03 25 582.55 825.00 14,447 4.6E-04 0.0E+00 S X
120821 1,2,4-Trichlorobenzene 1.78E+03 3.00E-02 8.23E-06 4.88E+01 5.81E-02 1.42E-03 25 486.15 725.00 10,471 0.0E+00 2.0E-03 L
123739 Crotonaldehyde (2-butenal) 4.82E+00 9.56E-02 1.07E-05 3.69E+04 7.99E-04 1.95E-05 25 375.20 568.00 9 5.4E-04 0.0E+00 L X
124481 Chlorodibromomethane 6.31E+01 1.96E-02 1.05E-05 2.60E+03 3.20E-02 7.81E-04 25 416.14 678.20 5,900 2.7E-05 0.0E+00 L X X
126987 Methacrylonitrile 3.58E+01 1.12E-01 1.32E-05 2.54E+04 1.01E-02 2.46E-04 25 363.30 554.00 7,600 0.0E+00 7.0E-04 L
126998 2-Chloro-1,3-butadiene (chloropre 6.73E+01 8.58E-02 1.03E-05 2.12E+03 4.91E-01 1.20E-02 25 332.40 525.00 8,075 0.0E+00 7.0E-03 L
127184 Tetrachloroethylene 1.55E+02 7.20E-02 8.20E-06 2.00E+02 7.53E-01 1.84E-02 25 394.40 620.20 8,288 2.6E-07 6.0E-04 L
129000 Pyrene 1.05E+05 2.72E-02 7.24E-06 1.35E+00 4.50E-04 1.10E-05 25 667.95 936 14370 0.0E+00 0.0E+00 S X
132649 Dibenzofuran 5.15E+03 2.38E-02 6.00E-06 3.10E+00 5.15E-04 1.26E-05 25 560 824 66400 0.0E+00 0.0E+00 S X
135988 sec-Butylbenzene 9.66E+02 5.70E-02 8.12E-06 3.94E+00 5.68E-01 1.39E-02 25 446.5 679 88730 0.0E+00 3.0E-02 L X Benzene
141786 Ethylacetate 6.44E+00 7.32E-02 9.70E-06 8.03E+04 5.64E-03 1.38E-04 25 350.26 523.3 7633.66 0.0E+00 3.2E+00 L X
156592 cis-1,2-Dichloroethylene 3.55E+01 7.36E-02 1.13E-05 3.50E+03 1.67E-01 4.07E-03 25 333.65 544 7192 0.0E+00 6.0E-02 L X trans-1,2-Dichloroethylene
156605 trans-1,2-Dichloroethylene 5.25E+01 7.07E-02 1.19E-05 6.30E+03 3.84E-01 9.36E-03 25 320.85 516.5 6717 0.0E+00 6.0E-02 L X
541731 1,3-Dichlorobenzene 1.98E+03 6.92E-02 7.86E-06 1.34E+02 1.27E-01 3.09E-03 25 446 684 9230.18 0.0E+00 2.0E-01 L X 1,2-Dichlorobenzene
309002 Aldrin 2.45E+06 1.32E-02 4.86E-06 1.70E-02 6.95E-03 1.70E-04 25 603.01 839.37 15000 4.9E-03 1.1E-04 S X
319846 alpha-HCH (alpha-BHC) 1.23E+03 1.42E-02 7.34E-06 2.00E+00 4.34E-04 1.06E-05 25 596.55 839.36 15000 1.8E-03 0.0E+00 S
542756 1,3-Dichloropropene 4.57E+01 6.26E-02 1.00E-05 2.80E+03 7.24E-01 1.77E-02 25 381.15 587.38 7900 4.0E-06 2.0E-02 L
630206 1,1,1,2-Tetrachloroethane 1.16E+02 7.10E-02 7.90E-06 1.10E+03 9.90E-02 2.41E-03 25 403.5 624 9768.282525 7.4E-06 0.0E+00 L X

1634044 MTBE 7.26E+00 1.02E-01 1.05E-05 5.10E+04 2.56E-02 6.23E-04 25 328.3 497.1 6677.66 0.0E+00 3.0E+00 L
7439976 Mercury (elemental) 5.20E+01 3.07E-02 6.30E-06 2.00E+01 4.40E-01 1.07E-02 25 629.88 1750 14127 0.0E+00 3.0E-04 L
591786 2-Hexanone 1.50E+01 7.00E-02 8.40E-06 1.70E+04 3.80E-03 9.30E-05 25 400.8 587 8554 0.0E+00 3.0E-02 L

Highlighted chemicals do not have inhalation toxicity values or a surrogate.
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DATA ENTRY SHEET

CALCULATE RISK-BASED SOIL CONCENTRATION (enter "X" in "YES" box)

YES X

OR
CALCULATE INCREMENTAL RISKS FROM ACTUAL SOIL CONCENTRATION (enter "X" in "YES" box and initial soil conc. below)

YES

ENTER ENTER
Initial

Chemical soil
CAS No. conc.,

(numbers only, CR

no dashes) (g/kg) Chemical

100425 Styrene

ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER
MORE Depth Depth below Totals must add up to value of Lt (cell G28) Soil

 below grade grade to bottom Thickness Thickness stratum A User-defined
Average to bottom Depth below of contamination, Thickness of soil of soil SCS stratum A

soil of enclosed grade to top (enter value of 0 of soil stratum B, stratum C, soil type soil vapor
temperature, space floor, of contamination, if value is unknown) stratum A, (Enter value or 0) (Enter value or 0) (used to estimate OR permeability,

TS LF Lt Lb hA hB hC soil vapor kv

(oC) (cm) (cm) (cm) (cm) (cm) (cm) permeability) (cm2)

10 1 1 15 1 0 0 1.00E-08

ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER
MORE Stratum A Stratum A Stratum A Stratum A Stratum A Stratum B Stratum B Stratum B Stratum B Stratum B Stratum C Stratum C Stratum C Stratum C Stratum C
 SCS soil dry soil total soil water-filled soil organic SCS soil dry soil total soil water-filled soil organic SCS soil dry soil total soil water-filled soil organic

soil type bulk density, porosity, porosity, carbon fraction, soil type bulk density, porosity, porosity, carbon fraction, soil type bulk density, porosity, porosity, carbon fraction,

b
A nA

w
A foc

A b
B nB

w
B foc

B b
C nC

w
C foc

C

(g/cm3) (unitless) (cm3/cm3) (unitless) (g/cm3) (unitless) (cm3/cm3) (unitless) (g/cm3) (unitless) (cm3/cm3) (unitless)

1.65 0.439 0.045 0.002

ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER
MORE Enclosed Enclosed Enclosed Average vapor
 space Soil-bldg. space space Enclosed Floor-wall Indoor flow rate into bldg.

floor pressure floor floor space seam crack air exchange OR
thickness, differential, length, width, height, width, rate, Leave blank to calculate

Lcrack P LB WB HB w ER Qsoil

(cm) (g/cm-s2) (cm) (cm) (cm) (cm) (1/h) (L/m)

10 40 1000 1000 244 0.1 0.25

ENTER ENTER ENTER ENTER ENTER ENTER
Averaging Averaging Target Target hazard
time for time for Exposure Exposure risk for quotient for

carcinogens, noncarcinogens, duration, frequency, carcinogens, noncarcinogens,
ATC ATNC ED EF TR THQ

(yrs) (yrs) (yrs) (days/yr) (unitless) (unitless)

70 30 30 350 1.0E-05 1

Used to calculate risk-based
END soil concentration.

SL-ADV
Version 3.1; 02/04

Reset to 
Defaults

Lookup Soil 
Parameters

Lookup Soil 
Parameters

Lookup Soil 
Parameters
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CHEMICAL PROPERTIES SHEET

Henry's Henry's Enthalpy of Organic Pure
law constant law constant vaporization at Normal carbon component Unit Physical

Diffusivity Diffusivity at reference reference the normal boiling Critical partition water risk Reference state at
in air, in water, temperature, temperature, boiling point, point, temperature, coefficient, solubility, factor, conc., soil

Da Dw H TR Hv,b TB TC Koc S URF RfC temperature,

(cm2/s) (cm2/s) (atm-m3/mol) (oC) (cal/mol) (oK) (oK) (cm3/g) (mg/L) (g/m3)-1 (mg/m3) (S,L,G)

7.10E-02 8.00E-06 2.74E-03 25 8,737 418.31 636.00 7.76E+02 3.10E+02 0.0E+00 1.0E+00 L

END
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INTERMEDIATE CALCULATIONS SHEET

Stratum A Stratum B Stratum C Stratum A Stratum A Stratum A Stratum A Floor-
Source- soil soil soil effective soil soil soil wall Initial soil Bldg.

Exposure building air-filled air-filled air-filled total fluid intrinsic relative air effective vapor seam concentration ventilation
duration, separation, porosity, porosity, porosity, saturation, permeability, permeability, permeability, perimeter, used, rate,

 LT a
A a

B a
C Ste ki krg kv Xcrack CR Qbuilding

(sec) (cm) (cm3/cm3) (cm3/cm3) (cm3/cm3) (cm3/cm3) (cm2) (cm2) (cm2) (cm) (g/kg) (cm3/s)

9.46E+08 1 0.394 ERROR ERROR #N/A #N/A #N/A 1.00E-08 4,000 1.00E+00 1.69E+04

Area of Stratum Stratum Stratum Total
enclosed Crack- Crack Enthalpy of Henry's law Henry's law Vapor A B C overall

space to-total depth vaporization at constant at constant at viscosity at effective effective effective effective Diffusion Convection
below area below ave. soil ave. soil ave. soil ave. soil diffusion diffusion diffusion diffusion path path
grade, ratio, grade, temperature, temperature, temperature, temperature, coefficient, coefficient, coefficient, coefficient, length, length,

AB  Zcrack Hv,TS HTS H'TS TS Deff
A Deff

B Deff
C Deff

T Ld Lp

(cm2) (unitless) (cm) (cal/mol) (atm-m3/mol) (unitless) (g/cm-s) (cm2/s) (cm2/s) (cm2/s) (cm2/s) (cm) (cm)

1.00E+06 4.00E-04 1 10,450 1.08E-03 4.64E-02 1.75E-04 1.66E-02 0.00E+00 0.00E+00 1.66E-02 1 1

Exponent of Infinite
Average Crack equivalent source Infinite Exposure

Soil-water Source vapor effective foundation indoor source Time for duration >
partition vapor Crack flow rate diffusion Area of Peclet attenuation bldg. Finite Finite source time for

coefficient, conc., radius, into bldg., coefficient, crack, number, coefficient, conc., source source depletion, source
Kd Csource rcrack Qsoil Dcrack

Acrack exp(Pef)  Cbuilding  term  term D depletion

(cm3/g) (g/m3) (cm) (cm3/s) (cm2/s) (cm2) (unitless) (unitless) (g/m3) (unitless) (sec)-1
(sec) (YES/NO)

1.55E+00 2.92E+01 0.10 1.91E+01 1.66E-02 4.00E+02 3.43E+12 NA NA 8.67E+02 2.93E-04 4.18E+07 YES

Finite
source Mass Finite Final
indoor limit source finite Unit

attenuation bldg. bldg. source bldg. risk Reference
coefficient, conc., conc., conc., factor, conc.,

<> Cbuilding Cbuilding Cbuilding URF RfC

(unitless) (g/m3) (g/m3) (g/m3) (g/m3)-1 (mg/m3)

NA 1.44E-03 NA 1.44E-03 NA 1.0E+00

END
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RESULTS SHEET

RISK-BASED SOIL CONCENTRATION CALCULATIONS: INCREMENTAL RISK CALCULATIONS:

Incremental Hazard
Indoor Indoor Risk-based Final risk from quotient

exposure exposure indoor Soil indoor vapor from vapor
soil soil exposure saturation exposure intrusion to intrusion to

conc., conc., soil conc., soil indoor air, indoor air,
carcinogen noncarcinogen conc., Csat conc., carcinogen noncarcinogen

(g/kg) (g/kg) (g/kg) (g/kg) (g/kg) (unitless) (unitless)

NA 7.24E+05 7.24E+05 4.93E+05 4.93E+05 NA NA

MESSAGE AND ERROR SUMMARY BELOW: (DO NOT USE RESULTS IF ERRORS ARE PRESENT)
MESSAGE: The values of Csource and Cbuilding on the INTERCALCS worksheet are based on unity and do not represent actual values.

SCROLL
DOWN

TO "END"

END

SL-ADV-REV2-4_300s_grp2_Styrene.xls 4 of 8



VLOOKUP TABLES

Soil Properties Lookup Table Bulk Density

SCS Soil Type Ks (cm/h) 1 (1/cm) N (unitless) M (unitless) n (cm3/cm3) r (cm3/cm3) Mean Grain Diameter (cm) (g/cm3) w (cm3/cm3) SCS Soil Name

C 0.61 0.01496 1.253 0.2019 0.459 0.098 0.0092 1.43 0.215 Clay
CL 0.34 0.01581 1.416 0.2938 0.442 0.079 0.016 1.48 0.168 Clay Loam
L 0.50 0.01112 1.472 0.3207 0.399 0.061 0.020 1.59 0.148 Loam
LS 4.38 0.03475 1.746 0.4273 0.390 0.049 0.040 1.62 0.076 Loamy Sand
S 26.78 0.03524 3.177 0.6852 0.375 0.053 0.044 1.66 0.054 Sand
SC 0.47 0.03342 1.208 0.1722 0.385 0.117 0.025 1.63 0.197 Sandy Clay
SCL 0.55 0.02109 1.330 0.2481 0.384 0.063 0.029 1.63 0.146 Sandy Clay Loam
SI 1.82 0.00658 1.679 0.4044 0.489 0.050 0.0046 1.35 0.167 Silt
SIC 0.40 0.01622 1.321 0.2430 0.481 0.111 0.0039 1.38 0.216 Silty Clay
SICL 0.46 0.00839 1.521 0.3425 0.482 0.090 0.0056 1.37 0.198 Silty Clay Loam
SIL 0.76 0.00506 1.663 0.3987 0.439 0.065 0.011 1.49 0.180 Silt Loam
SL 1.60 0.02667 1.449 0.3099 0.387 0.039 0.030 1.62 0.103 Sandy Loam

Chemical Properties Lookup Table
Organic Pure Henry's Henry's Enthalpy of
carbon component law constant law constant Normal vaporization at Unit Physical
partition Diffusivity Diffusivity water Henry's at reference reference boiling Critical the normal risk Reference state at

coefficient, in air, in water, solubility, law constant temperature, temperature, point, temperature, boiling point, factor, conc., soil URF RfC
Koc Da Dw S H' H TR TB TC Hv,b URF RfC temperature, extrapolated extrapolated

CAS No. Chemical (cm3/g) (cm2/s) (cm2/s) (mg/L) (unitless) (atm-m3/mol) (oC) (oK) (oK) (cal/mol) (g/m3)-1 (mg/m3) (S,L,G) (X) (X)

Surrogate toxicity values (red 
numbers) used with the surrogate 
chemical presented below.

56235 Carbon tetrachloride 1.74E+02 7.80E-02 8.80E-06 7.93E+02 1.24E+00 3.03E-02 25 349.90 556.60 7,127 6.0E-06 1.0E-01 L
57749 Chlordane 1.20E+05 1.18E-02 4.37E-06 5.60E-02 1.99E-03 4.85E-05 25 624.24 885.73 14,000 1.0E-04 7.0E-04 S
58899 gamma-HCH (Lindane) 1.07E+03 1.42E-02 7.34E-06 7.30E+00 5.73E-04 1.40E-05 25 596.55 839.36 15,000 3.7E-04 1.1E-03 S X X
60297 Ethyl ether 5.73E+00 7.82E-02 8.61E-06 5.68E+04 1.35E+00 3.29E-02 25 307.50 466.74 6,338 0.0E+00 7.0E-01 L X
60571 Dieldrin 2.14E+04 1.25E-02 4.74E-06 1.95E-01 6.18E-04 1.51E-05 25 613.32 842.25 17,000 4.6E-03 1.8E-04 S X
67641 Acetone 5.75E-01 1.24E-01 1.14E-05 1.00E+06 1.59E-03 3.87E-05 25 329.20 508.10 6,955 0.0E+00 3.1E+01 L X
67663 Chloroform 3.98E+01 1.04E-01 1.00E-05 7.92E+03 1.50E-01 3.66E-03 25 334.32 536.40 6,988 2.3E-05 9.8E-02 L
67721 Hexachloroethane 1.78E+03 2.50E-03 6.80E-06 5.00E+01 1.59E-01 3.88E-03 25 458.00 695.00 9,510 1.1E-05 3.0E-02 S X
71432 Benzene 5.89E+01 8.80E-02 9.80E-06 1.79E+03 2.27E-01 5.54E-03 25 353.24 562.16 7,342 7.8E-06 3.0E-02 L
71556 1,1,1-Trichloroethane 1.10E+02 7.80E-02 8.80E-06 1.33E+03 7.03E-01 1.72E-02 25 347.24 545.00 7,136 0.0E+00 5.0E+00 L
72435 Methoxychlor 9.77E+04 1.56E-02 4.46E-06 1.00E-01 6.46E-04 1.58E-05 25 651.02 848.49 16,000 0.0E+00 1.8E-02 S X
72559 DDE 4.47E+06 1.44E-02 5.87E-06 1.20E-01 8.59E-04 2.09E-05 25 636.44 860.38 15,000 9.7E-05 0.0E+00 S X
74839 Methyl bromide 1.05E+01 7.28E-02 1.21E-05 1.52E+04 2.55E-01 6.22E-03 25 276.71 467.00 5,714 0.0E+00 5.0E-03 G
74873 Methyl chloride (chloromethane) 2.12E+00 1.26E-01 6.50E-06 5.33E+03 3.61E-01 8.80E-03 25 249.00 416.25 5,115 1.8E-06 9.0E-02 L
74908 Hydrogen cyanide 3.80E+00 1.93E-01 2.10E-05 1.00E+06 5.44E-03 1.33E-04 25 299.00 456.70 6,676 0.0E+00 3.0E-03 L
74953 Methylene  bromide 1.26E+01 4.30E-02 8.44E-06 1.19E+04 3.52E-02 8.59E-04 25 370.00 583.00 7,868 0.0E+00 4.0E-04 L X
75003 Chloroethane (ethyl chloride) 4.40E+00 2.71E-01 1.15E-05 5.68E+03 3.61E-01 8.80E-03 25 285.30 460.40 5,879 0.0E+00 1.0E+01 L X
75014 Vinyl chloride (chloroethene) 1.86E+01 1.06E-01 1.23E-05 8.80E+03 1.10E+00 2.69E-02 25 259.25 432.00 5,250 4.4E-06 1.0E-01 G
75058 Acetonitrile 4.20E+00 1.28E-01 1.66E-05 1.00E+06 1.42E-03 3.45E-05 25 354.60 545.50 7,110 0.0E+00 6.0E-02 L
75070 Acetaldehyde 1.06E+00 1.24E-01 1.41E-05 1.00E+06 3.23E-03 7.87E-05 25 293.10 466.00 6,157 2.2E-06 9.0E-03 L
75092 Methylene chloride 1.17E+01 1.01E-01 1.17E-05 1.30E+04 8.96E-02 2.18E-03 25 313.00 510.00 6,706 1.0E-08 6.0E-01 L
75150 Carbon disulfide 4.57E+01 1.04E-01 1.00E-05 1.19E+03 1.24E+00 3.02E-02 25 319.00 552.00 6,391 0.0E+00 7.0E-01 L
75218 Ethylene oxide 1.33E+00 1.04E-01 1.45E-05 3.04E+05 2.27E-02 5.54E-04 25 283.60 469.00 6,104 1.0E-04 0.0E+00 L
75252 Bromoform 8.71E+01 1.49E-02 1.03E-05 3.10E+03 2.41E-02 5.88E-04 25 422.35 696.00 9,479 1.1E-06 0.0E+00 L X
75274 Bromodichloromethane 5.50E+01 2.98E-02 1.06E-05 6.74E+03 6.54E-02 1.60E-03 25 363.15 585.85 7,800 3.7E-05 0.0E+00 L X X
75296 2-Chloropropane 9.14E+00 8.88E-02 1.01E-05 3.73E+03 5.93E-01 1.45E-02 25 308.70 485.00 6,286 0.0E+00 1.0E-01 L
75343 1,1-Dichloroethane 3.16E+01 7.42E-02 1.05E-05 5.06E+03 2.30E-01 5.61E-03 25 330.55 523.00 6,895 1.6E-06 0.0E+00 L
75354 1,1-Dichloroethylene 5.89E+01 9.00E-02 1.04E-05 2.25E+03 1.07E+00 2.60E-02 25 304.75 576.05 6,247 0.0E+00 2.0E-01 L
75456 Chlorodifluoromethane 4.79E+01 1.01E-01 1.28E-05 2.00E+00 1.10E+00 2.70E-02 25 232.40 369.30 4,836 0.0E+00 5.0E+01 L
75694 Trichlorofluoromethane 4.97E+02 8.70E-02 9.70E-06 1.10E+03 3.97E+00 9.68E-02 25 296.70 471.00 5,999 0.0E+00 7.0E-01 L
75718 Dichlorodifluoromethane 4.57E+02 6.65E-02 9.92E-06 2.80E+02 1.40E+01 3.42E-01 25 243.20 384.95 9,421 0.0E+00 1.0E-01 L
76131 1,1,2-Trichloro-1,2,2-trifluoroetha 1.11E+04 7.80E-02 8.20E-06 1.70E+02 1.97E+01 4.80E-01 25 320.70 487.30 6,463 0.0E+00 3.0E+01 L
76448 Heptachlor 1.41E+06 1.12E-02 5.69E-06 1.80E-01 6.05E+01 1.48E+00 25 603.69 846.31 13,000 1.3E-03 1.8E-03 S X
77474 Hexachlorocyclopentadiene 2.00E+05 1.61E-02 7.21E-06 1.80E+00 1.10E+00 2.69E-02 25 512.15 746.00 10,931 0.0E+00 2.0E-04 L
78831 Isobutanol 2.59E+00 8.60E-02 9.30E-06 8.50E+04 4.83E-04 1.18E-05 25 381.04 547.78 10,936 0.0E+00 1.1E+00 L X
78875 1,2-Dichloropropane 4.37E+01 7.82E-02 8.73E-06 2.80E+03 1.15E-01 2.79E-03 25 369.52 572.00 7,590 1.0E-05 4.0E-03 L X
78933 Methylethylketone (2-butanone) 2.30E+00 8.08E-02 9.80E-06 2.23E+05 2.29E-03 5.58E-05 25 352.50 536.78 7,481 0.0E+00 5.0E+00 L
79005 1,1,2-Trichloroethane 5.01E+01 7.80E-02 8.80E-06 4.42E+03 3.73E-02 9.11E-04 25 386.15 602.00 8,322 1.6E-05 2.0E-04 L X
79016 Trichloroethylene 1.66E+02 7.90E-02 9.10E-06 1.47E+03 4.21E-01 1.03E-02 25 360.36 544.20 7,505 4.1E-06 3.0E-03 L X
79209 Methyl acetate 3.26E+00 1.04E-01 1.00E-05 2.00E+03 4.84E-03 1.18E-04 25 329.80 506.70 7,260 0.0E+00 3.5E+00 L X
79345 1,1,2,2-Tetrachloroethane 9.33E+01 7.10E-02 7.90E-06 2.96E+03 1.41E-02 3.44E-04 25 419.60 661.15 8,996 5.8E-05 0.0E+00 L X
79469 2-Nitropropane 1.17E+01 9.23E-02 1.01E-05 1.70E+04 5.03E-03 1.23E-04 25 393.20 594.00 8,383 2.7E-03 2.0E-02 L
80626 Methylmethacrylate 6.98E+00 7.70E-02 8.60E-06 1.50E+04 1.38E-02 3.36E-04 25 373.50 567.00 8,975 0.0E+00 7.0E-01 L
83329 Acenaphthene 7.08E+03 4.21E-02 7.69E-06 3.57E+00 6.34E-03 1.55E-04 25 550.54 803.15 12,155 0.0E+00 0.0E+00 S X
86737 Fluorene 1.38E+04 3.63E-02 7.88E-06 1.98E+00 2.60E-03 6.34E-05 25 570.44 870.00 12,666 0.0E+00 0.0E+00 S X
87683 Hexachloro-1,3-butadiene 5.37E+04 5.61E-02 6.16E-06 3.20E+00 3.33E-01 8.13E-03 25 486.15 738.00 10,206 2.2E-05 0.0E+00 L X
88722 o-Nitrotoluene 3.24E+02 5.87E-02 8.67E-06 6.50E+02 5.11E-04 1.25E-05 25 495.00 720.00 12,239 0.0E+00 0.0E+00 L X
91203 Naphthalene 2.00E+03 5.90E-02 7.50E-06 3.10E+01 1.98E-02 4.82E-04 25 491.14 748.40 10,373 3.4E-05 3.0E-03 S
91576 2-Methylnaphthalene 2.81E+03 5.22E-02 7.75E-06 2.46E+01 2.12E-02 5.17E-04 25 514.26 761.00 12,600 0.0E+00 3.0E-03 S X Naphthalene
92524 Biphenyl 4.38E+03 4.04E-02 8.15E-06 7.45E+00 1.23E-02 2.99E-04 25 529.10 789.00 10,890 0.0E+00 1.8E-01 S X
95476 o-Xylene 3.63E+02 8.70E-02 1.00E-05 1.78E+02 2.12E-01 5.18E-03 25 417.60 630.30 8,661 0.0E+00 1.0E-01 L
95501 1,2-Dichlorobenzene 6.17E+02 6.90E-02 7.90E-06 1.56E+02 7.77E-02 1.90E-03 25 453.57 705.00 9,700 0.0E+00 2.0E-01 L
95578 2-Chlorophenol 3.88E+02 5.01E-02 9.46E-06 2.20E+04 1.60E-02 1.18E+05 25 447.53 675.00 9,572 0.0E+00 2.0E-01 L X Phenol
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VLOOKUP TABLES

95636 1,2,4-Trimethylbenzene 1.35E+03 6.06E-02 7.92E-06 5.70E+01 2.52E-01 6.14E-03 25 442.30 649.17 9,369 0.0E+00 7.0E-03 L
96184 1,2,3-Trichloropropane 2.20E+01 7.10E-02 7.90E-06 1.75E+03 1.67E-02 4.08E-04 25 430.00 652.00 9,171 0.0E+00 3.0E-04 L X
96333 Methyl acrylate 4.53E+00 9.76E-02 1.02E-05 6.00E+04 7.68E-03 1.87E-04 25 353.70 536.00 7,749 0.0E+00 1.1E-01 L X
97632 Ethylmethacrylate 2.95E+01 6.53E-02 8.37E-06 3.67E+03 3.44E-02 8.40E-04 25 390.00 571.00 10,957 0.0E+00 3.2E-01 L X
98066 tert-Butylbenzene 7.71E+02 5.65E-02 8.02E-06 2.95E+01 4.87E-01 1.19E-02 25 442.10 1220.00 8,980 0.0E+00 3.0E-02 L X Benzene
98828 Cumene 4.89E+02 6.50E-02 7.10E-06 6.13E+01 4.74E+01 1.46E-02 25 425.56 631.10 10,335 0.0E+00 4.0E-01 L
98862 Acetophenone 5.77E+01 6.00E-02 8.73E-06 6.13E+03 4.38E-04 1.07E-05 25 475.00 709.50 11,732 0.0E+00 3.5E-01 S,L X
98953 Nitrobenzene 6.46E+01 7.60E-02 8.60E-06 2.09E+03 9.82E-04 2.39E-05 25 483.95 719.00 10,566 4.0E-05 9.0E-03 L

100414 Ethylbenzene 3.63E+02 7.50E-02 7.80E-06 1.69E+02 3.22E-01 7.86E-03 25 409.34 617.20 8,501 2.5E-06 1.0E+00 L
100425 Styrene 7.76E+02 7.10E-02 8.00E-06 3.10E+02 1.12E-01 2.74E-03 25 418.31 636.00 8,737 0.0E+00 1.0E+00 L
100447 Benzylchloride 6.14E+01 7.50E-02 7.80E-06 5.25E+02 1.70E-02 4.14E-04 25 452.00 685.00 8,773 4.9E-05 0.0E+00 L X
100527 Benzaldehyde 4.59E+01 7.21E-02 9.07E-06 3.30E+03 9.73E-04 2.37E-05 25 452.00 695.00 11,658 0.0E+00 3.5E-01 L X
103651 n-Propylbenzene 5.62E+02 6.01E-02 7.83E-06 6.00E+01 4.37E-01 1.07E-02 25 432.20 630.00 9,123 0.0E+00 1.0E+00 L X
104518 n-Butylbenzene 1.11E+03 5.70E-02 8.12E-06 2.00E+00 5.38E-01 1.31E-02 25 456.46 660.50 9,290 0.0E+00 3.0E-02 L X Benzene
106423 p-Xylene 3.89E+02 7.69E-02 8.44E-06 1.85E+02 3.13E-01 7.64E-03 25 411.52 616.20 8,525 0.0E+00 1.0E-01 L
106467 1,4-Dichlorobenzene 6.17E+02 6.90E-02 7.90E-06 7.90E+01 9.82E-02 2.39E-03 25 447.21 684.75 9,271 1.1E-05 8.0E-01 S
106934 1,2-Dibromoethane (ethylene dibr 2.50E+01 2.17E-02 1.19E-05 4.18E+03 3.04E-02 7.41E-04 25 404.60 583.00 8,310 6.0E-04 9.0E-03 L
106990 1,3-Butadiene 1.91E+01 2.49E-01 1.08E-05 7.35E+02 3.01E+00 7.34E-02 25 268.60 425.00 5,370 3.0E-02 2.0E-03 L
107028 Acrolein 2.76E+00 1.05E-01 1.22E-05 2.13E+05 4.99E-03 1.22E-04 25 325.60 506.00 6,731 0.0E+00 2.0E-05 L
107062 1,2-Dichloroethane 1.74E+01 1.04E-01 9.90E-06 8.52E+03 4.00E-02 9.77E-04 25 356.65 561.00 7,643 2.6E-05 7.0E-03 L
107131 Acrylonitrile 5.90E+00 1.22E-01 1.34E-05 7.40E+04 4.21E-03 1.03E-04 25 350.30 519.00 7,786 6.8E-05 2.0E-03 L
108054 Vinyl acetate 5.25E+00 8.50E-02 9.20E-06 2.00E+04 2.09E-02 5.10E-04 25 345.65 519.13 7,800 0.0E+00 2.0E-01 L
108101 Methylisobutylketone (4-methyl-2 9.06E+00 7.50E-02 7.80E-06 1.90E+04 5.64E-03 1.38E-04 25 389.50 571.00 8,243 0.0E+00 3.0E+00 L
108383 m-Xylene 4.07E+02 7.00E-02 7.80E-06 1.61E+02 3.00E-01 7.32E-03 25 412.27 617.05 8,523 0.0E+00 1.0E-01 L
108678 1,3,5-Trimethylbenzene 1.35E+03 6.02E-02 8.67E-06 2.00E+00 2.41E-01 5.87E-03 25 437.89 637.25 9,321 0.0E+00 7.0E-03 L 1,2,4-Trimethylbenzene
108872 Methylcyclohexane 7.85E+01 7.35E-02 8.52E-06 1.40E+01 4.22E+00 1.03E-01 25 373.90 572.20 7,474 0.0E+00 3.0E+00 L
108883 Toluene 1.82E+02 8.70E-02 8.60E-06 5.26E+02 2.72E-01 6.62E-03 25 383.78 591.79 7,930 0.0E+00 5.0E+00 L
108907 Chlorobenzene 2.19E+02 7.30E-02 8.70E-06 4.72E+02 1.51E-01 3.69E-03 25 404.87 632.40 8,410 0.0E+00 5.0E-02 L
109693 1-Chlorobutane 1.72E+01 8.26E-02 1.00E-05 1.10E+03 6.93E-01 1.69E-02 25 351.60 542.00 7,263 0.0E+00 1.4E+00 L X
110009 Furan 1.86E+01 1.04E-01 1.22E-05 1.00E+04 2.21E-01 5.39E-03 25 304.60 490.20 6,477 0.0E+00 3.5E-03 L X
110543 Hexane 4.34E+01 2.00E-01 7.77E-06 1.24E+01 6.82E+01 1.66E+00 25 341.70 508.00 6,895 0.0E+00 2.0E-01 L
111444 Bis(2-chloroethyl)ether 1.55E+01 6.92E-02 7.53E-06 1.72E+04 7.36E-04 1.80E-05 25 451.15 659.79 10,803 3.3E-04 0.0E+00 L
115297 Endosulfan 2.14E+03 1.15E-02 4.55E-06 5.10E-01 4.58E-04 1.12E-05 25 674.43 942.94 14,000 0.0E+00 2.1E-02 S X
118741 Hexachlorobenzene 5.50E+04 5.42E-02 5.91E-06 5.00E-03 5.40E-02 1.32E-03 25 582.55 825.00 14,447 4.6E-04 0.0E+00 S X
120821 1,2,4-Trichlorobenzene 1.78E+03 3.00E-02 8.23E-06 4.88E+01 5.81E-02 1.42E-03 25 486.15 725.00 10,471 0.0E+00 2.0E-03 L
123739 Crotonaldehyde (2-butenal) 4.82E+00 9.56E-02 1.07E-05 3.69E+04 7.99E-04 1.95E-05 25 375.20 568.00 9 5.4E-04 0.0E+00 L X
124481 Chlorodibromomethane 6.31E+01 1.96E-02 1.05E-05 2.60E+03 3.20E-02 7.81E-04 25 416.14 678.20 5,900 2.7E-05 0.0E+00 L X X
126987 Methacrylonitrile 3.58E+01 1.12E-01 1.32E-05 2.54E+04 1.01E-02 2.46E-04 25 363.30 554.00 7,600 0.0E+00 7.0E-04 L
126998 2-Chloro-1,3-butadiene (chloropre 6.73E+01 8.58E-02 1.03E-05 2.12E+03 4.91E-01 1.20E-02 25 332.40 525.00 8,075 0.0E+00 7.0E-03 L
127184 Tetrachloroethylene 1.55E+02 7.20E-02 8.20E-06 2.00E+02 7.53E-01 1.84E-02 25 394.40 620.20 8,288 2.6E-07 6.0E-04 L
129000 Pyrene 1.05E+05 2.72E-02 7.24E-06 1.35E+00 4.50E-04 1.10E-05 25 667.95 936 14370 0.0E+00 0.0E+00 S X
132649 Dibenzofuran 5.15E+03 2.38E-02 6.00E-06 3.10E+00 5.15E-04 1.26E-05 25 560 824 66400 0.0E+00 0.0E+00 S X
135988 sec-Butylbenzene 9.66E+02 5.70E-02 8.12E-06 3.94E+00 5.68E-01 1.39E-02 25 446.5 679 88730 0.0E+00 3.0E-02 L X Benzene
141786 Ethylacetate 6.44E+00 7.32E-02 9.70E-06 8.03E+04 5.64E-03 1.38E-04 25 350.26 523.3 7633.66 0.0E+00 3.2E+00 L X
156592 cis-1,2-Dichloroethylene 3.55E+01 7.36E-02 1.13E-05 3.50E+03 1.67E-01 4.07E-03 25 333.65 544 7192 0.0E+00 6.0E-02 L X trans-1,2-Dichloroethylene
156605 trans-1,2-Dichloroethylene 5.25E+01 7.07E-02 1.19E-05 6.30E+03 3.84E-01 9.36E-03 25 320.85 516.5 6717 0.0E+00 6.0E-02 L X
541731 1,3-Dichlorobenzene 1.98E+03 6.92E-02 7.86E-06 1.34E+02 1.27E-01 3.09E-03 25 446 684 9230.18 0.0E+00 2.0E-01 L X 1,2-Dichlorobenzene
309002 Aldrin 2.45E+06 1.32E-02 4.86E-06 1.70E-02 6.95E-03 1.70E-04 25 603.01 839.37 15000 4.9E-03 1.1E-04 S X
319846 alpha-HCH (alpha-BHC) 1.23E+03 1.42E-02 7.34E-06 2.00E+00 4.34E-04 1.06E-05 25 596.55 839.36 15000 1.8E-03 0.0E+00 S
542756 1,3-Dichloropropene 4.57E+01 6.26E-02 1.00E-05 2.80E+03 7.24E-01 1.77E-02 25 381.15 587.38 7900 4.0E-06 2.0E-02 L
630206 1,1,1,2-Tetrachloroethane 1.16E+02 7.10E-02 7.90E-06 1.10E+03 9.90E-02 2.41E-03 25 403.5 624 9768.282525 7.4E-06 0.0E+00 L X

1634044 MTBE 7.26E+00 1.02E-01 1.05E-05 5.10E+04 2.56E-02 6.23E-04 25 328.3 497.1 6677.66 0.0E+00 3.0E+00 L
7439976 Mercury (elemental) 5.20E+01 3.07E-02 6.30E-06 2.00E+01 4.40E-01 1.07E-02 25 629.88 1750 14127 0.0E+00 3.0E-04 L
591786 2-Hexanone 1.50E+01 7.00E-02 8.40E-06 1.70E+04 3.80E-03 9.30E-05 25 400.8 587 8554 0.0E+00 3.0E-02 L

Highlighted chemicals do not have inhalation toxicity values or a surrogate.
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DATA ENTRY SHEET

CALCULATE RISK-BASED SOIL CONCENTRATION (enter "X" in "YES" box)

YES X

OR
CALCULATE INCREMENTAL RISKS FROM ACTUAL SOIL CONCENTRATION (enter "X" in "YES" box and initial soil conc. below)

YES

ENTER ENTER
Initial

Chemical soil
CAS No. conc.,

(numbers only, CR

no dashes) (g/kg) Chemical

98953 Nitrobenzene

ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER
MORE Depth Depth below Totals must add up to value of Lt (cell G28) Soil

 below grade grade to bottom Thickness Thickness stratum A User-defined
Average to bottom Depth below of contamination, Thickness of soil of soil SCS stratum A

soil of enclosed grade to top (enter value of 0 of soil stratum B, stratum C, soil type soil vapor
temperature, space floor, of contamination, if value is unknown) stratum A, (Enter value or 0) (Enter value or 0) (used to estimate OR permeability,

TS LF Lt Lb hA hB hC soil vapor kv

(oC) (cm) (cm) (cm) (cm) (cm) (cm) permeability) (cm2)

10 10 10 41 10 0 0 1.00E-08

ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER
MORE Stratum A Stratum A Stratum A Stratum A Stratum A Stratum B Stratum B Stratum B Stratum B Stratum B Stratum C Stratum C Stratum C Stratum C Stratum C
 SCS soil dry soil total soil water-filled soil organic SCS soil dry soil total soil water-filled soil organic SCS soil dry soil total soil water-filled soil organic

soil type bulk density, porosity, porosity, carbon fraction, soil type bulk density, porosity, porosity, carbon fraction, soil type bulk density, porosity, porosity, carbon fraction,

b
A nA

w
A foc

A b
B nB

w
B foc

B b
C nC

w
C foc

C

(g/cm3) (unitless) (cm3/cm3) (unitless) (g/cm3) (unitless) (cm3/cm3) (unitless) (g/cm3) (unitless) (cm3/cm3) (unitless)

1.65 0.439 0.045 0.002

ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER
MORE Enclosed Enclosed Enclosed Average vapor
 space Soil-bldg. space space Enclosed Floor-wall Indoor flow rate into bldg.

floor pressure floor floor space seam crack air exchange OR
thickness, differential, length, width, height, width, rate, Leave blank to calculate

Lcrack P LB WB HB w ER Qsoil

(cm) (g/cm-s2) (cm) (cm) (cm) (cm) (1/h) (L/m)

10 40 1000 1000 244 0.1 0.25

ENTER ENTER ENTER ENTER ENTER ENTER
Averaging Averaging Target Target hazard
time for time for Exposure Exposure risk for quotient for

carcinogens, noncarcinogens, duration, frequency, carcinogens, noncarcinogens,
ATC ATNC ED EF TR THQ

(yrs) (yrs) (yrs) (days/yr) (unitless) (unitless)

70 30 30 350 1.0E-05 1

Used to calculate risk-based
END soil concentration.

SL-ADV
Version 3.1; 02/04

Reset to 
Defaults

Lookup Soil 
Parameters

Lookup Soil 
Parameters

Lookup Soil 
Parameters
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CHEMICAL PROPERTIES SHEET

Henry's Henry's Enthalpy of Organic Pure
law constant law constant vaporization at Normal carbon component Unit Physical

Diffusivity Diffusivity at reference reference the normal boiling Critical partition water risk Reference state at
in air, in water, temperature, temperature, boiling point, point, temperature, coefficient, solubility, factor, conc., soil

Da Dw H TR Hv,b TB TC Koc S URF RfC temperature,

(cm2/s) (cm2/s) (atm-m3/mol) (oC) (cal/mol) (oK) (oK) (cm3/g) (mg/L) (g/m3)-1 (mg/m3) (S,L,G)

7.60E-02 8.60E-06 2.39E-05 25 10,566 483.95 719.00 6.46E+01 2.09E+03 4.0E-05 9.0E-03 L

END
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INTERMEDIATE CALCULATIONS SHEET

Stratum A Stratum B Stratum C Stratum A Stratum A Stratum A Stratum A Floor-
Source- soil soil soil effective soil soil soil wall Initial soil Bldg.

Exposure building air-filled air-filled air-filled total fluid intrinsic relative air effective vapor seam concentration ventilation
duration, separation, porosity, porosity, porosity, saturation, permeability, permeability, permeability, perimeter, used, rate,

 LT a
A a

B a
C Ste ki krg kv Xcrack CR Qbuilding

(sec) (cm) (cm3/cm3) (cm3/cm3) (cm3/cm3) (cm3/cm3) (cm2) (cm2) (cm2) (cm) (g/kg) (cm3/s)

9.46E+08 1 0.394 ERROR ERROR #N/A #N/A #N/A 1.00E-08 4,000 1.00E+00 1.69E+04

Area of Stratum Stratum Stratum Total
enclosed Crack- Crack Enthalpy of Henry's law Henry's law Vapor A B C overall

space to-total depth vaporization at constant at constant at viscosity at effective effective effective effective Diffusion Convection
below area below ave. soil ave. soil ave. soil ave. soil diffusion diffusion diffusion diffusion path path
grade, ratio, grade, temperature, temperature, temperature, temperature, coefficient, coefficient, coefficient, coefficient, length, length,

AB  Zcrack Hv,TS HTS H'TS TS Deff
A Deff

B Deff
C Deff

T Ld Lp

(cm2) (unitless) (cm) (cal/mol) (atm-m3/mol) (unitless) (g/cm-s) (cm2/s) (cm2/s) (cm2/s) (cm2/s) (cm) (cm)

1.00E+06 4.00E-04 10 13,378 7.24E-06 3.12E-04 1.75E-04 1.77E-02 0.00E+00 0.00E+00 1.77E-02 1 10

Exponent of Infinite
Average Crack equivalent source Infinite Exposure

Soil-water Source vapor effective foundation indoor source Time for duration >
partition vapor Crack flow rate diffusion Area of Peclet attenuation bldg. Finite Finite source time for

coefficient, conc., radius, into bldg., coefficient, crack, number, coefficient, conc., source source depletion, source
Kd Csource rcrack Qsoil Dcrack

Acrack exp(Pef)  Cbuilding  term  term D depletion

(cm3/g) (g/m3) (cm) (cm3/s) (cm2/s) (cm2) (unitless) (unitless) (g/m3) (unitless) (sec)-1
(sec) (YES/NO)

1.29E-01 1.99E+00 0.10 1.08E+01 1.77E-02 4.00E+02 4.16E+06 NA NA 1.64E+03 2.14E-05 2.40E+09 NO

Finite
source Mass Finite Final
indoor limit source finite Unit

attenuation bldg. bldg. source bldg. risk Reference
coefficient, conc., conc., conc., factor, conc.,

<> Cbuilding Cbuilding Cbuilding URF RfC

(unitless) (g/m3) (g/m3) (g/m3) (g/m3)-1 (mg/m3)

6.36E-04 NA 1.26E-03 1.26E-03 4.0E-05 9.0E-03

END
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RESULTS SHEET

RISK-BASED SOIL CONCENTRATION CALCULATIONS: INCREMENTAL RISK CALCULATIONS:

Incremental Hazard
Indoor Indoor Risk-based Final risk from quotient

exposure exposure indoor Soil indoor vapor from vapor
soil soil exposure saturation exposure intrusion to intrusion to

conc., conc., soil conc., soil indoor air, indoor air,
carcinogen noncarcinogen conc., Csat conc., carcinogen noncarcinogen

(g/kg) (g/kg) (g/kg) (g/kg) (g/kg) (unitless) (unitless)

4.81E+02 7.42E+03 4.81E+02 3.28E+05 4.81E+02 NA NA

MESSAGE AND ERROR SUMMARY BELOW: (DO NOT USE RESULTS IF ERRORS ARE PRESENT)
MESSAGE: The values of Csource and Cbuilding on the INTERCALCS worksheet are based on unity and do not represent actual values.

SCROLL
DOWN

TO "END"

END

SL-ADV-REV2-4_300s_grp2_Nitrobenzene.xls 4 of 8



VLOOKUP TABLES

Soil Properties Lookup Table Bulk Density

SCS Soil Type Ks (cm/h) 1 (1/cm) N (unitless) M (unitless) n (cm3/cm3) r (cm3/cm3) Mean Grain Diameter (cm) (g/cm3) w (cm3/cm3) SCS Soil Name

C 0.61 0.01496 1.253 0.2019 0.459 0.098 0.0092 1.43 0.215 Clay
CL 0.34 0.01581 1.416 0.2938 0.442 0.079 0.016 1.48 0.168 Clay Loam
L 0.50 0.01112 1.472 0.3207 0.399 0.061 0.020 1.59 0.148 Loam
LS 4.38 0.03475 1.746 0.4273 0.390 0.049 0.040 1.62 0.076 Loamy Sand
S 26.78 0.03524 3.177 0.6852 0.375 0.053 0.044 1.66 0.054 Sand
SC 0.47 0.03342 1.208 0.1722 0.385 0.117 0.025 1.63 0.197 Sandy Clay
SCL 0.55 0.02109 1.330 0.2481 0.384 0.063 0.029 1.63 0.146 Sandy Clay Loam
SI 1.82 0.00658 1.679 0.4044 0.489 0.050 0.0046 1.35 0.167 Silt
SIC 0.40 0.01622 1.321 0.2430 0.481 0.111 0.0039 1.38 0.216 Silty Clay
SICL 0.46 0.00839 1.521 0.3425 0.482 0.090 0.0056 1.37 0.198 Silty Clay Loam
SIL 0.76 0.00506 1.663 0.3987 0.439 0.065 0.011 1.49 0.180 Silt Loam
SL 1.60 0.02667 1.449 0.3099 0.387 0.039 0.030 1.62 0.103 Sandy Loam

Chemical Properties Lookup Table
Organic Pure Henry's Henry's Enthalpy of
carbon component law constant law constant Normal vaporization at Unit Physical
partition Diffusivity Diffusivity water Henry's at reference reference boiling Critical the normal risk Reference state at

coefficient, in air, in water, solubility, law constant temperature, temperature, point, temperature, boiling point, factor, conc., soil URF RfC
Koc Da Dw S H' H TR TB TC Hv,b URF RfC temperature, extrapolated extrapolated

CAS No. Chemical (cm3/g) (cm2/s) (cm2/s) (mg/L) (unitless) (atm-m3/mol) (oC) (oK) (oK) (cal/mol) (g/m3)-1 (mg/m3) (S,L,G) (X) (X)

Surrogate toxicity values (red 
numbers) used with the surrogate 
chemical presented below.

56235 Carbon tetrachloride 1.74E+02 7.80E-02 8.80E-06 7.93E+02 1.24E+00 3.03E-02 25 349.90 556.60 7,127 6.0E-06 1.0E-01 L
57749 Chlordane 1.20E+05 1.18E-02 4.37E-06 5.60E-02 1.99E-03 4.85E-05 25 624.24 885.73 14,000 1.0E-04 7.0E-04 S
58899 gamma-HCH (Lindane) 1.07E+03 1.42E-02 7.34E-06 7.30E+00 5.73E-04 1.40E-05 25 596.55 839.36 15,000 3.7E-04 1.1E-03 S X X
60297 Ethyl ether 5.73E+00 7.82E-02 8.61E-06 5.68E+04 1.35E+00 3.29E-02 25 307.50 466.74 6,338 0.0E+00 7.0E-01 L X
60571 Dieldrin 2.14E+04 1.25E-02 4.74E-06 1.95E-01 6.18E-04 1.51E-05 25 613.32 842.25 17,000 4.6E-03 1.8E-04 S X
67641 Acetone 5.75E-01 1.24E-01 1.14E-05 1.00E+06 1.59E-03 3.87E-05 25 329.20 508.10 6,955 0.0E+00 3.1E+01 L X
67663 Chloroform 3.98E+01 1.04E-01 1.00E-05 7.92E+03 1.50E-01 3.66E-03 25 334.32 536.40 6,988 2.3E-05 9.8E-02 L
67721 Hexachloroethane 1.78E+03 2.50E-03 6.80E-06 5.00E+01 1.59E-01 3.88E-03 25 458.00 695.00 9,510 1.1E-05 3.0E-02 S X
71432 Benzene 5.89E+01 8.80E-02 9.80E-06 1.79E+03 2.27E-01 5.54E-03 25 353.24 562.16 7,342 7.8E-06 3.0E-02 L
71556 1,1,1-Trichloroethane 1.10E+02 7.80E-02 8.80E-06 1.33E+03 7.03E-01 1.72E-02 25 347.24 545.00 7,136 0.0E+00 5.0E+00 L
72435 Methoxychlor 9.77E+04 1.56E-02 4.46E-06 1.00E-01 6.46E-04 1.58E-05 25 651.02 848.49 16,000 0.0E+00 1.8E-02 S X
72559 DDE 4.47E+06 1.44E-02 5.87E-06 1.20E-01 8.59E-04 2.09E-05 25 636.44 860.38 15,000 9.7E-05 0.0E+00 S X
74839 Methyl bromide 1.05E+01 7.28E-02 1.21E-05 1.52E+04 2.55E-01 6.22E-03 25 276.71 467.00 5,714 0.0E+00 5.0E-03 G
74873 Methyl chloride (chloromethane) 2.12E+00 1.26E-01 6.50E-06 5.33E+03 3.61E-01 8.80E-03 25 249.00 416.25 5,115 1.8E-06 9.0E-02 L
74908 Hydrogen cyanide 3.80E+00 1.93E-01 2.10E-05 1.00E+06 5.44E-03 1.33E-04 25 299.00 456.70 6,676 0.0E+00 3.0E-03 L
74953 Methylene  bromide 1.26E+01 4.30E-02 8.44E-06 1.19E+04 3.52E-02 8.59E-04 25 370.00 583.00 7,868 0.0E+00 4.0E-04 L X
75003 Chloroethane (ethyl chloride) 4.40E+00 2.71E-01 1.15E-05 5.68E+03 3.61E-01 8.80E-03 25 285.30 460.40 5,879 0.0E+00 1.0E+01 L X
75014 Vinyl chloride (chloroethene) 1.86E+01 1.06E-01 1.23E-05 8.80E+03 1.10E+00 2.69E-02 25 259.25 432.00 5,250 4.4E-06 1.0E-01 G
75058 Acetonitrile 4.20E+00 1.28E-01 1.66E-05 1.00E+06 1.42E-03 3.45E-05 25 354.60 545.50 7,110 0.0E+00 6.0E-02 L
75070 Acetaldehyde 1.06E+00 1.24E-01 1.41E-05 1.00E+06 3.23E-03 7.87E-05 25 293.10 466.00 6,157 2.2E-06 9.0E-03 L
75092 Methylene chloride 1.17E+01 1.01E-01 1.17E-05 1.30E+04 8.96E-02 2.18E-03 25 313.00 510.00 6,706 1.0E-08 6.0E-01 L
75150 Carbon disulfide 4.57E+01 1.04E-01 1.00E-05 1.19E+03 1.24E+00 3.02E-02 25 319.00 552.00 6,391 0.0E+00 7.0E-01 L
75218 Ethylene oxide 1.33E+00 1.04E-01 1.45E-05 3.04E+05 2.27E-02 5.54E-04 25 283.60 469.00 6,104 1.0E-04 0.0E+00 L
75252 Bromoform 8.71E+01 1.49E-02 1.03E-05 3.10E+03 2.41E-02 5.88E-04 25 422.35 696.00 9,479 1.1E-06 0.0E+00 L X
75274 Bromodichloromethane 5.50E+01 2.98E-02 1.06E-05 6.74E+03 6.54E-02 1.60E-03 25 363.15 585.85 7,800 3.7E-05 0.0E+00 L X X
75296 2-Chloropropane 9.14E+00 8.88E-02 1.01E-05 3.73E+03 5.93E-01 1.45E-02 25 308.70 485.00 6,286 0.0E+00 1.0E-01 L
75343 1,1-Dichloroethane 3.16E+01 7.42E-02 1.05E-05 5.06E+03 2.30E-01 5.61E-03 25 330.55 523.00 6,895 1.6E-06 0.0E+00 L
75354 1,1-Dichloroethylene 5.89E+01 9.00E-02 1.04E-05 2.25E+03 1.07E+00 2.60E-02 25 304.75 576.05 6,247 0.0E+00 2.0E-01 L
75456 Chlorodifluoromethane 4.79E+01 1.01E-01 1.28E-05 2.00E+00 1.10E+00 2.70E-02 25 232.40 369.30 4,836 0.0E+00 5.0E+01 L
75694 Trichlorofluoromethane 4.97E+02 8.70E-02 9.70E-06 1.10E+03 3.97E+00 9.68E-02 25 296.70 471.00 5,999 0.0E+00 7.0E-01 L
75718 Dichlorodifluoromethane 4.57E+02 6.65E-02 9.92E-06 2.80E+02 1.40E+01 3.42E-01 25 243.20 384.95 9,421 0.0E+00 1.0E-01 L
76131 1,1,2-Trichloro-1,2,2-trifluoroetha 1.11E+04 7.80E-02 8.20E-06 1.70E+02 1.97E+01 4.80E-01 25 320.70 487.30 6,463 0.0E+00 3.0E+01 L
76448 Heptachlor 1.41E+06 1.12E-02 5.69E-06 1.80E-01 6.05E+01 1.48E+00 25 603.69 846.31 13,000 1.3E-03 1.8E-03 S X
77474 Hexachlorocyclopentadiene 2.00E+05 1.61E-02 7.21E-06 1.80E+00 1.10E+00 2.69E-02 25 512.15 746.00 10,931 0.0E+00 2.0E-04 L
78831 Isobutanol 2.59E+00 8.60E-02 9.30E-06 8.50E+04 4.83E-04 1.18E-05 25 381.04 547.78 10,936 0.0E+00 1.1E+00 L X
78875 1,2-Dichloropropane 4.37E+01 7.82E-02 8.73E-06 2.80E+03 1.15E-01 2.79E-03 25 369.52 572.00 7,590 1.0E-05 4.0E-03 L X
78933 Methylethylketone (2-butanone) 2.30E+00 8.08E-02 9.80E-06 2.23E+05 2.29E-03 5.58E-05 25 352.50 536.78 7,481 0.0E+00 5.0E+00 L
79005 1,1,2-Trichloroethane 5.01E+01 7.80E-02 8.80E-06 4.42E+03 3.73E-02 9.11E-04 25 386.15 602.00 8,322 1.6E-05 2.0E-04 L X
79016 Trichloroethylene 1.66E+02 7.90E-02 9.10E-06 1.47E+03 4.21E-01 1.03E-02 25 360.36 544.20 7,505 4.1E-06 3.0E-03 L X
79209 Methyl acetate 3.26E+00 1.04E-01 1.00E-05 2.00E+03 4.84E-03 1.18E-04 25 329.80 506.70 7,260 0.0E+00 3.5E+00 L X
79345 1,1,2,2-Tetrachloroethane 9.33E+01 7.10E-02 7.90E-06 2.96E+03 1.41E-02 3.44E-04 25 419.60 661.15 8,996 5.8E-05 0.0E+00 L X
79469 2-Nitropropane 1.17E+01 9.23E-02 1.01E-05 1.70E+04 5.03E-03 1.23E-04 25 393.20 594.00 8,383 2.7E-03 2.0E-02 L
80626 Methylmethacrylate 6.98E+00 7.70E-02 8.60E-06 1.50E+04 1.38E-02 3.36E-04 25 373.50 567.00 8,975 0.0E+00 7.0E-01 L
83329 Acenaphthene 7.08E+03 4.21E-02 7.69E-06 3.57E+00 6.34E-03 1.55E-04 25 550.54 803.15 12,155 0.0E+00 0.0E+00 S X
86737 Fluorene 1.38E+04 3.63E-02 7.88E-06 1.98E+00 2.60E-03 6.34E-05 25 570.44 870.00 12,666 0.0E+00 0.0E+00 S X
87683 Hexachloro-1,3-butadiene 5.37E+04 5.61E-02 6.16E-06 3.20E+00 3.33E-01 8.13E-03 25 486.15 738.00 10,206 2.2E-05 0.0E+00 L X
88722 o-Nitrotoluene 3.24E+02 5.87E-02 8.67E-06 6.50E+02 5.11E-04 1.25E-05 25 495.00 720.00 12,239 0.0E+00 0.0E+00 L X
91203 Naphthalene 2.00E+03 5.90E-02 7.50E-06 3.10E+01 1.98E-02 4.82E-04 25 491.14 748.40 10,373 3.4E-05 3.0E-03 S
91576 2-Methylnaphthalene 2.81E+03 5.22E-02 7.75E-06 2.46E+01 2.12E-02 5.17E-04 25 514.26 761.00 12,600 0.0E+00 3.0E-03 S X Naphthalene
92524 Biphenyl 4.38E+03 4.04E-02 8.15E-06 7.45E+00 1.23E-02 2.99E-04 25 529.10 789.00 10,890 0.0E+00 1.8E-01 S X
95476 o-Xylene 3.63E+02 8.70E-02 1.00E-05 1.78E+02 2.12E-01 5.18E-03 25 417.60 630.30 8,661 0.0E+00 1.0E-01 L
95501 1,2-Dichlorobenzene 6.17E+02 6.90E-02 7.90E-06 1.56E+02 7.77E-02 1.90E-03 25 453.57 705.00 9,700 0.0E+00 2.0E-01 L
95578 2-Chlorophenol 3.88E+02 5.01E-02 9.46E-06 2.20E+04 1.60E-02 1.18E+05 25 447.53 675.00 9,572 0.0E+00 2.0E-01 L X Phenol
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95636 1,2,4-Trimethylbenzene 1.35E+03 6.06E-02 7.92E-06 5.70E+01 2.52E-01 6.14E-03 25 442.30 649.17 9,369 0.0E+00 7.0E-03 L
96184 1,2,3-Trichloropropane 2.20E+01 7.10E-02 7.90E-06 1.75E+03 1.67E-02 4.08E-04 25 430.00 652.00 9,171 0.0E+00 3.0E-04 L X
96333 Methyl acrylate 4.53E+00 9.76E-02 1.02E-05 6.00E+04 7.68E-03 1.87E-04 25 353.70 536.00 7,749 0.0E+00 1.1E-01 L X
97632 Ethylmethacrylate 2.95E+01 6.53E-02 8.37E-06 3.67E+03 3.44E-02 8.40E-04 25 390.00 571.00 10,957 0.0E+00 3.2E-01 L X
98066 tert-Butylbenzene 7.71E+02 5.65E-02 8.02E-06 2.95E+01 4.87E-01 1.19E-02 25 442.10 1220.00 8,980 0.0E+00 3.0E-02 L X Benzene
98828 Cumene 4.89E+02 6.50E-02 7.10E-06 6.13E+01 4.74E+01 1.46E-02 25 425.56 631.10 10,335 0.0E+00 4.0E-01 L
98862 Acetophenone 5.77E+01 6.00E-02 8.73E-06 6.13E+03 4.38E-04 1.07E-05 25 475.00 709.50 11,732 0.0E+00 3.5E-01 S,L X
98953 Nitrobenzene 6.46E+01 7.60E-02 8.60E-06 2.09E+03 9.82E-04 2.39E-05 25 483.95 719.00 10,566 4.0E-05 9.0E-03 L

100414 Ethylbenzene 3.63E+02 7.50E-02 7.80E-06 1.69E+02 3.22E-01 7.86E-03 25 409.34 617.20 8,501 2.5E-06 1.0E+00 L
100425 Styrene 7.76E+02 7.10E-02 8.00E-06 3.10E+02 1.12E-01 2.74E-03 25 418.31 636.00 8,737 0.0E+00 1.0E+00 L
100447 Benzylchloride 6.14E+01 7.50E-02 7.80E-06 5.25E+02 1.70E-02 4.14E-04 25 452.00 685.00 8,773 4.9E-05 0.0E+00 L X
100527 Benzaldehyde 4.59E+01 7.21E-02 9.07E-06 3.30E+03 9.73E-04 2.37E-05 25 452.00 695.00 11,658 0.0E+00 3.5E-01 L X
103651 n-Propylbenzene 5.62E+02 6.01E-02 7.83E-06 6.00E+01 4.37E-01 1.07E-02 25 432.20 630.00 9,123 0.0E+00 1.0E+00 L X
104518 n-Butylbenzene 1.11E+03 5.70E-02 8.12E-06 2.00E+00 5.38E-01 1.31E-02 25 456.46 660.50 9,290 0.0E+00 3.0E-02 L X Benzene
106423 p-Xylene 3.89E+02 7.69E-02 8.44E-06 1.85E+02 3.13E-01 7.64E-03 25 411.52 616.20 8,525 0.0E+00 1.0E-01 L
106467 1,4-Dichlorobenzene 6.17E+02 6.90E-02 7.90E-06 7.90E+01 9.82E-02 2.39E-03 25 447.21 684.75 9,271 1.1E-05 8.0E-01 S
106934 1,2-Dibromoethane (ethylene dibr 2.50E+01 2.17E-02 1.19E-05 4.18E+03 3.04E-02 7.41E-04 25 404.60 583.00 8,310 6.0E-04 9.0E-03 L
106990 1,3-Butadiene 1.91E+01 2.49E-01 1.08E-05 7.35E+02 3.01E+00 7.34E-02 25 268.60 425.00 5,370 3.0E-02 2.0E-03 L
107028 Acrolein 2.76E+00 1.05E-01 1.22E-05 2.13E+05 4.99E-03 1.22E-04 25 325.60 506.00 6,731 0.0E+00 2.0E-05 L
107062 1,2-Dichloroethane 1.74E+01 1.04E-01 9.90E-06 8.52E+03 4.00E-02 9.77E-04 25 356.65 561.00 7,643 2.6E-05 7.0E-03 L
107131 Acrylonitrile 5.90E+00 1.22E-01 1.34E-05 7.40E+04 4.21E-03 1.03E-04 25 350.30 519.00 7,786 6.8E-05 2.0E-03 L
108054 Vinyl acetate 5.25E+00 8.50E-02 9.20E-06 2.00E+04 2.09E-02 5.10E-04 25 345.65 519.13 7,800 0.0E+00 2.0E-01 L
108101 Methylisobutylketone (4-methyl-2 9.06E+00 7.50E-02 7.80E-06 1.90E+04 5.64E-03 1.38E-04 25 389.50 571.00 8,243 0.0E+00 3.0E+00 L
108383 m-Xylene 4.07E+02 7.00E-02 7.80E-06 1.61E+02 3.00E-01 7.32E-03 25 412.27 617.05 8,523 0.0E+00 1.0E-01 L
108678 1,3,5-Trimethylbenzene 1.35E+03 6.02E-02 8.67E-06 2.00E+00 2.41E-01 5.87E-03 25 437.89 637.25 9,321 0.0E+00 7.0E-03 L 1,2,4-Trimethylbenzene
108872 Methylcyclohexane 7.85E+01 7.35E-02 8.52E-06 1.40E+01 4.22E+00 1.03E-01 25 373.90 572.20 7,474 0.0E+00 3.0E+00 L
108883 Toluene 1.82E+02 8.70E-02 8.60E-06 5.26E+02 2.72E-01 6.62E-03 25 383.78 591.79 7,930 0.0E+00 5.0E+00 L
108907 Chlorobenzene 2.19E+02 7.30E-02 8.70E-06 4.72E+02 1.51E-01 3.69E-03 25 404.87 632.40 8,410 0.0E+00 5.0E-02 L
109693 1-Chlorobutane 1.72E+01 8.26E-02 1.00E-05 1.10E+03 6.93E-01 1.69E-02 25 351.60 542.00 7,263 0.0E+00 1.4E+00 L X
110009 Furan 1.86E+01 1.04E-01 1.22E-05 1.00E+04 2.21E-01 5.39E-03 25 304.60 490.20 6,477 0.0E+00 3.5E-03 L X
110543 Hexane 4.34E+01 2.00E-01 7.77E-06 1.24E+01 6.82E+01 1.66E+00 25 341.70 508.00 6,895 0.0E+00 2.0E-01 L
111444 Bis(2-chloroethyl)ether 1.55E+01 6.92E-02 7.53E-06 1.72E+04 7.36E-04 1.80E-05 25 451.15 659.79 10,803 3.3E-04 0.0E+00 L
115297 Endosulfan 2.14E+03 1.15E-02 4.55E-06 5.10E-01 4.58E-04 1.12E-05 25 674.43 942.94 14,000 0.0E+00 2.1E-02 S X
118741 Hexachlorobenzene 5.50E+04 5.42E-02 5.91E-06 5.00E-03 5.40E-02 1.32E-03 25 582.55 825.00 14,447 4.6E-04 0.0E+00 S X
120821 1,2,4-Trichlorobenzene 1.78E+03 3.00E-02 8.23E-06 4.88E+01 5.81E-02 1.42E-03 25 486.15 725.00 10,471 0.0E+00 2.0E-03 L
123739 Crotonaldehyde (2-butenal) 4.82E+00 9.56E-02 1.07E-05 3.69E+04 7.99E-04 1.95E-05 25 375.20 568.00 9 5.4E-04 0.0E+00 L X
124481 Chlorodibromomethane 6.31E+01 1.96E-02 1.05E-05 2.60E+03 3.20E-02 7.81E-04 25 416.14 678.20 5,900 2.7E-05 0.0E+00 L X X
126987 Methacrylonitrile 3.58E+01 1.12E-01 1.32E-05 2.54E+04 1.01E-02 2.46E-04 25 363.30 554.00 7,600 0.0E+00 7.0E-04 L
126998 2-Chloro-1,3-butadiene (chloropre 6.73E+01 8.58E-02 1.03E-05 2.12E+03 4.91E-01 1.20E-02 25 332.40 525.00 8,075 0.0E+00 7.0E-03 L
127184 Tetrachloroethylene 1.55E+02 7.20E-02 8.20E-06 2.00E+02 7.53E-01 1.84E-02 25 394.40 620.20 8,288 2.6E-07 6.0E-04 L
129000 Pyrene 1.05E+05 2.72E-02 7.24E-06 1.35E+00 4.50E-04 1.10E-05 25 667.95 936 14370 0.0E+00 0.0E+00 S X
132649 Dibenzofuran 5.15E+03 2.38E-02 6.00E-06 3.10E+00 5.15E-04 1.26E-05 25 560 824 66400 0.0E+00 0.0E+00 S X
135988 sec-Butylbenzene 9.66E+02 5.70E-02 8.12E-06 3.94E+00 5.68E-01 1.39E-02 25 446.5 679 88730 0.0E+00 3.0E-02 L X Benzene
141786 Ethylacetate 6.44E+00 7.32E-02 9.70E-06 8.03E+04 5.64E-03 1.38E-04 25 350.26 523.3 7633.66 0.0E+00 3.2E+00 L X
156592 cis-1,2-Dichloroethylene 3.55E+01 7.36E-02 1.13E-05 3.50E+03 1.67E-01 4.07E-03 25 333.65 544 7192 0.0E+00 6.0E-02 L X trans-1,2-Dichloroethylene
156605 trans-1,2-Dichloroethylene 5.25E+01 7.07E-02 1.19E-05 6.30E+03 3.84E-01 9.36E-03 25 320.85 516.5 6717 0.0E+00 6.0E-02 L X
541731 1,3-Dichlorobenzene 1.98E+03 6.92E-02 7.86E-06 1.34E+02 1.27E-01 3.09E-03 25 446 684 9230.18 0.0E+00 2.0E-01 L X 1,2-Dichlorobenzene
309002 Aldrin 2.45E+06 1.32E-02 4.86E-06 1.70E-02 6.95E-03 1.70E-04 25 603.01 839.37 15000 4.9E-03 1.1E-04 S X
319846 alpha-HCH (alpha-BHC) 1.23E+03 1.42E-02 7.34E-06 2.00E+00 4.34E-04 1.06E-05 25 596.55 839.36 15000 1.8E-03 0.0E+00 S
542756 1,3-Dichloropropene 4.57E+01 6.26E-02 1.00E-05 2.80E+03 7.24E-01 1.77E-02 25 381.15 587.38 7900 4.0E-06 2.0E-02 L
630206 1,1,1,2-Tetrachloroethane 1.16E+02 7.10E-02 7.90E-06 1.10E+03 9.90E-02 2.41E-03 25 403.5 624 9768.282525 7.4E-06 0.0E+00 L X

1634044 MTBE 7.26E+00 1.02E-01 1.05E-05 5.10E+04 2.56E-02 6.23E-04 25 328.3 497.1 6677.66 0.0E+00 3.0E+00 L
7439976 Mercury (elemental) 5.20E+01 3.07E-02 6.30E-06 2.00E+01 4.40E-01 1.07E-02 25 629.88 1750 14127 0.0E+00 3.0E-04 L
591786 2-Hexanone 1.50E+01 7.00E-02 8.40E-06 1.70E+04 3.80E-03 9.30E-05 25 400.8 587 8554 0.0E+00 3.0E-02 L

Highlighted chemicals do not have inhalation toxicity values or a surrogate.
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DATA ENTRY SHEET

CALCULATE RISK-BASED SOIL CONCENTRATION (enter "X" in "YES" box)

YES X

OR
CALCULATE INCREMENTAL RISKS FROM ACTUAL SOIL CONCENTRATION (enter "X" in "YES" box and initial soil conc. below)

YES

ENTER ENTER
Initial

Chemical soil
CAS No. conc.,

(numbers only, CR

no dashes) (g/kg) Chemical

104518 n-Butylbenzene

ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER
MORE Depth Depth below Totals must add up to value of Lt (cell G28) Soil

 below grade grade to bottom Thickness Thickness stratum A User-defined
Average to bottom Depth below of contamination, Thickness of soil of soil SCS stratum A

soil of enclosed grade to top (enter value of 0 of soil stratum B, stratum C, soil type soil vapor
temperature, space floor, of contamination, if value is unknown) stratum A, (Enter value or 0) (Enter value or 0) (used to estimate OR permeability,

TS LF Lt Lb hA hB hC soil vapor kv

(oC) (cm) (cm) (cm) (cm) (cm) (cm) permeability) (cm2)

10 1 1 15 1 0 0 1.00E-08

ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER
MORE Stratum A Stratum A Stratum A Stratum A Stratum A Stratum B Stratum B Stratum B Stratum B Stratum B Stratum C Stratum C Stratum C Stratum C Stratum C
 SCS soil dry soil total soil water-filled soil organic SCS soil dry soil total soil water-filled soil organic SCS soil dry soil total soil water-filled soil organic

soil type bulk density, porosity, porosity, carbon fraction, soil type bulk density, porosity, porosity, carbon fraction, soil type bulk density, porosity, porosity, carbon fraction,

b
A nA

w
A foc

A b
B nB

w
B foc

B b
C nC

w
C foc

C

(g/cm3) (unitless) (cm3/cm3) (unitless) (g/cm3) (unitless) (cm3/cm3) (unitless) (g/cm3) (unitless) (cm3/cm3) (unitless)

1.65 0.439 0.045 0.002

ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER
MORE Enclosed Enclosed Enclosed Average vapor
 space Soil-bldg. space space Enclosed Floor-wall Indoor flow rate into bldg.

floor pressure floor floor space seam crack air exchange OR
thickness, differential, length, width, height, width, rate, Leave blank to calculate

Lcrack P LB WB HB w ER Qsoil

(cm) (g/cm-s2) (cm) (cm) (cm) (cm) (1/h) (L/m)

10 40 1000 1000 244 0.1 0.25

ENTER ENTER ENTER ENTER ENTER ENTER
Averaging Averaging Target Target hazard
time for time for Exposure Exposure risk for quotient for

carcinogens, noncarcinogens, duration, frequency, carcinogens, noncarcinogens,
ATC ATNC ED EF TR THQ

(yrs) (yrs) (yrs) (days/yr) (unitless) (unitless)

70 30 30 350 1.0E-05 1

Used to calculate risk-based
END soil concentration.

SL-ADV
Version 3.1; 02/04

Reset to 
Defaults

Lookup Soil 
Parameters

Lookup Soil 
Parameters

Lookup Soil 
Parameters
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CHEMICAL PROPERTIES SHEET

Henry's Henry's Enthalpy of Organic Pure
law constant law constant vaporization at Normal carbon component Unit Physical

Diffusivity Diffusivity at reference reference the normal boiling Critical partition water risk Reference state at
in air, in water, temperature, temperature, boiling point, point, temperature, coefficient, solubility, factor, conc., soil

Da Dw H TR Hv,b TB TC Koc S URF RfC temperature,

(cm2/s) (cm2/s) (atm-m3/mol) (oC) (cal/mol) (oK) (oK) (cm3/g) (mg/L) (g/m3)-1 (mg/m3) (S,L,G)

5.70E-02 8.12E-06 1.31E-02 25 9,290 456.46 660.50 1.11E+03 2.00E+00 0.0E+00 3.0E-02 L

END
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INTERMEDIATE CALCULATIONS SHEET

Stratum A Stratum B Stratum C Stratum A Stratum A Stratum A Stratum A Floor-
Source- soil soil soil effective soil soil soil wall Initial soil Bldg.

Exposure building air-filled air-filled air-filled total fluid intrinsic relative air effective vapor seam concentration ventilation
duration, separation, porosity, porosity, porosity, saturation, permeability, permeability, permeability, perimeter, used, rate,

 LT a
A a

B a
C Ste ki krg kv Xcrack CR Qbuilding

(sec) (cm) (cm3/cm3) (cm3/cm3) (cm3/cm3) (cm3/cm3) (cm2) (cm2) (cm2) (cm) (g/kg) (cm3/s)

9.46E+08 1 0.394 ERROR ERROR #N/A #N/A #N/A 1.00E-08 4,000 1.00E+00 1.69E+04

Area of Stratum Stratum Stratum Total
enclosed Crack- Crack Enthalpy of Henry's law Henry's law Vapor A B C overall

space to-total depth vaporization at constant at constant at viscosity at effective effective effective effective Diffusion Convection
below area below ave. soil ave. soil ave. soil ave. soil diffusion diffusion diffusion diffusion path path
grade, ratio, grade, temperature, temperature, temperature, temperature, coefficient, coefficient, coefficient, coefficient, length, length,

AB  Zcrack Hv,TS HTS H'TS TS Deff
A Deff

B Deff
C Deff

T Ld Lp

(cm2) (unitless) (cm) (cal/mol) (atm-m3/mol) (unitless) (g/cm-s) (cm2/s) (cm2/s) (cm2/s) (cm2/s) (cm) (cm)

1.00E+06 4.00E-04 1 11,847 4.55E-03 1.96E-01 1.75E-04 1.33E-02 0.00E+00 0.00E+00 1.33E-02 1 1

Exponent of Infinite
Average Crack equivalent source Infinite Exposure

Soil-water Source vapor effective foundation indoor source Time for duration >
partition vapor Crack flow rate diffusion Area of Peclet attenuation bldg. Finite Finite source time for

coefficient, conc., radius, into bldg., coefficient, crack, number, coefficient, conc., source source depletion, source
Kd Csource rcrack Qsoil Dcrack

Acrack exp(Pef)  Cbuilding  term  term D depletion

(cm3/g) (g/m3) (cm) (cm3/s) (cm2/s) (cm2) (unitless) (unitless) (g/m3) (unitless) (sec)-1
(sec) (YES/NO)

2.22E+00 8.52E+01 0.10 1.91E+01 1.33E-02 4.00E+02 4.11E+15 NA NA 6.96E+02 6.87E-04 1.43E+07 YES

Finite
source Mass Finite Final
indoor limit source finite Unit

attenuation bldg. bldg. source bldg. risk Reference
coefficient, conc., conc., conc., factor, conc.,

<> Cbuilding Cbuilding Cbuilding URF RfC

(unitless) (g/m3) (g/m3) (g/m3) (g/m3)-1 (mg/m3)

NA 1.44E-03 NA 1.44E-03 NA 3.0E-02

END
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RESULTS SHEET

RISK-BASED SOIL CONCENTRATION CALCULATIONS: INCREMENTAL RISK CALCULATIONS:

Incremental Hazard
Indoor Indoor Risk-based Final risk from quotient

exposure exposure indoor Soil indoor vapor from vapor
soil soil exposure saturation exposure intrusion to intrusion to

conc., conc., soil conc., soil indoor air, indoor air,
carcinogen noncarcinogen conc., Csat conc., carcinogen noncarcinogen

(g/kg) (g/kg) (g/kg) (g/kg) (g/kg) (unitless) (unitless)

NA 2.17E+04 2.17E+04 4.60E+03 4.60E+03 NA NA

MESSAGE AND ERROR SUMMARY BELOW: (DO NOT USE RESULTS IF ERRORS ARE PRESENT)
MESSAGE: The values of Csource and Cbuilding on the INTERCALCS worksheet are based on unity and do not represent actual values.
MESSAGE: Risk/HQ or risk-based soil concentration is based on a route-to-route extrapolation.

SCROLL
DOWN

TO "END"

END

SL-ADV-REV2-4_300s_grp2_n-Butylbenzene.xls 4 of 8



VLOOKUP TABLES

Soil Properties Lookup Table Bulk Density

SCS Soil Type Ks (cm/h) 1 (1/cm) N (unitless) M (unitless) n (cm3/cm3) r (cm3/cm3) Mean Grain Diameter (cm) (g/cm3) w (cm3/cm3) SCS Soil Name

C 0.61 0.01496 1.253 0.2019 0.459 0.098 0.0092 1.43 0.215 Clay
CL 0.34 0.01581 1.416 0.2938 0.442 0.079 0.016 1.48 0.168 Clay Loam
L 0.50 0.01112 1.472 0.3207 0.399 0.061 0.020 1.59 0.148 Loam
LS 4.38 0.03475 1.746 0.4273 0.390 0.049 0.040 1.62 0.076 Loamy Sand
S 26.78 0.03524 3.177 0.6852 0.375 0.053 0.044 1.66 0.054 Sand
SC 0.47 0.03342 1.208 0.1722 0.385 0.117 0.025 1.63 0.197 Sandy Clay
SCL 0.55 0.02109 1.330 0.2481 0.384 0.063 0.029 1.63 0.146 Sandy Clay Loam
SI 1.82 0.00658 1.679 0.4044 0.489 0.050 0.0046 1.35 0.167 Silt
SIC 0.40 0.01622 1.321 0.2430 0.481 0.111 0.0039 1.38 0.216 Silty Clay
SICL 0.46 0.00839 1.521 0.3425 0.482 0.090 0.0056 1.37 0.198 Silty Clay Loam
SIL 0.76 0.00506 1.663 0.3987 0.439 0.065 0.011 1.49 0.180 Silt Loam
SL 1.60 0.02667 1.449 0.3099 0.387 0.039 0.030 1.62 0.103 Sandy Loam

Chemical Properties Lookup Table
Organic Pure Henry's Henry's Enthalpy of
carbon component law constant law constant Normal vaporization at Unit Physical
partition Diffusivity Diffusivity water Henry's at reference reference boiling Critical the normal risk Reference state at

coefficient, in air, in water, solubility, law constant temperature, temperature, point, temperature, boiling point, factor, conc., soil URF RfC
Koc Da Dw S H' H TR TB TC Hv,b URF RfC temperature, extrapolated extrapolated

CAS No. Chemical (cm3/g) (cm2/s) (cm2/s) (mg/L) (unitless) (atm-m3/mol) (oC) (oK) (oK) (cal/mol) (g/m3)-1 (mg/m3) (S,L,G) (X) (X)

Surrogate toxicity values (red 
numbers) used with the surrogate 
chemical presented below.

56235 Carbon tetrachloride 1.74E+02 7.80E-02 8.80E-06 7.93E+02 1.24E+00 3.03E-02 25 349.90 556.60 7,127 6.0E-06 1.0E-01 L
57749 Chlordane 1.20E+05 1.18E-02 4.37E-06 5.60E-02 1.99E-03 4.85E-05 25 624.24 885.73 14,000 1.0E-04 7.0E-04 S
58899 gamma-HCH (Lindane) 1.07E+03 1.42E-02 7.34E-06 7.30E+00 5.73E-04 1.40E-05 25 596.55 839.36 15,000 3.7E-04 1.1E-03 S X X
60297 Ethyl ether 5.73E+00 7.82E-02 8.61E-06 5.68E+04 1.35E+00 3.29E-02 25 307.50 466.74 6,338 0.0E+00 7.0E-01 L X
60571 Dieldrin 2.14E+04 1.25E-02 4.74E-06 1.95E-01 6.18E-04 1.51E-05 25 613.32 842.25 17,000 4.6E-03 1.8E-04 S X
67641 Acetone 5.75E-01 1.24E-01 1.14E-05 1.00E+06 1.59E-03 3.87E-05 25 329.20 508.10 6,955 0.0E+00 3.1E+01 L X
67663 Chloroform 3.98E+01 1.04E-01 1.00E-05 7.92E+03 1.50E-01 3.66E-03 25 334.32 536.40 6,988 2.3E-05 9.8E-02 L
67721 Hexachloroethane 1.78E+03 2.50E-03 6.80E-06 5.00E+01 1.59E-01 3.88E-03 25 458.00 695.00 9,510 1.1E-05 3.0E-02 S X
71432 Benzene 5.89E+01 8.80E-02 9.80E-06 1.79E+03 2.27E-01 5.54E-03 25 353.24 562.16 7,342 7.8E-06 3.0E-02 L
71556 1,1,1-Trichloroethane 1.10E+02 7.80E-02 8.80E-06 1.33E+03 7.03E-01 1.72E-02 25 347.24 545.00 7,136 0.0E+00 5.0E+00 L
72435 Methoxychlor 9.77E+04 1.56E-02 4.46E-06 1.00E-01 6.46E-04 1.58E-05 25 651.02 848.49 16,000 0.0E+00 1.8E-02 S X
72559 DDE 4.47E+06 1.44E-02 5.87E-06 1.20E-01 8.59E-04 2.09E-05 25 636.44 860.38 15,000 9.7E-05 0.0E+00 S X
74839 Methyl bromide 1.05E+01 7.28E-02 1.21E-05 1.52E+04 2.55E-01 6.22E-03 25 276.71 467.00 5,714 0.0E+00 5.0E-03 G
74873 Methyl chloride (chloromethane) 2.12E+00 1.26E-01 6.50E-06 5.33E+03 3.61E-01 8.80E-03 25 249.00 416.25 5,115 1.8E-06 9.0E-02 L
74908 Hydrogen cyanide 3.80E+00 1.93E-01 2.10E-05 1.00E+06 5.44E-03 1.33E-04 25 299.00 456.70 6,676 0.0E+00 3.0E-03 L
74953 Methylene  bromide 1.26E+01 4.30E-02 8.44E-06 1.19E+04 3.52E-02 8.59E-04 25 370.00 583.00 7,868 0.0E+00 4.0E-04 L X
75003 Chloroethane (ethyl chloride) 4.40E+00 2.71E-01 1.15E-05 5.68E+03 3.61E-01 8.80E-03 25 285.30 460.40 5,879 0.0E+00 1.0E+01 L X
75014 Vinyl chloride (chloroethene) 1.86E+01 1.06E-01 1.23E-05 8.80E+03 1.10E+00 2.69E-02 25 259.25 432.00 5,250 4.4E-06 1.0E-01 G
75058 Acetonitrile 4.20E+00 1.28E-01 1.66E-05 1.00E+06 1.42E-03 3.45E-05 25 354.60 545.50 7,110 0.0E+00 6.0E-02 L
75070 Acetaldehyde 1.06E+00 1.24E-01 1.41E-05 1.00E+06 3.23E-03 7.87E-05 25 293.10 466.00 6,157 2.2E-06 9.0E-03 L
75092 Methylene chloride 1.17E+01 1.01E-01 1.17E-05 1.30E+04 8.96E-02 2.18E-03 25 313.00 510.00 6,706 1.0E-08 6.0E-01 L
75150 Carbon disulfide 4.57E+01 1.04E-01 1.00E-05 1.19E+03 1.24E+00 3.02E-02 25 319.00 552.00 6,391 0.0E+00 7.0E-01 L
75218 Ethylene oxide 1.33E+00 1.04E-01 1.45E-05 3.04E+05 2.27E-02 5.54E-04 25 283.60 469.00 6,104 1.0E-04 0.0E+00 L
75252 Bromoform 8.71E+01 1.49E-02 1.03E-05 3.10E+03 2.41E-02 5.88E-04 25 422.35 696.00 9,479 1.1E-06 0.0E+00 L X
75274 Bromodichloromethane 5.50E+01 2.98E-02 1.06E-05 6.74E+03 6.54E-02 1.60E-03 25 363.15 585.85 7,800 3.7E-05 0.0E+00 L X X
75296 2-Chloropropane 9.14E+00 8.88E-02 1.01E-05 3.73E+03 5.93E-01 1.45E-02 25 308.70 485.00 6,286 0.0E+00 1.0E-01 L
75343 1,1-Dichloroethane 3.16E+01 7.42E-02 1.05E-05 5.06E+03 2.30E-01 5.61E-03 25 330.55 523.00 6,895 1.6E-06 0.0E+00 L
75354 1,1-Dichloroethylene 5.89E+01 9.00E-02 1.04E-05 2.25E+03 1.07E+00 2.60E-02 25 304.75 576.05 6,247 0.0E+00 2.0E-01 L
75456 Chlorodifluoromethane 4.79E+01 1.01E-01 1.28E-05 2.00E+00 1.10E+00 2.70E-02 25 232.40 369.30 4,836 0.0E+00 5.0E+01 L
75694 Trichlorofluoromethane 4.97E+02 8.70E-02 9.70E-06 1.10E+03 3.97E+00 9.68E-02 25 296.70 471.00 5,999 0.0E+00 7.0E-01 L
75718 Dichlorodifluoromethane 4.57E+02 6.65E-02 9.92E-06 2.80E+02 1.40E+01 3.42E-01 25 243.20 384.95 9,421 0.0E+00 1.0E-01 L
76131 1,1,2-Trichloro-1,2,2-trifluoroetha 1.11E+04 7.80E-02 8.20E-06 1.70E+02 1.97E+01 4.80E-01 25 320.70 487.30 6,463 0.0E+00 3.0E+01 L
76448 Heptachlor 1.41E+06 1.12E-02 5.69E-06 1.80E-01 6.05E+01 1.48E+00 25 603.69 846.31 13,000 1.3E-03 1.8E-03 S X
77474 Hexachlorocyclopentadiene 2.00E+05 1.61E-02 7.21E-06 1.80E+00 1.10E+00 2.69E-02 25 512.15 746.00 10,931 0.0E+00 2.0E-04 L
78831 Isobutanol 2.59E+00 8.60E-02 9.30E-06 8.50E+04 4.83E-04 1.18E-05 25 381.04 547.78 10,936 0.0E+00 1.1E+00 L X
78875 1,2-Dichloropropane 4.37E+01 7.82E-02 8.73E-06 2.80E+03 1.15E-01 2.79E-03 25 369.52 572.00 7,590 1.0E-05 4.0E-03 L X
78933 Methylethylketone (2-butanone) 2.30E+00 8.08E-02 9.80E-06 2.23E+05 2.29E-03 5.58E-05 25 352.50 536.78 7,481 0.0E+00 5.0E+00 L
79005 1,1,2-Trichloroethane 5.01E+01 7.80E-02 8.80E-06 4.42E+03 3.73E-02 9.11E-04 25 386.15 602.00 8,322 1.6E-05 2.0E-04 L X
79016 Trichloroethylene 1.66E+02 7.90E-02 9.10E-06 1.47E+03 4.21E-01 1.03E-02 25 360.36 544.20 7,505 4.1E-06 3.0E-03 L X
79209 Methyl acetate 3.26E+00 1.04E-01 1.00E-05 2.00E+03 4.84E-03 1.18E-04 25 329.80 506.70 7,260 0.0E+00 3.5E+00 L X
79345 1,1,2,2-Tetrachloroethane 9.33E+01 7.10E-02 7.90E-06 2.96E+03 1.41E-02 3.44E-04 25 419.60 661.15 8,996 5.8E-05 0.0E+00 L X
79469 2-Nitropropane 1.17E+01 9.23E-02 1.01E-05 1.70E+04 5.03E-03 1.23E-04 25 393.20 594.00 8,383 2.7E-03 2.0E-02 L
80626 Methylmethacrylate 6.98E+00 7.70E-02 8.60E-06 1.50E+04 1.38E-02 3.36E-04 25 373.50 567.00 8,975 0.0E+00 7.0E-01 L
83329 Acenaphthene 7.08E+03 4.21E-02 7.69E-06 3.57E+00 6.34E-03 1.55E-04 25 550.54 803.15 12,155 0.0E+00 0.0E+00 S X
86737 Fluorene 1.38E+04 3.63E-02 7.88E-06 1.98E+00 2.60E-03 6.34E-05 25 570.44 870.00 12,666 0.0E+00 0.0E+00 S X
87683 Hexachloro-1,3-butadiene 5.37E+04 5.61E-02 6.16E-06 3.20E+00 3.33E-01 8.13E-03 25 486.15 738.00 10,206 2.2E-05 0.0E+00 L X
88722 o-Nitrotoluene 3.24E+02 5.87E-02 8.67E-06 6.50E+02 5.11E-04 1.25E-05 25 495.00 720.00 12,239 0.0E+00 0.0E+00 L X
91203 Naphthalene 2.00E+03 5.90E-02 7.50E-06 3.10E+01 1.98E-02 4.82E-04 25 491.14 748.40 10,373 3.4E-05 3.0E-03 S
91576 2-Methylnaphthalene 2.81E+03 5.22E-02 7.75E-06 2.46E+01 2.12E-02 5.17E-04 25 514.26 761.00 12,600 0.0E+00 3.0E-03 S X Naphthalene
92524 Biphenyl 4.38E+03 4.04E-02 8.15E-06 7.45E+00 1.23E-02 2.99E-04 25 529.10 789.00 10,890 0.0E+00 1.8E-01 S X
95476 o-Xylene 3.63E+02 8.70E-02 1.00E-05 1.78E+02 2.12E-01 5.18E-03 25 417.60 630.30 8,661 0.0E+00 1.0E-01 L
95501 1,2-Dichlorobenzene 6.17E+02 6.90E-02 7.90E-06 1.56E+02 7.77E-02 1.90E-03 25 453.57 705.00 9,700 0.0E+00 2.0E-01 L
95578 2-Chlorophenol 3.88E+02 5.01E-02 9.46E-06 2.20E+04 1.60E-02 1.18E+05 25 447.53 675.00 9,572 0.0E+00 2.0E-01 L X Phenol
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95636 1,2,4-Trimethylbenzene 1.35E+03 6.06E-02 7.92E-06 5.70E+01 2.52E-01 6.14E-03 25 442.30 649.17 9,369 0.0E+00 7.0E-03 L
96184 1,2,3-Trichloropropane 2.20E+01 7.10E-02 7.90E-06 1.75E+03 1.67E-02 4.08E-04 25 430.00 652.00 9,171 0.0E+00 3.0E-04 L X
96333 Methyl acrylate 4.53E+00 9.76E-02 1.02E-05 6.00E+04 7.68E-03 1.87E-04 25 353.70 536.00 7,749 0.0E+00 1.1E-01 L X
97632 Ethylmethacrylate 2.95E+01 6.53E-02 8.37E-06 3.67E+03 3.44E-02 8.40E-04 25 390.00 571.00 10,957 0.0E+00 3.2E-01 L X
98066 tert-Butylbenzene 7.71E+02 5.65E-02 8.02E-06 2.95E+01 4.87E-01 1.19E-02 25 442.10 1220.00 8,980 0.0E+00 3.0E-02 L X Benzene
98828 Cumene 4.89E+02 6.50E-02 7.10E-06 6.13E+01 4.74E+01 1.46E-02 25 425.56 631.10 10,335 0.0E+00 4.0E-01 L
98862 Acetophenone 5.77E+01 6.00E-02 8.73E-06 6.13E+03 4.38E-04 1.07E-05 25 475.00 709.50 11,732 0.0E+00 3.5E-01 S,L X
98953 Nitrobenzene 6.46E+01 7.60E-02 8.60E-06 2.09E+03 9.82E-04 2.39E-05 25 483.95 719.00 10,566 4.0E-05 9.0E-03 L

100414 Ethylbenzene 3.63E+02 7.50E-02 7.80E-06 1.69E+02 3.22E-01 7.86E-03 25 409.34 617.20 8,501 2.5E-06 1.0E+00 L
100425 Styrene 7.76E+02 7.10E-02 8.00E-06 3.10E+02 1.12E-01 2.74E-03 25 418.31 636.00 8,737 0.0E+00 1.0E+00 L
100447 Benzylchloride 6.14E+01 7.50E-02 7.80E-06 5.25E+02 1.70E-02 4.14E-04 25 452.00 685.00 8,773 4.9E-05 0.0E+00 L X
100527 Benzaldehyde 4.59E+01 7.21E-02 9.07E-06 3.30E+03 9.73E-04 2.37E-05 25 452.00 695.00 11,658 0.0E+00 3.5E-01 L X
103651 n-Propylbenzene 5.62E+02 6.01E-02 7.83E-06 6.00E+01 4.37E-01 1.07E-02 25 432.20 630.00 9,123 0.0E+00 1.0E+00 L X
104518 n-Butylbenzene 1.11E+03 5.70E-02 8.12E-06 2.00E+00 5.38E-01 1.31E-02 25 456.46 660.50 9,290 0.0E+00 3.0E-02 L X Benzene
106423 p-Xylene 3.89E+02 7.69E-02 8.44E-06 1.85E+02 3.13E-01 7.64E-03 25 411.52 616.20 8,525 0.0E+00 1.0E-01 L
106467 1,4-Dichlorobenzene 6.17E+02 6.90E-02 7.90E-06 7.90E+01 9.82E-02 2.39E-03 25 447.21 684.75 9,271 1.1E-05 8.0E-01 S
106934 1,2-Dibromoethane (ethylene dibr 2.50E+01 2.17E-02 1.19E-05 4.18E+03 3.04E-02 7.41E-04 25 404.60 583.00 8,310 6.0E-04 9.0E-03 L
106990 1,3-Butadiene 1.91E+01 2.49E-01 1.08E-05 7.35E+02 3.01E+00 7.34E-02 25 268.60 425.00 5,370 3.0E-02 2.0E-03 L
107028 Acrolein 2.76E+00 1.05E-01 1.22E-05 2.13E+05 4.99E-03 1.22E-04 25 325.60 506.00 6,731 0.0E+00 2.0E-05 L
107062 1,2-Dichloroethane 1.74E+01 1.04E-01 9.90E-06 8.52E+03 4.00E-02 9.77E-04 25 356.65 561.00 7,643 2.6E-05 7.0E-03 L
107131 Acrylonitrile 5.90E+00 1.22E-01 1.34E-05 7.40E+04 4.21E-03 1.03E-04 25 350.30 519.00 7,786 6.8E-05 2.0E-03 L
108054 Vinyl acetate 5.25E+00 8.50E-02 9.20E-06 2.00E+04 2.09E-02 5.10E-04 25 345.65 519.13 7,800 0.0E+00 2.0E-01 L
108101 Methylisobutylketone (4-methyl-2 9.06E+00 7.50E-02 7.80E-06 1.90E+04 5.64E-03 1.38E-04 25 389.50 571.00 8,243 0.0E+00 3.0E+00 L
108383 m-Xylene 4.07E+02 7.00E-02 7.80E-06 1.61E+02 3.00E-01 7.32E-03 25 412.27 617.05 8,523 0.0E+00 1.0E-01 L
108678 1,3,5-Trimethylbenzene 1.35E+03 6.02E-02 8.67E-06 2.00E+00 2.41E-01 5.87E-03 25 437.89 637.25 9,321 0.0E+00 7.0E-03 L 1,2,4-Trimethylbenzene
108872 Methylcyclohexane 7.85E+01 7.35E-02 8.52E-06 1.40E+01 4.22E+00 1.03E-01 25 373.90 572.20 7,474 0.0E+00 3.0E+00 L
108883 Toluene 1.82E+02 8.70E-02 8.60E-06 5.26E+02 2.72E-01 6.62E-03 25 383.78 591.79 7,930 0.0E+00 5.0E+00 L
108907 Chlorobenzene 2.19E+02 7.30E-02 8.70E-06 4.72E+02 1.51E-01 3.69E-03 25 404.87 632.40 8,410 0.0E+00 5.0E-02 L
109693 1-Chlorobutane 1.72E+01 8.26E-02 1.00E-05 1.10E+03 6.93E-01 1.69E-02 25 351.60 542.00 7,263 0.0E+00 1.4E+00 L X
110009 Furan 1.86E+01 1.04E-01 1.22E-05 1.00E+04 2.21E-01 5.39E-03 25 304.60 490.20 6,477 0.0E+00 3.5E-03 L X
110543 Hexane 4.34E+01 2.00E-01 7.77E-06 1.24E+01 6.82E+01 1.66E+00 25 341.70 508.00 6,895 0.0E+00 2.0E-01 L
111444 Bis(2-chloroethyl)ether 1.55E+01 6.92E-02 7.53E-06 1.72E+04 7.36E-04 1.80E-05 25 451.15 659.79 10,803 3.3E-04 0.0E+00 L
115297 Endosulfan 2.14E+03 1.15E-02 4.55E-06 5.10E-01 4.58E-04 1.12E-05 25 674.43 942.94 14,000 0.0E+00 2.1E-02 S X
118741 Hexachlorobenzene 5.50E+04 5.42E-02 5.91E-06 5.00E-03 5.40E-02 1.32E-03 25 582.55 825.00 14,447 4.6E-04 0.0E+00 S X
120821 1,2,4-Trichlorobenzene 1.78E+03 3.00E-02 8.23E-06 4.88E+01 5.81E-02 1.42E-03 25 486.15 725.00 10,471 0.0E+00 2.0E-03 L
123739 Crotonaldehyde (2-butenal) 4.82E+00 9.56E-02 1.07E-05 3.69E+04 7.99E-04 1.95E-05 25 375.20 568.00 9 5.4E-04 0.0E+00 L X
124481 Chlorodibromomethane 6.31E+01 1.96E-02 1.05E-05 2.60E+03 3.20E-02 7.81E-04 25 416.14 678.20 5,900 2.7E-05 0.0E+00 L X X
126987 Methacrylonitrile 3.58E+01 1.12E-01 1.32E-05 2.54E+04 1.01E-02 2.46E-04 25 363.30 554.00 7,600 0.0E+00 7.0E-04 L
126998 2-Chloro-1,3-butadiene (chloropre 6.73E+01 8.58E-02 1.03E-05 2.12E+03 4.91E-01 1.20E-02 25 332.40 525.00 8,075 0.0E+00 7.0E-03 L
127184 Tetrachloroethylene 1.55E+02 7.20E-02 8.20E-06 2.00E+02 7.53E-01 1.84E-02 25 394.40 620.20 8,288 2.6E-07 6.0E-04 L
129000 Pyrene 1.05E+05 2.72E-02 7.24E-06 1.35E+00 4.50E-04 1.10E-05 25 667.95 936 14370 0.0E+00 0.0E+00 S X
132649 Dibenzofuran 5.15E+03 2.38E-02 6.00E-06 3.10E+00 5.15E-04 1.26E-05 25 560 824 66400 0.0E+00 0.0E+00 S X
135988 sec-Butylbenzene 9.66E+02 5.70E-02 8.12E-06 3.94E+00 5.68E-01 1.39E-02 25 446.5 679 88730 0.0E+00 3.0E-02 L X Benzene
141786 Ethylacetate 6.44E+00 7.32E-02 9.70E-06 8.03E+04 5.64E-03 1.38E-04 25 350.26 523.3 7633.66 0.0E+00 3.2E+00 L X
156592 cis-1,2-Dichloroethylene 3.55E+01 7.36E-02 1.13E-05 3.50E+03 1.67E-01 4.07E-03 25 333.65 544 7192 0.0E+00 6.0E-02 L X trans-1,2-Dichloroethylene
156605 trans-1,2-Dichloroethylene 5.25E+01 7.07E-02 1.19E-05 6.30E+03 3.84E-01 9.36E-03 25 320.85 516.5 6717 0.0E+00 6.0E-02 L X
541731 1,3-Dichlorobenzene 1.98E+03 6.92E-02 7.86E-06 1.34E+02 1.27E-01 3.09E-03 25 446 684 9230.18 0.0E+00 2.0E-01 L X 1,2-Dichlorobenzene
309002 Aldrin 2.45E+06 1.32E-02 4.86E-06 1.70E-02 6.95E-03 1.70E-04 25 603.01 839.37 15000 4.9E-03 1.1E-04 S X
319846 alpha-HCH (alpha-BHC) 1.23E+03 1.42E-02 7.34E-06 2.00E+00 4.34E-04 1.06E-05 25 596.55 839.36 15000 1.8E-03 0.0E+00 S
542756 1,3-Dichloropropene 4.57E+01 6.26E-02 1.00E-05 2.80E+03 7.24E-01 1.77E-02 25 381.15 587.38 7900 4.0E-06 2.0E-02 L
630206 1,1,1,2-Tetrachloroethane 1.16E+02 7.10E-02 7.90E-06 1.10E+03 9.90E-02 2.41E-03 25 403.5 624 9768.282525 7.4E-06 0.0E+00 L X

1634044 MTBE 7.26E+00 1.02E-01 1.05E-05 5.10E+04 2.56E-02 6.23E-04 25 328.3 497.1 6677.66 0.0E+00 3.0E+00 L
7439976 Mercury (elemental) 5.20E+01 3.07E-02 6.30E-06 2.00E+01 4.40E-01 1.07E-02 25 629.88 1750 14127 0.0E+00 3.0E-04 L
591786 2-Hexanone 1.50E+01 7.00E-02 8.40E-06 1.70E+04 3.80E-03 9.30E-05 25 400.8 587 8554 0.0E+00 3.0E-02 L

Highlighted chemicals do not have inhalation toxicity values or a surrogate.
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DATA ENTRY SHEET

CALCULATE RISK-BASED SOIL CONCENTRATION (enter "X" in "YES" box)

YES X

OR
CALCULATE INCREMENTAL RISKS FROM ACTUAL SOIL CONCENTRATION (enter "X" in "YES" box and initial soil conc. below)

YES

ENTER ENTER
Initial

Chemical soil
CAS No. conc.,

(numbers only, CR

no dashes) (g/kg) Chemical

75092 Methylene chloride

ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER
MORE Depth Depth below Totals must add up to value of Lt (cell G28) Soil

 below grade grade to bottom Thickness Thickness stratum A User-defined
Average to bottom Depth below of contamination, Thickness of soil of soil SCS stratum A

soil of enclosed grade to top (enter value of 0 of soil stratum B, stratum C, soil type soil vapor
temperature, space floor, of contamination, if value is unknown) stratum A, (Enter value or 0) (Enter value or 0) (used to estimate OR permeability,

TS LF Lt Lb hA hB hC soil vapor kv

(oC) (cm) (cm) (cm) (cm) (cm) (cm) permeability) (cm2)

10 15 152 213 152 0 0 1.00E-08

ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER
MORE Stratum A Stratum A Stratum A Stratum A Stratum A Stratum B Stratum B Stratum B Stratum B Stratum B Stratum C Stratum C Stratum C Stratum C Stratum C
 SCS soil dry soil total soil water-filled soil organic SCS soil dry soil total soil water-filled soil organic SCS soil dry soil total soil water-filled soil organic

soil type bulk density, porosity, porosity, carbon fraction, soil type bulk density, porosity, porosity, carbon fraction, soil type bulk density, porosity, porosity, carbon fraction,

b
A nA

w
A foc

A b
B nB

w
B foc

B b
C nC

w
C foc

C

(g/cm3) (unitless) (cm3/cm3) (unitless) (g/cm3) (unitless) (cm3/cm3) (unitless) (g/cm3) (unitless) (cm3/cm3) (unitless)

1.65 0.439 0.045 0.002

ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER
MORE Enclosed Enclosed Enclosed Average vapor
 space Soil-bldg. space space Enclosed Floor-wall Indoor flow rate into bldg.

floor pressure floor floor space seam crack air exchange OR
thickness, differential, length, width, height, width, rate, Leave blank to calculate

Lcrack P LB WB HB w ER Qsoil

(cm) (g/cm-s2) (cm) (cm) (cm) (cm) (1/h) (L/m)

10 40 1000 1000 244 0.1 0.25

ENTER ENTER ENTER ENTER ENTER ENTER
Averaging Averaging Target Target hazard
time for time for Exposure Exposure risk for quotient for

carcinogens, noncarcinogens, duration, frequency, carcinogens, noncarcinogens,
ATC ATNC ED EF TR THQ

(yrs) (yrs) (yrs) (days/yr) (unitless) (unitless)

70 30 30 350 1.0E-05 1

Used to calculate risk-based
END soil concentration.

SL-ADV
Version 3.1; 02/04

Reset to 
Defaults

Lookup Soil 
Parameters

Lookup Soil 
Parameters

Lookup Soil 
Parameters
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CHEMICAL PROPERTIES SHEET

Henry's Henry's Enthalpy of Organic Pure
law constant law constant vaporization at Normal carbon component Unit Physical

Diffusivity Diffusivity at reference reference the normal boiling Critical partition water risk Reference state at
in air, in water, temperature, temperature, boiling point, point, temperature, coefficient, solubility, factor, conc., soil

Da Dw H TR Hv,b TB TC Koc S URF RfC temperature,

(cm2/s) (cm2/s) (atm-m3/mol) (oC) (cal/mol) (oK) (oK) (cm3/g) (mg/L) (g/m3)-1 (mg/m3) (S,L,G)

1.01E-01 1.17E-05 2.18E-03 25 6,706 313.00 510.00 1.17E+01 1.30E+04 1.0E-08 6.0E-01 L

END
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INTERMEDIATE CALCULATIONS SHEET

Stratum A Stratum B Stratum C Stratum A Stratum A Stratum A Stratum A Floor-
Source- soil soil soil effective soil soil soil wall Initial soil Bldg.

Exposure building air-filled air-filled air-filled total fluid intrinsic relative air effective vapor seam concentration ventilation
duration, separation, porosity, porosity, porosity, saturation, permeability, permeability, permeability, perimeter, used, rate,

 LT a
A a

B a
C Ste ki krg kv Xcrack CR Qbuilding

(sec) (cm) (cm3/cm3) (cm3/cm3) (cm3/cm3) (cm3/cm3) (cm2) (cm2) (cm2) (cm) (g/kg) (cm3/s)

9.46E+08 137 0.394 ERROR ERROR #N/A #N/A #N/A 1.00E-08 4,000 1.00E+00 1.69E+04

Area of Stratum Stratum Stratum Total
enclosed Crack- Crack Enthalpy of Henry's law Henry's law Vapor A B C overall

space to-total depth vaporization at constant at constant at viscosity at effective effective effective effective Diffusion Convection
below area below ave. soil ave. soil ave. soil ave. soil diffusion diffusion diffusion diffusion path path
grade, ratio, grade, temperature, temperature, temperature, temperature, coefficient, coefficient, coefficient, coefficient, length, length,

AB  Zcrack Hv,TS HTS H'TS TS Deff
A Deff

B Deff
C Deff

T Ld Lp

(cm2) (unitless) (cm) (cal/mol) (atm-m3/mol) (unitless) (g/cm-s) (cm2/s) (cm2/s) (cm2/s) (cm2/s) (cm) (cm)

1.06E+06 3.77E-04 15 7,034 1.16E-03 5.01E-02 1.75E-04 2.36E-02 0.00E+00 0.00E+00 2.36E-02 137 15

Exponent of Infinite
Average Crack equivalent source Infinite Exposure

Soil-water Source vapor effective foundation indoor source Time for duration >
partition vapor Crack flow rate diffusion Area of Peclet attenuation bldg. Finite Finite source time for

coefficient, conc., radius, into bldg., coefficient, crack, number, coefficient, conc., source source depletion, source
Kd Csource rcrack Qsoil Dcrack

Acrack exp(Pef)  Cbuilding  term  term D depletion

(cm3/g) (g/m3) (cm) (cm3/s) (cm2/s) (cm2) (unitless) (unitless) (g/m3) (unitless) (sec)-1
(sec) (YES/NO)

2.34E-02 8.00E+02 0.10 1.00E+01 2.36E-02 4.00E+02 4.25E+04 NA NA 1.92E+01 6.09E-07 1.42E+07 YES

Finite
source Mass Finite Final
indoor limit source finite Unit

attenuation bldg. bldg. source bldg. risk Reference
coefficient, conc., conc., conc., factor, conc.,

<> Cbuilding Cbuilding Cbuilding URF RfC

(unitless) (g/m3) (g/m3) (g/m3) (g/m3)-1 (mg/m3)

NA 6.66E-03 NA 6.66E-03 1.0E-08 6.0E-01

END
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RESULTS SHEET

RISK-BASED SOIL CONCENTRATION CALCULATIONS: INCREMENTAL RISK CALCULATIONS:

Incremental Hazard
Indoor Indoor Risk-based Final risk from quotient

exposure exposure indoor Soil indoor vapor from vapor
soil soil exposure saturation exposure intrusion to intrusion to

conc., conc., soil conc., soil indoor air, indoor air,
carcinogen noncarcinogen conc., Csat conc., carcinogen noncarcinogen

(g/kg) (g/kg) (g/kg) (g/kg) (g/kg) (unitless) (unitless)

3.66E+05 9.40E+04 9.40E+04 8.16E+05 9.40E+04 NA NA

MESSAGE AND ERROR SUMMARY BELOW: (DO NOT USE RESULTS IF ERRORS ARE PRESENT)
MESSAGE: The values of Csource and Cbuilding on the INTERCALCS worksheet are based on unity and do not represent actual values.

SCROLL
DOWN

TO "END"

END

SL-ADV-REV2-4_300s_grp2_Methylene Chloride.xls 4 of 8



VLOOKUP TABLES

Soil Properties Lookup Table Bulk Density

SCS Soil Type Ks (cm/h) 1 (1/cm) N (unitless) M (unitless) n (cm3/cm3) r (cm3/cm3) Mean Grain Diameter (cm) (g/cm3) w (cm3/cm3) SCS Soil Name

C 0.61 0.01496 1.253 0.2019 0.459 0.098 0.0092 1.43 0.215 Clay
CL 0.34 0.01581 1.416 0.2938 0.442 0.079 0.016 1.48 0.168 Clay Loam
L 0.50 0.01112 1.472 0.3207 0.399 0.061 0.020 1.59 0.148 Loam
LS 4.38 0.03475 1.746 0.4273 0.390 0.049 0.040 1.62 0.076 Loamy Sand
S 26.78 0.03524 3.177 0.6852 0.375 0.053 0.044 1.66 0.054 Sand
SC 0.47 0.03342 1.208 0.1722 0.385 0.117 0.025 1.63 0.197 Sandy Clay
SCL 0.55 0.02109 1.330 0.2481 0.384 0.063 0.029 1.63 0.146 Sandy Clay Loam
SI 1.82 0.00658 1.679 0.4044 0.489 0.050 0.0046 1.35 0.167 Silt
SIC 0.40 0.01622 1.321 0.2430 0.481 0.111 0.0039 1.38 0.216 Silty Clay
SICL 0.46 0.00839 1.521 0.3425 0.482 0.090 0.0056 1.37 0.198 Silty Clay Loam
SIL 0.76 0.00506 1.663 0.3987 0.439 0.065 0.011 1.49 0.180 Silt Loam
SL 1.60 0.02667 1.449 0.3099 0.387 0.039 0.030 1.62 0.103 Sandy Loam

Chemical Properties Lookup Table
Organic Pure Henry's Henry's Enthalpy of
carbon component law constant law constant Normal vaporization at Unit Physical
partition Diffusivity Diffusivity water Henry's at reference reference boiling Critical the normal risk Reference state at

coefficient, in air, in water, solubility, law constant temperature, temperature, point, temperature, boiling point, factor, conc., soil URF RfC
Koc Da Dw S H' H TR TB TC Hv,b URF RfC temperature, extrapolated extrapolated

CAS No. Chemical (cm3/g) (cm2/s) (cm2/s) (mg/L) (unitless) (atm-m3/mol) (oC) (oK) (oK) (cal/mol) (g/m3)-1 (mg/m3) (S,L,G) (X) (X)

Surrogate toxicity values (red 
numbers) used with the surrogate 
chemical presented below.

56235 Carbon tetrachloride 1.74E+02 7.80E-02 8.80E-06 7.93E+02 1.24E+00 3.03E-02 25 349.90 556.60 7,127 6.0E-06 1.0E-01 L
57749 Chlordane 1.20E+05 1.18E-02 4.37E-06 5.60E-02 1.99E-03 4.85E-05 25 624.24 885.73 14,000 1.0E-04 7.0E-04 S
58899 gamma-HCH (Lindane) 1.07E+03 1.42E-02 7.34E-06 7.30E+00 5.73E-04 1.40E-05 25 596.55 839.36 15,000 3.7E-04 1.1E-03 S X X
60297 Ethyl ether 5.73E+00 7.82E-02 8.61E-06 5.68E+04 1.35E+00 3.29E-02 25 307.50 466.74 6,338 0.0E+00 7.0E-01 L X
60571 Dieldrin 2.14E+04 1.25E-02 4.74E-06 1.95E-01 6.18E-04 1.51E-05 25 613.32 842.25 17,000 4.6E-03 1.8E-04 S X
67641 Acetone 5.75E-01 1.24E-01 1.14E-05 1.00E+06 1.59E-03 3.87E-05 25 329.20 508.10 6,955 0.0E+00 3.1E+01 L X
67663 Chloroform 3.98E+01 1.04E-01 1.00E-05 7.92E+03 1.50E-01 3.66E-03 25 334.32 536.40 6,988 2.3E-05 9.8E-02 L
67721 Hexachloroethane 1.78E+03 2.50E-03 6.80E-06 5.00E+01 1.59E-01 3.88E-03 25 458.00 695.00 9,510 1.1E-05 3.0E-02 S X
71432 Benzene 5.89E+01 8.80E-02 9.80E-06 1.79E+03 2.27E-01 5.54E-03 25 353.24 562.16 7,342 7.8E-06 3.0E-02 L
71556 1,1,1-Trichloroethane 1.10E+02 7.80E-02 8.80E-06 1.33E+03 7.03E-01 1.72E-02 25 347.24 545.00 7,136 0.0E+00 5.0E+00 L
72435 Methoxychlor 9.77E+04 1.56E-02 4.46E-06 1.00E-01 6.46E-04 1.58E-05 25 651.02 848.49 16,000 0.0E+00 1.8E-02 S X
72559 DDE 4.47E+06 1.44E-02 5.87E-06 1.20E-01 8.59E-04 2.09E-05 25 636.44 860.38 15,000 9.7E-05 0.0E+00 S X
74839 Methyl bromide 1.05E+01 7.28E-02 1.21E-05 1.52E+04 2.55E-01 6.22E-03 25 276.71 467.00 5,714 0.0E+00 5.0E-03 G
74873 Methyl chloride (chloromethane) 2.12E+00 1.26E-01 6.50E-06 5.33E+03 3.61E-01 8.80E-03 25 249.00 416.25 5,115 1.8E-06 9.0E-02 L
74908 Hydrogen cyanide 3.80E+00 1.93E-01 2.10E-05 1.00E+06 5.44E-03 1.33E-04 25 299.00 456.70 6,676 0.0E+00 3.0E-03 L
74953 Methylene  bromide 1.26E+01 4.30E-02 8.44E-06 1.19E+04 3.52E-02 8.59E-04 25 370.00 583.00 7,868 0.0E+00 4.0E-04 L X
75003 Chloroethane (ethyl chloride) 4.40E+00 2.71E-01 1.15E-05 5.68E+03 3.61E-01 8.80E-03 25 285.30 460.40 5,879 0.0E+00 1.0E+01 L X
75014 Vinyl chloride (chloroethene) 1.86E+01 1.06E-01 1.23E-05 8.80E+03 1.10E+00 2.69E-02 25 259.25 432.00 5,250 4.4E-06 1.0E-01 G
75058 Acetonitrile 4.20E+00 1.28E-01 1.66E-05 1.00E+06 1.42E-03 3.45E-05 25 354.60 545.50 7,110 0.0E+00 6.0E-02 L
75070 Acetaldehyde 1.06E+00 1.24E-01 1.41E-05 1.00E+06 3.23E-03 7.87E-05 25 293.10 466.00 6,157 2.2E-06 9.0E-03 L
75092 Methylene chloride 1.17E+01 1.01E-01 1.17E-05 1.30E+04 8.96E-02 2.18E-03 25 313.00 510.00 6,706 1.0E-08 6.0E-01 L
75150 Carbon disulfide 4.57E+01 1.04E-01 1.00E-05 1.19E+03 1.24E+00 3.02E-02 25 319.00 552.00 6,391 0.0E+00 7.0E-01 L
75218 Ethylene oxide 1.33E+00 1.04E-01 1.45E-05 3.04E+05 2.27E-02 5.54E-04 25 283.60 469.00 6,104 1.0E-04 0.0E+00 L
75252 Bromoform 8.71E+01 1.49E-02 1.03E-05 3.10E+03 2.41E-02 5.88E-04 25 422.35 696.00 9,479 1.1E-06 0.0E+00 L X
75274 Bromodichloromethane 5.50E+01 2.98E-02 1.06E-05 6.74E+03 6.54E-02 1.60E-03 25 363.15 585.85 7,800 3.7E-05 0.0E+00 L X X
75296 2-Chloropropane 9.14E+00 8.88E-02 1.01E-05 3.73E+03 5.93E-01 1.45E-02 25 308.70 485.00 6,286 0.0E+00 1.0E-01 L
75343 1,1-Dichloroethane 3.16E+01 7.42E-02 1.05E-05 5.06E+03 2.30E-01 5.61E-03 25 330.55 523.00 6,895 1.6E-06 0.0E+00 L
75354 1,1-Dichloroethylene 5.89E+01 9.00E-02 1.04E-05 2.25E+03 1.07E+00 2.60E-02 25 304.75 576.05 6,247 0.0E+00 2.0E-01 L
75456 Chlorodifluoromethane 4.79E+01 1.01E-01 1.28E-05 2.00E+00 1.10E+00 2.70E-02 25 232.40 369.30 4,836 0.0E+00 5.0E+01 L
75694 Trichlorofluoromethane 4.97E+02 8.70E-02 9.70E-06 1.10E+03 3.97E+00 9.68E-02 25 296.70 471.00 5,999 0.0E+00 7.0E-01 L
75718 Dichlorodifluoromethane 4.57E+02 6.65E-02 9.92E-06 2.80E+02 1.40E+01 3.42E-01 25 243.20 384.95 9,421 0.0E+00 1.0E-01 L
76131 1,1,2-Trichloro-1,2,2-trifluoroetha 1.11E+04 7.80E-02 8.20E-06 1.70E+02 1.97E+01 4.80E-01 25 320.70 487.30 6,463 0.0E+00 3.0E+01 L
76448 Heptachlor 1.41E+06 1.12E-02 5.69E-06 1.80E-01 6.05E+01 1.48E+00 25 603.69 846.31 13,000 1.3E-03 1.8E-03 S X
77474 Hexachlorocyclopentadiene 2.00E+05 1.61E-02 7.21E-06 1.80E+00 1.10E+00 2.69E-02 25 512.15 746.00 10,931 0.0E+00 2.0E-04 L
78831 Isobutanol 2.59E+00 8.60E-02 9.30E-06 8.50E+04 4.83E-04 1.18E-05 25 381.04 547.78 10,936 0.0E+00 1.1E+00 L X
78875 1,2-Dichloropropane 4.37E+01 7.82E-02 8.73E-06 2.80E+03 1.15E-01 2.79E-03 25 369.52 572.00 7,590 1.0E-05 4.0E-03 L X
78933 Methylethylketone (2-butanone) 2.30E+00 8.08E-02 9.80E-06 2.23E+05 2.29E-03 5.58E-05 25 352.50 536.78 7,481 0.0E+00 5.0E+00 L
79005 1,1,2-Trichloroethane 5.01E+01 7.80E-02 8.80E-06 4.42E+03 3.73E-02 9.11E-04 25 386.15 602.00 8,322 1.6E-05 2.0E-04 L X
79016 Trichloroethylene 1.66E+02 7.90E-02 9.10E-06 1.47E+03 4.21E-01 1.03E-02 25 360.36 544.20 7,505 4.1E-06 3.0E-03 L X
79209 Methyl acetate 3.26E+00 1.04E-01 1.00E-05 2.00E+03 4.84E-03 1.18E-04 25 329.80 506.70 7,260 0.0E+00 3.5E+00 L X
79345 1,1,2,2-Tetrachloroethane 9.33E+01 7.10E-02 7.90E-06 2.96E+03 1.41E-02 3.44E-04 25 419.60 661.15 8,996 5.8E-05 0.0E+00 L X
79469 2-Nitropropane 1.17E+01 9.23E-02 1.01E-05 1.70E+04 5.03E-03 1.23E-04 25 393.20 594.00 8,383 2.7E-03 2.0E-02 L
80626 Methylmethacrylate 6.98E+00 7.70E-02 8.60E-06 1.50E+04 1.38E-02 3.36E-04 25 373.50 567.00 8,975 0.0E+00 7.0E-01 L
83329 Acenaphthene 7.08E+03 4.21E-02 7.69E-06 3.57E+00 6.34E-03 1.55E-04 25 550.54 803.15 12,155 0.0E+00 0.0E+00 S X
86737 Fluorene 1.38E+04 3.63E-02 7.88E-06 1.98E+00 2.60E-03 6.34E-05 25 570.44 870.00 12,666 0.0E+00 0.0E+00 S X
87683 Hexachloro-1,3-butadiene 5.37E+04 5.61E-02 6.16E-06 3.20E+00 3.33E-01 8.13E-03 25 486.15 738.00 10,206 2.2E-05 0.0E+00 L X
88722 o-Nitrotoluene 3.24E+02 5.87E-02 8.67E-06 6.50E+02 5.11E-04 1.25E-05 25 495.00 720.00 12,239 0.0E+00 0.0E+00 L X
91203 Naphthalene 2.00E+03 5.90E-02 7.50E-06 3.10E+01 1.98E-02 4.82E-04 25 491.14 748.40 10,373 3.4E-05 3.0E-03 S
91576 2-Methylnaphthalene 2.81E+03 5.22E-02 7.75E-06 2.46E+01 2.12E-02 5.17E-04 25 514.26 761.00 12,600 0.0E+00 3.0E-03 S X Naphthalene
92524 Biphenyl 4.38E+03 4.04E-02 8.15E-06 7.45E+00 1.23E-02 2.99E-04 25 529.10 789.00 10,890 0.0E+00 1.8E-01 S X
95476 o-Xylene 3.63E+02 8.70E-02 1.00E-05 1.78E+02 2.12E-01 5.18E-03 25 417.60 630.30 8,661 0.0E+00 1.0E-01 L
95501 1,2-Dichlorobenzene 6.17E+02 6.90E-02 7.90E-06 1.56E+02 7.77E-02 1.90E-03 25 453.57 705.00 9,700 0.0E+00 2.0E-01 L
95578 2-Chlorophenol 3.88E+02 5.01E-02 9.46E-06 2.20E+04 1.60E-02 1.18E+05 25 447.53 675.00 9,572 0.0E+00 2.0E-01 L X Phenol
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VLOOKUP TABLES

95636 1,2,4-Trimethylbenzene 1.35E+03 6.06E-02 7.92E-06 5.70E+01 2.52E-01 6.14E-03 25 442.30 649.17 9,369 0.0E+00 7.0E-03 L
96184 1,2,3-Trichloropropane 2.20E+01 7.10E-02 7.90E-06 1.75E+03 1.67E-02 4.08E-04 25 430.00 652.00 9,171 0.0E+00 3.0E-04 L X
96333 Methyl acrylate 4.53E+00 9.76E-02 1.02E-05 6.00E+04 7.68E-03 1.87E-04 25 353.70 536.00 7,749 0.0E+00 1.1E-01 L X
97632 Ethylmethacrylate 2.95E+01 6.53E-02 8.37E-06 3.67E+03 3.44E-02 8.40E-04 25 390.00 571.00 10,957 0.0E+00 3.2E-01 L X
98066 tert-Butylbenzene 7.71E+02 5.65E-02 8.02E-06 2.95E+01 4.87E-01 1.19E-02 25 442.10 1220.00 8,980 0.0E+00 3.0E-02 L X Benzene
98828 Cumene 4.89E+02 6.50E-02 7.10E-06 6.13E+01 4.74E+01 1.46E-02 25 425.56 631.10 10,335 0.0E+00 4.0E-01 L
98862 Acetophenone 5.77E+01 6.00E-02 8.73E-06 6.13E+03 4.38E-04 1.07E-05 25 475.00 709.50 11,732 0.0E+00 3.5E-01 S,L X
98953 Nitrobenzene 6.46E+01 7.60E-02 8.60E-06 2.09E+03 9.82E-04 2.39E-05 25 483.95 719.00 10,566 4.0E-05 9.0E-03 L

100414 Ethylbenzene 3.63E+02 7.50E-02 7.80E-06 1.69E+02 3.22E-01 7.86E-03 25 409.34 617.20 8,501 2.5E-06 1.0E+00 L
100425 Styrene 7.76E+02 7.10E-02 8.00E-06 3.10E+02 1.12E-01 2.74E-03 25 418.31 636.00 8,737 0.0E+00 1.0E+00 L
100447 Benzylchloride 6.14E+01 7.50E-02 7.80E-06 5.25E+02 1.70E-02 4.14E-04 25 452.00 685.00 8,773 4.9E-05 0.0E+00 L X
100527 Benzaldehyde 4.59E+01 7.21E-02 9.07E-06 3.30E+03 9.73E-04 2.37E-05 25 452.00 695.00 11,658 0.0E+00 3.5E-01 L X
103651 n-Propylbenzene 5.62E+02 6.01E-02 7.83E-06 6.00E+01 4.37E-01 1.07E-02 25 432.20 630.00 9,123 0.0E+00 1.0E+00 L X
104518 n-Butylbenzene 1.11E+03 5.70E-02 8.12E-06 2.00E+00 5.38E-01 1.31E-02 25 456.46 660.50 9,290 0.0E+00 3.0E-02 L X Benzene
106423 p-Xylene 3.89E+02 7.69E-02 8.44E-06 1.85E+02 3.13E-01 7.64E-03 25 411.52 616.20 8,525 0.0E+00 1.0E-01 L
106467 1,4-Dichlorobenzene 6.17E+02 6.90E-02 7.90E-06 7.90E+01 9.82E-02 2.39E-03 25 447.21 684.75 9,271 1.1E-05 8.0E-01 S
106934 1,2-Dibromoethane (ethylene dibr 2.50E+01 2.17E-02 1.19E-05 4.18E+03 3.04E-02 7.41E-04 25 404.60 583.00 8,310 6.0E-04 9.0E-03 L
106990 1,3-Butadiene 1.91E+01 2.49E-01 1.08E-05 7.35E+02 3.01E+00 7.34E-02 25 268.60 425.00 5,370 3.0E-02 2.0E-03 L
107028 Acrolein 2.76E+00 1.05E-01 1.22E-05 2.13E+05 4.99E-03 1.22E-04 25 325.60 506.00 6,731 0.0E+00 2.0E-05 L
107062 1,2-Dichloroethane 1.74E+01 1.04E-01 9.90E-06 8.52E+03 4.00E-02 9.77E-04 25 356.65 561.00 7,643 2.6E-05 7.0E-03 L
107131 Acrylonitrile 5.90E+00 1.22E-01 1.34E-05 7.40E+04 4.21E-03 1.03E-04 25 350.30 519.00 7,786 6.8E-05 2.0E-03 L
108054 Vinyl acetate 5.25E+00 8.50E-02 9.20E-06 2.00E+04 2.09E-02 5.10E-04 25 345.65 519.13 7,800 0.0E+00 2.0E-01 L
108101 Methylisobutylketone (4-methyl-2 9.06E+00 7.50E-02 7.80E-06 1.90E+04 5.64E-03 1.38E-04 25 389.50 571.00 8,243 0.0E+00 3.0E+00 L
108383 m-Xylene 4.07E+02 7.00E-02 7.80E-06 1.61E+02 3.00E-01 7.32E-03 25 412.27 617.05 8,523 0.0E+00 1.0E-01 L
108678 1,3,5-Trimethylbenzene 1.35E+03 6.02E-02 8.67E-06 2.00E+00 2.41E-01 5.87E-03 25 437.89 637.25 9,321 0.0E+00 7.0E-03 L 1,2,4-Trimethylbenzene
108872 Methylcyclohexane 7.85E+01 7.35E-02 8.52E-06 1.40E+01 4.22E+00 1.03E-01 25 373.90 572.20 7,474 0.0E+00 3.0E+00 L
108883 Toluene 1.82E+02 8.70E-02 8.60E-06 5.26E+02 2.72E-01 6.62E-03 25 383.78 591.79 7,930 0.0E+00 5.0E+00 L
108907 Chlorobenzene 2.19E+02 7.30E-02 8.70E-06 4.72E+02 1.51E-01 3.69E-03 25 404.87 632.40 8,410 0.0E+00 5.0E-02 L
109693 1-Chlorobutane 1.72E+01 8.26E-02 1.00E-05 1.10E+03 6.93E-01 1.69E-02 25 351.60 542.00 7,263 0.0E+00 1.4E+00 L X
110009 Furan 1.86E+01 1.04E-01 1.22E-05 1.00E+04 2.21E-01 5.39E-03 25 304.60 490.20 6,477 0.0E+00 3.5E-03 L X
110543 Hexane 4.34E+01 2.00E-01 7.77E-06 1.24E+01 6.82E+01 1.66E+00 25 341.70 508.00 6,895 0.0E+00 2.0E-01 L
111444 Bis(2-chloroethyl)ether 1.55E+01 6.92E-02 7.53E-06 1.72E+04 7.36E-04 1.80E-05 25 451.15 659.79 10,803 3.3E-04 0.0E+00 L
115297 Endosulfan 2.14E+03 1.15E-02 4.55E-06 5.10E-01 4.58E-04 1.12E-05 25 674.43 942.94 14,000 0.0E+00 2.1E-02 S X
118741 Hexachlorobenzene 5.50E+04 5.42E-02 5.91E-06 5.00E-03 5.40E-02 1.32E-03 25 582.55 825.00 14,447 4.6E-04 0.0E+00 S X
120821 1,2,4-Trichlorobenzene 1.78E+03 3.00E-02 8.23E-06 4.88E+01 5.81E-02 1.42E-03 25 486.15 725.00 10,471 0.0E+00 2.0E-03 L
123739 Crotonaldehyde (2-butenal) 4.82E+00 9.56E-02 1.07E-05 3.69E+04 7.99E-04 1.95E-05 25 375.20 568.00 9 5.4E-04 0.0E+00 L X
124481 Chlorodibromomethane 6.31E+01 1.96E-02 1.05E-05 2.60E+03 3.20E-02 7.81E-04 25 416.14 678.20 5,900 2.7E-05 0.0E+00 L X X
126987 Methacrylonitrile 3.58E+01 1.12E-01 1.32E-05 2.54E+04 1.01E-02 2.46E-04 25 363.30 554.00 7,600 0.0E+00 7.0E-04 L
126998 2-Chloro-1,3-butadiene (chloropre 6.73E+01 8.58E-02 1.03E-05 2.12E+03 4.91E-01 1.20E-02 25 332.40 525.00 8,075 0.0E+00 7.0E-03 L
127184 Tetrachloroethylene 1.55E+02 7.20E-02 8.20E-06 2.00E+02 7.53E-01 1.84E-02 25 394.40 620.20 8,288 2.6E-07 6.0E-04 L
129000 Pyrene 1.05E+05 2.72E-02 7.24E-06 1.35E+00 4.50E-04 1.10E-05 25 667.95 936 14370 0.0E+00 0.0E+00 S X
132649 Dibenzofuran 5.15E+03 2.38E-02 6.00E-06 3.10E+00 5.15E-04 1.26E-05 25 560 824 66400 0.0E+00 0.0E+00 S X
135988 sec-Butylbenzene 9.66E+02 5.70E-02 8.12E-06 3.94E+00 5.68E-01 1.39E-02 25 446.5 679 88730 0.0E+00 3.0E-02 L X Benzene
141786 Ethylacetate 6.44E+00 7.32E-02 9.70E-06 8.03E+04 5.64E-03 1.38E-04 25 350.26 523.3 7633.66 0.0E+00 3.2E+00 L X
156592 cis-1,2-Dichloroethylene 3.55E+01 7.36E-02 1.13E-05 3.50E+03 1.67E-01 4.07E-03 25 333.65 544 7192 0.0E+00 6.0E-02 L X trans-1,2-Dichloroethylene
156605 trans-1,2-Dichloroethylene 5.25E+01 7.07E-02 1.19E-05 6.30E+03 3.84E-01 9.36E-03 25 320.85 516.5 6717 0.0E+00 6.0E-02 L X
541731 1,3-Dichlorobenzene 1.98E+03 6.92E-02 7.86E-06 1.34E+02 1.27E-01 3.09E-03 25 446 684 9230.18 0.0E+00 2.0E-01 L X 1,2-Dichlorobenzene
309002 Aldrin 2.45E+06 1.32E-02 4.86E-06 1.70E-02 6.95E-03 1.70E-04 25 603.01 839.37 15000 4.9E-03 1.1E-04 S X
319846 alpha-HCH (alpha-BHC) 1.23E+03 1.42E-02 7.34E-06 2.00E+00 4.34E-04 1.06E-05 25 596.55 839.36 15000 1.8E-03 0.0E+00 S
542756 1,3-Dichloropropene 4.57E+01 6.26E-02 1.00E-05 2.80E+03 7.24E-01 1.77E-02 25 381.15 587.38 7900 4.0E-06 2.0E-02 L
630206 1,1,1,2-Tetrachloroethane 1.16E+02 7.10E-02 7.90E-06 1.10E+03 9.90E-02 2.41E-03 25 403.5 624 9768.282525 7.4E-06 0.0E+00 L X

1634044 MTBE 7.26E+00 1.02E-01 1.05E-05 5.10E+04 2.56E-02 6.23E-04 25 328.3 497.1 6677.66 0.0E+00 3.0E+00 L
7439976 Mercury (elemental) 5.20E+01 3.07E-02 6.30E-06 2.00E+01 4.40E-01 1.07E-02 25 629.88 1750 14127 0.0E+00 3.0E-04 L
591786 2-Hexanone 1.50E+01 7.00E-02 8.40E-06 1.70E+04 3.80E-03 9.30E-05 25 400.8 587 8554 0.0E+00 3.0E-02 L

Highlighted chemicals do not have inhalation toxicity values or a surrogate.
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DATA ENTRY SHEET

CALCULATE RISK-BASED SOIL CONCENTRATION (enter "X" in "YES" box)

YES X

OR
CALCULATE INCREMENTAL RISKS FROM ACTUAL SOIL CONCENTRATION (enter "X" in "YES" box and initial soil conc. below)

YES

ENTER ENTER
Initial

Chemical soil
CAS No. conc.,

(numbers only, CR

no dashes) (g/kg) Chemical

100414 Ethylbenzene

ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER
MORE Depth Depth below Totals must add up to value of Lt (cell G28) Soil

 below grade grade to bottom Thickness Thickness stratum A User-defined
Average to bottom Depth below of contamination, Thickness of soil of soil SCS stratum A

soil of enclosed grade to top (enter value of 0 of soil stratum B, stratum C, soil type soil vapor
temperature, space floor, of contamination, if value is unknown) stratum A, (Enter value or 0) (Enter value or 0) (used to estimate OR permeability,

TS LF Lt Lb hA hB hC soil vapor kv

(oC) (cm) (cm) (cm) (cm) (cm) (cm) permeability) (cm2)

10 15 152 168 152 0 0 1.00E-08

ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER
MORE Stratum A Stratum A Stratum A Stratum A Stratum A Stratum B Stratum B Stratum B Stratum B Stratum B Stratum C Stratum C Stratum C Stratum C Stratum C
 SCS soil dry soil total soil water-filled soil organic SCS soil dry soil total soil water-filled soil organic SCS soil dry soil total soil water-filled soil organic

soil type bulk density, porosity, porosity, carbon fraction, soil type bulk density, porosity, porosity, carbon fraction, soil type bulk density, porosity, porosity, carbon fraction,

b
A nA

w
A foc

A b
B nB

w
B foc

B b
C nC

w
C foc

C

(g/cm3) (unitless) (cm3/cm3) (unitless) (g/cm3) (unitless) (cm3/cm3) (unitless) (g/cm3) (unitless) (cm3/cm3) (unitless)

1.65 0.439 0.045 0.002

ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER
MORE Enclosed Enclosed Enclosed Average vapor
 space Soil-bldg. space space Enclosed Floor-wall Indoor flow rate into bldg.

floor pressure floor floor space seam crack air exchange OR
thickness, differential, length, width, height, width, rate, Leave blank to calculate

Lcrack P LB WB HB w ER Qsoil

(cm) (g/cm-s2) (cm) (cm) (cm) (cm) (1/h) (L/m)

10 40 1000 1000 244 0.1 0.25

ENTER ENTER ENTER ENTER ENTER ENTER
Averaging Averaging Target Target hazard
time for time for Exposure Exposure risk for quotient for

carcinogens, noncarcinogens, duration, frequency, carcinogens, noncarcinogens,
ATC ATNC ED EF TR THQ

(yrs) (yrs) (yrs) (days/yr) (unitless) (unitless)

70 30 30 350 1.0E-05 1

Used to calculate risk-based
END soil concentration.

SL-ADV
Version 3.1; 02/04

Reset to 
Defaults

Lookup Soil 
Parameters

Lookup Soil 
Parameters

Lookup Soil 
Parameters
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CHEMICAL PROPERTIES SHEET

Henry's Henry's Enthalpy of Organic Pure
law constant law constant vaporization at Normal carbon component Unit Physical

Diffusivity Diffusivity at reference reference the normal boiling Critical partition water risk Reference state at
in air, in water, temperature, temperature, boiling point, point, temperature, coefficient, solubility, factor, conc., soil

Da Dw H TR Hv,b TB TC Koc S URF RfC temperature,

(cm2/s) (cm2/s) (atm-m3/mol) (oC) (cal/mol) (oK) (oK) (cm3/g) (mg/L) (g/m3)-1 (mg/m3) (S,L,G)

7.50E-02 7.80E-06 7.86E-03 25 8,501 409.34 617.20 3.63E+02 1.69E+02 2.5E-06 1.0E+00 L

END
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INTERMEDIATE CALCULATIONS SHEET

Stratum A Stratum B Stratum C Stratum A Stratum A Stratum A Stratum A Floor-
Source- soil soil soil effective soil soil soil wall Initial soil Bldg.

Exposure building air-filled air-filled air-filled total fluid intrinsic relative air effective vapor seam concentration ventilation
duration, separation, porosity, porosity, porosity, saturation, permeability, permeability, permeability, perimeter, used, rate,

 LT a
A a

B a
C Ste ki krg kv Xcrack CR Qbuilding

(sec) (cm) (cm3/cm3) (cm3/cm3) (cm3/cm3) (cm3/cm3) (cm2) (cm2) (cm2) (cm) (g/kg) (cm3/s)

9.46E+08 137 0.394 ERROR ERROR #N/A #N/A #N/A 1.00E-08 4,000 1.00E+00 1.69E+04

Area of Stratum Stratum Stratum Total
enclosed Crack- Crack Enthalpy of Henry's law Henry's law Vapor A B C overall

space to-total depth vaporization at constant at constant at viscosity at effective effective effective effective Diffusion Convection
below area below ave. soil ave. soil ave. soil ave. soil diffusion diffusion diffusion diffusion path path
grade, ratio, grade, temperature, temperature, temperature, temperature, coefficient, coefficient, coefficient, coefficient, length, length,

AB  Zcrack Hv,TS HTS H'TS TS Deff
A Deff

B Deff
C Deff

T Ld Lp

(cm2) (unitless) (cm) (cal/mol) (atm-m3/mol) (unitless) (g/cm-s) (cm2/s) (cm2/s) (cm2/s) (cm2/s) (cm) (cm)

1.06E+06 3.77E-04 15 10,155 3.17E-03 1.36E-01 1.75E-04 1.75E-02 0.00E+00 0.00E+00 1.75E-02 137 15

Exponent of Infinite
Average Crack equivalent source Infinite Exposure

Soil-water Source vapor effective foundation indoor source Time for duration >
partition vapor Crack flow rate diffusion Area of Peclet attenuation bldg. Finite Finite source time for

coefficient, conc., radius, into bldg., coefficient, crack, number, coefficient, conc., source source depletion, source
Kd Csource rcrack Qsoil Dcrack

Acrack exp(Pef)  Cbuilding  term  term D depletion

(cm3/g) (g/m3) (cm) (cm3/s) (cm2/s) (cm2) (unitless) (unitless) (g/m3) (unitless) (sec)-1
(sec) (YES/NO)

7.26E-01 1.74E+02 0.10 1.00E+01 1.75E-02 4.00E+02 1.71E+06 NA NA 1.45E+01 9.81E-08 1.73E+07 YES

Finite
source Mass Finite Final
indoor limit source finite Unit

attenuation bldg. bldg. source bldg. risk Reference
coefficient, conc., conc., conc., factor, conc.,

<> Cbuilding Cbuilding Cbuilding URF RfC

(unitless) (g/m3) (g/m3) (g/m3) (g/m3)-1 (mg/m3)

NA 1.75E-03 NA 1.75E-03 2.5E-06 1.0E+00

END
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RESULTS SHEET

RISK-BASED SOIL CONCENTRATION CALCULATIONS: INCREMENTAL RISK CALCULATIONS:

Incremental Hazard
Indoor Indoor Risk-based Final risk from quotient

exposure exposure indoor Soil indoor vapor from vapor
soil soil exposure saturation exposure intrusion to intrusion to

conc., conc., soil conc., soil indoor air, indoor air,
carcinogen noncarcinogen conc., Csat conc., carcinogen noncarcinogen

(g/kg) (g/kg) (g/kg) (g/kg) (g/kg) (unitless) (unitless)

5.58E+03 5.97E+05 5.58E+03 1.33E+05 5.58E+03 NA NA

MESSAGE AND ERROR SUMMARY BELOW: (DO NOT USE RESULTS IF ERRORS ARE PRESENT)
MESSAGE: The values of Csource and Cbuilding on the INTERCALCS worksheet are based on unity and do not represent actual values.

SCROLL
DOWN

TO "END"

END

SL-ADV-REV2-4_300s_grp2_Ethylbenzene.xls 4 of 8



VLOOKUP TABLES

Soil Properties Lookup Table Bulk Density

SCS Soil Type Ks (cm/h) 1 (1/cm) N (unitless) M (unitless) n (cm3/cm3) r (cm3/cm3) Mean Grain Diameter (cm) (g/cm3) w (cm3/cm3) SCS Soil Name

C 0.61 0.01496 1.253 0.2019 0.459 0.098 0.0092 1.43 0.215 Clay
CL 0.34 0.01581 1.416 0.2938 0.442 0.079 0.016 1.48 0.168 Clay Loam
L 0.50 0.01112 1.472 0.3207 0.399 0.061 0.020 1.59 0.148 Loam
LS 4.38 0.03475 1.746 0.4273 0.390 0.049 0.040 1.62 0.076 Loamy Sand
S 26.78 0.03524 3.177 0.6852 0.375 0.053 0.044 1.66 0.054 Sand
SC 0.47 0.03342 1.208 0.1722 0.385 0.117 0.025 1.63 0.197 Sandy Clay
SCL 0.55 0.02109 1.330 0.2481 0.384 0.063 0.029 1.63 0.146 Sandy Clay Loam
SI 1.82 0.00658 1.679 0.4044 0.489 0.050 0.0046 1.35 0.167 Silt
SIC 0.40 0.01622 1.321 0.2430 0.481 0.111 0.0039 1.38 0.216 Silty Clay
SICL 0.46 0.00839 1.521 0.3425 0.482 0.090 0.0056 1.37 0.198 Silty Clay Loam
SIL 0.76 0.00506 1.663 0.3987 0.439 0.065 0.011 1.49 0.180 Silt Loam
SL 1.60 0.02667 1.449 0.3099 0.387 0.039 0.030 1.62 0.103 Sandy Loam

Chemical Properties Lookup Table
Organic Pure Henry's Henry's Enthalpy of
carbon component law constant law constant Normal vaporization at Unit Physical
partition Diffusivity Diffusivity water Henry's at reference reference boiling Critical the normal risk Reference state at

coefficient, in air, in water, solubility, law constant temperature, temperature, point, temperature, boiling point, factor, conc., soil URF RfC
Koc Da Dw S H' H TR TB TC Hv,b URF RfC temperature, extrapolated extrapolated

CAS No. Chemical (cm3/g) (cm2/s) (cm2/s) (mg/L) (unitless) (atm-m3/mol) (oC) (oK) (oK) (cal/mol) (g/m3)-1 (mg/m3) (S,L,G) (X) (X)

Surrogate toxicity values (red 
numbers) used with the surrogate 
chemical presented below.

56235 Carbon tetrachloride 1.74E+02 7.80E-02 8.80E-06 7.93E+02 1.24E+00 3.03E-02 25 349.90 556.60 7,127 6.0E-06 1.0E-01 L
57749 Chlordane 1.20E+05 1.18E-02 4.37E-06 5.60E-02 1.99E-03 4.85E-05 25 624.24 885.73 14,000 1.0E-04 7.0E-04 S
58899 gamma-HCH (Lindane) 1.07E+03 1.42E-02 7.34E-06 7.30E+00 5.73E-04 1.40E-05 25 596.55 839.36 15,000 3.7E-04 1.1E-03 S X X
60297 Ethyl ether 5.73E+00 7.82E-02 8.61E-06 5.68E+04 1.35E+00 3.29E-02 25 307.50 466.74 6,338 0.0E+00 7.0E-01 L X
60571 Dieldrin 2.14E+04 1.25E-02 4.74E-06 1.95E-01 6.18E-04 1.51E-05 25 613.32 842.25 17,000 4.6E-03 1.8E-04 S X
67641 Acetone 5.75E-01 1.24E-01 1.14E-05 1.00E+06 1.59E-03 3.87E-05 25 329.20 508.10 6,955 0.0E+00 3.1E+01 L X
67663 Chloroform 3.98E+01 1.04E-01 1.00E-05 7.92E+03 1.50E-01 3.66E-03 25 334.32 536.40 6,988 2.3E-05 9.8E-02 L
67721 Hexachloroethane 1.78E+03 2.50E-03 6.80E-06 5.00E+01 1.59E-01 3.88E-03 25 458.00 695.00 9,510 1.1E-05 3.0E-02 S X
71432 Benzene 5.89E+01 8.80E-02 9.80E-06 1.79E+03 2.27E-01 5.54E-03 25 353.24 562.16 7,342 7.8E-06 3.0E-02 L
71556 1,1,1-Trichloroethane 1.10E+02 7.80E-02 8.80E-06 1.33E+03 7.03E-01 1.72E-02 25 347.24 545.00 7,136 0.0E+00 5.0E+00 L
72435 Methoxychlor 9.77E+04 1.56E-02 4.46E-06 1.00E-01 6.46E-04 1.58E-05 25 651.02 848.49 16,000 0.0E+00 1.8E-02 S X
72559 DDE 4.47E+06 1.44E-02 5.87E-06 1.20E-01 8.59E-04 2.09E-05 25 636.44 860.38 15,000 9.7E-05 0.0E+00 S X
74839 Methyl bromide 1.05E+01 7.28E-02 1.21E-05 1.52E+04 2.55E-01 6.22E-03 25 276.71 467.00 5,714 0.0E+00 5.0E-03 G
74873 Methyl chloride (chloromethane) 2.12E+00 1.26E-01 6.50E-06 5.33E+03 3.61E-01 8.80E-03 25 249.00 416.25 5,115 1.8E-06 9.0E-02 L
74908 Hydrogen cyanide 3.80E+00 1.93E-01 2.10E-05 1.00E+06 5.44E-03 1.33E-04 25 299.00 456.70 6,676 0.0E+00 3.0E-03 L
74953 Methylene  bromide 1.26E+01 4.30E-02 8.44E-06 1.19E+04 3.52E-02 8.59E-04 25 370.00 583.00 7,868 0.0E+00 4.0E-04 L X
75003 Chloroethane (ethyl chloride) 4.40E+00 2.71E-01 1.15E-05 5.68E+03 3.61E-01 8.80E-03 25 285.30 460.40 5,879 0.0E+00 1.0E+01 L X
75014 Vinyl chloride (chloroethene) 1.86E+01 1.06E-01 1.23E-05 8.80E+03 1.10E+00 2.69E-02 25 259.25 432.00 5,250 4.4E-06 1.0E-01 G
75058 Acetonitrile 4.20E+00 1.28E-01 1.66E-05 1.00E+06 1.42E-03 3.45E-05 25 354.60 545.50 7,110 0.0E+00 6.0E-02 L
75070 Acetaldehyde 1.06E+00 1.24E-01 1.41E-05 1.00E+06 3.23E-03 7.87E-05 25 293.10 466.00 6,157 2.2E-06 9.0E-03 L
75092 Methylene chloride 1.17E+01 1.01E-01 1.17E-05 1.30E+04 8.96E-02 2.18E-03 25 313.00 510.00 6,706 1.0E-08 6.0E-01 L
75150 Carbon disulfide 4.57E+01 1.04E-01 1.00E-05 1.19E+03 1.24E+00 3.02E-02 25 319.00 552.00 6,391 0.0E+00 7.0E-01 L
75218 Ethylene oxide 1.33E+00 1.04E-01 1.45E-05 3.04E+05 2.27E-02 5.54E-04 25 283.60 469.00 6,104 1.0E-04 0.0E+00 L
75252 Bromoform 8.71E+01 1.49E-02 1.03E-05 3.10E+03 2.41E-02 5.88E-04 25 422.35 696.00 9,479 1.1E-06 0.0E+00 L X
75274 Bromodichloromethane 5.50E+01 2.98E-02 1.06E-05 6.74E+03 6.54E-02 1.60E-03 25 363.15 585.85 7,800 3.7E-05 0.0E+00 L X X
75296 2-Chloropropane 9.14E+00 8.88E-02 1.01E-05 3.73E+03 5.93E-01 1.45E-02 25 308.70 485.00 6,286 0.0E+00 1.0E-01 L
75343 1,1-Dichloroethane 3.16E+01 7.42E-02 1.05E-05 5.06E+03 2.30E-01 5.61E-03 25 330.55 523.00 6,895 1.6E-06 0.0E+00 L
75354 1,1-Dichloroethylene 5.89E+01 9.00E-02 1.04E-05 2.25E+03 1.07E+00 2.60E-02 25 304.75 576.05 6,247 0.0E+00 2.0E-01 L
75456 Chlorodifluoromethane 4.79E+01 1.01E-01 1.28E-05 2.00E+00 1.10E+00 2.70E-02 25 232.40 369.30 4,836 0.0E+00 5.0E+01 L
75694 Trichlorofluoromethane 4.97E+02 8.70E-02 9.70E-06 1.10E+03 3.97E+00 9.68E-02 25 296.70 471.00 5,999 0.0E+00 7.0E-01 L
75718 Dichlorodifluoromethane 4.57E+02 6.65E-02 9.92E-06 2.80E+02 1.40E+01 3.42E-01 25 243.20 384.95 9,421 0.0E+00 1.0E-01 L
76131 1,1,2-Trichloro-1,2,2-trifluoroetha 1.11E+04 7.80E-02 8.20E-06 1.70E+02 1.97E+01 4.80E-01 25 320.70 487.30 6,463 0.0E+00 3.0E+01 L
76448 Heptachlor 1.41E+06 1.12E-02 5.69E-06 1.80E-01 6.05E+01 1.48E+00 25 603.69 846.31 13,000 1.3E-03 1.8E-03 S X
77474 Hexachlorocyclopentadiene 2.00E+05 1.61E-02 7.21E-06 1.80E+00 1.10E+00 2.69E-02 25 512.15 746.00 10,931 0.0E+00 2.0E-04 L
78831 Isobutanol 2.59E+00 8.60E-02 9.30E-06 8.50E+04 4.83E-04 1.18E-05 25 381.04 547.78 10,936 0.0E+00 1.1E+00 L X
78875 1,2-Dichloropropane 4.37E+01 7.82E-02 8.73E-06 2.80E+03 1.15E-01 2.79E-03 25 369.52 572.00 7,590 1.0E-05 4.0E-03 L X
78933 Methylethylketone (2-butanone) 2.30E+00 8.08E-02 9.80E-06 2.23E+05 2.29E-03 5.58E-05 25 352.50 536.78 7,481 0.0E+00 5.0E+00 L
79005 1,1,2-Trichloroethane 5.01E+01 7.80E-02 8.80E-06 4.42E+03 3.73E-02 9.11E-04 25 386.15 602.00 8,322 1.6E-05 2.0E-04 L X
79016 Trichloroethylene 1.66E+02 7.90E-02 9.10E-06 1.47E+03 4.21E-01 1.03E-02 25 360.36 544.20 7,505 4.1E-06 3.0E-03 L X
79209 Methyl acetate 3.26E+00 1.04E-01 1.00E-05 2.00E+03 4.84E-03 1.18E-04 25 329.80 506.70 7,260 0.0E+00 3.5E+00 L X
79345 1,1,2,2-Tetrachloroethane 9.33E+01 7.10E-02 7.90E-06 2.96E+03 1.41E-02 3.44E-04 25 419.60 661.15 8,996 5.8E-05 0.0E+00 L X
79469 2-Nitropropane 1.17E+01 9.23E-02 1.01E-05 1.70E+04 5.03E-03 1.23E-04 25 393.20 594.00 8,383 2.7E-03 2.0E-02 L
80626 Methylmethacrylate 6.98E+00 7.70E-02 8.60E-06 1.50E+04 1.38E-02 3.36E-04 25 373.50 567.00 8,975 0.0E+00 7.0E-01 L
83329 Acenaphthene 7.08E+03 4.21E-02 7.69E-06 3.57E+00 6.34E-03 1.55E-04 25 550.54 803.15 12,155 0.0E+00 0.0E+00 S X
86737 Fluorene 1.38E+04 3.63E-02 7.88E-06 1.98E+00 2.60E-03 6.34E-05 25 570.44 870.00 12,666 0.0E+00 0.0E+00 S X
87683 Hexachloro-1,3-butadiene 5.37E+04 5.61E-02 6.16E-06 3.20E+00 3.33E-01 8.13E-03 25 486.15 738.00 10,206 2.2E-05 0.0E+00 L X
88722 o-Nitrotoluene 3.24E+02 5.87E-02 8.67E-06 6.50E+02 5.11E-04 1.25E-05 25 495.00 720.00 12,239 0.0E+00 0.0E+00 L X
91203 Naphthalene 2.00E+03 5.90E-02 7.50E-06 3.10E+01 1.98E-02 4.82E-04 25 491.14 748.40 10,373 3.4E-05 3.0E-03 S
91576 2-Methylnaphthalene 2.81E+03 5.22E-02 7.75E-06 2.46E+01 2.12E-02 5.17E-04 25 514.26 761.00 12,600 0.0E+00 3.0E-03 S X Naphthalene
92524 Biphenyl 4.38E+03 4.04E-02 8.15E-06 7.45E+00 1.23E-02 2.99E-04 25 529.10 789.00 10,890 0.0E+00 1.8E-01 S X
95476 o-Xylene 3.63E+02 8.70E-02 1.00E-05 1.78E+02 2.12E-01 5.18E-03 25 417.60 630.30 8,661 0.0E+00 1.0E-01 L
95501 1,2-Dichlorobenzene 6.17E+02 6.90E-02 7.90E-06 1.56E+02 7.77E-02 1.90E-03 25 453.57 705.00 9,700 0.0E+00 2.0E-01 L
95578 2-Chlorophenol 3.88E+02 5.01E-02 9.46E-06 2.20E+04 1.60E-02 1.18E+05 25 447.53 675.00 9,572 0.0E+00 2.0E-01 L X Phenol

5 of 8



VLOOKUP TABLES

95636 1,2,4-Trimethylbenzene 1.35E+03 6.06E-02 7.92E-06 5.70E+01 2.52E-01 6.14E-03 25 442.30 649.17 9,369 0.0E+00 7.0E-03 L
96184 1,2,3-Trichloropropane 2.20E+01 7.10E-02 7.90E-06 1.75E+03 1.67E-02 4.08E-04 25 430.00 652.00 9,171 0.0E+00 3.0E-04 L X
96333 Methyl acrylate 4.53E+00 9.76E-02 1.02E-05 6.00E+04 7.68E-03 1.87E-04 25 353.70 536.00 7,749 0.0E+00 1.1E-01 L X
97632 Ethylmethacrylate 2.95E+01 6.53E-02 8.37E-06 3.67E+03 3.44E-02 8.40E-04 25 390.00 571.00 10,957 0.0E+00 3.2E-01 L X
98066 tert-Butylbenzene 7.71E+02 5.65E-02 8.02E-06 2.95E+01 4.87E-01 1.19E-02 25 442.10 1220.00 8,980 0.0E+00 3.0E-02 L X Benzene
98828 Cumene 4.89E+02 6.50E-02 7.10E-06 6.13E+01 4.74E+01 1.46E-02 25 425.56 631.10 10,335 0.0E+00 4.0E-01 L
98862 Acetophenone 5.77E+01 6.00E-02 8.73E-06 6.13E+03 4.38E-04 1.07E-05 25 475.00 709.50 11,732 0.0E+00 3.5E-01 S,L X
98953 Nitrobenzene 6.46E+01 7.60E-02 8.60E-06 2.09E+03 9.82E-04 2.39E-05 25 483.95 719.00 10,566 4.0E-05 9.0E-03 L

100414 Ethylbenzene 3.63E+02 7.50E-02 7.80E-06 1.69E+02 3.22E-01 7.86E-03 25 409.34 617.20 8,501 2.5E-06 1.0E+00 L
100425 Styrene 7.76E+02 7.10E-02 8.00E-06 3.10E+02 1.12E-01 2.74E-03 25 418.31 636.00 8,737 0.0E+00 1.0E+00 L
100447 Benzylchloride 6.14E+01 7.50E-02 7.80E-06 5.25E+02 1.70E-02 4.14E-04 25 452.00 685.00 8,773 4.9E-05 0.0E+00 L X
100527 Benzaldehyde 4.59E+01 7.21E-02 9.07E-06 3.30E+03 9.73E-04 2.37E-05 25 452.00 695.00 11,658 0.0E+00 3.5E-01 L X
103651 n-Propylbenzene 5.62E+02 6.01E-02 7.83E-06 6.00E+01 4.37E-01 1.07E-02 25 432.20 630.00 9,123 0.0E+00 1.0E+00 L X
104518 n-Butylbenzene 1.11E+03 5.70E-02 8.12E-06 2.00E+00 5.38E-01 1.31E-02 25 456.46 660.50 9,290 0.0E+00 3.0E-02 L X Benzene
106423 p-Xylene 3.89E+02 7.69E-02 8.44E-06 1.85E+02 3.13E-01 7.64E-03 25 411.52 616.20 8,525 0.0E+00 1.0E-01 L
106467 1,4-Dichlorobenzene 6.17E+02 6.90E-02 7.90E-06 7.90E+01 9.82E-02 2.39E-03 25 447.21 684.75 9,271 1.1E-05 8.0E-01 S
106934 1,2-Dibromoethane (ethylene dibr 2.50E+01 2.17E-02 1.19E-05 4.18E+03 3.04E-02 7.41E-04 25 404.60 583.00 8,310 6.0E-04 9.0E-03 L
106990 1,3-Butadiene 1.91E+01 2.49E-01 1.08E-05 7.35E+02 3.01E+00 7.34E-02 25 268.60 425.00 5,370 3.0E-02 2.0E-03 L
107028 Acrolein 2.76E+00 1.05E-01 1.22E-05 2.13E+05 4.99E-03 1.22E-04 25 325.60 506.00 6,731 0.0E+00 2.0E-05 L
107062 1,2-Dichloroethane 1.74E+01 1.04E-01 9.90E-06 8.52E+03 4.00E-02 9.77E-04 25 356.65 561.00 7,643 2.6E-05 7.0E-03 L
107131 Acrylonitrile 5.90E+00 1.22E-01 1.34E-05 7.40E+04 4.21E-03 1.03E-04 25 350.30 519.00 7,786 6.8E-05 2.0E-03 L
108054 Vinyl acetate 5.25E+00 8.50E-02 9.20E-06 2.00E+04 2.09E-02 5.10E-04 25 345.65 519.13 7,800 0.0E+00 2.0E-01 L
108101 Methylisobutylketone (4-methyl-2 9.06E+00 7.50E-02 7.80E-06 1.90E+04 5.64E-03 1.38E-04 25 389.50 571.00 8,243 0.0E+00 3.0E+00 L
108383 m-Xylene 4.07E+02 7.00E-02 7.80E-06 1.61E+02 3.00E-01 7.32E-03 25 412.27 617.05 8,523 0.0E+00 1.0E-01 L
108678 1,3,5-Trimethylbenzene 1.35E+03 6.02E-02 8.67E-06 2.00E+00 2.41E-01 5.87E-03 25 437.89 637.25 9,321 0.0E+00 7.0E-03 L 1,2,4-Trimethylbenzene
108872 Methylcyclohexane 7.85E+01 7.35E-02 8.52E-06 1.40E+01 4.22E+00 1.03E-01 25 373.90 572.20 7,474 0.0E+00 3.0E+00 L
108883 Toluene 1.82E+02 8.70E-02 8.60E-06 5.26E+02 2.72E-01 6.62E-03 25 383.78 591.79 7,930 0.0E+00 5.0E+00 L
108907 Chlorobenzene 2.19E+02 7.30E-02 8.70E-06 4.72E+02 1.51E-01 3.69E-03 25 404.87 632.40 8,410 0.0E+00 5.0E-02 L
109693 1-Chlorobutane 1.72E+01 8.26E-02 1.00E-05 1.10E+03 6.93E-01 1.69E-02 25 351.60 542.00 7,263 0.0E+00 1.4E+00 L X
110009 Furan 1.86E+01 1.04E-01 1.22E-05 1.00E+04 2.21E-01 5.39E-03 25 304.60 490.20 6,477 0.0E+00 3.5E-03 L X
110543 Hexane 4.34E+01 2.00E-01 7.77E-06 1.24E+01 6.82E+01 1.66E+00 25 341.70 508.00 6,895 0.0E+00 2.0E-01 L
111444 Bis(2-chloroethyl)ether 1.55E+01 6.92E-02 7.53E-06 1.72E+04 7.36E-04 1.80E-05 25 451.15 659.79 10,803 3.3E-04 0.0E+00 L
115297 Endosulfan 2.14E+03 1.15E-02 4.55E-06 5.10E-01 4.58E-04 1.12E-05 25 674.43 942.94 14,000 0.0E+00 2.1E-02 S X
118741 Hexachlorobenzene 5.50E+04 5.42E-02 5.91E-06 5.00E-03 5.40E-02 1.32E-03 25 582.55 825.00 14,447 4.6E-04 0.0E+00 S X
120821 1,2,4-Trichlorobenzene 1.78E+03 3.00E-02 8.23E-06 4.88E+01 5.81E-02 1.42E-03 25 486.15 725.00 10,471 0.0E+00 2.0E-03 L
123739 Crotonaldehyde (2-butenal) 4.82E+00 9.56E-02 1.07E-05 3.69E+04 7.99E-04 1.95E-05 25 375.20 568.00 9 5.4E-04 0.0E+00 L X
124481 Chlorodibromomethane 6.31E+01 1.96E-02 1.05E-05 2.60E+03 3.20E-02 7.81E-04 25 416.14 678.20 5,900 2.7E-05 0.0E+00 L X X
126987 Methacrylonitrile 3.58E+01 1.12E-01 1.32E-05 2.54E+04 1.01E-02 2.46E-04 25 363.30 554.00 7,600 0.0E+00 7.0E-04 L
126998 2-Chloro-1,3-butadiene (chloropre 6.73E+01 8.58E-02 1.03E-05 2.12E+03 4.91E-01 1.20E-02 25 332.40 525.00 8,075 0.0E+00 7.0E-03 L
127184 Tetrachloroethylene 1.55E+02 7.20E-02 8.20E-06 2.00E+02 7.53E-01 1.84E-02 25 394.40 620.20 8,288 2.6E-07 6.0E-04 L
129000 Pyrene 1.05E+05 2.72E-02 7.24E-06 1.35E+00 4.50E-04 1.10E-05 25 667.95 936 14370 0.0E+00 0.0E+00 S X
132649 Dibenzofuran 5.15E+03 2.38E-02 6.00E-06 3.10E+00 5.15E-04 1.26E-05 25 560 824 66400 0.0E+00 0.0E+00 S X
135988 sec-Butylbenzene 9.66E+02 5.70E-02 8.12E-06 3.94E+00 5.68E-01 1.39E-02 25 446.5 679 88730 0.0E+00 3.0E-02 L X Benzene
141786 Ethylacetate 6.44E+00 7.32E-02 9.70E-06 8.03E+04 5.64E-03 1.38E-04 25 350.26 523.3 7633.66 0.0E+00 3.2E+00 L X
156592 cis-1,2-Dichloroethylene 3.55E+01 7.36E-02 1.13E-05 3.50E+03 1.67E-01 4.07E-03 25 333.65 544 7192 0.0E+00 6.0E-02 L X trans-1,2-Dichloroethylene
156605 trans-1,2-Dichloroethylene 5.25E+01 7.07E-02 1.19E-05 6.30E+03 3.84E-01 9.36E-03 25 320.85 516.5 6717 0.0E+00 6.0E-02 L X
541731 1,3-Dichlorobenzene 1.98E+03 6.92E-02 7.86E-06 1.34E+02 1.27E-01 3.09E-03 25 446 684 9230.18 0.0E+00 2.0E-01 L X 1,2-Dichlorobenzene
309002 Aldrin 2.45E+06 1.32E-02 4.86E-06 1.70E-02 6.95E-03 1.70E-04 25 603.01 839.37 15000 4.9E-03 1.1E-04 S X
319846 alpha-HCH (alpha-BHC) 1.23E+03 1.42E-02 7.34E-06 2.00E+00 4.34E-04 1.06E-05 25 596.55 839.36 15000 1.8E-03 0.0E+00 S
542756 1,3-Dichloropropene 4.57E+01 6.26E-02 1.00E-05 2.80E+03 7.24E-01 1.77E-02 25 381.15 587.38 7900 4.0E-06 2.0E-02 L
630206 1,1,1,2-Tetrachloroethane 1.16E+02 7.10E-02 7.90E-06 1.10E+03 9.90E-02 2.41E-03 25 403.5 624 9768.282525 7.4E-06 0.0E+00 L X

1634044 MTBE 7.26E+00 1.02E-01 1.05E-05 5.10E+04 2.56E-02 6.23E-04 25 328.3 497.1 6677.66 0.0E+00 3.0E+00 L
7439976 Mercury (elemental) 5.20E+01 3.07E-02 6.30E-06 2.00E+01 4.40E-01 1.07E-02 25 629.88 1750 14127 0.0E+00 3.0E-04 L
591786 2-Hexanone 1.50E+01 7.00E-02 8.40E-06 1.70E+04 3.80E-03 9.30E-05 25 400.8 587 8554 0.0E+00 3.0E-02 L

Highlighted chemicals do not have inhalation toxicity values or a surrogate.
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DATA ENTRY SHEET

CALCULATE RISK-BASED SOIL CONCENTRATION (enter "X" in "YES" box)

YES X

OR
CALCULATE INCREMENTAL RISKS FROM ACTUAL SOIL CONCENTRATION (enter "X" in "YES" box and initial soil conc. below)

YES

ENTER ENTER
Initial

Chemical soil
CAS No. conc.,

(numbers only, CR

no dashes) (g/kg) Chemical

71432 Benzene

ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER
MORE Depth Depth below Totals must add up to value of Lt (cell G28) Soil

 below grade grade to bottom Thickness Thickness stratum A User-defined
Average to bottom Depth below of contamination, Thickness of soil of soil SCS stratum A

soil of enclosed grade to top (enter value of 0 of soil stratum B, stratum C, soil type soil vapor
temperature, space floor, of contamination, if value is unknown) stratum A, (Enter value or 0) (Enter value or 0) (used to estimate OR permeability,

TS LF Lt Lb hA hB hC soil vapor kv

(oC) (cm) (cm) (cm) (cm) (cm) (cm) permeability) (cm2)

10 15 30 46 30 0 0 1.00E-08

ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER
MORE Stratum A Stratum A Stratum A Stratum A Stratum A Stratum B Stratum B Stratum B Stratum B Stratum B Stratum C Stratum C Stratum C Stratum C Stratum C
 SCS soil dry soil total soil water-filled soil organic SCS soil dry soil total soil water-filled soil organic SCS soil dry soil total soil water-filled soil organic

soil type bulk density, porosity, porosity, carbon fraction, soil type bulk density, porosity, porosity, carbon fraction, soil type bulk density, porosity, porosity, carbon fraction,

b
A nA

w
A foc

A b
B nB

w
B foc

B b
C nC

w
C foc

C

(g/cm3) (unitless) (cm3/cm3) (unitless) (g/cm3) (unitless) (cm3/cm3) (unitless) (g/cm3) (unitless) (cm3/cm3) (unitless)

1.65 0.439 0.045 0.002

ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER
MORE Enclosed Enclosed Enclosed Average vapor
 space Soil-bldg. space space Enclosed Floor-wall Indoor flow rate into bldg.

floor pressure floor floor space seam crack air exchange OR
thickness, differential, length, width, height, width, rate, Leave blank to calculate

Lcrack P LB WB HB w ER Qsoil

(cm) (g/cm-s2) (cm) (cm) (cm) (cm) (1/h) (L/m)

10 40 1000 1000 244 0.1 0.25

ENTER ENTER ENTER ENTER ENTER ENTER
Averaging Averaging Target Target hazard
time for time for Exposure Exposure risk for quotient for

carcinogens, noncarcinogens, duration, frequency, carcinogens, noncarcinogens,
ATC ATNC ED EF TR THQ

(yrs) (yrs) (yrs) (days/yr) (unitless) (unitless)

70 30 30 350 1.0E-05 1

Used to calculate risk-based
END soil concentration.

SL-ADV
Version 3.1; 02/04

Reset to 
Defaults

Lookup Soil 
Parameters

Lookup Soil 
Parameters

Lookup Soil 
Parameters
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CHEMICAL PROPERTIES SHEET

Henry's Henry's Enthalpy of Organic Pure
law constant law constant vaporization at Normal carbon component Unit Physical

Diffusivity Diffusivity at reference reference the normal boiling Critical partition water risk Reference state at
in air, in water, temperature, temperature, boiling point, point, temperature, coefficient, solubility, factor, conc., soil

Da Dw H TR Hv,b TB TC Koc S URF RfC temperature,

(cm2/s) (cm2/s) (atm-m3/mol) (oC) (cal/mol) (oK) (oK) (cm3/g) (mg/L) (g/m3)-1 (mg/m3) (S,L,G)

8.80E-02 9.80E-06 5.54E-03 25 7,342 353.24 562.16 5.89E+01 1.79E+03 7.8E-06 3.0E-02 L

END
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INTERMEDIATE CALCULATIONS SHEET

Stratum A Stratum B Stratum C Stratum A Stratum A Stratum A Stratum A Floor-
Source- soil soil soil effective soil soil soil wall Initial soil Bldg.

Exposure building air-filled air-filled air-filled total fluid intrinsic relative air effective vapor seam concentration ventilation
duration, separation, porosity, porosity, porosity, saturation, permeability, permeability, permeability, perimeter, used, rate,

 LT a
A a

B a
C Ste ki krg kv Xcrack CR Qbuilding

(sec) (cm) (cm3/cm3) (cm3/cm3) (cm3/cm3) (cm3/cm3) (cm2) (cm2) (cm2) (cm) (g/kg) (cm3/s)

9.46E+08 15 0.394 ERROR ERROR #N/A #N/A #N/A 1.00E-08 4,000 1.00E+00 1.69E+04

Area of Stratum Stratum Stratum Total
enclosed Crack- Crack Enthalpy of Henry's law Henry's law Vapor A B C overall

space to-total depth vaporization at constant at constant at viscosity at effective effective effective effective Diffusion Convection
below area below ave. soil ave. soil ave. soil ave. soil diffusion diffusion diffusion diffusion path path
grade, ratio, grade, temperature, temperature, temperature, temperature, coefficient, coefficient, coefficient, coefficient, length, length,

AB  Zcrack Hv,TS HTS H'TS TS Deff
A Deff

B Deff
C Deff

T Ld Lp

(cm2) (unitless) (cm) (cal/mol) (atm-m3/mol) (unitless) (g/cm-s) (cm2/s) (cm2/s) (cm2/s) (cm2/s) (cm) (cm)

1.06E+06 3.77E-04 15 8,122 2.68E-03 1.15E-01 1.75E-04 2.05E-02 0.00E+00 0.00E+00 2.05E-02 15 15

Exponent of Infinite
Average Crack equivalent source Infinite Exposure

Soil-water Source vapor effective foundation indoor source Time for duration >
partition vapor Crack flow rate diffusion Area of Peclet attenuation bldg. Finite Finite source time for

coefficient, conc., radius, into bldg., coefficient, crack, number, coefficient, conc., source source depletion, source
Kd Csource rcrack Qsoil Dcrack

Acrack exp(Pef)  Cbuilding  term  term D depletion

(cm3/g) (g/m3) (cm) (cm3/s) (cm2/s) (cm2) (unitless) (unitless) (g/m3) (unitless) (sec)-1
(sec) (YES/NO)

1.18E-01 6.68E+02 0.10 1.00E+01 2.05E-02 4.00E+02 2.05E+05 NA NA 1.45E+02 3.69E-05 4.21E+06 YES

Finite
source Mass Finite Final
indoor limit source finite Unit

attenuation bldg. bldg. source bldg. risk Reference
coefficient, conc., conc., conc., factor, conc.,

<> Cbuilding Cbuilding Cbuilding URF RfC

(unitless) (g/m3) (g/m3) (g/m3) (g/m3)-1 (mg/m3)

NA 1.75E-03 NA 1.75E-03 7.8E-06 3.0E-02

END
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RESULTS SHEET

RISK-BASED SOIL CONCENTRATION CALCULATIONS: INCREMENTAL RISK CALCULATIONS:

Incremental Hazard
Indoor Indoor Risk-based Final risk from quotient

exposure exposure indoor Soil indoor vapor from vapor
soil soil exposure saturation exposure intrusion to intrusion to

conc., conc., soil conc., soil indoor air, indoor air,
carcinogen noncarcinogen conc., Csat conc., carcinogen noncarcinogen

(g/kg) (g/kg) (g/kg) (g/kg) (g/kg) (unitless) (unitless)

1.79E+03 1.79E+04 1.79E+03 3.09E+05 1.79E+03 NA NA

MESSAGE AND ERROR SUMMARY BELOW: (DO NOT USE RESULTS IF ERRORS ARE PRESENT)
MESSAGE: The values of Csource and Cbuilding on the INTERCALCS worksheet are based on unity and do not represent actual values.

SCROLL
DOWN

TO "END"

END

SL-ADV-REV2-4_300s_grp2_Benzene.xls 4 of 8
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Soil Properties Lookup Table Bulk Density

SCS Soil Type Ks (cm/h) 1 (1/cm) N (unitless) M (unitless) n (cm3/cm3) r (cm3/cm3) Mean Grain Diameter (cm) (g/cm3) w (cm3/cm3) SCS Soil Name

C 0.61 0.01496 1.253 0.2019 0.459 0.098 0.0092 1.43 0.215 Clay
CL 0.34 0.01581 1.416 0.2938 0.442 0.079 0.016 1.48 0.168 Clay Loam
L 0.50 0.01112 1.472 0.3207 0.399 0.061 0.020 1.59 0.148 Loam
LS 4.38 0.03475 1.746 0.4273 0.390 0.049 0.040 1.62 0.076 Loamy Sand
S 26.78 0.03524 3.177 0.6852 0.375 0.053 0.044 1.66 0.054 Sand
SC 0.47 0.03342 1.208 0.1722 0.385 0.117 0.025 1.63 0.197 Sandy Clay
SCL 0.55 0.02109 1.330 0.2481 0.384 0.063 0.029 1.63 0.146 Sandy Clay Loam
SI 1.82 0.00658 1.679 0.4044 0.489 0.050 0.0046 1.35 0.167 Silt
SIC 0.40 0.01622 1.321 0.2430 0.481 0.111 0.0039 1.38 0.216 Silty Clay
SICL 0.46 0.00839 1.521 0.3425 0.482 0.090 0.0056 1.37 0.198 Silty Clay Loam
SIL 0.76 0.00506 1.663 0.3987 0.439 0.065 0.011 1.49 0.180 Silt Loam
SL 1.60 0.02667 1.449 0.3099 0.387 0.039 0.030 1.62 0.103 Sandy Loam

Chemical Properties Lookup Table
Organic Pure Henry's Henry's Enthalpy of
carbon component law constant law constant Normal vaporization at Unit Physical
partition Diffusivity Diffusivity water Henry's at reference reference boiling Critical the normal risk Reference state at

coefficient, in air, in water, solubility, law constant temperature, temperature, point, temperature, boiling point, factor, conc., soil URF RfC
Koc Da Dw S H' H TR TB TC Hv,b URF RfC temperature, extrapolated extrapolated

CAS No. Chemical (cm3/g) (cm2/s) (cm2/s) (mg/L) (unitless) (atm-m3/mol) (oC) (oK) (oK) (cal/mol) (g/m3)-1 (mg/m3) (S,L,G) (X) (X)

Surrogate toxicity values (red 
numbers) used with the surrogate 
chemical presented below.

56235 Carbon tetrachloride 1.74E+02 7.80E-02 8.80E-06 7.93E+02 1.24E+00 3.03E-02 25 349.90 556.60 7,127 6.0E-06 1.0E-01 L
57749 Chlordane 1.20E+05 1.18E-02 4.37E-06 5.60E-02 1.99E-03 4.85E-05 25 624.24 885.73 14,000 1.0E-04 7.0E-04 S
58899 gamma-HCH (Lindane) 1.07E+03 1.42E-02 7.34E-06 7.30E+00 5.73E-04 1.40E-05 25 596.55 839.36 15,000 3.7E-04 1.1E-03 S X X
60297 Ethyl ether 5.73E+00 7.82E-02 8.61E-06 5.68E+04 1.35E+00 3.29E-02 25 307.50 466.74 6,338 0.0E+00 7.0E-01 L X
60571 Dieldrin 2.14E+04 1.25E-02 4.74E-06 1.95E-01 6.18E-04 1.51E-05 25 613.32 842.25 17,000 4.6E-03 1.8E-04 S X
67641 Acetone 5.75E-01 1.24E-01 1.14E-05 1.00E+06 1.59E-03 3.87E-05 25 329.20 508.10 6,955 0.0E+00 3.1E+01 L X
67663 Chloroform 3.98E+01 1.04E-01 1.00E-05 7.92E+03 1.50E-01 3.66E-03 25 334.32 536.40 6,988 2.3E-05 9.8E-02 L
67721 Hexachloroethane 1.78E+03 2.50E-03 6.80E-06 5.00E+01 1.59E-01 3.88E-03 25 458.00 695.00 9,510 1.1E-05 3.0E-02 S X
71432 Benzene 5.89E+01 8.80E-02 9.80E-06 1.79E+03 2.27E-01 5.54E-03 25 353.24 562.16 7,342 7.8E-06 3.0E-02 L
71556 1,1,1-Trichloroethane 1.10E+02 7.80E-02 8.80E-06 1.33E+03 7.03E-01 1.72E-02 25 347.24 545.00 7,136 0.0E+00 5.0E+00 L
72435 Methoxychlor 9.77E+04 1.56E-02 4.46E-06 1.00E-01 6.46E-04 1.58E-05 25 651.02 848.49 16,000 0.0E+00 1.8E-02 S X
72559 DDE 4.47E+06 1.44E-02 5.87E-06 1.20E-01 8.59E-04 2.09E-05 25 636.44 860.38 15,000 9.7E-05 0.0E+00 S X
74839 Methyl bromide 1.05E+01 7.28E-02 1.21E-05 1.52E+04 2.55E-01 6.22E-03 25 276.71 467.00 5,714 0.0E+00 5.0E-03 G
74873 Methyl chloride (chloromethane) 2.12E+00 1.26E-01 6.50E-06 5.33E+03 3.61E-01 8.80E-03 25 249.00 416.25 5,115 1.8E-06 9.0E-02 L
74908 Hydrogen cyanide 3.80E+00 1.93E-01 2.10E-05 1.00E+06 5.44E-03 1.33E-04 25 299.00 456.70 6,676 0.0E+00 3.0E-03 L
74953 Methylene  bromide 1.26E+01 4.30E-02 8.44E-06 1.19E+04 3.52E-02 8.59E-04 25 370.00 583.00 7,868 0.0E+00 4.0E-04 L X
75003 Chloroethane (ethyl chloride) 4.40E+00 2.71E-01 1.15E-05 5.68E+03 3.61E-01 8.80E-03 25 285.30 460.40 5,879 0.0E+00 1.0E+01 L X
75014 Vinyl chloride (chloroethene) 1.86E+01 1.06E-01 1.23E-05 8.80E+03 1.10E+00 2.69E-02 25 259.25 432.00 5,250 4.4E-06 1.0E-01 G
75058 Acetonitrile 4.20E+00 1.28E-01 1.66E-05 1.00E+06 1.42E-03 3.45E-05 25 354.60 545.50 7,110 0.0E+00 6.0E-02 L
75070 Acetaldehyde 1.06E+00 1.24E-01 1.41E-05 1.00E+06 3.23E-03 7.87E-05 25 293.10 466.00 6,157 2.2E-06 9.0E-03 L
75092 Methylene chloride 1.17E+01 1.01E-01 1.17E-05 1.30E+04 8.96E-02 2.18E-03 25 313.00 510.00 6,706 1.0E-08 6.0E-01 L
75150 Carbon disulfide 4.57E+01 1.04E-01 1.00E-05 1.19E+03 1.24E+00 3.02E-02 25 319.00 552.00 6,391 0.0E+00 7.0E-01 L
75218 Ethylene oxide 1.33E+00 1.04E-01 1.45E-05 3.04E+05 2.27E-02 5.54E-04 25 283.60 469.00 6,104 1.0E-04 0.0E+00 L
75252 Bromoform 8.71E+01 1.49E-02 1.03E-05 3.10E+03 2.41E-02 5.88E-04 25 422.35 696.00 9,479 1.1E-06 0.0E+00 L X
75274 Bromodichloromethane 5.50E+01 2.98E-02 1.06E-05 6.74E+03 6.54E-02 1.60E-03 25 363.15 585.85 7,800 3.7E-05 0.0E+00 L X X
75296 2-Chloropropane 9.14E+00 8.88E-02 1.01E-05 3.73E+03 5.93E-01 1.45E-02 25 308.70 485.00 6,286 0.0E+00 1.0E-01 L
75343 1,1-Dichloroethane 3.16E+01 7.42E-02 1.05E-05 5.06E+03 2.30E-01 5.61E-03 25 330.55 523.00 6,895 1.6E-06 0.0E+00 L
75354 1,1-Dichloroethylene 5.89E+01 9.00E-02 1.04E-05 2.25E+03 1.07E+00 2.60E-02 25 304.75 576.05 6,247 0.0E+00 2.0E-01 L
75456 Chlorodifluoromethane 4.79E+01 1.01E-01 1.28E-05 2.00E+00 1.10E+00 2.70E-02 25 232.40 369.30 4,836 0.0E+00 5.0E+01 L
75694 Trichlorofluoromethane 4.97E+02 8.70E-02 9.70E-06 1.10E+03 3.97E+00 9.68E-02 25 296.70 471.00 5,999 0.0E+00 7.0E-01 L
75718 Dichlorodifluoromethane 4.57E+02 6.65E-02 9.92E-06 2.80E+02 1.40E+01 3.42E-01 25 243.20 384.95 9,421 0.0E+00 1.0E-01 L
76131 1,1,2-Trichloro-1,2,2-trifluoroetha 1.11E+04 7.80E-02 8.20E-06 1.70E+02 1.97E+01 4.80E-01 25 320.70 487.30 6,463 0.0E+00 3.0E+01 L
76448 Heptachlor 1.41E+06 1.12E-02 5.69E-06 1.80E-01 6.05E+01 1.48E+00 25 603.69 846.31 13,000 1.3E-03 1.8E-03 S X
77474 Hexachlorocyclopentadiene 2.00E+05 1.61E-02 7.21E-06 1.80E+00 1.10E+00 2.69E-02 25 512.15 746.00 10,931 0.0E+00 2.0E-04 L
78831 Isobutanol 2.59E+00 8.60E-02 9.30E-06 8.50E+04 4.83E-04 1.18E-05 25 381.04 547.78 10,936 0.0E+00 1.1E+00 L X
78875 1,2-Dichloropropane 4.37E+01 7.82E-02 8.73E-06 2.80E+03 1.15E-01 2.79E-03 25 369.52 572.00 7,590 1.0E-05 4.0E-03 L X
78933 Methylethylketone (2-butanone) 2.30E+00 8.08E-02 9.80E-06 2.23E+05 2.29E-03 5.58E-05 25 352.50 536.78 7,481 0.0E+00 5.0E+00 L
79005 1,1,2-Trichloroethane 5.01E+01 7.80E-02 8.80E-06 4.42E+03 3.73E-02 9.11E-04 25 386.15 602.00 8,322 1.6E-05 2.0E-04 L X
79016 Trichloroethylene 1.66E+02 7.90E-02 9.10E-06 1.47E+03 4.21E-01 1.03E-02 25 360.36 544.20 7,505 4.1E-06 3.0E-03 L X
79209 Methyl acetate 3.26E+00 1.04E-01 1.00E-05 2.00E+03 4.84E-03 1.18E-04 25 329.80 506.70 7,260 0.0E+00 3.5E+00 L X
79345 1,1,2,2-Tetrachloroethane 9.33E+01 7.10E-02 7.90E-06 2.96E+03 1.41E-02 3.44E-04 25 419.60 661.15 8,996 5.8E-05 0.0E+00 L X
79469 2-Nitropropane 1.17E+01 9.23E-02 1.01E-05 1.70E+04 5.03E-03 1.23E-04 25 393.20 594.00 8,383 2.7E-03 2.0E-02 L
80626 Methylmethacrylate 6.98E+00 7.70E-02 8.60E-06 1.50E+04 1.38E-02 3.36E-04 25 373.50 567.00 8,975 0.0E+00 7.0E-01 L
83329 Acenaphthene 7.08E+03 4.21E-02 7.69E-06 3.57E+00 6.34E-03 1.55E-04 25 550.54 803.15 12,155 0.0E+00 0.0E+00 S X
86737 Fluorene 1.38E+04 3.63E-02 7.88E-06 1.98E+00 2.60E-03 6.34E-05 25 570.44 870.00 12,666 0.0E+00 0.0E+00 S X
87683 Hexachloro-1,3-butadiene 5.37E+04 5.61E-02 6.16E-06 3.20E+00 3.33E-01 8.13E-03 25 486.15 738.00 10,206 2.2E-05 0.0E+00 L X
88722 o-Nitrotoluene 3.24E+02 5.87E-02 8.67E-06 6.50E+02 5.11E-04 1.25E-05 25 495.00 720.00 12,239 0.0E+00 0.0E+00 L X
91203 Naphthalene 2.00E+03 5.90E-02 7.50E-06 3.10E+01 1.98E-02 4.82E-04 25 491.14 748.40 10,373 3.4E-05 3.0E-03 S
91576 2-Methylnaphthalene 2.81E+03 5.22E-02 7.75E-06 2.46E+01 2.12E-02 5.17E-04 25 514.26 761.00 12,600 0.0E+00 3.0E-03 S X Naphthalene
92524 Biphenyl 4.38E+03 4.04E-02 8.15E-06 7.45E+00 1.23E-02 2.99E-04 25 529.10 789.00 10,890 0.0E+00 1.8E-01 S X
95476 o-Xylene 3.63E+02 8.70E-02 1.00E-05 1.78E+02 2.12E-01 5.18E-03 25 417.60 630.30 8,661 0.0E+00 1.0E-01 L
95501 1,2-Dichlorobenzene 6.17E+02 6.90E-02 7.90E-06 1.56E+02 7.77E-02 1.90E-03 25 453.57 705.00 9,700 0.0E+00 2.0E-01 L
95578 2-Chlorophenol 3.88E+02 5.01E-02 9.46E-06 2.20E+04 1.60E-02 1.18E+05 25 447.53 675.00 9,572 0.0E+00 2.0E-01 L X Phenol
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95636 1,2,4-Trimethylbenzene 1.35E+03 6.06E-02 7.92E-06 5.70E+01 2.52E-01 6.14E-03 25 442.30 649.17 9,369 0.0E+00 7.0E-03 L
96184 1,2,3-Trichloropropane 2.20E+01 7.10E-02 7.90E-06 1.75E+03 1.67E-02 4.08E-04 25 430.00 652.00 9,171 0.0E+00 3.0E-04 L X
96333 Methyl acrylate 4.53E+00 9.76E-02 1.02E-05 6.00E+04 7.68E-03 1.87E-04 25 353.70 536.00 7,749 0.0E+00 1.1E-01 L X
97632 Ethylmethacrylate 2.95E+01 6.53E-02 8.37E-06 3.67E+03 3.44E-02 8.40E-04 25 390.00 571.00 10,957 0.0E+00 3.2E-01 L X
98066 tert-Butylbenzene 7.71E+02 5.65E-02 8.02E-06 2.95E+01 4.87E-01 1.19E-02 25 442.10 1220.00 8,980 0.0E+00 3.0E-02 L X Benzene
98828 Cumene 4.89E+02 6.50E-02 7.10E-06 6.13E+01 4.74E+01 1.46E-02 25 425.56 631.10 10,335 0.0E+00 4.0E-01 L
98862 Acetophenone 5.77E+01 6.00E-02 8.73E-06 6.13E+03 4.38E-04 1.07E-05 25 475.00 709.50 11,732 0.0E+00 3.5E-01 S,L X
98953 Nitrobenzene 6.46E+01 7.60E-02 8.60E-06 2.09E+03 9.82E-04 2.39E-05 25 483.95 719.00 10,566 4.0E-05 9.0E-03 L

100414 Ethylbenzene 3.63E+02 7.50E-02 7.80E-06 1.69E+02 3.22E-01 7.86E-03 25 409.34 617.20 8,501 2.5E-06 1.0E+00 L
100425 Styrene 7.76E+02 7.10E-02 8.00E-06 3.10E+02 1.12E-01 2.74E-03 25 418.31 636.00 8,737 0.0E+00 1.0E+00 L
100447 Benzylchloride 6.14E+01 7.50E-02 7.80E-06 5.25E+02 1.70E-02 4.14E-04 25 452.00 685.00 8,773 4.9E-05 0.0E+00 L X
100527 Benzaldehyde 4.59E+01 7.21E-02 9.07E-06 3.30E+03 9.73E-04 2.37E-05 25 452.00 695.00 11,658 0.0E+00 3.5E-01 L X
103651 n-Propylbenzene 5.62E+02 6.01E-02 7.83E-06 6.00E+01 4.37E-01 1.07E-02 25 432.20 630.00 9,123 0.0E+00 1.0E+00 L X
104518 n-Butylbenzene 1.11E+03 5.70E-02 8.12E-06 2.00E+00 5.38E-01 1.31E-02 25 456.46 660.50 9,290 0.0E+00 3.0E-02 L X Benzene
106423 p-Xylene 3.89E+02 7.69E-02 8.44E-06 1.85E+02 3.13E-01 7.64E-03 25 411.52 616.20 8,525 0.0E+00 1.0E-01 L
106467 1,4-Dichlorobenzene 6.17E+02 6.90E-02 7.90E-06 7.90E+01 9.82E-02 2.39E-03 25 447.21 684.75 9,271 1.1E-05 8.0E-01 S
106934 1,2-Dibromoethane (ethylene dibr 2.50E+01 2.17E-02 1.19E-05 4.18E+03 3.04E-02 7.41E-04 25 404.60 583.00 8,310 6.0E-04 9.0E-03 L
106990 1,3-Butadiene 1.91E+01 2.49E-01 1.08E-05 7.35E+02 3.01E+00 7.34E-02 25 268.60 425.00 5,370 3.0E-02 2.0E-03 L
107028 Acrolein 2.76E+00 1.05E-01 1.22E-05 2.13E+05 4.99E-03 1.22E-04 25 325.60 506.00 6,731 0.0E+00 2.0E-05 L
107062 1,2-Dichloroethane 1.74E+01 1.04E-01 9.90E-06 8.52E+03 4.00E-02 9.77E-04 25 356.65 561.00 7,643 2.6E-05 7.0E-03 L
107131 Acrylonitrile 5.90E+00 1.22E-01 1.34E-05 7.40E+04 4.21E-03 1.03E-04 25 350.30 519.00 7,786 6.8E-05 2.0E-03 L
108054 Vinyl acetate 5.25E+00 8.50E-02 9.20E-06 2.00E+04 2.09E-02 5.10E-04 25 345.65 519.13 7,800 0.0E+00 2.0E-01 L
108101 Methylisobutylketone (4-methyl-2 9.06E+00 7.50E-02 7.80E-06 1.90E+04 5.64E-03 1.38E-04 25 389.50 571.00 8,243 0.0E+00 3.0E+00 L
108383 m-Xylene 4.07E+02 7.00E-02 7.80E-06 1.61E+02 3.00E-01 7.32E-03 25 412.27 617.05 8,523 0.0E+00 1.0E-01 L
108678 1,3,5-Trimethylbenzene 1.35E+03 6.02E-02 8.67E-06 2.00E+00 2.41E-01 5.87E-03 25 437.89 637.25 9,321 0.0E+00 7.0E-03 L 1,2,4-Trimethylbenzene
108872 Methylcyclohexane 7.85E+01 7.35E-02 8.52E-06 1.40E+01 4.22E+00 1.03E-01 25 373.90 572.20 7,474 0.0E+00 3.0E+00 L
108883 Toluene 1.82E+02 8.70E-02 8.60E-06 5.26E+02 2.72E-01 6.62E-03 25 383.78 591.79 7,930 0.0E+00 5.0E+00 L
108907 Chlorobenzene 2.19E+02 7.30E-02 8.70E-06 4.72E+02 1.51E-01 3.69E-03 25 404.87 632.40 8,410 0.0E+00 5.0E-02 L
109693 1-Chlorobutane 1.72E+01 8.26E-02 1.00E-05 1.10E+03 6.93E-01 1.69E-02 25 351.60 542.00 7,263 0.0E+00 1.4E+00 L X
110009 Furan 1.86E+01 1.04E-01 1.22E-05 1.00E+04 2.21E-01 5.39E-03 25 304.60 490.20 6,477 0.0E+00 3.5E-03 L X
110543 Hexane 4.34E+01 2.00E-01 7.77E-06 1.24E+01 6.82E+01 1.66E+00 25 341.70 508.00 6,895 0.0E+00 2.0E-01 L
111444 Bis(2-chloroethyl)ether 1.55E+01 6.92E-02 7.53E-06 1.72E+04 7.36E-04 1.80E-05 25 451.15 659.79 10,803 3.3E-04 0.0E+00 L
115297 Endosulfan 2.14E+03 1.15E-02 4.55E-06 5.10E-01 4.58E-04 1.12E-05 25 674.43 942.94 14,000 0.0E+00 2.1E-02 S X
118741 Hexachlorobenzene 5.50E+04 5.42E-02 5.91E-06 5.00E-03 5.40E-02 1.32E-03 25 582.55 825.00 14,447 4.6E-04 0.0E+00 S X
120821 1,2,4-Trichlorobenzene 1.78E+03 3.00E-02 8.23E-06 4.88E+01 5.81E-02 1.42E-03 25 486.15 725.00 10,471 0.0E+00 2.0E-03 L
123739 Crotonaldehyde (2-butenal) 4.82E+00 9.56E-02 1.07E-05 3.69E+04 7.99E-04 1.95E-05 25 375.20 568.00 9 5.4E-04 0.0E+00 L X
124481 Chlorodibromomethane 6.31E+01 1.96E-02 1.05E-05 2.60E+03 3.20E-02 7.81E-04 25 416.14 678.20 5,900 2.7E-05 0.0E+00 L X X
126987 Methacrylonitrile 3.58E+01 1.12E-01 1.32E-05 2.54E+04 1.01E-02 2.46E-04 25 363.30 554.00 7,600 0.0E+00 7.0E-04 L
126998 2-Chloro-1,3-butadiene (chloropre 6.73E+01 8.58E-02 1.03E-05 2.12E+03 4.91E-01 1.20E-02 25 332.40 525.00 8,075 0.0E+00 7.0E-03 L
127184 Tetrachloroethylene 1.55E+02 7.20E-02 8.20E-06 2.00E+02 7.53E-01 1.84E-02 25 394.40 620.20 8,288 2.6E-07 6.0E-04 L
129000 Pyrene 1.05E+05 2.72E-02 7.24E-06 1.35E+00 4.50E-04 1.10E-05 25 667.95 936 14370 0.0E+00 0.0E+00 S X
132649 Dibenzofuran 5.15E+03 2.38E-02 6.00E-06 3.10E+00 5.15E-04 1.26E-05 25 560 824 66400 0.0E+00 0.0E+00 S X
135988 sec-Butylbenzene 9.66E+02 5.70E-02 8.12E-06 3.94E+00 5.68E-01 1.39E-02 25 446.5 679 88730 0.0E+00 3.0E-02 L X Benzene
141786 Ethylacetate 6.44E+00 7.32E-02 9.70E-06 8.03E+04 5.64E-03 1.38E-04 25 350.26 523.3 7633.66 0.0E+00 3.2E+00 L X
156592 cis-1,2-Dichloroethylene 3.55E+01 7.36E-02 1.13E-05 3.50E+03 1.67E-01 4.07E-03 25 333.65 544 7192 0.0E+00 6.0E-02 L X trans-1,2-Dichloroethylene
156605 trans-1,2-Dichloroethylene 5.25E+01 7.07E-02 1.19E-05 6.30E+03 3.84E-01 9.36E-03 25 320.85 516.5 6717 0.0E+00 6.0E-02 L X
541731 1,3-Dichlorobenzene 1.98E+03 6.92E-02 7.86E-06 1.34E+02 1.27E-01 3.09E-03 25 446 684 9230.18 0.0E+00 2.0E-01 L X 1,2-Dichlorobenzene
309002 Aldrin 2.45E+06 1.32E-02 4.86E-06 1.70E-02 6.95E-03 1.70E-04 25 603.01 839.37 15000 4.9E-03 1.1E-04 S X
319846 alpha-HCH (alpha-BHC) 1.23E+03 1.42E-02 7.34E-06 2.00E+00 4.34E-04 1.06E-05 25 596.55 839.36 15000 1.8E-03 0.0E+00 S
542756 1,3-Dichloropropene 4.57E+01 6.26E-02 1.00E-05 2.80E+03 7.24E-01 1.77E-02 25 381.15 587.38 7900 4.0E-06 2.0E-02 L
630206 1,1,1,2-Tetrachloroethane 1.16E+02 7.10E-02 7.90E-06 1.10E+03 9.90E-02 2.41E-03 25 403.5 624 9768.282525 7.4E-06 0.0E+00 L X

1634044 MTBE 7.26E+00 1.02E-01 1.05E-05 5.10E+04 2.56E-02 6.23E-04 25 328.3 497.1 6677.66 0.0E+00 3.0E+00 L
7439976 Mercury (elemental) 5.20E+01 3.07E-02 6.30E-06 2.00E+01 4.40E-01 1.07E-02 25 629.88 1750 14127 0.0E+00 3.0E-04 L
591786 2-Hexanone 1.50E+01 7.00E-02 8.40E-06 1.70E+04 3.80E-03 9.30E-05 25 400.8 587 8554 0.0E+00 3.0E-02 L

Highlighted chemicals do not have inhalation toxicity values or a surrogate.
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DATA ENTRY SHEET

CALCULATE RISK-BASED SOIL CONCENTRATION (enter "X" in "YES" box)

YES X

OR
CALCULATE INCREMENTAL RISKS FROM ACTUAL SOIL CONCENTRATION (enter "X" in "YES" box and initial soil conc. below)

YES

ENTER ENTER
Initial

Chemical soil
CAS No. conc.,

(numbers only, CR

no dashes) (g/kg) Chemical

67641 Acetone

ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER
MORE Depth Depth below Totals must add up to value of Lt (cell G28) Soil

 below grade grade to bottom Thickness Thickness stratum A User-defined
Average to bottom Depth below of contamination, Thickness of soil of soil SCS stratum A

soil of enclosed grade to top (enter value of 0 of soil stratum B, stratum C, soil type soil vapor
temperature, space floor, of contamination, if value is unknown) stratum A, (Enter value or 0) (Enter value or 0) (used to estimate OR permeability,

TS LF Lt Lb hA hB hC soil vapor kv

(oC) (cm) (cm) (cm) (cm) (cm) (cm) permeability) (cm2)

10 8 8 290 8 0 0 1.00E-08

ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER
MORE Stratum A Stratum A Stratum A Stratum A Stratum A Stratum B Stratum B Stratum B Stratum B Stratum B Stratum C Stratum C Stratum C Stratum C Stratum C
 SCS soil dry soil total soil water-filled soil organic SCS soil dry soil total soil water-filled soil organic SCS soil dry soil total soil water-filled soil organic

soil type bulk density, porosity, porosity, carbon fraction, soil type bulk density, porosity, porosity, carbon fraction, soil type bulk density, porosity, porosity, carbon fraction,

b
A nA

w
A foc

A b
B nB

w
B foc

B b
C nC

w
C foc

C

(g/cm3) (unitless) (cm3/cm3) (unitless) (g/cm3) (unitless) (cm3/cm3) (unitless) (g/cm3) (unitless) (cm3/cm3) (unitless)

1.65 0.439 0.045 0.002

ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER
MORE Enclosed Enclosed Enclosed Average vapor
 space Soil-bldg. space space Enclosed Floor-wall Indoor flow rate into bldg.

floor pressure floor floor space seam crack air exchange OR
thickness, differential, length, width, height, width, rate, Leave blank to calculate

Lcrack P LB WB HB w ER Qsoil

(cm) (g/cm-s2) (cm) (cm) (cm) (cm) (1/h) (L/m)

10 40 1000 1000 244 0.1 0.25

ENTER ENTER ENTER ENTER ENTER ENTER
Averaging Averaging Target Target hazard
time for time for Exposure Exposure risk for quotient for

carcinogens, noncarcinogens, duration, frequency, carcinogens, noncarcinogens,
ATC ATNC ED EF TR THQ

(yrs) (yrs) (yrs) (days/yr) (unitless) (unitless)

70 30 30 350 1.0E-05 1

Used to calculate risk-based
END soil concentration.

SL-ADV
Version 3.1; 02/04

Reset to 
Defaults

Lookup Soil 
Parameters

Lookup Soil 
Parameters

Lookup Soil 
Parameters
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CHEMICAL PROPERTIES SHEET

Henry's Henry's Enthalpy of Organic Pure
law constant law constant vaporization at Normal carbon component Unit Physical

Diffusivity Diffusivity at reference reference the normal boiling Critical partition water risk Reference state at
in air, in water, temperature, temperature, boiling point, point, temperature, coefficient, solubility, factor, conc., soil

Da Dw H TR Hv,b TB TC Koc S URF RfC temperature,

(cm2/s) (cm2/s) (atm-m3/mol) (oC) (cal/mol) (oK) (oK) (cm3/g) (mg/L) (g/m3)-1 (mg/m3) (S,L,G)

1.24E-01 1.14E-05 3.87E-05 25 6,955 329.20 508.10 5.75E-01 1.00E+06 0.0E+00 3.1E+01 L

END
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INTERMEDIATE CALCULATIONS SHEET

Stratum A Stratum B Stratum C Stratum A Stratum A Stratum A Stratum A Floor-
Source- soil soil soil effective soil soil soil wall Initial soil Bldg.

Exposure building air-filled air-filled air-filled total fluid intrinsic relative air effective vapor seam concentration ventilation
duration, separation, porosity, porosity, porosity, saturation, permeability, permeability, permeability, perimeter, used, rate,

 LT a
A a

B a
C Ste ki krg kv Xcrack CR Qbuilding

(sec) (cm) (cm3/cm3) (cm3/cm3) (cm3/cm3) (cm3/cm3) (cm2) (cm2) (cm2) (cm) (g/kg) (cm3/s)

9.46E+08 1 0.394 ERROR ERROR #N/A #N/A #N/A 1.00E-08 4,000 1.00E+00 1.69E+04

Area of Stratum Stratum Stratum Total
enclosed Crack- Crack Enthalpy of Henry's law Henry's law Vapor A B C overall

space to-total depth vaporization at constant at constant at viscosity at effective effective effective effective Diffusion Convection
below area below ave. soil ave. soil ave. soil ave. soil diffusion diffusion diffusion diffusion path path
grade, ratio, grade, temperature, temperature, temperature, temperature, coefficient, coefficient, coefficient, coefficient, length, length,

AB  Zcrack Hv,TS HTS H'TS TS Deff
A Deff

B Deff
C Deff

T Ld Lp

(cm2) (unitless) (cm) (cal/mol) (atm-m3/mol) (unitless) (g/cm-s) (cm2/s) (cm2/s) (cm2/s) (cm2/s) (cm) (cm)

1.00E+06 4.00E-04 8 7,559 1.97E-05 8.47E-04 1.75E-04 2.89E-02 0.00E+00 0.00E+00 2.89E-02 1 8

Exponent of Infinite
Average Crack equivalent source Infinite Exposure

Soil-water Source vapor effective foundation indoor source Time for duration >
partition vapor Crack flow rate diffusion Area of Peclet attenuation bldg. Finite Finite source time for

coefficient, conc., radius, into bldg., coefficient, crack, number, coefficient, conc., source source depletion, source
Kd Csource rcrack Qsoil Dcrack

Acrack exp(Pef)  Cbuilding  term  term D depletion

(cm3/g) (g/m3) (cm) (cm3/s) (cm2/s) (cm2) (unitless) (unitless) (g/m3) (unitless) (sec)-1
(sec) (YES/NO)

1.15E-03 2.96E+01 0.10 1.13E+01 2.89E-02 4.00E+02 1.72E+04 NA NA 2.56E+03 5.19E-04 1.47E+09 NO

Finite
source Mass Finite Final
indoor limit source finite Unit

attenuation bldg. bldg. source bldg. risk Reference
coefficient, conc., conc., conc., factor, conc.,

<> Cbuilding Cbuilding Cbuilding URF RfC

(unitless) (g/m3) (g/m3) (g/m3) (g/m3)-1 (mg/m3)

6.43E-04 NA 1.90E-02 1.90E-02 NA 3.1E+01

END
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RESULTS SHEET

RISK-BASED SOIL CONCENTRATION CALCULATIONS: INCREMENTAL RISK CALCULATIONS:

Incremental Hazard
Indoor Indoor Risk-based Final risk from quotient

exposure exposure indoor Soil indoor vapor from vapor
soil soil exposure saturation exposure intrusion to intrusion to

conc., conc., soil conc., soil indoor air, indoor air,
carcinogen noncarcinogen conc., Csat conc., carcinogen noncarcinogen

(g/kg) (g/kg) (g/kg) (g/kg) (g/kg) (unitless) (unitless)

NA 1.70E+06 1.70E+06 2.86E+07 1.70E+06 NA NA

MESSAGE AND ERROR SUMMARY BELOW: (DO NOT USE RESULTS IF ERRORS ARE PRESENT)
MESSAGE: The values of Csource and Cbuilding on the INTERCALCS worksheet are based on unity and do not represent actual values.
MESSAGE: Risk/HQ or risk-based soil concentration is based on a route-to-route extrapolation.

SCROLL
DOWN

TO "END"

END

SL-ADV-REV2-4_300s_grp2_Acetone.xls 4 of 8



VLOOKUP TABLES

Soil Properties Lookup Table Bulk Density

SCS Soil Type Ks (cm/h) 1 (1/cm) N (unitless) M (unitless) n (cm3/cm3) r (cm3/cm3) Mean Grain Diameter (cm) (g/cm3) w (cm3/cm3) SCS Soil Name

C 0.61 0.01496 1.253 0.2019 0.459 0.098 0.0092 1.43 0.215 Clay
CL 0.34 0.01581 1.416 0.2938 0.442 0.079 0.016 1.48 0.168 Clay Loam
L 0.50 0.01112 1.472 0.3207 0.399 0.061 0.020 1.59 0.148 Loam
LS 4.38 0.03475 1.746 0.4273 0.390 0.049 0.040 1.62 0.076 Loamy Sand
S 26.78 0.03524 3.177 0.6852 0.375 0.053 0.044 1.66 0.054 Sand
SC 0.47 0.03342 1.208 0.1722 0.385 0.117 0.025 1.63 0.197 Sandy Clay
SCL 0.55 0.02109 1.330 0.2481 0.384 0.063 0.029 1.63 0.146 Sandy Clay Loam
SI 1.82 0.00658 1.679 0.4044 0.489 0.050 0.0046 1.35 0.167 Silt
SIC 0.40 0.01622 1.321 0.2430 0.481 0.111 0.0039 1.38 0.216 Silty Clay
SICL 0.46 0.00839 1.521 0.3425 0.482 0.090 0.0056 1.37 0.198 Silty Clay Loam
SIL 0.76 0.00506 1.663 0.3987 0.439 0.065 0.011 1.49 0.180 Silt Loam
SL 1.60 0.02667 1.449 0.3099 0.387 0.039 0.030 1.62 0.103 Sandy Loam

Chemical Properties Lookup Table
Organic Pure Henry's Henry's Enthalpy of
carbon component law constant law constant Normal vaporization at Unit Physical
partition Diffusivity Diffusivity water Henry's at reference reference boiling Critical the normal risk Reference state at

coefficient, in air, in water, solubility, law constant temperature, temperature, point, temperature, boiling point, factor, conc., soil URF RfC
Koc Da Dw S H' H TR TB TC Hv,b URF RfC temperature, extrapolated extrapolated

CAS No. Chemical (cm3/g) (cm2/s) (cm2/s) (mg/L) (unitless) (atm-m3/mol) (oC) (oK) (oK) (cal/mol) (g/m3)-1 (mg/m3) (S,L,G) (X) (X)

Surrogate toxicity values (red 
numbers) used with the surrogate 
chemical presented below.

56235 Carbon tetrachloride 1.74E+02 7.80E-02 8.80E-06 7.93E+02 1.24E+00 3.03E-02 25 349.90 556.60 7,127 6.0E-06 1.0E-01 L
57749 Chlordane 1.20E+05 1.18E-02 4.37E-06 5.60E-02 1.99E-03 4.85E-05 25 624.24 885.73 14,000 1.0E-04 7.0E-04 S
58899 gamma-HCH (Lindane) 1.07E+03 1.42E-02 7.34E-06 7.30E+00 5.73E-04 1.40E-05 25 596.55 839.36 15,000 3.7E-04 1.1E-03 S X X
60297 Ethyl ether 5.73E+00 7.82E-02 8.61E-06 5.68E+04 1.35E+00 3.29E-02 25 307.50 466.74 6,338 0.0E+00 7.0E-01 L X
60571 Dieldrin 2.14E+04 1.25E-02 4.74E-06 1.95E-01 6.18E-04 1.51E-05 25 613.32 842.25 17,000 4.6E-03 1.8E-04 S X
67641 Acetone 5.75E-01 1.24E-01 1.14E-05 1.00E+06 1.59E-03 3.87E-05 25 329.20 508.10 6,955 0.0E+00 3.1E+01 L X
67663 Chloroform 3.98E+01 1.04E-01 1.00E-05 7.92E+03 1.50E-01 3.66E-03 25 334.32 536.40 6,988 2.3E-05 9.8E-02 L
67721 Hexachloroethane 1.78E+03 2.50E-03 6.80E-06 5.00E+01 1.59E-01 3.88E-03 25 458.00 695.00 9,510 1.1E-05 3.0E-02 S X
71432 Benzene 5.89E+01 8.80E-02 9.80E-06 1.79E+03 2.27E-01 5.54E-03 25 353.24 562.16 7,342 7.8E-06 3.0E-02 L
71556 1,1,1-Trichloroethane 1.10E+02 7.80E-02 8.80E-06 1.33E+03 7.03E-01 1.72E-02 25 347.24 545.00 7,136 0.0E+00 5.0E+00 L
72435 Methoxychlor 9.77E+04 1.56E-02 4.46E-06 1.00E-01 6.46E-04 1.58E-05 25 651.02 848.49 16,000 0.0E+00 1.8E-02 S X
72559 DDE 4.47E+06 1.44E-02 5.87E-06 1.20E-01 8.59E-04 2.09E-05 25 636.44 860.38 15,000 9.7E-05 0.0E+00 S X
74839 Methyl bromide 1.05E+01 7.28E-02 1.21E-05 1.52E+04 2.55E-01 6.22E-03 25 276.71 467.00 5,714 0.0E+00 5.0E-03 G
74873 Methyl chloride (chloromethane) 2.12E+00 1.26E-01 6.50E-06 5.33E+03 3.61E-01 8.80E-03 25 249.00 416.25 5,115 1.8E-06 9.0E-02 L
74908 Hydrogen cyanide 3.80E+00 1.93E-01 2.10E-05 1.00E+06 5.44E-03 1.33E-04 25 299.00 456.70 6,676 0.0E+00 3.0E-03 L
74953 Methylene  bromide 1.26E+01 4.30E-02 8.44E-06 1.19E+04 3.52E-02 8.59E-04 25 370.00 583.00 7,868 0.0E+00 4.0E-04 L X
75003 Chloroethane (ethyl chloride) 4.40E+00 2.71E-01 1.15E-05 5.68E+03 3.61E-01 8.80E-03 25 285.30 460.40 5,879 0.0E+00 1.0E+01 L X
75014 Vinyl chloride (chloroethene) 1.86E+01 1.06E-01 1.23E-05 8.80E+03 1.10E+00 2.69E-02 25 259.25 432.00 5,250 4.4E-06 1.0E-01 G
75058 Acetonitrile 4.20E+00 1.28E-01 1.66E-05 1.00E+06 1.42E-03 3.45E-05 25 354.60 545.50 7,110 0.0E+00 6.0E-02 L
75070 Acetaldehyde 1.06E+00 1.24E-01 1.41E-05 1.00E+06 3.23E-03 7.87E-05 25 293.10 466.00 6,157 2.2E-06 9.0E-03 L
75092 Methylene chloride 1.17E+01 1.01E-01 1.17E-05 1.30E+04 8.96E-02 2.18E-03 25 313.00 510.00 6,706 1.0E-08 6.0E-01 L
75150 Carbon disulfide 4.57E+01 1.04E-01 1.00E-05 1.19E+03 1.24E+00 3.02E-02 25 319.00 552.00 6,391 0.0E+00 7.0E-01 L
75218 Ethylene oxide 1.33E+00 1.04E-01 1.45E-05 3.04E+05 2.27E-02 5.54E-04 25 283.60 469.00 6,104 1.0E-04 0.0E+00 L
75252 Bromoform 8.71E+01 1.49E-02 1.03E-05 3.10E+03 2.41E-02 5.88E-04 25 422.35 696.00 9,479 1.1E-06 0.0E+00 L X
75274 Bromodichloromethane 5.50E+01 2.98E-02 1.06E-05 6.74E+03 6.54E-02 1.60E-03 25 363.15 585.85 7,800 3.7E-05 0.0E+00 L X X
75296 2-Chloropropane 9.14E+00 8.88E-02 1.01E-05 3.73E+03 5.93E-01 1.45E-02 25 308.70 485.00 6,286 0.0E+00 1.0E-01 L
75343 1,1-Dichloroethane 3.16E+01 7.42E-02 1.05E-05 5.06E+03 2.30E-01 5.61E-03 25 330.55 523.00 6,895 1.6E-06 0.0E+00 L
75354 1,1-Dichloroethylene 5.89E+01 9.00E-02 1.04E-05 2.25E+03 1.07E+00 2.60E-02 25 304.75 576.05 6,247 0.0E+00 2.0E-01 L
75456 Chlorodifluoromethane 4.79E+01 1.01E-01 1.28E-05 2.00E+00 1.10E+00 2.70E-02 25 232.40 369.30 4,836 0.0E+00 5.0E+01 L
75694 Trichlorofluoromethane 4.97E+02 8.70E-02 9.70E-06 1.10E+03 3.97E+00 9.68E-02 25 296.70 471.00 5,999 0.0E+00 7.0E-01 L
75718 Dichlorodifluoromethane 4.57E+02 6.65E-02 9.92E-06 2.80E+02 1.40E+01 3.42E-01 25 243.20 384.95 9,421 0.0E+00 1.0E-01 L
76131 1,1,2-Trichloro-1,2,2-trifluoroetha 1.11E+04 7.80E-02 8.20E-06 1.70E+02 1.97E+01 4.80E-01 25 320.70 487.30 6,463 0.0E+00 3.0E+01 L
76448 Heptachlor 1.41E+06 1.12E-02 5.69E-06 1.80E-01 6.05E+01 1.48E+00 25 603.69 846.31 13,000 1.3E-03 1.8E-03 S X
77474 Hexachlorocyclopentadiene 2.00E+05 1.61E-02 7.21E-06 1.80E+00 1.10E+00 2.69E-02 25 512.15 746.00 10,931 0.0E+00 2.0E-04 L
78831 Isobutanol 2.59E+00 8.60E-02 9.30E-06 8.50E+04 4.83E-04 1.18E-05 25 381.04 547.78 10,936 0.0E+00 1.1E+00 L X
78875 1,2-Dichloropropane 4.37E+01 7.82E-02 8.73E-06 2.80E+03 1.15E-01 2.79E-03 25 369.52 572.00 7,590 1.0E-05 4.0E-03 L X
78933 Methylethylketone (2-butanone) 2.30E+00 8.08E-02 9.80E-06 2.23E+05 2.29E-03 5.58E-05 25 352.50 536.78 7,481 0.0E+00 5.0E+00 L
79005 1,1,2-Trichloroethane 5.01E+01 7.80E-02 8.80E-06 4.42E+03 3.73E-02 9.11E-04 25 386.15 602.00 8,322 1.6E-05 2.0E-04 L X
79016 Trichloroethylene 1.66E+02 7.90E-02 9.10E-06 1.47E+03 4.21E-01 1.03E-02 25 360.36 544.20 7,505 4.1E-06 3.0E-03 L X
79209 Methyl acetate 3.26E+00 1.04E-01 1.00E-05 2.00E+03 4.84E-03 1.18E-04 25 329.80 506.70 7,260 0.0E+00 3.5E+00 L X
79345 1,1,2,2-Tetrachloroethane 9.33E+01 7.10E-02 7.90E-06 2.96E+03 1.41E-02 3.44E-04 25 419.60 661.15 8,996 5.8E-05 0.0E+00 L X
79469 2-Nitropropane 1.17E+01 9.23E-02 1.01E-05 1.70E+04 5.03E-03 1.23E-04 25 393.20 594.00 8,383 2.7E-03 2.0E-02 L
80626 Methylmethacrylate 6.98E+00 7.70E-02 8.60E-06 1.50E+04 1.38E-02 3.36E-04 25 373.50 567.00 8,975 0.0E+00 7.0E-01 L
83329 Acenaphthene 7.08E+03 4.21E-02 7.69E-06 3.57E+00 6.34E-03 1.55E-04 25 550.54 803.15 12,155 0.0E+00 0.0E+00 S X
86737 Fluorene 1.38E+04 3.63E-02 7.88E-06 1.98E+00 2.60E-03 6.34E-05 25 570.44 870.00 12,666 0.0E+00 0.0E+00 S X
87683 Hexachloro-1,3-butadiene 5.37E+04 5.61E-02 6.16E-06 3.20E+00 3.33E-01 8.13E-03 25 486.15 738.00 10,206 2.2E-05 0.0E+00 L X
88722 o-Nitrotoluene 3.24E+02 5.87E-02 8.67E-06 6.50E+02 5.11E-04 1.25E-05 25 495.00 720.00 12,239 0.0E+00 0.0E+00 L X
91203 Naphthalene 2.00E+03 5.90E-02 7.50E-06 3.10E+01 1.98E-02 4.82E-04 25 491.14 748.40 10,373 3.4E-05 3.0E-03 S
91576 2-Methylnaphthalene 2.81E+03 5.22E-02 7.75E-06 2.46E+01 2.12E-02 5.17E-04 25 514.26 761.00 12,600 0.0E+00 3.0E-03 S X Naphthalene
92524 Biphenyl 4.38E+03 4.04E-02 8.15E-06 7.45E+00 1.23E-02 2.99E-04 25 529.10 789.00 10,890 0.0E+00 1.8E-01 S X
95476 o-Xylene 3.63E+02 8.70E-02 1.00E-05 1.78E+02 2.12E-01 5.18E-03 25 417.60 630.30 8,661 0.0E+00 1.0E-01 L
95501 1,2-Dichlorobenzene 6.17E+02 6.90E-02 7.90E-06 1.56E+02 7.77E-02 1.90E-03 25 453.57 705.00 9,700 0.0E+00 2.0E-01 L
95578 2-Chlorophenol 3.88E+02 5.01E-02 9.46E-06 2.20E+04 1.60E-02 1.18E+05 25 447.53 675.00 9,572 0.0E+00 2.0E-01 L X Phenol
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VLOOKUP TABLES

95636 1,2,4-Trimethylbenzene 1.35E+03 6.06E-02 7.92E-06 5.70E+01 2.52E-01 6.14E-03 25 442.30 649.17 9,369 0.0E+00 7.0E-03 L
96184 1,2,3-Trichloropropane 2.20E+01 7.10E-02 7.90E-06 1.75E+03 1.67E-02 4.08E-04 25 430.00 652.00 9,171 0.0E+00 3.0E-04 L X
96333 Methyl acrylate 4.53E+00 9.76E-02 1.02E-05 6.00E+04 7.68E-03 1.87E-04 25 353.70 536.00 7,749 0.0E+00 1.1E-01 L X
97632 Ethylmethacrylate 2.95E+01 6.53E-02 8.37E-06 3.67E+03 3.44E-02 8.40E-04 25 390.00 571.00 10,957 0.0E+00 3.2E-01 L X
98066 tert-Butylbenzene 7.71E+02 5.65E-02 8.02E-06 2.95E+01 4.87E-01 1.19E-02 25 442.10 1220.00 8,980 0.0E+00 3.0E-02 L X Benzene
98828 Cumene 4.89E+02 6.50E-02 7.10E-06 6.13E+01 4.74E+01 1.46E-02 25 425.56 631.10 10,335 0.0E+00 4.0E-01 L
98862 Acetophenone 5.77E+01 6.00E-02 8.73E-06 6.13E+03 4.38E-04 1.07E-05 25 475.00 709.50 11,732 0.0E+00 3.5E-01 S,L X
98953 Nitrobenzene 6.46E+01 7.60E-02 8.60E-06 2.09E+03 9.82E-04 2.39E-05 25 483.95 719.00 10,566 4.0E-05 9.0E-03 L

100414 Ethylbenzene 3.63E+02 7.50E-02 7.80E-06 1.69E+02 3.22E-01 7.86E-03 25 409.34 617.20 8,501 2.5E-06 1.0E+00 L
100425 Styrene 7.76E+02 7.10E-02 8.00E-06 3.10E+02 1.12E-01 2.74E-03 25 418.31 636.00 8,737 0.0E+00 1.0E+00 L
100447 Benzylchloride 6.14E+01 7.50E-02 7.80E-06 5.25E+02 1.70E-02 4.14E-04 25 452.00 685.00 8,773 4.9E-05 0.0E+00 L X
100527 Benzaldehyde 4.59E+01 7.21E-02 9.07E-06 3.30E+03 9.73E-04 2.37E-05 25 452.00 695.00 11,658 0.0E+00 3.5E-01 L X
103651 n-Propylbenzene 5.62E+02 6.01E-02 7.83E-06 6.00E+01 4.37E-01 1.07E-02 25 432.20 630.00 9,123 0.0E+00 1.0E+00 L X
104518 n-Butylbenzene 1.11E+03 5.70E-02 8.12E-06 2.00E+00 5.38E-01 1.31E-02 25 456.46 660.50 9,290 0.0E+00 3.0E-02 L X Benzene
106423 p-Xylene 3.89E+02 7.69E-02 8.44E-06 1.85E+02 3.13E-01 7.64E-03 25 411.52 616.20 8,525 0.0E+00 1.0E-01 L
106467 1,4-Dichlorobenzene 6.17E+02 6.90E-02 7.90E-06 7.90E+01 9.82E-02 2.39E-03 25 447.21 684.75 9,271 1.1E-05 8.0E-01 S
106934 1,2-Dibromoethane (ethylene dibr 2.50E+01 2.17E-02 1.19E-05 4.18E+03 3.04E-02 7.41E-04 25 404.60 583.00 8,310 6.0E-04 9.0E-03 L
106990 1,3-Butadiene 1.91E+01 2.49E-01 1.08E-05 7.35E+02 3.01E+00 7.34E-02 25 268.60 425.00 5,370 3.0E-02 2.0E-03 L
107028 Acrolein 2.76E+00 1.05E-01 1.22E-05 2.13E+05 4.99E-03 1.22E-04 25 325.60 506.00 6,731 0.0E+00 2.0E-05 L
107062 1,2-Dichloroethane 1.74E+01 1.04E-01 9.90E-06 8.52E+03 4.00E-02 9.77E-04 25 356.65 561.00 7,643 2.6E-05 7.0E-03 L
107131 Acrylonitrile 5.90E+00 1.22E-01 1.34E-05 7.40E+04 4.21E-03 1.03E-04 25 350.30 519.00 7,786 6.8E-05 2.0E-03 L
108054 Vinyl acetate 5.25E+00 8.50E-02 9.20E-06 2.00E+04 2.09E-02 5.10E-04 25 345.65 519.13 7,800 0.0E+00 2.0E-01 L
108101 Methylisobutylketone (4-methyl-2 9.06E+00 7.50E-02 7.80E-06 1.90E+04 5.64E-03 1.38E-04 25 389.50 571.00 8,243 0.0E+00 3.0E+00 L
108383 m-Xylene 4.07E+02 7.00E-02 7.80E-06 1.61E+02 3.00E-01 7.32E-03 25 412.27 617.05 8,523 0.0E+00 1.0E-01 L
108678 1,3,5-Trimethylbenzene 1.35E+03 6.02E-02 8.67E-06 2.00E+00 2.41E-01 5.87E-03 25 437.89 637.25 9,321 0.0E+00 7.0E-03 L 1,2,4-Trimethylbenzene
108872 Methylcyclohexane 7.85E+01 7.35E-02 8.52E-06 1.40E+01 4.22E+00 1.03E-01 25 373.90 572.20 7,474 0.0E+00 3.0E+00 L
108883 Toluene 1.82E+02 8.70E-02 8.60E-06 5.26E+02 2.72E-01 6.62E-03 25 383.78 591.79 7,930 0.0E+00 5.0E+00 L
108907 Chlorobenzene 2.19E+02 7.30E-02 8.70E-06 4.72E+02 1.51E-01 3.69E-03 25 404.87 632.40 8,410 0.0E+00 5.0E-02 L
109693 1-Chlorobutane 1.72E+01 8.26E-02 1.00E-05 1.10E+03 6.93E-01 1.69E-02 25 351.60 542.00 7,263 0.0E+00 1.4E+00 L X
110009 Furan 1.86E+01 1.04E-01 1.22E-05 1.00E+04 2.21E-01 5.39E-03 25 304.60 490.20 6,477 0.0E+00 3.5E-03 L X
110543 Hexane 4.34E+01 2.00E-01 7.77E-06 1.24E+01 6.82E+01 1.66E+00 25 341.70 508.00 6,895 0.0E+00 2.0E-01 L
111444 Bis(2-chloroethyl)ether 1.55E+01 6.92E-02 7.53E-06 1.72E+04 7.36E-04 1.80E-05 25 451.15 659.79 10,803 3.3E-04 0.0E+00 L
115297 Endosulfan 2.14E+03 1.15E-02 4.55E-06 5.10E-01 4.58E-04 1.12E-05 25 674.43 942.94 14,000 0.0E+00 2.1E-02 S X
118741 Hexachlorobenzene 5.50E+04 5.42E-02 5.91E-06 5.00E-03 5.40E-02 1.32E-03 25 582.55 825.00 14,447 4.6E-04 0.0E+00 S X
120821 1,2,4-Trichlorobenzene 1.78E+03 3.00E-02 8.23E-06 4.88E+01 5.81E-02 1.42E-03 25 486.15 725.00 10,471 0.0E+00 2.0E-03 L
123739 Crotonaldehyde (2-butenal) 4.82E+00 9.56E-02 1.07E-05 3.69E+04 7.99E-04 1.95E-05 25 375.20 568.00 9 5.4E-04 0.0E+00 L X
124481 Chlorodibromomethane 6.31E+01 1.96E-02 1.05E-05 2.60E+03 3.20E-02 7.81E-04 25 416.14 678.20 5,900 2.7E-05 0.0E+00 L X X
126987 Methacrylonitrile 3.58E+01 1.12E-01 1.32E-05 2.54E+04 1.01E-02 2.46E-04 25 363.30 554.00 7,600 0.0E+00 7.0E-04 L
126998 2-Chloro-1,3-butadiene (chloropre 6.73E+01 8.58E-02 1.03E-05 2.12E+03 4.91E-01 1.20E-02 25 332.40 525.00 8,075 0.0E+00 7.0E-03 L
127184 Tetrachloroethylene 1.55E+02 7.20E-02 8.20E-06 2.00E+02 7.53E-01 1.84E-02 25 394.40 620.20 8,288 2.6E-07 6.0E-04 L
129000 Pyrene 1.05E+05 2.72E-02 7.24E-06 1.35E+00 4.50E-04 1.10E-05 25 667.95 936 14370 0.0E+00 0.0E+00 S X
132649 Dibenzofuran 5.15E+03 2.38E-02 6.00E-06 3.10E+00 5.15E-04 1.26E-05 25 560 824 66400 0.0E+00 0.0E+00 S X
135988 sec-Butylbenzene 9.66E+02 5.70E-02 8.12E-06 3.94E+00 5.68E-01 1.39E-02 25 446.5 679 88730 0.0E+00 3.0E-02 L X Benzene
141786 Ethylacetate 6.44E+00 7.32E-02 9.70E-06 8.03E+04 5.64E-03 1.38E-04 25 350.26 523.3 7633.66 0.0E+00 3.2E+00 L X
156592 cis-1,2-Dichloroethylene 3.55E+01 7.36E-02 1.13E-05 3.50E+03 1.67E-01 4.07E-03 25 333.65 544 7192 0.0E+00 6.0E-02 L X trans-1,2-Dichloroethylene
156605 trans-1,2-Dichloroethylene 5.25E+01 7.07E-02 1.19E-05 6.30E+03 3.84E-01 9.36E-03 25 320.85 516.5 6717 0.0E+00 6.0E-02 L X
541731 1,3-Dichlorobenzene 1.98E+03 6.92E-02 7.86E-06 1.34E+02 1.27E-01 3.09E-03 25 446 684 9230.18 0.0E+00 2.0E-01 L X 1,2-Dichlorobenzene
309002 Aldrin 2.45E+06 1.32E-02 4.86E-06 1.70E-02 6.95E-03 1.70E-04 25 603.01 839.37 15000 4.9E-03 1.1E-04 S X
319846 alpha-HCH (alpha-BHC) 1.23E+03 1.42E-02 7.34E-06 2.00E+00 4.34E-04 1.06E-05 25 596.55 839.36 15000 1.8E-03 0.0E+00 S
542756 1,3-Dichloropropene 4.57E+01 6.26E-02 1.00E-05 2.80E+03 7.24E-01 1.77E-02 25 381.15 587.38 7900 4.0E-06 2.0E-02 L
630206 1,1,1,2-Tetrachloroethane 1.16E+02 7.10E-02 7.90E-06 1.10E+03 9.90E-02 2.41E-03 25 403.5 624 9768.282525 7.4E-06 0.0E+00 L X

1634044 MTBE 7.26E+00 1.02E-01 1.05E-05 5.10E+04 2.56E-02 6.23E-04 25 328.3 497.1 6677.66 0.0E+00 3.0E+00 L
7439976 Mercury (elemental) 5.20E+01 3.07E-02 6.30E-06 2.00E+01 4.40E-01 1.07E-02 25 629.88 1750 14127 0.0E+00 3.0E-04 L
591786 2-Hexanone 1.50E+01 7.00E-02 8.40E-06 1.70E+04 3.80E-03 9.30E-05 25 400.8 587 8554 0.0E+00 3.0E-02 L

Highlighted chemicals do not have inhalation toxicity values or a surrogate.
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DATA ENTRY SHEET

CALCULATE RISK-BASED SOIL CONCENTRATION (enter "X" in "YES" box)

YES X

OR
CALCULATE INCREMENTAL RISKS FROM ACTUAL SOIL CONCENTRATION (enter "X" in "YES" box and initial soil conc. below)

YES

ENTER ENTER
Initial

Chemical soil
CAS No. conc.,

(numbers only, CR

no dashes) (g/kg) Chemical

108678 1,3,5-Trimethylbenzene

ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER
MORE Depth Depth below Totals must add up to value of Lt (cell G28) Soil

 below grade grade to bottom Thickness Thickness stratum A User-defined
Average to bottom Depth below of contamination, Thickness of soil of soil SCS stratum A

soil of enclosed grade to top (enter value of 0 of soil stratum B, stratum C, soil type soil vapor
temperature, space floor, of contamination, if value is unknown) stratum A, (Enter value or 0) (Enter value or 0) (used to estimate OR permeability,

TS LF Lt Lb hA hB hC soil vapor kv

(oC) (cm) (cm) (cm) (cm) (cm) (cm) permeability) (cm2)

10 15 152 305 152 0 0 1.00E-08

ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER
MORE Stratum A Stratum A Stratum A Stratum A Stratum A Stratum B Stratum B Stratum B Stratum B Stratum B Stratum C Stratum C Stratum C Stratum C Stratum C
 SCS soil dry soil total soil water-filled soil organic SCS soil dry soil total soil water-filled soil organic SCS soil dry soil total soil water-filled soil organic

soil type bulk density, porosity, porosity, carbon fraction, soil type bulk density, porosity, porosity, carbon fraction, soil type bulk density, porosity, porosity, carbon fraction,

b
A nA

w
A foc

A b
B nB

w
B foc

B b
C nC

w
C foc

C

(g/cm3) (unitless) (cm3/cm3) (unitless) (g/cm3) (unitless) (cm3/cm3) (unitless) (g/cm3) (unitless) (cm3/cm3) (unitless)

1.65 0.439 0.045 0.002

ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER
MORE Enclosed Enclosed Enclosed Average vapor
 space Soil-bldg. space space Enclosed Floor-wall Indoor flow rate into bldg.

floor pressure floor floor space seam crack air exchange OR
thickness, differential, length, width, height, width, rate, Leave blank to calculate

Lcrack P LB WB HB w ER Qsoil

(cm) (g/cm-s2) (cm) (cm) (cm) (cm) (1/h) (L/m)

10 40 1000 1000 244 0.1 0.25

ENTER ENTER ENTER ENTER ENTER ENTER
Averaging Averaging Target Target hazard
time for time for Exposure Exposure risk for quotient for

carcinogens, noncarcinogens, duration, frequency, carcinogens, noncarcinogens,
ATC ATNC ED EF TR THQ

(yrs) (yrs) (yrs) (days/yr) (unitless) (unitless)

70 30 30 350 1.0E-05 1

Used to calculate risk-based
END soil concentration.

SL-ADV
Version 3.1; 02/04

Reset to 
Defaults

Lookup Soil 
Parameters

Lookup Soil 
Parameters

Lookup Soil 
Parameters
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CHEMICAL PROPERTIES SHEET

Henry's Henry's Enthalpy of Organic Pure
law constant law constant vaporization at Normal carbon component Unit Physical

Diffusivity Diffusivity at reference reference the normal boiling Critical partition water risk Reference state at
in air, in water, temperature, temperature, boiling point, point, temperature, coefficient, solubility, factor, conc., soil

Da Dw H TR Hv,b TB TC Koc S URF RfC temperature,

(cm2/s) (cm2/s) (atm-m3/mol) (oC) (cal/mol) (oK) (oK) (cm3/g) (mg/L) (g/m3)-1 (mg/m3) (S,L,G)

6.02E-02 8.67E-06 5.87E-03 25 9,321 437.89 637.25 1.35E+03 2.00E+00 0.0E+00 7.0E-03 L

END
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INTERMEDIATE CALCULATIONS SHEET

Stratum A Stratum B Stratum C Stratum A Stratum A Stratum A Stratum A Floor-
Source- soil soil soil effective soil soil soil wall Initial soil Bldg.

Exposure building air-filled air-filled air-filled total fluid intrinsic relative air effective vapor seam concentration ventilation
duration, separation, porosity, porosity, porosity, saturation, permeability, permeability, permeability, perimeter, used, rate,

 LT a
A a

B a
C Ste ki krg kv Xcrack CR Qbuilding

(sec) (cm) (cm3/cm3) (cm3/cm3) (cm3/cm3) (cm3/cm3) (cm2) (cm2) (cm2) (cm) (g/kg) (cm3/s)

9.46E+08 137 0.394 ERROR ERROR #N/A #N/A #N/A 1.00E-08 4,000 1.00E+00 1.69E+04

Area of Stratum Stratum Stratum Total
enclosed Crack- Crack Enthalpy of Henry's law Henry's law Vapor A B C overall

space to-total depth vaporization at constant at constant at viscosity at effective effective effective effective Diffusion Convection
below area below ave. soil ave. soil ave. soil ave. soil diffusion diffusion diffusion diffusion path path
grade, ratio, grade, temperature, temperature, temperature, temperature, coefficient, coefficient, coefficient, coefficient, length, length,

AB  Zcrack Hv,TS HTS H'TS TS Deff
A Deff

B Deff
C Deff

T Ld Lp

(cm2) (unitless) (cm) (cal/mol) (atm-m3/mol) (unitless) (g/cm-s) (cm2/s) (cm2/s) (cm2/s) (cm2/s) (cm) (cm)

1.06E+06 3.77E-04 15 11,678 2.07E-03 8.89E-02 1.75E-04 1.40E-02 0.00E+00 0.00E+00 1.40E-02 137 15

Exponent of Infinite
Average Crack equivalent source Infinite Exposure

Soil-water Source vapor effective foundation indoor source Time for duration >
partition vapor Crack flow rate diffusion Area of Peclet attenuation bldg. Finite Finite source time for

coefficient, conc., radius, into bldg., coefficient, crack, number, coefficient, conc., source source depletion, source
Kd Csource rcrack Qsoil Dcrack

Acrack exp(Pef)  Cbuilding  term  term D depletion

(cm3/g) (g/m3) (cm) (cm3/s) (cm2/s) (cm2) (unitless) (unitless) (g/m3) (unitless) (sec)-1
(sec) (YES/NO)

2.70E+00 3.23E+01 0.10 1.00E+01 1.40E-02 4.00E+02 5.82E+07 NA NA 1.18E+01 1.46E-08 9.44E+08 YES

Finite
source Mass Finite Final
indoor limit source finite Unit

attenuation bldg. bldg. source bldg. risk Reference
coefficient, conc., conc., conc., factor, conc.,

<> Cbuilding Cbuilding Cbuilding URF RfC

(unitless) (g/m3) (g/m3) (g/m3) (g/m3)-1 (mg/m3)

NA 1.67E-02 NA 1.67E-02 NA 7.0E-03

END
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RESULTS SHEET

RISK-BASED SOIL CONCENTRATION CALCULATIONS: INCREMENTAL RISK CALCULATIONS:

Incremental Hazard
Indoor Indoor Risk-based Final risk from quotient

exposure exposure indoor Soil indoor vapor from vapor
soil soil exposure saturation exposure intrusion to intrusion to

conc., conc., soil conc., soil indoor air, indoor air,
carcinogen noncarcinogen conc., Csat conc., carcinogen noncarcinogen

(g/kg) (g/kg) (g/kg) (g/kg) (g/kg) (unitless) (unitless)

NA 4.37E+02 4.37E+02 5.51E+03 4.37E+02 NA NA

MESSAGE AND ERROR SUMMARY BELOW: (DO NOT USE RESULTS IF ERRORS ARE PRESENT)
MESSAGE: The values of Csource and Cbuilding on the INTERCALCS worksheet are based on unity and do not represent actual values.

SCROLL
DOWN

TO "END"

END

SL-ADV-REV2-4_300s_grp2_135TMB.xls 4 of 8



VLOOKUP TABLES

Soil Properties Lookup Table Bulk Density

SCS Soil Type Ks (cm/h) 1 (1/cm) N (unitless) M (unitless) n (cm3/cm3) r (cm3/cm3) Mean Grain Diameter (cm) (g/cm3) w (cm3/cm3) SCS Soil Name

C 0.61 0.01496 1.253 0.2019 0.459 0.098 0.0092 1.43 0.215 Clay
CL 0.34 0.01581 1.416 0.2938 0.442 0.079 0.016 1.48 0.168 Clay Loam
L 0.50 0.01112 1.472 0.3207 0.399 0.061 0.020 1.59 0.148 Loam
LS 4.38 0.03475 1.746 0.4273 0.390 0.049 0.040 1.62 0.076 Loamy Sand
S 26.78 0.03524 3.177 0.6852 0.375 0.053 0.044 1.66 0.054 Sand
SC 0.47 0.03342 1.208 0.1722 0.385 0.117 0.025 1.63 0.197 Sandy Clay
SCL 0.55 0.02109 1.330 0.2481 0.384 0.063 0.029 1.63 0.146 Sandy Clay Loam
SI 1.82 0.00658 1.679 0.4044 0.489 0.050 0.0046 1.35 0.167 Silt
SIC 0.40 0.01622 1.321 0.2430 0.481 0.111 0.0039 1.38 0.216 Silty Clay
SICL 0.46 0.00839 1.521 0.3425 0.482 0.090 0.0056 1.37 0.198 Silty Clay Loam
SIL 0.76 0.00506 1.663 0.3987 0.439 0.065 0.011 1.49 0.180 Silt Loam
SL 1.60 0.02667 1.449 0.3099 0.387 0.039 0.030 1.62 0.103 Sandy Loam

Chemical Properties Lookup Table
Organic Pure Henry's Henry's Enthalpy of
carbon component law constant law constant Normal vaporization at Unit Physical
partition Diffusivity Diffusivity water Henry's at reference reference boiling Critical the normal risk Reference state at

coefficient, in air, in water, solubility, law constant temperature, temperature, point, temperature, boiling point, factor, conc., soil URF RfC
Koc Da Dw S H' H TR TB TC Hv,b URF RfC temperature, extrapolated extrapolated

CAS No. Chemical (cm3/g) (cm2/s) (cm2/s) (mg/L) (unitless) (atm-m3/mol) (oC) (oK) (oK) (cal/mol) (g/m3)-1 (mg/m3) (S,L,G) (X) (X)

Surrogate toxicity values (red 
numbers) used with the surrogate 
chemical presented below.

56235 Carbon tetrachloride 1.74E+02 7.80E-02 8.80E-06 7.93E+02 1.24E+00 3.03E-02 25 349.90 556.60 7,127 6.0E-06 1.0E-01 L
57749 Chlordane 1.20E+05 1.18E-02 4.37E-06 5.60E-02 1.99E-03 4.85E-05 25 624.24 885.73 14,000 1.0E-04 7.0E-04 S
58899 gamma-HCH (Lindane) 1.07E+03 1.42E-02 7.34E-06 7.30E+00 5.73E-04 1.40E-05 25 596.55 839.36 15,000 3.7E-04 1.1E-03 S X X
60297 Ethyl ether 5.73E+00 7.82E-02 8.61E-06 5.68E+04 1.35E+00 3.29E-02 25 307.50 466.74 6,338 0.0E+00 7.0E-01 L X
60571 Dieldrin 2.14E+04 1.25E-02 4.74E-06 1.95E-01 6.18E-04 1.51E-05 25 613.32 842.25 17,000 4.6E-03 1.8E-04 S X
67641 Acetone 5.75E-01 1.24E-01 1.14E-05 1.00E+06 1.59E-03 3.87E-05 25 329.20 508.10 6,955 0.0E+00 3.1E+01 L X
67663 Chloroform 3.98E+01 1.04E-01 1.00E-05 7.92E+03 1.50E-01 3.66E-03 25 334.32 536.40 6,988 2.3E-05 9.8E-02 L
67721 Hexachloroethane 1.78E+03 2.50E-03 6.80E-06 5.00E+01 1.59E-01 3.88E-03 25 458.00 695.00 9,510 1.1E-05 3.0E-02 S X
71432 Benzene 5.89E+01 8.80E-02 9.80E-06 1.79E+03 2.27E-01 5.54E-03 25 353.24 562.16 7,342 7.8E-06 3.0E-02 L
71556 1,1,1-Trichloroethane 1.10E+02 7.80E-02 8.80E-06 1.33E+03 7.03E-01 1.72E-02 25 347.24 545.00 7,136 0.0E+00 5.0E+00 L
72435 Methoxychlor 9.77E+04 1.56E-02 4.46E-06 1.00E-01 6.46E-04 1.58E-05 25 651.02 848.49 16,000 0.0E+00 1.8E-02 S X
72559 DDE 4.47E+06 1.44E-02 5.87E-06 1.20E-01 8.59E-04 2.09E-05 25 636.44 860.38 15,000 9.7E-05 0.0E+00 S X
74839 Methyl bromide 1.05E+01 7.28E-02 1.21E-05 1.52E+04 2.55E-01 6.22E-03 25 276.71 467.00 5,714 0.0E+00 5.0E-03 G
74873 Methyl chloride (chloromethane) 2.12E+00 1.26E-01 6.50E-06 5.33E+03 3.61E-01 8.80E-03 25 249.00 416.25 5,115 1.8E-06 9.0E-02 L
74908 Hydrogen cyanide 3.80E+00 1.93E-01 2.10E-05 1.00E+06 5.44E-03 1.33E-04 25 299.00 456.70 6,676 0.0E+00 3.0E-03 L
74953 Methylene  bromide 1.26E+01 4.30E-02 8.44E-06 1.19E+04 3.52E-02 8.59E-04 25 370.00 583.00 7,868 0.0E+00 4.0E-04 L X
75003 Chloroethane (ethyl chloride) 4.40E+00 2.71E-01 1.15E-05 5.68E+03 3.61E-01 8.80E-03 25 285.30 460.40 5,879 0.0E+00 1.0E+01 L X
75014 Vinyl chloride (chloroethene) 1.86E+01 1.06E-01 1.23E-05 8.80E+03 1.10E+00 2.69E-02 25 259.25 432.00 5,250 4.4E-06 1.0E-01 G
75058 Acetonitrile 4.20E+00 1.28E-01 1.66E-05 1.00E+06 1.42E-03 3.45E-05 25 354.60 545.50 7,110 0.0E+00 6.0E-02 L
75070 Acetaldehyde 1.06E+00 1.24E-01 1.41E-05 1.00E+06 3.23E-03 7.87E-05 25 293.10 466.00 6,157 2.2E-06 9.0E-03 L
75092 Methylene chloride 1.17E+01 1.01E-01 1.17E-05 1.30E+04 8.96E-02 2.18E-03 25 313.00 510.00 6,706 1.0E-08 6.0E-01 L
75150 Carbon disulfide 4.57E+01 1.04E-01 1.00E-05 1.19E+03 1.24E+00 3.02E-02 25 319.00 552.00 6,391 0.0E+00 7.0E-01 L
75218 Ethylene oxide 1.33E+00 1.04E-01 1.45E-05 3.04E+05 2.27E-02 5.54E-04 25 283.60 469.00 6,104 1.0E-04 0.0E+00 L
75252 Bromoform 8.71E+01 1.49E-02 1.03E-05 3.10E+03 2.41E-02 5.88E-04 25 422.35 696.00 9,479 1.1E-06 0.0E+00 L X
75274 Bromodichloromethane 5.50E+01 2.98E-02 1.06E-05 6.74E+03 6.54E-02 1.60E-03 25 363.15 585.85 7,800 3.7E-05 0.0E+00 L X X
75296 2-Chloropropane 9.14E+00 8.88E-02 1.01E-05 3.73E+03 5.93E-01 1.45E-02 25 308.70 485.00 6,286 0.0E+00 1.0E-01 L
75343 1,1-Dichloroethane 3.16E+01 7.42E-02 1.05E-05 5.06E+03 2.30E-01 5.61E-03 25 330.55 523.00 6,895 1.6E-06 0.0E+00 L
75354 1,1-Dichloroethylene 5.89E+01 9.00E-02 1.04E-05 2.25E+03 1.07E+00 2.60E-02 25 304.75 576.05 6,247 0.0E+00 2.0E-01 L
75456 Chlorodifluoromethane 4.79E+01 1.01E-01 1.28E-05 2.00E+00 1.10E+00 2.70E-02 25 232.40 369.30 4,836 0.0E+00 5.0E+01 L
75694 Trichlorofluoromethane 4.97E+02 8.70E-02 9.70E-06 1.10E+03 3.97E+00 9.68E-02 25 296.70 471.00 5,999 0.0E+00 7.0E-01 L
75718 Dichlorodifluoromethane 4.57E+02 6.65E-02 9.92E-06 2.80E+02 1.40E+01 3.42E-01 25 243.20 384.95 9,421 0.0E+00 1.0E-01 L
76131 1,1,2-Trichloro-1,2,2-trifluoroetha 1.11E+04 7.80E-02 8.20E-06 1.70E+02 1.97E+01 4.80E-01 25 320.70 487.30 6,463 0.0E+00 3.0E+01 L
76448 Heptachlor 1.41E+06 1.12E-02 5.69E-06 1.80E-01 6.05E+01 1.48E+00 25 603.69 846.31 13,000 1.3E-03 1.8E-03 S X
77474 Hexachlorocyclopentadiene 2.00E+05 1.61E-02 7.21E-06 1.80E+00 1.10E+00 2.69E-02 25 512.15 746.00 10,931 0.0E+00 2.0E-04 L
78831 Isobutanol 2.59E+00 8.60E-02 9.30E-06 8.50E+04 4.83E-04 1.18E-05 25 381.04 547.78 10,936 0.0E+00 1.1E+00 L X
78875 1,2-Dichloropropane 4.37E+01 7.82E-02 8.73E-06 2.80E+03 1.15E-01 2.79E-03 25 369.52 572.00 7,590 1.0E-05 4.0E-03 L X
78933 Methylethylketone (2-butanone) 2.30E+00 8.08E-02 9.80E-06 2.23E+05 2.29E-03 5.58E-05 25 352.50 536.78 7,481 0.0E+00 5.0E+00 L
79005 1,1,2-Trichloroethane 5.01E+01 7.80E-02 8.80E-06 4.42E+03 3.73E-02 9.11E-04 25 386.15 602.00 8,322 1.6E-05 2.0E-04 L X
79016 Trichloroethylene 1.66E+02 7.90E-02 9.10E-06 1.47E+03 4.21E-01 1.03E-02 25 360.36 544.20 7,505 4.1E-06 3.0E-03 L X
79209 Methyl acetate 3.26E+00 1.04E-01 1.00E-05 2.00E+03 4.84E-03 1.18E-04 25 329.80 506.70 7,260 0.0E+00 3.5E+00 L X
79345 1,1,2,2-Tetrachloroethane 9.33E+01 7.10E-02 7.90E-06 2.96E+03 1.41E-02 3.44E-04 25 419.60 661.15 8,996 5.8E-05 0.0E+00 L X
79469 2-Nitropropane 1.17E+01 9.23E-02 1.01E-05 1.70E+04 5.03E-03 1.23E-04 25 393.20 594.00 8,383 2.7E-03 2.0E-02 L
80626 Methylmethacrylate 6.98E+00 7.70E-02 8.60E-06 1.50E+04 1.38E-02 3.36E-04 25 373.50 567.00 8,975 0.0E+00 7.0E-01 L
83329 Acenaphthene 7.08E+03 4.21E-02 7.69E-06 3.57E+00 6.34E-03 1.55E-04 25 550.54 803.15 12,155 0.0E+00 0.0E+00 S X
86737 Fluorene 1.38E+04 3.63E-02 7.88E-06 1.98E+00 2.60E-03 6.34E-05 25 570.44 870.00 12,666 0.0E+00 0.0E+00 S X
87683 Hexachloro-1,3-butadiene 5.37E+04 5.61E-02 6.16E-06 3.20E+00 3.33E-01 8.13E-03 25 486.15 738.00 10,206 2.2E-05 0.0E+00 L X
88722 o-Nitrotoluene 3.24E+02 5.87E-02 8.67E-06 6.50E+02 5.11E-04 1.25E-05 25 495.00 720.00 12,239 0.0E+00 0.0E+00 L X
91203 Naphthalene 2.00E+03 5.90E-02 7.50E-06 3.10E+01 1.98E-02 4.82E-04 25 491.14 748.40 10,373 3.4E-05 3.0E-03 S
91576 2-Methylnaphthalene 2.81E+03 5.22E-02 7.75E-06 2.46E+01 2.12E-02 5.17E-04 25 514.26 761.00 12,600 0.0E+00 3.0E-03 S X Naphthalene
92524 Biphenyl 4.38E+03 4.04E-02 8.15E-06 7.45E+00 1.23E-02 2.99E-04 25 529.10 789.00 10,890 0.0E+00 1.8E-01 S X
95476 o-Xylene 3.63E+02 8.70E-02 1.00E-05 1.78E+02 2.12E-01 5.18E-03 25 417.60 630.30 8,661 0.0E+00 1.0E-01 L
95501 1,2-Dichlorobenzene 6.17E+02 6.90E-02 7.90E-06 1.56E+02 7.77E-02 1.90E-03 25 453.57 705.00 9,700 0.0E+00 2.0E-01 L
95578 2-Chlorophenol 3.88E+02 5.01E-02 9.46E-06 2.20E+04 1.60E-02 1.18E+05 25 447.53 675.00 9,572 0.0E+00 2.0E-01 L X Phenol
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95636 1,2,4-Trimethylbenzene 1.35E+03 6.06E-02 7.92E-06 5.70E+01 2.52E-01 6.14E-03 25 442.30 649.17 9,369 0.0E+00 7.0E-03 L
96184 1,2,3-Trichloropropane 2.20E+01 7.10E-02 7.90E-06 1.75E+03 1.67E-02 4.08E-04 25 430.00 652.00 9,171 0.0E+00 3.0E-04 L X
96333 Methyl acrylate 4.53E+00 9.76E-02 1.02E-05 6.00E+04 7.68E-03 1.87E-04 25 353.70 536.00 7,749 0.0E+00 1.1E-01 L X
97632 Ethylmethacrylate 2.95E+01 6.53E-02 8.37E-06 3.67E+03 3.44E-02 8.40E-04 25 390.00 571.00 10,957 0.0E+00 3.2E-01 L X
98066 tert-Butylbenzene 7.71E+02 5.65E-02 8.02E-06 2.95E+01 4.87E-01 1.19E-02 25 442.10 1220.00 8,980 0.0E+00 3.0E-02 L X Benzene
98828 Cumene 4.89E+02 6.50E-02 7.10E-06 6.13E+01 4.74E+01 1.46E-02 25 425.56 631.10 10,335 0.0E+00 4.0E-01 L
98862 Acetophenone 5.77E+01 6.00E-02 8.73E-06 6.13E+03 4.38E-04 1.07E-05 25 475.00 709.50 11,732 0.0E+00 3.5E-01 S,L X
98953 Nitrobenzene 6.46E+01 7.60E-02 8.60E-06 2.09E+03 9.82E-04 2.39E-05 25 483.95 719.00 10,566 4.0E-05 9.0E-03 L

100414 Ethylbenzene 3.63E+02 7.50E-02 7.80E-06 1.69E+02 3.22E-01 7.86E-03 25 409.34 617.20 8,501 2.5E-06 1.0E+00 L
100425 Styrene 7.76E+02 7.10E-02 8.00E-06 3.10E+02 1.12E-01 2.74E-03 25 418.31 636.00 8,737 0.0E+00 1.0E+00 L
100447 Benzylchloride 6.14E+01 7.50E-02 7.80E-06 5.25E+02 1.70E-02 4.14E-04 25 452.00 685.00 8,773 4.9E-05 0.0E+00 L X
100527 Benzaldehyde 4.59E+01 7.21E-02 9.07E-06 3.30E+03 9.73E-04 2.37E-05 25 452.00 695.00 11,658 0.0E+00 3.5E-01 L X
103651 n-Propylbenzene 5.62E+02 6.01E-02 7.83E-06 6.00E+01 4.37E-01 1.07E-02 25 432.20 630.00 9,123 0.0E+00 1.0E+00 L X
104518 n-Butylbenzene 1.11E+03 5.70E-02 8.12E-06 2.00E+00 5.38E-01 1.31E-02 25 456.46 660.50 9,290 0.0E+00 3.0E-02 L X Benzene
106423 p-Xylene 3.89E+02 7.69E-02 8.44E-06 1.85E+02 3.13E-01 7.64E-03 25 411.52 616.20 8,525 0.0E+00 1.0E-01 L
106467 1,4-Dichlorobenzene 6.17E+02 6.90E-02 7.90E-06 7.90E+01 9.82E-02 2.39E-03 25 447.21 684.75 9,271 1.1E-05 8.0E-01 S
106934 1,2-Dibromoethane (ethylene dibr 2.50E+01 2.17E-02 1.19E-05 4.18E+03 3.04E-02 7.41E-04 25 404.60 583.00 8,310 6.0E-04 9.0E-03 L
106990 1,3-Butadiene 1.91E+01 2.49E-01 1.08E-05 7.35E+02 3.01E+00 7.34E-02 25 268.60 425.00 5,370 3.0E-02 2.0E-03 L
107028 Acrolein 2.76E+00 1.05E-01 1.22E-05 2.13E+05 4.99E-03 1.22E-04 25 325.60 506.00 6,731 0.0E+00 2.0E-05 L
107062 1,2-Dichloroethane 1.74E+01 1.04E-01 9.90E-06 8.52E+03 4.00E-02 9.77E-04 25 356.65 561.00 7,643 2.6E-05 7.0E-03 L
107131 Acrylonitrile 5.90E+00 1.22E-01 1.34E-05 7.40E+04 4.21E-03 1.03E-04 25 350.30 519.00 7,786 6.8E-05 2.0E-03 L
108054 Vinyl acetate 5.25E+00 8.50E-02 9.20E-06 2.00E+04 2.09E-02 5.10E-04 25 345.65 519.13 7,800 0.0E+00 2.0E-01 L
108101 Methylisobutylketone (4-methyl-2 9.06E+00 7.50E-02 7.80E-06 1.90E+04 5.64E-03 1.38E-04 25 389.50 571.00 8,243 0.0E+00 3.0E+00 L
108383 m-Xylene 4.07E+02 7.00E-02 7.80E-06 1.61E+02 3.00E-01 7.32E-03 25 412.27 617.05 8,523 0.0E+00 1.0E-01 L
108678 1,3,5-Trimethylbenzene 1.35E+03 6.02E-02 8.67E-06 2.00E+00 2.41E-01 5.87E-03 25 437.89 637.25 9,321 0.0E+00 7.0E-03 L 1,2,4-Trimethylbenzene
108872 Methylcyclohexane 7.85E+01 7.35E-02 8.52E-06 1.40E+01 4.22E+00 1.03E-01 25 373.90 572.20 7,474 0.0E+00 3.0E+00 L
108883 Toluene 1.82E+02 8.70E-02 8.60E-06 5.26E+02 2.72E-01 6.62E-03 25 383.78 591.79 7,930 0.0E+00 5.0E+00 L
108907 Chlorobenzene 2.19E+02 7.30E-02 8.70E-06 4.72E+02 1.51E-01 3.69E-03 25 404.87 632.40 8,410 0.0E+00 5.0E-02 L
109693 1-Chlorobutane 1.72E+01 8.26E-02 1.00E-05 1.10E+03 6.93E-01 1.69E-02 25 351.60 542.00 7,263 0.0E+00 1.4E+00 L X
110009 Furan 1.86E+01 1.04E-01 1.22E-05 1.00E+04 2.21E-01 5.39E-03 25 304.60 490.20 6,477 0.0E+00 3.5E-03 L X
110543 Hexane 4.34E+01 2.00E-01 7.77E-06 1.24E+01 6.82E+01 1.66E+00 25 341.70 508.00 6,895 0.0E+00 2.0E-01 L
111444 Bis(2-chloroethyl)ether 1.55E+01 6.92E-02 7.53E-06 1.72E+04 7.36E-04 1.80E-05 25 451.15 659.79 10,803 3.3E-04 0.0E+00 L
115297 Endosulfan 2.14E+03 1.15E-02 4.55E-06 5.10E-01 4.58E-04 1.12E-05 25 674.43 942.94 14,000 0.0E+00 2.1E-02 S X
118741 Hexachlorobenzene 5.50E+04 5.42E-02 5.91E-06 5.00E-03 5.40E-02 1.32E-03 25 582.55 825.00 14,447 4.6E-04 0.0E+00 S X
120821 1,2,4-Trichlorobenzene 1.78E+03 3.00E-02 8.23E-06 4.88E+01 5.81E-02 1.42E-03 25 486.15 725.00 10,471 0.0E+00 2.0E-03 L
123739 Crotonaldehyde (2-butenal) 4.82E+00 9.56E-02 1.07E-05 3.69E+04 7.99E-04 1.95E-05 25 375.20 568.00 9 5.4E-04 0.0E+00 L X
124481 Chlorodibromomethane 6.31E+01 1.96E-02 1.05E-05 2.60E+03 3.20E-02 7.81E-04 25 416.14 678.20 5,900 2.7E-05 0.0E+00 L X X
126987 Methacrylonitrile 3.58E+01 1.12E-01 1.32E-05 2.54E+04 1.01E-02 2.46E-04 25 363.30 554.00 7,600 0.0E+00 7.0E-04 L
126998 2-Chloro-1,3-butadiene (chloropre 6.73E+01 8.58E-02 1.03E-05 2.12E+03 4.91E-01 1.20E-02 25 332.40 525.00 8,075 0.0E+00 7.0E-03 L
127184 Tetrachloroethylene 1.55E+02 7.20E-02 8.20E-06 2.00E+02 7.53E-01 1.84E-02 25 394.40 620.20 8,288 2.6E-07 6.0E-04 L
129000 Pyrene 1.05E+05 2.72E-02 7.24E-06 1.35E+00 4.50E-04 1.10E-05 25 667.95 936 14370 0.0E+00 0.0E+00 S X
132649 Dibenzofuran 5.15E+03 2.38E-02 6.00E-06 3.10E+00 5.15E-04 1.26E-05 25 560 824 66400 0.0E+00 0.0E+00 S X
135988 sec-Butylbenzene 9.66E+02 5.70E-02 8.12E-06 3.94E+00 5.68E-01 1.39E-02 25 446.5 679 88730 0.0E+00 3.0E-02 L X Benzene
141786 Ethylacetate 6.44E+00 7.32E-02 9.70E-06 8.03E+04 5.64E-03 1.38E-04 25 350.26 523.3 7633.66 0.0E+00 3.2E+00 L X
156592 cis-1,2-Dichloroethylene 3.55E+01 7.36E-02 1.13E-05 3.50E+03 1.67E-01 4.07E-03 25 333.65 544 7192 0.0E+00 6.0E-02 L X trans-1,2-Dichloroethylene
156605 trans-1,2-Dichloroethylene 5.25E+01 7.07E-02 1.19E-05 6.30E+03 3.84E-01 9.36E-03 25 320.85 516.5 6717 0.0E+00 6.0E-02 L X
541731 1,3-Dichlorobenzene 1.98E+03 6.92E-02 7.86E-06 1.34E+02 1.27E-01 3.09E-03 25 446 684 9230.18 0.0E+00 2.0E-01 L X 1,2-Dichlorobenzene
309002 Aldrin 2.45E+06 1.32E-02 4.86E-06 1.70E-02 6.95E-03 1.70E-04 25 603.01 839.37 15000 4.9E-03 1.1E-04 S X
319846 alpha-HCH (alpha-BHC) 1.23E+03 1.42E-02 7.34E-06 2.00E+00 4.34E-04 1.06E-05 25 596.55 839.36 15000 1.8E-03 0.0E+00 S
542756 1,3-Dichloropropene 4.57E+01 6.26E-02 1.00E-05 2.80E+03 7.24E-01 1.77E-02 25 381.15 587.38 7900 4.0E-06 2.0E-02 L
630206 1,1,1,2-Tetrachloroethane 1.16E+02 7.10E-02 7.90E-06 1.10E+03 9.90E-02 2.41E-03 25 403.5 624 9768.282525 7.4E-06 0.0E+00 L X

1634044 MTBE 7.26E+00 1.02E-01 1.05E-05 5.10E+04 2.56E-02 6.23E-04 25 328.3 497.1 6677.66 0.0E+00 3.0E+00 L
7439976 Mercury (elemental) 5.20E+01 3.07E-02 6.30E-06 2.00E+01 4.40E-01 1.07E-02 25 629.88 1750 14127 0.0E+00 3.0E-04 L
591786 2-Hexanone 1.50E+01 7.00E-02 8.40E-06 1.70E+04 3.80E-03 9.30E-05 25 400.8 587 8554 0.0E+00 3.0E-02 L

Highlighted chemicals do not have inhalation toxicity values or a surrogate.
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DATA ENTRY SHEET

CALCULATE RISK-BASED SOIL CONCENTRATION (enter "X" in "YES" box)

YES X

OR
CALCULATE INCREMENTAL RISKS FROM ACTUAL SOIL CONCENTRATION (enter "X" in "YES" box and initial soil conc. below)

YES

ENTER ENTER
Initial

Chemical soil
CAS No. conc.,

(numbers only, CR

no dashes) (g/kg) Chemical

95636 1,2,4-Trimethylbenzene

ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER
MORE Depth Depth below Totals must add up to value of Lt (cell G28) Soil

 below grade grade to bottom Thickness Thickness stratum A User-defined
Average to bottom Depth below of contamination, Thickness of soil of soil SCS stratum A

soil of enclosed grade to top (enter value of 0 of soil stratum B, stratum C, soil type soil vapor
temperature, space floor, of contamination, if value is unknown) stratum A, (Enter value or 0) (Enter value or 0) (used to estimate OR permeability,

TS LF Lt Lb hA hB hC soil vapor kv

(oC) (cm) (cm) (cm) (cm) (cm) (cm) permeability) (cm2)

10 15 152 305 152 0 0 1.00E-08

ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER
MORE Stratum A Stratum A Stratum A Stratum A Stratum A Stratum B Stratum B Stratum B Stratum B Stratum B Stratum C Stratum C Stratum C Stratum C Stratum C
 SCS soil dry soil total soil water-filled soil organic SCS soil dry soil total soil water-filled soil organic SCS soil dry soil total soil water-filled soil organic

soil type bulk density, porosity, porosity, carbon fraction, soil type bulk density, porosity, porosity, carbon fraction, soil type bulk density, porosity, porosity, carbon fraction,

b
A nA

w
A foc

A b
B nB

w
B foc

B b
C nC

w
C foc

C

(g/cm3) (unitless) (cm3/cm3) (unitless) (g/cm3) (unitless) (cm3/cm3) (unitless) (g/cm3) (unitless) (cm3/cm3) (unitless)

1.65 0.439 0.045 0.002

ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER
MORE Enclosed Enclosed Enclosed Average vapor
 space Soil-bldg. space space Enclosed Floor-wall Indoor flow rate into bldg.

floor pressure floor floor space seam crack air exchange OR
thickness, differential, length, width, height, width, rate, Leave blank to calculate

Lcrack P LB WB HB w ER Qsoil

(cm) (g/cm-s2) (cm) (cm) (cm) (cm) (1/h) (L/m)

10 40 1000 1000 244 0.1 0.25

ENTER ENTER ENTER ENTER ENTER ENTER
Averaging Averaging Target Target hazard
time for time for Exposure Exposure risk for quotient for

carcinogens, noncarcinogens, duration, frequency, carcinogens, noncarcinogens,
ATC ATNC ED EF TR THQ

(yrs) (yrs) (yrs) (days/yr) (unitless) (unitless)

70 30 30 350 1.0E-05 1

Used to calculate risk-based
END soil concentration.

SL-ADV
Version 3.1; 02/04

Reset to 
Defaults

Lookup Soil 
Parameters

Lookup Soil 
Parameters

Lookup Soil 
Parameters
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CHEMICAL PROPERTIES SHEET

Henry's Henry's Enthalpy of Organic Pure
law constant law constant vaporization at Normal carbon component Unit Physical

Diffusivity Diffusivity at reference reference the normal boiling Critical partition water risk Reference state at
in air, in water, temperature, temperature, boiling point, point, temperature, coefficient, solubility, factor, conc., soil

Da Dw H TR Hv,b TB TC Koc S URF RfC temperature,

(cm2/s) (cm2/s) (atm-m3/mol) (oC) (cal/mol) (oK) (oK) (cm3/g) (mg/L) (g/m3)-1 (mg/m3) (S,L,G)

6.06E-02 7.92E-06 6.14E-03 25 9,369 442.30 649.17 1.35E+03 5.70E+01 0.0E+00 7.0E-03 L

END
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INTERMEDIATE CALCULATIONS SHEET

Stratum A Stratum B Stratum C Stratum A Stratum A Stratum A Stratum A Floor-
Source- soil soil soil effective soil soil soil wall Initial soil Bldg.

Exposure building air-filled air-filled air-filled total fluid intrinsic relative air effective vapor seam concentration ventilation
duration, separation, porosity, porosity, porosity, saturation, permeability, permeability, permeability, perimeter, used, rate,

 LT a
A a

B a
C Ste ki krg kv Xcrack CR Qbuilding

(sec) (cm) (cm3/cm3) (cm3/cm3) (cm3/cm3) (cm3/cm3) (cm2) (cm2) (cm2) (cm) (g/kg) (cm3/s)

9.46E+08 137 0.394 ERROR ERROR #N/A #N/A #N/A 1.00E-08 4,000 1.00E+00 1.69E+04

Area of Stratum Stratum Stratum Total
enclosed Crack- Crack Enthalpy of Henry's law Henry's law Vapor A B C overall

space to-total depth vaporization at constant at constant at viscosity at effective effective effective effective Diffusion Convection
below area below ave. soil ave. soil ave. soil ave. soil diffusion diffusion diffusion diffusion path path
grade, ratio, grade, temperature, temperature, temperature, temperature, coefficient, coefficient, coefficient, coefficient, length, length,

AB  Zcrack Hv,TS HTS H'TS TS Deff
A Deff

B Deff
C Deff

T Ld Lp

(cm2) (unitless) (cm) (cal/mol) (atm-m3/mol) (unitless) (g/cm-s) (cm2/s) (cm2/s) (cm2/s) (cm2/s) (cm) (cm)

1.06E+06 3.77E-04 15 11,692 2.16E-03 9.30E-02 1.75E-04 1.41E-02 0.00E+00 0.00E+00 1.41E-02 137 15

Exponent of Infinite
Average Crack equivalent source Infinite Exposure

Soil-water Source vapor effective foundation indoor source Time for duration >
partition vapor Crack flow rate diffusion Area of Peclet attenuation bldg. Finite Finite source time for

coefficient, conc., radius, into bldg., coefficient, crack, number, coefficient, conc., source source depletion, source
Kd Csource rcrack Qsoil Dcrack

Acrack exp(Pef)  Cbuilding  term  term D depletion

(cm3/g) (g/m3) (cm) (cm3/s) (cm2/s) (cm2) (unitless) (unitless) (g/m3) (unitless) (sec)-1
(sec) (YES/NO)

2.70E+00 3.38E+01 0.10 1.00E+01 1.41E-02 4.00E+02 5.17E+07 NA NA 1.19E+01 1.54E-08 9.02E+08 YES

Finite
source Mass Finite Final
indoor limit source finite Unit

attenuation bldg. bldg. source bldg. risk Reference
coefficient, conc., conc., conc., factor, conc.,

<> Cbuilding Cbuilding Cbuilding URF RfC

(unitless) (g/m3) (g/m3) (g/m3) (g/m3)-1 (mg/m3)

NA 1.67E-02 NA 1.67E-02 NA 7.0E-03

END
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RESULTS SHEET

RISK-BASED SOIL CONCENTRATION CALCULATIONS: INCREMENTAL RISK CALCULATIONS:

Incremental Hazard
Indoor Indoor Risk-based Final risk from quotient

exposure exposure indoor Soil indoor vapor from vapor
soil soil exposure saturation exposure intrusion to intrusion to

conc., conc., soil conc., soil indoor air, indoor air,
carcinogen noncarcinogen conc., Csat conc., carcinogen noncarcinogen

(g/kg) (g/kg) (g/kg) (g/kg) (g/kg) (unitless) (unitless)

NA 4.37E+02 4.37E+02 1.57E+05 4.37E+02 NA NA

MESSAGE AND ERROR SUMMARY BELOW: (DO NOT USE RESULTS IF ERRORS ARE PRESENT)
MESSAGE: The values of Csource and Cbuilding on the INTERCALCS worksheet are based on unity and do not represent actual values.

SCROLL
DOWN

TO "END"

END

SL-ADV-REV2-4_300s_grp2_124TMB.xls 4 of 8



VLOOKUP TABLES

Soil Properties Lookup Table Bulk Density

SCS Soil Type Ks (cm/h) 1 (1/cm) N (unitless) M (unitless) n (cm3/cm3) r (cm3/cm3) Mean Grain Diameter (cm) (g/cm3) w (cm3/cm3) SCS Soil Name

C 0.61 0.01496 1.253 0.2019 0.459 0.098 0.0092 1.43 0.215 Clay
CL 0.34 0.01581 1.416 0.2938 0.442 0.079 0.016 1.48 0.168 Clay Loam
L 0.50 0.01112 1.472 0.3207 0.399 0.061 0.020 1.59 0.148 Loam
LS 4.38 0.03475 1.746 0.4273 0.390 0.049 0.040 1.62 0.076 Loamy Sand
S 26.78 0.03524 3.177 0.6852 0.375 0.053 0.044 1.66 0.054 Sand
SC 0.47 0.03342 1.208 0.1722 0.385 0.117 0.025 1.63 0.197 Sandy Clay
SCL 0.55 0.02109 1.330 0.2481 0.384 0.063 0.029 1.63 0.146 Sandy Clay Loam
SI 1.82 0.00658 1.679 0.4044 0.489 0.050 0.0046 1.35 0.167 Silt
SIC 0.40 0.01622 1.321 0.2430 0.481 0.111 0.0039 1.38 0.216 Silty Clay
SICL 0.46 0.00839 1.521 0.3425 0.482 0.090 0.0056 1.37 0.198 Silty Clay Loam
SIL 0.76 0.00506 1.663 0.3987 0.439 0.065 0.011 1.49 0.180 Silt Loam
SL 1.60 0.02667 1.449 0.3099 0.387 0.039 0.030 1.62 0.103 Sandy Loam

Chemical Properties Lookup Table
Organic Pure Henry's Henry's Enthalpy of
carbon component law constant law constant Normal vaporization at Unit Physical
partition Diffusivity Diffusivity water Henry's at reference reference boiling Critical the normal risk Reference state at

coefficient, in air, in water, solubility, law constant temperature, temperature, point, temperature, boiling point, factor, conc., soil URF RfC
Koc Da Dw S H' H TR TB TC Hv,b URF RfC temperature, extrapolated extrapolated

CAS No. Chemical (cm3/g) (cm2/s) (cm2/s) (mg/L) (unitless) (atm-m3/mol) (oC) (oK) (oK) (cal/mol) (g/m3)-1 (mg/m3) (S,L,G) (X) (X)

Surrogate toxicity values (red 
numbers) used with the surrogate 
chemical presented below.

56235 Carbon tetrachloride 1.74E+02 7.80E-02 8.80E-06 7.93E+02 1.24E+00 3.03E-02 25 349.90 556.60 7,127 6.0E-06 1.0E-01 L
57749 Chlordane 1.20E+05 1.18E-02 4.37E-06 5.60E-02 1.99E-03 4.85E-05 25 624.24 885.73 14,000 1.0E-04 7.0E-04 S
58899 gamma-HCH (Lindane) 1.07E+03 1.42E-02 7.34E-06 7.30E+00 5.73E-04 1.40E-05 25 596.55 839.36 15,000 3.7E-04 1.1E-03 S X X
60297 Ethyl ether 5.73E+00 7.82E-02 8.61E-06 5.68E+04 1.35E+00 3.29E-02 25 307.50 466.74 6,338 0.0E+00 7.0E-01 L X
60571 Dieldrin 2.14E+04 1.25E-02 4.74E-06 1.95E-01 6.18E-04 1.51E-05 25 613.32 842.25 17,000 4.6E-03 1.8E-04 S X
67641 Acetone 5.75E-01 1.24E-01 1.14E-05 1.00E+06 1.59E-03 3.87E-05 25 329.20 508.10 6,955 0.0E+00 3.1E+01 L X
67663 Chloroform 3.98E+01 1.04E-01 1.00E-05 7.92E+03 1.50E-01 3.66E-03 25 334.32 536.40 6,988 2.3E-05 9.8E-02 L
67721 Hexachloroethane 1.78E+03 2.50E-03 6.80E-06 5.00E+01 1.59E-01 3.88E-03 25 458.00 695.00 9,510 1.1E-05 3.0E-02 S X
71432 Benzene 5.89E+01 8.80E-02 9.80E-06 1.79E+03 2.27E-01 5.54E-03 25 353.24 562.16 7,342 7.8E-06 3.0E-02 L
71556 1,1,1-Trichloroethane 1.10E+02 7.80E-02 8.80E-06 1.33E+03 7.03E-01 1.72E-02 25 347.24 545.00 7,136 0.0E+00 5.0E+00 L
72435 Methoxychlor 9.77E+04 1.56E-02 4.46E-06 1.00E-01 6.46E-04 1.58E-05 25 651.02 848.49 16,000 0.0E+00 1.8E-02 S X
72559 DDE 4.47E+06 1.44E-02 5.87E-06 1.20E-01 8.59E-04 2.09E-05 25 636.44 860.38 15,000 9.7E-05 0.0E+00 S X
74839 Methyl bromide 1.05E+01 7.28E-02 1.21E-05 1.52E+04 2.55E-01 6.22E-03 25 276.71 467.00 5,714 0.0E+00 5.0E-03 G
74873 Methyl chloride (chloromethane) 2.12E+00 1.26E-01 6.50E-06 5.33E+03 3.61E-01 8.80E-03 25 249.00 416.25 5,115 1.8E-06 9.0E-02 L
74908 Hydrogen cyanide 3.80E+00 1.93E-01 2.10E-05 1.00E+06 5.44E-03 1.33E-04 25 299.00 456.70 6,676 0.0E+00 3.0E-03 L
74953 Methylene  bromide 1.26E+01 4.30E-02 8.44E-06 1.19E+04 3.52E-02 8.59E-04 25 370.00 583.00 7,868 0.0E+00 4.0E-04 L X
75003 Chloroethane (ethyl chloride) 4.40E+00 2.71E-01 1.15E-05 5.68E+03 3.61E-01 8.80E-03 25 285.30 460.40 5,879 0.0E+00 1.0E+01 L X
75014 Vinyl chloride (chloroethene) 1.86E+01 1.06E-01 1.23E-05 8.80E+03 1.10E+00 2.69E-02 25 259.25 432.00 5,250 4.4E-06 1.0E-01 G
75058 Acetonitrile 4.20E+00 1.28E-01 1.66E-05 1.00E+06 1.42E-03 3.45E-05 25 354.60 545.50 7,110 0.0E+00 6.0E-02 L
75070 Acetaldehyde 1.06E+00 1.24E-01 1.41E-05 1.00E+06 3.23E-03 7.87E-05 25 293.10 466.00 6,157 2.2E-06 9.0E-03 L
75092 Methylene chloride 1.17E+01 1.01E-01 1.17E-05 1.30E+04 8.96E-02 2.18E-03 25 313.00 510.00 6,706 1.0E-08 6.0E-01 L
75150 Carbon disulfide 4.57E+01 1.04E-01 1.00E-05 1.19E+03 1.24E+00 3.02E-02 25 319.00 552.00 6,391 0.0E+00 7.0E-01 L
75218 Ethylene oxide 1.33E+00 1.04E-01 1.45E-05 3.04E+05 2.27E-02 5.54E-04 25 283.60 469.00 6,104 1.0E-04 0.0E+00 L
75252 Bromoform 8.71E+01 1.49E-02 1.03E-05 3.10E+03 2.41E-02 5.88E-04 25 422.35 696.00 9,479 1.1E-06 0.0E+00 L X
75274 Bromodichloromethane 5.50E+01 2.98E-02 1.06E-05 6.74E+03 6.54E-02 1.60E-03 25 363.15 585.85 7,800 3.7E-05 0.0E+00 L X X
75296 2-Chloropropane 9.14E+00 8.88E-02 1.01E-05 3.73E+03 5.93E-01 1.45E-02 25 308.70 485.00 6,286 0.0E+00 1.0E-01 L
75343 1,1-Dichloroethane 3.16E+01 7.42E-02 1.05E-05 5.06E+03 2.30E-01 5.61E-03 25 330.55 523.00 6,895 1.6E-06 0.0E+00 L
75354 1,1-Dichloroethylene 5.89E+01 9.00E-02 1.04E-05 2.25E+03 1.07E+00 2.60E-02 25 304.75 576.05 6,247 0.0E+00 2.0E-01 L
75456 Chlorodifluoromethane 4.79E+01 1.01E-01 1.28E-05 2.00E+00 1.10E+00 2.70E-02 25 232.40 369.30 4,836 0.0E+00 5.0E+01 L
75694 Trichlorofluoromethane 4.97E+02 8.70E-02 9.70E-06 1.10E+03 3.97E+00 9.68E-02 25 296.70 471.00 5,999 0.0E+00 7.0E-01 L
75718 Dichlorodifluoromethane 4.57E+02 6.65E-02 9.92E-06 2.80E+02 1.40E+01 3.42E-01 25 243.20 384.95 9,421 0.0E+00 1.0E-01 L
76131 1,1,2-Trichloro-1,2,2-trifluoroetha 1.11E+04 7.80E-02 8.20E-06 1.70E+02 1.97E+01 4.80E-01 25 320.70 487.30 6,463 0.0E+00 3.0E+01 L
76448 Heptachlor 1.41E+06 1.12E-02 5.69E-06 1.80E-01 6.05E+01 1.48E+00 25 603.69 846.31 13,000 1.3E-03 1.8E-03 S X
77474 Hexachlorocyclopentadiene 2.00E+05 1.61E-02 7.21E-06 1.80E+00 1.10E+00 2.69E-02 25 512.15 746.00 10,931 0.0E+00 2.0E-04 L
78831 Isobutanol 2.59E+00 8.60E-02 9.30E-06 8.50E+04 4.83E-04 1.18E-05 25 381.04 547.78 10,936 0.0E+00 1.1E+00 L X
78875 1,2-Dichloropropane 4.37E+01 7.82E-02 8.73E-06 2.80E+03 1.15E-01 2.79E-03 25 369.52 572.00 7,590 1.0E-05 4.0E-03 L X
78933 Methylethylketone (2-butanone) 2.30E+00 8.08E-02 9.80E-06 2.23E+05 2.29E-03 5.58E-05 25 352.50 536.78 7,481 0.0E+00 5.0E+00 L
79005 1,1,2-Trichloroethane 5.01E+01 7.80E-02 8.80E-06 4.42E+03 3.73E-02 9.11E-04 25 386.15 602.00 8,322 1.6E-05 2.0E-04 L X
79016 Trichloroethylene 1.66E+02 7.90E-02 9.10E-06 1.47E+03 4.21E-01 1.03E-02 25 360.36 544.20 7,505 4.1E-06 3.0E-03 L X
79209 Methyl acetate 3.26E+00 1.04E-01 1.00E-05 2.00E+03 4.84E-03 1.18E-04 25 329.80 506.70 7,260 0.0E+00 3.5E+00 L X
79345 1,1,2,2-Tetrachloroethane 9.33E+01 7.10E-02 7.90E-06 2.96E+03 1.41E-02 3.44E-04 25 419.60 661.15 8,996 5.8E-05 0.0E+00 L X
79469 2-Nitropropane 1.17E+01 9.23E-02 1.01E-05 1.70E+04 5.03E-03 1.23E-04 25 393.20 594.00 8,383 2.7E-03 2.0E-02 L
80626 Methylmethacrylate 6.98E+00 7.70E-02 8.60E-06 1.50E+04 1.38E-02 3.36E-04 25 373.50 567.00 8,975 0.0E+00 7.0E-01 L
83329 Acenaphthene 7.08E+03 4.21E-02 7.69E-06 3.57E+00 6.34E-03 1.55E-04 25 550.54 803.15 12,155 0.0E+00 0.0E+00 S X
86737 Fluorene 1.38E+04 3.63E-02 7.88E-06 1.98E+00 2.60E-03 6.34E-05 25 570.44 870.00 12,666 0.0E+00 0.0E+00 S X
87683 Hexachloro-1,3-butadiene 5.37E+04 5.61E-02 6.16E-06 3.20E+00 3.33E-01 8.13E-03 25 486.15 738.00 10,206 2.2E-05 0.0E+00 L X
88722 o-Nitrotoluene 3.24E+02 5.87E-02 8.67E-06 6.50E+02 5.11E-04 1.25E-05 25 495.00 720.00 12,239 0.0E+00 0.0E+00 L X
91203 Naphthalene 2.00E+03 5.90E-02 7.50E-06 3.10E+01 1.98E-02 4.82E-04 25 491.14 748.40 10,373 3.4E-05 3.0E-03 S
91576 2-Methylnaphthalene 2.81E+03 5.22E-02 7.75E-06 2.46E+01 2.12E-02 5.17E-04 25 514.26 761.00 12,600 0.0E+00 3.0E-03 S X Naphthalene
92524 Biphenyl 4.38E+03 4.04E-02 8.15E-06 7.45E+00 1.23E-02 2.99E-04 25 529.10 789.00 10,890 0.0E+00 1.8E-01 S X
95476 o-Xylene 3.63E+02 8.70E-02 1.00E-05 1.78E+02 2.12E-01 5.18E-03 25 417.60 630.30 8,661 0.0E+00 1.0E-01 L
95501 1,2-Dichlorobenzene 6.17E+02 6.90E-02 7.90E-06 1.56E+02 7.77E-02 1.90E-03 25 453.57 705.00 9,700 0.0E+00 2.0E-01 L
95578 2-Chlorophenol 3.88E+02 5.01E-02 9.46E-06 2.20E+04 1.60E-02 1.18E+05 25 447.53 675.00 9,572 0.0E+00 2.0E-01 L X Phenol
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95636 1,2,4-Trimethylbenzene 1.35E+03 6.06E-02 7.92E-06 5.70E+01 2.52E-01 6.14E-03 25 442.30 649.17 9,369 0.0E+00 7.0E-03 L
96184 1,2,3-Trichloropropane 2.20E+01 7.10E-02 7.90E-06 1.75E+03 1.67E-02 4.08E-04 25 430.00 652.00 9,171 0.0E+00 3.0E-04 L X
96333 Methyl acrylate 4.53E+00 9.76E-02 1.02E-05 6.00E+04 7.68E-03 1.87E-04 25 353.70 536.00 7,749 0.0E+00 1.1E-01 L X
97632 Ethylmethacrylate 2.95E+01 6.53E-02 8.37E-06 3.67E+03 3.44E-02 8.40E-04 25 390.00 571.00 10,957 0.0E+00 3.2E-01 L X
98066 tert-Butylbenzene 7.71E+02 5.65E-02 8.02E-06 2.95E+01 4.87E-01 1.19E-02 25 442.10 1220.00 8,980 0.0E+00 3.0E-02 L X Benzene
98828 Cumene 4.89E+02 6.50E-02 7.10E-06 6.13E+01 4.74E+01 1.46E-02 25 425.56 631.10 10,335 0.0E+00 4.0E-01 L
98862 Acetophenone 5.77E+01 6.00E-02 8.73E-06 6.13E+03 4.38E-04 1.07E-05 25 475.00 709.50 11,732 0.0E+00 3.5E-01 S,L X
98953 Nitrobenzene 6.46E+01 7.60E-02 8.60E-06 2.09E+03 9.82E-04 2.39E-05 25 483.95 719.00 10,566 4.0E-05 9.0E-03 L

100414 Ethylbenzene 3.63E+02 7.50E-02 7.80E-06 1.69E+02 3.22E-01 7.86E-03 25 409.34 617.20 8,501 2.5E-06 1.0E+00 L
100425 Styrene 7.76E+02 7.10E-02 8.00E-06 3.10E+02 1.12E-01 2.74E-03 25 418.31 636.00 8,737 0.0E+00 1.0E+00 L
100447 Benzylchloride 6.14E+01 7.50E-02 7.80E-06 5.25E+02 1.70E-02 4.14E-04 25 452.00 685.00 8,773 4.9E-05 0.0E+00 L X
100527 Benzaldehyde 4.59E+01 7.21E-02 9.07E-06 3.30E+03 9.73E-04 2.37E-05 25 452.00 695.00 11,658 0.0E+00 3.5E-01 L X
103651 n-Propylbenzene 5.62E+02 6.01E-02 7.83E-06 6.00E+01 4.37E-01 1.07E-02 25 432.20 630.00 9,123 0.0E+00 1.0E+00 L X
104518 n-Butylbenzene 1.11E+03 5.70E-02 8.12E-06 2.00E+00 5.38E-01 1.31E-02 25 456.46 660.50 9,290 0.0E+00 3.0E-02 L X Benzene
106423 p-Xylene 3.89E+02 7.69E-02 8.44E-06 1.85E+02 3.13E-01 7.64E-03 25 411.52 616.20 8,525 0.0E+00 1.0E-01 L
106467 1,4-Dichlorobenzene 6.17E+02 6.90E-02 7.90E-06 7.90E+01 9.82E-02 2.39E-03 25 447.21 684.75 9,271 1.1E-05 8.0E-01 S
106934 1,2-Dibromoethane (ethylene dibr 2.50E+01 2.17E-02 1.19E-05 4.18E+03 3.04E-02 7.41E-04 25 404.60 583.00 8,310 6.0E-04 9.0E-03 L
106990 1,3-Butadiene 1.91E+01 2.49E-01 1.08E-05 7.35E+02 3.01E+00 7.34E-02 25 268.60 425.00 5,370 3.0E-02 2.0E-03 L
107028 Acrolein 2.76E+00 1.05E-01 1.22E-05 2.13E+05 4.99E-03 1.22E-04 25 325.60 506.00 6,731 0.0E+00 2.0E-05 L
107062 1,2-Dichloroethane 1.74E+01 1.04E-01 9.90E-06 8.52E+03 4.00E-02 9.77E-04 25 356.65 561.00 7,643 2.6E-05 7.0E-03 L
107131 Acrylonitrile 5.90E+00 1.22E-01 1.34E-05 7.40E+04 4.21E-03 1.03E-04 25 350.30 519.00 7,786 6.8E-05 2.0E-03 L
108054 Vinyl acetate 5.25E+00 8.50E-02 9.20E-06 2.00E+04 2.09E-02 5.10E-04 25 345.65 519.13 7,800 0.0E+00 2.0E-01 L
108101 Methylisobutylketone (4-methyl-2 9.06E+00 7.50E-02 7.80E-06 1.90E+04 5.64E-03 1.38E-04 25 389.50 571.00 8,243 0.0E+00 3.0E+00 L
108383 m-Xylene 4.07E+02 7.00E-02 7.80E-06 1.61E+02 3.00E-01 7.32E-03 25 412.27 617.05 8,523 0.0E+00 1.0E-01 L
108678 1,3,5-Trimethylbenzene 1.35E+03 6.02E-02 8.67E-06 2.00E+00 2.41E-01 5.87E-03 25 437.89 637.25 9,321 0.0E+00 7.0E-03 L 1,2,4-Trimethylbenzene
108872 Methylcyclohexane 7.85E+01 7.35E-02 8.52E-06 1.40E+01 4.22E+00 1.03E-01 25 373.90 572.20 7,474 0.0E+00 3.0E+00 L
108883 Toluene 1.82E+02 8.70E-02 8.60E-06 5.26E+02 2.72E-01 6.62E-03 25 383.78 591.79 7,930 0.0E+00 5.0E+00 L
108907 Chlorobenzene 2.19E+02 7.30E-02 8.70E-06 4.72E+02 1.51E-01 3.69E-03 25 404.87 632.40 8,410 0.0E+00 5.0E-02 L
109693 1-Chlorobutane 1.72E+01 8.26E-02 1.00E-05 1.10E+03 6.93E-01 1.69E-02 25 351.60 542.00 7,263 0.0E+00 1.4E+00 L X
110009 Furan 1.86E+01 1.04E-01 1.22E-05 1.00E+04 2.21E-01 5.39E-03 25 304.60 490.20 6,477 0.0E+00 3.5E-03 L X
110543 Hexane 4.34E+01 2.00E-01 7.77E-06 1.24E+01 6.82E+01 1.66E+00 25 341.70 508.00 6,895 0.0E+00 2.0E-01 L
111444 Bis(2-chloroethyl)ether 1.55E+01 6.92E-02 7.53E-06 1.72E+04 7.36E-04 1.80E-05 25 451.15 659.79 10,803 3.3E-04 0.0E+00 L
115297 Endosulfan 2.14E+03 1.15E-02 4.55E-06 5.10E-01 4.58E-04 1.12E-05 25 674.43 942.94 14,000 0.0E+00 2.1E-02 S X
118741 Hexachlorobenzene 5.50E+04 5.42E-02 5.91E-06 5.00E-03 5.40E-02 1.32E-03 25 582.55 825.00 14,447 4.6E-04 0.0E+00 S X
120821 1,2,4-Trichlorobenzene 1.78E+03 3.00E-02 8.23E-06 4.88E+01 5.81E-02 1.42E-03 25 486.15 725.00 10,471 0.0E+00 2.0E-03 L
123739 Crotonaldehyde (2-butenal) 4.82E+00 9.56E-02 1.07E-05 3.69E+04 7.99E-04 1.95E-05 25 375.20 568.00 9 5.4E-04 0.0E+00 L X
124481 Chlorodibromomethane 6.31E+01 1.96E-02 1.05E-05 2.60E+03 3.20E-02 7.81E-04 25 416.14 678.20 5,900 2.7E-05 0.0E+00 L X X
126987 Methacrylonitrile 3.58E+01 1.12E-01 1.32E-05 2.54E+04 1.01E-02 2.46E-04 25 363.30 554.00 7,600 0.0E+00 7.0E-04 L
126998 2-Chloro-1,3-butadiene (chloropre 6.73E+01 8.58E-02 1.03E-05 2.12E+03 4.91E-01 1.20E-02 25 332.40 525.00 8,075 0.0E+00 7.0E-03 L
127184 Tetrachloroethylene 1.55E+02 7.20E-02 8.20E-06 2.00E+02 7.53E-01 1.84E-02 25 394.40 620.20 8,288 2.6E-07 6.0E-04 L
129000 Pyrene 1.05E+05 2.72E-02 7.24E-06 1.35E+00 4.50E-04 1.10E-05 25 667.95 936 14370 0.0E+00 0.0E+00 S X
132649 Dibenzofuran 5.15E+03 2.38E-02 6.00E-06 3.10E+00 5.15E-04 1.26E-05 25 560 824 66400 0.0E+00 0.0E+00 S X
135988 sec-Butylbenzene 9.66E+02 5.70E-02 8.12E-06 3.94E+00 5.68E-01 1.39E-02 25 446.5 679 88730 0.0E+00 3.0E-02 L X Benzene
141786 Ethylacetate 6.44E+00 7.32E-02 9.70E-06 8.03E+04 5.64E-03 1.38E-04 25 350.26 523.3 7633.66 0.0E+00 3.2E+00 L X
156592 cis-1,2-Dichloroethylene 3.55E+01 7.36E-02 1.13E-05 3.50E+03 1.67E-01 4.07E-03 25 333.65 544 7192 0.0E+00 6.0E-02 L X trans-1,2-Dichloroethylene
156605 trans-1,2-Dichloroethylene 5.25E+01 7.07E-02 1.19E-05 6.30E+03 3.84E-01 9.36E-03 25 320.85 516.5 6717 0.0E+00 6.0E-02 L X
541731 1,3-Dichlorobenzene 1.98E+03 6.92E-02 7.86E-06 1.34E+02 1.27E-01 3.09E-03 25 446 684 9230.18 0.0E+00 2.0E-01 L X 1,2-Dichlorobenzene
309002 Aldrin 2.45E+06 1.32E-02 4.86E-06 1.70E-02 6.95E-03 1.70E-04 25 603.01 839.37 15000 4.9E-03 1.1E-04 S X
319846 alpha-HCH (alpha-BHC) 1.23E+03 1.42E-02 7.34E-06 2.00E+00 4.34E-04 1.06E-05 25 596.55 839.36 15000 1.8E-03 0.0E+00 S
542756 1,3-Dichloropropene 4.57E+01 6.26E-02 1.00E-05 2.80E+03 7.24E-01 1.77E-02 25 381.15 587.38 7900 4.0E-06 2.0E-02 L
630206 1,1,1,2-Tetrachloroethane 1.16E+02 7.10E-02 7.90E-06 1.10E+03 9.90E-02 2.41E-03 25 403.5 624 9768.282525 7.4E-06 0.0E+00 L X

1634044 MTBE 7.26E+00 1.02E-01 1.05E-05 5.10E+04 2.56E-02 6.23E-04 25 328.3 497.1 6677.66 0.0E+00 3.0E+00 L
7439976 Mercury (elemental) 5.20E+01 3.07E-02 6.30E-06 2.00E+01 4.40E-01 1.07E-02 25 629.88 1750 14127 0.0E+00 3.0E-04 L
591786 2-Hexanone 1.50E+01 7.00E-02 8.40E-06 1.70E+04 3.80E-03 9.30E-05 25 400.8 587 8554 0.0E+00 3.0E-02 L

Highlighted chemicals do not have inhalation toxicity values or a surrogate.
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DATA ENTRY SHEET

CALCULATE RISK-BASED SOIL CONCENTRATION (enter "X" in "YES" box)

YES X

OR
CALCULATE INCREMENTAL RISKS FROM ACTUAL SOIL CONCENTRATION (enter "X" in "YES" box and initial soil conc. below)

YES

ENTER ENTER
Initial

Chemical soil
CAS No. conc.,

(numbers only, CR

no dashes) (g/kg) Chemical

106423 p-Xylene

ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER
MORE Depth Depth below Totals must add up to value of Lt (cell G28) Soil

 below grade grade to bottom Thickness Thickness stratum A User-defined
Average to bottom Depth below of contamination, Thickness of soil of soil SCS stratum A

soil of enclosed grade to top (enter value of 0 of soil stratum B, stratum C, soil type soil vapor
temperature, space floor, of contamination, if value is unknown) stratum A, (Enter value or 0) (Enter value or 0) (used to estimate OR permeability,

TS LF Lt Lb hA hB hC soil vapor kv

(oC) (cm) (cm) (cm) (cm) (cm) (cm) permeability) (cm2)

10 15 30 168 30 0 0 1.00E-08

ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER
MORE Stratum A Stratum A Stratum A Stratum A Stratum A Stratum B Stratum B Stratum B Stratum B Stratum B Stratum C Stratum C Stratum C Stratum C Stratum C
 SCS soil dry soil total soil water-filled soil organic SCS soil dry soil total soil water-filled soil organic SCS soil dry soil total soil water-filled soil organic

soil type bulk density, porosity, porosity, carbon fraction, soil type bulk density, porosity, porosity, carbon fraction, soil type bulk density, porosity, porosity, carbon fraction,

b
A nA

w
A foc

A b
B nB

w
B foc

B b
C nC

w
C foc

C

(g/cm3) (unitless) (cm3/cm3) (unitless) (g/cm3) (unitless) (cm3/cm3) (unitless) (g/cm3) (unitless) (cm3/cm3) (unitless)

1.65 0.439 0.045 0.002

ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER
MORE Enclosed Enclosed Enclosed Average vapor
 space Soil-bldg. space space Enclosed Floor-wall Indoor flow rate into bldg.

floor pressure floor floor space seam crack air exchange OR
thickness, differential, length, width, height, width, rate, Leave blank to calculate

Lcrack P LB WB HB w ER Qsoil

(cm) (g/cm-s2) (cm) (cm) (cm) (cm) (1/h) (L/m)

10 40 1000 1000 244 0.1 0.25

ENTER ENTER ENTER ENTER ENTER ENTER
Averaging Averaging Target Target hazard
time for time for Exposure Exposure risk for quotient for

carcinogens, noncarcinogens, duration, frequency, carcinogens, noncarcinogens,
ATC ATNC ED EF TR THQ

(yrs) (yrs) (yrs) (days/yr) (unitless) (unitless)

70 30 30 350 1.0E-05 1

Used to calculate risk-based
END soil concentration.

SL-ADV
Version 3.1; 02/04

Reset to 
Defaults

Lookup Soil 
Parameters

Lookup Soil 
Parameters

Lookup Soil 
Parameters
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CHEMICAL PROPERTIES SHEET

Henry's Henry's Enthalpy of Organic Pure
law constant law constant vaporization at Normal carbon component Unit Physical

Diffusivity Diffusivity at reference reference the normal boiling Critical partition water risk Reference state at
in air, in water, temperature, temperature, boiling point, point, temperature, coefficient, solubility, factor, conc., soil

Da Dw H TR Hv,b TB TC Koc S URF RfC temperature,

(cm2/s) (cm2/s) (atm-m3/mol) (oC) (cal/mol) (oK) (oK) (cm3/g) (mg/L) (g/m3)-1 (mg/m3) (S,L,G)

7.69E-02 8.44E-06 7.64E-03 25 8,525 411.52 616.20 3.89E+02 1.85E+02 0.0E+00 1.0E-01 L

END
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INTERMEDIATE CALCULATIONS SHEET

Stratum A Stratum B Stratum C Stratum A Stratum A Stratum A Stratum A Floor-
Source- soil soil soil effective soil soil soil wall Initial soil Bldg.

Exposure building air-filled air-filled air-filled total fluid intrinsic relative air effective vapor seam concentration ventilation
duration, separation, porosity, porosity, porosity, saturation, permeability, permeability, permeability, perimeter, used, rate,

 LT a
A a

B a
C Ste ki krg kv Xcrack CR Qbuilding

(sec) (cm) (cm3/cm3) (cm3/cm3) (cm3/cm3) (cm3/cm3) (cm2) (cm2) (cm2) (cm) (g/kg) (cm3/s)

9.46E+08 15 0.394 ERROR ERROR #N/A #N/A #N/A 1.00E-08 4,000 1.00E+00 1.69E+04

Area of Stratum Stratum Stratum Total
enclosed Crack- Crack Enthalpy of Henry's law Henry's law Vapor A B C overall

space to-total depth vaporization at constant at constant at viscosity at effective effective effective effective Diffusion Convection
below area below ave. soil ave. soil ave. soil ave. soil diffusion diffusion diffusion diffusion path path
grade, ratio, grade, temperature, temperature, temperature, temperature, coefficient, coefficient, coefficient, coefficient, length, length,

AB  Zcrack Hv,TS HTS H'TS TS Deff
A Deff

B Deff
C Deff

T Ld Lp

(cm2) (unitless) (cm) (cal/mol) (atm-m3/mol) (unitless) (g/cm-s) (cm2/s) (cm2/s) (cm2/s) (cm2/s) (cm) (cm)

1.06E+06 3.77E-04 15 10,248 3.06E-03 1.32E-01 1.75E-04 1.79E-02 0.00E+00 0.00E+00 1.79E-02 15 15

Exponent of Infinite
Average Crack equivalent source Infinite Exposure

Soil-water Source vapor effective foundation indoor source Time for duration >
partition vapor Crack flow rate diffusion Area of Peclet attenuation bldg. Finite Finite source time for

coefficient, conc., radius, into bldg., coefficient, crack, number, coefficient, conc., source source depletion, source
Kd Csource rcrack Qsoil Dcrack

Acrack exp(Pef)  Cbuilding  term  term D depletion

(cm3/g) (g/m3) (cm) (cm3/s) (cm2/s) (cm2) (unitless) (unitless) (g/m3) (unitless) (sec)-1
(sec) (YES/NO)

7.78E-01 1.57E+02 0.10 1.00E+01 1.79E-02 4.00E+02 1.20E+06 NA NA 1.27E+02 7.60E-06 1.60E+08 YES

Finite
source Mass Finite Final
indoor limit source finite Unit

attenuation bldg. bldg. source bldg. risk Reference
coefficient, conc., conc., conc., factor, conc.,

<> Cbuilding Cbuilding Cbuilding URF RfC

(unitless) (g/m3) (g/m3) (g/m3) (g/m3)-1 (mg/m3)

NA 1.51E-02 NA 1.51E-02 NA 1.0E-01

END
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RESULTS SHEET

RISK-BASED SOIL CONCENTRATION CALCULATIONS: INCREMENTAL RISK CALCULATIONS:

Incremental Hazard
Indoor Indoor Risk-based Final risk from quotient

exposure exposure indoor Soil indoor vapor from vapor
soil soil exposure saturation exposure intrusion to intrusion to

conc., conc., soil conc., soil indoor air, indoor air,
carcinogen noncarcinogen conc., Csat conc., carcinogen noncarcinogen

(g/kg) (g/kg) (g/kg) (g/kg) (g/kg) (unitless) (unitless)

NA 6.93E+03 6.93E+03 1.55E+05 6.93E+03 NA NA

MESSAGE AND ERROR SUMMARY BELOW: (DO NOT USE RESULTS IF ERRORS ARE PRESENT)
MESSAGE: The values of Csource and Cbuilding on the INTERCALCS worksheet are based on unity and do not represent actual values.

SCROLL
DOWN

TO "END"

END

SL-ADV-REV2-4_300s_grp2_13+14Xylene.xls 4 of 8



VLOOKUP TABLES

Soil Properties Lookup Table Bulk Density

SCS Soil Type Ks (cm/h) 1 (1/cm) N (unitless) M (unitless) n (cm3/cm3) r (cm3/cm3) Mean Grain Diameter (cm) (g/cm3) w (cm3/cm3) SCS Soil Name

C 0.61 0.01496 1.253 0.2019 0.459 0.098 0.0092 1.43 0.215 Clay
CL 0.34 0.01581 1.416 0.2938 0.442 0.079 0.016 1.48 0.168 Clay Loam
L 0.50 0.01112 1.472 0.3207 0.399 0.061 0.020 1.59 0.148 Loam
LS 4.38 0.03475 1.746 0.4273 0.390 0.049 0.040 1.62 0.076 Loamy Sand
S 26.78 0.03524 3.177 0.6852 0.375 0.053 0.044 1.66 0.054 Sand
SC 0.47 0.03342 1.208 0.1722 0.385 0.117 0.025 1.63 0.197 Sandy Clay
SCL 0.55 0.02109 1.330 0.2481 0.384 0.063 0.029 1.63 0.146 Sandy Clay Loam
SI 1.82 0.00658 1.679 0.4044 0.489 0.050 0.0046 1.35 0.167 Silt
SIC 0.40 0.01622 1.321 0.2430 0.481 0.111 0.0039 1.38 0.216 Silty Clay
SICL 0.46 0.00839 1.521 0.3425 0.482 0.090 0.0056 1.37 0.198 Silty Clay Loam
SIL 0.76 0.00506 1.663 0.3987 0.439 0.065 0.011 1.49 0.180 Silt Loam
SL 1.60 0.02667 1.449 0.3099 0.387 0.039 0.030 1.62 0.103 Sandy Loam

Chemical Properties Lookup Table
Organic Pure Henry's Henry's Enthalpy of
carbon component law constant law constant Normal vaporization at Unit Physical
partition Diffusivity Diffusivity water Henry's at reference reference boiling Critical the normal risk Reference state at

coefficient, in air, in water, solubility, law constant temperature, temperature, point, temperature, boiling point, factor, conc., soil URF RfC
Koc Da Dw S H' H TR TB TC Hv,b URF RfC temperature, extrapolated extrapolated

CAS No. Chemical (cm3/g) (cm2/s) (cm2/s) (mg/L) (unitless) (atm-m3/mol) (oC) (oK) (oK) (cal/mol) (g/m3)-1 (mg/m3) (S,L,G) (X) (X)

Surrogate toxicity values (red 
numbers) used with the surrogate 
chemical presented below.

56235 Carbon tetrachloride 1.74E+02 7.80E-02 8.80E-06 7.93E+02 1.24E+00 3.03E-02 25 349.90 556.60 7,127 6.0E-06 1.0E-01 L
57749 Chlordane 1.20E+05 1.18E-02 4.37E-06 5.60E-02 1.99E-03 4.85E-05 25 624.24 885.73 14,000 1.0E-04 7.0E-04 S
58899 gamma-HCH (Lindane) 1.07E+03 1.42E-02 7.34E-06 7.30E+00 5.73E-04 1.40E-05 25 596.55 839.36 15,000 3.7E-04 1.1E-03 S X X
60297 Ethyl ether 5.73E+00 7.82E-02 8.61E-06 5.68E+04 1.35E+00 3.29E-02 25 307.50 466.74 6,338 0.0E+00 7.0E-01 L X
60571 Dieldrin 2.14E+04 1.25E-02 4.74E-06 1.95E-01 6.18E-04 1.51E-05 25 613.32 842.25 17,000 4.6E-03 1.8E-04 S X
67641 Acetone 5.75E-01 1.24E-01 1.14E-05 1.00E+06 1.59E-03 3.87E-05 25 329.20 508.10 6,955 0.0E+00 3.1E+01 L X
67663 Chloroform 3.98E+01 1.04E-01 1.00E-05 7.92E+03 1.50E-01 3.66E-03 25 334.32 536.40 6,988 2.3E-05 9.8E-02 L
67721 Hexachloroethane 1.78E+03 2.50E-03 6.80E-06 5.00E+01 1.59E-01 3.88E-03 25 458.00 695.00 9,510 1.1E-05 3.0E-02 S X
71432 Benzene 5.89E+01 8.80E-02 9.80E-06 1.79E+03 2.27E-01 5.54E-03 25 353.24 562.16 7,342 7.8E-06 3.0E-02 L
71556 1,1,1-Trichloroethane 1.10E+02 7.80E-02 8.80E-06 1.33E+03 7.03E-01 1.72E-02 25 347.24 545.00 7,136 0.0E+00 5.0E+00 L
72435 Methoxychlor 9.77E+04 1.56E-02 4.46E-06 1.00E-01 6.46E-04 1.58E-05 25 651.02 848.49 16,000 0.0E+00 1.8E-02 S X
72559 DDE 4.47E+06 1.44E-02 5.87E-06 1.20E-01 8.59E-04 2.09E-05 25 636.44 860.38 15,000 9.7E-05 0.0E+00 S X
74839 Methyl bromide 1.05E+01 7.28E-02 1.21E-05 1.52E+04 2.55E-01 6.22E-03 25 276.71 467.00 5,714 0.0E+00 5.0E-03 G
74873 Methyl chloride (chloromethane) 2.12E+00 1.26E-01 6.50E-06 5.33E+03 3.61E-01 8.80E-03 25 249.00 416.25 5,115 1.8E-06 9.0E-02 L
74908 Hydrogen cyanide 3.80E+00 1.93E-01 2.10E-05 1.00E+06 5.44E-03 1.33E-04 25 299.00 456.70 6,676 0.0E+00 3.0E-03 L
74953 Methylene  bromide 1.26E+01 4.30E-02 8.44E-06 1.19E+04 3.52E-02 8.59E-04 25 370.00 583.00 7,868 0.0E+00 4.0E-04 L X
75003 Chloroethane (ethyl chloride) 4.40E+00 2.71E-01 1.15E-05 5.68E+03 3.61E-01 8.80E-03 25 285.30 460.40 5,879 0.0E+00 1.0E+01 L X
75014 Vinyl chloride (chloroethene) 1.86E+01 1.06E-01 1.23E-05 8.80E+03 1.10E+00 2.69E-02 25 259.25 432.00 5,250 4.4E-06 1.0E-01 G
75058 Acetonitrile 4.20E+00 1.28E-01 1.66E-05 1.00E+06 1.42E-03 3.45E-05 25 354.60 545.50 7,110 0.0E+00 6.0E-02 L
75070 Acetaldehyde 1.06E+00 1.24E-01 1.41E-05 1.00E+06 3.23E-03 7.87E-05 25 293.10 466.00 6,157 2.2E-06 9.0E-03 L
75092 Methylene chloride 1.17E+01 1.01E-01 1.17E-05 1.30E+04 8.96E-02 2.18E-03 25 313.00 510.00 6,706 1.0E-08 6.0E-01 L
75150 Carbon disulfide 4.57E+01 1.04E-01 1.00E-05 1.19E+03 1.24E+00 3.02E-02 25 319.00 552.00 6,391 0.0E+00 7.0E-01 L
75218 Ethylene oxide 1.33E+00 1.04E-01 1.45E-05 3.04E+05 2.27E-02 5.54E-04 25 283.60 469.00 6,104 1.0E-04 0.0E+00 L
75252 Bromoform 8.71E+01 1.49E-02 1.03E-05 3.10E+03 2.41E-02 5.88E-04 25 422.35 696.00 9,479 1.1E-06 0.0E+00 L X
75274 Bromodichloromethane 5.50E+01 2.98E-02 1.06E-05 6.74E+03 6.54E-02 1.60E-03 25 363.15 585.85 7,800 3.7E-05 0.0E+00 L X X
75296 2-Chloropropane 9.14E+00 8.88E-02 1.01E-05 3.73E+03 5.93E-01 1.45E-02 25 308.70 485.00 6,286 0.0E+00 1.0E-01 L
75343 1,1-Dichloroethane 3.16E+01 7.42E-02 1.05E-05 5.06E+03 2.30E-01 5.61E-03 25 330.55 523.00 6,895 1.6E-06 0.0E+00 L
75354 1,1-Dichloroethylene 5.89E+01 9.00E-02 1.04E-05 2.25E+03 1.07E+00 2.60E-02 25 304.75 576.05 6,247 0.0E+00 2.0E-01 L
75456 Chlorodifluoromethane 4.79E+01 1.01E-01 1.28E-05 2.00E+00 1.10E+00 2.70E-02 25 232.40 369.30 4,836 0.0E+00 5.0E+01 L
75694 Trichlorofluoromethane 4.97E+02 8.70E-02 9.70E-06 1.10E+03 3.97E+00 9.68E-02 25 296.70 471.00 5,999 0.0E+00 7.0E-01 L
75718 Dichlorodifluoromethane 4.57E+02 6.65E-02 9.92E-06 2.80E+02 1.40E+01 3.42E-01 25 243.20 384.95 9,421 0.0E+00 1.0E-01 L
76131 1,1,2-Trichloro-1,2,2-trifluoroetha 1.11E+04 7.80E-02 8.20E-06 1.70E+02 1.97E+01 4.80E-01 25 320.70 487.30 6,463 0.0E+00 3.0E+01 L
76448 Heptachlor 1.41E+06 1.12E-02 5.69E-06 1.80E-01 6.05E+01 1.48E+00 25 603.69 846.31 13,000 1.3E-03 1.8E-03 S X
77474 Hexachlorocyclopentadiene 2.00E+05 1.61E-02 7.21E-06 1.80E+00 1.10E+00 2.69E-02 25 512.15 746.00 10,931 0.0E+00 2.0E-04 L
78831 Isobutanol 2.59E+00 8.60E-02 9.30E-06 8.50E+04 4.83E-04 1.18E-05 25 381.04 547.78 10,936 0.0E+00 1.1E+00 L X
78875 1,2-Dichloropropane 4.37E+01 7.82E-02 8.73E-06 2.80E+03 1.15E-01 2.79E-03 25 369.52 572.00 7,590 1.0E-05 4.0E-03 L X
78933 Methylethylketone (2-butanone) 2.30E+00 8.08E-02 9.80E-06 2.23E+05 2.29E-03 5.58E-05 25 352.50 536.78 7,481 0.0E+00 5.0E+00 L
79005 1,1,2-Trichloroethane 5.01E+01 7.80E-02 8.80E-06 4.42E+03 3.73E-02 9.11E-04 25 386.15 602.00 8,322 1.6E-05 2.0E-04 L X
79016 Trichloroethylene 1.66E+02 7.90E-02 9.10E-06 1.47E+03 4.21E-01 1.03E-02 25 360.36 544.20 7,505 4.1E-06 3.0E-03 L X
79209 Methyl acetate 3.26E+00 1.04E-01 1.00E-05 2.00E+03 4.84E-03 1.18E-04 25 329.80 506.70 7,260 0.0E+00 3.5E+00 L X
79345 1,1,2,2-Tetrachloroethane 9.33E+01 7.10E-02 7.90E-06 2.96E+03 1.41E-02 3.44E-04 25 419.60 661.15 8,996 5.8E-05 0.0E+00 L X
79469 2-Nitropropane 1.17E+01 9.23E-02 1.01E-05 1.70E+04 5.03E-03 1.23E-04 25 393.20 594.00 8,383 2.7E-03 2.0E-02 L
80626 Methylmethacrylate 6.98E+00 7.70E-02 8.60E-06 1.50E+04 1.38E-02 3.36E-04 25 373.50 567.00 8,975 0.0E+00 7.0E-01 L
83329 Acenaphthene 7.08E+03 4.21E-02 7.69E-06 3.57E+00 6.34E-03 1.55E-04 25 550.54 803.15 12,155 0.0E+00 0.0E+00 S X
86737 Fluorene 1.38E+04 3.63E-02 7.88E-06 1.98E+00 2.60E-03 6.34E-05 25 570.44 870.00 12,666 0.0E+00 0.0E+00 S X
87683 Hexachloro-1,3-butadiene 5.37E+04 5.61E-02 6.16E-06 3.20E+00 3.33E-01 8.13E-03 25 486.15 738.00 10,206 2.2E-05 0.0E+00 L X
88722 o-Nitrotoluene 3.24E+02 5.87E-02 8.67E-06 6.50E+02 5.11E-04 1.25E-05 25 495.00 720.00 12,239 0.0E+00 0.0E+00 L X
91203 Naphthalene 2.00E+03 5.90E-02 7.50E-06 3.10E+01 1.98E-02 4.82E-04 25 491.14 748.40 10,373 3.4E-05 3.0E-03 S
91576 2-Methylnaphthalene 2.81E+03 5.22E-02 7.75E-06 2.46E+01 2.12E-02 5.17E-04 25 514.26 761.00 12,600 0.0E+00 3.0E-03 S X Naphthalene
92524 Biphenyl 4.38E+03 4.04E-02 8.15E-06 7.45E+00 1.23E-02 2.99E-04 25 529.10 789.00 10,890 0.0E+00 1.8E-01 S X
95476 o-Xylene 3.63E+02 8.70E-02 1.00E-05 1.78E+02 2.12E-01 5.18E-03 25 417.60 630.30 8,661 0.0E+00 1.0E-01 L
95501 1,2-Dichlorobenzene 6.17E+02 6.90E-02 7.90E-06 1.56E+02 7.77E-02 1.90E-03 25 453.57 705.00 9,700 0.0E+00 2.0E-01 L
95578 2-Chlorophenol 3.88E+02 5.01E-02 9.46E-06 2.20E+04 1.60E-02 1.18E+05 25 447.53 675.00 9,572 0.0E+00 2.0E-01 L X Phenol
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VLOOKUP TABLES

95636 1,2,4-Trimethylbenzene 1.35E+03 6.06E-02 7.92E-06 5.70E+01 2.52E-01 6.14E-03 25 442.30 649.17 9,369 0.0E+00 7.0E-03 L
96184 1,2,3-Trichloropropane 2.20E+01 7.10E-02 7.90E-06 1.75E+03 1.67E-02 4.08E-04 25 430.00 652.00 9,171 0.0E+00 3.0E-04 L X
96333 Methyl acrylate 4.53E+00 9.76E-02 1.02E-05 6.00E+04 7.68E-03 1.87E-04 25 353.70 536.00 7,749 0.0E+00 1.1E-01 L X
97632 Ethylmethacrylate 2.95E+01 6.53E-02 8.37E-06 3.67E+03 3.44E-02 8.40E-04 25 390.00 571.00 10,957 0.0E+00 3.2E-01 L X
98066 tert-Butylbenzene 7.71E+02 5.65E-02 8.02E-06 2.95E+01 4.87E-01 1.19E-02 25 442.10 1220.00 8,980 0.0E+00 3.0E-02 L X Benzene
98828 Cumene 4.89E+02 6.50E-02 7.10E-06 6.13E+01 4.74E+01 1.46E-02 25 425.56 631.10 10,335 0.0E+00 4.0E-01 L
98862 Acetophenone 5.77E+01 6.00E-02 8.73E-06 6.13E+03 4.38E-04 1.07E-05 25 475.00 709.50 11,732 0.0E+00 3.5E-01 S,L X
98953 Nitrobenzene 6.46E+01 7.60E-02 8.60E-06 2.09E+03 9.82E-04 2.39E-05 25 483.95 719.00 10,566 4.0E-05 9.0E-03 L

100414 Ethylbenzene 3.63E+02 7.50E-02 7.80E-06 1.69E+02 3.22E-01 7.86E-03 25 409.34 617.20 8,501 2.5E-06 1.0E+00 L
100425 Styrene 7.76E+02 7.10E-02 8.00E-06 3.10E+02 1.12E-01 2.74E-03 25 418.31 636.00 8,737 0.0E+00 1.0E+00 L
100447 Benzylchloride 6.14E+01 7.50E-02 7.80E-06 5.25E+02 1.70E-02 4.14E-04 25 452.00 685.00 8,773 4.9E-05 0.0E+00 L X
100527 Benzaldehyde 4.59E+01 7.21E-02 9.07E-06 3.30E+03 9.73E-04 2.37E-05 25 452.00 695.00 11,658 0.0E+00 3.5E-01 L X
103651 n-Propylbenzene 5.62E+02 6.01E-02 7.83E-06 6.00E+01 4.37E-01 1.07E-02 25 432.20 630.00 9,123 0.0E+00 1.0E+00 L X
104518 n-Butylbenzene 1.11E+03 5.70E-02 8.12E-06 2.00E+00 5.38E-01 1.31E-02 25 456.46 660.50 9,290 0.0E+00 3.0E-02 L X Benzene
106423 p-Xylene 3.89E+02 7.69E-02 8.44E-06 1.85E+02 3.13E-01 7.64E-03 25 411.52 616.20 8,525 0.0E+00 1.0E-01 L
106467 1,4-Dichlorobenzene 6.17E+02 6.90E-02 7.90E-06 7.90E+01 9.82E-02 2.39E-03 25 447.21 684.75 9,271 1.1E-05 8.0E-01 S
106934 1,2-Dibromoethane (ethylene dibr 2.50E+01 2.17E-02 1.19E-05 4.18E+03 3.04E-02 7.41E-04 25 404.60 583.00 8,310 6.0E-04 9.0E-03 L
106990 1,3-Butadiene 1.91E+01 2.49E-01 1.08E-05 7.35E+02 3.01E+00 7.34E-02 25 268.60 425.00 5,370 3.0E-02 2.0E-03 L
107028 Acrolein 2.76E+00 1.05E-01 1.22E-05 2.13E+05 4.99E-03 1.22E-04 25 325.60 506.00 6,731 0.0E+00 2.0E-05 L
107062 1,2-Dichloroethane 1.74E+01 1.04E-01 9.90E-06 8.52E+03 4.00E-02 9.77E-04 25 356.65 561.00 7,643 2.6E-05 7.0E-03 L
107131 Acrylonitrile 5.90E+00 1.22E-01 1.34E-05 7.40E+04 4.21E-03 1.03E-04 25 350.30 519.00 7,786 6.8E-05 2.0E-03 L
108054 Vinyl acetate 5.25E+00 8.50E-02 9.20E-06 2.00E+04 2.09E-02 5.10E-04 25 345.65 519.13 7,800 0.0E+00 2.0E-01 L
108101 Methylisobutylketone (4-methyl-2 9.06E+00 7.50E-02 7.80E-06 1.90E+04 5.64E-03 1.38E-04 25 389.50 571.00 8,243 0.0E+00 3.0E+00 L
108383 m-Xylene 4.07E+02 7.00E-02 7.80E-06 1.61E+02 3.00E-01 7.32E-03 25 412.27 617.05 8,523 0.0E+00 1.0E-01 L
108678 1,3,5-Trimethylbenzene 1.35E+03 6.02E-02 8.67E-06 2.00E+00 2.41E-01 5.87E-03 25 437.89 637.25 9,321 0.0E+00 7.0E-03 L 1,2,4-Trimethylbenzene
108872 Methylcyclohexane 7.85E+01 7.35E-02 8.52E-06 1.40E+01 4.22E+00 1.03E-01 25 373.90 572.20 7,474 0.0E+00 3.0E+00 L
108883 Toluene 1.82E+02 8.70E-02 8.60E-06 5.26E+02 2.72E-01 6.62E-03 25 383.78 591.79 7,930 0.0E+00 5.0E+00 L
108907 Chlorobenzene 2.19E+02 7.30E-02 8.70E-06 4.72E+02 1.51E-01 3.69E-03 25 404.87 632.40 8,410 0.0E+00 5.0E-02 L
109693 1-Chlorobutane 1.72E+01 8.26E-02 1.00E-05 1.10E+03 6.93E-01 1.69E-02 25 351.60 542.00 7,263 0.0E+00 1.4E+00 L X
110009 Furan 1.86E+01 1.04E-01 1.22E-05 1.00E+04 2.21E-01 5.39E-03 25 304.60 490.20 6,477 0.0E+00 3.5E-03 L X
110543 Hexane 4.34E+01 2.00E-01 7.77E-06 1.24E+01 6.82E+01 1.66E+00 25 341.70 508.00 6,895 0.0E+00 2.0E-01 L
111444 Bis(2-chloroethyl)ether 1.55E+01 6.92E-02 7.53E-06 1.72E+04 7.36E-04 1.80E-05 25 451.15 659.79 10,803 3.3E-04 0.0E+00 L
115297 Endosulfan 2.14E+03 1.15E-02 4.55E-06 5.10E-01 4.58E-04 1.12E-05 25 674.43 942.94 14,000 0.0E+00 2.1E-02 S X
118741 Hexachlorobenzene 5.50E+04 5.42E-02 5.91E-06 5.00E-03 5.40E-02 1.32E-03 25 582.55 825.00 14,447 4.6E-04 0.0E+00 S X
120821 1,2,4-Trichlorobenzene 1.78E+03 3.00E-02 8.23E-06 4.88E+01 5.81E-02 1.42E-03 25 486.15 725.00 10,471 0.0E+00 2.0E-03 L
123739 Crotonaldehyde (2-butenal) 4.82E+00 9.56E-02 1.07E-05 3.69E+04 7.99E-04 1.95E-05 25 375.20 568.00 9 5.4E-04 0.0E+00 L X
124481 Chlorodibromomethane 6.31E+01 1.96E-02 1.05E-05 2.60E+03 3.20E-02 7.81E-04 25 416.14 678.20 5,900 2.7E-05 0.0E+00 L X X
126987 Methacrylonitrile 3.58E+01 1.12E-01 1.32E-05 2.54E+04 1.01E-02 2.46E-04 25 363.30 554.00 7,600 0.0E+00 7.0E-04 L
126998 2-Chloro-1,3-butadiene (chloropre 6.73E+01 8.58E-02 1.03E-05 2.12E+03 4.91E-01 1.20E-02 25 332.40 525.00 8,075 0.0E+00 7.0E-03 L
127184 Tetrachloroethylene 1.55E+02 7.20E-02 8.20E-06 2.00E+02 7.53E-01 1.84E-02 25 394.40 620.20 8,288 2.6E-07 6.0E-04 L
129000 Pyrene 1.05E+05 2.72E-02 7.24E-06 1.35E+00 4.50E-04 1.10E-05 25 667.95 936 14370 0.0E+00 0.0E+00 S X
132649 Dibenzofuran 5.15E+03 2.38E-02 6.00E-06 3.10E+00 5.15E-04 1.26E-05 25 560 824 66400 0.0E+00 0.0E+00 S X
135988 sec-Butylbenzene 9.66E+02 5.70E-02 8.12E-06 3.94E+00 5.68E-01 1.39E-02 25 446.5 679 88730 0.0E+00 3.0E-02 L X Benzene
141786 Ethylacetate 6.44E+00 7.32E-02 9.70E-06 8.03E+04 5.64E-03 1.38E-04 25 350.26 523.3 7633.66 0.0E+00 3.2E+00 L X
156592 cis-1,2-Dichloroethylene 3.55E+01 7.36E-02 1.13E-05 3.50E+03 1.67E-01 4.07E-03 25 333.65 544 7192 0.0E+00 6.0E-02 L X trans-1,2-Dichloroethylene
156605 trans-1,2-Dichloroethylene 5.25E+01 7.07E-02 1.19E-05 6.30E+03 3.84E-01 9.36E-03 25 320.85 516.5 6717 0.0E+00 6.0E-02 L X
541731 1,3-Dichlorobenzene 1.98E+03 6.92E-02 7.86E-06 1.34E+02 1.27E-01 3.09E-03 25 446 684 9230.18 0.0E+00 2.0E-01 L X 1,2-Dichlorobenzene
309002 Aldrin 2.45E+06 1.32E-02 4.86E-06 1.70E-02 6.95E-03 1.70E-04 25 603.01 839.37 15000 4.9E-03 1.1E-04 S X
319846 alpha-HCH (alpha-BHC) 1.23E+03 1.42E-02 7.34E-06 2.00E+00 4.34E-04 1.06E-05 25 596.55 839.36 15000 1.8E-03 0.0E+00 S
542756 1,3-Dichloropropene 4.57E+01 6.26E-02 1.00E-05 2.80E+03 7.24E-01 1.77E-02 25 381.15 587.38 7900 4.0E-06 2.0E-02 L
630206 1,1,1,2-Tetrachloroethane 1.16E+02 7.10E-02 7.90E-06 1.10E+03 9.90E-02 2.41E-03 25 403.5 624 9768.282525 7.4E-06 0.0E+00 L X

1634044 MTBE 7.26E+00 1.02E-01 1.05E-05 5.10E+04 2.56E-02 6.23E-04 25 328.3 497.1 6677.66 0.0E+00 3.0E+00 L
7439976 Mercury (elemental) 5.20E+01 3.07E-02 6.30E-06 2.00E+01 4.40E-01 1.07E-02 25 629.88 1750 14127 0.0E+00 3.0E-04 L
591786 2-Hexanone 1.50E+01 7.00E-02 8.40E-06 1.70E+04 3.80E-03 9.30E-05 25 400.8 587 8554 0.0E+00 3.0E-02 L

Highlighted chemicals do not have inhalation toxicity values or a surrogate.
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DATA ENTRY SHEET

CALCULATE RISK-BASED SOIL CONCENTRATION (enter "X" in "YES" box)

YES X

OR
CALCULATE INCREMENTAL RISKS FROM ACTUAL SOIL CONCENTRATION (enter "X" in "YES" box and initial soil conc. below)

YES

ENTER ENTER
Initial

Chemical soil
CAS No. conc.,

(numbers only, CR

no dashes) (g/kg) Chemical

95476 o-Xylene

ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER
MORE Depth Depth below Totals must add up to value of Lt (cell G28) Soil

 below grade grade to bottom Thickness Thickness stratum A User-defined
Average to bottom Depth below of contamination, Thickness of soil of soil SCS stratum A

soil of enclosed grade to top (enter value of 0 of soil stratum B, stratum C, soil type soil vapor
temperature, space floor, of contamination, if value is unknown) stratum A, (Enter value or 0) (Enter value or 0) (used to estimate OR permeability,

TS LF Lt Lb hA hB hC soil vapor kv

(oC) (cm) (cm) (cm) (cm) (cm) (cm) permeability) (cm2)

10 15 30 168 30 0 0 1.00E-08

ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER
MORE Stratum A Stratum A Stratum A Stratum A Stratum A Stratum B Stratum B Stratum B Stratum B Stratum B Stratum C Stratum C Stratum C Stratum C Stratum C
 SCS soil dry soil total soil water-filled soil organic SCS soil dry soil total soil water-filled soil organic SCS soil dry soil total soil water-filled soil organic

soil type bulk density, porosity, porosity, carbon fraction, soil type bulk density, porosity, porosity, carbon fraction, soil type bulk density, porosity, porosity, carbon fraction,

b
A nA

w
A foc

A b
B nB

w
B foc

B b
C nC

w
C foc

C

(g/cm3) (unitless) (cm3/cm3) (unitless) (g/cm3) (unitless) (cm3/cm3) (unitless) (g/cm3) (unitless) (cm3/cm3) (unitless)

1.65 0.439 0.045 0.002

ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER
MORE Enclosed Enclosed Enclosed Average vapor
 space Soil-bldg. space space Enclosed Floor-wall Indoor flow rate into bldg.

floor pressure floor floor space seam crack air exchange OR
thickness, differential, length, width, height, width, rate, Leave blank to calculate

Lcrack P LB WB HB w ER Qsoil

(cm) (g/cm-s2) (cm) (cm) (cm) (cm) (1/h) (L/m)

10 40 1000 1000 244 0.1 0.25

ENTER ENTER ENTER ENTER ENTER ENTER
Averaging Averaging Target Target hazard
time for time for Exposure Exposure risk for quotient for

carcinogens, noncarcinogens, duration, frequency, carcinogens, noncarcinogens,
ATC ATNC ED EF TR THQ

(yrs) (yrs) (yrs) (days/yr) (unitless) (unitless)

70 30 30 350 1.0E-05 1

Used to calculate risk-based
END soil concentration.

SL-ADV
Version 3.1; 02/04

Reset to 
Defaults

Lookup Soil 
Parameters

Lookup Soil 
Parameters

Lookup Soil 
Parameters
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CHEMICAL PROPERTIES SHEET

Henry's Henry's Enthalpy of Organic Pure
law constant law constant vaporization at Normal carbon component Unit Physical

Diffusivity Diffusivity at reference reference the normal boiling Critical partition water risk Reference state at
in air, in water, temperature, temperature, boiling point, point, temperature, coefficient, solubility, factor, conc., soil

Da Dw H TR Hv,b TB TC Koc S URF RfC temperature,

(cm2/s) (cm2/s) (atm-m3/mol) (oC) (cal/mol) (oK) (oK) (cm3/g) (mg/L) (g/m3)-1 (mg/m3) (S,L,G)

8.70E-02 1.00E-05 5.18E-03 25 8,661 417.60 630.30 3.63E+02 1.78E+02 0.0E+00 1.0E-01 L

END
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INTERMEDIATE CALCULATIONS SHEET

Stratum A Stratum B Stratum C Stratum A Stratum A Stratum A Stratum A Floor-
Source- soil soil soil effective soil soil soil wall Initial soil Bldg.

Exposure building air-filled air-filled air-filled total fluid intrinsic relative air effective vapor seam concentration ventilation
duration, separation, porosity, porosity, porosity, saturation, permeability, permeability, permeability, perimeter, used, rate,

 LT a
A a

B a
C Ste ki krg kv Xcrack CR Qbuilding

(sec) (cm) (cm3/cm3) (cm3/cm3) (cm3/cm3) (cm3/cm3) (cm2) (cm2) (cm2) (cm) (g/kg) (cm3/s)

9.46E+08 15 0.394 ERROR ERROR #N/A #N/A #N/A 1.00E-08 4,000 1.00E+00 1.69E+04

Area of Stratum Stratum Stratum Total
enclosed Crack- Crack Enthalpy of Henry's law Henry's law Vapor A B C overall

space to-total depth vaporization at constant at constant at viscosity at effective effective effective effective Diffusion Convection
below area below ave. soil ave. soil ave. soil ave. soil diffusion diffusion diffusion diffusion path path
grade, ratio, grade, temperature, temperature, temperature, temperature, coefficient, coefficient, coefficient, coefficient, length, length,

AB  Zcrack Hv,TS HTS H'TS TS Deff
A Deff

B Deff
C Deff

T Ld Lp

(cm2) (unitless) (cm) (cal/mol) (atm-m3/mol) (unitless) (g/cm-s) (cm2/s) (cm2/s) (cm2/s) (cm2/s) (cm) (cm)

1.06E+06 3.77E-04 15 10,404 2.04E-03 8.79E-02 1.75E-04 2.03E-02 0.00E+00 0.00E+00 2.03E-02 15 15

Exponent of Infinite
Average Crack equivalent source Infinite Exposure

Soil-water Source vapor effective foundation indoor source Time for duration >
partition vapor Crack flow rate diffusion Area of Peclet attenuation bldg. Finite Finite source time for

coefficient, conc., radius, into bldg., coefficient, crack, number, coefficient, conc., source source depletion, source
Kd Csource rcrack Qsoil Dcrack

Acrack exp(Pef)  Cbuilding  term  term D depletion

(cm3/g) (g/m3) (cm) (cm3/s) (cm2/s) (cm2) (unitless) (unitless) (g/m3) (unitless) (sec)-1
(sec) (YES/NO)

7.26E-01 1.14E+02 0.10 1.00E+01 2.03E-02 4.00E+02 2.36E+05 NA NA 1.44E+02 6.21E-06 2.20E+08 YES

Finite
source Mass Finite Final
indoor limit source finite Unit

attenuation bldg. bldg. source bldg. risk Reference
coefficient, conc., conc., conc., factor, conc.,

<> Cbuilding Cbuilding Cbuilding URF RfC

(unitless) (g/m3) (g/m3) (g/m3) (g/m3)-1 (mg/m3)

NA 1.51E-02 NA 1.51E-02 NA 1.0E-01

END
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RESULTS SHEET

RISK-BASED SOIL CONCENTRATION CALCULATIONS: INCREMENTAL RISK CALCULATIONS:

Incremental Hazard
Indoor Indoor Risk-based Final risk from quotient

exposure exposure indoor Soil indoor vapor from vapor
soil soil exposure saturation exposure intrusion to intrusion to

conc., conc., soil conc., soil indoor air, indoor air,
carcinogen noncarcinogen conc., Csat conc., carcinogen noncarcinogen

(g/kg) (g/kg) (g/kg) (g/kg) (g/kg) (unitless) (unitless)

NA 6.93E+03 6.93E+03 1.38E+05 6.93E+03 NA NA

MESSAGE AND ERROR SUMMARY BELOW: (DO NOT USE RESULTS IF ERRORS ARE PRESENT)
MESSAGE: The values of Csource and Cbuilding on the INTERCALCS worksheet are based on unity and do not represent actual values.

SCROLL
DOWN

TO "END"

END

SL-ADV-REV2-4_300s_grp2_12Xylene.xls 4 of 8



VLOOKUP TABLES

Soil Properties Lookup Table Bulk Density

SCS Soil Type Ks (cm/h) 1 (1/cm) N (unitless) M (unitless) n (cm3/cm3) r (cm3/cm3) Mean Grain Diameter (cm) (g/cm3) w (cm3/cm3) SCS Soil Name

C 0.61 0.01496 1.253 0.2019 0.459 0.098 0.0092 1.43 0.215 Clay
CL 0.34 0.01581 1.416 0.2938 0.442 0.079 0.016 1.48 0.168 Clay Loam
L 0.50 0.01112 1.472 0.3207 0.399 0.061 0.020 1.59 0.148 Loam
LS 4.38 0.03475 1.746 0.4273 0.390 0.049 0.040 1.62 0.076 Loamy Sand
S 26.78 0.03524 3.177 0.6852 0.375 0.053 0.044 1.66 0.054 Sand
SC 0.47 0.03342 1.208 0.1722 0.385 0.117 0.025 1.63 0.197 Sandy Clay
SCL 0.55 0.02109 1.330 0.2481 0.384 0.063 0.029 1.63 0.146 Sandy Clay Loam
SI 1.82 0.00658 1.679 0.4044 0.489 0.050 0.0046 1.35 0.167 Silt
SIC 0.40 0.01622 1.321 0.2430 0.481 0.111 0.0039 1.38 0.216 Silty Clay
SICL 0.46 0.00839 1.521 0.3425 0.482 0.090 0.0056 1.37 0.198 Silty Clay Loam
SIL 0.76 0.00506 1.663 0.3987 0.439 0.065 0.011 1.49 0.180 Silt Loam
SL 1.60 0.02667 1.449 0.3099 0.387 0.039 0.030 1.62 0.103 Sandy Loam

Chemical Properties Lookup Table
Organic Pure Henry's Henry's Enthalpy of
carbon component law constant law constant Normal vaporization at Unit Physical
partition Diffusivity Diffusivity water Henry's at reference reference boiling Critical the normal risk Reference state at

coefficient, in air, in water, solubility, law constant temperature, temperature, point, temperature, boiling point, factor, conc., soil URF RfC
Koc Da Dw S H' H TR TB TC Hv,b URF RfC temperature, extrapolated extrapolated

CAS No. Chemical (cm3/g) (cm2/s) (cm2/s) (mg/L) (unitless) (atm-m3/mol) (oC) (oK) (oK) (cal/mol) (g/m3)-1 (mg/m3) (S,L,G) (X) (X)

Surrogate toxicity values (red 
numbers) used with the surrogate 
chemical presented below.

56235 Carbon tetrachloride 1.74E+02 7.80E-02 8.80E-06 7.93E+02 1.24E+00 3.03E-02 25 349.90 556.60 7,127 6.0E-06 1.0E-01 L
57749 Chlordane 1.20E+05 1.18E-02 4.37E-06 5.60E-02 1.99E-03 4.85E-05 25 624.24 885.73 14,000 1.0E-04 7.0E-04 S
58899 gamma-HCH (Lindane) 1.07E+03 1.42E-02 7.34E-06 7.30E+00 5.73E-04 1.40E-05 25 596.55 839.36 15,000 3.7E-04 1.1E-03 S X X
60297 Ethyl ether 5.73E+00 7.82E-02 8.61E-06 5.68E+04 1.35E+00 3.29E-02 25 307.50 466.74 6,338 0.0E+00 7.0E-01 L X
60571 Dieldrin 2.14E+04 1.25E-02 4.74E-06 1.95E-01 6.18E-04 1.51E-05 25 613.32 842.25 17,000 4.6E-03 1.8E-04 S X
67641 Acetone 5.75E-01 1.24E-01 1.14E-05 1.00E+06 1.59E-03 3.87E-05 25 329.20 508.10 6,955 0.0E+00 3.1E+01 L X
67663 Chloroform 3.98E+01 1.04E-01 1.00E-05 7.92E+03 1.50E-01 3.66E-03 25 334.32 536.40 6,988 2.3E-05 9.8E-02 L
67721 Hexachloroethane 1.78E+03 2.50E-03 6.80E-06 5.00E+01 1.59E-01 3.88E-03 25 458.00 695.00 9,510 1.1E-05 3.0E-02 S X
71432 Benzene 5.89E+01 8.80E-02 9.80E-06 1.79E+03 2.27E-01 5.54E-03 25 353.24 562.16 7,342 7.8E-06 3.0E-02 L
71556 1,1,1-Trichloroethane 1.10E+02 7.80E-02 8.80E-06 1.33E+03 7.03E-01 1.72E-02 25 347.24 545.00 7,136 0.0E+00 5.0E+00 L
72435 Methoxychlor 9.77E+04 1.56E-02 4.46E-06 1.00E-01 6.46E-04 1.58E-05 25 651.02 848.49 16,000 0.0E+00 1.8E-02 S X
72559 DDE 4.47E+06 1.44E-02 5.87E-06 1.20E-01 8.59E-04 2.09E-05 25 636.44 860.38 15,000 9.7E-05 0.0E+00 S X
74839 Methyl bromide 1.05E+01 7.28E-02 1.21E-05 1.52E+04 2.55E-01 6.22E-03 25 276.71 467.00 5,714 0.0E+00 5.0E-03 G
74873 Methyl chloride (chloromethane) 2.12E+00 1.26E-01 6.50E-06 5.33E+03 3.61E-01 8.80E-03 25 249.00 416.25 5,115 1.8E-06 9.0E-02 L
74908 Hydrogen cyanide 3.80E+00 1.93E-01 2.10E-05 1.00E+06 5.44E-03 1.33E-04 25 299.00 456.70 6,676 0.0E+00 3.0E-03 L
74953 Methylene  bromide 1.26E+01 4.30E-02 8.44E-06 1.19E+04 3.52E-02 8.59E-04 25 370.00 583.00 7,868 0.0E+00 4.0E-04 L X
75003 Chloroethane (ethyl chloride) 4.40E+00 2.71E-01 1.15E-05 5.68E+03 3.61E-01 8.80E-03 25 285.30 460.40 5,879 0.0E+00 1.0E+01 L X
75014 Vinyl chloride (chloroethene) 1.86E+01 1.06E-01 1.23E-05 8.80E+03 1.10E+00 2.69E-02 25 259.25 432.00 5,250 4.4E-06 1.0E-01 G
75058 Acetonitrile 4.20E+00 1.28E-01 1.66E-05 1.00E+06 1.42E-03 3.45E-05 25 354.60 545.50 7,110 0.0E+00 6.0E-02 L
75070 Acetaldehyde 1.06E+00 1.24E-01 1.41E-05 1.00E+06 3.23E-03 7.87E-05 25 293.10 466.00 6,157 2.2E-06 9.0E-03 L
75092 Methylene chloride 1.17E+01 1.01E-01 1.17E-05 1.30E+04 8.96E-02 2.18E-03 25 313.00 510.00 6,706 1.0E-08 6.0E-01 L
75150 Carbon disulfide 4.57E+01 1.04E-01 1.00E-05 1.19E+03 1.24E+00 3.02E-02 25 319.00 552.00 6,391 0.0E+00 7.0E-01 L
75218 Ethylene oxide 1.33E+00 1.04E-01 1.45E-05 3.04E+05 2.27E-02 5.54E-04 25 283.60 469.00 6,104 1.0E-04 0.0E+00 L
75252 Bromoform 8.71E+01 1.49E-02 1.03E-05 3.10E+03 2.41E-02 5.88E-04 25 422.35 696.00 9,479 1.1E-06 0.0E+00 L X
75274 Bromodichloromethane 5.50E+01 2.98E-02 1.06E-05 6.74E+03 6.54E-02 1.60E-03 25 363.15 585.85 7,800 3.7E-05 0.0E+00 L X X
75296 2-Chloropropane 9.14E+00 8.88E-02 1.01E-05 3.73E+03 5.93E-01 1.45E-02 25 308.70 485.00 6,286 0.0E+00 1.0E-01 L
75343 1,1-Dichloroethane 3.16E+01 7.42E-02 1.05E-05 5.06E+03 2.30E-01 5.61E-03 25 330.55 523.00 6,895 1.6E-06 0.0E+00 L
75354 1,1-Dichloroethylene 5.89E+01 9.00E-02 1.04E-05 2.25E+03 1.07E+00 2.60E-02 25 304.75 576.05 6,247 0.0E+00 2.0E-01 L
75456 Chlorodifluoromethane 4.79E+01 1.01E-01 1.28E-05 2.00E+00 1.10E+00 2.70E-02 25 232.40 369.30 4,836 0.0E+00 5.0E+01 L
75694 Trichlorofluoromethane 4.97E+02 8.70E-02 9.70E-06 1.10E+03 3.97E+00 9.68E-02 25 296.70 471.00 5,999 0.0E+00 7.0E-01 L
75718 Dichlorodifluoromethane 4.57E+02 6.65E-02 9.92E-06 2.80E+02 1.40E+01 3.42E-01 25 243.20 384.95 9,421 0.0E+00 1.0E-01 L
76131 1,1,2-Trichloro-1,2,2-trifluoroetha 1.11E+04 7.80E-02 8.20E-06 1.70E+02 1.97E+01 4.80E-01 25 320.70 487.30 6,463 0.0E+00 3.0E+01 L
76448 Heptachlor 1.41E+06 1.12E-02 5.69E-06 1.80E-01 6.05E+01 1.48E+00 25 603.69 846.31 13,000 1.3E-03 1.8E-03 S X
77474 Hexachlorocyclopentadiene 2.00E+05 1.61E-02 7.21E-06 1.80E+00 1.10E+00 2.69E-02 25 512.15 746.00 10,931 0.0E+00 2.0E-04 L
78831 Isobutanol 2.59E+00 8.60E-02 9.30E-06 8.50E+04 4.83E-04 1.18E-05 25 381.04 547.78 10,936 0.0E+00 1.1E+00 L X
78875 1,2-Dichloropropane 4.37E+01 7.82E-02 8.73E-06 2.80E+03 1.15E-01 2.79E-03 25 369.52 572.00 7,590 1.0E-05 4.0E-03 L X
78933 Methylethylketone (2-butanone) 2.30E+00 8.08E-02 9.80E-06 2.23E+05 2.29E-03 5.58E-05 25 352.50 536.78 7,481 0.0E+00 5.0E+00 L
79005 1,1,2-Trichloroethane 5.01E+01 7.80E-02 8.80E-06 4.42E+03 3.73E-02 9.11E-04 25 386.15 602.00 8,322 1.6E-05 2.0E-04 L X
79016 Trichloroethylene 1.66E+02 7.90E-02 9.10E-06 1.47E+03 4.21E-01 1.03E-02 25 360.36 544.20 7,505 4.1E-06 3.0E-03 L X
79209 Methyl acetate 3.26E+00 1.04E-01 1.00E-05 2.00E+03 4.84E-03 1.18E-04 25 329.80 506.70 7,260 0.0E+00 3.5E+00 L X
79345 1,1,2,2-Tetrachloroethane 9.33E+01 7.10E-02 7.90E-06 2.96E+03 1.41E-02 3.44E-04 25 419.60 661.15 8,996 5.8E-05 0.0E+00 L X
79469 2-Nitropropane 1.17E+01 9.23E-02 1.01E-05 1.70E+04 5.03E-03 1.23E-04 25 393.20 594.00 8,383 2.7E-03 2.0E-02 L
80626 Methylmethacrylate 6.98E+00 7.70E-02 8.60E-06 1.50E+04 1.38E-02 3.36E-04 25 373.50 567.00 8,975 0.0E+00 7.0E-01 L
83329 Acenaphthene 7.08E+03 4.21E-02 7.69E-06 3.57E+00 6.34E-03 1.55E-04 25 550.54 803.15 12,155 0.0E+00 0.0E+00 S X
86737 Fluorene 1.38E+04 3.63E-02 7.88E-06 1.98E+00 2.60E-03 6.34E-05 25 570.44 870.00 12,666 0.0E+00 0.0E+00 S X
87683 Hexachloro-1,3-butadiene 5.37E+04 5.61E-02 6.16E-06 3.20E+00 3.33E-01 8.13E-03 25 486.15 738.00 10,206 2.2E-05 0.0E+00 L X
88722 o-Nitrotoluene 3.24E+02 5.87E-02 8.67E-06 6.50E+02 5.11E-04 1.25E-05 25 495.00 720.00 12,239 0.0E+00 0.0E+00 L X
91203 Naphthalene 2.00E+03 5.90E-02 7.50E-06 3.10E+01 1.98E-02 4.82E-04 25 491.14 748.40 10,373 3.4E-05 3.0E-03 S
91576 2-Methylnaphthalene 2.81E+03 5.22E-02 7.75E-06 2.46E+01 2.12E-02 5.17E-04 25 514.26 761.00 12,600 0.0E+00 3.0E-03 S X Naphthalene
92524 Biphenyl 4.38E+03 4.04E-02 8.15E-06 7.45E+00 1.23E-02 2.99E-04 25 529.10 789.00 10,890 0.0E+00 1.8E-01 S X
95476 o-Xylene 3.63E+02 8.70E-02 1.00E-05 1.78E+02 2.12E-01 5.18E-03 25 417.60 630.30 8,661 0.0E+00 1.0E-01 L
95501 1,2-Dichlorobenzene 6.17E+02 6.90E-02 7.90E-06 1.56E+02 7.77E-02 1.90E-03 25 453.57 705.00 9,700 0.0E+00 2.0E-01 L
95578 2-Chlorophenol 3.88E+02 5.01E-02 9.46E-06 2.20E+04 1.60E-02 1.18E+05 25 447.53 675.00 9,572 0.0E+00 2.0E-01 L X Phenol
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95636 1,2,4-Trimethylbenzene 1.35E+03 6.06E-02 7.92E-06 5.70E+01 2.52E-01 6.14E-03 25 442.30 649.17 9,369 0.0E+00 7.0E-03 L
96184 1,2,3-Trichloropropane 2.20E+01 7.10E-02 7.90E-06 1.75E+03 1.67E-02 4.08E-04 25 430.00 652.00 9,171 0.0E+00 3.0E-04 L X
96333 Methyl acrylate 4.53E+00 9.76E-02 1.02E-05 6.00E+04 7.68E-03 1.87E-04 25 353.70 536.00 7,749 0.0E+00 1.1E-01 L X
97632 Ethylmethacrylate 2.95E+01 6.53E-02 8.37E-06 3.67E+03 3.44E-02 8.40E-04 25 390.00 571.00 10,957 0.0E+00 3.2E-01 L X
98066 tert-Butylbenzene 7.71E+02 5.65E-02 8.02E-06 2.95E+01 4.87E-01 1.19E-02 25 442.10 1220.00 8,980 0.0E+00 3.0E-02 L X Benzene
98828 Cumene 4.89E+02 6.50E-02 7.10E-06 6.13E+01 4.74E+01 1.46E-02 25 425.56 631.10 10,335 0.0E+00 4.0E-01 L
98862 Acetophenone 5.77E+01 6.00E-02 8.73E-06 6.13E+03 4.38E-04 1.07E-05 25 475.00 709.50 11,732 0.0E+00 3.5E-01 S,L X
98953 Nitrobenzene 6.46E+01 7.60E-02 8.60E-06 2.09E+03 9.82E-04 2.39E-05 25 483.95 719.00 10,566 4.0E-05 9.0E-03 L

100414 Ethylbenzene 3.63E+02 7.50E-02 7.80E-06 1.69E+02 3.22E-01 7.86E-03 25 409.34 617.20 8,501 2.5E-06 1.0E+00 L
100425 Styrene 7.76E+02 7.10E-02 8.00E-06 3.10E+02 1.12E-01 2.74E-03 25 418.31 636.00 8,737 0.0E+00 1.0E+00 L
100447 Benzylchloride 6.14E+01 7.50E-02 7.80E-06 5.25E+02 1.70E-02 4.14E-04 25 452.00 685.00 8,773 4.9E-05 0.0E+00 L X
100527 Benzaldehyde 4.59E+01 7.21E-02 9.07E-06 3.30E+03 9.73E-04 2.37E-05 25 452.00 695.00 11,658 0.0E+00 3.5E-01 L X
103651 n-Propylbenzene 5.62E+02 6.01E-02 7.83E-06 6.00E+01 4.37E-01 1.07E-02 25 432.20 630.00 9,123 0.0E+00 1.0E+00 L X
104518 n-Butylbenzene 1.11E+03 5.70E-02 8.12E-06 2.00E+00 5.38E-01 1.31E-02 25 456.46 660.50 9,290 0.0E+00 3.0E-02 L X Benzene
106423 p-Xylene 3.89E+02 7.69E-02 8.44E-06 1.85E+02 3.13E-01 7.64E-03 25 411.52 616.20 8,525 0.0E+00 1.0E-01 L
106467 1,4-Dichlorobenzene 6.17E+02 6.90E-02 7.90E-06 7.90E+01 9.82E-02 2.39E-03 25 447.21 684.75 9,271 1.1E-05 8.0E-01 S
106934 1,2-Dibromoethane (ethylene dibr 2.50E+01 2.17E-02 1.19E-05 4.18E+03 3.04E-02 7.41E-04 25 404.60 583.00 8,310 6.0E-04 9.0E-03 L
106990 1,3-Butadiene 1.91E+01 2.49E-01 1.08E-05 7.35E+02 3.01E+00 7.34E-02 25 268.60 425.00 5,370 3.0E-02 2.0E-03 L
107028 Acrolein 2.76E+00 1.05E-01 1.22E-05 2.13E+05 4.99E-03 1.22E-04 25 325.60 506.00 6,731 0.0E+00 2.0E-05 L
107062 1,2-Dichloroethane 1.74E+01 1.04E-01 9.90E-06 8.52E+03 4.00E-02 9.77E-04 25 356.65 561.00 7,643 2.6E-05 7.0E-03 L
107131 Acrylonitrile 5.90E+00 1.22E-01 1.34E-05 7.40E+04 4.21E-03 1.03E-04 25 350.30 519.00 7,786 6.8E-05 2.0E-03 L
108054 Vinyl acetate 5.25E+00 8.50E-02 9.20E-06 2.00E+04 2.09E-02 5.10E-04 25 345.65 519.13 7,800 0.0E+00 2.0E-01 L
108101 Methylisobutylketone (4-methyl-2 9.06E+00 7.50E-02 7.80E-06 1.90E+04 5.64E-03 1.38E-04 25 389.50 571.00 8,243 0.0E+00 3.0E+00 L
108383 m-Xylene 4.07E+02 7.00E-02 7.80E-06 1.61E+02 3.00E-01 7.32E-03 25 412.27 617.05 8,523 0.0E+00 1.0E-01 L
108678 1,3,5-Trimethylbenzene 1.35E+03 6.02E-02 8.67E-06 2.00E+00 2.41E-01 5.87E-03 25 437.89 637.25 9,321 0.0E+00 7.0E-03 L 1,2,4-Trimethylbenzene
108872 Methylcyclohexane 7.85E+01 7.35E-02 8.52E-06 1.40E+01 4.22E+00 1.03E-01 25 373.90 572.20 7,474 0.0E+00 3.0E+00 L
108883 Toluene 1.82E+02 8.70E-02 8.60E-06 5.26E+02 2.72E-01 6.62E-03 25 383.78 591.79 7,930 0.0E+00 5.0E+00 L
108907 Chlorobenzene 2.19E+02 7.30E-02 8.70E-06 4.72E+02 1.51E-01 3.69E-03 25 404.87 632.40 8,410 0.0E+00 5.0E-02 L
109693 1-Chlorobutane 1.72E+01 8.26E-02 1.00E-05 1.10E+03 6.93E-01 1.69E-02 25 351.60 542.00 7,263 0.0E+00 1.4E+00 L X
110009 Furan 1.86E+01 1.04E-01 1.22E-05 1.00E+04 2.21E-01 5.39E-03 25 304.60 490.20 6,477 0.0E+00 3.5E-03 L X
110543 Hexane 4.34E+01 2.00E-01 7.77E-06 1.24E+01 6.82E+01 1.66E+00 25 341.70 508.00 6,895 0.0E+00 2.0E-01 L
111444 Bis(2-chloroethyl)ether 1.55E+01 6.92E-02 7.53E-06 1.72E+04 7.36E-04 1.80E-05 25 451.15 659.79 10,803 3.3E-04 0.0E+00 L
115297 Endosulfan 2.14E+03 1.15E-02 4.55E-06 5.10E-01 4.58E-04 1.12E-05 25 674.43 942.94 14,000 0.0E+00 2.1E-02 S X
118741 Hexachlorobenzene 5.50E+04 5.42E-02 5.91E-06 5.00E-03 5.40E-02 1.32E-03 25 582.55 825.00 14,447 4.6E-04 0.0E+00 S X
120821 1,2,4-Trichlorobenzene 1.78E+03 3.00E-02 8.23E-06 4.88E+01 5.81E-02 1.42E-03 25 486.15 725.00 10,471 0.0E+00 2.0E-03 L
123739 Crotonaldehyde (2-butenal) 4.82E+00 9.56E-02 1.07E-05 3.69E+04 7.99E-04 1.95E-05 25 375.20 568.00 9 5.4E-04 0.0E+00 L X
124481 Chlorodibromomethane 6.31E+01 1.96E-02 1.05E-05 2.60E+03 3.20E-02 7.81E-04 25 416.14 678.20 5,900 2.7E-05 0.0E+00 L X X
126987 Methacrylonitrile 3.58E+01 1.12E-01 1.32E-05 2.54E+04 1.01E-02 2.46E-04 25 363.30 554.00 7,600 0.0E+00 7.0E-04 L
126998 2-Chloro-1,3-butadiene (chloropre 6.73E+01 8.58E-02 1.03E-05 2.12E+03 4.91E-01 1.20E-02 25 332.40 525.00 8,075 0.0E+00 7.0E-03 L
127184 Tetrachloroethylene 1.55E+02 7.20E-02 8.20E-06 2.00E+02 7.53E-01 1.84E-02 25 394.40 620.20 8,288 2.6E-07 6.0E-04 L
129000 Pyrene 1.05E+05 2.72E-02 7.24E-06 1.35E+00 4.50E-04 1.10E-05 25 667.95 936 14370 0.0E+00 0.0E+00 S X
132649 Dibenzofuran 5.15E+03 2.38E-02 6.00E-06 3.10E+00 5.15E-04 1.26E-05 25 560 824 66400 0.0E+00 0.0E+00 S X
135988 sec-Butylbenzene 9.66E+02 5.70E-02 8.12E-06 3.94E+00 5.68E-01 1.39E-02 25 446.5 679 88730 0.0E+00 3.0E-02 L X Benzene
141786 Ethylacetate 6.44E+00 7.32E-02 9.70E-06 8.03E+04 5.64E-03 1.38E-04 25 350.26 523.3 7633.66 0.0E+00 3.2E+00 L X
156592 cis-1,2-Dichloroethylene 3.55E+01 7.36E-02 1.13E-05 3.50E+03 1.67E-01 4.07E-03 25 333.65 544 7192 0.0E+00 6.0E-02 L X trans-1,2-Dichloroethylene
156605 trans-1,2-Dichloroethylene 5.25E+01 7.07E-02 1.19E-05 6.30E+03 3.84E-01 9.36E-03 25 320.85 516.5 6717 0.0E+00 6.0E-02 L X
541731 1,3-Dichlorobenzene 1.98E+03 6.92E-02 7.86E-06 1.34E+02 1.27E-01 3.09E-03 25 446 684 9230.18 0.0E+00 2.0E-01 L X 1,2-Dichlorobenzene
309002 Aldrin 2.45E+06 1.32E-02 4.86E-06 1.70E-02 6.95E-03 1.70E-04 25 603.01 839.37 15000 4.9E-03 1.1E-04 S X
319846 alpha-HCH (alpha-BHC) 1.23E+03 1.42E-02 7.34E-06 2.00E+00 4.34E-04 1.06E-05 25 596.55 839.36 15000 1.8E-03 0.0E+00 S
542756 1,3-Dichloropropene 4.57E+01 6.26E-02 1.00E-05 2.80E+03 7.24E-01 1.77E-02 25 381.15 587.38 7900 4.0E-06 2.0E-02 L
630206 1,1,1,2-Tetrachloroethane 1.16E+02 7.10E-02 7.90E-06 1.10E+03 9.90E-02 2.41E-03 25 403.5 624 9768.282525 7.4E-06 0.0E+00 L X

1634044 MTBE 7.26E+00 1.02E-01 1.05E-05 5.10E+04 2.56E-02 6.23E-04 25 328.3 497.1 6677.66 0.0E+00 3.0E+00 L
7439976 Mercury (elemental) 5.20E+01 3.07E-02 6.30E-06 2.00E+01 4.40E-01 1.07E-02 25 629.88 1750 14127 0.0E+00 3.0E-04 L
591786 2-Hexanone 1.50E+01 7.00E-02 8.40E-06 1.70E+04 3.80E-03 9.30E-05 25 400.8 587 8554 0.0E+00 3.0E-02 L

Highlighted chemicals do not have inhalation toxicity values or a surrogate.
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DATA ENTRY SHEET

CALCULATE RISK-BASED SOIL CONCENTRATION (enter "X" in "YES" box)

YES X

OR
CALCULATE INCREMENTAL RISKS FROM ACTUAL SOIL CONCENTRATION (enter "X" in "YES" box and initial soil conc. below)

YES

ENTER ENTER
Initial

Chemical soil
CAS No. conc.,

(numbers only, CR

no dashes) (g/kg) Chemical

78933 Methylethylketone (2-butanone)

ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER
MORE Depth Depth below Totals must add up to value of Lt (cell G28) Soil

 below grade grade to bottom Thickness Thickness stratum A User-defined
Average to bottom Depth below of contamination, Thickness of soil of soil SCS stratum A

soil of enclosed grade to top (enter value of 0 of soil stratum B, stratum C, soil type soil vapor
temperature, space floor, of contamination, if value is unknown) stratum A, (Enter value or 0) (Enter value or 0) (used to estimate OR permeability,

TS LF Lt Lb hA hB hC soil vapor kv

(oC) (cm) (cm) (cm) (cm) (cm) (cm) permeability) (cm2)

10 15 30 46 30 0 0 1.00E-08

ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER
MORE Stratum A Stratum A Stratum A Stratum A Stratum A Stratum B Stratum B Stratum B Stratum B Stratum B Stratum C Stratum C Stratum C Stratum C Stratum C
 SCS soil dry soil total soil water-filled soil organic SCS soil dry soil total soil water-filled soil organic SCS soil dry soil total soil water-filled soil organic

soil type bulk density, porosity, porosity, carbon fraction, soil type bulk density, porosity, porosity, carbon fraction, soil type bulk density, porosity, porosity, carbon fraction,

b
A nA

w
A foc

A b
B nB

w
B foc

B b
C nC

w
C foc

C

(g/cm3) (unitless) (cm3/cm3) (unitless) (g/cm3) (unitless) (cm3/cm3) (unitless) (g/cm3) (unitless) (cm3/cm3) (unitless)

1.65 0.439 0.045 0.002

ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER
MORE Enclosed Enclosed Enclosed Average vapor
 space Soil-bldg. space space Enclosed Floor-wall Indoor flow rate into bldg.

floor pressure floor floor space seam crack air exchange OR
thickness, differential, length, width, height, width, rate, Leave blank to calculate

Lcrack P LB WB HB w ER Qsoil

(cm) (g/cm-s2) (cm) (cm) (cm) (cm) (1/h) (L/m)

10 40 1000 1000 244 0.1 0.25

ENTER ENTER ENTER ENTER ENTER ENTER
Averaging Averaging Target Target hazard
time for time for Exposure Exposure risk for quotient for

carcinogens, noncarcinogens, duration, frequency, carcinogens, noncarcinogens,
ATC ATNC ED EF TR THQ

(yrs) (yrs) (yrs) (days/yr) (unitless) (unitless)

70 30 30 350 1.0E-05 1

Used to calculate risk-based
END soil concentration.

SL-ADV
Version 3.1; 02/04

Reset to 
Defaults

Lookup Soil 
Parameters

Lookup Soil 
Parameters

Lookup Soil 
Parameters
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CHEMICAL PROPERTIES SHEET

Henry's Henry's Enthalpy of Organic Pure
law constant law constant vaporization at Normal carbon component Unit Physical

Diffusivity Diffusivity at reference reference the normal boiling Critical partition water risk Reference state at
in air, in water, temperature, temperature, boiling point, point, temperature, coefficient, solubility, factor, conc., soil

Da Dw H TR Hv,b TB TC Koc S URF RfC temperature,

(cm2/s) (cm2/s) (atm-m3/mol) (oC) (cal/mol) (oK) (oK) (cm3/g) (mg/L) (g/m3)-1 (mg/m3) (S,L,G)

8.08E-02 9.80E-06 5.58E-05 25 7,481 352.50 536.78 2.30E+00 2.23E+05 0.0E+00 5.0E+00 L

END
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INTERMEDIATE CALCULATIONS SHEET

Stratum A Stratum B Stratum C Stratum A Stratum A Stratum A Stratum A Floor-
Source- soil soil soil effective soil soil soil wall Initial soil Bldg.

Exposure building air-filled air-filled air-filled total fluid intrinsic relative air effective vapor seam concentration ventilation
duration, separation, porosity, porosity, porosity, saturation, permeability, permeability, permeability, perimeter, used, rate,

 LT a
A a

B a
C Ste ki krg kv Xcrack CR Qbuilding

(sec) (cm) (cm3/cm3) (cm3/cm3) (cm3/cm3) (cm3/cm3) (cm2) (cm2) (cm2) (cm) (g/kg) (cm3/s)

9.46E+08 15 0.394 ERROR ERROR #N/A #N/A #N/A 1.00E-08 4,000 1.00E+00 1.69E+04

Area of Stratum Stratum Stratum Total
enclosed Crack- Crack Enthalpy of Henry's law Henry's law Vapor A B C overall

space to-total depth vaporization at constant at constant at viscosity at effective effective effective effective Diffusion Convection
below area below ave. soil ave. soil ave. soil ave. soil diffusion diffusion diffusion diffusion path path
grade, ratio, grade, temperature, temperature, temperature, temperature, coefficient, coefficient, coefficient, coefficient, length, length,

AB  Zcrack Hv,TS HTS H'TS TS Deff
A Deff

B Deff
C Deff

T Ld Lp

(cm2) (unitless) (cm) (cal/mol) (atm-m3/mol) (unitless) (g/cm-s) (cm2/s) (cm2/s) (cm2/s) (cm2/s) (cm) (cm)

1.06E+06 3.77E-04 15 8,419 2.63E-05 1.13E-03 1.75E-04 1.89E-02 0.00E+00 0.00E+00 1.89E-02 15 15

Exponent of Infinite
Average Crack equivalent source Infinite Exposure

Soil-water Source vapor effective foundation indoor source Time for duration >
partition vapor Crack flow rate diffusion Area of Peclet attenuation bldg. Finite Finite source time for

coefficient, conc., radius, into bldg., coefficient, crack, number, coefficient, conc., source source depletion, source
Kd Csource rcrack Qsoil Dcrack

Acrack exp(Pef)  Cbuilding  term  term D depletion

(cm3/g) (g/m3) (cm) (cm3/s) (cm2/s) (cm2) (unitless) (unitless) (g/m3) (unitless) (sec)-1
(sec) (YES/NO)

4.60E-03 3.52E+01 0.10 1.00E+01 1.89E-02 4.00E+02 6.09E+05 NA NA 1.34E+02 1.79E-06 8.01E+07 YES

Finite
source Mass Finite Final
indoor limit source finite Unit

attenuation bldg. bldg. source bldg. risk Reference
coefficient, conc., conc., conc., factor, conc.,

<> Cbuilding Cbuilding Cbuilding URF RfC

(unitless) (g/m3) (g/m3) (g/m3) (g/m3)-1 (mg/m3)

NA 1.75E-03 NA 1.75E-03 NA 5.0E+00

END
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RESULTS SHEET

RISK-BASED SOIL CONCENTRATION CALCULATIONS: INCREMENTAL RISK CALCULATIONS:

Incremental Hazard
Indoor Indoor Risk-based Final risk from quotient

exposure exposure indoor Soil indoor vapor from vapor
soil soil exposure saturation exposure intrusion to intrusion to

conc., conc., soil conc., soil indoor air, indoor air,
carcinogen noncarcinogen conc., Csat conc., carcinogen noncarcinogen

(g/kg) (g/kg) (g/kg) (g/kg) (g/kg) (unitless) (unitless)

NA 2.99E+06 2.99E+06 7.17E+06 2.99E+06 NA NA

MESSAGE AND ERROR SUMMARY BELOW: (DO NOT USE RESULTS IF ERRORS ARE PRESENT)
MESSAGE: The values of Csource and Cbuilding on the INTERCALCS worksheet are based on unity and do not represent actual values.

SCROLL
DOWN

TO "END"

END

SL-ADV-REV2-4_300s_grp2_2Butanone.xls 4 of 8



VLOOKUP TABLES

Soil Properties Lookup Table Bulk Density

SCS Soil Type Ks (cm/h) 1 (1/cm) N (unitless) M (unitless) n (cm3/cm3) r (cm3/cm3) Mean Grain Diameter (cm) (g/cm3) w (cm3/cm3) SCS Soil Name

C 0.61 0.01496 1.253 0.2019 0.459 0.098 0.0092 1.43 0.215 Clay
CL 0.34 0.01581 1.416 0.2938 0.442 0.079 0.016 1.48 0.168 Clay Loam
L 0.50 0.01112 1.472 0.3207 0.399 0.061 0.020 1.59 0.148 Loam
LS 4.38 0.03475 1.746 0.4273 0.390 0.049 0.040 1.62 0.076 Loamy Sand
S 26.78 0.03524 3.177 0.6852 0.375 0.053 0.044 1.66 0.054 Sand
SC 0.47 0.03342 1.208 0.1722 0.385 0.117 0.025 1.63 0.197 Sandy Clay
SCL 0.55 0.02109 1.330 0.2481 0.384 0.063 0.029 1.63 0.146 Sandy Clay Loam
SI 1.82 0.00658 1.679 0.4044 0.489 0.050 0.0046 1.35 0.167 Silt
SIC 0.40 0.01622 1.321 0.2430 0.481 0.111 0.0039 1.38 0.216 Silty Clay
SICL 0.46 0.00839 1.521 0.3425 0.482 0.090 0.0056 1.37 0.198 Silty Clay Loam
SIL 0.76 0.00506 1.663 0.3987 0.439 0.065 0.011 1.49 0.180 Silt Loam
SL 1.60 0.02667 1.449 0.3099 0.387 0.039 0.030 1.62 0.103 Sandy Loam

Chemical Properties Lookup Table
Organic Pure Henry's Henry's Enthalpy of
carbon component law constant law constant Normal vaporization at Unit Physical
partition Diffusivity Diffusivity water Henry's at reference reference boiling Critical the normal risk Reference state at

coefficient, in air, in water, solubility, law constant temperature, temperature, point, temperature, boiling point, factor, conc., soil URF RfC
Koc Da Dw S H' H TR TB TC Hv,b URF RfC temperature, extrapolated extrapolated

CAS No. Chemical (cm3/g) (cm2/s) (cm2/s) (mg/L) (unitless) (atm-m3/mol) (oC) (oK) (oK) (cal/mol) (g/m3)-1 (mg/m3) (S,L,G) (X) (X)

Surrogate toxicity values (red 
numbers) used with the surrogate 
chemical presented below.

56235 Carbon tetrachloride 1.74E+02 7.80E-02 8.80E-06 7.93E+02 1.24E+00 3.03E-02 25 349.90 556.60 7,127 6.0E-06 1.0E-01 L
57749 Chlordane 1.20E+05 1.18E-02 4.37E-06 5.60E-02 1.99E-03 4.85E-05 25 624.24 885.73 14,000 1.0E-04 7.0E-04 S
58899 gamma-HCH (Lindane) 1.07E+03 1.42E-02 7.34E-06 7.30E+00 5.73E-04 1.40E-05 25 596.55 839.36 15,000 3.7E-04 1.1E-03 S X X
60297 Ethyl ether 5.73E+00 7.82E-02 8.61E-06 5.68E+04 1.35E+00 3.29E-02 25 307.50 466.74 6,338 0.0E+00 7.0E-01 L X
60571 Dieldrin 2.14E+04 1.25E-02 4.74E-06 1.95E-01 6.18E-04 1.51E-05 25 613.32 842.25 17,000 4.6E-03 1.8E-04 S X
67641 Acetone 5.75E-01 1.24E-01 1.14E-05 1.00E+06 1.59E-03 3.87E-05 25 329.20 508.10 6,955 0.0E+00 3.1E+01 L X
67663 Chloroform 3.98E+01 1.04E-01 1.00E-05 7.92E+03 1.50E-01 3.66E-03 25 334.32 536.40 6,988 2.3E-05 9.8E-02 L
67721 Hexachloroethane 1.78E+03 2.50E-03 6.80E-06 5.00E+01 1.59E-01 3.88E-03 25 458.00 695.00 9,510 1.1E-05 3.0E-02 S X
71432 Benzene 5.89E+01 8.80E-02 9.80E-06 1.79E+03 2.27E-01 5.54E-03 25 353.24 562.16 7,342 7.8E-06 3.0E-02 L
71556 1,1,1-Trichloroethane 1.10E+02 7.80E-02 8.80E-06 1.33E+03 7.03E-01 1.72E-02 25 347.24 545.00 7,136 0.0E+00 5.0E+00 L
72435 Methoxychlor 9.77E+04 1.56E-02 4.46E-06 1.00E-01 6.46E-04 1.58E-05 25 651.02 848.49 16,000 0.0E+00 1.8E-02 S X
72559 DDE 4.47E+06 1.44E-02 5.87E-06 1.20E-01 8.59E-04 2.09E-05 25 636.44 860.38 15,000 9.7E-05 0.0E+00 S X
74839 Methyl bromide 1.05E+01 7.28E-02 1.21E-05 1.52E+04 2.55E-01 6.22E-03 25 276.71 467.00 5,714 0.0E+00 5.0E-03 G
74873 Methyl chloride (chloromethane) 2.12E+00 1.26E-01 6.50E-06 5.33E+03 3.61E-01 8.80E-03 25 249.00 416.25 5,115 1.8E-06 9.0E-02 L
74908 Hydrogen cyanide 3.80E+00 1.93E-01 2.10E-05 1.00E+06 5.44E-03 1.33E-04 25 299.00 456.70 6,676 0.0E+00 3.0E-03 L
74953 Methylene  bromide 1.26E+01 4.30E-02 8.44E-06 1.19E+04 3.52E-02 8.59E-04 25 370.00 583.00 7,868 0.0E+00 4.0E-04 L X
75003 Chloroethane (ethyl chloride) 4.40E+00 2.71E-01 1.15E-05 5.68E+03 3.61E-01 8.80E-03 25 285.30 460.40 5,879 0.0E+00 1.0E+01 L X
75014 Vinyl chloride (chloroethene) 1.86E+01 1.06E-01 1.23E-05 8.80E+03 1.10E+00 2.69E-02 25 259.25 432.00 5,250 4.4E-06 1.0E-01 G
75058 Acetonitrile 4.20E+00 1.28E-01 1.66E-05 1.00E+06 1.42E-03 3.45E-05 25 354.60 545.50 7,110 0.0E+00 6.0E-02 L
75070 Acetaldehyde 1.06E+00 1.24E-01 1.41E-05 1.00E+06 3.23E-03 7.87E-05 25 293.10 466.00 6,157 2.2E-06 9.0E-03 L
75092 Methylene chloride 1.17E+01 1.01E-01 1.17E-05 1.30E+04 8.96E-02 2.18E-03 25 313.00 510.00 6,706 1.0E-08 6.0E-01 L
75150 Carbon disulfide 4.57E+01 1.04E-01 1.00E-05 1.19E+03 1.24E+00 3.02E-02 25 319.00 552.00 6,391 0.0E+00 7.0E-01 L
75218 Ethylene oxide 1.33E+00 1.04E-01 1.45E-05 3.04E+05 2.27E-02 5.54E-04 25 283.60 469.00 6,104 1.0E-04 0.0E+00 L
75252 Bromoform 8.71E+01 1.49E-02 1.03E-05 3.10E+03 2.41E-02 5.88E-04 25 422.35 696.00 9,479 1.1E-06 0.0E+00 L X
75274 Bromodichloromethane 5.50E+01 2.98E-02 1.06E-05 6.74E+03 6.54E-02 1.60E-03 25 363.15 585.85 7,800 3.7E-05 0.0E+00 L X X
75296 2-Chloropropane 9.14E+00 8.88E-02 1.01E-05 3.73E+03 5.93E-01 1.45E-02 25 308.70 485.00 6,286 0.0E+00 1.0E-01 L
75343 1,1-Dichloroethane 3.16E+01 7.42E-02 1.05E-05 5.06E+03 2.30E-01 5.61E-03 25 330.55 523.00 6,895 1.6E-06 0.0E+00 L
75354 1,1-Dichloroethylene 5.89E+01 9.00E-02 1.04E-05 2.25E+03 1.07E+00 2.60E-02 25 304.75 576.05 6,247 0.0E+00 2.0E-01 L
75456 Chlorodifluoromethane 4.79E+01 1.01E-01 1.28E-05 2.00E+00 1.10E+00 2.70E-02 25 232.40 369.30 4,836 0.0E+00 5.0E+01 L
75694 Trichlorofluoromethane 4.97E+02 8.70E-02 9.70E-06 1.10E+03 3.97E+00 9.68E-02 25 296.70 471.00 5,999 0.0E+00 7.0E-01 L
75718 Dichlorodifluoromethane 4.57E+02 6.65E-02 9.92E-06 2.80E+02 1.40E+01 3.42E-01 25 243.20 384.95 9,421 0.0E+00 1.0E-01 L
76131 1,1,2-Trichloro-1,2,2-trifluoroetha 1.11E+04 7.80E-02 8.20E-06 1.70E+02 1.97E+01 4.80E-01 25 320.70 487.30 6,463 0.0E+00 3.0E+01 L
76448 Heptachlor 1.41E+06 1.12E-02 5.69E-06 1.80E-01 6.05E+01 1.48E+00 25 603.69 846.31 13,000 1.3E-03 1.8E-03 S X
77474 Hexachlorocyclopentadiene 2.00E+05 1.61E-02 7.21E-06 1.80E+00 1.10E+00 2.69E-02 25 512.15 746.00 10,931 0.0E+00 2.0E-04 L
78831 Isobutanol 2.59E+00 8.60E-02 9.30E-06 8.50E+04 4.83E-04 1.18E-05 25 381.04 547.78 10,936 0.0E+00 1.1E+00 L X
78875 1,2-Dichloropropane 4.37E+01 7.82E-02 8.73E-06 2.80E+03 1.15E-01 2.79E-03 25 369.52 572.00 7,590 1.0E-05 4.0E-03 L X
78933 Methylethylketone (2-butanone) 2.30E+00 8.08E-02 9.80E-06 2.23E+05 2.29E-03 5.58E-05 25 352.50 536.78 7,481 0.0E+00 5.0E+00 L
79005 1,1,2-Trichloroethane 5.01E+01 7.80E-02 8.80E-06 4.42E+03 3.73E-02 9.11E-04 25 386.15 602.00 8,322 1.6E-05 2.0E-04 L X
79016 Trichloroethylene 1.66E+02 7.90E-02 9.10E-06 1.47E+03 4.21E-01 1.03E-02 25 360.36 544.20 7,505 4.1E-06 3.0E-03 L X
79209 Methyl acetate 3.26E+00 1.04E-01 1.00E-05 2.00E+03 4.84E-03 1.18E-04 25 329.80 506.70 7,260 0.0E+00 3.5E+00 L X
79345 1,1,2,2-Tetrachloroethane 9.33E+01 7.10E-02 7.90E-06 2.96E+03 1.41E-02 3.44E-04 25 419.60 661.15 8,996 5.8E-05 0.0E+00 L X
79469 2-Nitropropane 1.17E+01 9.23E-02 1.01E-05 1.70E+04 5.03E-03 1.23E-04 25 393.20 594.00 8,383 2.7E-03 2.0E-02 L
80626 Methylmethacrylate 6.98E+00 7.70E-02 8.60E-06 1.50E+04 1.38E-02 3.36E-04 25 373.50 567.00 8,975 0.0E+00 7.0E-01 L
83329 Acenaphthene 7.08E+03 4.21E-02 7.69E-06 3.57E+00 6.34E-03 1.55E-04 25 550.54 803.15 12,155 0.0E+00 0.0E+00 S X
86737 Fluorene 1.38E+04 3.63E-02 7.88E-06 1.98E+00 2.60E-03 6.34E-05 25 570.44 870.00 12,666 0.0E+00 0.0E+00 S X
87683 Hexachloro-1,3-butadiene 5.37E+04 5.61E-02 6.16E-06 3.20E+00 3.33E-01 8.13E-03 25 486.15 738.00 10,206 2.2E-05 0.0E+00 L X
88722 o-Nitrotoluene 3.24E+02 5.87E-02 8.67E-06 6.50E+02 5.11E-04 1.25E-05 25 495.00 720.00 12,239 0.0E+00 0.0E+00 L X
91203 Naphthalene 2.00E+03 5.90E-02 7.50E-06 3.10E+01 1.98E-02 4.82E-04 25 491.14 748.40 10,373 3.4E-05 3.0E-03 S
91576 2-Methylnaphthalene 2.81E+03 5.22E-02 7.75E-06 2.46E+01 2.12E-02 5.17E-04 25 514.26 761.00 12,600 0.0E+00 3.0E-03 S X Naphthalene
92524 Biphenyl 4.38E+03 4.04E-02 8.15E-06 7.45E+00 1.23E-02 2.99E-04 25 529.10 789.00 10,890 0.0E+00 1.8E-01 S X
95476 o-Xylene 3.63E+02 8.70E-02 1.00E-05 1.78E+02 2.12E-01 5.18E-03 25 417.60 630.30 8,661 0.0E+00 1.0E-01 L
95501 1,2-Dichlorobenzene 6.17E+02 6.90E-02 7.90E-06 1.56E+02 7.77E-02 1.90E-03 25 453.57 705.00 9,700 0.0E+00 2.0E-01 L
95578 2-Chlorophenol 3.88E+02 5.01E-02 9.46E-06 2.20E+04 1.60E-02 1.18E+05 25 447.53 675.00 9,572 0.0E+00 2.0E-01 L X Phenol
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95636 1,2,4-Trimethylbenzene 1.35E+03 6.06E-02 7.92E-06 5.70E+01 2.52E-01 6.14E-03 25 442.30 649.17 9,369 0.0E+00 7.0E-03 L
96184 1,2,3-Trichloropropane 2.20E+01 7.10E-02 7.90E-06 1.75E+03 1.67E-02 4.08E-04 25 430.00 652.00 9,171 0.0E+00 3.0E-04 L X
96333 Methyl acrylate 4.53E+00 9.76E-02 1.02E-05 6.00E+04 7.68E-03 1.87E-04 25 353.70 536.00 7,749 0.0E+00 1.1E-01 L X
97632 Ethylmethacrylate 2.95E+01 6.53E-02 8.37E-06 3.67E+03 3.44E-02 8.40E-04 25 390.00 571.00 10,957 0.0E+00 3.2E-01 L X
98066 tert-Butylbenzene 7.71E+02 5.65E-02 8.02E-06 2.95E+01 4.87E-01 1.19E-02 25 442.10 1220.00 8,980 0.0E+00 3.0E-02 L X Benzene
98828 Cumene 4.89E+02 6.50E-02 7.10E-06 6.13E+01 4.74E+01 1.46E-02 25 425.56 631.10 10,335 0.0E+00 4.0E-01 L
98862 Acetophenone 5.77E+01 6.00E-02 8.73E-06 6.13E+03 4.38E-04 1.07E-05 25 475.00 709.50 11,732 0.0E+00 3.5E-01 S,L X
98953 Nitrobenzene 6.46E+01 7.60E-02 8.60E-06 2.09E+03 9.82E-04 2.39E-05 25 483.95 719.00 10,566 4.0E-05 9.0E-03 L

100414 Ethylbenzene 3.63E+02 7.50E-02 7.80E-06 1.69E+02 3.22E-01 7.86E-03 25 409.34 617.20 8,501 2.5E-06 1.0E+00 L
100425 Styrene 7.76E+02 7.10E-02 8.00E-06 3.10E+02 1.12E-01 2.74E-03 25 418.31 636.00 8,737 0.0E+00 1.0E+00 L
100447 Benzylchloride 6.14E+01 7.50E-02 7.80E-06 5.25E+02 1.70E-02 4.14E-04 25 452.00 685.00 8,773 4.9E-05 0.0E+00 L X
100527 Benzaldehyde 4.59E+01 7.21E-02 9.07E-06 3.30E+03 9.73E-04 2.37E-05 25 452.00 695.00 11,658 0.0E+00 3.5E-01 L X
103651 n-Propylbenzene 5.62E+02 6.01E-02 7.83E-06 6.00E+01 4.37E-01 1.07E-02 25 432.20 630.00 9,123 0.0E+00 1.0E+00 L X
104518 n-Butylbenzene 1.11E+03 5.70E-02 8.12E-06 2.00E+00 5.38E-01 1.31E-02 25 456.46 660.50 9,290 0.0E+00 3.0E-02 L X Benzene
106423 p-Xylene 3.89E+02 7.69E-02 8.44E-06 1.85E+02 3.13E-01 7.64E-03 25 411.52 616.20 8,525 0.0E+00 1.0E-01 L
106467 1,4-Dichlorobenzene 6.17E+02 6.90E-02 7.90E-06 7.90E+01 9.82E-02 2.39E-03 25 447.21 684.75 9,271 1.1E-05 8.0E-01 S
106934 1,2-Dibromoethane (ethylene dibr 2.50E+01 2.17E-02 1.19E-05 4.18E+03 3.04E-02 7.41E-04 25 404.60 583.00 8,310 6.0E-04 9.0E-03 L
106990 1,3-Butadiene 1.91E+01 2.49E-01 1.08E-05 7.35E+02 3.01E+00 7.34E-02 25 268.60 425.00 5,370 3.0E-02 2.0E-03 L
107028 Acrolein 2.76E+00 1.05E-01 1.22E-05 2.13E+05 4.99E-03 1.22E-04 25 325.60 506.00 6,731 0.0E+00 2.0E-05 L
107062 1,2-Dichloroethane 1.74E+01 1.04E-01 9.90E-06 8.52E+03 4.00E-02 9.77E-04 25 356.65 561.00 7,643 2.6E-05 7.0E-03 L
107131 Acrylonitrile 5.90E+00 1.22E-01 1.34E-05 7.40E+04 4.21E-03 1.03E-04 25 350.30 519.00 7,786 6.8E-05 2.0E-03 L
108054 Vinyl acetate 5.25E+00 8.50E-02 9.20E-06 2.00E+04 2.09E-02 5.10E-04 25 345.65 519.13 7,800 0.0E+00 2.0E-01 L
108101 Methylisobutylketone (4-methyl-2 9.06E+00 7.50E-02 7.80E-06 1.90E+04 5.64E-03 1.38E-04 25 389.50 571.00 8,243 0.0E+00 3.0E+00 L
108383 m-Xylene 4.07E+02 7.00E-02 7.80E-06 1.61E+02 3.00E-01 7.32E-03 25 412.27 617.05 8,523 0.0E+00 1.0E-01 L
108678 1,3,5-Trimethylbenzene 1.35E+03 6.02E-02 8.67E-06 2.00E+00 2.41E-01 5.87E-03 25 437.89 637.25 9,321 0.0E+00 7.0E-03 L 1,2,4-Trimethylbenzene
108872 Methylcyclohexane 7.85E+01 7.35E-02 8.52E-06 1.40E+01 4.22E+00 1.03E-01 25 373.90 572.20 7,474 0.0E+00 3.0E+00 L
108883 Toluene 1.82E+02 8.70E-02 8.60E-06 5.26E+02 2.72E-01 6.62E-03 25 383.78 591.79 7,930 0.0E+00 5.0E+00 L
108907 Chlorobenzene 2.19E+02 7.30E-02 8.70E-06 4.72E+02 1.51E-01 3.69E-03 25 404.87 632.40 8,410 0.0E+00 5.0E-02 L
109693 1-Chlorobutane 1.72E+01 8.26E-02 1.00E-05 1.10E+03 6.93E-01 1.69E-02 25 351.60 542.00 7,263 0.0E+00 1.4E+00 L X
110009 Furan 1.86E+01 1.04E-01 1.22E-05 1.00E+04 2.21E-01 5.39E-03 25 304.60 490.20 6,477 0.0E+00 3.5E-03 L X
110543 Hexane 4.34E+01 2.00E-01 7.77E-06 1.24E+01 6.82E+01 1.66E+00 25 341.70 508.00 6,895 0.0E+00 2.0E-01 L
111444 Bis(2-chloroethyl)ether 1.55E+01 6.92E-02 7.53E-06 1.72E+04 7.36E-04 1.80E-05 25 451.15 659.79 10,803 3.3E-04 0.0E+00 L
115297 Endosulfan 2.14E+03 1.15E-02 4.55E-06 5.10E-01 4.58E-04 1.12E-05 25 674.43 942.94 14,000 0.0E+00 2.1E-02 S X
118741 Hexachlorobenzene 5.50E+04 5.42E-02 5.91E-06 5.00E-03 5.40E-02 1.32E-03 25 582.55 825.00 14,447 4.6E-04 0.0E+00 S X
120821 1,2,4-Trichlorobenzene 1.78E+03 3.00E-02 8.23E-06 4.88E+01 5.81E-02 1.42E-03 25 486.15 725.00 10,471 0.0E+00 2.0E-03 L
123739 Crotonaldehyde (2-butenal) 4.82E+00 9.56E-02 1.07E-05 3.69E+04 7.99E-04 1.95E-05 25 375.20 568.00 9 5.4E-04 0.0E+00 L X
124481 Chlorodibromomethane 6.31E+01 1.96E-02 1.05E-05 2.60E+03 3.20E-02 7.81E-04 25 416.14 678.20 5,900 2.7E-05 0.0E+00 L X X
126987 Methacrylonitrile 3.58E+01 1.12E-01 1.32E-05 2.54E+04 1.01E-02 2.46E-04 25 363.30 554.00 7,600 0.0E+00 7.0E-04 L
126998 2-Chloro-1,3-butadiene (chloropre 6.73E+01 8.58E-02 1.03E-05 2.12E+03 4.91E-01 1.20E-02 25 332.40 525.00 8,075 0.0E+00 7.0E-03 L
127184 Tetrachloroethylene 1.55E+02 7.20E-02 8.20E-06 2.00E+02 7.53E-01 1.84E-02 25 394.40 620.20 8,288 2.6E-07 6.0E-04 L
129000 Pyrene 1.05E+05 2.72E-02 7.24E-06 1.35E+00 4.50E-04 1.10E-05 25 667.95 936 14370 0.0E+00 0.0E+00 S X
132649 Dibenzofuran 5.15E+03 2.38E-02 6.00E-06 3.10E+00 5.15E-04 1.26E-05 25 560 824 66400 0.0E+00 0.0E+00 S X
135988 sec-Butylbenzene 9.66E+02 5.70E-02 8.12E-06 3.94E+00 5.68E-01 1.39E-02 25 446.5 679 88730 0.0E+00 3.0E-02 L X Benzene
141786 Ethylacetate 6.44E+00 7.32E-02 9.70E-06 8.03E+04 5.64E-03 1.38E-04 25 350.26 523.3 7633.66 0.0E+00 3.2E+00 L X
156592 cis-1,2-Dichloroethylene 3.55E+01 7.36E-02 1.13E-05 3.50E+03 1.67E-01 4.07E-03 25 333.65 544 7192 0.0E+00 6.0E-02 L X trans-1,2-Dichloroethylene
156605 trans-1,2-Dichloroethylene 5.25E+01 7.07E-02 1.19E-05 6.30E+03 3.84E-01 9.36E-03 25 320.85 516.5 6717 0.0E+00 6.0E-02 L X
541731 1,3-Dichlorobenzene 1.98E+03 6.92E-02 7.86E-06 1.34E+02 1.27E-01 3.09E-03 25 446 684 9230.18 0.0E+00 2.0E-01 L X 1,2-Dichlorobenzene
309002 Aldrin 2.45E+06 1.32E-02 4.86E-06 1.70E-02 6.95E-03 1.70E-04 25 603.01 839.37 15000 4.9E-03 1.1E-04 S X
319846 alpha-HCH (alpha-BHC) 1.23E+03 1.42E-02 7.34E-06 2.00E+00 4.34E-04 1.06E-05 25 596.55 839.36 15000 1.8E-03 0.0E+00 S
542756 1,3-Dichloropropene 4.57E+01 6.26E-02 1.00E-05 2.80E+03 7.24E-01 1.77E-02 25 381.15 587.38 7900 4.0E-06 2.0E-02 L
630206 1,1,1,2-Tetrachloroethane 1.16E+02 7.10E-02 7.90E-06 1.10E+03 9.90E-02 2.41E-03 25 403.5 624 9768.282525 7.4E-06 0.0E+00 L X

1634044 MTBE 7.26E+00 1.02E-01 1.05E-05 5.10E+04 2.56E-02 6.23E-04 25 328.3 497.1 6677.66 0.0E+00 3.0E+00 L
7439976 Mercury (elemental) 5.20E+01 3.07E-02 6.30E-06 2.00E+01 4.40E-01 1.07E-02 25 629.88 1750 14127 0.0E+00 3.0E-04 L
591786 2-Hexanone 1.50E+01 7.00E-02 8.40E-06 1.70E+04 3.80E-03 9.30E-05 25 400.8 587 8554 0.0E+00 3.0E-02 L

Highlighted chemicals do not have inhalation toxicity values or a surrogate.
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DATA ENTRY SHEET

CALCULATE RISK-BASED SOIL CONCENTRATION (enter "X" in "YES" box)

YES X

OR
CALCULATE INCREMENTAL RISKS FROM ACTUAL SOIL CONCENTRATION (enter "X" in "YES" box and initial soil conc. below)

YES

ENTER ENTER
Initial

Chemical soil
CAS No. conc.,

(numbers only, CR

no dashes) (g/kg) Chemical

67641 Acetone

ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER
MORE Depth Depth below Totals must add up to value of Lt (cell G28) Soil

 below grade grade to bottom Thickness Thickness stratum A User-defined
Average to bottom Depth below of contamination, Thickness of soil of soil SCS stratum A

soil of enclosed grade to top (enter value of 0 of soil stratum B, stratum C, soil type soil vapor
temperature, space floor, of contamination, if value is unknown) stratum A, (Enter value or 0) (Enter value or 0) (used to estimate OR permeability,

TS LF Lt Lb hA hB hC soil vapor kv

(oC) (cm) (cm) (cm) (cm) (cm) (cm) permeability) (cm2)

10 15 152 457 152 0 0 1.00E-08

ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER
MORE Stratum A Stratum A Stratum A Stratum A Stratum A Stratum B Stratum B Stratum B Stratum B Stratum B Stratum C Stratum C Stratum C Stratum C Stratum C
 SCS soil dry soil total soil water-filled soil organic SCS soil dry soil total soil water-filled soil organic SCS soil dry soil total soil water-filled soil organic

soil type bulk density, porosity, porosity, carbon fraction, soil type bulk density, porosity, porosity, carbon fraction, soil type bulk density, porosity, porosity, carbon fraction,

b
A nA

w
A foc

A b
B nB

w
B foc

B b
C nC

w
C foc

C

(g/cm3) (unitless) (cm3/cm3) (unitless) (g/cm3) (unitless) (cm3/cm3) (unitless) (g/cm3) (unitless) (cm3/cm3) (unitless)

1.65 0.439 0.045 0.002

ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER
MORE Enclosed Enclosed Enclosed Average vapor
 space Soil-bldg. space space Enclosed Floor-wall Indoor flow rate into bldg.

floor pressure floor floor space seam crack air exchange OR
thickness, differential, length, width, height, width, rate, Leave blank to calculate

Lcrack P LB WB HB w ER Qsoil

(cm) (g/cm-s2) (cm) (cm) (cm) (cm) (1/h) (L/m)

10 40 1000 1000 244 0.1 0.25

ENTER ENTER ENTER ENTER ENTER ENTER
Averaging Averaging Target Target hazard
time for time for Exposure Exposure risk for quotient for

carcinogens, noncarcinogens, duration, frequency, carcinogens, noncarcinogens,
ATC ATNC ED EF TR THQ

(yrs) (yrs) (yrs) (days/yr) (unitless) (unitless)

70 30 30 350 1.0E-05 1

Used to calculate risk-based
END soil concentration.

SL-ADV
Version 3.1; 02/04

Reset to 
Defaults

Lookup Soil 
Parameters

Lookup Soil 
Parameters

Lookup Soil 
Parameters
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CHEMICAL PROPERTIES SHEET

Henry's Henry's Enthalpy of Organic Pure
law constant law constant vaporization at Normal carbon component Unit Physical

Diffusivity Diffusivity at reference reference the normal boiling Critical partition water risk Reference state at
in air, in water, temperature, temperature, boiling point, point, temperature, coefficient, solubility, factor, conc., soil

Da Dw H TR Hv,b TB TC Koc S URF RfC temperature,

(cm2/s) (cm2/s) (atm-m3/mol) (oC) (cal/mol) (oK) (oK) (cm3/g) (mg/L) (g/m3)-1 (mg/m3) (S,L,G)

1.24E-01 1.14E-05 3.87E-05 25 6,955 329.20 508.10 5.75E-01 1.00E+06 0.0E+00 3.1E+01 L

END
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INTERMEDIATE CALCULATIONS SHEET

Stratum A Stratum B Stratum C Stratum A Stratum A Stratum A Stratum A Floor-
Source- soil soil soil effective soil soil soil wall Initial soil Bldg.

Exposure building air-filled air-filled air-filled total fluid intrinsic relative air effective vapor seam concentration ventilation
duration, separation, porosity, porosity, porosity, saturation, permeability, permeability, permeability, perimeter, used, rate,

 LT a
A a

B a
C Ste ki krg kv Xcrack CR Qbuilding

(sec) (cm) (cm3/cm3) (cm3/cm3) (cm3/cm3) (cm3/cm3) (cm2) (cm2) (cm2) (cm) (g/kg) (cm3/s)

9.46E+08 137 0.394 ERROR ERROR #N/A #N/A #N/A 1.00E-08 4,000 1.00E+00 1.69E+04

Area of Stratum Stratum Stratum Total
enclosed Crack- Crack Enthalpy of Henry's law Henry's law Vapor A B C overall

space to-total depth vaporization at constant at constant at viscosity at effective effective effective effective Diffusion Convection
below area below ave. soil ave. soil ave. soil ave. soil diffusion diffusion diffusion diffusion path path
grade, ratio, grade, temperature, temperature, temperature, temperature, coefficient, coefficient, coefficient, coefficient, length, length,

AB  Zcrack Hv,TS HTS H'TS TS Deff
A Deff

B Deff
C Deff

T Ld Lp

(cm2) (unitless) (cm) (cal/mol) (atm-m3/mol) (unitless) (g/cm-s) (cm2/s) (cm2/s) (cm2/s) (cm2/s) (cm) (cm)

1.06E+06 3.77E-04 15 7,559 1.97E-05 8.47E-04 1.75E-04 2.89E-02 0.00E+00 0.00E+00 2.89E-02 137 15

Exponent of Infinite
Average Crack equivalent source Infinite Exposure

Soil-water Source vapor effective foundation indoor source Time for duration >
partition vapor Crack flow rate diffusion Area of Peclet attenuation bldg. Finite Finite source time for

coefficient, conc., radius, into bldg., coefficient, crack, number, coefficient, conc., source source depletion, source
Kd Csource rcrack Qsoil Dcrack

Acrack exp(Pef)  Cbuilding  term  term D depletion

(cm3/g) (g/m3) (cm) (cm3/s) (cm2/s) (cm2) (unitless) (unitless) (g/m3) (unitless) (sec)-1
(sec) (YES/NO)

1.15E-03 2.96E+01 0.10 1.00E+01 2.89E-02 4.00E+02 5.88E+03 NA NA 2.33E+01 2.77E-08 1.96E+09 NO

Finite
source Mass Finite Final
indoor limit source finite Unit

attenuation bldg. bldg. source bldg. risk Reference
coefficient, conc., conc., conc., factor, conc.,

<> Cbuilding Cbuilding Cbuilding URF RfC

(unitless) (g/m3) (g/m3) (g/m3) (g/m3)-1 (mg/m3)

5.55E-04 NA 1.64E-02 1.64E-02 NA 3.1E+01

END
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RESULTS SHEET

RISK-BASED SOIL CONCENTRATION CALCULATIONS: INCREMENTAL RISK CALCULATIONS:

Incremental Hazard
Indoor Indoor Risk-based Final risk from quotient

exposure exposure indoor Soil indoor vapor from vapor
soil soil exposure saturation exposure intrusion to intrusion to

conc., conc., soil conc., soil indoor air, indoor air,
carcinogen noncarcinogen conc., Csat conc., carcinogen noncarcinogen

(g/kg) (g/kg) (g/kg) (g/kg) (g/kg) (unitless) (unitless)

NA 1.97E+06 1.97E+06 2.86E+07 1.97E+06 NA NA

MESSAGE AND ERROR SUMMARY BELOW: (DO NOT USE RESULTS IF ERRORS ARE PRESENT)
MESSAGE: The values of Csource and Cbuilding on the INTERCALCS worksheet are based on unity and do not represent actual values.
MESSAGE: Risk/HQ or risk-based soil concentration is based on a route-to-route extrapolation.

SCROLL
DOWN

TO "END"

END

SL-ADV-REV2-4_300s_grp1_Acetone.xls 4 of 8



VLOOKUP TABLES

Soil Properties Lookup Table Bulk Density

SCS Soil Type Ks (cm/h) 1 (1/cm) N (unitless) M (unitless) n (cm3/cm3) r (cm3/cm3) Mean Grain Diameter (cm) (g/cm3) w (cm3/cm3) SCS Soil Name

C 0.61 0.01496 1.253 0.2019 0.459 0.098 0.0092 1.43 0.215 Clay
CL 0.34 0.01581 1.416 0.2938 0.442 0.079 0.016 1.48 0.168 Clay Loam
L 0.50 0.01112 1.472 0.3207 0.399 0.061 0.020 1.59 0.148 Loam
LS 4.38 0.03475 1.746 0.4273 0.390 0.049 0.040 1.62 0.076 Loamy Sand
S 26.78 0.03524 3.177 0.6852 0.375 0.053 0.044 1.66 0.054 Sand
SC 0.47 0.03342 1.208 0.1722 0.385 0.117 0.025 1.63 0.197 Sandy Clay
SCL 0.55 0.02109 1.330 0.2481 0.384 0.063 0.029 1.63 0.146 Sandy Clay Loam
SI 1.82 0.00658 1.679 0.4044 0.489 0.050 0.0046 1.35 0.167 Silt
SIC 0.40 0.01622 1.321 0.2430 0.481 0.111 0.0039 1.38 0.216 Silty Clay
SICL 0.46 0.00839 1.521 0.3425 0.482 0.090 0.0056 1.37 0.198 Silty Clay Loam
SIL 0.76 0.00506 1.663 0.3987 0.439 0.065 0.011 1.49 0.180 Silt Loam
SL 1.60 0.02667 1.449 0.3099 0.387 0.039 0.030 1.62 0.103 Sandy Loam

Chemical Properties Lookup Table
Organic Pure Henry's Henry's Enthalpy of
carbon component law constant law constant Normal vaporization at Unit Physical
partition Diffusivity Diffusivity water Henry's at reference reference boiling Critical the normal risk Reference state at

coefficient, in air, in water, solubility, law constant temperature, temperature, point, temperature, boiling point, factor, conc., soil URF RfC
Koc Da Dw S H' H TR TB TC Hv,b URF RfC temperature, extrapolated extrapolated

CAS No. Chemical (cm3/g) (cm2/s) (cm2/s) (mg/L) (unitless) (atm-m3/mol) (oC) (oK) (oK) (cal/mol) (g/m3)-1 (mg/m3) (S,L,G) (X) (X)

Surrogate toxicity values (red 
numbers) used with the surrogate 
chemical presented below.

56235 Carbon tetrachloride 1.74E+02 7.80E-02 8.80E-06 7.93E+02 1.24E+00 3.03E-02 25 349.90 556.60 7,127 6.0E-06 1.0E-01 L
57749 Chlordane 1.20E+05 1.18E-02 4.37E-06 5.60E-02 1.99E-03 4.85E-05 25 624.24 885.73 14,000 1.0E-04 7.0E-04 S
58899 gamma-HCH (Lindane) 1.07E+03 1.42E-02 7.34E-06 7.30E+00 5.73E-04 1.40E-05 25 596.55 839.36 15,000 3.7E-04 1.1E-03 S X X
60297 Ethyl ether 5.73E+00 7.82E-02 8.61E-06 5.68E+04 1.35E+00 3.29E-02 25 307.50 466.74 6,338 0.0E+00 7.0E-01 L X
60571 Dieldrin 2.14E+04 1.25E-02 4.74E-06 1.95E-01 6.18E-04 1.51E-05 25 613.32 842.25 17,000 4.6E-03 1.8E-04 S X
67641 Acetone 5.75E-01 1.24E-01 1.14E-05 1.00E+06 1.59E-03 3.87E-05 25 329.20 508.10 6,955 0.0E+00 3.1E+01 L X
67663 Chloroform 3.98E+01 1.04E-01 1.00E-05 7.92E+03 1.50E-01 3.66E-03 25 334.32 536.40 6,988 2.3E-05 9.8E-02 L
67721 Hexachloroethane 1.78E+03 2.50E-03 6.80E-06 5.00E+01 1.59E-01 3.88E-03 25 458.00 695.00 9,510 1.1E-05 3.0E-02 S X
71432 Benzene 5.89E+01 8.80E-02 9.80E-06 1.79E+03 2.27E-01 5.54E-03 25 353.24 562.16 7,342 7.8E-06 3.0E-02 L
71556 1,1,1-Trichloroethane 1.10E+02 7.80E-02 8.80E-06 1.33E+03 7.03E-01 1.72E-02 25 347.24 545.00 7,136 0.0E+00 5.0E+00 L
72435 Methoxychlor 9.77E+04 1.56E-02 4.46E-06 1.00E-01 6.46E-04 1.58E-05 25 651.02 848.49 16,000 0.0E+00 1.8E-02 S X
72559 DDE 4.47E+06 1.44E-02 5.87E-06 1.20E-01 8.59E-04 2.09E-05 25 636.44 860.38 15,000 9.7E-05 0.0E+00 S X
74839 Methyl bromide 1.05E+01 7.28E-02 1.21E-05 1.52E+04 2.55E-01 6.22E-03 25 276.71 467.00 5,714 0.0E+00 5.0E-03 G
74873 Methyl chloride (chloromethane) 2.12E+00 1.26E-01 6.50E-06 5.33E+03 3.61E-01 8.80E-03 25 249.00 416.25 5,115 1.8E-06 9.0E-02 L
74908 Hydrogen cyanide 3.80E+00 1.93E-01 2.10E-05 1.00E+06 5.44E-03 1.33E-04 25 299.00 456.70 6,676 0.0E+00 3.0E-03 L
74953 Methylene  bromide 1.26E+01 4.30E-02 8.44E-06 1.19E+04 3.52E-02 8.59E-04 25 370.00 583.00 7,868 0.0E+00 4.0E-04 L X
75003 Chloroethane (ethyl chloride) 4.40E+00 2.71E-01 1.15E-05 5.68E+03 3.61E-01 8.80E-03 25 285.30 460.40 5,879 0.0E+00 1.0E+01 L X
75014 Vinyl chloride (chloroethene) 1.86E+01 1.06E-01 1.23E-05 8.80E+03 1.10E+00 2.69E-02 25 259.25 432.00 5,250 4.4E-06 1.0E-01 G
75058 Acetonitrile 4.20E+00 1.28E-01 1.66E-05 1.00E+06 1.42E-03 3.45E-05 25 354.60 545.50 7,110 0.0E+00 6.0E-02 L
75070 Acetaldehyde 1.06E+00 1.24E-01 1.41E-05 1.00E+06 3.23E-03 7.87E-05 25 293.10 466.00 6,157 2.2E-06 9.0E-03 L
75092 Methylene chloride 1.17E+01 1.01E-01 1.17E-05 1.30E+04 8.96E-02 2.18E-03 25 313.00 510.00 6,706 1.0E-08 6.0E-01 L
75150 Carbon disulfide 4.57E+01 1.04E-01 1.00E-05 1.19E+03 1.24E+00 3.02E-02 25 319.00 552.00 6,391 0.0E+00 7.0E-01 L
75218 Ethylene oxide 1.33E+00 1.04E-01 1.45E-05 3.04E+05 2.27E-02 5.54E-04 25 283.60 469.00 6,104 1.0E-04 0.0E+00 L
75252 Bromoform 8.71E+01 1.49E-02 1.03E-05 3.10E+03 2.41E-02 5.88E-04 25 422.35 696.00 9,479 1.1E-06 0.0E+00 L X
75274 Bromodichloromethane 5.50E+01 2.98E-02 1.06E-05 6.74E+03 6.54E-02 1.60E-03 25 363.15 585.85 7,800 3.7E-05 0.0E+00 L X X
75296 2-Chloropropane 9.14E+00 8.88E-02 1.01E-05 3.73E+03 5.93E-01 1.45E-02 25 308.70 485.00 6,286 0.0E+00 1.0E-01 L
75343 1,1-Dichloroethane 3.16E+01 7.42E-02 1.05E-05 5.06E+03 2.30E-01 5.61E-03 25 330.55 523.00 6,895 1.6E-06 0.0E+00 L
75354 1,1-Dichloroethylene 5.89E+01 9.00E-02 1.04E-05 2.25E+03 1.07E+00 2.60E-02 25 304.75 576.05 6,247 0.0E+00 2.0E-01 L
75456 Chlorodifluoromethane 4.79E+01 1.01E-01 1.28E-05 2.00E+00 1.10E+00 2.70E-02 25 232.40 369.30 4,836 0.0E+00 5.0E+01 L
75694 Trichlorofluoromethane 4.97E+02 8.70E-02 9.70E-06 1.10E+03 3.97E+00 9.68E-02 25 296.70 471.00 5,999 0.0E+00 7.0E-01 L
75718 Dichlorodifluoromethane 4.57E+02 6.65E-02 9.92E-06 2.80E+02 1.40E+01 3.42E-01 25 243.20 384.95 9,421 0.0E+00 1.0E-01 L
76131 1,1,2-Trichloro-1,2,2-trifluoroetha 1.11E+04 7.80E-02 8.20E-06 1.70E+02 1.97E+01 4.80E-01 25 320.70 487.30 6,463 0.0E+00 3.0E+01 L
76448 Heptachlor 1.41E+06 1.12E-02 5.69E-06 1.80E-01 6.05E+01 1.48E+00 25 603.69 846.31 13,000 1.3E-03 1.8E-03 S X
77474 Hexachlorocyclopentadiene 2.00E+05 1.61E-02 7.21E-06 1.80E+00 1.10E+00 2.69E-02 25 512.15 746.00 10,931 0.0E+00 2.0E-04 L
78831 Isobutanol 2.59E+00 8.60E-02 9.30E-06 8.50E+04 4.83E-04 1.18E-05 25 381.04 547.78 10,936 0.0E+00 1.1E+00 L X
78875 1,2-Dichloropropane 4.37E+01 7.82E-02 8.73E-06 2.80E+03 1.15E-01 2.79E-03 25 369.52 572.00 7,590 1.0E-05 4.0E-03 L X
78933 Methylethylketone (2-butanone) 2.30E+00 8.08E-02 9.80E-06 2.23E+05 2.29E-03 5.58E-05 25 352.50 536.78 7,481 0.0E+00 5.0E+00 L
79005 1,1,2-Trichloroethane 5.01E+01 7.80E-02 8.80E-06 4.42E+03 3.73E-02 9.11E-04 25 386.15 602.00 8,322 1.6E-05 2.0E-04 L X
79016 Trichloroethylene 1.66E+02 7.90E-02 9.10E-06 1.47E+03 4.21E-01 1.03E-02 25 360.36 544.20 7,505 4.1E-06 3.0E-03 L X
79209 Methyl acetate 3.26E+00 1.04E-01 1.00E-05 2.00E+03 4.84E-03 1.18E-04 25 329.80 506.70 7,260 0.0E+00 3.5E+00 L X
79345 1,1,2,2-Tetrachloroethane 9.33E+01 7.10E-02 7.90E-06 2.96E+03 1.41E-02 3.44E-04 25 419.60 661.15 8,996 5.8E-05 0.0E+00 L X
79469 2-Nitropropane 1.17E+01 9.23E-02 1.01E-05 1.70E+04 5.03E-03 1.23E-04 25 393.20 594.00 8,383 2.7E-03 2.0E-02 L
80626 Methylmethacrylate 6.98E+00 7.70E-02 8.60E-06 1.50E+04 1.38E-02 3.36E-04 25 373.50 567.00 8,975 0.0E+00 7.0E-01 L
83329 Acenaphthene 7.08E+03 4.21E-02 7.69E-06 3.57E+00 6.34E-03 1.55E-04 25 550.54 803.15 12,155 0.0E+00 0.0E+00 S X
86737 Fluorene 1.38E+04 3.63E-02 7.88E-06 1.98E+00 2.60E-03 6.34E-05 25 570.44 870.00 12,666 0.0E+00 0.0E+00 S X
87683 Hexachloro-1,3-butadiene 5.37E+04 5.61E-02 6.16E-06 3.20E+00 3.33E-01 8.13E-03 25 486.15 738.00 10,206 2.2E-05 0.0E+00 L X
88722 o-Nitrotoluene 3.24E+02 5.87E-02 8.67E-06 6.50E+02 5.11E-04 1.25E-05 25 495.00 720.00 12,239 0.0E+00 0.0E+00 L X
91203 Naphthalene 2.00E+03 5.90E-02 7.50E-06 3.10E+01 1.98E-02 4.82E-04 25 491.14 748.40 10,373 3.4E-05 3.0E-03 S
91576 2-Methylnaphthalene 2.81E+03 5.22E-02 7.75E-06 2.46E+01 2.12E-02 5.17E-04 25 514.26 761.00 12,600 0.0E+00 3.0E-03 S X Naphthalene
92524 Biphenyl 4.38E+03 4.04E-02 8.15E-06 7.45E+00 1.23E-02 2.99E-04 25 529.10 789.00 10,890 0.0E+00 1.8E-01 S X
95476 o-Xylene 3.63E+02 8.70E-02 1.00E-05 1.78E+02 2.12E-01 5.18E-03 25 417.60 630.30 8,661 0.0E+00 1.0E-01 L
95501 1,2-Dichlorobenzene 6.17E+02 6.90E-02 7.90E-06 1.56E+02 7.77E-02 1.90E-03 25 453.57 705.00 9,700 0.0E+00 2.0E-01 L
95578 2-Chlorophenol 3.88E+02 5.01E-02 9.46E-06 2.20E+04 1.60E-02 1.18E+05 25 447.53 675.00 9,572 0.0E+00 2.0E-01 L X Phenol
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VLOOKUP TABLES

95636 1,2,4-Trimethylbenzene 1.35E+03 6.06E-02 7.92E-06 5.70E+01 2.52E-01 6.14E-03 25 442.30 649.17 9,369 0.0E+00 7.0E-03 L
96184 1,2,3-Trichloropropane 2.20E+01 7.10E-02 7.90E-06 1.75E+03 1.67E-02 4.08E-04 25 430.00 652.00 9,171 0.0E+00 3.0E-04 L X
96333 Methyl acrylate 4.53E+00 9.76E-02 1.02E-05 6.00E+04 7.68E-03 1.87E-04 25 353.70 536.00 7,749 0.0E+00 1.1E-01 L X
97632 Ethylmethacrylate 2.95E+01 6.53E-02 8.37E-06 3.67E+03 3.44E-02 8.40E-04 25 390.00 571.00 10,957 0.0E+00 3.2E-01 L X
98066 tert-Butylbenzene 7.71E+02 5.65E-02 8.02E-06 2.95E+01 4.87E-01 1.19E-02 25 442.10 1220.00 8,980 0.0E+00 3.0E-02 L X Benzene
98828 Cumene 4.89E+02 6.50E-02 7.10E-06 6.13E+01 4.74E+01 1.46E-02 25 425.56 631.10 10,335 0.0E+00 4.0E-01 L
98862 Acetophenone 5.77E+01 6.00E-02 8.73E-06 6.13E+03 4.38E-04 1.07E-05 25 475.00 709.50 11,732 0.0E+00 3.5E-01 S,L X
98953 Nitrobenzene 6.46E+01 7.60E-02 8.60E-06 2.09E+03 9.82E-04 2.39E-05 25 483.95 719.00 10,566 4.0E-05 9.0E-03 L

100414 Ethylbenzene 3.63E+02 7.50E-02 7.80E-06 1.69E+02 3.22E-01 7.86E-03 25 409.34 617.20 8,501 2.5E-06 1.0E+00 L
100425 Styrene 7.76E+02 7.10E-02 8.00E-06 3.10E+02 1.12E-01 2.74E-03 25 418.31 636.00 8,737 0.0E+00 1.0E+00 L
100447 Benzylchloride 6.14E+01 7.50E-02 7.80E-06 5.25E+02 1.70E-02 4.14E-04 25 452.00 685.00 8,773 4.9E-05 0.0E+00 L X
100527 Benzaldehyde 4.59E+01 7.21E-02 9.07E-06 3.30E+03 9.73E-04 2.37E-05 25 452.00 695.00 11,658 0.0E+00 3.5E-01 L X
103651 n-Propylbenzene 5.62E+02 6.01E-02 7.83E-06 6.00E+01 4.37E-01 1.07E-02 25 432.20 630.00 9,123 0.0E+00 1.0E+00 L X
104518 n-Butylbenzene 1.11E+03 5.70E-02 8.12E-06 2.00E+00 5.38E-01 1.31E-02 25 456.46 660.50 9,290 0.0E+00 3.0E-02 L X Benzene
106423 p-Xylene 3.89E+02 7.69E-02 8.44E-06 1.85E+02 3.13E-01 7.64E-03 25 411.52 616.20 8,525 0.0E+00 1.0E-01 L
106467 1,4-Dichlorobenzene 6.17E+02 6.90E-02 7.90E-06 7.90E+01 9.82E-02 2.39E-03 25 447.21 684.75 9,271 1.1E-05 8.0E-01 S
106934 1,2-Dibromoethane (ethylene dibr 2.50E+01 2.17E-02 1.19E-05 4.18E+03 3.04E-02 7.41E-04 25 404.60 583.00 8,310 6.0E-04 9.0E-03 L
106990 1,3-Butadiene 1.91E+01 2.49E-01 1.08E-05 7.35E+02 3.01E+00 7.34E-02 25 268.60 425.00 5,370 3.0E-02 2.0E-03 L
107028 Acrolein 2.76E+00 1.05E-01 1.22E-05 2.13E+05 4.99E-03 1.22E-04 25 325.60 506.00 6,731 0.0E+00 2.0E-05 L
107062 1,2-Dichloroethane 1.74E+01 1.04E-01 9.90E-06 8.52E+03 4.00E-02 9.77E-04 25 356.65 561.00 7,643 2.6E-05 7.0E-03 L
107131 Acrylonitrile 5.90E+00 1.22E-01 1.34E-05 7.40E+04 4.21E-03 1.03E-04 25 350.30 519.00 7,786 6.8E-05 2.0E-03 L
108054 Vinyl acetate 5.25E+00 8.50E-02 9.20E-06 2.00E+04 2.09E-02 5.10E-04 25 345.65 519.13 7,800 0.0E+00 2.0E-01 L
108101 Methylisobutylketone (4-methyl-2 9.06E+00 7.50E-02 7.80E-06 1.90E+04 5.64E-03 1.38E-04 25 389.50 571.00 8,243 0.0E+00 3.0E+00 L
108383 m-Xylene 4.07E+02 7.00E-02 7.80E-06 1.61E+02 3.00E-01 7.32E-03 25 412.27 617.05 8,523 0.0E+00 1.0E-01 L
108678 1,3,5-Trimethylbenzene 1.35E+03 6.02E-02 8.67E-06 2.00E+00 2.41E-01 5.87E-03 25 437.89 637.25 9,321 0.0E+00 7.0E-03 L 1,2,4-Trimethylbenzene
108872 Methylcyclohexane 7.85E+01 7.35E-02 8.52E-06 1.40E+01 4.22E+00 1.03E-01 25 373.90 572.20 7,474 0.0E+00 3.0E+00 L
108883 Toluene 1.82E+02 8.70E-02 8.60E-06 5.26E+02 2.72E-01 6.62E-03 25 383.78 591.79 7,930 0.0E+00 5.0E+00 L
108907 Chlorobenzene 2.19E+02 7.30E-02 8.70E-06 4.72E+02 1.51E-01 3.69E-03 25 404.87 632.40 8,410 0.0E+00 5.0E-02 L
109693 1-Chlorobutane 1.72E+01 8.26E-02 1.00E-05 1.10E+03 6.93E-01 1.69E-02 25 351.60 542.00 7,263 0.0E+00 1.4E+00 L X
110009 Furan 1.86E+01 1.04E-01 1.22E-05 1.00E+04 2.21E-01 5.39E-03 25 304.60 490.20 6,477 0.0E+00 3.5E-03 L X
110543 Hexane 4.34E+01 2.00E-01 7.77E-06 1.24E+01 6.82E+01 1.66E+00 25 341.70 508.00 6,895 0.0E+00 2.0E-01 L
111444 Bis(2-chloroethyl)ether 1.55E+01 6.92E-02 7.53E-06 1.72E+04 7.36E-04 1.80E-05 25 451.15 659.79 10,803 3.3E-04 0.0E+00 L
115297 Endosulfan 2.14E+03 1.15E-02 4.55E-06 5.10E-01 4.58E-04 1.12E-05 25 674.43 942.94 14,000 0.0E+00 2.1E-02 S X
118741 Hexachlorobenzene 5.50E+04 5.42E-02 5.91E-06 5.00E-03 5.40E-02 1.32E-03 25 582.55 825.00 14,447 4.6E-04 0.0E+00 S X
120821 1,2,4-Trichlorobenzene 1.78E+03 3.00E-02 8.23E-06 4.88E+01 5.81E-02 1.42E-03 25 486.15 725.00 10,471 0.0E+00 2.0E-03 L
123739 Crotonaldehyde (2-butenal) 4.82E+00 9.56E-02 1.07E-05 3.69E+04 7.99E-04 1.95E-05 25 375.20 568.00 9 5.4E-04 0.0E+00 L X
124481 Chlorodibromomethane 6.31E+01 1.96E-02 1.05E-05 2.60E+03 3.20E-02 7.81E-04 25 416.14 678.20 5,900 2.7E-05 0.0E+00 L X X
126987 Methacrylonitrile 3.58E+01 1.12E-01 1.32E-05 2.54E+04 1.01E-02 2.46E-04 25 363.30 554.00 7,600 0.0E+00 7.0E-04 L
126998 2-Chloro-1,3-butadiene (chloropre 6.73E+01 8.58E-02 1.03E-05 2.12E+03 4.91E-01 1.20E-02 25 332.40 525.00 8,075 0.0E+00 7.0E-03 L
127184 Tetrachloroethylene 1.55E+02 7.20E-02 8.20E-06 2.00E+02 7.53E-01 1.84E-02 25 394.40 620.20 8,288 2.6E-07 6.0E-04 L
129000 Pyrene 1.05E+05 2.72E-02 7.24E-06 1.35E+00 4.50E-04 1.10E-05 25 667.95 936 14370 0.0E+00 0.0E+00 S X
132649 Dibenzofuran 5.15E+03 2.38E-02 6.00E-06 3.10E+00 5.15E-04 1.26E-05 25 560 824 66400 0.0E+00 0.0E+00 S X
135988 sec-Butylbenzene 9.66E+02 5.70E-02 8.12E-06 3.94E+00 5.68E-01 1.39E-02 25 446.5 679 88730 0.0E+00 3.0E-02 L X Benzene
141786 Ethylacetate 6.44E+00 7.32E-02 9.70E-06 8.03E+04 5.64E-03 1.38E-04 25 350.26 523.3 7633.66 0.0E+00 3.2E+00 L X
156592 cis-1,2-Dichloroethylene 3.55E+01 7.36E-02 1.13E-05 3.50E+03 1.67E-01 4.07E-03 25 333.65 544 7192 0.0E+00 6.0E-02 L X trans-1,2-Dichloroethylene
156605 trans-1,2-Dichloroethylene 5.25E+01 7.07E-02 1.19E-05 6.30E+03 3.84E-01 9.36E-03 25 320.85 516.5 6717 0.0E+00 6.0E-02 L X
541731 1,3-Dichlorobenzene 1.98E+03 6.92E-02 7.86E-06 1.34E+02 1.27E-01 3.09E-03 25 446 684 9230.18 0.0E+00 2.0E-01 L X 1,2-Dichlorobenzene
309002 Aldrin 2.45E+06 1.32E-02 4.86E-06 1.70E-02 6.95E-03 1.70E-04 25 603.01 839.37 15000 4.9E-03 1.1E-04 S X
319846 alpha-HCH (alpha-BHC) 1.23E+03 1.42E-02 7.34E-06 2.00E+00 4.34E-04 1.06E-05 25 596.55 839.36 15000 1.8E-03 0.0E+00 S
542756 1,3-Dichloropropene 4.57E+01 6.26E-02 1.00E-05 2.80E+03 7.24E-01 1.77E-02 25 381.15 587.38 7900 4.0E-06 2.0E-02 L
630206 1,1,1,2-Tetrachloroethane 1.16E+02 7.10E-02 7.90E-06 1.10E+03 9.90E-02 2.41E-03 25 403.5 624 9768.282525 7.4E-06 0.0E+00 L X

1634044 MTBE 7.26E+00 1.02E-01 1.05E-05 5.10E+04 2.56E-02 6.23E-04 25 328.3 497.1 6677.66 0.0E+00 3.0E+00 L
7439976 Mercury (elemental) 5.20E+01 3.07E-02 6.30E-06 2.00E+01 4.40E-01 1.07E-02 25 629.88 1750 14127 0.0E+00 3.0E-04 L
591786 2-Hexanone 1.50E+01 7.00E-02 8.40E-06 1.70E+04 3.80E-03 9.30E-05 25 400.8 587 8554 0.0E+00 3.0E-02 L

Highlighted chemicals do not have inhalation toxicity values or a surrogate.

6 of 8



VLOOKUP TABLES

7 of 8



VLOOKUP TABLES

8 of 8



 

Attachment H-3 

Ecological Scoping Checklist 

 



Supplemental Investigation Report for S-Site Aggregate Area 

H3-1 

H3-1.0 K-SITE SUBAGGREGATE  

H3-1.1 Part A—Scoping Meeting Documentation 

Site Identification (Include Aggregate 
Area) 

Area of Concern (AOC) C-11-002, Solid Waste Management Unit 
(SWMU) 11-005(a), SWMU 11-005(b), SWMU 11-006(a), 
SWMU 11-006(b), SWMU 11-006(c), SWMU 11-006(d), 
SWMU 11-005(c), SWMU 11-011(a), SWMU 11-011(b), 
SWMU 11-011(d) 

Form of Site Releases (Solid, Liquid, 
Vapor) 
Describe known or suspected 
mechanisms of release (spills, 
dumping, material disposal, outfall, 
explosive testing, etc.) and describe 
potential areas of release. Reference 
map if appropriate. 

K-Site Subaggregate consists of current buildings and structures with 
septic tanks, a sump, and associated outfalls. There is also a catch 
basin and an area of soil contamination. There is potential for liquid 
releases via outfalls and releases of solids and transport with storm 
events. 

Directly Impacted Media 
Indicate all that apply. 

Surface soil – X 
Surface water / sediment – NA 
Subsurface – X 
Groundwater – NA 
Other, explain – NA 

Vegetation Class Based on Geographic 
Information System (GIS) Vegetation 
Coverage 
Indicate all that apply. 

Water – NA 
Bare ground / Unvegetated – X 
Spruce-fir-aspen-mixed conifer – NA 
Ponderosa pine – NA 
Piñon-juniper / juniper savannah – X 
Grassland-shrubland – X 
Developed – X 
Burned – NA 

Threatened and Endangered Species 
Habitat 
If applicable, list threatened and 
endangered species known or 
suspected of using the site for 
breeding or foraging. 

K-Site Subaggregate lies to the east of the mapped threatened and 
endangered (T&E) species habitat and known Mexican spotted owl 
nest in Cañon de Valle. However, the area is within the foraging range 
of the Mexican spotted owl. 

Neighboring/Contiguous/Upgradient 
Sites 
Include a summary of chemicals of 
potential concern and the type of 
releases if impacting site. 
(Use this information to evaluate the 
need to aggregate sites for scoping 
and screening.) 

K-Site Subaggregate is spatially distinct from the other subaggregates 
in the S-Site Aggregate Area. 

Surface-Water Erosion Potential 
Indicate if erosion is present and type; 
terminal point of surface-water 
transport; slope; and surface-water 
run-on sources. Indicate if best 
management practices (BMPs) are in 
place or are needed. 

There is runoff from this subaggregate, as the sites are located around 
the perimeter of the mesa top. 
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H3-1.2 Part B—Site Visit Documentation 

Site ID AOC C-11-002, SWMU 11-005(a), SWMU 11-005(b), SWMU 11-006(a), 
SWMU 11-006(b), SWMU 11-006(c), SWMU 11-006(d), SWMU 11-005(c), 
SWMU 11-011(a), SWMU 11-011(b), SWMU 11-011(d) 

Date of Site Visit 10/28/2014 

Site Visit Conducted by Randall Ryti, Tracy McFarland, Joe English, Brian Clayton 

 

Receptor Information: 

Estimate cover Relative vegetative cover (high, medium, low, none) = Medium 
Relative wetland cover (high, medium, low, none) = None 
Relative structures/asphalt, etc., cover (high, medium, low, none) = Medium 

Field notes on the GIS 
vegetation class  

K-Site Subaggregate is a relatively small technical area that is still active. There is 
a large concrete pad where the drop tower was formerly located. The drop tower 
has been removed so some plants, including a small ponderosa pine, are 
colonizing this area. The area surrounding K-Site Subaggregate includes 
ponderosa pine, shrubs, and grassland. 

Are ecological receptors 
present at the site? 
(yes/no/uncertain) 
Describe the general types 
of receptors present at the 
site (terrestrial and aquatic), 
and note the quality of 
habitat present at the site. 

Yes. Terrestrial receptors, including mammals and birds, could use this site for 
both foraging and nesting. 

 

Contaminant Transport Information: 

Surface-Water Transport 
Field notes on the erosion 
potential and BMPs, 
including a discussion of 
the terminal point of 
surface-water transport (if 
applicable). 

Runoff potential is high because the sites are situated on the mesa edge, but there 
was no evidence for significant surface-water erosion (e.g., lack of headcuts). 

Are there any off-site 
transport pathways (surface 
water, air, or groundwater)? 
(yes/no/uncertain) 
Provide explanation. 

Yes. Surface-water run-on to the site and runoff leaving the site enter S-Site 
Canyon. There may be some air dispersion when the area is dry, but it is a minor 
transport pathway. A pathway to groundwater is unlikely, because groundwater is 
approximately 1300 ft below ground surface (bgs) to the aquifer (1286 ft bgs at well 
R-25 [LANL 2003, 077965, p. B-20]). 
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Ecological Effects Information: 

Physical Disturbance 
(Provide list of major types 
of disturbances, including 
erosion and construction 
activities; review historical 
aerial photos where 
appropriate.) 

Most of the K-Site Subaggregate is developed land and had been disturbed in the 
past. There is little evidence for present-day physical disturbance impacting the 
subaggregate.   

Are there obvious 
ecological effects? 
(yes/no/uncertain) 
Provide explanation and 
apparent cause (e.g., 
contamination, physical 
disturbance, other). 

No. Areas surrounding the developed area show no obvious ecological effects. 

 

Adequacy of Site Characterization: 

Do existing or proposed 
data provide information on 
the nature and extent of 
contamination? 
(yes/no/uncertain) 
Provide explanation. 

Yes. The sampling approach in the approved work plan (LANL 2007, 102216; 
NMED 2008, 100115) included biased sampling to determine the nature and extent 
of contamination within the subaggregate. 

Do existing or proposed 
data for the site address 
potential transport 
pathways of site 
contamination? 
(yes/no/uncertain) 
Provide explanation. 

Yes. Data from samples collected within the SWMUs and AOCs address potential 
transport pathways and characterize the potential ecological risk at this site. The 
results indicate that the nature and extent of contamination at this site has been 
defined. 

 

No Exposure/Transport Pathways: 

If there are no complete exposure pathways to ecological receptors on-site and no transport pathways to 
off-site receptors, do not complete Part C. Provide explanation/justification for proposing an ecological “No 
Further Action” recommendation.  
 
Not applicable 
 

 

Additional Field Notes: 

Provide additional field notes on the site setting and potential ecological receptors, if appropriate. 
Relevant field notes are included in the previous sections. 
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H3-1.3 Part C—Ecological Pathways Conceptual Exposure Model 

Provide answers to Questions A to V to develop the Ecological Pathways Conceptual Exposure 
Models (use to complete figures at end of Part C).  

Answer all questions with drop-down menu choices. When finished, select the entire document 
using control A, and press F9. This will update all the fields in the models to reflect the questions. 
You can also click in individual fields in the models and press F9 to update. 

Question A: 

Could soil contaminants reach receptors through vapors? 

 Determine the volatility of the hazardous substance (volatile chemicals generally have 
Henry’s law constant >1E-05 atm-m3/mol and molecular weight <200 g/mol). 

 In the case of burrowing animals, the contamination would have to occur in the depth 
interval where burrows are present (near surface to 5 ft bgs). 

Answer (likely/unlikely/uncertain): Unlikely  

Provide explanation: Volatile organic compounds (VOCs) were detected, but most of the detections 
were for acetone, methylene chloride, and toluene. Most of the detected concentrations were similar to 
the estimated quantitation limit (EQL). 

Question B: 

Could the soil contaminants reach receptors through fugitive dust carried in air? 

 Soil contamination would have to be on the actual soil surface to become available for 
dust. 

 In the case of dust exposures to burrowing animals, the contamination would have to 
occur in the depth interval where the burrows occur. 

Answer (likely/unlikely/uncertain): Likely 

Provide explanation: Some chemicals of potential concern (COPCs) were detected in the surface 
interval. 

Question C: 

Can contaminated soil be transported to aquatic communities? 

If erosion is an off-site transport pathway, determine the terminal point to see if aquatic receptors 
could be impacted by contamination from the site.  

Answer (likely/unlikely/uncertain): Unlikely 

Provide explanation: No aquatic communities are present in the subaggregate or in close proximity. 
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Question D: 

Is contaminated groundwater potentially available to biological receptors through seeps or 
springs or shallow groundwater?  

 The potential exists for contaminants to migrate through groundwater and discharge into 
habitats and/or surface waters. 

 Contaminants may be taken up by terrestrial and rooted aquatic plants whose roots are in 
contact with groundwater present within the root zone. 

 Terrestrial wildlife receptors generally will not come in contact with groundwater unless it 
is discharged to the surface.  

Answer (likely/unlikely/uncertain): Unlikely 

Provide explanation: The depth to regional groundwater is approximately 1300 ft. There are no seeps, 
springs, or shallow groundwater in the subaggregate. 

Question E: 

Is infiltration/percolation from contaminated subsurface material a viable transport and exposure 
pathway?  

 The potential for contaminants to migrate to groundwater. 

 The potential for contaminants to migrate to groundwater and discharge into habitats 
and/or surface waters. 

 Contaminants may be taken up by terrestrial and rooted aquatic plants whose roots are in 
contact with groundwater present within the root zone. 

 Terrestrial wildlife receptors generally will not come in contact with groundwater unless it 
is discharged to the surface.  

Answer (likely/unlikely/uncertain): Unlikely 

Provide explanation: The depth to regional groundwater is approximately 1300 ft. There are no seeps, 
springs, or shallow groundwater in the subaggregate. 

Question F: 

Might erosion or mass-wasting events be a potential release mechanism for contaminants from 
subsurface materials or perched aquifers to the surface? 

 This question is applicable only to release sites located on or near the mesa edge. 

 Consider the potential erosion of surficial material and the geologic processes of 
canyon/mesa edges. 

Answer (likely/unlikely/uncertain): Unlikely 

Provide explanation: The site is not located near the main canyon edge, so mass wasting is not 
relevant. There is minimal evidence of erosion at the site. 
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Question G: 

Could airborne contaminants interact with receptors through the respiration of vapors? 

 Contaminants must be present as volatiles in the air. 

 Consider the importance of the inhalation of vapors for burrowing animals. 

 Foliar uptake of vapors is typically not a significant exposure pathway. 

Provide quantification of exposure pathway (0=no pathway, 1=unlikely pathway, 2=minor pathway, 
3=major pathway): 

Terrestrial Plants: 2 Minor Pathway 

Terrestrial Animals: 2 Minor Pathway 

Provide explanation: Some VOCs were detected but at low concentrations. 

Question H: 

Could airborne contaminants interact with plants through the deposition of particulates or with 
animals through the inhalation of fugitive dust? 

 For this exposure pathway to be complete, contaminants must be present as particulates 
in the air or as dust. 

 Exposure through the inhalation of fugitive dust is particularly applicable to ground-
dwelling species that would be exposed to dust disturbed by their foraging or burrowing 
activities or by wind movement. 

Provide quantification of exposure pathway (0=no pathway, 1=unlikely pathway, 2=minor pathway, 
3=major pathway): 

Terrestrial Plants: 3 Major Pathway 

Terrestrial Animals: 3 Major Pathway 

Provide explanation: Surface-soil contamination is present in the subaggregate. 

Question I: 

Could contaminants interact with plants through root uptake or rain splash from surficial soil? 

 Contaminants in bulk soil may partition into soil solution, making them available to roots. 

 Exposure of terrestrial plants to contaminants may occur through particulates deposited 
on leaf and stem surfaces by rain striking contaminated soil (i.e., rain splash). 

Provide quantification of exposure pathway (0=no pathway, 1=unlikely pathway, 2=minor pathway, 
3=major pathway): 

Terrestrial Plants: 3 Major Pathway 

Provide explanation: Surface-soil contamination is present in the subaggregate. 
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Question J: 

Could contaminants interact with receptors through food-web transport from surficial soil? 

 The chemicals may bioaccumulate in animals. 

 Animals may ingest contaminated food. 

Provide quantification of exposure pathway (0=no pathway, 1=unlikely pathway, 2=minor pathway, 
3=major pathway): 

Terrestrial Animals: 3 Major Pathway 

Provide explanation: COPCs are present in the surface soil. 

Question K: 

Could contaminants interact with receptors through the incidental ingestion of surficial soil? 

 Incidental ingestion of contaminated soil could occur while animals grub for food resident 
in the soil, feed on plant matter covered with contaminated soil, or groom themselves. 

Provide quantification of exposure pathway (0=no pathway, 1=unlikely pathway, 2=minor pathway, 
3=major pathway): 

Terrestrial Animals: 3 Major Pathway 

Provide explanation: COPCs are present in the surface soil. 

Question L: 

Could contaminants interact with receptors through dermal contact with surficial soil? 

 Exposure through dermal contact would generally be limited to organic contaminants that 
are lipophilic and can cross epidermal barriers. 

Provide quantification of exposure pathway (0=no pathway, 1=unlikely pathway, 2=minor pathway, 
3=major pathway): 

Terrestrial Animals: 2 Minor Pathway 

Provide explanation: Low to moderate concentrations of lipophilic COPCs were detected in surface soil. 

Question M: 

Could contaminants interact with plants or animals through external irradiation? 

 External irradiation is most relevant for gamma-emitting radionuclides. 

 Burial of contamination attenuates radiological exposure. 

Provide quantification of exposure pathway (0=no pathway, 1=unlikely pathway, 2=minor pathway, 
3=major pathway): 

Terrestrial Plants: 2 Minor Pathway 

Terrestrial Animals: 2 Minor Pathway 

Provide explanation: Some radionuclides were identified as COPCs (greater than background). 



Supplemental Investigation Report for S-Site Aggregate Area 

H3-8 

Question N: 

Could contaminants interact with plants through direct uptake from water and sediment or 
sediment rain splash? 

 Contaminants may be taken up by terrestrial plants whose roots are in contact with 
surface waters. 

 Terrestrial plants may be exposed to particulates deposited on leaf and stem surfaces by 
rain striking contaminated sediment (i.e., rain splash) in an area that is only periodically 
inundated with water. 

 Contaminants in sediment may partition into soil solution, making them available to roots. 

Provide quantification of exposure pathway (0=no pathway, 1=unlikely pathway, 2=minor pathway, 
3=major pathway): 

Terrestrial Plants: 0 No Pathway 

Provide explanation: No water or sediment is present in the subaggregate. 

Question O: 

Could contaminants interact with receptors through food-web transport from water and sediment? 

 The chemicals may bioconcentrate in food. 

 Animals may ingest contaminated food. 

Provide quantification of exposure pathway (0=no pathway, 1=unlikely pathway, 2=minor pathway, 
3=major pathway): 

Terrestrial Animals: 0 No Pathway 

Provide explanation: No water or sediment is present in the subaggregate. 

Question P: 

Could contaminants interact with receptors through the ingestion of water and suspended 
sediment? 

 If sediment is present in an area that is only periodically inundated with water, terrestrial 
receptors may incidentally ingest sediment.  

 Terrestrial receptors may ingest water-borne contaminants if contaminated surface waters 
are used as a source of drinking water. 

Provide quantification of exposure pathway (0=no pathway, 1=unlikely pathway, 2=minor pathway, 
3=major pathway): 

Terrestrial Animals: 0 No Pathway 

Provide explanation: No water or sediment is present in the subaggregate. 
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Question Q: 

Could contaminants interact with receptors through dermal contact with water and sediment? 

 If sediment is present in an area that is only periodically inundated with water, terrestrial 
species may be dermally exposed during dry periods.  

 Terrestrial organisms may be dermally exposed to water-borne contaminants as a result of 
wading or swimming in contaminated waters.  

Provide quantification of exposure pathway (0=no pathway, 1=unlikely pathway, 2=minor pathway, 
3=major pathway): 

Terrestrial Animals: 0 No Pathway 

Provide explanation: No water or sediment is present in the subaggregate. 

Question R: 

Could suspended or sediment-based contaminants interact with plants or animals through 
external irradiation? 

 External irradiation is most relevant for gamma-emitting radionuclides. 

 Burial of contamination attenuates radiological exposure. 

Provide quantification of exposure pathway (0=no pathway, 1=unlikely pathway, 2=minor pathway, 
3=major pathway): 

Terrestrial Plants: 0 No Pathway 

Terrestrial Animals: 0 No Pathway 

Provide explanation: No water or sediment is present in the subaggregate. 

Question S: 

Could contaminants bioconcentrate in free-floating aquatic plants, attached aquatic plants, or 
emergent vegetation? 

 Aquatic plants are in direct contact with water.  

 Contaminants in sediment may partition into pore water, making them available to 
submerged roots.  

Provide quantification of exposure pathway (0=no pathway, 1=unlikely pathway, 2=minor pathway, 
3=major pathway): 

Aquatic Plants / Emergent Vegetation: 0 No Pathway 

Provide explanation: There is no aquatic habitat at the subaggregate. 
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Question T: 

Could contaminants bioconcentrate in sedimentary or water-column organisms?  

 Aquatic receptors may actively or incidentally ingest sediment while foraging.  

 Aquatic receptors may be directly exposed to contaminated sediment or may be exposed 
to contaminants through osmotic exchange, respiration, or ventilation of sediment pore 
waters.  

 Aquatic receptors may be exposed through osmotic exchange, respiration, or ventilation 
of surface waters.  

Provide quantification of exposure pathway (0=no pathway, 1=unlikely pathway, 2=minor pathway, 
3=major pathway): 

Aquatic Animals: 0 No Pathway 

Provide explanation: There is no aquatic habitat at the subaggregate. 

Question U: 

Could contaminants bioaccumulate in sedimentary or water-column organisms? 

 Lipophilic organic contaminants and some metals may concentrate in an organism’s 
tissues.  

 Ingestion of contaminated food may result in bioaccumulation through the food web. 

Provide quantification of exposure pathway (0=no pathway, 1=unlikely pathway, 2=minor pathway, 
3=major pathway): 

Aquatic Animals: 0 No Pathway 

Provide explanation: There is no aquatic habitat at the subaggregate. 

Question V: 

Could contaminants interact with aquatic plants or animals through external irradiation?  

 External irradiation is most relevant for gamma-emitting radionuclides.  

 The water column acts to absorb radiation; therefore, external irradiation is typically more 
important for sediment-dwelling organisms.  

Provide quantification of exposure pathway (0=no pathway, 1=unlikely pathway, 2=minor pathway, 
3=major pathway): 

Aquatic Plants: 0 No Pathway 

Aquatic Animals: 0 No Pathway 

Provide explanation: There is no aquatic habitat at the subaggregate. 
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H3-2.0 P-SITE SUBAGGREGATE 

H3-2.1 Part A—Scoping Meeting Documentation 

Site Identification (Include Aggregate 
Area) 

SWMU 16-025(d2), SWMU 16-031(h), AOC 16-024(a), AOC 16-024(u), 
AOC C-16-050, AOC C-16-060, SWMU 13-001, SWMU 13-004, 
SWMU 16-035, SWMU 16-036, SWMU 13-002, SWMU 16-029(h), 
AOC 16-003(p) 

Form of Site Releases (Solid, Liquid, 
Vapor) 
Describe known or suspected 
mechanisms of release (spills, 
dumping, material disposal, outfall, 
explosive testing, etc.) and describe 
potential areas of release. Reference 
map if appropriate. 

P-Site Subaggregate consists of former buildings and structures with 
septic tanks, magazines, and associated outfalls. There is surface 
contamination associated with former buildings and surface 
contamination from a firing site. A former surface-disposal area was 
also located in P-Site. There is potential for liquid releases via outfalls 
and releases of solids at the firing site and surface-disposal area. There 
is potential for transport of surface contamination with storm events. 

Directly Impacted Media 
Indicate all that apply. 

Surface soil – X 
Surface water / sediment – NA 
Subsurface – X 
Groundwater – NA 
Other, explain – NA 

Vegetation Class Based on Geographic 
Information System (GIS) Vegetation 
Coverage 
Indicate all that apply. 

Water – NA 
Bare ground / Unvegetated – NA 
Spruce-fir-aspen-mixed conifer – NA 
Ponderosa pine – X 
Piñon-juniper / juniper savannah – X 
Grassland-shrubland – X 
Developed – X 
Burned – X 

Threatened and Endangered Species 
Habitat 
If applicable, list threatened and 
endangered species known or 
suspected of using the site for 
breeding or foraging. 

P-Site Subaggregate lies to the north of the mapped T&E species 
habitat and known Mexican spotted owl nest in Cañon de Valle. 
However, the area is within the foraging range of the Mexican spotted 
owl. 

Neighboring/Contiguous/Upgradient 
Sites 
Include a summary of chemicals of 
potential concern and the type of 
releases if impacting site. 
(Use this information to evaluate the 
need to aggregate sites for scoping 
and screening.) 

SWMU 16-004(e), along with SWMUs 16-004(a), 16-004(b), 16-004(c), 
16-004(d), and 16-004(f), were components of the former Technical 
Area 16 (TA-16) sanitary wastewater treatment plant (WWTP) and are 
located southeast of the former TA-16-340 Complex. All of the former 
WWTP SWMUs and the other P-Site SWMUs and AOCs could impact 
downgradient drainages in Martin Spring Canyon. Some of the 
activities at SWMU 13-001 could also have impacted Fish Ladder 
Canyon. 

Surface Water Erosion Potential 
Indicate if erosion is present and type; 
terminal point of surface water 
transport; slope; and surface water 
run-on sources. Indicate if best 
management practices (BMPs) are in 
place or are needed. 

Some of the P-Site Subaggregate sites are on slopes with runoff 
pathways to well defined drainages. 
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H3-2.2 Part B—Site Visit Documentation 

Site ID SWMU 16-025(d2), SWMU 16-031(h), AOC 16-024(a), AOC 16-024(u), 
AOC C-16-050, AOC C-16-060, SWMU 13-001, SWMU 13-004, SWMU 16-035, 
SWMU 16-036, SWMU 13-002, SWMU 16-029(h), AOC 16-003(p) 

Date of Site Visit 10/28/2014 

Site Visit Conducted by Randall Ryti, Tracy McFarland, Joe English, Brian Clayton, John McCann 

 

Receptor Information: 

Estimate cover Relative vegetative cover (high, medium, low, none) = Medium to high 
Relative wetland cover (high, medium, low, none) = None 
Relative structures/asphalt, etc., cover (high, medium, low, none) = Low 

Field notes on the GIS 
vegetation class  

Plants and animals are recolonizing the originally disturbed area in the vicinity of 
the former structures. Ponderosa pine, shrubs, grasses, and forbs are common 
throughout this subaggregate. 

Are ecological receptors 
present at the site? 
(yes/no/uncertain) 
Describe the general types 
of receptors present at the 
site (terrestrial and aquatic), 
and note the quality of 
habitat present at the site. 

Yes. Terrestrial receptors, including mammals and birds, could use the P-Site 
Subaggregate for both foraging and nesting. The subaggregate is located within a 
remote, no-longer-operational site, increasing the attractiveness to ecological 
receptors. 

 

Contaminant Transport Information: 

Surface-Water Transport 
Field notes on the erosion 
potential and BMPs, 
including a discussion of 
the terminal point of 
surface-water transport (if 
applicable). 

Some P-Site Subaggregate sites are on slopes with obvious runoff pathways, but 
there was no evidence for significant surface-water erosion (e.g., lack of headcuts).

Are there any off-site 
transport pathways (surface 
water, air, or groundwater)? 
(yes/no/uncertain) 
Provide explanation. 

Yes. Surface-water run-on to the site and runoff leaving the site enter S-Site 
Canyon or Fish Ladder Canyon. There may be some air dispersion when the area 
is dry, but it is a minor transport pathway. A pathway to groundwater is unlikely, 
because groundwater is approximately 1300 ft bgs to the aquifer (1286 ft bgs at 
well R-25 [LANL 2003, 077965, p. B-20]). 

 



Supplemental Investigation Report for S-Site Aggregate Area 

H3-16 

Ecological Effects Information: 

Physical Disturbance 
(Provide list of major types 
of disturbances, including 
erosion and construction 
activities; review historical 
aerial photos where 
appropriate.) 

The locations of the former structures from decontamination and decommissioning 
(D&D) activities. Evidence of D&D activities at these sites include pieces of pipe 
strewn about, disturbed ground, and gravel/fill material in bare areas. 

Are there obvious 
ecological effects? 
(yes/no/uncertain) 
Provide explanation and 
apparent cause (e.g., 
contamination, physical 
disturbance, other). 

No. Areas that had been disturbed are being recolonized, and the impacts of the 
Cerro Grande fire are no longer evident. 

 

Adequacy of Site Characterization: 

Do existing or proposed 
data provide information on 
the nature and extent of 
contamination? 
(yes/no/uncertain) 
Provide explanation. 

The investigation approach in the approved work plan (LANL 2007, 102216; NMED 
2008, 100115) included biased sampling to determine whether COPCs are present 
and if a release has occurred in the vicinity and/or downgradient of the structures. 
The results indicate that nature and extent of contamination at this site have been 
defined. 

Do existing or proposed 
data for the site address 
potential transport 
pathways of site 
contamination? 
(yes/no/uncertain) 
Provide explanation. 

Yes. Data from samples collected within the SWMUs and AOCs address potential 
transport pathways and characterize the potential ecological risk at this site. The 
results indicate that the nature and extent of contamination at this site have been 
defined. 

 

No Exposure/Transport Pathways: 

If there are no complete exposure pathways to ecological receptors on-site and no transport pathways to 
off-site receptors, do not complete Part C. Provide explanation/justification for proposing an ecological “No 
Further Action” recommendation.  
Not applicable 

 

Additional Field Notes: 

Provide additional field notes on the site setting and potential ecological receptors, if appropriate. 
SWMU 13-002 (surface disposal area) is well vegetated, and elk signs were noted in this area. Relatively small 
numbers of debris were noted in this area. At SWMU 16-025(d2) some asphalt pieces were noted, along with a 
moderate cover of grasses and forbs. AOCs 16-024(a) and 16-024(u) were former high explosive (HE) magazines, 
and numerous pieces of asphalt were noted in the areas. The asphalt could be the source of polycyclic aromatic 
hydrocarbons (PAHs) at these sites. Photographs have been taken to document these conditions. 
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H3-2.3 Part C—Ecological Pathways Conceptual Exposure Model 

Provide answers to Questions A to V to develop the Ecological Pathways Conceptual Exposure 
Models (use to complete figures at end of Part C).  

Answer all questions with drop-down menu choices. When finished, select the entire document 
using control A, and press F9. This will update all the fields in the models to reflect the questions. 
You can also click in individual fields in the models and press F9 to update. 

Question A: 

Could soil contaminants reach receptors through vapors? 

 Determine the volatility of the hazardous substance (volatile chemicals generally have 
Henry’s law constant >1E-05 atm-m3/mol and molecular weight <200 g/mol). 

 In the case of burrowing animals, the contamination would have to occur in the depth 
interval where burrows are present (near surface to 5 ft bgs). 

Answer (likely/unlikely/uncertain): Unlikely  

Provide explanation: VOCs were detected, but most of the detections were for acetone and methylene 
chloride. Most of the detected concentrations were similar to the EQL. 

Question B: 

Could the soil contaminants reach receptors through fugitive dust carried in air? 

 Soil contamination would have to be on the actual soil surface to become available for 
dust. 

 In the case of dust exposures to burrowing animals, the contamination would have to 
occur in the depth interval where the burrows occur. 

Answer (likely/unlikely/uncertain): Likely 

Provide explanation: Some COPCs were detected in the surface interval. 

Question C: 

Can contaminated soil be transported to aquatic communities? 

If erosion is an off-site transport pathway, determine the terminal point to see if aquatic receptors 
could be impacted by contamination from the site.  

Answer (likely/unlikely/uncertain): Unlikely 

Provide explanation: No aquatic communities are present in the subaggregate or in close proximity. 
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Question D: 

Is contaminated groundwater potentially available to biological receptors through seeps or 
springs or shallow groundwater?  

 The potential exists for contaminants to migrate through groundwater and discharge into 
habitats and/or surface waters. 

 Contaminants may be taken up by terrestrial and rooted aquatic plants whose roots are in 
contact with groundwater present within the root zone. 

 Terrestrial wildlife receptors generally will not come in contact with groundwater unless it 
is discharged to the surface.  

Answer (likely/unlikely/uncertain): Unlikely 

Provide explanation: The depth to regional groundwater is approximately 1300 ft. There are no seeps, 
springs, or shallow groundwater in the subaggregate. 

Question E: 

Is infiltration/percolation from contaminated subsurface material a viable transport and exposure 
pathway?  

 The potential for contaminants to migrate to groundwater. 

 The potential for contaminants to migrate to groundwater and discharge into habitats 
and/or surface waters. 

 Contaminants may be taken up by terrestrial and rooted aquatic plants whose roots are in 
contact with groundwater present within the root zone. 

 Terrestrial wildlife receptors generally will not come in contact with groundwater unless it 
is discharged to the surface.  

Answer (likely/unlikely/uncertain): Unlikely 

Provide explanation: The depth to regional groundwater is approximately 1300 ft. There are no seeps, 
springs, or shallow groundwater in the subaggregate. 

Question F: 

Might erosion or mass-wasting events be a potential release mechanism for contaminants from 
subsurface materials or perched aquifers to the surface? 

 This question is applicable only to release sites located on or near the mesa edge. 

 Consider the potential erosion of surficial material and the geologic processes of 
canyon/mesa edges. 

Answer (likely/unlikely/uncertain): Unlikely 

Provide explanation: The site is not located near the main canyon edge, so mass wasting is not 
relevant. There is minimal evidence of erosion at the site. COPCs were detected only in the subsurface. 
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Question G: 

Could airborne contaminants interact with receptors through the respiration of vapors? 

 Contaminants must be present as volatiles in the air. 

 Consider the importance of the inhalation of vapors for burrowing animals. 

 Foliar uptake of vapors is typically not a significant exposure pathway. 

Provide quantification of exposure pathway (0=no pathway, 1=unlikely pathway, 2=minor pathway, 
3=major pathway): 

Terrestrial Plants: 2 Minor Pathway 

Terrestrial Animals: 2 Minor Pathway 

Provide explanation: Some VOCs were detected but at low concentrations. 

Question H: 

Could airborne contaminants interact with plants through the deposition of particulates or with 
animals through the inhalation of fugitive dust? 

 For this exposure pathway to be complete, contaminants must be present as particulates 
in the air or as dust. 

 Exposure through the inhalation of fugitive dust is particularly applicable to ground-
dwelling species that would be exposed to dust disturbed by their foraging or burrowing 
activities or by wind movement. 

Provide quantification of exposure pathway (0=no pathway, 1=unlikely pathway, 2=minor pathway, 
3=major pathway): 

Terrestrial Plants: 3 Major Pathway 

Terrestrial Animals: 3 Major Pathway 

Provide explanation: Surface-soil contamination is present in the subaggregate. 

Question I: 

Could contaminants interact with plants through root uptake or rain splash from surficial soil? 

 Contaminants in bulk soil may partition into soil solution, making them available to roots. 

 Exposure of terrestrial plants to contaminants may occur through particulates deposited 
on leaf and stem surfaces by rain striking contaminated soil (i.e., rain splash). 

Provide quantification of exposure pathway (0=no pathway, 1=unlikely pathway, 2=minor pathway, 
3=major pathway): 

Terrestrial Plants: 3 Major Pathway 

Provide explanation: Surface-soil contamination is present in the subaggregate. 
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Question J: 

Could contaminants interact with receptors through food web transport from surficial soil? 

 The chemicals may bioaccumulate in animals. 

 Animals may ingest contaminated food. 

Provide quantification of exposure pathway (0=no pathway, 1=unlikely pathway, 2=minor pathway, 
3=major pathway): 

Terrestrial Animals: 3 Major Pathway 

Provide explanation: COPCs are present in the surface soil. 

Question K: 

Could contaminants interact with receptors through the incidental ingestion of surficial soil? 

 Incidental ingestion of contaminated soil could occur while animals grub for food resident 
in the soil, feed on plant matter covered with contaminated soil, or groom themselves. 

Provide quantification of exposure pathway (0=no pathway, 1=unlikely pathway, 2=minor pathway, 
3=major pathway): 

Terrestrial Animals: 3 Major Pathway 

Provide explanation: COPCs are present in the surface soil. 

Question L: 

Could contaminants interact with receptors through dermal contact with surficial soil? 

 Exposure through dermal contact would generally be limited to organic contaminants that 
are lipophilic and can cross epidermal barriers. 

Provide quantification of exposure pathway (0=no pathway, 1=unlikely pathway, 2=minor pathway, 
3=major pathway): 

Terrestrial Animals: 2 Minor Pathway 

Provide explanation: Low to moderate concentrations of lipophilic COPCs were detected in surface soil. 

Question M: 

Could contaminants interact with plants or animals through external irradiation? 

 External irradiation is most relevant for gamma-emitting radionuclides. 

 Burial of contamination attenuates radiological exposure. 

Provide quantification of exposure pathway (0=no pathway, 1=unlikely pathway, 2=minor pathway, 
3=major pathway): 

Terrestrial Plants: 2 Minor Pathway 

Terrestrial Animals: 2 Minor Pathway 

Provide explanation: Some radionuclides were detected above background. 
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Question N: 

Could contaminants interact with plants through direct uptake from water and sediment or 
sediment rain splash? 

 Contaminants may be taken up by terrestrial plants whose roots are in contact with 
surface waters. 

 Terrestrial plants may be exposed to particulates deposited on leaf and stem surfaces by 
rain striking contaminated sediment (i.e., rain splash) in an area that is only periodically 
inundated with water. 

 Contaminants in sediment may partition into soil solution, making them available to roots. 

Provide quantification of exposure pathway (0=no pathway, 1=unlikely pathway, 2=minor pathway, 
3=major pathway): 

Terrestrial Plants: 0 No Pathway 

Provide explanation: No water or sediment is present in the subaggregate. 

Question O: 

Could contaminants interact with receptors through food-web transport from water and sediment? 

 The chemicals may bioconcentrate in food. 

 Animals may ingest contaminated food. 

Provide quantification of exposure pathway (0=no pathway, 1=unlikely pathway, 2=minor pathway, 
3=major pathway): 

Terrestrial Animals: 0 No Pathway 

Provide explanation: No water or sediment is present in the subaggregate. 

Question P: 

Could contaminants interact with receptors through the ingestion of water and suspended 
sediment? 

 If sediment is present in an area that is only periodically inundated with water, terrestrial 
receptors may incidentally ingest sediment.  

 Terrestrial receptors may ingest water-borne contaminants if contaminated surface waters 
are used as a source of drinking water. 

Provide quantification of exposure pathway (0=no pathway, 1=unlikely pathway, 2=minor pathway, 
3=major pathway): 

Terrestrial Animals: 0 No Pathway 

Provide explanation: No water or sediment is present in the subaggregate. 
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Question Q: 

Could contaminants interact with receptors through dermal contact with water and sediment? 

 If sediment is present in an area that is only periodically inundated with water, terrestrial 
species may be dermally exposed during dry periods.  

 Terrestrial organisms may be dermally exposed to water-borne contaminants as a result of 
wading or swimming in contaminated waters.  

Provide quantification of exposure pathway (0=no pathway, 1=unlikely pathway, 2=minor pathway, 
3=major pathway): 

Terrestrial Animals: 0 No Pathway 

Provide explanation: No water or sediment is present in the subaggregate. 

Question R: 

Could suspended or sediment-based contaminants interact with plants or animals through 
external irradiation? 

 External irradiation is most relevant for gamma-emitting radionuclides. 

 Burial of contamination attenuates radiological exposure. 

Provide quantification of exposure pathway (0=no pathway, 1=unlikely pathway, 2=minor pathway, 
3=major pathway): 

Terrestrial Plants: 0 No Pathway 

Terrestrial Animals: 0 No Pathway 

Provide explanation: No water or sediment is present in the subaggregate. 

Question S: 

Could contaminants bioconcentrate in free-floating aquatic plants, attached aquatic plants, or 
emergent vegetation? 

 Aquatic plants are in direct contact with water.  

 Contaminants in sediment may partition into pore water, making them available to 
submerged roots.  

Provide quantification of exposure pathway (0=no pathway, 1=unlikely pathway, 2=minor pathway, 
3=major pathway): 

Aquatic Plants/Emergent Vegetation: 0 No Pathway 

Provide explanation: There is no aquatic habitat at the subaggregate. 



Supplemental Investigation Report for S-Site Aggregate Area 

H3-23 

Question T: 

Could contaminants bioconcentrate in sedimentary or water-column organisms?  

 Aquatic receptors may actively or incidentally ingest sediment while foraging.  

 Aquatic receptors may be directly exposed to contaminated sediment or may be exposed 
to contaminants through osmotic exchange, respiration, or ventilation of sediment pore 
waters.  

 Aquatic receptors may be exposed through osmotic exchange, respiration, or ventilation 
of surface waters.  

Provide quantification of exposure pathway (0=no pathway, 1=unlikely pathway, 2=minor pathway, 
3=major pathway): 

Aquatic Animals: 0 No Pathway 

Provide explanation: There is no aquatic habitat at the subaggregate. 

Question U: 

Could contaminants bioaccumulate in sedimentary or water-column organisms? 

 Lipophilic organic contaminants and some metals may concentrate in an organism’s 
tissues.  

 Ingestion of contaminated food may result in bioaccumulation through the food web. 

Provide quantification of exposure pathway (0=no pathway, 1=unlikely pathway, 2=minor pathway, 
3=major pathway): 

Aquatic Animals: 0 No Pathway 

Provide explanation: There is no aquatic habitat at the subaggregate. 

Question V: 

Could contaminants interact with aquatic plants or animals through external irradiation?  

 External irradiation is most relevant for gamma-emitting radionuclides.  

 The water column acts to absorb radiation; therefore, external irradiation is typically more 
important for sediment-dwelling organisms.  

Provide quantification of exposure pathway (0=no pathway, 1=unlikely pathway, 2=minor pathway, 
3=major pathway): 

Aquatic Plants: 0 No Pathway 

Aquatic Animals: 0 No Pathway 

Provide explanation: There is no aquatic habitat in the subaggregate. 
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H3-3.0 SOLID WASTE MANAGEMENT UNITS AT FORMER TA-16 WWTP (P-SITE 
SUBAGGREGATE) 

H3-3.1 Part A—Scoping Meeting Documentation 

Site Identification (Include Aggregate 
Area) 

SWMU 16-004(a), SWMU 16-004(b), SWMU 16-004(c), 
SWMU 16-004(d), SWMU 16-004(e), SWMU 16-004(f) 

Form of Site Releases (Solid, Liquid, 
Vapor) 
Describe known or suspected 
mechanisms of release (spills, 
dumping, material disposal, outfall, 
explosive testing, etc.) and describe 
potential areas of release. Reference 
map if appropriate. 

These SWMUs are components of the former TA-16 sanitary WWTP. 
The WWTP had an outfall for treated effluent and sludge drying beds. If 
the structures leaked, then there would have been liquid releases into 
the surrounding material (most likely tuff). 

Directly Impacted Media 
Indicate all that apply. 

Surface soil – X 
Surface water / sediment – NA 
Subsurface – X 
Groundwater – NA 
Other, explain – NA 

Vegetation Class Based on Geographic 
Information System (GIS) Vegetation 
Coverage 
Indicate all that apply. 

Water – NA 
Bare ground / Unvegetated – NA 
Spruce-fir-aspen-mixed conifer – NA 
Ponderosa pine – NA 
Piñon-juniper / juniper savannah – X 
Grassland-shrubland – X 
Developed – NA 
Burned – X 

Threatened and Endangered Species 
Habitat 
If applicable, list threatened and 
endangered species known or 
suspected of using the site for 
breeding or foraging. 

The WWTP was located in P-Site Subaggregate that lies to the north of 
the mapped T&E species habitat and known Mexican spotted owl nest 
in Cañon de Valle. However, the area is within the foraging range of the 
Mexican spotted owl. 

Neighboring/Contiguous/Upgradient 
Sites 
Include a summary of chemicals of 
potential concern and the type of 
releases if impacting site. 
(Use this information to evaluate the 
need to aggregate sites for scoping 
and screening.) 

SWMU 16-004(e), along with SWMUs 16-004(a), 16-004(b), 16-004(c), 
16-004(d), and 16-004(f), were components of the former TA-16 
sanitary WWTP and are located southeast of the former TA-16-340 
Complex. Potential releases from these SWMUs could impact Martin 
Spring Canyon. 

Surface-Water Erosion Potential 
Indicate if erosion is present and type; 
terminal point of surface-water 
transport; slope; and surface-water 
run-on sources. Indicate if best 
management practices (BMPs) are in 
place or are needed. 

The area near these SWMUs is relatively level, and no substantial 
runoff pathways were observed. Some run-on controls have been 
placed upstream of the Imhoff tank [SWMU 16-004(a)]. 
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H3-3.2 Part B—Site Visit Documentation 

Site ID SWMU 16-004(a), SWMU 16-004(b), SWMU 16-004(c), SWMU 16-004(d), 
SWMU 16-004(e), SWMU 16-004(f) 

Date of Site Visit 10/28/2014 

Site Visit Conducted by Randall Ryti, Tracy McFarland, Joe English, Brian Clayton, John McCann 

 

Receptor Information: 

Estimate cover Relative vegetative cover (high, medium, low, none) = Medium to low 
Relative wetland cover (high, medium, low, none) = None 
Relative structures/asphalt, etc., cover (high, medium, low, none) = Medium 

Field notes on the GIS 
vegetation class  

The originally disturbed area immediately adjacent to and surrounding the 
structures is being recolonized by plants and animals. Some ponderosa pines were 
noted growing amongst the inactive WWTP structures. 

Are ecological receptors 
present at the site? 
(yes/no/uncertain) 
Describe the general types 
of receptors present at the 
site (terrestrial and aquatic), 
and note the quality of 
habitat present at the site. 

Yes. Terrestrial receptors, including mammals and birds, could use the areas 
adjacent to the inactive WWTP for both foraging and nesting. The inactive WWTP 
is located within a remote, no-longer-operational site, increasing the attractiveness 
to ecological receptors. 

 

Contaminant Transport Information: 

Surface-Water Transport 
Field notes on the erosion 
potential and BMPs, 
including a discussion of 
the terminal point of 
surface-water transport (if 
applicable). 

The disturbed area near these SWMUs is relatively level, and no significant runoff 
pathways were observed. 

Are there any off-site 
transport pathways (surface 
water, air, or groundwater)? 
(yes/no/uncertain) 
Provide explanation. 

No. The assumption is that releases from the structures may have migrated 
vertically into the subsurface; therefore, lateral surface migration of COPCs is not a 
significant transport mechanism. The COPCs are in the subsurface, so air 
dispersion is not a transport pathway. A pathway to groundwater is unlikely, 
because groundwater is approximately 1300 ft bgs to the aquifer [1286 ft bgs at 
well R-25 (LANL 2003, 077965, p. B-20)]. 
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Ecological Effects Information: 

Physical Disturbance 
(Provide list of major types 
of disturbances, including 
erosion and construction 
activities; review historical 
aerial photos where 
appropriate.) 

The entire area is disturbed from past use as a WWTP. In addition, there are 
unpaved and paved roads along with evidence of D&D activities in the immediate 
area of the SWMUs. Evidence of D&D activities at the site include pieces of water 
pipe strewn about, disturbed ground, and gravel/fill material in the bare area. 

Are there obvious 
ecological effects? 
(yes/no/uncertain) 
Provide explanation and 
apparent cause (e.g., 
contamination, physical 
disturbance, other). 

No. Areas that had been disturbed are being recolonized. 

 

Adequacy of Site Characterization: 

Do existing or proposed 
data provide information on 
the nature and extent of 
contamination? 
(yes/no/uncertain) 
Provide explanation 

The investigation approach in the approved work plan (LANL 2007, 102216; NMED 
2008, 100115) included biased sampling to determine whether COPCs are present 
and if a release has occurred in the vicinity and/or downgradient of the structures. 
The results indicate that nature and extent of contamination at this site have been 
defined. 

Do existing or proposed 
data for the site address 
potential transport 
pathways of site 
contamination? 
(yes/no/uncertain) 
Provide explanation 

Yes. Samples were collected surrounding the WWTP structure, drainages leading 
from the structures, and the Extended Drainages to address potential transport 
pathways. 

 

No Exposure/Transport Pathways: 

If there are no complete exposure pathways to ecological receptors on-site and no transport pathways to 
off-site receptors, do not complete Part C. Provide explanation/justification for proposing an ecological “No 
Further Action” recommendation.  
Not applicable 

 

Additional Field Notes: 

Provide additional field notes on the site setting and potential ecological receptors, if appropriate. 
Relevant field notes are included in the previous sections. 
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H3-3.3 Part C—Ecological Pathways Conceptual Exposure Model 

Provide answers to Questions A to V to develop the Ecological Pathways Conceptual Exposure 
Models (use to complete figures at end of Part C).  

Answer all questions with drop-down menu choices. When finished, select the entire document 
using control A, and press F9. This will update all the fields in the models to reflect the questions. 
You can also click in individual fields in the models and press F9 to update. 

Question A: 

Could soil contaminants reach receptors through vapors? 

 Determine the volatility of the hazardous substance (volatile chemicals generally have 
Henry’s law constant >1E-05 atm-m3/mol and molecular weight <200 g/mol). 

 In the case of burrowing animals, the contamination would have to occur in the depth 
interval where burrows are present (near surface to 5 ft bgs). 

Answer (likely/unlikely/uncertain): Unlikely  

Provide explanation: VOCs were detected in the samples. Acetone and methylene chloride were 
detected at concentrations similar to the EQL. 

Question B: 

Could the soil contaminants reach receptors through fugitive dust carried in air? 

 Soil contamination would have to be on the actual soil surface to become available for 
dust. 

 In the case of dust exposures to burrowing animals, the contamination would have to 
occur in the depth interval where the burrows occur. 

Answer (likely/unlikely/uncertain): Unlikely 

Provide explanation: No surface samples were collected. COPCs were detected in the subsurface. 

Question C: 

Can contaminated soil be transported to aquatic communities? 

If erosion is an off-site transport pathway, determine the terminal point to see if aquatic receptors 
could be impacted by contamination from the site.  

Answer (likely/unlikely/uncertain): Unlikely 

Provide explanation: There are no aquatic communities present at the site or in close proximity. No 
surface samples were collected. COPCs were detected in the subsurface. 
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Question D: 

Is contaminated groundwater potentially available to biological receptors through seeps or 
springs or shallow groundwater?  

 The potential exists for contaminants to migrate through groundwater and discharge into 
habitats and/or surface waters. 

 Contaminants may be taken up by terrestrial and rooted aquatic plants whose roots are in 
contact with groundwater present within the root zone. 

 Terrestrial wildlife receptors generally will not come in contact with groundwater unless it 
is discharged to the surface.  

Answer (likely/unlikely/uncertain): Unlikely 

Provide explanation: The depth to regional groundwater is approximately 1300 ft. There are no seeps, 
springs, or shallow groundwater in the area. 

Question E: 

Is infiltration/percolation from contaminated subsurface material a viable transport and exposure 
pathway?  

 The potential for contaminants to migrate to groundwater. 

 The potential for contaminants to migrate to groundwater and discharge into habitats 
and/or surface waters. 

 Contaminants may be taken up by terrestrial and rooted aquatic plants whose roots are in 
contact with groundwater present within the root zone. 

 Terrestrial wildlife receptors generally will not come in contact with groundwater unless it 
is discharged to the surface.  

Answer (likely/unlikely/uncertain): Unlikely 

Provide explanation: The depth to regional groundwater is approximately 1300 ft. There are no seeps, 
springs, or shallow groundwater in the area. 

Question F: 

Might erosion or mass-wasting events be a potential release mechanism for contaminants from 
subsurface materials or perched aquifers to the surface? 

 This question is applicable only to release sites located on or near the mesa edge. 

 Consider the potential erosion of surficial material and the geologic processes of 
canyon/mesa edges. 

Answer (likely/unlikely/uncertain): Unlikely 

Provide explanation: The site is not located near the main canyon edge, so mass wasting is not 
relevant. There is minimal evidence of erosion at the site. COPCs were detected only in the subsurface. 
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Question G: 

Could airborne contaminants interact with receptors through the respiration of vapors? 

 Contaminants must be present as volatiles in the air. 

 Consider the importance of the inhalation of vapors for burrowing animals. 

 Foliar uptake of vapors is typically not a significant exposure pathway. 

Provide quantification of exposure pathway (0=no pathway, 1=unlikely pathway, 2=minor pathway, 
3=major pathway): 

Terrestrial Plants: 1 Unlikely Pathway 

Terrestrial Animals: 1 Unlikely Pathway 

Provide explanation: Only two VOCs were detected in the samples from these SWMUs. 

Question H: 

Could airborne contaminants interact with plants through the deposition of particulates or with 
animals through the inhalation of fugitive dust? 

 For this exposure pathway to be complete, contaminants must be present as particulates 
in the air or as dust. 

 Exposure through the inhalation of fugitive dust is particularly applicable to ground-
dwelling species that would be exposed to dust disturbed by their foraging or burrowing 
activities or by wind movement. 

Provide quantification of exposure pathway (0=no pathway, 1=unlikely pathway, 2=minor pathway, 
3=major pathway): 

Terrestrial Plants: 0 No Pathway 

Terrestrial Animals: 2 Minor Pathway 

Provide explanation: No immediate surface samples were collected. COPCs were detected only in the 
subsurface (starting depth of 2.5 ft bgs or greater). 

Question I: 

Could contaminants interact with plants through root uptake or rain splash from surficial soil? 

 Contaminants in bulk soil may partition into soil solution, making them available to roots. 

 Exposure of terrestrial plants to contaminants may occur through particulates deposited 
on leaf and stem surfaces by rain striking contaminated soil (i.e., rain splash). 

Provide quantification of exposure pathway (0=no pathway, 1=unlikely pathway, 2=minor pathway, 
3=major pathway): 

Terrestrial Plants: 2 Minor Pathway 

Provide explanation: No immediate surface samples were collected. COPCs were detected only in the 
subsurface (starting depth of 2.5 ft bgs or greater). 



Supplemental Investigation Report for S-Site Aggregate Area 

H3-33 

Question J: 

Could contaminants interact with receptors through food web transport from surficial soil? 

 The chemicals may bioaccumulate in animals. 

 Animals may ingest contaminated food. 

Provide quantification of exposure pathway (0=no pathway, 1=unlikely pathway, 2=minor pathway, 
3=major pathway): 

Terrestrial Animals: 2 Minor Pathway 

Provide explanation: No immediate surface samples were collected. COPCs were detected only in the 
subsurface (starting depth of 2.5 ft bgs or greater). 

Question K: 

Could contaminants interact with receptors through the incidental ingestion of surficial soil? 

 Incidental ingestion of contaminated soil could occur while animals grub for food resident 
in the soil, feed on plant matter covered with contaminated soil, or groom themselves. 

Provide quantification of exposure pathway (0=no pathway, 1=unlikely pathway, 2=minor pathway, 
3=major pathway): 

Terrestrial Animals: 2 Minor Pathway 

Provide explanation: No immediate surface samples were collected. COPCs were detected only in the 
subsurface (starting depth of 2.5 ft bgs or greater). 

Question L: 

Could contaminants interact with receptors through dermal contact with surficial soil? 

 Exposure through dermal contact would generally be limited to organic contaminants that 
are lipophilic and can cross epidermal barriers. 

Provide quantification of exposure pathway (0=no pathway, 1=unlikely pathway, 2=minor pathway, 
3=major pathway): 

Terrestrial Animals: 2 Minor Pathway 

Provide explanation: No immediate surface samples were collected. COPCs were detected only in the 
subsurface (starting depth of 2.5 ft bgs or greater). 
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Question M: 

Could contaminants interact with plants or animals through external irradiation? 

 External irradiation is most relevant for gamma-emitting radionuclides. 

 Burial of contamination attenuates radiological exposure. 

Provide quantification of exposure pathway (0=no pathway, 1=unlikely pathway, 2=minor pathway, 
3=major pathway): 

Terrestrial Plants: 0 No Pathway 

Terrestrial Animals: 0 No Pathway 

Provide explanation: No radionuclides were detected or detected above the background. 

Question N: 

Could contaminants interact with plants through direct uptake from water and sediment or 
sediment rain splash? 

 Contaminants may be taken up by terrestrial plants whose roots are in contact with 
surface waters. 

 Terrestrial plants may be exposed to particulates deposited on leaf and stem surfaces by 
rain striking contaminated sediment (i.e., rain splash) in an area that is only periodically 
inundated with water. 

 Contaminants in sediment may partition into soil solution, making them available to roots. 

Provide quantification of exposure pathway (0=no pathway, 1=unlikely pathway, 2=minor pathway, 
3=major pathway): 

Terrestrial Plants: 0 No Pathway 

Provide explanation: No water or sediment is present at the inactive WWTP. 

Question O: 

Could contaminants interact with receptors through food web transport from water and sediment? 

 The chemicals may bioconcentrate in food. 

 Animals may ingest contaminated food. 

Provide quantification of exposure pathway (0=no pathway, 1=unlikely pathway, 2=minor pathway, 
3=major pathway): 

Terrestrial Animals: 0 No Pathway 

Provide explanation: No water or sediment is present at the inactive WWTP. 
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Question P: 

Could contaminants interact with receptors through the ingestion of water and suspended 
sediment? 

 If sediment is present in an area that is only periodically inundated with water, terrestrial 
receptors may incidentally ingest sediment.  

 Terrestrial receptors may ingest water-borne contaminants if contaminated surface waters 
are used as a source of drinking water. 

Provide quantification of exposure pathway (0=no pathway, 1=unlikely pathway, 2=minor pathway, 
3=major pathway): 

Terrestrial Animals: 0 No Pathway 

Provide explanation: No water or sediment is present at the inactive WWTP. 

Question Q: 

Could contaminants interact with receptors through dermal contact with water and sediment? 

 If sediment is present in an area that is only periodically inundated with water, terrestrial 
species may be dermally exposed during dry periods.  

 Terrestrial organisms may be dermally exposed to water-borne contaminants as a result of 
wading or swimming in contaminated waters.  

Provide quantification of exposure pathway (0=no pathway, 1=unlikely pathway, 2=minor pathway, 
3=major pathway): 

Terrestrial Animals: 0 No Pathway 

Provide explanation: No water or sediment is present at the inactive WWTP. 

Question R: 

Could suspended or sediment-based contaminants interact with plants or animals through 
external irradiation? 

 External irradiation is most relevant for gamma-emitting radionuclides. 

 Burial of contamination attenuates radiological exposure. 

Provide quantification of exposure pathway (0=no pathway, 1=unlikely pathway, 2=minor pathway, 
3=major pathway): 

Terrestrial Plants: 0 No Pathway 

Terrestrial Animals: 0 No Pathway 

Provide explanation: No water or sediment is present at the inactive WWTP. 
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Question S: 

Could contaminants bioconcentrate in free-floating aquatic plants, attached aquatic plants, or 
emergent vegetation? 

 Aquatic plants are in direct contact with water.  

 Contaminants in sediment may partition into pore water, making them available to 
submerged roots.  

Provide quantification of exposure pathway (0=no pathway, 1=unlikely pathway, 2=minor pathway, 
3=major pathway): 

Aquatic Plants/Emergent Vegetation: 0 No Pathway 

Provide explanation: There is no aquatic habitat at the inactive WWTP. 

Question T: 

Could contaminants bioconcentrate in sedimentary or water-column organisms?  

 Aquatic receptors may actively or incidentally ingest sediment while foraging.  

 Aquatic receptors may be directly exposed to contaminated sediment or may be exposed 
to contaminants through osmotic exchange, respiration, or ventilation of sediment pore 
waters.  

 Aquatic receptors may be exposed through osmotic exchange, respiration, or ventilation 
of surface waters.  

Provide quantification of exposure pathway (0=no pathway, 1=unlikely pathway, 2=minor pathway, 
3=major pathway): 

Aquatic Animals: 0 No Pathway 

Provide explanation: There is no aquatic habitat at the inactive WWTP. 

Question U: 

Could contaminants bioaccumulate in sedimentary or water-column organisms? 

 Lipophilic organic contaminants and some metals may concentrate in an organism’s 
tissues.  

 Ingestion of contaminated food may result in bioaccumulation through the food web. 

Provide quantification of exposure pathway (0=no pathway, 1=unlikely pathway, 2=minor pathway, 
3=major pathway): 

Aquatic Animals: 0 No Pathway 

Provide explanation: There is no aquatic habitat at the inactive WWTP. 
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Question V: 

Could contaminants interact with aquatic plants or animals through external irradiation?  

 External irradiation is most relevant for gamma-emitting radionuclides.  

 The water column acts to absorb radiation; therefore, external irradiation is typically more 
important for sediment-dwelling organisms.  

Provide quantification of exposure pathway (0=no pathway, 1=unlikely pathway, 2=minor pathway, 
3=major pathway): 

Aquatic Plants: 0 No Pathway 

Aquatic Animals: 0 No Pathway 

Provide explanation: There is no aquatic habitat at the inactive WWTP. 

 
  



Supplemental Investigation Report for S-Site Aggregate Area 

H3-38 

 

 

 Minor  Minor 

 Major  Major 

    

 Major   

   Major 

   Major 

   Minor 

 Minor  Minor 

    

 None   

   None 

   None 

   None 

 None  None 

 

 
  



Supplemental Investigation Report for S-Site Aggregate Area 

H3-39 

 

 

 

 

 

 

 

 

 None  None 

   None 

 None  None 

 

  



Supplemental Investigation Report for S-Site Aggregate Area 

H3-40 

 

 

  



Supplemental Investigation Report for S-Site Aggregate Area 

H3-41 

H3-4.0 300s LINE SUBAGGREGATE 

H3-4.1 Part A—Scoping Meeting Documentation 

Site Identification (Include Aggregate 
Area) 

SWMU 16-026(z), SWMU 16-001(e), SWMU 16-003(d), 
SWMU 16-003(e), SWMU 16-003(f), SWMU 16-003(g), 
SWMU 16-026(b), SWMU 16-026(c), SWMU 16-026(d), 
SWMU 16-026(e), SWMU 16-029(a), SWMU 16-029(b), 
SWMU 16-029(c) 

Form of Site Releases (Solid, Liquid, 
Vapor) 
Describe known or suspected 
mechanisms of release (spills, 
dumping, material disposal, outfall, 
explosive testing, etc.) and describe 
potential areas of release. Reference 
map if appropriate. 

300s Line Subaggregate consists of current buildings with associated 
sumps and outfalls. There is a dry well used for disposal of solvents. 
There is a liquid waste drainline and shared drainages downstream of 
the SWMUs. Therefore, releases were primarily spills and leaks. 

Directly Impacted Media 
Indicate all that apply. 

Surface soil – X 
Surface water / sediment – NA 
Subsurface – X 
Groundwater – NA 
Other, explain – NA 

Vegetation Class Based on Geographic 
Information System (GIS) Vegetation 
Coverage 
Indicate all that apply. 

Water – NA 
Bare ground / Unvegetated – X 
Spruce-fir-aspen-mixed conifer – NA 
Ponderosa pine – X 
Piñon-juniper / juniper savannah – NA 
Grassland-shrubland – X 
Developed – X 
Burned – NA 

Threatened and Endangered Species 
Habitat 
If applicable, list threatened and 
endangered species known or 
suspected of using the site for 
breeding or foraging. 

The 300s Line Subaggregate lies to the west of the mapped T&E 
species habitat and known Mexican spotted owl nest in 
Cañon de Valle. However, the area is within the foraging range of the 
Mexican spotted owl. 

Neighboring/Contiguous/Upgradient 
Sites 
Include a summary of chemicals of 
potential concern and the type of 
releases if impacting site. 
(Use this information to evaluate the 
need to aggregate sites for scoping 
and screening.) 

Surface runoff flows to the east from the SWMUs to the Shared 
Drainages area and ultimately to Martin Springs Canyon reach MS-1. 

Surface-Water Erosion Potential 
Indicate if erosion is present and type; 
terminal point of surface-water 
transport; slope; and surface-water 
run-on sources. Indicate if best 
management practices (BMPs) are in 
place or are needed. 

Runoff pathways to the Shared Drainages were observed crossing the 
area of SWMU 16-026(b). Surface-water erosion is being mitigated by 
field controls near the head of Martin Spring Canyon. 
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H3-4.2 Part B—Site Visit Documentation 

Site ID SWMU 16-026(z), SWMU 16-001(e), SWMU 16-003(d), SWMU 16-003(e), 
SWMU 16-003(f), SWMU 16-003(g), SWMU 16-026(b), SWMU 16-026(c), 
SWMU 16-026(d), SWMU 16-026(e), SWMU 16-029(a), SWMU 16-029(b), 
SWMU 16-029(c) 

Date of Site Visit 10/28/2014 

Site Visit Conducted by Randall Ryti, Tracy McFarland, Joe English, Brian Clayton, John McCann 

 

Receptor Information: 

Estimate cover Relative vegetative cover (high, medium, low, none) = Low to medium  
Relative wetland cover (high, medium, low, none) = None 
Relative structures/asphalt, etc., cover (high, medium, low, none) = Low to 
high 

Field notes on the GIS 
vegetation class  

The majority of the 300s Line subaggregate is developed land with existing 
structures. However, there is some habitat at some SWMUs. The disturbed area in 
the northwest portion of the subaggregate is a relatively bare area with some 
sandy soil over the ground surface. Southwest of SWMU 16-026(b) is the mound of 
elevated fill material associated with the SWMU 16-029(a) HE sumps. The 
vegetative cover in the subaggregate includes grasses, forbs (mullein, golden pea, 
thistle), and shrubs (including wood rose and Gambel oak). Large ponderosa pines 
were present around the edge of the subaggregate. 

Are ecological receptors 
present at the site? 
(yes/no/uncertain) 
Describe the general types 
of receptors present at the 
site (terrestrial and aquatic), 
and note the quality of 
habitat present at the site. 

Yes. Terrestrial receptors, including mammals and birds, could use this area for 
both foraging and nesting. Burrows were noted in outfall and drainage areas with 
grass and forb cover. 

 

Contaminant Transport Information: 

Surface-Water Transport 
Field notes on the erosion 
potential and BMPs, 
including a discussion of 
the terminal point of 
surface-water transport (if 
applicable). 

Run-on from SWMU 16-029(a) and runoff to the Shared Drainages cross the area 
of SWMU 16-026(b). Surface-water erosion is not apparent in this subaggregate. 

Are there any off-site 
transport pathways (surface 
water, air, or groundwater)? 
(yes/no/uncertain) 
Provide explanation 

Yes. Runoff leaving the subaggregate enters the Shared Drainages area. The 
runoff pathways are generally from the west to the east with surface flow going 
from north to the south past the manhole structures entering the Shared 
Drainages. There may be some air dispersion when the area is dry, but it is a 
minor transport pathway. A pathway to groundwater is unlikely, because 
groundwater is approximately 1300 ft bgs to the aquifer (1286 ft bgs at well R-25 
[LANL 2003, 077965, p. B-20]). 
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Ecological Effects Information: 

Physical Disturbance 
(Provide list of major types 
of disturbances, including 
erosion and construction 
activities; review historical 
aerial photos where 
appropriate.) 

Most of the 300s Line Subaggregate is developed land, so it has been disturbed in 
the past. There is little evidence for present-day physical disturbance impacting the 
subaggregate. 

Are there obvious 
ecological effects? 
(yes/no/uncertain) 
Provide explanation and 
apparent cause (e.g., 
contamination, physical 
disturbance, other). 

No. Areas surrounding the developed area show no obvious ecological effects. 

 

Adequacy of Site Characterization: 

Do existing or proposed 
data provide information on 
the nature and extent of 
contamination? 
(yes/no/uncertain) 
Provide explanation 

Yes. The sampling approach in the approved work plan (LANL 2007, 102216, 
NMED 2008, 100115) included biased sampling to determine the nature and extent 
of contamination within the subaggregate and in the downgradient Shared 
Drainages. 

Do existing or proposed 
data for the site address 
potential transport 
pathways of site 
contamination? 
(yes/no/uncertain) 
Provide explanation 

Yes. Data from samples collected within the SWMUs and the Shared Drainages 
address potential transport pathways and characterize the potential ecological risk 
at this site. The results indicate that the nature and extent of contamination at this 
site have been defined. 

 

No Exposure/Transport Pathways: 

If there are no complete exposure pathways to ecological receptors on-site and no transport pathways to 
off-site receptors, do not complete Part C. Provide explanation/justification for proposing an ecological “No 
Further Action” recommendation.  
Not applicable 

 

Additional Field Notes: 

Provide additional field notes on the site setting and potential ecological receptors, if appropriate. 
There is an old asphalt roadway east of the buildings and just downstream of the shared drainage. Gravel was 
noted downslope of the road in both directions. Thus, material from the road could be moving with storm events and 
could be the source of some COPCs (PAHs). Photographs have been taken to document these conditions. 
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H3-4.3 Part C—Ecological Pathways Conceptual Exposure Model 

Provide answers to Questions A to V to develop the Ecological Pathways Conceptual Exposure 
Models (use to complete figures at end of Part C).  

Answer all questions with drop-down menu choices. When finished, select the entire document 
using control A, and press F9. This will update all the fields in the models to reflect the questions. 
You can also click in individual fields in the models and press F9 to update. 

Question A: 

Could soil contaminants reach receptors through vapors? 

 Determine the volatility of the hazardous substance (volatile chemicals generally have 
Henry’s law constant >1E-05 atm-m3/mol and molecular weight <200 g/mol). 

 In the case of burrowing animals, the contamination would have to occur in the depth 
interval where burrows are present (near surface to 5 ft bgs). 

Answer (likely/unlikely/uncertain): Unlikely  

Provide explanation: VOCs were detected, but most of the detections were for acetone and methylene 
chloride. Most of the detected concentrations were similar to the EQL. 

Question B: 

Could the soil contaminants reach receptors through fugitive dust carried in air? 

 Soil contamination would have to be on the actual soil surface to become available for 
dust. 

 In the case of dust exposures to burrowing animals, the contamination would have to 
occur in the depth interval where the burrows occur. 

Answer (likely/unlikely/uncertain): Likely 

Provide explanation: Some COPCs were detected in the surface interval. 

Question C: 

Can contaminated soil be transported to aquatic communities? 

If erosion is an off-site transport pathway, determine the terminal point to see if aquatic receptors 
could be impacted by contamination from the site.  

Answer (likely/unlikely/uncertain): Unlikely 

Provide explanation: There is no aquatic habitat present in the subaggregate, but Martin Spring Canyon 
reach MS-1 is located just downstream. This reach was investigated and assessed as part of the 
Water Canyon and Cañon de Valle Investigation Report (LANL 2011, 207069). 
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Question D: 

Is contaminated groundwater potentially available to biological receptors through seeps or 
springs or shallow groundwater?  

 The potential exists for contaminants to migrate through groundwater and discharge into 
habitats and/or surface waters. 

 Contaminants may be taken up by terrestrial and rooted aquatic plants whose roots are in 
contact with groundwater present within the root zone. 

 Terrestrial wildlife receptors generally will not come in contact with groundwater unless it 
is discharged to the surface.  

Answer (likely/unlikely/uncertain): Unlikely 

Provide explanation: The depth to regional groundwater is approximately 1300 ft. Martin Spring Canyon 
reach MS-1 is located just downstream. This reach was investigated and assessed as part of the 
Water Canyon and Cañon de Valle Investigation Report (LANL 2011, 207069). 

Question E: 

Is infiltration/percolation from contaminated subsurface material a viable transport and exposure 
pathway?  

 The potential for contaminants to migrate to groundwater. 

 The potential for contaminants to migrate to groundwater and discharge into habitats 
and/or surface waters. 

 Contaminants may be taken up by terrestrial and rooted aquatic plants whose roots are in 
contact with groundwater present within the root zone. 

 Terrestrial wildlife receptors generally will not come in contact with groundwater unless it 
is discharged to the surface.  

Answer (likely/unlikely/uncertain): Unlikely 

Provide explanation: The depth to regional groundwater is approximately 1300 ft. There are no seeps, 
springs, or shallow groundwater in the subaggregate. 

Question F: 

Might erosion or mass-wasting events be a potential release mechanism for contaminants from 
subsurface materials or perched aquifers to the surface? 

 This question is applicable only to release sites located on or near the mesa edge. 

 Consider the potential erosion of surficial material and the geologic processes of 
canyon/mesa edges. 

Answer (likely/unlikely/uncertain): Unlikely 

Provide explanation: The site is not located near the mesa edge, so mass wasting is not relevant. There 
is minimal evidence of erosion in the subaggregate. 
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Question G: 

Could airborne contaminants interact with receptors through the respiration of vapors? 

 Contaminants must be present as volatiles in the air. 

 Consider the importance of the inhalation of vapors for burrowing animals. 

 Foliar uptake of vapors is typically not a significant exposure pathway. 

Provide quantification of exposure pathway (0=no pathway, 1=unlikely pathway, 2=minor pathway, 
3=major pathway): 

Terrestrial Plants: 2 Minor Pathway 

Terrestrial Animals: 2 Minor Pathway 

Provide explanation: Some VOCs were detected but at low concentrations. 

Question H: 

Could airborne contaminants interact with plants through the deposition of particulates or with 
animals through the inhalation of fugitive dust? 

 For this exposure pathway to be complete, contaminants must be present as particulates 
in the air or as dust. 

 Exposure through the inhalation of fugitive dust is particularly applicable to ground-
dwelling species that would be exposed to dust disturbed by their foraging or burrowing 
activities or by wind movement. 

Provide quantification of exposure pathway (0=no pathway, 1=unlikely pathway, 2=minor pathway, 
3=major pathway): 

Terrestrial Plants: 3 Major Pathway 

Terrestrial Animals: 3 Major Pathway 

Provide explanation: Surface-soil contamination is present in the subaggregate. 

Question I: 

Could contaminants interact with plants through root uptake or rain splash from surficial soil? 

 Contaminants in bulk soil may partition into soil solution, making them available to roots. 

 Exposure of terrestrial plants to contaminants may occur through particulates deposited 
on leaf and stem surfaces by rain striking contaminated soil (i.e., rain splash). 

Provide quantification of exposure pathway (0=no pathway, 1=unlikely pathway, 2=minor pathway, 
3=major pathway): 

Terrestrial Plants: 3 Major Pathway 

Provide explanation: Surface-soil contamination is present in the subaggregate. 
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Question J: 

Could contaminants interact with receptors through food web transport from surficial soil? 

 The chemicals may bioaccumulate in animals. 

 Animals may ingest contaminated food. 

Provide quantification of exposure pathway (0=no pathway, 1=unlikely pathway, 2=minor pathway, 
3=major pathway): 

Terrestrial Animals: 3 Major Pathway 

Provide explanation: COPCs are present in the surface soil. 

Question K: 

Could contaminants interact with receptors through the incidental ingestion of surficial soil? 

 Incidental ingestion of contaminated soil could occur while animals grub for food resident 
in the soil, feed on plant matter covered with contaminated soil, or groom themselves. 

Provide quantification of exposure pathway (0=no pathway, 1=unlikely pathway, 2=minor pathway, 
3=major pathway): 

Terrestrial Animals: 3 Major Pathway 

Provide explanation: COPCs are present in the surface soil. 

Question L: 

Could contaminants interact with receptors through dermal contact with surficial soil? 

 Exposure through dermal contact would generally be limited to organic contaminants that 
are lipophilic and can cross epidermal barriers. 

Provide quantification of exposure pathway (0=no pathway, 1=unlikely pathway, 2=minor pathway, 
3=major pathway): 

Terrestrial Animals: 2 Minor Pathway 

Provide explanation: Low to moderate concentrations of lipophilic COPCs were detected in surface soil. 
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Question M: 

Could contaminants interact with plants or animals through external irradiation? 

 External irradiation is most relevant for gamma-emitting radionuclides. 

 Burial of contamination attenuates radiological exposure. 

Provide quantification of exposure pathway (0=no pathway, 1=unlikely pathway, 2=minor pathway, 
3=major pathway): 

Terrestrial Plants: 2 Minor Pathway 

Terrestrial Animals: 2 Minor Pathway 

Provide explanation: One radionuclide (plutonium-239/240) with minimal external gamma dose was 
detected above background. 

Question N: 

Could contaminants interact with plants through direct uptake from water and sediment or 
sediment rain splash? 

 Contaminants may be taken up by terrestrial plants whose roots are in contact with 
surface waters. 

 Terrestrial plants may be exposed to particulates deposited on leaf and stem surfaces by 
rain striking contaminated sediment (i.e., rain splash) in an area that is only periodically 
inundated with water. 

 Contaminants in sediment may partition into soil solution, making them available to roots. 

Provide quantification of exposure pathway (0=no pathway, 1=unlikely pathway, 2=minor pathway, 
3=major pathway): 

Terrestrial Plants: 0 No Pathway 

Provide explanation: No water or sediment is present in the subaggregate; Martin Spring Canyon was 
investigated and assessed as part of the Water Canyon and Cañon de Valle Investigation Report 
(LANL 2011, 207069). 

Question O: 

Could contaminants interact with receptors through food web transport from water and sediment? 

 The chemicals may bioconcentrate in food. 

 Animals may ingest contaminated food. 

Provide quantification of exposure pathway (0=no pathway, 1=unlikely pathway, 2=minor pathway, 
3=major pathway): 

Terrestrial Animals: 0 No Pathway 

Provide explanation: No water or sediment is present in the subaggregate. 
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Question P: 

Could contaminants interact with receptors through the ingestion of water and suspended 
sediment? 

 If sediment is present in an area that is only periodically inundated with water, terrestrial 
receptors may incidentally ingest sediment.  

 Terrestrial receptors may ingest water-borne contaminants if contaminated surface waters 
are used as a source of drinking water. 

Provide quantification of exposure pathway (0=no pathway, 1=unlikely pathway, 2=minor pathway, 
3=major pathway): 

Terrestrial Animals: 0 No Pathway 

Provide explanation: No water or sediment is present in the subaggregate; Martin Spring Canyon was 
investigated and assessed as part of the Water Canyon and Cañon de Valle Investigation Report 
(LANL 2011, 207069). 

Question Q: 

Could contaminants interact with receptors through dermal contact with water and sediment? 

 If sediment is present in an area that is only periodically inundated with water, terrestrial 
species may be dermally exposed during dry periods.  

 Terrestrial organisms may be dermally exposed to water-borne contaminants as a result of 
wading or swimming in contaminated waters.  

Provide quantification of exposure pathway (0=no pathway, 1=unlikely pathway, 2=minor pathway, 
3=major pathway): 

Terrestrial Animals: 0 No Pathway 

Provide explanation: No water or sediment is present in the subaggregate; Martin Spring Canyon was 
investigated and assessed as part of the Water Canyon and Cañon de Valle Investigation Report 
(LANL 2011, 207069). 

Question R: 

Could suspended or sediment-based contaminants interact with plants or animals through 
external irradiation? 

 External irradiation is most relevant for gamma-emitting radionuclides. 

 Burial of contamination attenuates radiological exposure. 

Provide quantification of exposure pathway (0=no pathway, 1=unlikely pathway, 2=minor pathway, 
3=major pathway): 

Terrestrial Plants: 0 No Pathway 

Terrestrial Animals: 0 No Pathway 
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Provide explanation: No water or sediment is present in the subaggregate; Martin Spring Canyon was 
investigated and assessed as part of the Water Canyon and Cañon de Valle Investigation Report 
(LANL 2011, 207069). 

Question S: 

Could contaminants bioconcentrate in free-floating aquatic plants, attached aquatic plants, or 
emergent vegetation? 

 Aquatic plants are in direct contact with water.  

 Contaminants in sediment may partition into pore water, making them available to 
submerged roots.  

Provide quantification of exposure pathway (0=no pathway, 1=unlikely pathway, 2=minor pathway, 
3=major pathway): 

Aquatic Plants/Emergent Vegetation: 0 No Pathway 

Provide explanation: No water or sediment is present in the subaggregate; Martin Spring Canyon was 
investigated and assessed as part of the Water Canyon and Cañon de Valle Investigation Report 
(LANL 2011, 207069). 

Question T: 

Could contaminants bioconcentrate in sedimentary or water-column organisms?  

 Aquatic receptors may actively or incidentally ingest sediment while foraging.  

 Aquatic receptors may be directly exposed to contaminated sediment or may be exposed 
to contaminants through osmotic exchange, respiration, or ventilation of sediment pore 
waters.  

 Aquatic receptors may be exposed through osmotic exchange, respiration, or ventilation 
of surface waters.  

Provide quantification of exposure pathway (0=no pathway, 1=unlikely pathway, 2=minor pathway, 
3=major pathway): 

Aquatic Animals: 0 No Pathway 

Provide explanation: No water or sediment is present in the subaggregate; Martin Spring Canyon was 
investigated and assessed as part of the Water Canyon and Cañon de Valle Investigation Report 
(LANL 2011, 207069). 

Question U: 

Could contaminants bioaccumulate in sedimentary or water-column organisms? 

 Lipophilic organic contaminants and some metals may concentrate in an organism’s 
tissues.  

 Ingestion of contaminated food may result in bioaccumulation through the food web. 

Provide quantification of exposure pathway (0=no pathway, 1=unlikely pathway, 2=minor pathway, 
3=major pathway): 
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Aquatic Animals: 0 No Pathway 

Provide explanation: No water or sediment is present in the subaggregate; Martin Spring Canyon was 
investigated and assessed as part of the Water Canyon and Cañon de Valle Investigation Report 
(LANL 2011, 207069). 

Question V: 

Could contaminants interact with aquatic plants or animals through external irradiation?  

 External irradiation is most relevant for gamma-emitting radionuclides.  

 The water column acts to absorb radiation; therefore, external irradiation is typically more 
important for sediment-dwelling organisms.  

Provide quantification of exposure pathway (0=no pathway, 1=unlikely pathway, 2=minor pathway, 
3=major pathway): 

Aquatic Plants: 0 No Pathway 

Aquatic Animals: 0 No Pathway 

Provide explanation: No water or sediment is present in the subaggregate; Martin Spring Canyon was 
investigated and assessed as part of the Water Canyon and Cañon de Valle Investigation Report 
(LANL 2011, 207069). 
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H3-5.0 V-SITE SUBAGGREGATE 

H3-5.1 Part A—Scoping Meeting Documentation 

Site Identification (Include Aggregate 
Area) 

AOC C-16-068, AOC C-16-074, SWMU 16-029(x), SWMU 16-029(w), 
SWMU 16-025(x), SWMU 16-017(w)-99, SWMU 16-034(m), 
AOC 16-024(n), SWMU 16-034(n), AOC 16-024(m), 
SWMU 16-017(v)-99, SWMU 16-006(h), SWMU 16-013, 
SWMU 16~017(q)-99, SWMU 16-017(r)-99, SWMU 16-017(s)-99, 
SWMU 16-017(t)-99, SWMU 16-006(g), SWMU 16-031(c) 

Form of Site Releases (Solid, Liquid, 
Vapor) 
Describe known or suspected 
mechanisms of release (spills, 
dumping, material disposal, outfall, 
explosive testing, etc.) and describe 
potential areas of release. Reference 
map if appropriate. 

V-Site Subaggregate consists of former and current buildings with 
associated sumps and outfalls. There were HE storage magazines and 
a septic tank and outfall. Consolidated unit 16-029(x)-99 was the 
subject of a voluntary corrective action (VCA) in 1997. In addition, 
SWMU 16-017(p)-99 is a former HE storage magazine (structure 
16-61) that underwent D&D in 1995 (LANL 1994, 039440, pp. 6–32). 
V-Site had a relatively small amount of industrial activities during the 
early period of Laboratory operations. There is potential for spills and 
releases via outfalls into the adjoining soil. 

Directly Impacted Media 
Indicate all that apply. 

Surface soil – X 
Surface water/sediment – NA 
Subsurface – X 
Groundwater – NA 
Other, explain – NA 

Vegetation Class Based on Geographic 
Information System (GIS) Vegetation 
Coverage 
Indicate all that apply. 

Water – NA 
Bare ground / Unvegetated – NA 
Spruce-fir-aspen-mixed conifer – NA 
Ponderosa pine – X 
Piñon-juniper / juniper savannah – NA 
Grassland-shrubland – X 
Developed – X 
Burned – X 

Threatened and Endangered Species 
Habitat 
If applicable, list threatened and 
endangered species known or 
suspected of using the site for 
breeding or foraging. 

V-Site Subaggregate lies to the west of the mapped T&E species 
habitat and known Mexican spotted owl nest in Cañon de Valle. V-Site 
Subaggregate lies within the foraging area of the Mexican spotted owl. 

Neighboring/Contiguous/Upgradient 
Sites 
Include a summary of chemicals of 
potential concern and the type of 
releases if impacting site. 
(Use this information to evaluate the 
need to aggregate sites for scoping 
and screening.) 

V-Site Subaggregate is spatially distinct from the other subaggregates 
in the S-Site Aggregate Area. 

Surface-Water Erosion Potential 
Indicate if erosion is present and type; 
terminal point of surface-water 
transport; slope; and surface-water 
run-on sources. Indicate if best 
management practices (BMPs) are in 
place or are needed. 

V-Site Subaggregate is relatively flat and distant from the canyons and 
therefore has low surface-water erosion potential. 
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H3-5.2 Part B—Site Visit Documentation 

Site ID AOC C-16-068, AOC C-16-074, SWMU 16-029(x), SWMU 16-029(w), 
SWMU 16-025(x), SWMU 16-017(w)-99, SWMU 16-034(m), AOC 16-024(n), 
SWMU 16-034(n), AOC 16-024(m), SWMU 16-017(v)-99, SWMU 16-006(h), 
SWMU 16-013, SWMU 16~017(q)-99, SWMU 16-017(r)-99, SWMU 16-017(s)-99, 
SWMU 16-017(t)-99, SWMU 16-006(g), SWMU 16-031(c) 

Date of Site Visit 10/28/2014 

Site Visit Conducted by Randall Ryti, Tracy McFarland, Joe English, Brian Clayton, John McCann 

 

Receptor Information: 

Estimate cover Relative vegetative cover (high, medium, low, none) = Low to high  
Relative wetland cover (high, medium, low, none) = None 
Relative structures/asphalt, etc., cover (high, medium, low, none) = High to 
low 

Field notes on the GIS 
vegetation class  

Part of the subaggregate is developed, and the surrounding area contains large 
ponderosa pines, shrubs, grasses, and forbs. 

Are ecological receptors 
present at the site? 
(yes/no/uncertain) 
Describe the general types 
of receptors present at the 
site (terrestrial and aquatic), 
and note the quality of 
habitat present at the site. 

Yes. Terrestrial receptors, including mammals and birds, could use the areas 
adjacent to the V-Site buildings and paved areas for both foraging and nesting. 
V-Site is located within a remote, no-longer-operational site, increasing the 
attractiveness to ecological receptors. 

 

Contaminant Transport Information: 

Surface-Water Transport 
Field notes on the erosion 
potential and BMPs, 
including a discussion of 
the terminal point of 
surface-water transport (if 
applicable). 

V-Site Subaggregate is relatively flat, and surface-water run-off will likely flow south 
to a relatively flat undeveloped area. The most distal part of V-Site was subject to a 
VCA, so there would be little in the way of remaining COPC sources. 

Are there any off-site 
transport pathways (surface 
water, air, or groundwater)? 
(yes/no/uncertain) 
Provide explanation 

No. Transport via surface water beyond the V-Site Subaggregate is not likely, 
given the distance to the nearest canyon features and the relatively level ground. 
Significant transport via air (dust or vapors) is not expected, based on the COPCs 
and their measured concentrations and depths below ground surface. Transport of 
COPCs to regional groundwater is unlikely, because the main aquifer is 
approximately 1300 ft bgs (1286 ft bgs at well R-25 [LANL 2003, 077965, p. B-20]).
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Ecological Effects Information: 

Physical Disturbance 
(Provide list of major types 
of disturbances, including 
erosion and construction 
activities; review historical 
aerial photos where 
appropriate.) 

The V-Site Subaggregate is a developed historical area containing buildings with 
associated concrete and paved areas. The area subject to the VCA was disturbed 
in 1997 and there was also one structured burned during the Cerro Grande fire in 
2000. However, given that the site is inactive, plants and animals have recolonized 
some areas including the asphalt or paved areas. 

Are there obvious 
ecological effects? 
(yes/no/uncertain) 
Provide explanation and 
apparent cause (e.g., 
contamination, physical 
disturbance, other). 

No. Areas that had been disturbed are being recolonized, and the impacts of the 
Cerro Grande fire are no longer evident. 

 

Adequacy of Site Characterization: 

Do existing or proposed 
data provide information on 
the nature and extent of 
contamination? 
(yes/no/uncertain) 
Provide explanation 

Yes. The investigation approach in the approved work plan (LANL 2007, 102216; 
NMED 2008, 100115) included biased sampling to determine if COPCs are present 
and if a release has occurred in the vicinity of the former structures. The results 
indicate that the nature and extent of contamination at this site have been defined 
with the exception of areas not available for sampling because of the presence of 
historic buildings. 

Do existing or proposed 
data for the site address 
potential transport 
pathways of site 
contamination? 
(yes/no/uncertain) 
Provide explanation 

Yes. As discussed above, there is little potential for transport beyond the V-Site 
Subaggregate for COPCs via surface water, air, or groundwater, and the existing 
data support this assertion. 

 

No Exposure/Transport Pathways: 

If there are no complete exposure pathways to ecological receptors on-site and no transport pathways to 
off-site receptors, do not complete Part C. Provide explanation/justification for proposing an ecological “No 
Further Action” recommendation.  
Not applicable 

 

Additional Field Notes: 

Provide additional field notes on the site setting and potential ecological receptors, if appropriate. 
V-Site is an inactive area with historic structures. Because of the age of this site, some of the asphalt is visibly 
degrading (crumbling). This is also true of some other building materials (e.g., concrete). Asphalt can be the source 
of some COPCs (PAHs). Photographs have been taken to document these conditions. The soil on this part of the 
mesa is of variable thickness, and in some places rock is evident at the surface. 
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H3-5.3 Part C—Ecological Pathways Conceptual Exposure Model 

Provide answers to Questions A to V to develop the Ecological Pathways Conceptual Exposure 
Models (use to complete figures at end of Part C).  

Answer all questions with drop-down menu choices. When finished, select the entire document 
using control A, and press F9. This will update all the fields in the models to reflect the questions. 
You can also click in individual fields in the models and press F9 to update. 

Question A: 

Could soil contaminants reach receptors through vapors? 

 Determine the volatility of the hazardous substance (volatile chemicals generally have 
Henry’s law constant >1E-05 atm-m3/mol and molecular weight <200 g/mol). 

 In the case of burrowing animals, the contamination would have to occur in the depth 
interval where burrows are present (near surface to 5 ft bgs). 

Answer (likely/unlikely/uncertain): Unlikely  

Provide explanation: VOCs were detected in the subaggregate. Most were detected in a single sample. 
None of the 10 more frequently detected VOCs were measured at substantial concentrations. 

Question B: 

Could the soil contaminants reach receptors through fugitive dust carried in air? 

 Soil contamination would have to be on the actual soil surface to become available for 
dust. 

 In the case of dust exposures to burrowing animals, the contamination would have to 
occur in the depth interval where the burrows occur. 

Answer (likely/unlikely/uncertain): Likely 

Provide explanation: Some COPCs were detected in the surface interval. 

Question C: 

Can contaminated soil be transported to aquatic communities? 

If erosion is an off-site transport pathway, determine the terminal point to see if aquatic receptors 
could be impacted by contamination from the site.  

Answer (likely/unlikely/uncertain): Unlikely 

Provide explanation: There is no aquatic habitat present in the subaggregate. 
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Question D: 

Is contaminated groundwater potentially available to biological receptors through seeps or 
springs or shallow groundwater?  

 The potential exists for contaminants to migrate through groundwater and discharge into 
habitats and/or surface waters. 

 Contaminants may be taken up by terrestrial and rooted aquatic plants whose roots are in 
contact with groundwater present within the root zone. 

 Terrestrial wildlife receptors generally will not come in contact with groundwater unless it 
is discharged to the surface.  

Answer (likely/unlikely/uncertain): Unlikely 

Provide explanation: The depth to regional groundwater is approximately 1300 ft. There are no seeps, 
springs, or shallow groundwater in the subaggregate. 

Question E: 

Is infiltration/percolation from contaminated subsurface material a viable transport and exposure 
pathway?  

 The potential for contaminants to migrate to groundwater. 

 The potential for contaminants to migrate to groundwater and discharge into habitats 
and/or surface waters. 

 Contaminants may be taken up by terrestrial and rooted aquatic plants whose roots are in 
contact with groundwater present within the root zone. 

 Terrestrial wildlife receptors generally will not come in contact with groundwater unless it 
is discharged to the surface.  

Answer (likely/unlikely/uncertain): Unlikely 

Provide explanation: The depth to regional groundwater is approximately 1300 ft. There are no seeps, 
springs, or shallow groundwater in the subaggregate. 

Question F: 

Might erosion or mass-wasting events be a potential release mechanism for contaminants from 
subsurface materials or perched aquifers to the surface? 

 This question is applicable only to release sites located on or near the mesa edge. 

 Consider the potential erosion of surficial material and the geologic processes of 
canyon/mesa edges. 

Answer (likely/unlikely/uncertain): Unlikely 

Provide explanation: The site is located in a large, flat, vegetated area and not near the mesa edge. 
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Question G: 

Could airborne contaminants interact with receptors through the respiration of vapors? 

 Contaminants must be present as volatiles in the air. 

 Consider the importance of the inhalation of vapors for burrowing animals. 

 Foliar uptake of vapors is typically not a significant exposure pathway. 

Provide quantification of exposure pathway (0=no pathway, 1=unlikely pathway, 2=minor pathway, 
3=major pathway): 

Terrestrial Plants: 2 Minor Pathway 

Terrestrial Animals: 2 Minor Pathway 

Provide explanation: VOCs were detected but at low concentrations. 

Question H: 

Could airborne contaminants interact with plants through the deposition of particulates or with 
animals through the inhalation of fugitive dust? 

 For this exposure pathway to be complete, contaminants must be present as particulates 
in the air or as dust. 

 Exposure through the inhalation of fugitive dust is particularly applicable to ground-
dwelling species that would be exposed to dust disturbed by their foraging or burrowing 
activities or by wind movement. 

Provide quantification of exposure pathway (0=no pathway, 1=unlikely pathway, 2=minor pathway, 
3=major pathway): 

Terrestrial Plants: 3 Major Pathway 

Terrestrial Animals: 3 Major Pathway 

Provide explanation: Surface-soil contamination is present in the subaggregate. 

Question I: 

Could contaminants interact with plants through root uptake or rain splash from surficial soil? 

 Contaminants in bulk soil may partition into soil solution, making them available to roots. 

 Exposure of terrestrial plants to contaminants may occur through particulates deposited 
on leaf and stem surfaces by rain striking contaminated soil (i.e., rain splash). 

Provide quantification of exposure pathway (0=no pathway, 1=unlikely pathway, 2=minor pathway, 
3=major pathway): 

Terrestrial Plants: 3 Major Pathway 

Provide explanation: Surface-soil contamination is present in the subaggregate. 
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Question J: 

Could contaminants interact with receptors through food web transport from surficial soil? 

 The chemicals may bioaccumulate in animals. 

 Animals may ingest contaminated food. 

Provide quantification of exposure pathway (0=no pathway, 1=unlikely pathway, 2=minor pathway, 
3=major pathway): 

Terrestrial Animals: 3 Major Pathway 

Provide explanation: COPCs are present in the surface soil. 

Question K: 

Could contaminants interact with receptors through the incidental ingestion of surficial soil? 

 Incidental ingestion of contaminated soil could occur while animals grub for food resident 
in the soil, feed on plant matter covered with contaminated soil, or groom themselves. 

Provide quantification of exposure pathway (0=no pathway, 1=unlikely pathway, 2=minor pathway, 
3=major pathway): 

Terrestrial Animals: 3 Major Pathway 

Provide explanation: COPCs are present in the surface soil. 

Question L: 

Could contaminants interact with receptors through dermal contact with surficial soil? 

 Exposure through dermal contact would generally be limited to organic contaminants that 
are lipophilic and can cross epidermal barriers. 

Provide quantification of exposure pathway (0=no pathway, 1=unlikely pathway, 2=minor pathway, 
3=major pathway): 

Terrestrial Animals: 2 Minor Pathway 

Provide explanation: Low concentrations of lipophilic COPCs were detected in surface soil. 

Question M: 

Could contaminants interact with plants or animals through external irradiation? 

 External irradiation is most relevant for gamma-emitting radionuclides. 

 Burial of contamination attenuates radiological exposure. 

Provide quantification of exposure pathway (0=no pathway, 1=unlikely pathway, 2=minor pathway, 
3=major pathway): 

Terrestrial Plants: 2 Minor Pathway 

Terrestrial Animals: 2 Minor Pathway 

Provide explanation: Some radionuclides were detected above background. 
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Question N: 

Could contaminants interact with plants through direct uptake from water and sediment or 
sediment rain splash? 

 Contaminants may be taken up by terrestrial plants whose roots are in contact with 
surface waters. 

 Terrestrial plants may be exposed to particulates deposited on leaf and stem surfaces by 
rain striking contaminated sediment (i.e., rain splash) in an area that is only periodically 
inundated with water. 

 Contaminants in sediment may partition into soil solution, making them available to roots. 

Provide quantification of exposure pathway (0=no pathway, 1=unlikely pathway, 2=minor pathway, 
3=major pathway): 

Terrestrial Plants: 0 No Pathway 

Provide explanation: No water or sediment is present in the subaggregate. 

Question O: 

Could contaminants interact with receptors through food web transport from water and sediment? 

 The chemicals may bioconcentrate in food. 

 Animals may ingest contaminated food. 

Provide quantification of exposure pathway (0=no pathway, 1=unlikely pathway, 2=minor pathway, 
3=major pathway): 

Terrestrial Animals: 0 No Pathway 

Provide explanation: No water or sediment is present in the subaggregate. 

Question P: 

Could contaminants interact with receptors through the ingestion of water and suspended 
sediment? 

 If sediment is present in an area that is only periodically inundated with water, terrestrial 
receptors may incidentally ingest sediment.  

 Terrestrial receptors may ingest water-borne contaminants if contaminated surface waters 
are used as a source of drinking water. 

Provide quantification of exposure pathway (0=no pathway, 1=unlikely pathway, 2=minor pathway, 
3=major pathway): 

Terrestrial Animals: 0 No Pathway 

Provide explanation: No water or sediment is present in the subaggregate. 
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Question Q: 

Could contaminants interact with receptors through dermal contact with water and sediment? 

 If sediment is present in an area that is only periodically inundated with water, terrestrial 
species may be dermally exposed during dry periods.  

 Terrestrial organisms may be dermally exposed to water-borne contaminants as a result of 
wading or swimming in contaminated waters.  

Provide quantification of exposure pathway (0=no pathway, 1=unlikely pathway, 2=minor pathway, 
3=major pathway): 

Terrestrial Animals: 0 No Pathway 

Provide explanation: No water or sediment is present in the subaggregate. 

Question R: 

Could suspended or sediment-based contaminants interact with plants or animals through 
external irradiation? 

 External irradiation is most relevant for gamma-emitting radionuclides. 

 Burial of contamination attenuates radiological exposure. 

Provide quantification of exposure pathway (0=no pathway, 1=unlikely pathway, 2=minor pathway, 
3=major pathway): 

Terrestrial Plants: 0 No Pathway 

Terrestrial Animals: 0 No Pathway 

Provide explanation: No water or sediment is present in the subaggregate. 

Question S: 

Could contaminants bioconcentrate in free-floating aquatic plants, attached aquatic plants, or 
emergent vegetation? 

 Aquatic plants are in direct contact with water.  

 Contaminants in sediment may partition into pore water, making them available to 
submerged roots.  

Provide quantification of exposure pathway (0=no pathway, 1=unlikely pathway, 2=minor pathway, 
3=major pathway): 

Aquatic Plants/Emergent Vegetation: 0 No Pathway 

Provide explanation: There is no aquatic habitat in the subaggregate. 
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Question T: 

Could contaminants bioconcentrate in sedimentary or water-column organisms?  

 Aquatic receptors may actively or incidentally ingest sediment while foraging.  

 Aquatic receptors may be directly exposed to contaminated sediment or may be exposed 
to contaminants through osmotic exchange, respiration, or ventilation of sediment pore 
waters.  

 Aquatic receptors may be exposed through osmotic exchange, respiration, or ventilation 
of surface waters.  

Provide quantification of exposure pathway (0=no pathway, 1=unlikely pathway, 2=minor pathway, 
3=major pathway): 

Aquatic Animals: 0 No Pathway 

Provide explanation: There is no aquatic habitat in the subaggregate. 

Question U: 

Could contaminants bioaccumulate in sedimentary or water-column organisms? 

 Lipophilic organic contaminants and some metals may concentrate in an organism’s 
tissues.  

 Ingestion of contaminated food may result in bioaccumulation through the food web. 

Provide quantification of exposure pathway (0=no pathway, 1=unlikely pathway, 2=minor pathway, 
3=major pathway): 

Aquatic Animals: 0 No Pathway 

Provide explanation: There is no aquatic habitat in the subaggregate. 

Question V: 

Could contaminants interact with aquatic plants or animals through external irradiation?  

 External irradiation is most relevant for gamma-emitting radionuclides.  

 The water column acts to absorb radiation; therefore, external irradiation is typically more 
important for sediment-dwelling organisms.  

Provide quantification of exposure pathway (0=no pathway, 1=unlikely pathway, 2=minor pathway, 
3=major pathway): 

Aquatic Plants: 0 No Pathway 

Aquatic Animals: 0 No Pathway 

Provide explanation: There is no aquatic habitat in the subaggregate. 
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Figure I-1 Weathered asphalt roadways and apron at K-Site Subaggregate Area 
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Figure I-2 Weathered asphalt roadway and building 11-24 looking southeast above Solid 
Waste Management Units (SWMUs) 11-005(b) and 11-011(d) 
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Figure I-3 Weathered asphalt apron above SWMUs 11-006(a) and 11-006(c) looking east 
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Figure I-4 Weathered asphalt roadway and apron to the west of the TA-11 drop tower looking 
east. The circular apron is located upgradient of SWMUs 11-006(a–d). 
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Figure I-5 Weathered asphalt apron above SWMU 11-006(b) looking north 
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Figure I-6 Weathered asphalt apron above SWMU 11-006(d) looking south 
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Figure I-7 Asphalt roadway looking east above SWMU 11-005(c) 
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Figure I-8 Weathered asphalt adjacent to building 11-30 looking east above SWMUs 11-011(a) 
and 11-011(b) 
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Figure I-9 Weathered asphalt roadways at P-Site Subaggregate Area 
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Figure I-10 Ground surface at SWMU 16-025(d2) showing weathered asphalt (surface 
conditions are representative of former TA-16-340 Complex within P-Site) 
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Figure I-11 Weathered asphalt roadway located adjacent to former 
structure 16-478 and upgradient of SWMU 16-031(h) 
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Figure I-12 Burned trees and fire debris from the Cerro Grande fire looking west at Area of 
Concern (AOC) 16-024(a) 
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Figure I-13 Ground surface near AOC 16-024(u) showing weathered asphalt, 
burned trees, and fire debris (conditions are representative of 
western portion of P-Site) 
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Figure I-14 Ground surface near AOC C-16-050 showing weathered asphalt, burned trees, and 
fire debris 
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Figure I-15 Ground surface near AOC C-16-060 showing weathered asphalt and debris 
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Figure I-16 SWMU 13-001 looking east showing impacts from Cerro Grande fire (conditions are 
representative of eastern portion of P-Site) 

  



Supplemental Investigation Report for S-Site Aggregate Area 

I-17 

 

Figure I-17 SWMU 16-029(h) showing impacts from Cerro Grande fire 
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Figure I-18 SWMU 16-004(a) showing standing water in tank 
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Figure I-19 Weathered asphalt roads at 300s Line Subaggregate Area 
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Figure I-20 HE Road within 300s Line Subaggregate Area (conditions 
representative of roadways within 300s Line Subaggregate Area) 
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Figure I-21 SWMU 16-026(z) outfall that discharges to an asphalt-lined culvert 
(building 16-306 in background) 
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Figure I-22 Liquid Waste Trunk Line discharge channel located adjacent to SWMU 16-001(e) 
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Figure I-23 Weathered asphalt parking area located adjacent to SWMU 16-003(d) and 
building 16-300 
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Figure I-24 Weathered asphalt parking area located adjacent to SWMU 16-003(e) and 
building 16-302 
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Figure I-25 Weathered asphalt parking area located adjacent to SWMU 16-003(f) and 
building 16-304 
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Figure I-26 Weathered asphalt parking area located adjacent to SWMU 16-003(g) and 
building 16-306 
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Figure I-27 Weathered asphalt road located adjacent to SWMUs 16-026(b) and 16-029(a) looking 
west at structure 16-307 
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Figure I-28 Fill material with asphalt pieces located directly north of SWMU 16-026(b) 
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Figure I-29 Drainage channel and weathered road adjacent to SWMU 16-026(c) looking 
northwest at metal structure between building 16-306 and structure 16-307 
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Figure I-30 Weathered road located adjacent to SWMUs 16-026(d) and 16-029(c) looking 
southeast at structure 16-303 
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Figure I-31 Weathered road located adjacent to SWMU 16-026(e) looking southeast at 
structure 16-303 
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Figure I-32 Weathered road located adjacent to SWMU 16-029(b) looking northwest at 
structure 16-305 
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Figure I-33 Asphalt-lined drainage channel above Shared Drainages sampling locations 
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Figure I-34 Debris in the Liquid Waste Trunk Line channel 
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Figure I-35 Weathered asphalt roads and Courtyard Area at V-Site Subaggregate Area 
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Figure I-36 Outfall area of SWMU 16-029(x) looking southwest at burned area from 
Cerro Grande fire 
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Figure I-37 Area near SWMU 16-017(w)-99 and adjacent to SWMU 16-025(x) impacted by the 
Cerro Grande fire 
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Figure I-38 Area adjacent to SWMUs 16-034(m) and16-034(n) and AOCs 16-024(m) and 16-024(n) 
impacted by the Cerro Grande fire 
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Figure I-39 Asphalt roadway into V-Site looking east at burned remains of building 16-515 
[SWMU 16-017(v)-99] 
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Nitrate  3.64   

16-608625
RE16-10-974  (0-0.5 ft)
  RE16-10-975  (2.5-3 ft)

  

16-608606
RE16-10-936  (0-0.5 ft)
  RE16-10-937  (5.5-6 ft)

  

16-608616
RE16-10-956  (0-0.5 ft)
  RE16-10-957  (5.5-6 ft)

  

16-608611
RE16-10-946  (0-0.5 ft)
  RE16-10-947  (5.5-6 ft)

  

16-608633
RE16-10-1031  (0-0.5 ft)  

  Zinc  80.6   
RE16-10-1032  (5.5-6 ft)
  

16-608615
RE16-10-954  (0-0.5 ft)  

RE16-10-955  (5.5-6 ft)
  

  

Nitrate  4.87   

16-608617
RE16-10-958  (0-0.5 ft)  

RE16-10-959  (5.5-6 ft)
  Barium  53.5 (J+) 
  

16-608623
RE16-10-970  (0-0.5 ft)
  Lead  51.3   
RE16-10-971  (5.5-6 ft)
  

  

Perchlorate  0.000758 (J) 

16-608631
RE16-10-1027  (0-0.5 ft)  

RE16-10-1028  (5.5-6 ft)
  

  

Perchlorate  0.0015 (J) 

16-608610
RE16-10-944  (0-0.5 ft)
  Cadmium  1.64   
  

  

Zinc  55.5   
RE16-10-945  (5.5-6 ft)

  

16-608627
RE16-10-978  (0-0.5 ft)
  Cobalt  12.1   
  Manganese  747   
  Nitrate  2.21 (J-) 
RE16-10-979  (5.5-6 ft)
  

16-608620
RE16-10-964  (0-0.5 ft)  

  Nitrate  1.71   
RE16-10-965  (4-4.5 ft)
  Chromium  40.3   
  

16-608629
RE16-10-982  (0-0.5 ft)  

  Perchlorate  0.00078 (J) 
  Zinc  97.7   
RE16-10-983  (3.5-4 ft)
  

16-608626
RE16-10-976  (0-0.5 ft)  

  Nitrate  2.78 (J-) 
RE16-10-977  (5.5-6 ft)
  

  

Perchlorate  0.0034   

16-608612
RE16-10-948  (0-0.5 ft)  

  Lead  24.6   
RE16-10-949  (5.5-6 ft)
  Arsenic  3.31   
  Barium  47.9   
  

16-608632
RE16-10-1029  (0-0.5 ft)
  Copper  16   
    Zinc  59.8   
RE16-10-1030  (5.5-6 ft)
  Barium  69.6 (J+) 
  

16-608609
RE16-10-942  (0-0.5 ft)  

RE16-10-943  (5.5-6 ft)
  Arsenic  5.09   
  Barium  59.3   
  

  

Nitrate  1.63   

16-608630
RE16-10-984  (0-0.5 ft)  

  Lead  47.9   
  Perchlorate  0.000689 (J) 
RE16-10-985  (4.5-5 ft)
  Chromium  7.76   
  

16-608622
RE16-10-968  (0-0.5 ft)  

  Nitrate  1.39 (J-) 
  Perchlorate  0.00126 (J) 
RE16-10-969  (5.5-6 ft)
  

  

Perchlorate  0.00484   

16-608628
RE16-10-980  (0-0.5 ft)  

  Nitrate  2.16 (J-) 
RE16-10-981  (2-2.5 ft)
  Barium  62.5 (J+) 
  Copper  14   
  

  

Lead  11.2   

16-608607
RE16-10-938  (0-0.5 ft)
  Nitrate  1.18   
RE16-10-939  (5.5-6 ft)
  Aluminum  9300   
  Arsenic  6.22   
  Chromium  7.93   
  Copper  4.75   
  

  

Nickel  6.99   

16-608624
RE16-10-972  (0-0.5 ft)  

  Nitrate  1.69 (J-) 
RE16-10-973  (5.5-6 ft)
  Calcium  88,400 (J+) 
  Copper  28   
  Perchlorate  0.000835 (J) 
  Sodium  992   
  Zinc  239   

16-608608
RE16-10-940  (0-0.5 ft)  

  Nitrate  1.51   
RE16-10-941  (1.5-2 ft)
  Antimony  1.11   
  Calcium  45,199   
  Copper  17.1   
  

  

Lead  234   
  Mercury  0.69   
  Nitrate  7.07   
  Perchlorate  0.000754 (J) 
  Zinc  96.4   

05A054

04A134

AOC
C-16-062
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Disclaimer: This map was created for work processes
associated with the S-Site Aggregate Area Investigation
Report. All other uses for this map should be confirmed

with the Environmental Programs Directorate.

Portage, Inc.
Date: 08.08.2010

Map: SSite_IR_Plate6.Rev0

2009/2010 sampling
location

NPDES-permitted outfall,
inactive (approx. location)

Former drainline

Communication line

Electric line

Sewer line

Water line

Storm drain

Paved road

Unpaved road

Fence

2-ft elevation contour

10-ft elevation contour

100-ft elevation contour

Former structure or building

Structure or building

Subject SWMU or AOC

Other SWMU or AOC

State Plane Coordinate System
New Mexico, Central Zone, US Foot

NAD 1983, NGVD 1929

PLATE 6.
Summary of inorganic
chemicals above BVs
at SWMU 13-001

Location Map

S-Site Aggregate Area

Map Area

0 25 5012.5
Feet

0 10 205
Meters

Sampling results reported in mg/kg



SWMU
13-001

SWMU
16-025(d2)

AOC
C-16-060

AOC
C-16-050

SWMU
16-004(b)

SWMU
16-004(a)

SWMU
16-004(e)

(former structure 534)

SWMU
16-035 SWMU

16-029(h)

SWMU
13-002

SWMU
16-036

SWMU
16-031(h)

AOC
16-003(p)

SWMU
13-002

340 LP

340 LP

Fishladder Canyon

AOC
C-16-062

03S

05A054

04A134

16-608627
RE16-10-978  (0-0.5 ft)
RE16-10-979  (5.5-6 ft)

16-608625
RE16-10-974  (0-0.5 ft)
RE16-10-975  (2.5-3 ft)

16-608622
RE16-10-968  (0-0.5 ft)
RE16-10-969  (5.5-6 ft)

16-608631
RE16-10-1027  (0-0.5 ft)
RE16-10-1028  (5.5-6 ft)

16-608626
RE16-10-976  (0-0.5 ft)
  TATB  1.33 (J+) 
RE16-10-977  (5.5-6 ft)

16-608628
RE16-10-980  (0-0.5 ft)
RE16-10-981  (2-2.5 ft)
  Toluene  0.00108 (J) 

16-608606
RE16-10-936  (0-0.5 ft)
  Acenaphthene  0.251   
RE16-10-937  (5.5-6 ft)

16-608629
RE16-10-982  (0-0.5 ft)
  Benzoic Acid  0.711 (J) 
RE16-10-983  (3.5-4 ft)

16-608617
RE16-10-958  (0-0.5 ft)
RE16-10-959  (5.5-6 ft)
  Methylene Chloride  0.00259 (J) 

16-608632
RE16-10-1029  (0-0.5 ft)
RE16-10-1030  (5.5-6 ft)
  Isopropyltoluene[4-]  0.000735 (J) 

16-608630
RE16-10-984  (0-0.5 ft)
  Benzo(b)fluoranthene  0.0128 (J) 
  Di-n-butylphthalate  0.863   
RE16-10-985  (4.5-5 ft)
  Bis(2-ethylhexyl)phthalate  0.0748 (J) 

16-608607
RE16-10-938  (0-0.5 ft)
  Benzo(a)anthracene  0.0151 (J) 
  Benzo(a)pyrene  0.0149 (J) 
  Benzo(b)fluoranthene  0.0178 (J) 
  Bis(2-ethylhexyl)phthalate  0.157 (J) 
  Chrysene  0.0138 (J) 
  Fluoranthene  0.0245 (J) 
  Phenanthrene  0.0181 (J) 
  Pyrene  0.0297 (J) 
RE16-10-939  (5.5-6 ft)

16-608613
RE16-10-950  (0-0.5 ft)
  Benzo(a)anthracene  0.0167 (J) 
  Benzo(a)pyrene  0.0199 (J) 
  Benzo(b)fluoranthene  0.0246 (J) 
  Benzo(k)fluoranthene  0.0116 (J) 
  Chrysene  0.0188 (J) 
  Fluoranthene  0.0372   
  Indeno(1,2,3-cd)pyrene  0.0116 (J) 
  Phenanthrene  0.0247 (J) 
  Pyrene  0.0372   
  TATB  1.93 (J+) 
RE16-10-951  (5.5-6 ft)

16-608611
RE16-10-946  (0-0.5 ft)
  Benzo(a)anthracene  0.0266 (J) 
  Benzo(a)pyrene  0.0252 (J) 
  Benzo(b)fluoranthene  0.0353 (J) 
  Benzo(g,h,i)perylene  0.0188 (J) 
  Benzo(k)fluoranthene  0.0173 (J) 
  Chrysene  0.0319 (J) 
  Fluoranthene  0.0616   
  Indeno(1,2,3-cd)pyrene  0.0172 (J) 
  Phenanthrene  0.0285 (J) 
  Pyrene  0.0548   
RE16-10-947  (5.5-6 ft)

16-608609
RE16-10-942  (0-0.5 ft)
  Acenaphthene  0.0191 (J) 
RE16-10-943  (5.5-6 ft)

16-608624
RE16-10-972  (0-0.5 ft)
RE16-10-973  (5.5-6 ft)
  Acetone  0.0379 (J) 
  Butanone[2-]  0.00229 (J) 

16-608608
RE16-10-940  (0-0.5 ft)
RE16-10-941  (1.5-2 ft)
  Acetone  0.0324 (J) 
  Butanone[2-]  0.00618   
  Di-n-butylphthalate  0.337 (J) 

16-608623
RE16-10-970  (0-0.5 ft)
  Benzo(a)anthracene  0.0158 (J) 
  Benzo(b)fluoranthene  0.0412 (J) 
  Chrysene  0.0202 (J) 
  Fluoranthene  0.0319 (J) 
  Phenanthrene  0.0197 (J) 
  Pyrene  0.0401 (J) 
RE16-10-971  (5.5-6 ft)

16-608621
RE16-10-966  (0-0.5 ft)
  Benzo(a)anthracene  0.0205 (J) 
  Benzo(a)pyrene  0.0209 (J) 
  Benzo(b)fluoranthene  0.0269 (J) 
  Benzo(k)fluoranthene  0.0131 (J) 
  Chrysene  0.0198 (J) 
  Fluoranthene  0.0305 (J) 
  Phenanthrene  0.0212 (J) 
  Pyrene  0.0465   
  TATB  1.4 (J+) 

16-608620
RE16-10-964  (0-0.5 ft)
  Benzo(a)anthracene  0.0166 (J) 
  Benzo(b)fluoranthene  0.0195 (J) 
  Bis(2-ethylhexyl)phthalate  1.4 (J) 
  Chrysene  0.0139 (J) 
  Fluoranthene  0.0197 (J) 
  HMX  1.97   
  Pyrene  0.0296 (J) 
  RDX  3.39   
  TATB  4.88 (J+) 
RE16-10-965  (4-4.5 ft)
  HMX  0.397 (J) 
  Methylene Chloride  0.00232 (J) 

16-608616
RE16-10-956  (0-0.5 ft)
  Anthracene  0.00956 (J) 
  Benzo(a)anthracene  0.0579   
  Benzo(a)pyrene  0.0692   
  Benzo(b)fluoranthene  0.0883   
  Benzo(g,h,i)perylene  0.0402 (J) 
  Benzo(k)fluoranthene  0.0379 (J) 
  Chrysene  0.067   
  Fluoranthene  0.107   
  Indeno(1,2,3-cd)pyrene  0.04 (J) 
  Phenanthrene  0.0597   
  Pyrene  0.14   
RE16-10-957  (5.5-6 ft)

16-608615
RE16-10-954  (0-0.5 ft)
  Pyrene  0.0147 (J) 
RE16-10-955  (5.5-6 ft)
  Acenaphthene  0.0142 (J) 
  Anthracene  0.0178 (J) 
  Benzo(a)anthracene  0.0321 (J) 
  Benzo(a)pyrene  0.0233 (J) 
  Benzo(b)fluoranthene  0.0295 (J) 
  Chrysene  0.0285 (J) 
  Fluoranthene  0.0698   
  Indeno(1,2,3-cd)pyrene  0.0127 (J) 
  Naphthalene  0.0193 (J) 
  Phenanthrene  0.0707   
  Pyrene  0.0625   

16-608614
RE16-10-952  (0-0.5 ft)
  Acenaphthene  0.0371 (J) 
  Anthracene  0.0115 (J) 
  Benzo(a)anthracene  0.0371 (J) 
  Benzo(a)pyrene  0.0346 (J) 
  Benzo(b)fluoranthene  0.0455 (J) 
  Benzo(g,h,i)perylene  0.0271 (J) 
  Benzo(k)fluoranthene  0.0172 (J) 
  Chrysene  0.0376 (J) 
  Fluoranthene  0.0718   
  Indeno(1,2,3-cd)pyrene  0.028 (J) 
  Phenanthrene  0.0607   
  Pyrene  0.0812   
  TATB  0.682 (J+) 
RE16-10-953  (5.5-6 ft)

16-608610
RE16-10-944  (0-0.5 ft)
  Anthracene  0.0138 (J-) 
  Benzo(a)anthracene  0.0466 (J-) 
  Benzo(a)pyrene  0.041 (J-) 
  Benzo(b)fluoranthene  0.0603 (J-) 
  Benzo(g,h,i)perylene  0.0339 (J-) 
  Benzo(k)fluoranthene  0.0295 (J-) 
  Bis(2-ethylhexyl)phthalate  1.36 (J-) 
  Butylbenzylphthalate  0.315 (J-) 
  Chrysene  0.0482 (J-) 
  Fluoranthene  0.0684 (J-) 
  Indeno(1,2,3-cd)pyrene  0.0301 (J-) 
  Phenanthrene  0.0517 (J-) 
  Pyrene  0.103 (J-) 
  TATB  2.38 (J+) 
RE16-10-945  (5.5-6 ft)

16-608612
RE16-10-948  (0-0.5 ft)
  Acenaphthene  0.038 (J) 
  Anthracene  0.0426   
  Benzo(a)anthracene  0.153   
  Benzo(a)pyrene  0.192   
  Benzo(b)fluoranthene  0.235   
  Benzo(g,h,i)perylene  0.122 (J) 
  Chrysene  0.185   
  Dibenz(a,h)anthracene  0.0414 (J) 
  Fluoranthene  0.323   
  Fluorene  0.0268 (J) 
  HMX  0.176 (J) 
  Indeno(1,2,3-cd)pyrene  0.131 (J) 
  Methylnaphthalene[2-]  0.00912 (J) 
  Phenanthrene  0.229   
  Pyrene  0.349   
  Styrene  0.00239   
  TATB  1.61 (J+) 
RE16-10-949  (5.5-6 ft)

16-608633
RE16-10-1031  (0-0.5 ft)
  Acenaphthene  0.0147 (J) 
  Anthracene  0.0177 (J) 
  Benzo(a)anthracene  0.0959   
  Benzo(a)pyrene  0.115   
  Benzo(b)fluoranthene  0.14   
  Benzo(g,h,i)perylene  0.0751 (J) 
  Benzo(k)fluoranthene  0.0613   
  Chrysene  0.112   
  Fluoranthene  0.195   
  Indeno(1,2,3-cd)pyrene  0.0712 (J) 
  Phenanthrene  0.104   
  Pyrene  0.212   
RE16-10-1032  (5.5-6 ft)
  Acenaphthene  0.0129 (J) 
  Anthracene  0.0203 (J) 
  Benzo(a)anthracene  0.0398   
  Benzo(a)pyrene  0.0295 (J) 
  Benzo(b)fluoranthene  0.0451   
  Benzo(g,h,i)perylene  0.0214 (J) 
  Chrysene  0.0346 (J) 
  Fluoranthene  0.077   
  Fluorene  0.0134 (J) 
  Indeno(1,2,3-cd)pyrene  0.123   
  Naphthalene  0.0237 (J) 
  Phenanthrene  0.0795   
  Pyrene  0.0684   
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Disclaimer: This map was created for work processes
associated with the S-Site Aggregate Area Investigation
Report. All other uses for this map should be confirmed

with the Environmental Programs Directorate.

Portage, Inc.
Date: 08.08.2010

Map: SSite_IR_Plate7.Rev0

2009/2010 sampling
location

NPDES-permitted outfall,
inactive (approx. location)

Former drainline

Communication line

Electric line

Sewer line

Water line

Storm drain

Paved road

Unpaved road

Fence

2-ft elevation contour

10-ft elevation contour

100-ft elevation contour

Former structure or building

Structure or building

Subject SWMU or AOC

Other SWMU or AOC

State Plane Coordinate System
New Mexico, Central Zone, US Foot

NAD 1983, NGVD 1929

PLATE 7.
Organic chemicals
detected in samples
at SWMU 13-001

Location Map

S-Site Aggregate Area

Map Area

0 25 5012.5
Feet

0 10 205
Meters

Sampling results reported in mg/kg



SWMU
16-029(h)

SWMU
16-025(d2)

AOC
C-16-060

AOC
C-16-050

SWMU
16-004(b)

SWMU
16-004(a)

SWMU
16-004(e)

SWMU
13-001

SWMU
16-031(h)

SWMU
13-002

SWMU
16-036

AOC
16-003(p)

SWMU
16-035

340 LP

340 LP

Fishladder Canyon

16-608710
RE16-10-1535  (0-0.5 ft)  

  Nitrate  5.31   
RE16-10-1536  (5.5-6 ft)
  

16-608700
RE16-10-1515  (0-0.5 ft)  

  Nitrate  1.49   
RE16-10-1516  (5.5-6 ft)
  

16-608713
RE16-10-1541  (0-0.5 ft)
  Copper  34   
    Lead  28.1   
  Nitrate  8.85   
RE16-10-1542  (3-3.5 ft)
  

16-608706
RE16-10-1527  (0-0.5 ft)
  Copper  15.5   
  RE16-10-1528  (5.5-6 ft)
  Arsenic  3.94   
  Barium  60.3   
  

16-608707
RE16-10-1529  (0-0.5 ft)  

  Nitrate  2.31   
RE16-10-1530  (5.5-6 ft)
  Arsenic  3.19   
  Barium  86.5   
  

  

Lead  11.6   

16-608714
RE16-10-1543  (0-0.5 ft)
  RE16-10-1544  (5.5-6 ft)

  

RE16-10-1514  (9-9.5 ft)

  

16-611541
RE16-10-13141  (0-0.5 ft)  

RE16-10-13142  (5.5-6 ft)
  Barium  114   
  RE16-10-13143  (9-9.5 ft)

  

16-608709
RE16-10-1533  (0-0.5 ft)
  Copper  20.6     

  Lead  30.2   
  Nitrate  2.48   
RE16-10-1534  (4-4.5 ft)
  

16-608711
RE16-10-1537  (0-0.5 ft)
  Copper  45.7     

  Lead  51.6   
  Nitrate  1.78   
  Zinc  53.5   
RE16-10-1538  (3-3.5 ft)
  

16-608701
RE16-10-1517  (0-0.5 ft)  

  Lead  39.9   
  Nitrate  2.58   
RE16-10-1518  (5.5-6 ft)
  Barium  85.3   
  

  

Nickel  6.82   

16-608702
RE16-10-1519  (0-0.5 ft)
  Cobalt  14.8     

  Lead  23.2   
  Manganese  1420   
  Nitrate  1.37   
RE16-10-1520  (5.5-6 ft)
  

16-608715
RE16-10-1545  (0-0.5 ft)
  Calcium  79,100     

  Lead  48.7   
  Mercury  0.149   
  Zinc  68.4   
RE16-10-1546  (5.5-6 ft)
  

  

Lead  28.3   

16-608712
RE16-10-1539  (0-0.5 ft)  

  Nitrate  2.03   
RE16-10-1540  (3-3.5 ft)
  Antimony  0.927 (J) 
  Chromium  59   
  Copper  15.5   
  

  

Perchlorate  0.000761 (J) 

16-608705
RE16-10-1525  (0-0.5 ft)
  Copper  34.7   
  

  Lead  125   
  Mercury  0.955   
  Nitrate  1.5   
  Thallium  0.753   
RE16-10-1526  (5.5-6 ft)
  Arsenic  3.46   
  

16-608704
RE16-10-1523  (0-0.5 ft)
  Antimony  3.26 (J-) 
  Calcium  22,900   
  Copper  15.3   
    Lead  47.8   
  Mercury  0.256   
  Zinc  73.8   
RE16-10-1524  (5.5-6 ft)

  

16-608703
RE16-10-1521  (0-0.5 ft)  

RE16-10-1522  (5.5-6 ft)
  Aluminum  9500 (J+) 
  Arsenic  9.92   
  Barium  204   
  

  

Iron  20,400   
  Lead  11.9   
  Perchlorate  0.00115 (J) 
  Silver  1.16   

16-608708
RE16-10-1531  (0-0.5 ft)  

  Nitrate  1.65   
  Perchlorate  0.000729 (J) 
RE16-10-1532  (5.5-6 ft)
  Aluminum  7350 (J+) 
  Arsenic  5.76   
  Barium  60.7   
  

  

Nickel  15.6 (J-) 
  Perchlorate  0.000935 (J) 

AOC
C-16-062

05A054

03S

04A134
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PLATE 8.
Summary of inorganic
chemicals above BVs
at SWMU 16-029(h)
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SWMU
16-029(h)

SWMU
16-025(d2)

AOC
C-16-060

AOC
C-16-050

SWMU
16-004(b)

SWMU
16-004(a)

SWMU
16-004(e)

SWMU
13-001

SWMU
16-031(h)

SWMU
13-002

SWMU
16-036

AOC
16-003(p)

SWMU
16-035

340 LP

340 LP

Fishladder Canyon

AOC
C-16-062

05A054

03S

04A134

16-608708
RE16-10-1531  (0-0.5 ft)
RE16-10-1532  (5.5-6 ft)
  Methylene Chloride  0.00407 (J) 

16-608706
RE16-10-1527  (0-0.5 ft)
  Fluoranthene  0.02 (J) 
  Pyrene  0.0194 (J) 
RE16-10-1528  (5.5-6 ft)

16-608712
RE16-10-1539  (0-0.5 ft)
  Benzo(b)fluoranthene  0.0176 (J) 
  Benzoic Acid  0.681 (J) 
  Fluoranthene  0.0232 (J) 
  Phenanthrene  0.0145 (J) 
  Pyrene  0.0266 (J) 
RE16-10-1540  (3-3.5 ft)

16-608702
RE16-10-1519  (0-0.5 ft)
RE16-10-1520  (5.5-6 ft)
  Benzoic Acid  0.587 (J) 

16-608707
RE16-10-1529  (0-0.5 ft)
  Acenaphthene  0.0661   
RE16-10-1530  (5.5-6 ft)
  Methylene Chloride  0.00321 (J) 

16-611541
RE16-10-13141  (0-0.5 ft)
  Acetone  0.00198 (J) 
  Isopropyltoluene[4-]  0.000704 (J) 
RE16-10-13142  (5.5-6 ft)
  Acetone  0.0022 (J) 
RE16-10-13143  (9-9.5 ft)
  Acetone  0.00279 (J) 

16-608703
RE16-10-1521  (0-0.5 ft)
  TATB  0.324 (J) 
RE16-10-1522  (5.5-6 ft)
  Acetone  0.0278 (J) 
  Butanone[2-]  0.00824 (J) 
  HMX  0.387 (J) 
  RDX  0.142 (J) 

16-608714
RE16-10-1543  (0-0.5 ft)
  Methylene Chloride  0.00243 (J) 
RE16-10-1544  (5.5-6 ft)
  Bis(2-ethylhexyl)phthalate  0.102 (J) 
  HMX  47.2   
  RDX  23.9 (J) 
  TATB  0.357 (J) 
RE16-10-1514  (9-9.5 ft)
  Acetone  0.00187 (J) 

16-608711
RE16-10-1537  (0-0.5 ft)
  Benzo(a)anthracene  0.0197 (J) 
  Benzo(a)pyrene  0.0155 (J) 
  Benzo(b)fluoranthene  0.0222 (J) 
  Chrysene  0.0162 (J) 
  Fluoranthene  0.0269 (J) 
  Phenanthrene  0.0186 (J) 
  Pyrene  0.0289 (J) 
RE16-10-1538  (3-3.5 ft)

16-608700
RE16-10-1515  (0-0.5 ft)
  Benzo(a)pyrene  0.0146 (J) 
  Benzo(b)fluoranthene  0.0254 (J) 
  Chrysene  0.0139 (J) 
  Fluoranthene  0.0293 (J) 
  Methylene Chloride  0.00261 (J) 
  Phenanthrene  0.0149 (J) 
  Pyrene  0.0314 (J) 
RE16-10-1516  (5.5-6 ft)

16-608709
RE16-10-1533  (0-0.5 ft)
  Benzo(a)anthracene  0.0174 (J) 
  Benzo(a)pyrene  0.0131 (J) 
  Benzo(b)fluoranthene  0.0178 (J) 
  Chrysene  0.0142 (J) 
  Fluoranthene  0.029 (J) 
  Indeno(1,2,3-cd)pyrene  0.124   
  Phenanthrene  0.0219 (J) 
  Pyrene  0.028 (J) 
RE16-10-1534  (4-4.5 ft)

16-608701
RE16-10-1517  (0-0.5 ft)
  Benzo(a)pyrene  0.0171 (J) 
  Benzo(b)fluoranthene  0.0404 (J) 
  Benzo(g,h,i)perylene  0.0135 (J) 
  Benzo(k)fluoranthene  0.0156 (J) 
  Chrysene  0.0229 (J) 
  Fluoranthene  0.0491   
  Phenanthrene  0.0202 (J) 
  Pyrene  0.0491   
RE16-10-1518  (5.5-6 ft)

16-608715
RE16-10-1545  (0-0.5 ft)
  Benzo(b)fluoranthene  0.0169 (J) 
  Bis(2-ethylhexyl)phthalate  0.128 (J) 
  Fluoranthene  0.0144 (J) 
  Pyrene  0.0188 (J) 
  TATB  7.06 (J) 
  Trimethylbenzene[1,2,4-]  0.000892 (J) 
RE16-10-1546  (5.5-6 ft)
  Benzo(a)anthracene  0.0187 (J) 
  TATB  0.397 (J) 

16-608705
RE16-10-1525  (0-0.5 ft)
  Benzo(a)pyrene  0.0166 (J) 
  Benzo(g,h,i)perylene  0.0133 (J) 
  Chrysene  0.0235 (J) 
  Di-n-butylphthalate  0.582   
  Fluoranthene  0.0463   
  Indeno(1,2,3-cd)pyrene  0.135   
  Phenanthrene  0.0208 (J) 
  Pyrene  0.0447   
RE16-10-1526  (5.5-6 ft)
  Methylene Chloride  0.00364 (J) 

16-608710
RE16-10-1535  (0-0.5 ft)
  Benzo(a)anthracene  0.0304 (J) 
  Benzo(a)pyrene  0.026 (J) 
  Benzo(b)fluoranthene  0.0373 (J) 
  Benzo(k)fluoranthene  0.0195 (J) 
  Benzoic Acid  0.734 (J) 
  Chrysene  0.0287 (J) 
  Fluoranthene  0.0588   
  Phenanthrene  0.044 (J) 
  Pyrene  0.0584   
  TATB  0.615 (J) 
RE16-10-1536  (5.5-6 ft)

16-608713
RE16-10-1541  (0-0.5 ft)
  Benzo(a)anthracene  0.0201 (J) 
  Benzo(a)pyrene  0.0178 (J) 
  Benzo(b)fluoranthene  0.0228 (J) 
  Benzo(k)fluoranthene  0.0159 (J) 
  Chrysene  0.0161 (J) 
  Fluoranthene  0.0313 (J) 
  Phenanthrene  0.0216 (J) 
  Pyrene  0.0327 (J) 
  Tris (o-cresyl) phosphate  0.329 (J) 
RE16-10-1542  (3-3.5 ft)
  Methylene Chloride  0.00275 (J) 

16-608704
RE16-10-1523  (0-0.5 ft)
  Benzo(a)anthracene  0.0338 (J) 
  Benzo(a)pyrene  0.0142 (J) 
  Benzo(b)fluoranthene  0.0224 (J) 
  Benzo(g,h,i)perylene  0.0137 (J) 
  Benzo(k)fluoranthene  0.0139 (J) 
  Chrysene  0.027 (J) 
  Di-n-butylphthalate  0.242 (J) 
  Fluoranthene  0.0685   
  Indeno(1,2,3-cd)pyrene  0.133   
  Methylene Chloride  0.00317 (J) 
  Phenanthrene  0.0228 (J) 
  Pyrene  0.0614   
RE16-10-1524  (5.5-6 ft)
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PLATE 9.
Organic chemicals
detected in samples
at SWMU 16-029(h)
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Sampling results reported in mg/kg



SWMU
16-026(e)

SWMU
16-003(f)

SWMU
16-003(e)

SWMU
16-029(c) SWMU

16-026(d)

SWMU
16-029(d)

REST HO
USE RD

K-SITE RD

16-302

16-301

16-303

16-304

16-01476
0316-95-0153  (0-0.5 ft)
  Barium  200   

16-01475
0316-95-0152  (0-0.5 ft)
  Barium  224   

16-611819
RE16-10-14220  (8.5-9 ft)
  

16-01474
0316-95-0151  (0-0.5 ft)
  Barium  1100   
  Lead  24.7   

16-01472
0316-95-0149  (0-0.5 ft)
  Barium  146   
  Cobalt  8.2   
  Zinc  72.4   

16-01473
0316-95-0150  (0-0.5 ft)
  Barium  766   
  Lead  51.7   
  Vanadium  20.1   
  Zinc  95.4   

16-611816
RE16-10-14211  (0-0.5 ft)
RE16-10-14212  (5.5-6 ft)
  RE16-10-14213  (8.5-9 ft)
  Barium  60.9   

  

16-611818
RE16-10-14217  (0-0.5 ft)
  Nitrate  1.64 (J-) 
RE16-10-14218  (5.5-6 ft)
  RE16-10-14219  (9-9.5 ft)

  

16-611813
RE16-10-14202  (0-0.5 ft)
  Nitrate  1.45   
RE16-10-14203  (5.5-6 ft)
  Barium  232   
  RE16-10-14204  (9-9.5 ft)
  Barium  208   

  

16-611817
RE16-10-14214  (0-0.5 ft)  

RE16-10-14215  (5.5-6 ft)
  RE16-10-14216  (8.5-9 ft)

  

  

Silver  167   

16-611815
RE16-10-14208  (0-0.5 ft)  

  Manganese  702   
RE16-10-14209  (5.5-6 ft)
  Arsenic  8.73   
  Barium  57.9   
  RE16-10-14210  (8.5-9 ft)

  

16-609202
RE16-10-2880  (0-0.5 ft)
  Barium  313     

  Nitrate  2.27   
RE16-10-2881  (4.5-5 ft)
  Chromium  13.3   
  RE16-10-14221  (9-9.5 ft)
  

  

16-609201
RE16-10-2878  (0-0.5 ft)  

  Nitrate  1.63   
RE16-10-2879  (5.5-6 ft)
  Aluminum  7930 (J+) 
  Arsenic  10.5   
  Barium  501   
  Chromium  9.3   
  

  

Lead  15.3   

16-611814
RE16-10-14205  (0-0.5 ft)
  Barium  1250   
    Lead  26.4   
  Nitrate  1.76   
  Zinc  56.3   
RE16-10-14206  (5.5-6 ft)
  Barium  124     

RE16-10-14207  (9-9.5 ft)
  Arsenic  7.69   
  Barium  331   
  

16-611878
RE16-10-14884  (0-0.5 ft)
  Barium  803   
    Lead  35   
  Nitrate  0.77   
    Zinc  60.6   
RE16-10-14885  (5.5-6 ft)
    Nitrate  0.15 (J) 
  

  

Zinc  273   

16-609200
RE16-10-2876  (0-0.5 ft)
  Cadmium  0.51 (J) 
  Copper  15.3   
    Lead  29.3   
  Zinc  218   
RE16-10-2877  (5-5.5 ft)
  Barium  591   
  Chromium  10.1   
    Zinc  64.5 (J) 
RE16-10-14222  (8.5-9 ft)
  Barium  272   

  

  

16-01471
0316-95-0143  (0-0.5 ft)
  Barium  153   
  Cobalt  5.5 (J) 
  Lead  20.4   
  Vanadium  20.8   
  Zinc  103 (J+) 
0316-95-0144  (1.75-2.25 ft)
  Barium  1420   
  Calcium  9550   
  Cobalt  6.5   
  Copper  7.8   
  Vanadium  17.9   
  Zinc  474 (J+) 
0316-95-0145  (5.5-7 ft)
  Barium  270   
  Chromium  11.2   

16-01657
0316-95-0146  (0-0.5 ft)
  Barium  183   
  Cobalt  7.1   
  Lead  26.3   
  Manganese  554   
  Zinc  77.7 (J+) 
0316-95-0147  (0.75-1.25 ft)
  Barium  604   
  Cobalt  3.2 (J) 
  Copper  5.4   
  Lead  16.9   
0316-95-0148  (7.5-9 ft)
  Arsenic  2.8   
  Barium  239   
  Chromium  439   
  Nickel  9.6   
0316-97-0606  (8-8.5 ft)
  Barium  200   
  Chromium  17   
  Cobalt  1600   
  Copper  11,000   
  Nickel  2100   
  Silver  8.6   
  Zinc  4400   
0316-97-0614  (10.5-11.5 ft)
  Barium  332   
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PLATE 10.
Summary of inorganic
chemicals above BVs
at SWMU 16-026(e)
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SWMU
16-026(e)

SWMU
16-003(f)

SWMU
16-003(e)

SWMU
16-029(c) SWMU

16-026(d)

SWMU
16-029(d)

REST HO
USE RD

K-SITE RD

16-302

16-301

16-303

16-304

Liquid Waste
Trunk Line

7570

7550

7570

75
70

7570

7550

7550

16-01476
0316-95-0153  (0-0.5 ft)

16-611819
RE16-10-14220  (8.5-9 ft)
  Benzo(b)fluoranthene  0.0166 (J) 

16-609202
RE16-10-2880  (0-0.5 ft)
RE16-10-2881  (4.5-5 ft)
RE16-10-14221  (9-9.5 ft)

16-611818
RE16-10-14217  (0-0.5 ft)
RE16-10-14218  (5.5-6 ft)
RE16-10-14219  (9-9.5 ft)

16-01473
0316-95-0150  (0-0.5 ft)
  Amino-2,6-dinitrotoluene[4-]  0.236   
  Pyrene  0.075 (J) 
  Trinitrotoluene[2,4,6-]  0.127   

16-611817
RE16-10-14214  (0-0.5 ft)
  Fluoranthene  0.0179 (J) 
  Pyrene  0.0169 (J) 
RE16-10-14215  (5.5-6 ft)
RE16-10-14216  (8.5-9 ft)

16-611815
RE16-10-14208  (0-0.5 ft)
  Tetrachloroethene  0.000611 (J) 
RE16-10-14209  (5.5-6 ft)
RE16-10-14210  (8.5-9 ft)
  HMX  0.2 (J-) 

16-611816
RE16-10-14211  (0-0.5 ft)
  Methylene Chloride  0.00259 (J) 
RE16-10-14212  (5.5-6 ft)
  Methylene Chloride  0.00408 (J-) 
RE16-10-14213  (8.5-9 ft)

16-609201
RE16-10-2878  (0-0.5 ft)
RE16-10-2879  (5.5-6 ft)
  HMX  0.855 (J-) 
  Methylene Chloride  0.00438 (J) 
  RDX  1.02 (J-) 
  Xylene[1,3-]+Xylene[1,4-]  0.000427 (J) 

16-609200
RE16-10-2876  (0-0.5 ft)
  Fluoranthene  0.0264 (J) 
  Phenanthrene  0.0192 (J) 
  Pyrene  0.0264 (J) 
RE16-10-2877  (5-5.5 ft)
  Methylene Chloride  0.00292 (J) 
RE16-10-14222  (8.5-9 ft)
  Benzo(b)fluoranthene  0.0182 (J) 

16-01475
0316-95-0152  (0-0.5 ft)
  Amino-4,6-dinitrotoluene[2-]  0.172   
  Benzo(a)pyrene  0.057 (J) 
  Benzo(b)fluoranthene  0.085 (J) 
  Chrysene  0.061 (J) 
  Fluoranthene  0.13 (J) 
  Phenanthrene  0.1 (J) 
  Pyrene  0.16 (J) 

16-01474
0316-95-0151  (0-0.5 ft)
  Amino-2,6-dinitrotoluene[4-]  0.167   
  Benzo(b)fluoranthene  0.098 (J) 
  Chrysene  0.059 (J) 
  Fluoranthene  0.1 (J) 
  Phenanthrene  0.087 (J) 
  Pyrene  0.18 (J) 
  Trinitrotoluene[2,4,6-]  0.169   

16-01657
0316-95-0146  (0-0.5 ft)
0316-95-0147  (0.75-1.25 ft)
  Amino-2,6-dinitrotoluene[4-]  0.202   
  Amino-4,6-dinitrotoluene[2-]  0.102   
  Benzo(a)anthracene  0.096 (J) 
  Benzo(a)pyrene  0.12 (J) 
  Benzo(b)fluoranthene  0.18 (J) 
  Chrysene  0.12 (J) 
  Fluoranthene  0.25 (J) 
  Phenanthrene  0.19 (J) 
  Pyrene  0.24 (J) 
  Trinitrotoluene[2,4,6-]  0.195   
0316-95-0148  (7.5-9 ft)

16-01472
0316-95-0149  (0-0.5 ft)
  Acenaphthene  0.064 (J) 
  Anthracene  0.091 (J) 
  Benzo(a)anthracene  0.16 (J) 
  Benzo(a)pyrene  0.23 (J) 
  Benzo(b)fluoranthene  0.38 (J) 
  Benzo(g,h,i)perylene  0.11 (J) 
  Chrysene  0.22 (J) 
  Dibenz(a,h)anthracene  0.11 (J) 
  Fluoranthene  0.39 (J) 
  Fluorene  0.044 (J) 
  Indeno(1,2,3-cd)pyrene  0.1 (J) 
  Phenanthrene  0.34 (J) 
  Pyrene  0.77   

16-611813
RE16-10-14202  (0-0.5 ft)
  Benzo(a)anthracene  0.0237 (J) 
  Benzo(a)pyrene  0.0322 (J) 
  Benzo(b)fluoranthene  0.0504   
  Benzo(g,h,i)perylene  0.0193 (J) 
  Chrysene  0.0162 (J) 
  Fluoranthene  0.0258 (J) 
  Indeno(1,2,3-cd)pyrene  0.0184 (J) 
  Pyrene  0.0178 (J) 
RE16-10-14203  (5.5-6 ft)
  Benzo(a)pyrene  0.0285 (J) 
  Benzo(b)fluoranthene  0.0496   
  Benzo(g,h,i)perylene  0.0205 (J) 
  Indeno(1,2,3-cd)pyrene  0.0199 (J) 
RE16-10-14204  (9-9.5 ft)
  Acetone  0.0203 (J) 
  Benzo(b)fluoranthene  0.0174 (J) 

16-01471
0316-95-0143  (0-0.5 ft)
  Acenaphthene  0.057 (J) 
  Anthracene  0.19 (J) 
  Benzo(a)anthracene  0.48   
  Benzo(a)pyrene  0.47   
  Benzo(b)fluoranthene  0.59   
  Benzo(g,h,i)perylene  0.24 (J) 
  Benzo(k)fluoranthene  0.25 (J) 
  Chrysene  0.56   
  Dibenz(a,h)anthracene  0.066 (J) 
  Fluoranthene  1.1   
  Fluorene  0.059 (J) 
  Indeno(1,2,3-cd)pyrene  0.26 (J) 
  Phenanthrene  0.72   
  Pyrene  0.89   
0316-95-0144  (1.75-2.25 ft)
  Amino-2,6-dinitrotoluene[4-]  0.305   
  Amino-4,6-dinitrotoluene[2-]  0.199   
  HMX  0.26   
  Trinitrotoluene[2,4,6-]  0.321   
0316-95-0145  (5.5-7 ft)
  Diethylphthalate  0.12 (J) 
  Trinitrotoluene[2,4,6-]  0.141   

16-611878
RE16-10-14884  (0-0.5 ft)
  3,5-Dinitroaniline  0.0078 (J) 
  Acenaphthene  0.08 (J) 
  Amino-2,6-dinitrotoluene[4-]  0.21   
  Amino-4,6-dinitrotoluene[2-]  0.25   
  Anthracene  0.093 (J) 
  Benzo(a)anthracene  0.2 (J) 
  Benzo(a)pyrene  0.19 (J) 
  Benzo(b)fluoranthene  0.19 (J) 
  Benzo(g,h,i)perylene  0.12 (J) 
  Benzo(k)fluoranthene  0.2 (J) 
  Bis(2-ethylhexyl)phthalate  1.4   
  Chrysene  0.21 (J) 
  Fluoranthene  0.59   
  Fluorene  0.062 (J) 
  HMX  45   
  Indeno(1,2,3-cd)pyrene  0.076 (J) 
  Phenanthrene  0.45   
  Pyrene  0.45   
  RDX  380   
  Trinitrotoluene[2,4,6-]  0.44 (J+) 
RE16-10-14885  (5.5-6 ft)
  Amino-2,6-dinitrotoluene[4-]  0.018 (J) 
  Amino-4,6-dinitrotoluene[2-]  0.012 (J) 
  HMX  2.6   
  Methylene Chloride  0.0056 (J) 
  RDX  3.6   
  Trinitrotoluene[2,4,6-]  0.0082 (J+) 

16-611814
RE16-10-14205  (0-0.5 ft)
  Amino-2,6-dinitrotoluene[4-]  0.171 (J) 
  Amino-4,6-dinitrotoluene[2-]  0.205 (J) 
  Anthracene  0.0184 (J) 
  Benzo(a)anthracene  0.059   
  Benzo(a)pyrene  0.0622   
  Benzo(b)fluoranthene  0.102   
  Benzo(g,h,i)perylene  0.0412   
  Chrysene  0.0571   
  Fluoranthene  0.126   
  HMX  42.5   
  Indeno(1,2,3-cd)pyrene  0.0356 (J) 
  Phenanthrene  0.073   
  Pyrene  0.0862   
  RDX  25.1   
  Tetrachloroethene  0.000905 (J+) 
  Trinitrotoluene[2,4,6-]  0.124 (J) 
RE16-10-14206  (5.5-6 ft)
  Benzo(a)pyrene  0.0135 (J) 
  Benzo(b)fluoranthene  0.0204 (J) 
  HMX  1.2   
  Methylene Chloride  0.00284 (J) 
  RDX  1.64 (J) 
RE16-10-14207  (9-9.5 ft)
  Benzo(b)fluoranthene  0.025 (J) 
  Fluoranthene  0.0126 (J) 
  HMX  1.23   
  Phenanthrene  0.0127 (J) 
  Pyrene  0.0127 (J) 
  RDX  1.18   
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16-609218
RE16-10-2927  (0-0.5 ft)
  Pyrene  0.0122 (J) 
RE16-10-2928  (1.5-2 ft)

16-609229
RE16-10-2947  (0-0.5 ft)
RE16-10-2948  (4-5.5 ft)
  Acetone  0.00242 (J) 
RE16-10-2949  (10-12 ft)
RE16-10-2950  (17.5-20 ft)
RE16-10-2945  (23-25 ft)

16-609217
RE16-10-2925  (0-0.5 ft)
  Fluoranthene  0.0182 (J) 
  Pyrene  0.0268 (J) 
RE16-10-2926  (4.5-5 ft)
  Acetone  0.00548 (J) 

16-609169
RE16-10-2778  (0-0.5 ft)
  Anthracene  0.00835 (J) 
  Benzo(b)fluoranthene  0.0196 (J) 
  Fluoranthene  0.0188 (J) 
  Pyrene  0.0199 (J) 

16-01438
0316-95-0104  (0-0.5 ft)
  Benzo(a)pyrene  0.067 (J) 
  Benzo(b)fluoranthene  0.085 (J) 
  Chrysene  0.076 (J) 
  Fluoranthene  0.13 (J) 
  Phenanthrene  0.082 (J) 
  Pyrene  0.12 (J) 
  Trinitrotoluene[2,4,6-]  0.488   

16-609221
RE16-10-2933  (0-0.5 ft)
  Acetone  0.00291 (J) 
  Benzo(a)anthracene  0.0199 (J) 
  Chrysene  0.018 (J) 
  Fluoranthene  0.0294 (J) 
  Isopropyltoluene[4-]  0.000399 (J) 
  Phenanthrene  0.0192 (J) 
  Pyrene  0.0471   
  Toluene  0.000919 (J) 
  Trinitrotoluene[2,4,6-]  0.174 (J) 

16-611945
RE16-10-2780  (0-0.5 ft)
  Acetone  0.00227 (J-) 
  Anthracene  0.0181 (J) 
  Benzo(a)anthracene  0.0596   
  Benzo(a)pyrene  0.0516   
  Benzo(b)fluoranthene  0.0922   
  Benzo(g,h,i)perylene  0.0306 (J) 
  Chrysene  0.0625   
  Fluoranthene  0.122   
  Indeno(1,2,3-cd)pyrene  0.0294 (J) 
  Phenanthrene  0.0758   
  Pyrene  0.126   

16-609216
RE16-10-2923  (0-0.5 ft)
  Benzo(a)anthracene  0.0331 (J) 
  Benzo(a)pyrene  0.0462   
  Benzo(b)fluoranthene  0.0919   
  Benzo(g,h,i)perylene  0.0448 (J) 
  Benzo(k)fluoranthene  0.0351 (J) 
  Chrysene  0.0525   
  Fluoranthene  0.0694   
  Indeno(1,2,3-cd)pyrene  0.0383 (J) 
  Phenanthrene  0.032 (J) 
  Pyrene  0.0975   
RE16-10-2924  (5.5-6 ft)
  Xylene[1,3-]+Xylene[1,4-]  0.000807 (J) 

16-01458
0316-95-0120  (0-0.5 ft)
  Acenaphthene  0.045 (J) 
  Anthracene  0.076 (J) 
  Benzo(a)anthracene  0.1 (J) 
  Benzo(a)pyrene  0.13 (J) 
  Benzo(b)fluoranthene  0.17 (J) 
  Bis(2-ethylhexyl)phthalate  0.042 (J) 
  Chrysene  0.15 (J) 
  Fluoranthene  0.25 (J) 
  Fluorene  0.04 (J) 
  Indeno(1,2,3-cd)pyrene  0.068 (J) 
  Phenanthrene  0.24 (J) 
  Pyrene  0.4   

16-01457
0316-95-0119  (0-0.5 ft)
  Amino-2,6-dinitrotoluene[4-]  0.354   
  Amino-4,6-dinitrotoluene[2-]  0.362   
  Benzo(a)anthracene  0.094 (J) 
  Benzo(a)pyrene  0.11 (J) 
  Benzo(b)fluoranthene  0.17 (J) 
  Bis(2-ethylhexyl)phthalate  0.045 (J) 
  Chrysene  0.12 (J) 
  Fluoranthene  0.26 (J) 
  HMX  143   
  Phenanthrene  0.12 (J) 
  Pyrene  0.23 (J) 
  RDX  0.649   

16-609219
RE16-10-2929  (0-0.5 ft)
  Anthracene  0.0123 (J) 
  Benzo(a)anthracene  0.0709   
  Benzo(a)pyrene  0.0823   
  Benzo(b)fluoranthene  0.116   
  Benzo(k)fluoranthene  0.0529   
  Chrysene  0.084   
  Fluoranthene  0.135   
  Indeno(1,2,3-cd)pyrene  0.0394 (J) 
  Phenanthrene  0.0731   
  Pyrene  0.194   
  TATB  1.13   
RE16-10-2930  (5.5-6 ft)
  Fluoranthene  0.0175 (J) 
  Pyrene  0.0175 (J) 

16-01435
0316-95-0101  (0-0.5 ft)
  Acenaphthene  0.045 (J) 
  Anthracene  0.066 (J) 
  Benzo(a)anthracene  0.14 (J) 
  Benzo(a)pyrene  0.16 (J) 
  Benzo(b)fluoranthene  0.19 (J) 
  Benzo(g,h,i)perylene  0.09 (J) 
  Benzo(k)fluoranthene  0.077 (J) 
  Chrysene  0.18 (J) 
  Dibenz(a,h)anthracene  0.074 (J) 
  Fluoranthene  0.38 (J) 
  Fluorene  0.043 (J) 
  Naphthalene  0.06 (J) 
  Phenanthrene  0.34 (J) 
  Pyrene  0.34 (J) 

16-01439
0316-95-0105  (0-0.5 ft)
  Acenaphthene  0.3 (J) 
  Amino-4,6-dinitrotoluene[2-]  0.098   
  Anthracene  0.64 (J) 
  Benzo(a)anthracene  1.1 (J) 
  Benzo(a)pyrene  1.2 (J) 
  Benzo(b)fluoranthene  2.2   
  Benzo(g,h,i)perylene  0.64 (J) 
  Chrysene  1.2 (J) 
  Fluoranthene  2.5   
  Fluorene  0.29 (J) 
  HMX  1.06   
  Indeno(1,2,3-cd)pyrene  0.72 (J) 
  Methylphenol[2-]  1.7   
  Phenanthrene  2   
  Pyrene  4.5   
  Trinitrotoluene[2,4,6-]  2.89   

16-01436
0316-95-0102  (0-0.5 ft)
  Acenaphthene  0.31 (J) 
  Amino-2,6-dinitrotoluene[4-]  0.092   
  Amino-4,6-dinitrotoluene[2-]  0.093   
  Anthracene  1   
  Benzo(a)anthracene  1.5   
  Benzo(a)pyrene  1.7   
  Benzo(b)fluoranthene  2.3   
  Benzo(g,h,i)perylene  0.62   
  Benzo(k)fluoranthene  0.91   
  Benzoic Acid  0.18 (J) 
  Chrysene  1.6   
  Dibenz(a,h)anthracene  0.17 (J) 
  Dibenzofuran  0.14 (J) 
  Fluoranthene  3   
  Fluorene  0.31 (J) 
  HMX  1.14   
  Indeno(1,2,3-cd)pyrene  0.79   
  Methylnaphthalene[2-]  0.086 (J) 
  Methylphenol[4-]  0.16 (J) 
  Naphthalene  0.26 (J) 
  Phenanthrene  2.2   
  Pyrene  2.9   
  Tetryl  0.094   
  Trinitrotoluene[2,4,6-]  4.49   

16-01411
0316-95-0092  (0-0.5 ft)
  Bis(2-ethylhexyl)phthalate  0.058 (J) 
  Fluoranthene  0.057 (J) 
  Phenanthrene  0.098 (J) 
  Pyrene  0.059 (J) 
  Trinitrotoluene[2,4,6-]  0.132   
0316-95-0093  (0.5-1 ft)
  Acetone  0.008 (J) 
  Anthracene  0.17 (J) 
  Benzo(a)anthracene  0.24 (J) 
  Bis(2-ethylhexyl)phthalate  4.3   
  Chrysene  0.32 (J) 
  Fluoranthene  0.27 (J) 
  Methylene Chloride  0.004 (J) 
  Phenanthrene  0.36 (J) 
  Pyrene  0.81   
0316-95-0094  (3.5-5 ft)
  Bis(2-ethylhexyl)phthalate  0.11 (J) 
  Trinitrotoluene[2,4,6-]  0.139   

16-01437
0316-95-0103  (0-0.5 ft)
  Amino-2,6-dinitrotoluene[4-]  0.094   
  Anthracene  0.13 (J) 
  Benzo(a)anthracene  0.47 (J) 
  Benzo(a)pyrene  0.58 (J) 
  Benzo(b)fluoranthene  0.89   
  Benzo(g,h,i)perylene  0.24 (J) 
  Benzo(k)fluoranthene  0.31 (J) 
  Benzoic Acid  0.51 (J) 
  Chrysene  0.61 (J) 
  Fluoranthene  1.1   
  Indeno(1,2,3-cd)pyrene  0.29 (J) 
  Methylphenol[4-]  0.089 (J) 
  Phenanthrene  0.54 (J) 
  Pyrene  0.98   
  Trinitrotoluene[2,4,6-]  0.533   

16-609220
RE16-10-2931  (0-0.5 ft)
  Benzo(a)anthracene  0.0305 (J) 
  Benzo(a)pyrene  0.038 (J) 
  Benzo(b)fluoranthene  0.0521   
  Benzo(g,h,i)perylene  0.0239 (J) 
  Benzo(k)fluoranthene  0.0279 (J) 
  Chrysene  0.0432   
  Fluoranthene  0.055   
  Indeno(1,2,3-cd)pyrene  0.0225 (J) 
  Phenanthrene  0.0291 (J) 
  Pyrene  0.0743   
RE16-10-2932  (5.5-6 ft)
  Fluoranthene  0.0143 (J) 
  Isopropyltoluene[4-]  0.000375 (J) 
  Pyrene  0.0125 (J) 
  Xylene[1,3-]+Xylene[1,4-]  0.000375 (J) 

16-01434
0316-95-0095  (0-0.5 ft)
  Acenaphthene  2.4 (J) 
  Amino-4,6-dinitrotoluene[2-]  0.877   
  Anthracene  3.9 (J) 
  Benzo(a)anthracene  7.3 (J) 
  Benzo(a)pyrene  7.9 (J) 
  Benzo(b)fluoranthene  5.8 (J) 
  Benzo(g,h,i)perylene  6 (J) 
  Bis(2-ethylhexyl)phthalate  3 (J) 
  Chrysene  9.9 (J) 
  Dibenzofuran  1.6 (J) 
  Dinitrotoluene[2,4-]  0.406   
  Fluoranthene  11   
  Fluorene  2.7 (J) 
  HMX  0.818   
  Indeno(1,2,3-cd)pyrene  4.9 (J) 
  Methylnaphthalene[2-]  1.2 (J) 
  Naphthalene  3.8 (J) 
  Phenanthrene  15   
  Pyrene  26   
  RDX  1.1   
  Tetryl  1.13   
  Trinitrobenzene[1,3,5-]  0.262   
  Trinitrotoluene[2,4,6-]  90.1   
0316-95-0096  (0.33-0.83 ft)
  Acenaphthene  7.2   
  Acenaphthylene  0.091 (J) 
  Amino-4,6-dinitrotoluene[2-]  1.53   
  Anthracene  27   
  Benzo(a)anthracene  31   
  Benzo(a)pyrene  31   
  Benzo(b)fluoranthene  22   
  Benzo(g,h,i)perylene  23   
  Benzo(k)fluoranthene  29   
  Bis(2-ethylhexyl)phthalate  7.5   
  Butanone[2-]  0.01 (J) 
  Chrysene  43   
  Di-n-butylphthalate  0.24 (J) 
  Dibenzofuran  4.7   
  Dimethylphenol[2,4-]  0.29 (J) 
  Dinitrotoluene[2,4-]  0.417   
  Fluoranthene  57   
  Fluorene  7   
  HMX  20.7   
  Indeno(1,2,3-cd)pyrene  19   
  Methylnaphthalene[2-]  3.3   
  Methylphenol[2-]  0.12 (J) 
  Methylphenol[4-]  0.38 (J) 
  Naphthalene  12   
  Phenanthrene  69   
  Pyrene  110   
  RDX  24.5   
  Tetryl  0.514   
  Trichloroethane[1,1,1-]  0.043   
  Trinitrobenzene[1,3,5-]  0.097   
  Trinitrotoluene[2,4,6-]  50.9   
0316-95-0097  (2.5-3.5 ft)
  Acenaphthene  0.17 (J) 
  Anthracene  0.82   
  Benzo(a)anthracene  0.64   
  Benzo(a)pyrene  0.6   
  Benzo(b)fluoranthene  0.52   
  Benzo(g,h,i)perylene  0.46   
  Bis(2-ethylhexyl)phthalate  0.12 (J) 
  Butanone[2-]  0.006 (J) 
  Chrysene  0.93   
  Dibenzofuran  0.11 (J) 
  Fluoranthene  1.6   
  Fluorene  0.21 (J) 
  Indeno(1,2,3-cd)pyrene  0.37 (J) 
  Methylnaphthalene[2-]  0.062 (J) 
  Naphthalene  0.14 (J) 
  Phenanthrene  1.5   
  Pyrene  1.6   
  Trinitrotoluene[2,4,6-]  1.71   

16-01653
0316-95-0098  (0-0.5 ft)
  Acenaphthene  0.1 (J) 
  Anthracene  0.2 (J) 
  Benzo(a)anthracene  0.51   
  Benzo(a)pyrene  0.54   
  Benzo(b)fluoranthene  0.57   
  Benzo(g,h,i)perylene  0.42 (J) 
  Benzo(k)fluoranthene  0.48 (J) 
  Bis(2-ethylhexyl)phthalate  0.37 (J) 
  Chrysene  0.77   
  Dibenzofuran  0.057 (J) 
  Dinitrotoluene[2,4-]  0.48 (J) 
  Fluoranthene  0.83   
  Fluorene  0.11 (J) 
  Indeno(1,2,3-cd)pyrene  0.36 (J) 
  Naphthalene  0.061 (J) 
  Phenanthrene  0.83   
  Pyrene  2   
  Trinitrotoluene[2,4,6-]  1.1   
0316-95-0099  (0.5-1.25 ft)
  Acenaphthene  0.61   
  Acetone  0.031   
  Anthracene  1.2   
  Benzo(a)anthracene  2.6   
  Benzo(a)pyrene  2.3   
  Benzo(b)fluoranthene  2.1   
  Benzo(g,h,i)perylene  2   
  Benzo(k)fluoranthene  1.7   
  Bis(2-ethylhexyl)phthalate  0.39 (J) 
  Chrysene  3.5   
  Dibenzofuran  0.36 (J) 
  Fluoranthene  4.6   
  Fluorene  0.7   
  HMX  0.18   
  Indeno(1,2,3-cd)pyrene  1.8   
  Methylene Chloride  0.007   
  Methylnaphthalene[2-]  0.24 (J) 
  Naphthalene  0.74   
  Phenanthrene  4.7   
  Pyrene  8.5   
  Trichloro-1,2,2-trifluoroethane[1,1,2-]  0.003 (J) 
  Trichlorofluoromethane  0.014   
  Trinitrotoluene[2,4,6-]  1.85   
0316-95-0100  (4.5-5.5 ft)
  Acetone  0.009 (J) 
  Amino-4,6-dinitrotoluene[2-]  0.126   
  Bis(2-ethylhexyl)phthalate  0.21 (J) 
  Chrysene  0.045 (J) 
  Fluoranthene  0.066 (J) 
  Methylene Chloride  0.005 (J) 
  Phenanthrene  0.058 (J) 
  Pyrene  0.062 (J) 
  Trichlorofluoromethane  0.008   
  Trinitrotoluene[2,4,6-]  2.04   

16-609215
RE16-10-2921  (0-0.5 ft)
  Acenaphthene  0.596   
  Acetone  0.00277 (J) 
  Anthracene  1.29   
  Benzo(a)anthracene  3.78   
  Benzo(a)pyrene  3.82   
  Benzo(b)fluoranthene  7.4   
  Benzo(g,h,i)perylene  1.65 (J) 
  Benzo(k)fluoranthene  2.45   
  Chrysene  4.19   
  Dibenzofuran  0.281 (J) 
  Fluoranthene  12.3   
  Fluorene  0.621   
  Indeno(1,2,3-cd)pyrene  1.72 (J) 
  Isopropyltoluene[4-]  0.00043 (J) 
  Methylnaphthalene[2-]  0.0246 (J) 
  Naphthalene  0.0354 (J) 
  Phenanthrene  10.2   
  Pyrene  15.2   
  Toluene  0.00043 (J) 
RE16-10-2922  (5.5-6 ft)
  Acenaphthene  0.0143 (J) 
  Acetone  0.0216 (J) 
  Anthracene  0.0353 (J) 
  Benzo(a)anthracene  0.0996   
  Benzo(a)pyrene  0.0963   
  Benzo(b)fluoranthene  0.139   
  Benzo(g,h,i)perylene  0.0473 (J) 
  Benzo(k)fluoranthene  0.0521   
  Bis(2-ethylhexyl)phthalate  0.157 (J) 
  Chrysene  0.109   
  Fluoranthene  0.209   
  Fluorene  0.016 (J) 
  HMX  0.248 (J) 
  Indeno(1,2,3-cd)pyrene  0.045 (J) 
  Phenanthrene  0.173   
  Pyrene  0.234   
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16-609234
RE16-10-2970  (0-0.5 ft)
  RE16-10-2971  (5.5-6 ft)

  

16-609233
RE16-10-2968  (0-0.5 ft)
  RE16-10-2969  (5.5-6 ft)

  

16-609236
RE16-10-2974  (0-0.5 ft)  

  Lead  26.2   
  Nitrate  1.71 (J-) 
RE16-10-2975  (2.5-3 ft)
  

16-611852
RE16-10-14814  (0-0.5 ft)  

  Nitrate  0.3   
RE16-10-14815  (5.5-6 ft)
  

  

Nitrate  0.15 (J) 

16-611850
RE16-10-14810  (0-0.5 ft)  

  Nitrate  0.087 (J) 
RE16-10-14811  (5.5-6 ft)
  

  

Nitrate  0.26   

16-609237
RE16-10-2976  (0-0.5 ft)  

RE16-10-2977  (5.5-6 ft)
  RE16-10-14802  (8.5-9 ft)
  Barium  139     

  Nitrate  0.059 (J) 
  Selenium  1.4   

16-611856
RE16-10-14821  (0-0.5 ft)  

  Lead  22.7   
  Manganese  742   
  Nitrate  0.22 (J) 
RE16-10-14822  (5.5-6 ft)
  

  

Nitrate  0.83   
  Selenium  1   
RE16-10-14823  (8.5-9 ft)

  

  Nitrate  0.064 (J) 
  Selenium  1.2   

16-611853
RE16-10-14816  (0-0.5 ft)
  Cadmium  0.95     

  Lead  26.7   
  Nitrate  0.25 (J) 
  Zinc  191   
RE16-10-14817  (5.5-6 ft)
  Aluminum  14,400 (J+) 
  Arsenic  2.9   
  Barium  225   
  Beryllium  1.4   
  Calcium  2760 (J+) 
  Cobalt  3.7   
  Copper  8.2   
  

  

Lead  17.1   
  Magnesium  2140   
  Nitrate  0.091 (J) 
  Selenium  1.6   

16-609244
RE16-10-2989  (0-0.5 ft)
  Cadmium  2   
  Copper  14.8     

  Lead  61.7 (J) 
  Zinc  81.8   
RE16-10-2990  (5.5-6 ft)
  Barium  123   
  Calcium  2240 (J+) 
  

  

Selenium  0.59 (J) 
RE16-10-2991  (8.5-9 ft)
  Barium  52.2   

  

  

Selenium  1   

16-611854
RE16-10-14818  (0-0.5 ft)
    Nitrate  0.36   
RE16-10-14819  (5.5-6 ft)
  Aluminum  10,300 (J+) 
  Barium  102   
  Copper  5.9   
    Selenium  0.84   
RE16-10-14820  (8.5-9 ft)
  Barium  65.1   
    Nitrate  0.059 (J) 
  Selenium  0.58 (J) 

16-609238
RE16-10-2978  (1-2 ft)
  Cobalt  37.5   
    Nitrate  2.2   
  Perchlorate  0.000936 (J) 
RE16-10-2979  (6.5-7 ft)
  Aluminum  10,900   
  Barium  85.1   
  Calcium  5060 (J+) 
  

  

  

Nitrate  3.43   

16-609241
RE16-10-2984  (1-1.5 ft)
  Antimony  0.945 (J) 
  Calcium  16,400 (J+)   

  Copper  23.8   

  

  

Nitrate  1.76   
RE16-10-2985  (6.5-7 ft)

  

  

Nitrate  2.85   

16-611851
RE16-10-14812  (0-0.5 ft)  

  Nitrate  0.2 (J) 
RE16-10-14813  (5.5-6 ft)
  Aluminum  9050   
  Barium  77.5 (J+) 
    Nickel  6.6   
  Nitrate  0.3   
  Selenium  1.3   

16-609239
RE16-10-2980  (1-1.5 ft)
  Cobalt  32.7   
    Nitrate  1.77   
  Sodium  1100   
RE16-10-2981  (6.5-7 ft)
  Chromium  38.3   
  

  

Nitrate  1.54   

16-611848
RE16-10-14806  (0-0.5 ft)
  Calcium  6330   
    Nitrate  0.094 (J) 
  Zinc  107   
RE16-10-14807  (5.5-6 ft)
  

  

  

Nitrate  0.074 (J) 

16-609242
RE16-10-2986  (0-0.5 ft)
  Cadmium  0.9   
    Lead  84.4 (J) 
  Zinc  62.3   
RE16-10-2987  (5.5-6 ft)
  RE16-10-2988  (8.5-9 ft)

  

16-609235
RE16-10-2972  (0-0.5 ft)
  Cadmium  1.4   
  Lead  33.6   
  Zinc  58.4   
RE16-10-2973  (1.5-2 ft)
RE16-10-14801  (8.5-9 ft)
  

16-609240
RE16-10-2982  (1-1.5 ft)
  Calcium  9920 (J+) 
    Nitrate  1.43   
RE16-10-2983  (6.5-7 ft)
  

16-611849
RE16-10-14808  (0-0.5 ft)
    Nitrate  0.28   
RE16-10-14809  (5.5-6 ft)
  

  

Nitrate  0.15 (J) 

16-609232
RE16-10-2966  (1.5-2 ft)
    Zinc  161   
RE16-10-2967  (5.5-6 ft)
  

  

Zinc  51.7   

Martin Spring Canyon
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Disclaimer: This map was created for work processes
associated with the S-Site Aggregate Area Investigation
Report. All other uses for this map should be confirmed
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16-609237
RE16-10-2976  (0-0.5 ft)
RE16-10-2977  (5.5-6 ft)
RE16-10-14802  (8.5-9 ft)

16-611854
RE16-10-14818  (0-0.5 ft)
RE16-10-14819  (5.5-6 ft)
RE16-10-14820  (8.5-9 ft)

16-609234
RE16-10-2970  (0-0.5 ft)
  Benzo(b)fluoranthene  0.453   
  Fluoranthene  0.0638 (J) 
  Pyrene  0.0728 (J) 
RE16-10-2971  (5.5-6 ft)

16-609241
RE16-10-2984  (1-1.5 ft)
  Acenaphthene  0.122   
  Acetone  0.0145   
  Anthracene  0.2   
  Benzene  0.000724 (J) 
  Benzo(a)anthracene  0.301   
  Benzo(a)pyrene  0.241   
  Benzo(b)fluoranthene  0.358   
  Benzo(g,h,i)perylene  0.162   
  Butanone[2-]  0.00211 (J) 
  Chrysene  0.245   
  Fluoranthene  0.649   
  Fluorene  0.116   
  Indeno(1,2,3-cd)pyrene  0.14   
  Methylnaphthalene[2-]  0.0693   
  Naphthalene  0.24   
  Phenanthrene  0.614   
  Pyrene  0.56   
  Toluene  0.00164   
  Xylene[1,3-]+Xylene[1,4-]  0.000776 (J) 
RE16-10-2985  (6.5-7 ft)
  Acenaphthene  0.0719   
  Acetone  0.0223   
  Anthracene  0.131   
  Benzo(a)anthracene  0.214   
  Benzo(a)pyrene  0.168   
  Benzo(b)fluoranthene  0.246   
  Benzo(g,h,i)perylene  0.107   
  Chrysene  0.181   
  Fluoranthene  0.475   
  Fluorene  0.0699   
  Indeno(1,2,3-cd)pyrene  0.0906   
  Methylnaphthalene[2-]  0.0339 (J) 
  Naphthalene  0.107   
  Phenanthrene  0.429   
  Pyrene  0.383   

16-609235
RE16-10-2972  (0-0.5 ft)
  Acenaphthene  0.378 (J) 
  Anthracene  0.481   
  Benzo(a)anthracene  1.25   
  Benzo(a)pyrene  1.08   
  Benzo(b)fluoranthene  2.94   
  Benzo(g,h,i)perylene  0.569   
  Chrysene  1.41   
  Fluoranthene  3.06   
  Fluorene  0.318 (J) 
  Indeno(1,2,3-cd)pyrene  0.293 (J) 
  Methylnaphthalene[2-]  0.107 (J) 
  Naphthalene  0.28 (J) 
  Phenanthrene  2.39   
  Pyrene  3.14   
RE16-10-2973  (1.5-2 ft)
  Acenaphthene  0.399   
  Anthracene  0.567   
  Benzo(a)anthracene  0.917   
  Benzo(a)pyrene  0.817   
  Benzo(b)fluoranthene  1.44   
  Benzo(g,h,i)perylene  0.32   
  Chrysene  0.958   
  Dibenz(a,h)anthracene  0.076 (J) 
  Dibenzofuran  0.195 (J) 
  Fluoranthene  2.36   
  Fluorene  0.371   
  Indeno(1,2,3-cd)pyrene  0.238   
  Methylnaphthalene[2-]  0.154   
  Naphthalene  0.542   
  Phenanthrene  2.21   
  Pyrene  2.3   
RE16-10-14801  (8.5-9 ft)

16-609240
RE16-10-2982  (1-1.5 ft)
  Acetone  0.012   
  Anthracene  0.014 (J) 
  Benzo(a)pyrene  0.0546   
  Benzo(b)fluoranthene  0.0849   
  Benzo(g,h,i)perylene  0.036 (J) 
  Chrysene  0.0625   
  Fluoranthene  0.101   
  Indeno(1,2,3-cd)pyrene  0.0334 (J) 
  Phenanthrene  0.0474   
  Pyrene  0.0932   
RE16-10-2983  (6.5-7 ft)
  Acenaphthene  0.0696   
  Acetone  0.00457 (J) 
  Anthracene  0.117   
  Benzo(a)anthracene  0.179   
  Benzo(a)pyrene  0.137   
  Benzo(b)fluoranthene  0.207   
  Benzo(g,h,i)perylene  0.061   
  Chrysene  0.127   
  Fluoranthene  0.429   
  Fluorene  0.0566   
  Indeno(1,2,3-cd)pyrene  0.0578   
  Methylene Chloride  0.0047 (J) 
  Methylnaphthalene[2-]  0.0356 (J) 
  Naphthalene  0.136   
  Phenanthrene  0.339   
  Pyrene  0.305   

16-609242
RE16-10-2986  (0-0.5 ft)
  3,5-Dinitroaniline  0.017 (J) 
  Acenaphthene  0.066 (J) 
  Anthracene  0.089 (J) 
  Benzo(a)anthracene  0.28 (J) 
  Benzo(a)pyrene  0.26 (J) 
  Benzo(b)fluoranthene  0.28 (J) 
  Benzo(g,h,i)perylene  0.11 (J) 
  Benzo(k)fluoranthene  0.28 (J) 
  Chrysene  0.32 (J) 
  Fluoranthene  0.74   
  Fluorene  0.059 (J) 
  Indeno(1,2,3-cd)pyrene  0.081 (J) 
  Phenanthrene  0.5   
  Pyrene  0.58   
  RDX  0.024 (J-) 
  Trinitrotoluene[2,4,6-]  0.078 (J) 
  Tris (o-cresyl) phosphate  0.83   
RE16-10-2987  (5.5-6 ft)
  Dinitrotoluene[2,4-]  0.0047 (J) 
  Fluoranthene  0.088 (J) 
  Phenanthrene  0.061 (J) 
  Pyrene  0.069 (J) 
  Trinitrotoluene[2,4,6-]  0.067 (J) 
  Tris (o-cresyl) phosphate  0.22   
RE16-10-2988  (8.5-9 ft)
  Fluoranthene  0.046 (J) 

16-609239
RE16-10-2980  (1-1.5 ft)
  Acenaphthene  0.0243 (J) 
  Anthracene  0.0479   
  Benzo(a)anthracene  0.119   
  Benzo(a)pyrene  0.151   
  Benzo(b)fluoranthene  0.214   
  Benzo(g,h,i)perylene  0.14   
  Chrysene  0.123   
  Dibenz(a,h)anthracene  0.0394 (J) 
  Fluoranthene  0.22   
  Fluorene  0.0179 (J) 
  Indeno(1,2,3-cd)pyrene  0.118   
  Phenanthrene  0.165   
  Pyrene  0.205   
  Xylene[1,2-]  0.000398 (J) 
RE16-10-2981  (6.5-7 ft)
  Benzo(a)anthracene  0.0235 (J) 
  Benzo(a)pyrene  0.0167 (J) 
  Benzo(b)fluoranthene  0.02 (J) 
  Chrysene  0.0194 (J) 
  Fluoranthene  0.0363 (J) 
  Indeno(1,2,3-cd)pyrene  0.0133 (J) 
  Phenanthrene  0.0227 (J) 
  Pyrene  0.0357 (J) 

16-609238
RE16-10-2978  (1-2 ft)
  Acetone  0.0074 (J) 
  Anthracene  0.0372 (J) 
  Benzo(a)anthracene  0.107   
  Benzo(a)pyrene  0.101   
  Benzo(b)fluoranthene  0.142   
  Benzo(g,h,i)perylene  0.086   
  Chrysene  0.0983   
  Fluoranthene  0.198   
  Indeno(1,2,3-cd)pyrene  0.0749   
  Phenanthrene  0.129   
  Pyrene  0.177   
RE16-10-2979  (6.5-7 ft)
  Acetone  0.148 (J) 
  Anthracene  0.0126 (J) 
  Benzo(a)pyrene  0.0206 (J) 
  Benzo(b)fluoranthene  0.033 (J) 
  Benzo(g,h,i)perylene  0.0178 (J) 
  Fluoranthene  0.0574   
  Indeno(1,2,3-cd)pyrene  0.0144 (J) 
  Phenanthrene  0.0413 (J) 
  Pyrene  0.0432   

16-609244
RE16-10-2989  (0-0.5 ft)
  Acenaphthene  0.062 (J) 
  Anthracene  0.081 (J) 
  Benzo(a)anthracene  0.28 (J) 
  Benzo(a)pyrene  0.27 (J) 
  Benzo(b)fluoranthene  0.25 (J) 
  Benzo(g,h,i)perylene  0.12 (J) 
  Benzo(k)fluoranthene  0.28 (J) 
  Chrysene  0.32 (J) 
  Dinitrotoluene[2,4-]  0.007 (J) 
  Fluoranthene  0.73   
  Indeno(1,2,3-cd)pyrene  0.1 (J) 
  Phenanthrene  0.45 (J) 
  Pyrene  0.59   
  Trinitrotoluene[2,4,6-]  0.021 (J) 
  Tris (o-cresyl) phosphate  0.25   
RE16-10-2990  (5.5-6 ft)
RE16-10-2991  (8.5-9 ft)
  Fluoranthene  0.041 (J) 

16-611848
RE16-10-14806  (0-0.5 ft)
  Acenaphthene  0.041 (J) 
  Anthracene  0.064 (J) 
  Benzo(a)anthracene  0.2 (J) 
  Benzo(a)pyrene  0.18 (J) 
  Benzo(b)fluoranthene  0.17 (J) 
  Benzo(g,h,i)perylene  0.12 (J) 
  Benzo(k)fluoranthene  0.22 (J) 
  Bis(2-ethylhexyl)phthalate  0.087 (J) 
  Chrysene  0.22 (J) 
  Di-n-butylphthalate  0.086 (J) 
  Fluoranthene  0.49   
  Fluorene  0.036 (J) 
  Indeno(1,2,3-cd)pyrene  0.082 (J) 
  Phenanthrene  0.29 (J) 
  Phenol  0.11 (J) 
  Pyrene  0.41   
RE16-10-14807  (5.5-6 ft)

16-609232
RE16-10-2966  (1.5-2 ft)
  Fluoranthene  0.0412 (J) 
  Phenanthrene  0.0298 (J) 
  Pyrene  0.0417 (J) 
RE16-10-2967  (5.5-6 ft)
  Anthracene  0.0357 (J) 
  Benzo(a)anthracene  0.0803   
  Benzo(a)pyrene  0.0786   
  Benzo(b)fluoranthene  0.0489   
  Benzo(g,h,i)perylene  0.044 (J) 
  Benzo(k)fluoranthene  0.0359 (J) 
  Chrysene  0.072   
  Fluoranthene  0.192   
  Fluorene  0.0164 (J) 
  Indeno(1,2,3-cd)pyrene  0.176   
  Phenanthrene  0.133   
  Pyrene  0.173   

16-611849
RE16-10-14808  (0-0.5 ft)
  Anthracene  0.061 (J) 
  Benzo(a)anthracene  0.27 (J) 
  Benzo(a)pyrene  0.25 (J) 
  Benzo(b)fluoranthene  0.24 (J) 
  Benzo(g,h,i)perylene  0.14 (J) 
  Benzo(k)fluoranthene  0.28 (J) 
  Chrysene  0.29 (J) 
  Dibenz(a,h)anthracene  0.042 (J) 
  Fluoranthene  0.54   
  Indeno(1,2,3-cd)pyrene  0.11 (J) 
  Phenanthrene  0.29 (J) 
  Pyrene  0.47   
RE16-10-14809  (5.5-6 ft)

16-611853
RE16-10-14816  (0-0.5 ft)
  Anthracene  0.053 (J) 
  Benzo(a)anthracene  0.14 (J) 
  Benzo(a)pyrene  0.12 (J) 
  Benzo(b)fluoranthene  0.13 (J) 
  Benzo(g,h,i)perylene  0.07 (J) 
  Benzo(k)fluoranthene  0.15 (J) 
  Chrysene  0.16 (J) 
  Fluoranthene  0.38 (J) 
  Indeno(1,2,3-cd)pyrene  0.053 (J) 
  Phenanthrene  0.27 (J) 
  Pyrene  0.3 (J) 
RE16-10-14817  (5.5-6 ft)

16-611851
RE16-10-14812  (0-0.5 ft)
  Fluoranthene  0.048 (J) 
  Pyrene  0.04 (J) 
RE16-10-14813  (5.5-6 ft)
  Benzo(a)anthracene  0.061 (J) 
  Benzo(a)pyrene  0.047 (J) 
  Benzo(b)fluoranthene  0.043 (J) 
  Benzo(k)fluoranthene  0.056 (J) 
  Bis(2-ethylhexyl)phthalate  1.4   
  Chrysene  0.058 (J) 
  Fluoranthene  0.16 (J) 
  Phenanthrene  0.086 (J) 
  Pyrene  0.11 (J) 

16-611856
RE16-10-14821  (0-0.5 ft)
  Butylbenzene[n-]  0.00084 (J) 
  Toluene  0.0022 (J) 
RE16-10-14822  (5.5-6 ft)
RE16-10-14823  (8.5-9 ft)

16-611850
RE16-10-14810  (0-0.5 ft)
  Bis(2-ethylhexyl)phthalate  0.2 (J) 
RE16-10-14811  (5.5-6 ft)
  Diethylphthalate  1.8   

16-609233
RE16-10-2968  (0-0.5 ft)
  Fluoranthene  0.0145 (J) 
  Pyrene  0.0128 (J) 
RE16-10-2969  (5.5-6 ft)

16-609236
RE16-10-2974  (0-0.5 ft)
  Fluoranthene  0.0517 (J) 
  Pyrene  0.0545 (J) 
RE16-10-2975  (2.5-3 ft)

16-611852
RE16-10-14814  (0-0.5 ft)
RE16-10-14815  (5.5-6 ft)
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16-03064
RE16-98-0046  (4.25-4.5 ft)
  Barium  57   
RE16-98-0047  (5.25-5.5 ft)
  Barium  170   

16-609470
RE16-10-3746  (0-0.5 ft)
  

  

Nitrate  1.78   

16-03054
RE16-98-0051  (3-3.5 ft)
  Barium  61   
  Zinc  120   
RE16-98-0017  (5-6 ft)
  Barium  110 (J-) 
  Copper  6.3   

16-03058
0316-97-0021  (4.75-5 ft)
  Boron  14.1   

16-03066
0316-97-0020  (5-5.5 ft)
  Boron  16.8   

16-609485
RE16-10-3791  (0-0.5 ft)  

  Nitrate  1.46   
RE16-10-3792  (17.5-20 ft)
  

  

Nitrate  2.15   

16-03068
RE16-98-0020  (3.5-4.5 ft)
RE16-98-0021  (4.5-5.5 ft)
  Thallium  0.88   

16-609469
RE16-10-3743  (0-0.5 ft)
  Cadmium  0.401 (J) 
  

16-03071
0316-97-0017  (4-4.33 ft)
  Barium  355   
  Boron  9.8   
  Silver  55.6 (J-) 

16-609471
RE16-10-3749  (0-0.5 ft)
  Cadmium  0.449 (J) 
  

  

Nitrate  1.99   16-609472
RE16-10-3752  (0-0.5 ft)
  

  

Silver  2.33   

16-03072
RE16-98-0018  (3.5-4.5 ft)
  Aluminum  12,000   
  Arsenic  2.9 (J-) 
  Barium  590 (J-) 
  Copper  5.6   
  Nickel  6.7   
  Silver  27   
RE16-98-0019  (5-5.5 ft)
  Barium  600 (J-) 
  Silver  26   

16-03077
0316-97-0015  (3.5-4 ft)
  Barium  444   
  Boron  5.8   
  Copper  26.3   
  Nickel  471   
  Silver  15.9 (J-) 
  Uranium  1.98   

16-609476
RE16-10-3764  (0-0.5 ft)
  Cadmium  0.45 (J) 
    Manganese  675   
  Silver  1.93   
RE16-10-3765  (10-12 ft)
  RE16-10-3766  (15-18 ft)

  

  

Nitrate  1.23   16-609475
RE16-10-3761  (0-0.5 ft)
  Cadmium  0.527 (J) 
    Silver  4.26   
RE16-10-3762  (11.5-15 ft)
  RE16-10-3763  (18-20 ft)

  

  

Nitrate  1.19   

16-609473
RE16-10-3755  (0-0.5 ft)
  Barium  302   
  Cadmium  0.604   
  

  

Nitrate  2.24   
  Silver  5.06   
RE16-10-3756  (11-13 ft)
  RE16-10-3757  (16.5-18.5 ft)

  

16-609474
RE16-10-3758  (0-0.5 ft)
  Cadmium  0.521 (J)   

  Nitrate  3.75   
  Silver  1.17   
RE16-10-3759  (11-13 ft)
  RE16-10-3760  (15-17 ft)

  

16-03092
0316-97-0011  (4-4.5 ft)
  Boron  5.2   
  Silver  10.7 (J-) 
  Uranium  2.72   

16-609477
RE16-10-3767  (0-0.5 ft)
  RE16-10-3768  (11.5-13.5 ft)
  Barium  48   

16-609478
RE16-10-3770  (0-0.5 ft)
  Cobalt  12.5   
    Manganese  748   
  Nitrate  1.69   
  Perchlorate  0.000759 (J) 
RE16-10-3771  (10-12 ft)
  RE16-10-3772  (15.5-17.5 ft)

  

16-609480
RE16-10-3776  (0-0.5 ft)
  Nitrate  1.51   
RE16-10-3777  (10-12 ft)
  Boron  1.31 (J) 
  RE16-10-3778  (16.5-18 ft)

  

16-03104
0316-97-0008  (1.5-2 ft)
  Boron  8.6   
  Copper  15.1   
  Silver  6 (J-) 
  Uranium  2.95   

16-609482
RE16-10-3782  (0-0.5 ft)  

  Nitrate  3.08   
  Silver  1.63   
  Zinc  51   
RE16-10-3783  (10-12 ft)
  

  

Selenium  1.2   
RE16-10-3784  (15-17 ft)

  

  Nitrate  0.083 (J) 
  Selenium  1.1   

16-609483
RE16-10-3785  (0-0.5 ft)
RE16-10-3786  (11.5-13 ft)
  

16-609467
RE16-10-3737  (0-0.5 ft)  

  Nitrate  3.51   
RE16-10-3738  (11.5-13 ft)
  Boron  4.17 (J) 
  Calcium  2410 (J+) 
  RE16-10-3739  (15.5-17.5 ft)
  Boron  2.29 (J) 

  

16-609468
RE16-10-3740  (0-0.5 ft)
  Cadmium  0.427 (J)   

  Nitrate  1.6   
RE16-10-3741  (11-14 ft)
  RE16-10-3742  (16.5-18 ft)

  16-609464
RE16-10-3730  (0-0.5 ft)

  

RE16-10-3728  (9.2-13.5 ft)
    Nitrate  0.064 (J) 
  Selenium  0.98   
RE16-10-3729  (16.5-18 ft)
    Nitrate  0.11 (J) 
  Selenium  0.93   

16-609463
RE16-10-3725  (0-0.5 ft)

  

RE16-10-3726  (11-13 ft)  

  Selenium  1.4   
RE16-10-3727  (16.5-18 ft)
    Nitrate  0.076 (J) 
  Selenium  1   

16-609462
RE16-10-3722  (0-0.5 ft)
  RE16-10-3723  (11.5-13 ft)
  RE16-10-3724  (16.5-18 ft)

16-03148
0316-97-0027  (0-1.5 ft)
  Arsenic  8.7   
  Boron  4.7 (J) 
  Cobalt  9.8 (J) 
  Copper  27.5   
  Lead  23.5   
  Manganese  961   
  Silver  40.2   
  Uranium  2.5   
  Vanadium  40.1   

16-609461
RE16-10-3719  (0-0.5 ft)  

RE16-10-3720  (9.5-13 ft)
RE16-10-3721  (16.5-19 ft)
  Boron  1.46 (J) 

16-03153
0316-97-0023  (0-2.5 ft)
0316-97-0024  (10-10.75 ft)

16-03156
0316-97-0025  (0-2.5 ft)
  Silver  3.6   
0316-97-0026  (9.7-11.01 ft)

16-609465
RE16-10-3731  (0-0.5 ft)

  

RE16-10-3732  (11-13 ft)
    Nitrate  0.066 (J) 
  Selenium  1.1   
RE16-10-3733  (16.5-18 ft)  

  Nitrate  0.088 (J) 
  Selenium  1.1   

16-609466
RE16-10-3734  (0-0.5 ft)
  

RE16-10-3736  (10-12 ft)
    Selenium  1.3   
RE16-10-3735  (16.5-18 ft)
    Nitrate  0.18 (J) 
  Selenium  1.2   

16-609481
RE16-10-3779  (0-0.5 ft)
    Manganese  732   
  Nitrate  3.84   
  Perchlorate  0.000733 (J) 
  Silver  1.71   
RE16-10-3780  (10-13 ft)
    Selenium  1.1   
RE16-10-3781  (16.5-18.5 ft)
  

  

Selenium  1.2   

16-609484
RE16-10-3788  (0-0.5 ft)
    

RE16-10-3789  (10-11.5 ft)
  RE16-10-3790  (15-17 ft)

  

16-03174
0316-97-0028  (0-1.5 ft)
  Boron  2.5 (J) 
  Copper  71.2   
  Silver  49.8   
  Uranium  2.09   

16-609479
RE16-10-3773  (0-0.5 ft)  

  Nitrate  2.18   
RE16-10-3774  (10-12 ft)
  RE16-10-3775  (15-16 ft)

16-03100
0316-97-0009  (3-3.5 ft)
  Boron  6.6   
  Copper  18.5   
  Silver  15.6 (J-) 
  Uranium  2.41   

16-03094
0316-97-0010  (4.5-5 ft)
  Boron  6   
  Copper  37.5   
  Silver  10.1 (J-) 
  Uranium  2.04   

16-03088
0316-97-0012  (4.5-5 ft)
  Boron  7.5   
  Copper  25.2   
  Silver  26.3 (J-) 
0316-97-0013  (4.5-5 ft)
  Boron  5.8   
  Copper  19.2   
  Silver  8.9 (J-) 

16-03082
0316-97-0014  (3-3.5 ft)
  Boron  4.9   
  Manganese  863   
  Silver  3.5 (J-) 
  Uranium  2.66   

16-611771
RE16-10-14023  (0-0.5 ft)
    Nitrate  1.3   
  Silver  1.5   
RE16-10-14024  (3-3.5 ft)
  Chromium  19   
    Nickel  9.4   
  Nitrate  0.1 (J) 
  Selenium  2.3   
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PLATE 15.
Summary of inorganic
chemicals above BVs
at SWMU 16-029(x)

Sampling location

2009/2010
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Sampling results reported in mg/kg
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S-Site Aggregate Area
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Disclaimer: This map was created for work processes
associated with the S-Site Aggregate Area Investigation
Report. All other uses for this map should be confirmed

with the Environmental Programs Directorate.

Portage, Inc.
Date: 08.08.2010

Map: SSite_IR_Plate15.Rev0
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16-03174
0316-97-0028  (0-1.5 ft)

16-03148
0316-97-0027  (0-1.5 ft)

16-609470
RE16-10-3746  (0-0.5 ft)

16-609469
RE16-10-3743  (0-0.5 ft)

16-03094
0316-97-0010  (4.5-5 ft)
  Methylene Chloride  0.007   

16-609472
RE16-10-3752  (0-0.5 ft)
  Pentachlorophenol  0.35 (J) 

16-609463
RE16-10-3725  (0-0.5 ft)
RE16-10-3726  (11-13 ft)
RE16-10-3727  (16.5-18 ft)

16-03156
0316-97-0025  (0-2.5 ft)
0316-97-0026  (9.7-11.01 ft)
  RDX  0.24   

16-609485
RE16-10-3791  (0-0.5 ft)
RE16-10-3792  (17.5-20 ft)
  RDX  0.67 (J-) 

16-609483
RE16-10-3785  (0-0.5 ft)
  Tetrachloroethene  0.00275   
RE16-10-3786  (11.5-13 ft)

16-609479
RE16-10-3773  (0-0.5 ft)
RE16-10-3774  (10-12 ft)
RE16-10-3775  (15-16 ft)
  RDX  0.383 (J-) 

16-609462
RE16-10-3722  (0-0.5 ft)
RE16-10-3723  (11.5-13 ft)
  Acetone  0.065   
RE16-10-3724  (16.5-18 ft)

16-03092
0316-97-0011  (4-4.5 ft)
  Amino-4,6-dinitrotoluene[2-]  0.123   
  Methylene Chloride  0.006   

16-03068
RE16-98-0053  (3-3.5 ft)
  Methylene Chloride  0.0075   
RE16-98-0020  (3.5-4.5 ft)
RE16-98-0021  (4.5-5.5 ft)

16-609480
RE16-10-3776  (0-0.5 ft)
RE16-10-3777  (10-12 ft)
RE16-10-3778  (16.5-18 ft)
  Bis(2-chloroethyl)ether  0.0708 (J) 

16-03054
RE16-98-0051  (3-3.5 ft)
  Methylene Chloride  0.0079   
  Trichloro-1,2,2-trifluoroethane[1,1,2-]  0.0063   
RE16-98-0017  (5-6 ft)

16-03082
0316-97-0014  (3-3.5 ft)
  Amino-2,6-dinitrotoluene[4-]  0.201   
  Amino-4,6-dinitrotoluene[2-]  0.427   
  Tetrachloroethene  0.002 (J) 

16-03088
0316-97-0012  (4.5-5 ft)
  Butanone[2-]  0.002 (J) 
  Toluene  0.002 (J) 
0316-97-0013  (4.5-5 ft)
  Amino-4,6-dinitrotoluene[2-]  0.1   

16-609468
RE16-10-3740  (0-0.5 ft)
  Tetrachloroethene  0.00161   
RE16-10-3741  (11-14 ft)
  Acetone  0.0165 (J) 
RE16-10-3742  (16.5-18 ft)
  Acetone  0.015 (J) 

16-609466
RE16-10-3734  (0-0.5 ft)
RE16-10-3736  (10-12 ft)
  Amino-2,6-dinitrotoluene[4-]  0.0068 (J) 
  Trinitrobenzene[1,3,5-]  0.04 (J) 
  Trinitrotoluene[2,4,6-]  0.026 (J+) 
RE16-10-3735  (16.5-18 ft)

16-609477
RE16-10-3767  (0-0.5 ft)
  Anthracene  0.0131 (J) 
  Benzo(a)anthracene  0.034 (J) 
  Benzo(a)pyrene  0.0295 (J) 
  Benzo(b)fluoranthene  0.0354 (J) 
  Benzo(g,h,i)perylene  0.0188 (J) 
  Benzo(k)fluoranthene  0.0167 (J) 
  Chrysene  0.0313 (J) 
  Fluoranthene  0.078   
  Indeno(1,2,3-cd)pyrene  0.0176 (J) 
  Phenanthrene  0.0544   
  Pyrene  0.0695   
RE16-10-3768  (11.5-13.5 ft)

16-609481
RE16-10-3779  (0-0.5 ft)
  RDX  0.122 (J) 
  Tetrachloroethene  0.0109   
RE16-10-3780  (10-13 ft)
  3,5-Dinitroaniline  0.0095 (J) 
  HMX  0.13 (J-) 
  Trinitrobenzene[1,3,5-]  0.097   
  Trinitrotoluene[2,4,6-]  0.022 (J) 
RE16-10-3781  (16.5-18.5 ft)
  3,5-Dinitroaniline  0.0066 (J) 
  Amino-2,6-dinitrotoluene[4-]  0.0067 (J) 
  Amino-4,6-dinitrotoluene[2-]  0.0098 (J) 
  Dinitrotoluene[2,4-]  0.0095 (J) 
  HMX  0.078 (J-) 
  RDX  0.15 (J-) 
  Trinitrobenzene[1,3,5-]  0.099   
  Trinitrotoluene[2,4,6-]  0.006 (J) 

16-609475
RE16-10-3761  (0-0.5 ft)
  Benzo(a)pyrene  0.0316 (J) 
  Benzo(b)fluoranthene  0.0375 (J) 
  Benzo(k)fluoranthene  0.0155 (J) 
  Bis(2-ethylhexyl)phthalate  0.091 (J) 
  Chrysene  0.03 (J) 
  Fluoranthene  0.0596   
  Phenanthrene  0.0239 (J) 
  Pyrene  0.0553   
  Tetrachloroethene  0.000543 (J) 
RE16-10-3762  (11.5-15 ft)
  Acetone  0.00305 (J) 
  RDX  0.583 (J-) 
  Trinitrobenzene[1,3,5-]  0.646 (J-) 
RE16-10-3763  (18-20 ft)
  Acetone  0.00262 (J) 
  RDX  0.504 (J-) 
  Trinitrobenzene[1,3,5-]  0.202 (J-) 

16-609482
RE16-10-3782  (0-0.5 ft)
  Benzo(b)fluoranthene  0.0203 (J) 
  Chrysene  0.0354 (J) 
  Fluoranthene  0.0522   
  Phenanthrene  0.018 (J) 
  Pyrene  0.0663   
  Tetrachloroethene  0.00598   
RE16-10-3783  (10-12 ft)
  3,5-Dinitroaniline  0.012 (J) 
  Dinitrotoluene[2,4-]  0.0057 (J) 
  HMX  0.062 (J-) 
  RDX  0.031 (J-) 
  Trinitrobenzene[1,3,5-]  0.09   
  Trinitrotoluene[2,4,6-]  0.014 (J) 
RE16-10-3784  (15-17 ft)
  3,5-Dinitroaniline  0.0088 (J) 
  Amino-4,6-dinitrotoluene[2-]  0.0071 (J) 
  HMX  0.076 (J-) 
  RDX  0.086 (J-) 
  Trinitrobenzene[1,3,5-]  0.17   
  Trinitrotoluene[2,4,6-]  0.0077 (J) 

16-609474
RE16-10-3758  (0-0.5 ft)
  Acenaphthene  0.0203 (J) 
  Anthracene  0.0314 (J) 
  Benzo(a)anthracene  0.079   
  Benzo(a)pyrene  0.0665   
  Benzo(b)fluoranthene  0.0835   
  Benzo(g,h,i)perylene  0.0448   
  Benzo(k)fluoranthene  0.0336 (J) 
  Bis(2-ethylhexyl)phthalate  0.159 (J) 
  Chrysene  0.0801   
  Fluoranthene  0.177   
  Fluorene  0.0165 (J) 
  Indeno(1,2,3-cd)pyrene  0.0375 (J) 
  Methylene Chloride  0.00281 (J) 
  Phenanthrene  0.14   
  Pyrene  0.189   
  Toluene  0.000428 (J) 
RE16-10-3759  (11-13 ft)
  Acetone  0.051   
RE16-10-3760  (15-17 ft)
  Acetone  0.0206   

16-609478
RE16-10-3770  (0-0.5 ft)
  Acenaphthene  0.0164 (J) 
  Anthracene  0.0292 (J) 
  Benzo(a)anthracene  0.0752   
  Benzo(a)pyrene  0.0651   
  Benzo(b)fluoranthene  0.0753   
  Benzo(g,h,i)perylene  0.04   
  Benzo(k)fluoranthene  0.0362 (J) 
  Chrysene  0.0789   
  Fluoranthene  0.192   
  Fluorene  0.0148 (J) 
  Indeno(1,2,3-cd)pyrene  0.0363 (J) 
  Naphthalene  0.011 (J) 
  Phenanthrene  0.134   
  Pyrene  0.166   
RE16-10-3771  (10-12 ft)
RE16-10-3772  (15.5-17.5 ft)

16-609476
RE16-10-3764  (0-0.5 ft)
  Benzo(a)pyrene  0.0222 (J) 
  Benzo(b)fluoranthene  0.0256 (J) 
  Chrysene  0.0246 (J) 
  Fluoranthene  0.0516   
  Phenanthrene  0.0317 (J) 
  Pyrene  0.0473   
  Tetrachloroethene  0.000657 (J) 
RE16-10-3765  (10-12 ft)
  RDX  1.33 (J-) 
  Trinitrobenzene[1,3,5-]  0.108 (J-) 
RE16-10-3766  (15-18 ft)
  Acetone  0.0276   
  RDX  0.421 (J-) 

16-609473
RE16-10-3755  (0-0.5 ft)
  Benzo(a)pyrene  0.0208 (J) 
  Benzo(b)fluoranthene  0.0273 (J) 
  Chrysene  0.0192 (J) 
  Fluoranthene  0.0345 (J) 
  Phenanthrene  0.0209 (J) 
  Pyrene  0.0337 (J) 
RE16-10-3756  (11-13 ft)
  Acetone  0.00186 (J) 
  RDX  0.191 (J-) 
RE16-10-3757  (16.5-18.5 ft)
  Acetone  0.0502   

16-03064
RE16-98-0046  (4.25-4.5 ft)
  Amino-2,6-dinitrotoluene[4-]  0.3   
  Amino-4,6-dinitrotoluene[2-]  0.3   
  RDX  1.5   
  Trinitrotoluene[2,4,6-]  5   
RE16-98-0047  (5.25-5.5 ft)
  Amino-4,6-dinitrotoluene[2-]  1.9   
  RDX  5.2   
  Trinitrotoluene[2,4,6-]  54   

16-611771
RE16-10-14023  (0-0.5 ft)
  Benzo(a)anthracene  0.051 (J-) 
  Benzo(k)fluoranthene  0.04 (J-) 
  Chrysene  0.051 (J-) 
  Fluoranthene  0.11 (J-) 
  Phenanthrene  0.08 (J-) 
  Pyrene  0.1 (J-) 
  Trinitrotoluene[2,4,6-]  0.0092 (J+) 
RE16-10-14024  (3-3.5 ft)

16-03077
0316-97-0015  (3.5-4 ft)
  Amino-2,6-dinitrotoluene[4-]  0.576   
  Amino-4,6-dinitrotoluene[2-]  0.879   
  Butylbenzene[n-]  0.002 (J) 
  HMX  1.23   
  RDX  1.04   
  Toluene  0.006   
  Trinitrotoluene[2,4,6-]  9.11   

16-03071
0316-97-0017  (4-4.33 ft)
  Amino-2,6-dinitrotoluene[4-]  0.217   
  Amino-4,6-dinitrotoluene[2-]  0.268   
  HMX  2.11   
  Tetrachloroethene  0.002 (J) 
  Toluene  0.002 (J) 
  Trinitrotoluene[2,4,6-]  0.091   

16-03058
0316-97-0021  (4.75-5 ft)
  Amino-2,6-dinitrotoluene[4-]  0.553   
  Amino-4,6-dinitrotoluene[2-]  0.431   
  Fluoranthene  0.079   
  HMX  0.253   
  Pyrene  0.096   
  Trinitrotoluene[2,4,6-]  0.972   

16-03066
0316-97-0020  (5-5.5 ft)
  Amino-2,6-dinitrotoluene[4-]  0.815   
  Amino-4,6-dinitrotoluene[2-]  1.1   
  DDT[4,4'-]  0.00147   
  HMX  0.799   
  RDX  0.652   
  Trinitrotoluene[2,4,6-]  2.54   

16-03104
0316-97-0008  (1.5-2 ft)
  Amino-2,6-dinitrotoluene[4-]  0.501   
  Amino-4,6-dinitrotoluene[2-]  1.15   
  Di-n-butylphthalate  0.44   
  HMX  0.655   
  RDX  0.508   

16-03153
0316-97-0023  (0-2.5 ft)
  Acetone  0.043   
  Isopropyltoluene[4-]  0.012   
  Tetrachloroethene  0.0072   
0316-97-0024  (10-10.75 ft)
  RDX  0.296   

16-609484
RE16-10-3788  (0-0.5 ft)
  Tetrachloroethene  0.00483   
RE16-10-3789  (10-11.5 ft)
  Acetone  0.0549 (J-) 
  Benzo(b)fluoranthene  0.012 (J) 
RE16-10-3790  (15-17 ft)

16-03100
0316-97-0009  (3-3.5 ft)
  Amino-2,6-dinitrotoluene[4-]  0.116   
  Amino-4,6-dinitrotoluene[2-]  0.112   
  DDE[4,4'-]  0.00122   
  Methylene Chloride  0.01   

16-609467
RE16-10-3737  (0-0.5 ft)
RE16-10-3738  (11.5-13 ft)
  Acetone  0.0379 (J) 
RE16-10-3739  (15.5-17.5 ft)
  Acetone  0.026 (J) 
  RDX  0.101 (J-) 

16-609461
RE16-10-3719  (0-0.5 ft)
RE16-10-3720  (9.5-13 ft)
  Acetone  0.0632   
RE16-10-3721  (16.5-19 ft)
  Acetone  0.0399   
  RDX  0.133 (J-) 

16-609471
RE16-10-3749  (0-0.5 ft)
  Bis(2-ethylhexyl)phthalate  0.131 (J) 
  Fluoranthene  0.0135 (J) 
  Pentachlorophenol  0.333 (J) 

16-609464
RE16-10-3730  (0-0.5 ft)
  Tetrachloroethene  0.00052 (J) 
RE16-10-3728  (9.2-13.5 ft)
RE16-10-3729  (16.5-18 ft)

16-03072
RE16-98-0018  (3.5-4.5 ft)
RE16-98-0052  (3.5-4.5 ft)
  Methylene Chloride  0.0085   
RE16-98-0019  (5-5.5 ft)

16-609465
RE16-10-3731  (0-0.5 ft)
RE16-10-3732  (11-13 ft)
RE16-10-3733  (16.5-18 ft)
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PLATE 16.
Organic chemicals
detected in samples
at SWMU 16-029(x)

Sampling location

2009/2010

Historic

Communication line

Electric line

Gas line

Sewer line

Water line

Storm drain

Paved road

Unpaved road

Fence

2-ft elevation contour

10-ft elevation contour

100-ft elevation contour

Former structure or building

Structure or building

Subject SWMU or AOC

Other SWMU or AOC

Sampling results reported in mg/kg
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K-SITE R
D

BURNING GROUND RD

16-285

16-609499
RE16-10-3881  (0-0.5 ft)
  

16-609498
RE16-10-3879  (0-0.5 ft)
  

16-609431
RE16-10-3566  (0-0.5 ft)
  RE16-10-3567  (5.5-6 ft)

  

16-609432
RE16-10-3568  (0-0.5 ft)
  RE16-10-3569  (5.5-6 ft)

  

16-609300
RE16-10-3202  (0-0.5 ft)
  RE16-10-3210  (5.5-6 ft)

  

16-609500
RE16-10-3883  (0-0.5 ft)
  RE16-10-3884  (5.5-6 ft)

  

16-609285
RE16-10-3159  (0-0.5 ft)
  RE16-10-3160  (5.5-6 ft)

  

16-609497
RE16-10-3878  (0-0.5 ft)
  Calcium  6890   
  RE16-10-3877  (5.5-6 ft)

  

16-609296
RE16-10-3201  (0-0.5 ft)
  

RE16-10-3209  (5.5-6 ft)
  Barium  47.5   
  

16-609286
RE16-10-3162  (0-0.5 ft)  

  Lead  24.5   
RE16-10-3161  (5.5-6 ft)
  

16-609284
RE16-10-3157  (0-0.5 ft)
  Copper  15.1   
  RE16-10-3158  (5.5-6 ft)

  

16-609433
RE16-10-3570  (0-0.5 ft)  

RE16-10-3571  (5.5-6 ft)
  

  

Perchlorate  0.000634 (J+) 
16-03008
0316-97-0001  (0-0.5 ft)
  Copper  82.6   
  Lead  49   
  Uranium  3.21   
  Zinc  58.2   

16-609290
RE16-10-3169  (0-0.5 ft)
  Copper  18   
  

  

Iron  22,799   
RE16-10-3170  (5.5-6 ft)
  

16-609283
RE16-10-3155  (0-0.5 ft)
  Copper  26.9   
  

  

Lead  39.4   
RE16-10-3156  (5.5-6 ft)

  

16-609281
RE16-10-3151  (0-0.5 ft)
  Copper  23.5   
  

  

Lead  24.9   
RE16-10-3152  (5.5-6 ft)

  

16-03009
0316-97-0002  (0-0.5 ft)
  Arsenic  4.3   
  Copper  66.6   
  Lead  36.6   
  Selenium  0.69 (J) 
  Zinc  74   

16-609282
RE16-10-3153  (0-0.5 ft)
  Copper  42.2   
    Lead  33.9   
  Zinc  49   
RE16-10-3154  (5.5-6 ft)
  

16-609434
RE16-10-3572  (0-0.5 ft)
  Cadmium  0.709 (J)   

  Iron  43,000   
RE16-10-3573  (5.5-6 ft)
  

  

Iron  14,700   

16-609256
RE16-10-3033  (0-0.5 ft)
  Copper  55.4 (J) 
  

  Silver  113 (J-) 
  Zinc  62.1 (J) 
RE16-10-3034  (5.5-6 ft)
  

  

16-611437
RE16-10-3204  (0-0.5 ft)
  

RE16-10-12615  (5.5-6 ft)
  Aluminum  7840   
  Barium  75.2   
  Calcium  3090 (J+) 
  

  

Silver  1.25   

16-609267
RE16-10-3064  (0-0.5 ft)
  Cadmium  0.562 (J) 
  Copper  88.8   
    Lead  48.4 (J) 
  Zinc  63.7   
RE16-10-3065  (5.5-6 ft)
  Barium  85.6   
  

16-609288
RE16-10-3165  (0-0.5 ft)
  

RE16-10-3166  (5.5-6 ft)
  Aluminum  9740   
  Barium  99.8   
  Chromium  7.31 (J) 
  Cobalt  3.18   
  Copper  6.25   
  

16-609255
RE16-10-3031  (0-0.5 ft)
  Copper  347 (J) 
    Lead  27.5   
  Perchlorate  0.000731 (J) 
RE16-10-3032  (5.5-6 ft)
  Barium  86.5   
  Cobalt  3.18   
  

16-609287
RE16-10-3163  (0-0.5 ft)  

  Lead  53.9   
  Zinc  54.7   
RE16-10-3164  (5.5-6 ft)
  Barium  73.1   
  Cobalt  4.23   
  Copper  6.06   
  

  

Lead  14.6   

16-609289
RE16-10-3167  (0-0.5 ft)
  Copper  17.9   
  

  Lead  34.9   
  Silver  11   
RE16-10-3168  (5.5-6 ft)
  Barium  71.8   
  Chromium  10.2 (J) 
  Copper  6.75   
  

  

Silver  10.2   

16-609297
RE16-10-3203  (0-0.5 ft)
  Barium  885     

  Lead  57.3 (J) 
  Perchlorate  0.000866 (J) 
  Zinc  393   
RE16-10-12614  (5.5-6 ft)
  Aluminum  9440   
  Barium  67.9   
  Copper  6.76   
  

16-609496
RE16-10-3875  (0-0.5 ft)
  Copper  16.1 (J)   

  Lead  34.4   
RE16-10-3876  (5.5-6 ft)
  Aluminum  7690 (J+) 
  Arsenic  31.6   
  Barium  82.5   
  

  

Chromium  9.4   
  

  

Lead  85.6   
  Thallium  2.8   

16-611440
RE16-10-12620  (0-0.5 ft)
  Cadmium  0.418 (J)   

  Lead  23.5   
RE16-10-12621  (5.5-6 ft)
  Aluminum  7520   
  Barium  77.1 (J+) 
  Boron  1.59 (J) 
  Chromium  8.4   
  Copper  5.69 (J) 
  

  

Lead  14.1   
  

16-609266
RE16-10-3062  (0-0.5 ft)
  Cadmium  0.639 (J) 
  Cyanide (Total)  0.534     

  Lead  46.4 (J) 
  Nitrate  2.93   
  Zinc  56.2   
RE16-10-3063  (5.5-6 ft)
  Aluminum  9730   
  Barium  94.4   
  Chromium  7.48 (J) 
  Cobalt  3.37   
  Copper  4.96   
  

  

Silver  1.05   
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16-03008
0316-97-0001  (0-0.5 ft)

16-03009
0316-97-0002  (0-0.5 ft)
  Di-n-butylphthalate  0.97 (J) 

16-609283
RE16-10-3155  (0-0.5 ft)
  Bis(2-ethylhexyl)phthalate  0.169 (J) 
RE16-10-3156  (5.5-6 ft)
  RDX  0.147 (J-) 

16-609434
RE16-10-3572  (0-0.5 ft)
  Bis(2-ethylhexyl)phthalate  0.096 (J) 
RE16-10-3573  (5.5-6 ft)
  Bis(2-ethylhexyl)phthalate  0.102 (J) 

16-609297
RE16-10-3203  (0-0.5 ft)
RE16-10-12614  (5.5-6 ft)

16-609288
RE16-10-3165  (0-0.5 ft)
  Bis(2-ethylhexyl)phthalate  0.107 (J) 
RE16-10-3166  (5.5-6 ft)

16-609285
RE16-10-3159  (0-0.5 ft)
  Bis(2-ethylhexyl)phthalate  0.161 (J) 
RE16-10-3160  (5.5-6 ft)

16-609256
RE16-10-3033  (0-0.5 ft)
RE16-10-3034  (5.5-6 ft)
  Acetone  0.00379 (J) 
  Methylene Chloride  0.00431 (J) 

16-611437
RE16-10-3204  (0-0.5 ft)
  Bis(2-ethylhexyl)phthalate  0.134 (J) 
RE16-10-12615  (5.5-6 ft)
  Acetone  0.0126   

16-609290
RE16-10-3169  (0-0.5 ft)
  Bis(2-ethylhexyl)phthalate  0.152 (J) 
RE16-10-3170  (5.5-6 ft)
  Methylene Chloride  0.00422 (J) 

16-609287
RE16-10-3163  (0-0.5 ft)
  Bis(2-ethylhexyl)phthalate  0.0968 (J) 
  Dichloroethene[1,1-]  0.000539 (J) 
RE16-10-3164  (5.5-6 ft)

16-609432
RE16-10-3568  (0-0.5 ft)
  Bis(2-ethylhexyl)phthalate  0.103 (J) 
RE16-10-3569  (5.5-6 ft)
  Bis(2-ethylhexyl)phthalate  0.133 (J) 

16-609282
RE16-10-3153  (0-0.5 ft)
  Bis(2-ethylhexyl)phthalate  0.166 (J) 
RE16-10-3154  (5.5-6 ft)
  Bis(2-ethylhexyl)phthalate  0.103 (J) 

16-609431
RE16-10-3566  (0-0.5 ft)
  Bis(2-ethylhexyl)phthalate  0.151 (J) 
RE16-10-3567  (5.5-6 ft)
  Bis(2-ethylhexyl)phthalate  0.0753 (J) 

16-609433
RE16-10-3570  (0-0.5 ft)
  Bis(2-ethylhexyl)phthalate  0.0984 (J) 
RE16-10-3571  (5.5-6 ft)
  Bis(2-ethylhexyl)phthalate  0.0863 (J) 

16-611440
RE16-10-12620  (0-0.5 ft)
  Benzo(a)anthracene  0.0159 (J) 
  Bis(2-ethylhexyl)phthalate  0.104 (J) 
RE16-10-12621  (5.5-6 ft)
  Benzo(b)fluoranthene  0.0116 (J) 

16-609284
RE16-10-3157  (0-0.5 ft)
  Bis(2-ethylhexyl)phthalate  0.1 (J) 
  Dichloroethene[1,1-]  0.000603 (J) 
  Isopropyltoluene[4-]  0.00109 (J) 
RE16-10-3158  (5.5-6 ft)

16-609498
RE16-10-3879  (0-0.5 ft)
  Benzo(b)fluoranthene  0.025 (J) 
  Chrysene  0.0203 (J) 
  HMX  1.66 (J) 
  Pyrene  0.012 (J) 
  RDX  8.67   

16-609286
RE16-10-3162  (0-0.5 ft)
  Bis(2-ethylhexyl)phthalate  0.116 (J) 
  Fluoranthene  0.0124 (J) 
  Isopropyltoluene[4-]  0.00211   
  Pentachlorophenol  0.114 (J) 
  Pyrene  0.0164 (J) 
RE16-10-3161  (5.5-6 ft)

16-609500
RE16-10-3883  (0-0.5 ft)
  Benzo(b)fluoranthene  0.0699   
  Benzo(g,h,i)perylene  0.0131 (J) 
  Chrysene  0.0464   
  Fluoranthene  0.0449   
  Phenanthrene  0.014 (J) 
  Pyrene  0.0365 (J) 
RE16-10-3884  (5.5-6 ft)
  Methylene Chloride  0.00328 (J) 

16-609499
RE16-10-3881  (0-0.5 ft)
  Benzo(a)pyrene  0.0479   
  Benzo(b)fluoranthene  0.223   
  Benzo(g,h,i)perylene  0.0642   
  Chrysene  0.113   
  Fluoranthene  0.0866   
  Indeno(1,2,3-cd)pyrene  0.0504   
  Phenanthrene  0.0241 (J) 
  Pyrene  0.0852   

16-609255
RE16-10-3031  (0-0.5 ft)
  Acetone  0.0499   
  Bis(2-ethylhexyl)phthalate  0.124 (J) 
  Isopropyltoluene[4-]  0.0165   
  Toluene  0.0124   
RE16-10-3032  (5.5-6 ft)
  Acetone  0.0323   
  Isopropyltoluene[4-]  0.0177   
  Methylene Chloride  0.00435 (J) 
  Toluene  0.00118   

16-609496
RE16-10-3875  (0-0.5 ft)
  Benzo(a)pyrene  0.0243 (J) 
  Benzo(b)fluoranthene  0.127   
  Benzo(g,h,i)perylene  0.026 (J) 
  Chrysene  0.0749   
  Fluoranthene  0.0588   
  Indeno(1,2,3-cd)pyrene  0.0215 (J) 
  Phenanthrene  0.0411   
  Pyrene  0.0519   
RE16-10-3876  (5.5-6 ft)

16-609281
RE16-10-3151  (0-0.5 ft)
  Benzo(b)fluoranthene  0.0154 (J) 
  Bis(2-ethylhexyl)phthalate  0.386   
  Fluoranthene  0.0201 (J) 
  Phenanthrene  0.0162 (J) 
  Pyrene  0.0206 (J) 
RE16-10-3152  (5.5-6 ft)
  HMX  0.254 (J) 
  Isopropyltoluene[4-]  0.000604 (J) 
  RDX  0.168 (J) 
  Toluene  0.000737 (J) 

16-609300
RE16-10-3202  (0-0.5 ft)
  Benzo(b)fluoranthene  0.0447 (J) 
  Benzo(k)fluoranthene  0.0146 (J) 
  Bis(2-ethylhexyl)phthalate  0.128 (J) 
  Chrysene  0.0516   
  Dichloroethene[1,1-]  0.000524 (J) 
  Fluoranthene  0.15   
  Phenanthrene  0.107   
  Pyrene  0.0983   
RE16-10-3210  (5.5-6 ft)
  Acetone  0.00503 (J) 

16-609497
RE16-10-3878  (0-0.5 ft)
  Benzo(a)anthracene  0.0416   
  Benzo(a)pyrene  0.0201 (J) 
  Benzo(b)fluoranthene  0.034 (J) 
  Benzo(g,h,i)perylene  0.0139 (J) 
  Benzo(k)fluoranthene  0.0127 (J) 
  Fluoranthene  0.0874   
  Phenanthrene  0.0431   
  Pyrene  0.0606   
RE16-10-3877  (5.5-6 ft)
  Methylene Chloride  0.00215 (J) 

16-609267
RE16-10-3064  (0-0.5 ft)
  Benzo(a)pyrene  0.0147 (J) 
  Benzo(b)fluoranthene  0.0316 (J) 
  Benzo(g,h,i)perylene  0.0193 (J) 
  Benzo(k)fluoranthene  0.0173 (J) 
  Bis(2-ethylhexyl)phthalate  0.228 (J) 
  Chrysene  0.024 (J) 
  Fluoranthene  0.0332 (J) 
  Indeno(1,2,3-cd)pyrene  0.14   
  Pyrene  0.0299 (J) 
RE16-10-3065  (5.5-6 ft)
  Acetone  0.00446 (J) 
  Methylene Chloride  0.00319 (J) 

16-609266
RE16-10-3062  (0-0.5 ft)
  Benzo(a)pyrene  0.011 (J) 
  Benzo(b)fluoranthene  0.041   
  Benzo(g,h,i)perylene  0.0169 (J) 
  Benzo(k)fluoranthene  0.0148 (J) 
  Bis(2-ethylhexyl)phthalate  0.123 (J) 
  Chrysene  0.0194 (J) 
  Fluoranthene  0.0201 (J) 
  Indeno(1,2,3-cd)pyrene  0.114   
  Pyrene  0.0177 (J) 
RE16-10-3063  (5.5-6 ft)
  Acetone  0.0544   
  Isopropyltoluene[4-]  0.0638   
  Methylene Chloride  0.00403 (J) 
  Toluene  0.00194   

16-609296
RE16-10-3201  (0-0.5 ft)
  Benzo(a)pyrene  0.0121 (J) 
  Benzo(b)fluoranthene  0.0207 (J) 
  Bis(2-ethylhexyl)phthalate  0.0989 (J) 
  Chrysene  0.0207 (J) 
  Fluoranthene  0.0211 (J) 
  Pyrene  0.0217 (J) 
RE16-10-3209  (5.5-6 ft)
  Acenaphthene  0.0176 (J) 
  Acetone  0.0058   
  Anthracene  0.0148 (J) 
  Benzo(a)anthracene  0.0162 (J) 
  Benzo(a)pyrene  0.0113 (J) 
  Benzo(b)fluoranthene  0.0216 (J) 
  Chrysene  0.0175 (J) 
  Fluoranthene  0.0504   
  Phenanthrene  0.0247 (J) 
  Pyrene  0.0396   

16-609289
RE16-10-3167  (0-0.5 ft)
  Benzo(b)fluoranthene  0.0231 (J) 
  Bis(2-ethylhexyl)phthalate  0.315 (J) 
  Fluoranthene  0.0171 (J) 
  Pyrene  0.0135 (J) 
RE16-10-3168  (5.5-6 ft)
  Acenaphthene  3.09   
  Acetone  0.00608   
  Anthracene  6.33   
  Benzo(a)anthracene  5.46   
  Benzo(a)pyrene  3.66   
  Benzo(b)fluoranthene  7.28   
  Benzo(g,h,i)perylene  2.4 (J) 
  Bis(2-ethylhexyl)phthalate  0.0878 (J) 
  Chrysene  6.17   
  Dibenzofuran  0.647   
  Diphenylamine  1.06   
  Fluoranthene  23   
  Fluorene  1.49   
  Indeno(1,2,3-cd)pyrene  2.07 (J) 
  Isopropyltoluene[4-]  0.00139   
  Methylnaphthalene[2-]  0.0471   
  Naphthalene  0.0203 (J) 
  Phenanthrene  6.47   
  Pyrene  16   
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Disclaimer: This map was created for work processes
associated with the S-Site Aggregate Area Investigation
Report. All other uses for this map should be confirmed

with the Environmental Programs Directorate.

Portage, Inc.
Date: 08.08.2010

Map: SSite_IR_Plate18.Rev0
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